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Loi néi dau

Cung vdi su phat trién chung ctia dat nudc, cdc nganh cong nghiép tu
dong hod phét trién, nham thay th€ mot phan cho con nguoi, giam bét nhan
cong va chi phi. Cac day chuyén tu dong hoa san xuét 1a cin thiét trong céc
nha mdy, xi nghiép, do d6 viéc cung cdp, st dung cdc thiét bi dé lap dat
mot day chuyén la vo ciing quan trong. Cac so d6, mach dién, dau noi cac
thiét bi, diéu khién day chuyén hoat dong, can doi hoi ngudi cong nhan
phai ¢6 kién thiic. Mon hoc " Trang bi dién" 1a mon chuyén nganh nham
cung cap kién thiic co ban cho Sinh vién hé trung cap chuyén nghiép, sau
khi ra trudng c6 thé dam duong duoc cong viéc cu thé tai cic Nha may, x{
nghiép. Dong thoi gidp Sinh vién hi€u sau hon ban chéit, cling nhu tham
nhap thuc té€, cing c6 nang cao trinh d0 chuyén mon. Pac biét doi véi
truong Cao diang Cong nghiép va Xay dung - Uong Bi, bai giang " Trang
bi dién" la tai liéu quan trong, cé y nghia thiét thuc cho viéc giang day cua
gido vién va hoc tap cta Sinh vién hé trung cip chuyén nghiép, bai giang
nay dugc phan tich gom ba chuong chi yéu la :

* CHUONG I: CAC NGUYAN TAC PIEU KHIEN TU PONG TRUYEN PONG

PIEN
* CHUONG II: TRANG Bi DPI¢éN-DPIéN Tu MaY GIA CONG KIM LOal
* CHUONG III: TRANG Bi PI¢N-PIéN Tir may cong nghiép dung chung

Trong qua trinh bién soan bai giang, khong tranh khoi khi€ém khuyét,
tdc gia rat mong su cong tdc va gép y phé binh ciia ban doc, d€ ngdy mot

hoan thién hon.

Tac gia bién soan

Lé Thi Ha



CHUONG 1: CAC NGUYEN TAC PIEU KHIEN TU PONG TRUYEN
DPONG DIEN
Churc nang co ban cua mot hé¢ diéu khién tu dong qué trinh m¢ may, ham,
dao chiéu quay hodc diéu khién theo mot chuong trinh dinh san nao do.
Mot s6 hé thong diéu khién ty dong truyen dong dién co thé st dung cac
phan ttr ¢6 tiép diém hoic khong co tiép diém.
Pé dam bao diéu khién tu dong qua trinh ( mo may, ham may, dao chleu

quay...)theo mot qui luat dinh san, nguoi ta thuong sir dung 1 sO nguyén tic ma
ta s& 1an lugt dé cap sau day.

1.1 NGUYEN TAC PIEU KHIEN THEO THOI GIAN
Ta xét 1 so do sir dung nguyén tac diéu khién theo thoi gian doi voi qua trinh mo
may, dao chiéu quay va ham dong nang 1 dong co khong dong bo3 pha roto dau

quan. Phan tir tac dong sau timg khoang thoi gian dinh sin 1 cac ro le thoi gian.
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Hinh 1.1:

1.1.1M6 may déng co .
DPong co cd thé mé may theo 2 chiéu.
Gia st mé may dé quay thuén:
Sau khi dong aptomat AP, AP,, 4n nut quay thuan MT(3-5) cong tac to KT co dién.




. Pong cac tiép diém dong luc KT cép dién cho stato dong co.
. Dong tiép diém dé duy tri KT(3-5) dé tu cap dién khi thoi 4n ntt MT.
. Dong tiép diém Kt(3-13) dé cap dién cho mach st 1y dién tré phu & roto.
. Mo tiép diém KT(9-11) dé cat mach dién cudn hut cong tic to KN khong cho
cudn KN c¢o6 dién khi chay thuan, tranh ngén mach 2 pha mach luc néu cudén KT
va cudn KN cung tac dong. Pay 1a kiéu khoa chéo vé dién.
. M tiép diém KT (25- 27) dé cét dién cudn hut cong tic to him dong ningH.
bong co mo may voi toan bo di¢n trd ry, r, dua vao mach roto, tbc do dong co
dugc ting dantheo duong dic tinh co 1 tir A dén B. Do tiép diém KT (3-13)
doéng, cudn hut cua ro le thoi gian Rth; c6 dién.
Sau 1 khoang thoi gian T, thi né tic dong va dong tiép diémRth,(13-17 cia nd
dé cung cép dién cho cudn cong tic to K.
Cudn cong tic to K, tac dong sé:
Pong tiép diém luc K; & mach roto dé loai dién tré r; ra khoi mach roto.

DPong co chuyén sang lam viéc trén duong dic tinh 2 tir C dén D.

. Déng K, (17-21) dé cap dién cho ro le Rthy.

Sau khoang thoi gian Tz =t, - t, thi ro le Rth, tac dong .

. Bong Rthy(21-23) dé - cap dién cho cudn cong tic to Ky,

Mo Rthy(17-19) dé cat dién cho cudn cong tic to K.

Cong tic to K, tac dong s& :

+ Dong tiép diém luc K, & mach roto. Loai ndt dién tré r, ra khoi mach roto.
Pong co lam vi¢c voi momen tai M. Qua trinh m¢ may két thic.

+ Pong tiép diém K,(3- 23) dé tu duy tri.

+ M0 tiép diém K,(13-15) dé cat dién cho ro le thoi gian Rth,. Tir d6 cat
dién cudn K, Rth, . Nhu vay, khi dong co quay thuan, chi ¢6 KT va K, lam viéc
nén sb khi cu 1am viéc 12 téi thiéu.

1.1.2. Dung may
An nut dung D(1-3) dé mo mach (1-3) dong thoi dong mach (1-25).

. Cong tic to KT, K, mét dién s& cit dién ludi cap vao stato va ndi cac cap dién

tré 11, r, vao mach roto dé tién hanh qua trinh ham dong ning.

. Tiép diém KT(25-27) dong lai, cip dién cho cudn cong tic to hdm dong ning H.

Cuon cong tic to H c6 dién sé:

. Dong cac tiép diém luc H ¢ mach stato dé cap dién 1 chiéu kich tir cho dong
co. Bong co dugc ham dong nang kich tir doc 1ap voi dién tre ham la:

I, =1+ 15,

. Pong co chuyén diém lam viéc tir LV trén duong dic tinh ty nhién sang diém
F trén duong dédc tinh ham dong nang 3 va lam vi¢e ¢ ché d6 may phat tir f vé 0.

. Dong tlep diém H(1-25) dé duy tri.

. M¢ tiép diém H( 6-8) dét khong cho KT hodc KN c¢6 dién khi hdm hay noi
cach khac 1a khong thé mo may dong co khi dang ham.

. Pong tiép diém H (25- 33) dé cép dién cho ro le thoi gian Rth; va sau
khoang thoi gian Ts n6 s€ tac dong mo tlep dlem Rth; (29-31) cit dién cho cudn
cong tic to H va dén lugt minh, cong tic to H cat dién lai Rths.

Qua trinh him dong nang kich tir doc 1ap két thuc. Thoi gian T; duoc chinh
dinh sao cho tc d6 dong co gan bang 0.




1.1.3. M6 may quay ngugc.

An nat MN dé cép dién cho cudn cong tic to KN. Cong tic to KN s& dong
dién mach luc véi dao chd hai pha B va C cho nhau dé dong co quay nguoc.
Qua trinh mé may xay ra hoan toan twong tu nhu khi 4n nit MT trong truong
hop quay thuén.

1.1.4. Bao vé.

Mach dugc bao vé qua tai nho lau dai béng cac ro le nhi¢t. Khi qua tai nho kéo
dai qua thoi gian cho phép cac ro le nhiét RN, RN, s& tac dong, mo cac tiép diém
RN; (4-6), hodac RNy(2- 4)dé cat dién cudn KTkhi dong co quay thuan hay cudn
cong tic to KN khi dong quay nguoc.Sau khi xir 1y su ¢d qua tai thi cac tiép diém
RN}, RN, ciing khong tu dong lai duge. Mudn dong ta phai 4n phuc hoi.

Béo vé qua tai 16n, ng:fm mach nho 2 aptomat AP, AP,

1.2.NGUYEN TAC PIEU KHIEN THEO TOC PO

Viéc diéu khién theo nguyén tdc toc do dua trén co s& kiém tra truc tiép hoac
giam tiép tdc do tai thoi diém can ra 1énh diéu khién.

Kiém tra truc tiép co thé dung ro le kiém tra toc do ly tam. Kiém tra gian
tiép co thé dung may phat téc thong qua gia tri dién ap phat ra ti 1€ voi téc do U,
hodc thong qua suat dién dong cua dong co ti 1¢ vbi toc 0 E=K

Ta xét so d6 diéu khién mé may dong co 1 chiéu kich tir song song qua 3
cap dién trd nh v h inh v &.
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Khi déng cau dao CD, dong co duoc cap dién kich tur.

An niit mé may M, cudn cong tac to co di¢n s€ dong tiép diém song song voi
nat M dé tir duy tri va dong cac tiép & mach luc , cip dién cho phan mg dong
co. Bong co dugc md may véi toan bd dién tro phu (r; + r, + 13 ) va lam viéc
trén duong dac tinh co 1 tor A, dén A. Toc do dong co tang dan tir 0 dén. Tai
thoi diém t, (Umg v6i diém A) dién ap dit 1én cudén hut cong tic to K 1a :

Ui =E+L (R, +r;+ 1) =K& + L (R, + 13+ 13).
Cong tic to K; dugc chinh dinh dé cac dong ¢ dién ap U, tiép diém K, méc
song song v6i dién tro ry s& dong dé ndi tat r. Bong co chuyen sang lam viéc

trén duong dac tinh co 2 v6i moémen 16n hon va tiép tuc ting toc tir diém B (tbc
d6) dén diém B (toc dd).



Tai thoi diém t, (Gng voi diém B) dién ap dat trén trén cudn hut K, la:
U1=E+12(er+r3)=Ka) 2+12(Ru»+r3)
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Cong tic to K, duge chinh dinh dé tac dong & dlen ap U, Tlep diém Kz nbi
tat 1,. bong co chuyén sang lam viéc trén duong ddc tinh co véi mé men lon
hon va lai tiép tuc ting tbc do @ I( diém C,) 1én téc d6 @2 (diém C).

Tai thoi diém t; ( tng véi diém C) dién 4p dat trén trén cudn hit K ; 1a:

U] =E +12Ru’: Kw3+ IzRu»

Cong tac to K; dugc chinh dinh dé tac dong ¢ dién ap Us Tiép diém € nbi tat
1;. Bong co chuyén sang lam viéc trén duong dac tinh co ty nhién tai diém D, va
tang toc tr @ 3 1én toc do lam viEc @ . Qua trinh m& may két thuc

Khi dimg, an nat D dé cat dién cuén cong tic to K. So dd tro vé trang thai
ban dau. Pong co dugc dimng tir do.

1.3 NGUYEN TAC PIEU KHIEN THEO DONG PIEN
Viéc diéu khién theo nguyén tic dong dién dua trén co s viée kiém tra dong
dién nho tdc dong cua ro le dong dién tai thoi diém can ra 1énh diéu khién.
Xét so @6 md may dong co 1chiéu kich tir ndi tiép qua 1 cip dién tré nhu
hinh ve.
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An nit mé may M, cong tac to K c6 dién s& cép dién cho dong co dé mo
may v6i dién tré phu r. Dong dién mé may ban dau 12 I , role dong dién chinh
dinh dé cudn hat & dong dién : I < I;.

Nén khi bat dau dong dién 1a RD hit ngay cit mach cong tic to K. Ngoai
ra ro le khoa RK ciing khong cho K hut ngay sau khi cong tic to K hat vi RK
dugc chon sao cho thoi gian tac dong ctiia n6 16n hon thoi gian tac dong ctia RD.
Do vay mach K, bi cit boi RD trude khi tiép diém RK dong.

bién tré dugce dua vao mach dong co luc mé may

Trong qua trinh ting toc theo dudng dic tinh co tir diém A dén diém B,
dong dién dong co giam dan tir I; xudng. Khi dong mé may giam xudng dén I ,
thi ro le dong dién RD nha. Dong nha RD dugc chinh dinh 1a: T ;=15

Khi RD nha thi K; tic dong , ngat dién ra khoi mach dong co. Pong co
chuyén sang lam viéc trén duodng dic tinh co ty nhién tai diém C va tiép tuc
tang téc theo dic tinh nay dén diém lam viéc LV. Qua trinh md may két thic.

2.4NGUYEN TAC PIEU KIEN THEO VI TRI ( PIEU KHIEN THEO
HANH TRINH)

Khi ddi tuong diéu khién chuyén dong ma tai mot s6 vi tri trén hanh trinh
clia nd, can c6 1én diéu khién thi diung phuong phap diéu khién theo vi tri 13
thich hop nht.

Thudng co hai cach dé diéu khién theo vi tri :

Piéu khién theo vi tri don gian nhat 1a dung cic cong tac hanh trinh ( loai
khong tiép diém) dit tai noi can ra 1¢nh. Tir d6 nhimmg 1énh méi dugc dua ra. Vi
du nhu may bao giwdng, mam cdp may tién, buong thang may v.v nguoi ta dat
cong tic hanh trinh, cong tic nay dua tin hiéu diéu khién dén co cau dimg lai
hodc doi chiéu v.v

Ciing c6 thé dung phuwong phap vi tri tuong Gmg dé cho 1énh diéu khién theo
vi tri thuc . Vi du may cét,daip.

Xét so d6 diéu khién déng co khong ddng bo theo nguyén tic hanh trinh
nhu hinh vé:
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T: Cong tic to diéu khién dong co kéo vat A theo chiéu thuén .
N : Cong tac to diéu khién dong co kéo vat A theo chiéu nguoc .



BB': hanh trinh chuyén dong vat A

Diéu khién qua trinh 1am viéc bang b khdng ché tir KC. Han ché hanh trinh
chuyén dong 1a 2 cong tic hanh trinh KHT va KHN, nguyén 1y lam viéc nhu
sau:

Ta quay bo khéng ché KC vé vi tri P phai. Tiép diém KC, dong cong tic to T
c6 dién , dong dong co D vao ludi dién , vat A chuyen dong tinh tién theo chiéu
thudn . Cudi hanh trinh vat A 4n vao KHT lam tlep diém KHT md ra nén
cong tic to T mat dién -> dong co b mét dién -> vat A dung lai, két thuc qua
trinh chuyén dong theo chiéu thuan. Nguoc lai mudn cho vat A chuyémr dong
theo chiéu nguoc, ta quay bo diéu khién K, sang vi tri T (trai) qua trinh xdy ra
tuong tu nhu qua trinh thuén.

Cac ky hi¢u si dung dé gidi thich hoat déng so do:

1- A(x) =1: phan tir A ¢ dong thir x c¢6 dién (néu 1a cudn day) hodc dong lai
(néu 1a tiép diém)

2- A(x) = 0: phan tr A & dong thir x mét dién (néu 1 cudn day) hoic mo
ra (néu 1a tiép diém)

3- A(x,y): phan ttr A & giira hai dong x va y hodc hai diém x,y.

4- A(dl): phan tir A trén mach dong luc
Vidu:
- DG(dl) = 1: tiép diém PG ¢ mach déng lwc dong (tr 33)
-Ko(dl) =0 : tiép diém K2 & mach dong luc mé (tr33).
- Annat M1(22) - LBT(22) =1, » LDT(17)= 1, + LDT(22,23) = 1:
khi dn mit M1 ¢ dong 22 thi cudn ddy role LPT ¢ dong 22 ¢é dién lam cho tiép
diém LDT ¢ dong 17 déng, dong thoi tiép diém LDT giita dong
22 va 23 dong....(tr36)

- R8(15-13) =1, +R8(1-3) = 1, — Rw(5-9): tzep diém RS ¢ gitia diém 15 va 13

dong lai, dong tho’z tiép diém R8 o giita diém 1 va 3 ciing dong lam
cho dién tro Rw(5-9)... (tr40)

CHUONG II.TRANG BI PIEN MAY CAT KIM LOAI
May cat kim loai dugc dung dé gia cong cac chi tiét kim loai béng cach cit
bot cac 16p kim loai thira, dé sau khi gia cong c6 hinh dang gan ding yéu
cau (gia cong thd) hodc thoa man hoan toan yéu cau dat hang vo1 d chinh
xé4c nhat dinh vé kich thudc va do bong can thiét ctia bé mit gia cong (gia cong
tinh).
2.1. Cac yéu cau chinh va nhitng dic diém cong nghé dic trung cia
trang bi dién va tw dong hoa cac may cit kim loai
May cat kim loai theo sd luong va ching loai chiém vi tri hang dau trong
tat ca cic may cong nghiép.
2.1.1. Phén loai mdy ct kim logi
May cat kim loai gdm nhiéu chung loai va rat da dang trong timg nhém
may, nhung c6 thé phan loai ching dua trén cac dic diém sau: Phan loai may cat
kim loai theo nhu hinh 1.1



MAY CAT KIM LOAI

QUA TRINH QUATRINH TRONG LUQNG D0 CHINH XAC
CONG NGHE SAN XUAT KICH THUCC GIA CONG
TIEN VAN NANG THUONG THUONG
PHAY LON
BAG CHUYEN DUNG NANG CAC
MAI
KHOAN DAC BIET RAT NANG RAT CAO

Hinh 1.1 So do phén logi cdc mdy cit kim logi

- Tuy thudc vao qua trinh cong nghé dac trung boi phuong phap gia cong,
dang dao, dic tinh chuyén dong v.v..., cdc may cit duoc chia thanh cac may
co ban: tién, phay; bao, khoan — doa, méi va cac nhém may khac nhu gia cong
rang, ren vit v.v...

- Theo dic diém cua qué trinh san xudt, c¢6 thé chia thanh cac may van
nang, chuyén dung va dac biét. Mdy van nang la céac méy ¢ thé thyc hién
dugc cac phuong phap gia cong khac nhau nhu tién, khoan, gia cong rang v.v..
dé gia cong cac chi tiét khac nhau vé hinh dang va kich thudc. Cac may
chuyén dung 1a cac may dé gian cong cac chi tiét c6 cung hinh dang nhung
co kich thudc khac nhau. May dac biét 1a cac may chi thuc hién gia cong cac
chi tiét ¢6 cung hinh dang va kich thuéc.

- Theo kich thudc va trong luong chi tiét gia cong trén may, co thé chia
may cit kim loai thanh cdc may binh thudng (<10.000kG), cic may c& lén
(<30.000kG), cac may c& ning (<100.000kG) va cic may rat ning
(>100.000kG)

- Theo d6 chinh x4c gia cong, c6 thé chia thanh may c6 do chinh xac binh
thuong, cao va rat cao.

2.1.2 Cdc chuyén dong va cic dang gia cong dten hinh trén MCKL

Trén MCKL, c6 hai loai chuyén dong chii yéu: chuyén dong co ban va
chuyén dong phu

Chuyén dong co ban 13 chuyén dong tuong ddi cua dao cit so voi phoi dé
dam bao qué trinh cit got. Chuyén dong nay chia ra: chuyén dong chinh va
chuyén dong an dao

- Chuyen d6ng chinh (chuyén dong lam viée) la chuyén dong thuc hién qua
trinh cét got kim loai bang dao cit.

- Chuyén dong an dao 1a cac chuyén dong xé dich ctia dao hodc phéi dé tao ra
mot 16p phoi mai.

Chuyén dong phu 14 nhiing chuyén dong khong lién quan truc tiép dén qua
trinh cat got, chiing can thiét khi chuan bi gia cong, nang cao hiéu suat va chat
luong gia cong, hi¢u chinh may v.v... Vi du nhu di chuyén nhanh ban hoac hoi
trong may tién, ndi siét xa trén tru trong may khoan can, nang ha xa trong dao
trong may bao giuong, bom dau ciia hé théng boi tron, bom nudc lam mét v.v. ..

Céc chuyén dong chinh, an dao c6 thé 1a chuyén dong quay hodc chuyén
dong tinh tién cua dao hodc phoi.



Trén hinh 1-2 biéu dién céc dang gia cong dién hinh duoc thuc hién trén cac
MCKL.

- Gia cong trén may tién (hinh 1-2a): n - téc d6 quay cua chi tiét (chuyén
dong chinh); v - van tc xé dich ctia dao cit vao chi tiét (chuyén dong an dao).

- Gia cong trén may khoan (hinh 1-2b): n- tbc 46 quay cua mii khoan
(chuyén dong chinh); v- chuyén dong tinh tién ciia miii khoan vao chi tiét
(chuyén dong in dao).

- Gia cong trén may phay (hinh 1-2¢): n- tbc do quay cia dao phay
(chuyén dong chinh); v- chuyén dong tinh tién ctia phoi (chuyén dong an dao).

- Gia cong trén may mai tron ngoai (hinh 1.2d): n- tbc do quay cua da
mai(chuyén dong chinh); v- chuyén dong tinh tién cua d4 mai vao chi tiét
(chuyén dong in dao).

- Gia cong trén may bao giudong (hinh 1-2e): v, vn- chuyén dong qua
lai cua ban (chuyén dong chinh), chuyén dong di chuyén cua dao theo chiéu
ngang cta ban (chuyén dong in dao).

) d €)

Hinh 1-2 Céc dang gia cong kim loai trén cdc mdy cit kim loai
a) Tién b) Khoan ¢) Phay d) Mai e) Bao

2.1.3. Cac thiét bi dién chuyén dung ding trong cic may cit got kim
loai.

1. Nam cham dién: thudong dung dé diéu khién cac van thuy luc, van khi nén,
diéu khién dong cit ly hop ma sat, ly hop dién tir va dung dé ham dong co dién.
Nam chiam dién dung trong cac may cit got kim loai 1a nam cham dién xoay
chiéu c6 Iyc huat tir 10N dén 80N véi hanh trinh cta phan tmg (16i nam cham) tir
5 dén 15mm.



Nguyén ly lam viéc ciia nam ch@m dién nhu sau: khi cap nguodn cho
cudn diy 2 sé& xuat hién tir théng khép kin theo mach tir 1. Su tac dung tuong hd
giita tir thong va dong dién trong cudn day s& sinh ra mot lyc kéo hat phan tng
4 vao siu trong nam cham dién. Thanh din hudng 3 c6 chic ning giam hé sb
ma sét giita phan Gmg va mach tir, dam bao cho phan tng khong bi hit 1éch.

|~ 1.Mach tir;

| 2. Cudn day cia nam
cham;

| 5 3. Thanh dan hudng;
4. Phén tmg 16i nam

'\"\ chim;

5. Vong ngin mach

¢ ]

.
¢
"‘:‘:
i

A
-

Hinh 1-3 Céu tao nam chiam dién Hinh 1-4 Bic tinh co cha nam chiam dién

bac tinh quan trong nhit cua nam cham dién 1a dic tinh co (dac tinh luc
kéo). N6 biéu diém sy phu thudc gitta luc kéo sinh ra cia nam cham dién va
hanh trinh ctia phan tng F = f(8). Dac tinh d6 duoc biéu dién trén hinh 1-4.
2. Ban tir: dung d& cap chi tiét gian cong trén cic may mai mat
phang (hinh 1.5).

CAu tao ctia ban tir gé)m: hop sit non 1 v&i cace cuc 16i 2, cudn day 3, ban tu 4
c6 10t cac tAm mong 5 bang vat liéu khong nhiém tir. Khi cip ngudn 1 chiéu
cho cudn day, ban s& tr¢ thanh cam cham vai nhiéu cap cuc: cuc bac N va cuc
nam S

Ban tu duoc cép ngué)n 1 chiéu (tri s6 dién ap co thé 1a 24, 48, 110 va
220V vo6i cong suat tir 100 3000W) tir cac bo chinh luu dung diot ban dan.
Sau khi gia cong xong, mudn lay chi tiét ra khoi ban phai khtr tir du cua ban tir,
thuc hién bang cach dao cyc tinh nguén cép cho ban tu.

3.Khop ly hop dién tir: dung dé diéu chinh toc d6 quay, diéu khién dong
co truyén dong: khoi dong, dao chiéu, diéu chinh toc do va ham. Khép ly hop
dién tir 1a khau trung gian ndi dong co truyén dong voi may cong tac cho phép
thay doi toc do may cong tac khi toc do dong co khong ddi, thudong dung trong
hé truyén dong an dao cia cac may cit kim loai.

Dbi voi hé truyén dong an dao cia cac may cat got kim loai, yéu cau
duy tri mémen khong di trong toan dai diéu chinh téc do.

V& ciu tao va nguyén 1y hoat dong, ngudi ta phan biét hai loai khép ly
hop dién tu: khop ly hop dién tu ma sat va khop ly hop dién tur truot.

a) Khop ly hop dién tir ma sdt, cau tao nhu trén hinh 1-6 gdm: than
khop ly hop 3, cudn déy 4, cac dia ma sat 8 va 9, dia ép 10 va gia kep 11.
Tat ca cac phan tir ké trén duoc ga lip trén bac 16t 2 1am tir vat liéu khong
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nhiém tir va bac 16t dugc la"ip trén truc vao 1 (truc gén voi truc cua dong co
truyén d6ng). Ngudn cip cho cudn day cua ly hop duoc cdp nhu sau: cuc
am ctia nguon duoc ndi véi
than cua ly hop 3, cuc duong cua ngudn duogc cip qua chdi than 7 va vanh truot
tiép dién 6, con 5 la vanh cach dién giita cuc duong ctia ngudn va than ly hop.
Nguyén ly lam vi¢c cua khop ly :
hop ma sat nhu sau: khi cugn day 4
dugc cip nguodn, s& tao ra mot tir
truong khép kin qua cic dia ma sat.
T truong do tao ra mdt luc hut kéo
dia ma sat 9 vé than ly hop 3. Cac
dia ma sat 8 va 9 an khop nhau. Dia
ma sat 9 ndi véi truc 1 (truc dong co
truyén dong), con dia ma sat 8 ndi voi
truc 12 (truc may cong tac).

Hinh 1-6 Khop ly hop dién tw ma sat
, | It
b) Khop ly hop dién tur truot. Cau tao cia n6 dugc bi€u dién trén hinh 1-7.

Hinh 1-7 ly hop ma sat trugt

Céu tao ciia n6 gdm hai phan chinh:

Phan ung 1 dugce gan voi truc cia dong co truyen dong 2 (truc chu
dong) va phan cam 3 cta cudn day kich thich 4 dugc ndi véi truc ciia may cong
tac (truc thu dong). Ngudn cap cho cudn day kich thich 4 1a ngudn 1 chiéu tiép
dién béng choi than 5 va vanh trugt 7 la"ip trén truc 6.

Nguyén ly lam vi€c cta khdp ly hop dién tir trugt nhu sau:

Khi cho dong co truyen dong quay va cap ngudn cho cudn kich
thich, trong phan tng s& xuit hién stc dién dong cam ung, stc dién dong d6
s€ sinh ra dong dién xoay (dong Fucd). Su tac dung tuong hd giita dong dién
trong phan tmg va tir thong cua phan cam sé& sinh ra momen dién tir lam cho
phan cam quay theo cung chiéu véi phan tmg. Hé sb truot cua khop ly hop phu
thudc vao tri sb dong di¢n trong cudn kich thich va moémen cua phu tai. Boi
vy, véi momen tai khong doi, khi ta thay doi dong dién trong cudn day
kich thich s& thay doi duoc tc d6 ctia may cong tac.

22 Chon hé truyén dong va tinh chon cong suit dong co truyén dong
ciia may cit got kim loai
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2.2.1. Cdc hé truyén dong thuong ding trong mdy cit got kim logi

1. Doi v6i chuyén ddng chinh cia may tién, khoan, doa, may phay... vdi tan
sO déng cét dién khong 16n, pham vi diéu chinh tdc do khong rong thuong dung hé
truyén dong véi dong co khong dong bo réto 16ng soc. Didu chinh tde do trong cac
may d6 thyuc hién bang phuong phap co khi dung hop tc do.

2. Poi véi mét s6 mdy khdc nhw: méay tién Rovonve, may doa ngang,
may soc rang... yéu cau pham vi diéu chinh téc do rong hon, hé truyén dong
truc chinh dung hé truyén dong véi dong co khong dong bd hai hodc ba cip tbc
d6. Qua trinh thay doi téc do thuc hién bang cach thay doi so d6 déu day quan
stato cua dong co dé thay d6i s6 d6i cuc v6i cong suat duy tri khong doi.

3. Doi voi mot s6 mdy nhu: may bao giuwong, may mai tron, may doa toa
do va h¢ truyen dong an dao cua mot s6 may yéu cau:

- Pham vi diéu chinh tdc do rong.
- Pao chiéu quay lién tuc.
- Tan s dong cat dién 16n.

Thudng dung hé truyén dong mot chiéu (hé may phat - dong co dién
mot chiéu F - D, hé may dién khuéch dai - dong co dién 1 chiéu MPKD - b,
hé khuéch dai tir dong co dién 1 chidu KDT - P va b bién ddi tiristo - dong co
dién mot chiéu T-D) va hé truyén dong xoay chiéu dung bo bién tan.

2.2.2 Cdc tham so dic trung cho ché dé cdt got trén cic mdy cit got
kim loai

Cac tham sb dic trung cho ché do cat phu thudc vao yéu td cua diéu
kién gia cong nhu: chiéu sau cét t, lugng an dao s (hinh 1-2), bé rong phoi b, do
bén dao cat T, vat lidu chi tiét, hinh dang va vat liéu dao, diéu kién lam

at...Cac tham s6 d6 duoc xac dinh theo cong thirc kinh nghiém ung véi timg
nhém may.

1.Téc dg cat: 1a toc do chuyén dong dai tuong ddi cua chi tiét so véi dao
cit tai diém tiép xuc gitra chi tiét va dao. Toc do phu thudc vat li¢u gia cong, vat
liéu dao, kich thudc dao, dang gia céng, diéu kién 1am mat v.v.... theo cong thirc
kinh nghiém :

C

TmthSYV (1'1)

Trong do :

+t: chiéu sau cat , mm;

+s: lugng an dao, 1a d6 dich chuyén ctia dao khi chi tiét quay dugc mot
vong,( mm/vg)

+T: d0 bén cua dao 1a thoi gian lam viéc cta dao giita hai lan mai dao ké
tiép, (ph)

+Cy, Xy, Yv, m la hé s6 va s mi phu thudc vao vat li€éu chi tiét, vat lidu
dao va phuong phap gia cong.

2. Luec cdt : trong qua trinh gia cong, tai diém tiép xuc gitta chi tiét va
dao c6 mot luc tac dung F, luc nay dugc phan ra 3 thanh phan (hinh 1-2a):Luc
tiép tuyén (lyc cat) F, la lyc ma truc chinh (truyén dong chinh) phai khéc phuc.

Luc hudng kinh F, tao 4p luc 1én ban dao.
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Luyc doc truc  F, ma co cau an dao phai khic phuc.

F=F + 17y +F, (1-2)
Pé tinh toan lyc cit, ta dung cong thirc kinh nghiém sau:
Fx = 9,81CF.*F.sYF.v" [N] (1-3)

Trong do: CE,t*F, s'F,n — 13 hé s va sb mii phu thudc vao vét li€u chi tiét

gia cong, vat liéu lam dao va phuong phap gia cong.

Cac lyc con lai Fx, Fy cling dugc xac dinh theo cong thic twong tu
nhu cong thirc (1-3) o

Khi tinh toan so by c6 thé lay Fx va Fy theo céc ty 1€ nhu sau:

Fz:Fy:Fx =1:0,4:0,25 (1-4)
3. Cong suat cat: (cong suat yéu cau cua co cau chuyén dong chinh) duoc xac
dinh theo cong thuc:
_ Fv

°60.1000
Trong d6: Fy - luc cat, N;
v - tbc do cat, [m/ph].

4. Thoi gian mdy 13 thoi gian diung dé gia cong chi tiét, con goi 13 thoi
gian cong nghé, thoi gian co ban hodc thoi gian hitu ich. Dé tinh toan thoi
gian may, ta can ci vao cac tham s6 dic trung cho ché d6 cat got goi la
phuong phép gia cong trén may.

Vi du: ddi voi may tién:

(kw) (1-5)

_ mdL
"= 60.10%s ©0-6

Trong d6: L - chiéu dai caa hanh trinh lam viéc, mm;
n - tbc do quay cua chi tiét (tdc d6 quay ciia mam cip),
vg/ph. s - lugng an dao, mm/vg;
Néu thay vao biéu thirc (1-6) gia tri cua:
Trong d6: d 13 dwong kinh chi tiét gia cong: mm. Ta c6
I1dL
T 0100 © 1D

Tir biéu thire (1-7) ta nhan thiy rang: mudn ting ning sut cia may (giam
thoi gian cong nghé tm) phai tang toc do cit v va luong an dao s.
2.2.3. Phu tdi ciia dong co truyén dong cdc co ciu dién hinh trong cdc
mdy cit got kim loai
1. Co cdu truyén déng chinh
Trong truyén dong chinh cac may cat got kim loai, lyc cat 1a hitu ich, nd
phu thudc vao ché do cat (t, s, v) vat liéu chi tiét gia cong va vat liéu lam dao
DP6ivoi chuyén dong chinh 13 chuyén dong quay nhu ¢ mdy tién, phay,
khoan, doa va may mai, moémen trén truc chinh ciia mdy duoc xac dinh theo
cong thuc:

13



y Tl

(1-8)

Trong do: Fz - luc cit, N;
d - duong kinh cua chi tiét gia cong [m]
Mo6men hiru ich trén dong co la:

M, =

hi T

DPéi véi chuyén dong chinh la chuyén dong tinh tién, vi du nhu chuyén
dong di chuyén ban trong mdy bao giuwong, chuyén dong cia dao trong may
soc, mdy bao ngang v.v...Momen tinh tién hiru ich la:

M, =F, P[Nm](l 10)

Trong do: p 1a ban kinh qui d6i luc cat vé tryc dong co, dugc xac dinh
bang ty sd giita tbc d6 di chuyén tinh tién va toc d6 cta dong co truyén
dong:

y
p —@[N-M] (1-11)

Momen can tinh trén truc dong co duoc xac dinh theo bi€u thuc sau:

M =%[N-m] (1-12)

c

2. Co céu truyén dong an dao
Trong hé truyen dong an dao, dong co thuc hién di chuyen ban dao, hodc
dich chuyén chi tiét dé thuc hién duoc qua trinh cat got. Hé truyen dong an dao
dugc thyc hién bang nhiéu phuong an khac nhau. Phuong an dién hinh 1 co
cAu an dao kiéu truc vit — écu. So dd dong hoc cua co cdu an dao doé duoc
biéu dién trén hinh 1.8
Luc an dao khi ban dao hodc ban cdp chi tiét khai hanh duogc tinh theo
biéu thuc sau:
ado (Gb + Gct) f0 + us [N] (1'13) B
Trong d6:G, - khoi luong cua ban, N; G- khoi lugng cua chi tiét, N;
f, - hé s6 ma sat khi ban dao truot trén go truot
fo = (0,2 + 0,3) khi khéi dong ban dao;
f, = (0,08 = 0,1) khi cit got;
i - ap suét dinh thuong liy bang 0,5N/cm’
5

AN
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Luc an dao khi cit got dugc tinh theo biéu thuc:
Faq =(Gp + Go)f+as  [N] (1-14)
Momen trén truc vit vo tan dugc tinh theo cong thurc sau:

- Khi khéi dong Mado
dtg(o+
= ado bi( p)[NWI](l-IS)
- Khi cét got
F .
M, = ad dtbt‘i(a tp) [N.m](1-16)

Trong dé: o - gbc nghiéng ctia ren vit vo tan;
p = arctg(f) - gbc ma sat cua truc vit vo tan;
dy - duong kinh trung binh cua truc vit vo tan, m.

2.2.4. Tinh chon cong suit dong co truyén dong cic co cdu cia mdy
ciit kim logi

1.Nhitng van dé chung
Viéc chon dung cong suat dong co truyén dong 1a hét stc quan trong. Néu
chon cong suét dong co 16n hon tri sO can thiét thi von dau tu s& tang, dong co
16n hon trj s6 can thiét thi von dau tu s€ tang, dongco thuong xuyén lam viéc
non tai, 1am cho hiu suat va hé s cong suét thap. Néu chon cong suat dong co
nho6 hon trj sd yéu cau thi may s& khong dam bao ning suat can thiét, dong co
thuong phai chay non tai, 1am giam tudi tho dong co, ting phi ton van hanh do
sira chira nhiéu.

2. Cdc s6 liéu ban dau

Pé tinh chon dugc cong suit dong co, can phal co cac s6 liéu ban dau sau:

a) Cdc thong so ciia ché dg lam viéc cua may bao gom

- Céac thong s6 dic trung cho ché do cét got la: tdc d6 cat, luc cit hodc
cac thong s6 cua ché do cét got nhu chiéu siu cit, luong an dao, vat li€u
dugc gia cong , vat liéu dao v.v... , trong luong chi tiét gia cong, thoi gian
lam viéc, thoi gian nghi

- Khéi lu’ong ctia chi tiét gia cf)ng

- Thoi gian lam viée va thoi gian nghi.

b)Két cdu co khi ciia mdy bao gom:

- So d6 dong hoc cua cac co cau.

- Khdi lugng cac bo phan chuyén dong.

3. Cdc buéc chon cong sudt dong co

Qua trinh chon cong suit dong co c6 thé chia lam 2 budce sau:

a) Buéc 1: chon so bo cong suit dong co truyén dong theo trinh tu sau:

+ Xac dinh cong suét hodc momen tic dung trén truc lam viéc cua hop
toc d6 (Pz hoic My). Néu trong mdt chu ky, phu tai cua truyén dong thay doi
thi phai x4c dinh Py (hoic Mz) cho tit ca cac giai doan cho ca chu ky . Mdi
loai mdy c6 cac cong thurce riéng dé xac dinh. C6 thé cho truée Pz hoic My

+ Xac dinh cong suat trén tryc dong co dién va thanh lap do thi phu
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tai tinh: mudn thanh 1ap dd thi phu tai cho truyén dong trong mot chu ky, ta
phai xac dinh cong suét hodic momen trén truc dong co va thoi gian lam viéc
ung véi tirng giai doan

- Cong suét trén truc dong co xac dinh theo biéu thuc:

P
==

n
Trong d6 1 1a hiéu suét cua co cdu truyén dong Gng v6i phy tai Py Thoi
gian lam viéc cua tung giai doan co thé xac dinh tuy thudc diéu kién 1am viéc
cua tung co ciu truyén dong nhu khoang duong di chuyen cua by phan lam
viée, téc do 1am viéc, thoi gian 1am viéc hodc diéu khién may v.v... Trong
dé c6 thoi gian hiru cong (thoi gian lam viée thuc su) va thot gian vo cong (thoi
gian 1am viéc khong tai, diéu khién may, chuyén doi trang thai lam viéc v.v...)
Thoi gian hitu cong dugce x4c dinh theo cong thire tng vai tung loai may. Thoi
gian vo cong dugc 13y theo kinh nghiém van hanh.
+ Dya vao dd thi phu tai tinh d3 xay dung ¢ phan trén, tién hanh tinh
toan chon dong co nhu da néu trong gido trinh Tbb
- Khi ché @6 1am viéc 1a dai han, phu tai bién doi (loai bién d6i) dong
co thuong dugc chon theo dai lugng trung binh hoac déng tri
- Khi ché d6 lam viéc 1a ngén han 13p lai, dong co duogc chon theo phu
tai 1am viéc va hé sb dong dién tuong doi.
- Khi ché d6 lam viéc 1a ngén han, dong co dugc chon theo phu tdi
lam viéc va thoi gian c6 tai trong chu ky.
b) Buéc 2: kiém nghiém dong co_theo nhimng diéu kién can thiét.
Tuy thudc vao dac diém cta co cau truyén dong ma dong co da chonduoc
kiém nghiém theo diéu kién phat néng , qua tai va mo may.
Pé kiém nghiém theo diéu kién phéat néng, ta xay dung do thi phu tai
toan phﬁn bao gém phu tai tinh va phu tai dong. Phu tdi dong cia dong co
phat sinh trong qua trinh qua do (QTQD) va dugc xé4c dinh tir quan hé:

Trong d6:J¥ 1a momen quén tinh cua toan b hé thdng truyén dong qui
ddi vé truc dong co diéndw/dt gia tdc ctia hé théng.

Sau khi 1ap d6 thi phu tai toan phan i=f](t); M= f2(t); P= f3(t) hodc d6
thi ton hao trong dong co AP= f4(t), theo dai lugng dang tri hodc ton hao trung
binh, ta kiém nghiém diéu kién phat néng. Néu thoi gian QTQD khong dang
ké so voi thoi gian lam viéc on dinh va dong co dé duoc chon so bo theo
phuong phap dang tri thi khong can kiém nghiém theo diéu kién phat nong.
Chuy la d6i v6i cac dong co lam viée & ché d6 ngin han lap lai, tri s6 PM%
phai 14y theo d6 thi phu tai toan phan.

Khi kiém nghiém theo diéu kién qua tai, d6i v6i dong co khong dong bo,
can xét t6i hién tuong sut ap ludi dién. Thong thudng cho phép sut ap 10%,
nén momen téi han ciia dong co trong tinh toan kiém nghiém chi con:

Mt = (90%)*Mtdm = 0,81Mtdm
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Mitdm 12 momen t&i han theo s lidu ctia dong co dién.

O nhitng co ciu truyén dong doi hoi mé may co tai nhu co ciu nang ha

xa,d1 chuyén ban, dong co can kiém nghiém theo diéu kién mé may.

Ngoai ra con phai kiém nghiém dong co theo diéu kién dic biét do yéu

cau diéu chinh tc do va han ché gia tde.
2.3. Piéu chinh toc do trong cic may cat kim loai

bé nhén dugc cac ché do cét khac nhau dam bao cac qua trinh cong
nghet01 wu, can phai diéu chinh téc do truyén dong chinh va an dao. Diéu
chinh tdc d6 cac may co thé thuc hién bang ba phuong phap: co, dién — co va
dién.

Diéu chinh téc do bang co 13 phuong phap diéu chinh co cip véi su thay
d6i ti s6 truyén trong hop téc d6. Pidu d6 co thé thuc hién bang tay hodc tir xa:
bang khép ly hop dién tu, thuy luc v.v... trong truong hop nay dong co
dugc st dung khong ddng bd roto 16ng soc. Piéu chinh tbc do bang phuong
phap dién co la diéu chinh tbc do bang cach thay ddi toe do dong co va thay d6i
ti so truyen ctiia hop tbc do. Pong co dién co thé 1a dong co khong ddng bo
nhiéu téc d6 hodc dong co mot chiéu. Piéu chinh dién 1a thay d6i tbe do may
chi bang thay doi tbc d6 dong co dién. Pong co dién mot chiéu cho phép
diéu chinh tc do don gian, tron hon so véi dong co di¢n xoay chiéu, giam nhe
két cau co khi cua may.

Khi giai quyét van dé diéu chinh téc do truyén dong chinh va an dao
MCKL céan phal quan tdm den cac chi tiéu sau:
1. Pham vi diéu chinh tdc do: ti s6 toc do gbc 16n nhat ®max va tdc do gbc

nhoé nhat cia chi ti€t ®min

@

D =—"%(1-19)
a)rnin

Dbi v6i chuyén dong tinh tién

DV:@a—zm

Déi v6i chuyén dong dn dao 14 ti sé luong dn dao 16n nhét va nho nhét
S
D =—"=(1-21)
S min
2. Do tron diéu chinh téc do: 1a ti sd giita hai gia tri ké nhau cta toc do:
10}
—L(1-22)
Trong d6: oj , oi+] 1a tdc do cép thur 1 va i1+1
N6 duoc xac dinh bang cong thirc sau:

= Lo = D(1-23)
a)main

Trong d6 : z sO cap toc do cua may. ‘
Céc gia tri chuan cua d¢ tron diéu chinh dugc st dung trong truyén dong cua
MCKL la: ¢ = 1,06; 1,12; 1,26; 1,41; 1,58; 1,78; 2
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3. Su phu hop giita ddc tinh ctia hé thong va dic tinh cua phu tai
DPdc tinh co cua co cau san xuat dugc khai quat bang phuong trinh:

M, =M, +(M,, +M)(--)"(1-24)
Wy
qla s6 mil tuy thudc vao loai may [-1, 0, 1,2]
Ta chi xét hai truong hop q = 0 va q = -1tng voi truyén dong an dao va
truyén dong chinh MCKL

Trong thuc té, dic tinh co ciia may khong gitt duogc ¢b dinh theo qui luat
trong toan bo pham vi diéu chinh toc do ma thay doi theo diéu kién cong nghé
hogc diéu kién ty nhién.

Péi véi truyén dong chinh MCKL, néi chung cong suat khong doi khi toe do
thay ddi, con momen ti 16 nguoc voi tbc d0 . Nhu vay & toc do thép , momen co thé
16n. Do d6 kich thudc cia cac bd phan co khi phai chon 16n 1én , diéu d6 khong c6
loi. Mt khac, thuce t& san xudt cho thdy rang céac tc do thap chi ding cho cac ché do
cét nhe, nghia 1a Mz va Pz nho. Vi vy ¢ ving toc do thap nguoi ta gitr momen
khong dbi con cong suat cét thay ddi theo quan hé bac nhat véi tc do

DPbi véi truyén dong an dao MCKL, noéi chung momen khong doi khi
diéu chinh tdc do. Tuy nhién & vung tde do thép, luong an dao s nho, luc cit bi
han ché bai chiéu sdu cit t6i han t. Trong ving nay khi téc do an dao giam,
luc an dao va momen dn dao ciing giam theo. O toc do cao, twong tng toc do vy
cta truyén dong chinh ciing phai 16n, néu giit Fad 10n nhu cii thi cong suét
truyén dong s& qua 1on. Do d6 cho phép giam nho luc dn dao trong ving nay,
momen truyén dong an dao ciing giam (h1.9)

A F2 & Fad

w

:th

v <

VI VZE .‘-"ad EUJI"I'IiI'I iu.lgh U.jma);

.
»

w

1.9 D6 thi d&c tinh phu tai cia MCKL 1.10 Quan hé M(w), P(w) clia
DM g khi thay ddi U, va @

Mot h¢ thdng truyén dong dién co didu chinh goi 1 tot néu dic tinh diéu chinh
ctand g10ng déc tinh co cua may Khi d6 dong co dugc s dung mot cach hop ly nhét,
ta c6 thé 1am viéc day tai & moi toc do. Nho do, hé thong dat dugc cac chi tiéu ning
luong cao. Noi cach khéc, ¢ thé lya chon dong co c6 kich thude nho nhét cho may.

Pic tinh diéu chinh cua truyén dong dién 1a quan hé gitra cong sudt hoic
momen cua dong co voi téc d0. Vi du dbi v6i dong co dién mot chiéu kich tir
doc 1ap, khi diéu chinh dién ap phan ung va giir tir thong khong doi, ta co:

M =k®Iy =const, P=Mo ~ o®
Khi diéu chinh tir théng, giit dién ap phan timg khong doi thi:
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M =k®Iy = 1/w; P =Moo = const

Két hop cé hai phuong phap diéu chinh ta c6 do thi nhu hinh 1.10. Pgc tinh
diéu chinh ¢ 0 vung nay c6 dang giong nhu déc tinh co cua truyén dong chinh MCKL

4) P 6n dinh toc do: d6 1a kha ning gifr tc d6 khi phu tai thay doi. Puong dic

tinh co cang cimg thi d6 6n dinh cang cao. Néi chung truyén dong an dao yéu cau
Aw% < 5+ 10% ; truyén dong chinh yéu cau Aw% < 5+15%

5) Tinh kinh té: xét dén gia thanh chi phi van hanh, ton hao ning luong
trong qué trinh 1am viéc 6n dinh va QTQD. Ngoai ra con phai danh gia mirc
do tin cdy, thuan tién trong van hanh, dé kiém vat tu thay thé.

2.4. Piéu khién chwong trinh sd cic may cit got kim loai

2.4.1. Khdi niém co ban vé diéu khién chwong trinh so
1. Khai ni¢m va dinh nghia

Khi gia cong trén cac may cit kim loai thong thuong, cac budc gia cong chi tiét

do nguoi tho thyc hién bang tay nhu: diéu chinh sé vong quay, lugng dn dao, kiém
tra vi tri ciia dung cu cat dé dat kich thudc can gia cong trén ban veé v.v...Nguoc lai,
trén cac may cit got diéu khién theo chuong trinh sd, qué trinh gia cong duoc thuc hién mot
cach tir dong theo chuong trinh da thiét ké trudc. Chuong trinh dugc thiét ké bang nhiéu
phuong phap khac nhau. Vidy nhu cic méay chép hinh ding dé gia cong cac chi tiét ¢ bé
mit khéng gian phirc tap (canh tua bin, khuén dap c6 cau hinh phirc tap), chuong trinh cho
trude duoc thiét ké dudi dang cac vat mau. Qua trinh gia cong trén cac may chép hinh thuc
chét 14 qué trinh chép nguyén mau theo vat mau. Tuy nhién, tinh linh hoat cia cac may
khéng cao. Mudn thay ddi loai chi tiét dé gia cong, phai thay ddi hinh dang, vi tr, s luong
va qui ludt chuyén dong ctia cac bd phan cam, vat mau, vi tri cong tac hanh trinh .. Nhu
vay viée chinh may phtre tap, ché tao vat mau mét nhiéu thoi gian.

DPé khic phuc nhitng khuyét dlem trén cua may chép hinh, trong cac
may diéu khlen theo chuong trinh sb, chuwong trinh dua vao cac thiét bi
diéu khién sb dung cac bang duc 15 hoidc bang tir. Cac bang d6 thuc hién chirc
nang 1 mot b mang chuong trinh gia cong dudi dang mot chudi cac 1énh diéu
khién. Hé théng diéu khién sé co kha ning thuc hién cc 1énh d6 va kiém tra
chung nhu mot hé théng do, su dich chuyén cua cac ban trugt cuia may.

Nhu véy, diéu khién sé (Numerical Control - NC) 1a mét hinh thirc dic biét
cua ty dong hod ma cu thé 1a cac may cat got tu dong dugc 1ap trinh dé thuc hién
mot loat cac hoat dong & mot ché do duoc xac dinh trude nhim tao ra mét chi tiét
c6 kich thudc, hinh dang va cac thong sb cong nghé co thé dy doan trude.

Céac may cat got kim loai diéu khién theo chwong trinh s6 goi 1a may
NC hoac cac may CNC (Computer Numerical Control).

Mot may cit got kim loai NC gé)m hai by phan chinh: B0 diéu khién
may (The Machine Control Unit - MCU) va ban than may cit got kim loai. Bo
MCU gom hai thanh phan: bd xir Iy dir liéu (The Date Proccessing Unit - DPU)
va bo diéu khién 1ap lai (Control Loops Unit — CLU).

DPU c6 chire nang xur ly dir liéu va ma hoa, nhting dir liéu nay duoc doc tur bo
mang chuong trinh va phan anh cac thong tin vé&: Vi tri cia mbi tryc, chidu chuyén
dong, ty sb tién dao va cac tin hiéu diéu khién cac chue nang phu to1 CLU.

CLU c6 chirc ning diéu khién cac co cau chuyén dong cia may.

So d6 khéi cia mot may cat kim loai diéu khién sb biéu dién trén hinh1-11
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BV - ban d6 chi tiét gia cong; GCT- khdi chuan bi va ghi chuong trinh; CN -
cac thong s6 cong nghé; GM - bo chap hanh; M - may cit got kim loai; CB - b
cam bién cac tin hiéu phan hoi.giai ma; KD - khdi khuéch dai; CH - co cdu

BV
GCT GM Kb + CH 1 M
BV CB[

Hinh 1-11. So do khoi may diéu khién chwong trinh s

B¢ ghi chuong trinh gom hai khau chinh:

Khau chuén bi chuong trinh va khau ghi chuong trinh d3 dugc chuan bi
vao by mang chuong trinh. Pé thiét 1ap duogc chuong trinh, cac dir li¢u can c6 la:
- Ban v& chi tiét gia cong.

Thong s6 cong nghé cua chi tiét gia cong gom: kich thudc, vat liéu, do
chinh xac gia cong.

- Céc loai dao cat yéu cau.

- Cac loai do ga.

- Céc thong s6 cit got: chiéu su cét t, luong an dao s, va tdc d6 cét v.

2. Hé thong diéu khién.

Cac hé théng NC dau tién ra doi do sy cin thiét ché tao cac chi tiét cua
may bay voi sb lugng khong nhiéu. Trong hé théng NC, cac thong sb hinh hoc
cta chi tiét va cac 1énh diéu khién 'may duoc dua ra la day cac con s6.

So dd khdi ( 1-12) chire nang hé thong diéu khién NC gdm c6 cic bd phan chinh sau:
+ Nap dit liéu vao hé théng gdm ban phim va bang duc 16 (hodc bang tir).
Toan bd cac chi din gia cong duoc in vao bing duc 16 (hodc biang tir) dudi dang
cac cau Iénh chuong trinh.
+ Hé théng diéu khién thue hién chirc nang xu ly dir liéu va dua ra dir ligu.
+ B0 thich nghi 1a mot mat xich néi gitra may NC vao hé théng diéu khién

b) Hé thong diéu khién CNC

Hé thong diéu khién NC c6 nhuoc diém 1a kém linh hoat. Muén thay do6i
chuong trinh phai lam lai bang duc 16 hodc thay bing tir khac. Hién nay dé
khic phuc nhugce diém trén, dung hé théng diéu khién CNC, so do khdi chirc
nang duoc biéu dién trén hinh 1-13

+ Nap dir li¢u vao hé théng

Trong hé théng diéu khién CNC chuong trinh gia céng c6 thé dua vao
trong hé thong diéu khién théng qua bang diéu khién c6 man hinh.

+ Hé thong diéu khién CNC
Chuong trinh gia cong di dua vao bay gid c¢6 thé goi ra bat ctr luc nio tir
bd nhd chuong trinh. Thay d6i, stra chita chuong trinh ¢ thé thuc hién ngay
trén may. Céc cau 1énh c6 thé bo sung, thay thé.

+ B0 thich nghi.
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B thich nghi trong cac hé diéu khién NC thong thuong 13 mot bo chuyén
doi lién dong. Trong hé diéu khién CNC, bo chuyén doi lién dong nay duoc
thay thé bang mot bd diéu khién chuong trinh luu giit, bd didu khién nay duoc
ndi v6i may tinh.

Bua dir liéu vao

Bang duc 16 = Ban phim =) béng tay
g) Hi&u chinh dung cu
I 1

x& dich diém 0
[

:

r Tinh toan kiém tra gial ma l

: =
| &nh didu khidn
may

Bé& so sanh tr s thuc B& ndl su Bilﬁu
va tr &8 cho tde o noLeiy ] kn(é:n

B& khuéch dai céc théng tin dich chuyén
va diéu khign may

Luns gilr théng tin
wi tri

Tri
L
thire
L Diéu khién thich nghi
Lénh digu Trisd
khign may cho trudc
May
NC
Hé théng do Hé& thdng
dich chuyén truyén déng

Hinh 1-12 So dé khdi diéu khién chirc nang ciia hé théng diéu khién NC
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o Ban phim cé& __ In chuon inh
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g;:,) man hinh ] o= PRt bl

|t i
Chuong trinh vaolra
Chwra tri iai ma Chudng
ng trinh giai ma % h
- e gia Did
Chudng trinh digu hanh bd ebng igu
Iuu gilr chudng trink M ﬁ:ﬁn

Chuong trinh in

Chuong trinh Néi suy

Luu gilth chuong trinh

B& khudch dai cac théng tin dich
chuyé€n va gidu khi€n may

L Bidu khign thich nghi [

=
E e
— NC
==

———

Hinh 1-13 So dd khéi chirc nang cua hé théng diéu khién CNC

2.4.2. Cdc dang diéu khién

Trén cac may cat got kim loai diéu khién theo chwong trinh sb, quing
duong di cua cac dao cat hodc cta cac chi tiét dd duoc cho trudéc modt cach
chinh xéc thong qua cac chi dan diéu khién trong chuong trinh NC.

Tuy theo dang cia cic chuyén dong gira cac diém dau va diém cudi cua
quing duong di ndy , nguoi ta chia lam ba dang diéu khién:

1. Diéu khién theo diém

Piéu khién theo diém duoc ung dung khi gia cong theo cac toa do xac dinh
don gian (nhu may khoan — doa). Dao cit s& thuc hién chay nhanh dén cac diém
da dugc lap trinh, trong hanh trinh nay dao khong cit got vao kim loai, chi khi
dao dén ding toa d9, qua trinh cit got m&i dugce thuc hién theo luong an dao da
dugc lap trinh (hinh 1-14)

P
et ¥
..... i

> Chaydaocit

Chay dao nhanh

Cac dudng chay Cac dudng chay
khi phay khi tigén

Hinh 1-14. Bi&u khién theo diém Hinh 1-15. Biéu khién theo dudmg
2. biéu khién theo dudng
Piéu khién theo dudng tao ra cac dudng chay song song véi cac truc cua
may. Trong khi dao chay déng thoi thuc hién cét got lién tuc tao nén bé mat gia
cong (hinh 1-15)
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3. Piéu khién theo duong vién

Bang diéu khlen theo dudng vién, phuong phap diéu khién nay cé thé tao ra
cac dudng vién hoic dudng thang tuy y trong mat phang hoic trong khong
gian. Biéu d6 dat duoc nhd sy chuyén dong ddng thoi cua cac ban trugt theo hai
hodc nhiéu chiu va giira cac truc chuyén dong d6 c6 quan hé ham sb(hinh 1-
16)

a) Diéu khién duong vién 2D. Cho phép thuc hién mot dudng vién nao dé cua
dao cat trong mot mit phang gia cong X-Y.

b) Piéu khién dudng vién 1/2D. Cho phép thuc hién mot duong vién nao do

ctia dao cat trong mot mit phang gia cong X-Y sang mit phang Y-Z.

BPiéu khign dudng vién 2 D Pigu khign dudang vién 2%D Pidu khign duding vién 3 D

Gia cing
= @ N
z ¥
" : [
X
R — j 3 Gia cing treng
P mat philing XY |

Hinh 1-16 Piéu khién theo dudng vién

c) biéu khién duong yién 3D. Bang dizé,u khién dudng vién 3D, cho phép ta
thuc hién dugc cac chuyén dong ctia dao cat trong khong gian ba kich thudc X-
Y-Z

2.4.3 Ldp trinh gia cong trén cac mdy NC va CNC

1. Cac dinh nghia

a) Mot chwong trinh dugc tao nén boi mot chudi cac 1énh khién cho mot
may tinh hay mot may NC tién hanh cong viéc gia cong xac dinh. Dbi voi
mét may NC, cong vi€c nay la ché tao mot chi tiét cy thé bang chuyén dong
tuong d6i gitta dao cit va chi tiét.

b) Qua trinh thiét 1ap cac chudi 1énh cho cac dao cat tir ban v& chi tiét gia
cong, cing véi su phét trién cac 1énh chuong trinh cu thé va sau d6 chuyén tat
cd cac thong tin nay sang by phan mang dir liéu dugc ma hoa dac biét cho mot
hé théng NC va ¢6 thé doc ndé mot cach tu dong duoc goi 1a lap trinh.

2. Noi dung cua chuwong trinh NC

Noi dung cua chuwong trinh dugc ciu thanh tir mot s khdi mo ta qua trinh
hoat dong ciia may béng cac budc hoac cac cau 1énh.

Trong mdi khdi ¢6 thé bao gé)m céc 1énh khac nhau, ¢6 cac kiéu 1énh sau:

- Céc 1énh hinh hoc diéu khién chuyén dong twong ddi giira dao cat va phoi 13
ABC...XYZ.

- Céc 1énh cong nghé qui dinh ty sé budc tién (F), sé vong quay cua truc
chinh (S) va céc loai dao cat (T).

- Céc 1énh chuyén dich lua chon dao cat (T), cac 1énh phu khac (M) v.v..

Hé théng dia chi thuong 1a mot chir cai qui dinh cac gia tri bang sb va sau
d6 luu gitr lai. Mdi dia chi dugc xuat hién trong mot khoi.
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3. Cac budc lap chuwong trinh

Qua trinh lap chuong trinh duoc thuc hién theo cac budc sau:

a) Chudn bi dir liéu (thdng tin vé cong nghé)

Dé lap duoc chuong trinh can co cac dir lidu vé cong nghé nhu: kich thudc
va vat liéu chi tiét gia cong, do chinh xac gia cong, dao cat, do gbc,cac
thong sb dic trung cho ché tao cit got.

b)Mé ta todn hoc:VE lai cac ban vé& chi tiét gia cong, trén d6 ghi day du cac
kich thuéc, dic diém cong nghé, dic diém diéu khién theo ting nguyén cong.

¢) Mad hod cdc dit liéu: Céac sb liéu vé ché do gia cong duoc bién dbi thanh
dang md hod theo tiéu chuan. Pé tién hanh mi hoa dir liéu theo chuong
trinh, can nam bt cac khai niém sau:

+ Tao khuén: 1a thiét 1ap cac 1énh diéu hanh thudc phan cung trong do
thong tin diéu hanh di duwoc mi hoa. S luong cac con sb can dung phu
thudc vao timg kiéu cac hé thdng diéu khién sb.

+ Hé thong dia chi: 1a nhitng ky tu cho phép thdng nhét véi chirc ning dam
béo boi hé thong diéu khién sb. Pia chi dugc ghi bang chit cai tiéu chuan
nhu trong bang 1.1.

Bing 1.1 Bang chir cai tiéu chuan ghi hé thong dia chi

Ky Y nghia
hiéu

Chuyén dong xoay xung quanh truc X
Chuyén dong xoay xung quanh truc Y
Chuyén déng xoay xung quanh truc 7

B& nhdé hig¢u chinh dung cu cat

Lugng chay dao thir hai

Lugng chay dao

Piéu kién chuyén dong

C6 thé sir dung tu do

Théng s0 ndi suy song song véi truc X
Thong s6 ndi suy song song vai truc Y
Thong s6 ndi suy song song véi truc 7

Co thé sir dung tu do

Chirc nang phu

S0 thir tyr ciu 1énh

C6 thé sir dung tu do

Chuyén dong thir ba song song vai truc X
Chuyén dong thir ba song song vdi truc Y
Chuyén dong thir ba song song v&i truc Z hojic chuyén dong nhanh theo tryc 2
S6 vong quay cua truc chinh

Dung cu cat

Chuyén dong thir hai song song véi truc X
Chuyén dong thir hai song song véi truc Y
Chuyén déng thir hai song song vdi truc Z
Chuyén dong theo hudng cua truc X
Chuyén déng theo hudng cua truc Y
Chuyén déng theo huwéng cua truc Z

N|< ||| <|C[H|w|/R = 0ZIE|C|R[«|—Z|Q|m = T|0=|>
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I-TRANG BI PIEN NHOM MAY TIEN

L1 Pic diém cong nghé

Nhém mady tién rat da dang, gdm cic mdy tién don gian, may tién van
nang, chuyén dung, may tién ding...Trén may tién co thé thuc hién
dugcenhiéu cong nghé tién khac nhau: tién tru ngoai, tién try trong, tién mat dau,
tién con, ti€n dinh hinh. Trén may tién cling c6 thé thuc hién doa, khoan va tién
ren bang cac dao cit, dao doa, tard ren...Kich thuéc gia cong trén may tién co
thé tir ¢& vai mili dén hang chuc mét.

Hinh 2.1 Dang bén ngoai may tién

Dang bén ngoai cua may ti€n nhu hinh 2.1a. Trén than may 1 dat u trudc
2, trong do6 c6 truc chinh quay chi tiét. Trén g0 truot dat ban dao 3 va u sau 4.
Ban dao thuc hién su di chuyén dao cit doc va ngang so voi1 chi tiét. O u sau
dat mii chong tim dung dé giir chat chi tiét dai trong qua trinh gia céng, hodc
dé gia mii khoan, miii doa khi khoan, doa chi tiét.

So d6 gia cong tién nhu hinh 2.1b. O may tién, chuyén dong quay chi tiét
véi tée d6 goc et 1a chuyen dong chinh, chuyén dong di chuyén cua dao 2 la

chuyen dong an dao. Chuyén dong an dao c6 thé 1a an dao doc, néu dao di
chuyén doc chi tiét (tién doc) hodc an dao ngang, neu dao di chuyén ngang
(huéng kinh) chi tiét. Chuyén dong phu gdm c6 xiét néi xa, tru, di chuyén
nhanh cua dao, bom nudc, hat phoi.
2.2 Phu tai ctia co cu truyen dong chinh va an dao

1. Phu tai ctia co cdu truyén dong chinh

Qua trinh tién trén may tién dugc thuc hién véi cac ché d6 cat khac nhau dic
trung boi cac thong s6: d6 sau cit t, luong an dao va tdc d6 cat v.

Tbc do phu thude vat li¢u gia cong, vat liéu dao, kich thudc dao, dang gia
cong, diéu kién lam mét v.v.... theo cong thirc kinh nghiém

C,
V= T T —r—[m/ ph](2-1)

Trong d6

- t: chiéu sau cit , mm

- s: lugng an dao, 1a do dich chuyén cia dao khi chi tiét quay dugc mot
vong, (mm/vg )

- T: d6 bén cta dao 1a thoi gian 1am viéc cua dao gitra hai 1an mai dao ké
tiép, (ph)
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Cv, xv, yv, m 1a hé s6 va s6 mii phu thudc vao vat liu chi tiét, vat liéu
dao va phuong phap gia cong .

DPé dam bao ning suit cao nhat st dung may triét dé nhat thi trong qua
trinh gia cong phai luon dat tbc do cat tdi wu, nod duoc xac dinh béi
cac thong s6: d6 sdu cit t, luong an dao s va tdc d6 truc chinh ung voi duong
kinh chi tiét xac dinh. Khi tién ngang chi tiét c6 duong kinh 16n, trong qua trinh
gia cong, duong kinh chi tlet giam dan, dé duy tri tbc do cat (m/s) t6i vu 1 hang
s, thi phai tang lién tuc téc do goc cuia truc chinh theo quan hé:

y=0,5d .0,(2-2)

Trong d6 dct: du:(mg kinh chi tiét, (m)
Trong qua trinh gia cong, tai dlem tiép xuc gitta dao va chi tiét xuat hién mot
luc F gom 3 thanh phan va luc cét duoc xac dinh theo cong thuec:

Fz=9,81C,.t1.s" V' [N](2-3)

Qua trinh tién xay ra voéi cong
suat cat (kW) la hang so:

Pz=Fzv.10 [kW](2—4)

Béi vi luc cét 16n nhdt Fmax sinh
ra khi lugng an dao va do sau cat 16n,
tuong tng voi toc do cat nho Vmin;
con luc cat nhé nhat Fmin , xac dinh
boi t, s tuong ung voi toc do cat Vmax,
nghia la twong tng véi hé thue: v

F me - Fmi max (2 5) Hinh 2-2 D6 thi phu tai cua
truyén dong chinh may tién

Su phu thudc cta luc cat vao tdc dd nhu h2.2 Tuy nhién nhu d3 phan tich,
dang d6 thi phu tai thyc té ciia truyén dong chinh may tién cé dang hai ving
Fz = const va Pz = const (h 1.4)

2. Phu ti ciia truyén dong chinh mdy tién dung

Truyén dong chinh may tién dung c6 dang dic thu riéng, khac so voi may
tién binh thuong vé cdu trac va kich thudce. Trén may tién dung, chi tiét gia cong
c6 duong kinh 16n va duoc dit trén mam cip ndm ngang, hay néi cach khac truc
mam cip 1a theo phuong thiang ding. Do trong luong mam cip, trong luong
chi tiét 16n 16n nén lyc ma st & g0 truot va hdp tde do kha 16n. Vi vay phu tai
trén truc dong co truyén dong chinh may tién dimg 1a tong cua cac thanh phan
lyc cat, luc ma sat & g0 truot, luc ma sat & hop tde do.
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Hinh 2.3 D6 thi phy tai cua truyén dong chinh may tién dimg

Trén hinh 2.3a, 13 do thi biéu dién cc thanh phan cong suat ciia truyén dong
chinh va sy phu thudc cta chiing vao téc 6 mam cip: P1 — cong suét khic phuc
luc cit; P2 — cong suat khic phuc lyc ma sat & go truot; P3 va P4 — cong suét
khic phuc luc ma sat trong hop téc d twong tmg do luc cat va sy quay ctia mam
cap; P5 - tong cong suat cua truyén dong chinh. Trén hinh 2-3b, 1 cac thanh
phan momen tuwong tmg voi toc do cia mam cip.

Thanh phan luc ma sat phu thudc vao téc dé anh hudng 16n dén qua trinh qua
do cua truyén dong chinh. Do khoi lugng ctia mam cdp va chi tiét 1on va sy khéc
nhau cta hé s ma sat luc ding yén va chuyén dong nén mémen can tinh khi
khéi dong cua truyén dong co thé dat t6i 60 ~ 80% momen dinh muc. Vi
momen quan tinh tong qui doi vé truc dong co c6 thé dat téi 8 + 9 1an momen
quan tinh ctia dong co nén qué trinh khoi dong cta hé thdng dién ra cham véi
momen can tinh 16n. Theo mirc d6 gia toc ciia dong co, momen can tinh s& giam
nhanh va khi toc do tang thi né it thay doi.

3. Phu tai cta truyén dong an dao

Luc an dao cua truyén dong an dao duoc xac dinh theo cong thirc:

F, =kF,+F, +F|[N]
Cong suit an dao cia may tién dugc xac dinh bang cong thirc:
P,=F,V,;10 3[kW]

Cong suat dn dao thudng nhé hon cong suat cat 100 1an vi tbe do an dao duoc

xac dinh boi luong an dao va tdc do gbc chi tiét:

V., =8.0,10"[m/s](2-6)

a

nhé hon toc do cat nhiéu lan.
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Trong d 6: 8 = Zi[mm/md](z—é)
T

Lyc va momen phu tai cia truyén
dong an dao khong phu thudc vao tdc
dd cua no, vi phu tai ctia truyén dong
an dao chi dugc xdc dinh bdi khoi
luong bd phan di chuyén ciia may va
luc ma sat & go truot va & hop tbe do.

Trén d6 thi phu tai cta truyén dong
in dao hinh 2.4, ¢ dai toc do
rong v1< v<v2 momen phuy tai la héng
s6, 0 vung téc dd v<vl va v>v2
momen phu tai s& thay doi tuyén tinh
theo toc do

3) Thoi gian may

- M

Wy
Hinh 2.4 D thi phu tai cua
truyén dong an dao

Thot gian may (thoi gian gia cong) cua may tien dugce xac dinh:

l 107
Loy

ad

[s1(2-7)

Trong do: 11a chleu dai gia cong , mm

, wct 13 téc do goc chi tiét, rad/s
Két hop (2-6) va (2-7) ta c6 cong thure tinh thoi gian may:

[

Iy =
ct*

va nang suat s¢ tang.

[51(2~-8)

Nhu vay dé giam thoi gian gia cong, ta phai tang toc do cit va luong an dao

2.3 Phuong phap chon cong suat dong co truyén dong chinh cua may tién

Truyén dong chinh may tién thuong lam viéc ¢ ché do dai han. Tuy
nhién, khi gia cong cac chi tiét ngan, ¢ cac may trung binh va nho, do qua trinh
thay d6i nguyén coéng va chi tiét chiém thoi gian qua lon nén truyén

dong chinh phai tién hanh tinh toan & mot ché do nang né nhat.

Gia thiét trén may ti€n thuc hién gia cong chi tiét nhu & hinh 2-5.
Céc nguyén cong khi gia cong gom 4 giai doan: 1 va 3 - tién cat hoac tién
ngang; 2 va 4 - tién try (tién doc). Phu tai cia dong co trong tu‘ng nguyén cong

phu thudc vao cac thong s6 ché do cit, vat liéu chi tiét dao v.v..
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Qua trinh tinh toan nhu sau:

a) Tir cac yéu to ché do cat got, theo
cac cong thuc (2-1), (2-3), (2-4) va (2-
8) xac dinh tbe do cét, luc cit, cong
sudt cit va thoi gian gia céng ung véi
ting nguyén cong. Néu toc do cét tinh
dugc khong phu hop toc do cua may
(theo so li€u ky thuat co khi) thi chon
lay tri sO cO san trong may gan gidng
véi toc do ct tinh toan.

Dung tri ) nay tinh lai Py, t,, theo (2-4) va (2-8). Tri s6 V, P, t, nay duoc
dung chinh thirc trong toan bd bai toan.

b) Chon nguyén coéng ning né nhat va gia thiét & nguyén cong dy may lam
viéc & ché do dinh murc. T d6 xac dinh hiéu suét caa may ung véi phu tai ciia
ting nguyén cong theo cong thirc:

1
Hinh 2-5 Chi tigt dirgc gia cong trén
may tién

M, 1
Mhi + Mav

77 =
a
1+—+b
4
a, b - hé s0 ton hao khong bién doi va bién doi.
Cong suat trén truc dong co ung véi tung nguyén cong :
p B

Di

Gia thiét trong thoi gian ga lip, thao g& chi tiét, chuyén doi tir nguyén cong
nay sang nguyen cong khac, dong co quay khong tai (ma khong cat dién dong
co) thi cong suat trén tryc dong co luc nay la cong suit khong tai cia may, tic 1a
bang luong mat mat khong d6i: Py= a.Pegm (2-9)

Ung véi cong suat nay 1a thoi gian phu ciia may, ching dugc xac dinh theo
tiéu chuan van hanh cua may Xt,

¢) Pong co ¢o thé chon theo cong suit trung binh hodc cong suat dang tri:

_ t=1 J
P, =

t 4 n

t=1 j=1
P, ti— cong suat trén truc dong co, thoi gian may cua nguyen cong thir i
Py, toi- cong suét khong tai trén truc dong co, thoi gian lam viéc khong tai
cua méy, POi = P()
n - s6 khoang thoi gian 1am viéc khong tai
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Pe=Pedm

Py Py Pa ﬂ Py

b e = e Bl [
T
) Hinh 2-6 D4 thi phu tai cia déng co )

Chon dong co c¢6 cong suat dinh mirc 16n hon 20 + 30% cong suét trung binh
hay dang tri: Py~ (1,2 +1,3) Py hodc Pym= (1,2 + 1,3)P4 (2-12)

d) Pong co truyén dong chinh may tién can phai dugc kiém nghiém theo
diéu kién phat nong va qua tai.

2.4 Nhirng yéu ciu va diic diém d6i véi truyén dong dién va trang bi dién
cia may tién

1. Nhu’ng yéu ciu va dic diém chung

a. Truyén dong chinh: Truyen dong chinh can phai dugce dao chiéu quay dé
dam bao quay chi tiét ca hai chiéu, vi du khi ren trai hodc ren phai. Pham vi diéu
chinh téc d6 truc chinh D< (40+125)/1 véi do tron diéu chinh ¢ = 1,06 va 1,21
va cong suét 1 hang s6 (P= const).

O ché do xac lap, h¢ théng truyén dong dién can dam bao do cung dac tinh
co trong pham vi diéu chinh toc do véi sai sé tinh nhé hon 10% khi phu tai thay
d6i tir khong dén dinh mirc. Qua trinh khoi dong , him yéu cau phai tron, tranh
va dap trong bo truyén luc. Dbi v6i may tién c¢& nang va may tién dimg dung gia
cong chi tiét c6 dudng kinh 16n, dé dam bao toc do cat tdi wu va khong doi (v =
const) khi dudng kinh chi tiét thay doi, thi pham vi diéu chinh téc do duoc xac
dinh bai pham vi thay doi téc d6 dai va pham vi thay d6i duong kinh:

O nhitng may tién ¢& nho va trung 4 MP
binh, hé thong truyén dong dién chinh
thuong la dong co khong dong bo roto
16ng soc va hop toe do co vai cap toc
d6. O cac may tién c& ning, may tién
dung, hé thong truyén dong chinh diéu
chinh 2 vung, st dung bo bién doi
dong co dién mot chiéu (BBD — b) va !
hop tdc do: khi v < Ven dam baoM = ' Vinin \Vgh Vimax: V

const; khi v> Veh thi P= const. B bién oLz . -
d6i c6 thé 1a may phat mot chiéu hodc 2-7 Biéu do momen va cong suat

b0 chinh Iuu dung Thyristor. déng co trong truyén dong chinh

b. Truyén dong in dao: Truyen dong an dao can phai dao chiéu quay dé dam
bao an dao hai chiéu. Pao chiéu ban dao c6 thé thuc hién bang dao chiéu dong
co dién hodc dung khép ly hop dién tir. Pham vi diéu chinh toc do cua truyen
dong dién hoic dung khop ly hop dién tir. Pham vi diéu chinh tdc d6 cia truyén

Py
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dong an dao thuong 1a D = (50+ 300)/1 voi d6 tron diéu chinh ¢ = 1,06 va 1,21
va momen khong ddi (M = const).

O ché do lam viée xac 1ap, do sai 1€ch tinh yéu cau nho hon 5% khi phu tai
thay doi tir khong dén dinh muc. Pong co can khoi dong va ham ém. Toc d6 di
chuyén ban dao cua may tién ¢ ndng va may tién dimg can lién hé véi toc do
quay chi tiét d¢ dam bao nguyén luong an dao.

O mAy tién c¢& nho thudng truyén dong an dao duoc thyc hién trr dong co
truyén dong chinh, con & nhitng may tién nang thi truyén dong an dao duoc thuc
hién tor mét dong co riéng la dong co mot chiéu cap dién tir khuéch dai may dién
hodc bg chinh luu co diéu khién.

c. Ti ruyen dong phu: Truyen dong phu cta may tién khong yéu cau diéu
chinh toc do va khong yéu cau gi dac biét nén thuong su dung dong co khong
dong b roto 10ng soc két hop vai hop toc do.
2.CAc so' do diéu khién dién hinh & may tién diéng va may tién ¢ ning

Cac may tién dimg va may tién cd nang c6 mdt trong cac ché @6 1am viéc co
ban 14 tién mat dau. Dé dat duoc nang suét 16n nhat ung véi cac thong s6 cua
ché do cit tbi wu, yéu cu phai duy tri tde d6 cat khong doi. Pé dat duoc diéu do,
khi duong kinh D cua chi tiét giam dan, can phai diéu chinh téc do goc cua chi
tiét o, theo luat hyperbol: w,.D = const. Sau ddy ta xét mot s6 so d6 didu khién
dién hinh sau.

Pattric duong kinh chi tiét gia cong khi tién mat dau 1a bién tré Dp. Con
treot ciia nd lién hé véi ban dao qua bo diéu tdc P. Pham vi di chuyén 16n nhét
clia con trugt sé twong Gmg véi duong kinh 16n nhét cua chi tiét gia cong trén
mat may. Pién ap dat Ién bién trd Ry duogc 1dy tir may phat toc FT1 ti 1é voi toc
d6 goc cua chi tiét,vi vay Up~ o, D. Dién ap dat 1én bién trd R, 1a dién ap on

dinh. Pién 4p lay & con trugt ctia R, sé ti 1& vi toc do cat.

Hi¢u dién 4p ¢ cac dau con truot cta bién tré R, va Rp 1a U, -Up duge dat
vao role 3 vi tri RTr2. Ro le nay sé& diéu khién dong co DX dit tbc d6 quay cua
dong co chinh BC.

Khi khéi dong, bién tré Rc & vi tri twong tng voi tbe dd goc mam cip nho
nhét, con Up = 0. Sau khi khoi dong, dong co chinh (role KT hoac KN tac
dong), do tiép diém Ryo(T) kin nén role RT tac dong, dong co DX quay theo
chiéu thuan Gmg véi sy ting téc ctia ddng co chinh va dién 4p may phat téc FT1.
Khi di¢n ap Up = U,, role Ryp mét dién nén RT ngét nén dong co BX dung
dugc ham dong nang.

Tdc d6 caa dong co chinh sé tuong tng voi tdc do cat dat trude va vi tri ban
dao khi bat dau gia cong.

Khi gia cong, ban dao di chuyén t&i tm, con truot ctia bién tré di chuyén vé
huong giam Up, do do role Ryp, RT lai tdc dong; dong co BX lai quay theo
chiéu tang tdc do dong co truc chinh, nhu vay duy tri dugc dién ap Up ~w,.D 1a
hang s6. Khi tbc d6 goc dong co chinh dat gia tri 1on nhat, cong tic hanh trinh
1BK tac dong, dong co BbX dung quay.

31



+

RTr2(T)  1BK

—
RTr2(N)

RTr3

,P{F‘D (Fv)

1 HITrs I
i .
BBD

L J

®az R ——

C, -
S10) 3| ;
U~ pn
C cL2
BEBD
e
.
X3 :C KFT
CL1 ona Ugn BED @

Hinh 2-8 Céac so d6 didu khién duy tri toc d6 cat 1a hang s6 (v = const)

Khi dirng mam cip, role Ry, tac dong tuong Gmg voi tiép diém Ryn(N) dong
va dong co DX quay theo chiéu giam téc d6 dong co chinh, con truot bién tro
Rc duoc di chuyén vé vi tri ban dau, cong tdc hanh trinh 2BK sé& bj tac dong
dung dong co bX.

Tdc d6 cit duoc duy tri khong ddi v6i do chinh xac phu thudc do chinh xac
ché tao bd phan lién h¢ gitra ban dao va bién tré Rp, mic d6 tuyén tinh cua dac
tinh bién tré Rp va phat tde, dd nhay diém khong cua role cuc tinh Ry, va do on
dinh cua cac thong s cua so dd khi nhiét do va dién ap ludi thay doi.

Trén hinh 2-8b 1a so dd diéu khién téc d6 quay cta dong co PC theo ham
cua duong kinh chi tiét gia cong theo nguyén Iy Ue = Uy~ @D. Dién ap chu dao
U.dlé voi toc d6 cat duge dit bang bién tré R,. Pién ap phan hoi U= oD . Néu
hé théng diéu chinh c6 bo diéu chinh PI thi luén luén cé:

U = Upn = @D nghia la Vz= oD

Trén hinh 2-8c 14 so d6 dleu khién duy tri toc d6 cat 14 hang s thuc hién
bang cac dattric duong kinh va tbc do kiéu khong tlep diém. Pién ap phat ra cua
dattric X31 ti 1€ voi toc do dai Vz. Dién ap phan hoi lay tir may phat toc FT,
cudn day kich tir phat toc duoc cap tu dattric X32 qua cau chinh luu CL2 ti 1
v6i duong kinh cua chi tiét U, = K,D; nhu vay dién ap phat toc U= KyoD.

So dd diéu khién dam bao Ucd Upn = Ky0D va diéu khlen . D = const

bJ chinh xac duy tri toc d6 cat phu thudc vao nhimg yeu t6: Dic tinh phi
tuyen ctia dattric X3, va phat tdc, dudng cong tir tré cua phat tic.

Pé thyuc hién phép nhan cac tin hiéu ti 1€ vé1 o va D, ¢co thé dung b nhan
bang dién tir thay cho may phat toc. Uu diém cua né 1a diéu chinh tron, d6 tin

2BK

(a)
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cdy cao. Nhugc diém 1a kho chinh dinh mach sao cho qué trinh qua do tdi wu
trong toan bo diéu chinh.

Mot yéu cau dic biét ddi véi may tién c& ning va mdy tién dung 1a duy tri
luong an dao khong ddi. Diéu d6 c6 thé thyc hién bang so do 2-9. Dién ap chu
dao cuia hé thdng truyén dong an dao dugce lay tir may phat téc FT1 ndi cing véi
truc dong co truyén dong chinh DC. Khi 6 U = K., =Ks.®,/ ®,= const.
Chiét ap Rp s€ dat lugng an dao.

it

ff
BBD1 @ Ry o @

Hinh 2-9 So b duy tri hrong in dao 13 hing 56

2.5 Mt s6 so' d6 diéu khién may tién dién hinh
1. So' d6 diéu khién truyén dong chinh may tién nang 14660 hinh 2-10

May tién ndng 1A660 duoc dung de gia cong chi tiét bang gang hoac thép cé
trong luong 250N, duong kinh chi tiét 16n nhat c6 thé gia cong trén may la
1,25m. Pong co truyén dong chinh cé cong suat 55kW. Tdc do truc chinh duoc
diéu chinh trong pham vi 125/1 véi cong suat khong doi, trong d6 pham vi diéu
chinh toc do dong co 1a 5/1 nho thay d6i tir thong dong co. Tde do truc chinh
g véi 3 cap ctia hop toc do c6 gia tri nhu sau:
cap 1:ntc = 1,6 + 8 vong / phut
cap 2: ntc = 8 = 40 vong/ phut
cap 3: ntc = 40 + 200 vong/ phut

Truyén dong an dao duogc thuc hi¢n tir dong co truyén dong chinh. Lugng an
dao duoc diéu chinh trong pham vi 0,064 + 26,08 mm/vg

Truyén dong chinh duogc thuc hi¢n tir hé théng F-D. Piéu chinh tdc do dong
co bang cach thay dbi dong dién kich tir ciia dong co, con stc dién dong cua
may phat gitt khong doi.

a/ Mach dong luc

Dong co D quay truyén dong chinh duoc cap dién tir may phat F. Pong co
so cAp quay mdy phat F khong thé hién trén so do. Kich tir ciia dong co P 1a
cudon CKP(2). Kich tir cia may phat 1a cuon CKF(9).Dé dong co P lam viée
dugc can DG(dl) = 1, ndi dién ap may phat véi dong co dong thoi K, (dl) = 0, dé
giai phong mach him doéng ning. Cudn kich tir CKD(2) dugc cap du dién dé
dam bao tir thong ¢, va cudn kich tir may phat CKF(9) c6 dién dé tao tur
thong ¢, lam cho may phat F tao ra dién ap Uk.

Role RC(d]) bao vé qua dong co tiép diém 1a RC(27). Khi dong dién qua
dong co 16n hon gia tri cho phép, RC(dl) = 1, — RC(9) = 0, — cat dién mach
diéu khién ( dong 27)
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Role RH(d]) va RCB(dl) co gia tri tac dong khac nhau. Gia tri tic dong cua
RCB bang gia tri dinh mirc cua dién ap may phat; con gia tri tac dong cia RH

iy i
q

0 o=l B N o g g =

=]

10
11

13

14

15

= 16
110 10
K1 LET 1RLE M T | -

e T 2RLE

— 11 18

]

2RLE
11

LE

[

{

D [ | 26

KM
+—
RNT_RC D KT T
— 1 — 1 elle——= o—a2o [ KN | 27

FH T8 4RLS K4 [_|_Iﬂ'r—| Ml | ZZ

M oc | k1 |

BE [z | 3z
33

35

==
5 ° e R ] 37
1RLE =15 |
TF EEEE 38
1KBR 2¥BR IKBR AKBR
el - el el [ 18 | 39

Hinh 2-10. So d6 truyén déng chinh may tién hé F-B (1660)

bang 10% gia tri dinh mic cia dién ap may phat.
RGI va RD1 la hai cudn dong cua rgle RG va RD. Hai cudn ap tuong tng la
RG2(9) va RD2(8). Hai cudn dong va ap nodi nguoc cuc tinh nhau. Binh thuong
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khi cudn ap c6 dién s& 1am cho tiép diém cua role twong tmg dong lai. Néu dong
dién trong dong co 16n hon gia tri cho phep thi cudn dong s€ tao ra luc day lon
hon luc hat cta cudn ap lam cho tlep diém cua né mo ra. Cu thé khi:
RG(9) = 1 — RG(8) = 1 néu IB > Icfl _)Fday RGI = Fhut RG2 — RG(8) = O,
RD(8) = 1, — RD(4) = 1, néu Ip> L — Faiyrp > Frarp2 — RD(4) =0,

b/ Mach kich twr dong co

Cudén CKD(2) 1a cudn kich tir cua dong co B duge cép tir ngudn mot chiéu
cing ngudn véi cudén CKF(9) va 1a ngudn cap cho mach khéng ché. Bién tro
PKT(2) ndi tiép véi cudn CKP dé thay d6i dong dién chay qua nd, lam thay doi
tir thong ¢, dé thay doi tbe d6 dong co trén téc do co ban. Khi RKT(2) va Rd(2)
bi nbi tat thi dong CKD bang dinh muc.

Role dong RT(2) c6 gia tri tic dong bang dong dinh mirc cia CKD.

Role dong RTT(2) 1a role bao vé thiéu tir thong ¢,. Gia trj tic dong cia nd
nho thua dong CKD nhé nhat dé tao ra toc do 16n nhit cua dong co.

c/Mach kich tir may phat

Cudén CKF(9) 1a cudn kich tir may phat duoc cap dién boi cau tiép diém
T,N(6) va N,T(10). Khi T(6) = 1, va T(10) = 1, twong tng véi chiéu quay thuan
cua dong co. Khi N(6) = 1, va N(lO) = 1, tuong ng voi chiéu quay nguoc cua
dong co. Pién tré Rf nbi tiép véi cudn CKF(9) nham giam dong qua nod, két qua
dién ap clia may phat giam nham lam giam dong trong dong co.

d/Cac diéu kién lam viéc ciia mady

1. Phai du dong kich tir cho dong co — RTT(1) =1,

2. Phai du dong boi tron — DBT(36) =1, — K4(36) =1, — K4(29) =1,

3.Céac banh rang da an khop:1KBR(39) = 1,2KBR(39) = 1,3KBR(39) =
1,4AKBR(39)=1,— 4RLD(39) =1,— 4RLD(29)=1

4.Tri 6 toe do da duogc chon — Tb(29)=1

5. Chiéu quay d3 duogc chon: chon dong co quay thuan — CTC1(37) = 1,

1RLD(37) =1, - 1IRLD(17) = 1 va 1RLD(19) = 1; chon quay nguoc —
CTC2(38)=1,2RLD(38) =1, 2RLD(18) =1 va 2RLD(20) =1,

e/ Khoi dong (khoi dong thudn)

Céc diéu kién 1am viéc da du. Chiéu quay da duogc chon.

An nut M1(22) — LDT(22) = 1, — LDT(17) = 1, + LDT(22,23) = 1, +
LPT(29)=1, - K1(29)=1,K1(30)=1,+K1(34)=1,+K1(17) =1, — T(17)
=1,—->T16)=1,+T20)=0,+T(30)=1, - bG31)=1, - bG32)=1, —
K2(32) = 1, — K2(30) = 1, ndi v&i K1(30) tao ra mach duy tri cho K1(29). Két
qua khi 4n nat M1, cac phﬁn tor sau day co dién: K1, T, PG va K2.

Trén mach dong luc, DG(dl) = 1, ndi F véi D; K2(dl) = 1, giai phong mach
ham dong nang.

K2(1) = 1, — Rd(2) bi ndi tit; PG(3) = 1, — DKT(2) bi ndi tit; — I ckp=
dm — ¢, = dm.

K2(8)=1,+T(6) = 1,+ T(10) = 1, > RG2(9) = I, > RG(8) = 1, — R¢ bi
ndi tit nén ICKF dm — Ug nhanh chong tang dén gia tri dinh mtrc.

Pong co khoi dong cudng birc 1am cho toc do ting nhanh nhung dong dién
6 thé vuot qua gia tri cho phép.
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Néu Ip > Ly — Farai -> Firg: = RG(8)= 0, REFCKF — Iegr | — Up| —
Ipl

Néu Ip van con 16n hon gia tri cho phép thi qué trinh trén duoc 13p lai nghia
1a dong dién trong dong co khong thé vuot qua gia tri cho phép va dugc goi 1a
han ché dong theo nguyen tic rung.

Mic dau c6 su thay ddi dong dién trong dong co nhung tdc d6 dong co van
ctr tang do quan tinh. Khi téc d6 tang thi dong dién trong dong co giam dan; dén
lac Ip < 1.4 thi qué trinh rung chim dut.

Khi dién ap may phat dat gia tri dinh muc (611 dinh) thi role RCB(dl) =1, —
RCB(34)=1, - K3(34)=1, - K3(20) =1, + K3(3) = 0, BPKT + CKD — Ickp
| = ¢, | = @, 1. Dich BPKT qua phai, dong co ting tdc; dich DKT qua trai,
dong co giam tdc.

Khéi dong nguoc bang cach an M2 — (nguwoi doc tir nghién ciwu).

f/ Haim may khi dong co dang quay thudn

Cac ph?m to K1, T, PG, K2, K3, RCB, RH c6 di¢n khi dong co dang quay
thuan. Mudn dimg, 4n nat dimg D(27) — K1(29) = 0, K1(34) = 0, nhung K3(34)
=1, do RT(35) = 1, va K1(17) = 0, nhung T(17) = 1, do K3(20) = 1; KI1(8) = I,
— RD2 =1, — RD(4) =1,+K1(4) =1, nén DKT(2) bi ndi tit — ICKD ting vé
gia tr1 dinh mirc — dong co ham tai s1nh giam tc vé gia tri co ban. Trong qua
trinh ham nay, néu Ip< Lp thi role RD thuc hién viéc han ché dong theo nguyén
tic rung twong ty nhu RG.

Khi dong dién trong cudn kich tir Icxp = dm thi role RT(2) = 1, — RT(35) =
0, — K3(34) = 0, — K3(20) = 0, —» T(17) = 0, — T(6) = 0, + T(10) = 0, —
Iekr= 0, — Uy giam vé Uy, — dong co ham ti sinh giam tdc.

Khi Ur < Uy, — RH(dl) =0, —» RH(29) =0, + T(30) = 0, - BG(31) =0, —
bG(32) = 0, + RH(33) = 0, —» K2(32) = 0. Trén mach dong luc BG(dl) = 0,
K2(dl) = 1, — dong co ham tai sinh giam tdc vé khong.

Ham may khi dong co dang quay nguoc - (nguoi doc tw nghién curu).

g/ Thu may

Céac diéu kién lam viée da da, chiéu quay da dugc chon; gia str chon chiéu
quay thuén.

An TT(18) hoac TN(19) — T(17) =1, — T(30) = 1, PG(31) = 1, — DG(32)
=1, > K2(32)=1.Két qua taco T, PG, K2 c6 dién.

Viéc khoi dong dién ra tuong tu nhu di mo ta nhu khi 4n nat M1 nhung
khong co6 duy tri (do khong ¢6 K1). Dong Ickp= dm — RT(2) = 1, — RT(35) =
1 nén K3 khong thé c6 dién — DKT ludn ludn bi ndi tit — dong co chi tang tdc
dén téc d6 co ban.

Khi tha nat 4n, dong co thuc hién viéc ham tai sinh do gidm dién 4p may phat
va ham dong nang.

Thur nguoc - (nguoi doc tw nghién ciru).

h/ Diéu khién toc dg tir xa

St dung dong co xec vo (servomotor) D1(12) dé quay bién trd DPKT(2).

Mubn ting toc,4n M1(22) hoidc M2(25) — LDT(22)=1,hoic LDN(25) = 1,—
LDPT(22,23) =1, hoac LBN(23,24) =1, —» KT(26) =1, KT(11) =1 va KT(13) =
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1, - b1(12) = 1, — quay DKT vé phia phai dé tang toc dong co va 1KX(26) la
cong tic gidi han hanh trinh cia DKT 6 bén phai.

Mudn giam tbc, 4n M3(27) — KN(27) = 1, — KN(11) = 1, + KN(13) = 1,
DP1(12) = 1, quay DKT(2) vé phia trai 1am giam tdc dong co va 2KX(27) la cong
tic gioi han hanh trinh cua PKT ¢ bén trai.

j/ Mach tin hiéu

- bén DHI(14) sang bao hiéu du dau bdi tron.

- bén PH2(15) sang bao hiéu thiéu dau boi tron

- Coi C(16) kéu béo higu thiéu dau boi tron khi dang 1am vige.

2.S0' d6 diéu khién truyén dong chinh may tién ding 1540 hinh 2-11

bPong co D1 1a dong co truyen dong chinh c6 cong suat 70kW; dién 4p phan
g 440V. Pham vi diéu chinh toc d6 bang diéu chinh dién ap phan ung 1a D, =
6,7/1 va diéu chinh tir thong 1a D g=3/1.

a/ Mach dong lyc:

Pong co D quay truyén dong chinh dugc cap dién tir bo bién d6i BBDI.
BBD1 gdm bo chinh luu ciu 3 pha dung Thyristor, khong c6 may bién ap nén
phai st dung cudn khang Lk dé chdng toc do ting dong andt va hé thong phat
xung diéu khién cho Thyristor. Dién ap Ug dugc dat vao khau so sanh cua h¢
thong phat xung diéu khién. Khi Ugx_thay doi s& lam cho goc m¢ a thay do6i dé
thay d6i dién ap ra cia bo BBP1 nham thay d6i toc do dong co dudi toe do co
ban.

bi¢n &p Udk la dau ra ctua bd khuéch dai mét chiéu KP; dau vao cia KP
gdm c6 hai kénh:

- Kénh 1: d3t vao chan 21-23 cta KD 14 hiéu sb cua 2 gia tr1 dién ap: dién ap
chu dao Uy lay trén dién trd Ro (5-9) va dién ap phan hdi am toc do ldy trén
may phat tbc FT( 45- 49). Do d6 Uy = k(Ueq — Upr) vOi k 13 hé s6 khuéch dai
ctia bo khuéch dai KD

-Kénh 2: la khau han ché dong dién trong dong co gém 3 bién ap BA3, BA4,
BA5 ¢6 cudn so cap ndi song song voi cudn khang Lk; cudn thir cap nbi voi
chinh luu CL3 co6 dién ap dau ra dat 1én dién tré rl, ndi véi diot PO1 va
transistor Tr. Khi dong dién trong dong co D 16n hon gié tri cho phép thi dién ap
roi trén Lk 16n — dién ap trén CL1 ciing nhu trén rl di 16n dé cho POI thong
lam cho transistor Tr md. Két qua la dién 4p ra cua bd khuéch dai mot chiéu
giam nham lam giam dién 4p ra cia BBD1 dé giam dong trong dong co khong
vuot qué gia tri cho phép.

b/ Mach kich tur

CKD la cudn kich tir cua dong co b duoc cap tir bo bién doi BBD2. BBD2
gom b chinh luu 3 pha hinh tia n6i song song nguoc va hai h¢ théng phat xung
diéu khién cho hai nhoém Thyristor ndi anot chung va catot chung diéu khién
theo phuong phap doc 1ap.
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Hinh 2-11. So' d6 truyen dong chinh may tién hé T-B (1540)

Khi R1 = 1, nhom chinh luu phia trén ( nhém catot chung) 1am viéc, cuén
CKD c6 dong tao ra tir thong ® tmg v6i chiéu quay thuan cua dong co. Khi R2
= 1, nhém chinh luu phia dudi (nhém anot chung) lam vi¢c, cuon CKD c6 dong
tao ra tir thong @ Ung véi chiéu quay nguogc cua dong co.

Role RTT la role bao vé thiéu tir thong ®. Khi du dong qua nd, RTT = 1.
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¢/ Phéi hop diéu khién giita dién dp phan g va tir théng cia dong co

Pién 4p phan ung cia dong co 13 440V. Khi Uggp < 420V thi dién ap do
khau do luong DH dit 1én dién trd r, chua du dé PO2 thong; hé théng phat xung
md cac Thyristor phai mé v6i goc md o nho nhéat dé dién ap ra cia BBD2 1a 16n
nhat tuong Gmg véi dong kich tir ctia dong co 1a 16n nhat. Khi Uggp > 420V,
dién ap trén r2 du dé cho PO2 thong, hé théng phat xung ciia BBD2 thay ddi
dugc gbc mé a (tuy gia tri dat) lam thay doi dién ap ra cia BBD2 1am thay doi
dong kich tir cia dong co lam tang tdc d6 dong co trén tdc d6 co ban.

d/ Diéu kién lam viéc ciia mdy

-An M1 — K1(1) = I, — dong dién cho cac truyén dong phy; K1(3) =1, va
K1(12) = 1, — cap di¢n cho cac dong tir (12) +( 24). Néu du dién ap lu’m —
RA(21) = 1, — RA(2) =1, duy tri cho cudn K1;

- Pu dau bdi tron va ap luc dau: RAK(23) =1, RAL =1, » RBT(23) =1, —
RBT(13) =1,

- Céc banh rang da duogc an khép: BK1(13) =1, BK2(13) =1,

- Xa ngang da duogc kep chat : BK3(13) =1,

- Truyén dong nang ha xa théi lam viéc: BK4 =1,

e/ Khoi dong

An M2(3) — K2(3) = 1, — K2(4) = 1, va K2(dl) = 1, lam cho BBDI va
BBD?2 c6 dién chuan bi cho mach dong luc lam vigc.

Mudn khoi dong thuén, 4n MT(13) — R5(13) — R5(14) =1, + R5(18) =1, +
R5(5) =1, - R1(5) =1, va R5(9) = 1, — R3(9) = 1. Do R1 c¢6 dién nén hé
thong phat xung ciia BBD2 lam viéc — dong CKD ting lén gia tri dinh muc.
Khi dong CKP dat dén gia tri chinh dinh (nho thua dong dinh mirc) thi role bao
vé thiéu tir thong RTT tac dong — RTT(17) = 1, — R12(17) = 1, [R1(17) da
dong)] va RTT(18) = 1, — R8(18) = 1 — R8(15) taomach duy tri cho R5 (gém
R8(15) + R7(15) + R5(14).

Két qua khi an MT ta cé duwoc R5, R1, R3, R8 va R12 co dién.

R8(15-13) = 1, + R8(1-3) = 1, — Rw(5-9) duoc dit dién ap U do ngudn CL2
cap; R12(19-21) = 1, + R3(41- 45) = 1, + R3(45- 49) = 1, s& ndi Uy v6i Upr qua
cac diém (tr duong ngué)n sang am nguén) sau: 15, 13, 17, 19, 21, 23, 35, 41,
45,49,47,7,5,3, 1. Vot gia tri Uy - Ugr nay dat vao bo khuéch dai mét chiéu
Kb lam cho Ug # 0, — Uggp; # 0 — dong co khoi dong.

Trong qua trinh khai dong, néu dong dién trong dong co 16n hon gia tri cho
phép thi khau han ché dong tham gia vao lam viéc. Khi thay do6i bién tro Ro(5-
9), — Ug thay d6i lam thay d6i goc mé o 1am thay doi tbe d6 dong co dudi toc
d6 co ban. Khi Uggp > 420V thi PO2 thong, cho phép hé théng phat xung cia
BBD?2 thay d6i goc md dé thay doi dong trong cuén CKP lam thay doi toc do
trén tdc d6 co ban.

Luu ¥ 13 thé tai diém 45 duong hon so véi diém 49 va diém 17 duong hon so
v6i diém 35. Do d6 diot PO, (33-35) thong — Ry = 0.

Khéi dong nguoc, an MN(15) - tir nghién ciru

f/ Haim may

Gia st dong co dang quay thuin nhu trinh bay & muc e/. Cac phan tir dang co
dlén la R5, Rl, R3, Rg, R12-
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An nuat dimg D3(13) — R5(13) = 0, — R5(5) = 0,— RI1(5) =0, + R5(9)=1,
nhung R3(9)=1, + R5(18) =0, — R8(18) =0,— R8(1-3) =0, + R&(15-13) =0,—
U, dat 1én trén Rw(5-9) béng 0—Ug = Upr nghia 1a ti 1€ véi tbe do cua dong
co.

Luc nay, thé tai diém 35 16n hon thé tai diém 17 (do Uy =0) nén diot DO3
khoa, RTr1(33-35) =1, — RTr1(15) =1, — R11(15) =1, —» R11(17-23) =1, +
R11(19-35)=1,+R11(17-19) =0, + R11(23-35) = 0, — cuc tinh duong cua FT
duoc dit vao diém 21 cho phu hop véi cuc tinh dau vao cua bo KD.

R11(5)=0,+R11(7) =1, — R2(8) = 1. Trén bo BBD2, nhém chinh luu phai
trén dung lam vi€c, nhém chinh luu phia dudi lam viéc. Tbc 36 dong co giam
tbc dé dao chiéu quay. Trong giai doan giam tc ndy, dién ap Uy, do ti 18 véi tde
d6 nén ciing giam theo 1am cho dién ap ra cua bo BBP1 cang giam nén téc do
giam cang nhanh.

Qua trinh giam tc 1am cho thé tai diém 35 cang giam; dén luc thé tai diém
35 gan bang thé tai diém 33 thi RTr1(33-35) théi tac dong — Ryy(15) =0, —
R.1(19-35) =0, + Ry;(17 -23) = 0, cét dién ap dit vao bo KD(21-23) — Ugk =0
— Ugppi = 0 — dong co dung quay.

Néu 4n mét trong cac nut D3 ~ D6 — RA(21) =0, —» RA(2) =0, — K,(1) =
0; diéu nay cling nhu 4n vao D1(1). Khi K;(12) = 0, — Rs(13) = 0, va Rg(18) =
0, — qué trinh hdm x4y ra trong tu nhu 4n D3.

Néu 4n vao D,(3) — Ky(3) = 0, Ky(dl) = 0, — cac bd bién d6i BBD, va
BBD, mit dién, dong co dimg tu do.

Ham khi dong co dang quay nguoc- tw nghién ciru

g/Thur may

Quay bo khéng ché KC(17) vé vi tri HC — Rg(17) = 1, — Ry«(15) =0, —
mét duy tri cho Rs— ché do thir may.

h/Tién cat hay tién mat dau

Khi tién cit, luc dao cit di dan vao tdm chi tiét thi toc do quay cua chi tiét
can phai tang twong timg dé dam bao cho luong cét 1a khong d6i nham giir viing
nang suit ciia may.

Luc tién cit, chon ché do tién cét trén mat may dé cho BKs(20) =1, —
Ro(20) = 1. Ché d¢ tién cit twong tu nhu ché do tién thudng, chi thém co Ry tac
dong, nghia la khi ta chon ché d6 tién cét quay thuan chéng han thi cac phﬁn tur
c6 dién 1a Rs, Ry, Rs, Rg, Rys, Ro. Luc nay dién ap U dat 1én bién trg Rv do
Ro(3-5) =0, + Rg(9-110 = 0, Ry(13-25) = 1, Ry(17-29) = 1; dién &p Ugr dit 1én
bién trd Rp do Ro(35- 41) = 0, Ro(37-35) = 1, Ry(39- 41) = 1, Ry(47-51) =1, —
dién ap dat vao bo khuéch dai KB luc nay 1a:

, , Uy - Un |

Chéan bién tr¢ RD noi véi chuyén dong an dao theo chiéu hudng tdm. Khi
dao di vao tdm chi tiét thi chan bién tro RD dich chuyén theo hudng giam nho
Urp lam cho dién ap dat vao KD tang nén toc do dong co s€ tang tuong ung.

Dao cang di sdu vao tdm chi tiét thi thé tai diém 43 cang giam dén mirc
chénh léch thé tai diém 31 v&i 43 da 1on dé cho Ry, tac dong—Rr(13)=1,—
Rio(13) = 1, = Ry9(29-31) = 0, Ryo(37- 43) = 0,R;¢(27-29)=1,R¢(37-39) = 1,
dién ap dit vao bo khuéch dai dam bao téc do dong co cb gia tri khong d01

40



khong phu thudc vao su dich chuyén ctia chan bién trd RD trong sudt thoi gian
gia cong con lai.

j/ Mach tin hiéu:

- Pén DH,(20) sang — BBD, va BBD, dang c6 dién, sin sang lam viéc.

- bén PH,(21) sang — da dau bdi tron

- bén BDH;(22) sang — céc banh rang da an khép

- Coi C(24) kéu 1én — thiéu dau boi tron khi dang 1am viéc.
3.So d0 diéu khién truyén dong in dao may tién dirng 1540 Hinh 2-13
0] truyén dong may tién cd ndng va may ti¢n ding, thuong dung hé thong truyén
dong riéng cho ban dao. Vi hé théng nay c6 cong suat khong 16n va pham vi
diéu chinh téc d6 rong nén thuong sir dung hé thong KPMP-D va ngay nay la
hé théng T-D

Hé thong truyén dong in dao dam bao diéu chinh téc d6 an dao lam viéc
trong pham vi 0,059 + 470 m/ph. Hé théng truyén dong an dao 1a hé théng T-D
khéng dao chiéu thuc hién trong hé thong kin c6 phan hdi am tdc do nhd may
phat téc FT2. Pham vi diéu chinh dong co 1a 200/1 bang cach thay d6i dién ap
phan ing, dam bao M= const.

Phan ung dong co D1 dugc cung cap tir bd bién ddi dung Thyristor khong
dao chiéu dugc cung cap tir bién ap BA,. Cudn kich tir ciia may phat tbe FT,
dugc cung cap tir bd chinh luu BBD. Dién ap diéu khién dit vao bod bién dbi 1a
hiéu ctia dién ap chi dao va dién 4p phan hoi téc do:

Ugk=Ucd = Upr =V —7y0

Trong do

Ucq : dién &p chu dao 1€iy trén bién trd RD,; hodc RD,

Upr: dién a ap may phat toc FT, nbi ctng véi dong co truyén dong an dao b,

O ché do gia cong tién cat, role R, (khong vé trong so o) khong co dién,
tiép diém thuong kin ctua né dong nén dién ap chu dao 13y trén bién tré RD,.

O ché @6 mai mat dau, role Ry, 6 dién, dién ap chu dao dugc liy trén bién
tro RD; ti 1€ voi dién ap may phat tbc FT, va do mdy phat téc ndi cung voi tryc
dong co truyén dong chinh nén téc do dong co an dao sg ti 1¢ voi tbc do dong co
truyén dong chinh. Nhu vay tdc do di chuyén ban dao sé& thay ddi nhip nhang véi
tbc dd quay chi tiét dé gir luong an doa s 1 hang s trong qua trinh gia cong.

Lua chon ché d6 di chuyén cua u dao hay ban dao dugc thuc hién b.':fmg cac
cong tac chuyén d6i CD, + CD,, cac role tuong tmg Ry + Ry s& c6 dién va dong
nguon cho cac nam cham dién cua cac khop ly hop dién tir NC,+ NC,

- Di chuyén 1én cta u dao: dong CBy, role Ry c6 dién, NC, c6 dién

- Di chuyén xuéng cua y dao: dong CD,; role Rs c6 dién, NC, co6 di¢n

- Di chuyén td1 tdm cua ban dao: dong CD;. role Ry c6 dién, NC; c6 dién

- Di chuyén xa tam cua ban dao: dong CD4, role R; c6 dién, NC, c6 dién.

Thue hién hdm cac u dao va ban dao bang cac khép ly hop dién tir NCs va
NCs. Khi hai khdp NCs va NCq ¢6 dién do cac role tuong ung Ry dén R, mat
dién, u dao va ban dao dugc ham dung. Khi can dung u dao va ban dao ma
khéng can hdm cudng burc thi dit KC, ¢ vi tri 1(bén trai). Luc nay cac khop dién
tir NCs va NCy khong c6 dién.
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Hinh 2-12. So d6 diéu khién truyén ddng 3n dao may tién hé T-B (1540)

So d6 dam bao sy 1am viéc cua truyén dong dn dao ¢ ba ché do: an dao 1am
viéc, di chuyen nhanh va cham bang st dung bd khéng ché KC;. O ché d6 an
dao lam viéc, dat bo khong ché KC; 6 vi tri 0; an nut M, role R, c6 dién (neu
truyén dong chinh lam vi€c thi t1ep diém RLD kin), dién ap chu dao dugce lay
trén bién trd RD 1 dat vao bo bién doi qua tiép diém R ;.

Dimng may bang céch 4 an nat D. Mudn di chuyén nhanh y dao hogc ban dao,
dit KC1 & vi tri 2 bén trai, 4n nat M, role R, ¢o dién, va tlep do dong cong tic to
K, dong co D, c6 dién khong duy tri, ban dao s€ di chuyen nhanh. Dé di chuyén
cham ban dao hoac u dao, dat KC,; ¢ vi tri 1 bén trai, an nat M, role R; c6 dién,
dién ap chu dao duoc lay trén RD, qua tiép diém R; sé& co tri s6 bé tuong tng
voi toe d6 nho.

So dd ¢ cac bao vé sau: Bao vé dong dién cuc dai va ngén mach nho
aptomat AT, AT, va bdo v€ gidi han chuyén dong cua u va ban dao béng cac
cong tdc hanh trinh cudi BK,+ BKs

So dd an dao chi lam viéc khi:

- Truyén dong chinh da 1am viéc: tiép diém LD kin.

- bong co bom dau da 1am viéce: tiép diém KT, kin

- Xa may da duoc kep chat: tiép diém RX kin

- U dao di dugc di chuyén khi u da duoc néi: tiép diém RD, kin

- Ban dao chi di chuyén khi ban dao da duoc néi: tiép diém RD, kin

Cac dén tin hiéu D;+ D, bao hiéu ché d6 di chuyén cua u dao va ban dao
tuong trng.

42



II-TRANG BI PIEN MAY BAO GIUONG
I1.1 Piic diém cong nghé
May bao giuvong 1a mdy c6 thé gia cong cac chi tiét 16n. Tuy thude vao
chiéu dai ciia ban may va luc kéo ¢ thé phan may bao givong thanh 3 loai:
May ¢& nho: chiéu dai ban Lp< 3m, luc kéo Fk =30 + 50 kN
May c& trung binh: Lh=4 + 5m, Fx = 50 + 70kN
May cd nang: Lp> Sm, Fx > 70kN

ITinh 3.1 ITinh ding bén ngoai may bao givdng

Chi tiét gia cong 1 duoc kep chit trén ban may 2 chuyén dong tinh tién
qua lai. Dao cat 3 duoc kep chat trén ban dao dig 4. Ban dao 4 dugc dat trén xa
ngang 5 ¢6 dinh khi gia cong. Trong qua trinh lam viéc, ban may di chuyén qua
lai theo céc theo cac chu ky lap di lap lai, mdi chu ky gdm hai hanh trinh thuan
va nguoc. O hanh trinh thuan, thuc hién gia cong chi tiét, nén goi 1a hanh trinh
cat got. O hanh trinh nguoc, ban may chay vé vi tri ban dau, khong cit got,
nén goi 1a hanh trinh khong tai. Cir sau khi két thac hanh trinh nguoc thi ban dao
lai di chuyen theo chiéu ngang mot khoang goi la lugng an dao s. Chuyen dong
tinh tién qua lai cua ban may goi 1a chuyen dong chinh. Dich chuyén cua ban
dao sau mdi mot hanh trinh kép 1 chuyén dong an dao. Chuyén dong phu la di
chuyén nhanh cta xa, ban dao, nang dau dao trong hanh trinh khong tai.

Gia str ban dang ¢ dau hanh trinh thuan va duogc tang tbe dén toc do Vo=
5 + 15m/ph trong khoang thoi gian t;. Sau khi chay 6 6n dinh VoI toc do V, trong
khoang thoi gian t,, thi dao cat vao chi tlet (dao cat vao chi tiét [y toc do thap dé
tranh st dao hodc chi tlet) Ban may tiép tuc chay o on dinh voi téc dd Vo cho dén
hét thoi gian t; thi tang toc dén téc do Vi, (toc do cit got). Trong thoi gian ty,
ban may chuyen dong vai toc d6 Vi, va thuc hién gia cong chi tiét. Gan hét
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Hinh 3-2. Dé thi tdc 36 trong mét chu ki
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trinh thuan, ban may so bo giam tdc dén tdc do V,, dao duoc dua ra khoi chi tiét
gia cong. Sau d6 ban may dao chiéu quay sang hanh trinh nguoc dén toc d6 Ve,
thuc hi¢n hanh trinh khong tai , dua ban vé vi tri ban dau. Gan hét hanh trinh
ngugc, ban may gidm so bo tdc d6 dén V,, dao chiéu sang hanh trinh thuan, thuc
hién mét chu ky khac. Ban dao dugc di chuyén bat dau thoi diém ban may dao
chiéu tir hanh trinh nguoc sang hanh trinh thuan va két thic di chuyén trude khi
dao cit vao chi tiét.

Téc d6 hanh trinh thuan dugc xac dinh twong Gng boi ché do cat; thuong vy,
= 5+ 120m/ph; téc d6 gia cong 16n nhat co thé dat vy = 75 + 120m/ph. Dé ting
nang suat may, téc do hanh trinh nguoc thudng chon 16n hon téc d6 hanh trinh
thuan: v,, = k. vy, (thuong k=2 =+ 3)

Ning suét ctia may phu thudc vao sd hanh trinh kép trong mot don vi thoi
gian

n= : = : 3-1)
T;k tth + tng

TCk - thoi gian cua mot chu ky lam viéc ctia ban may [s]
t - thoi gian ban may chuyén dong ¢ hanh trinh thuan [s]
t - thoi gian ban may chuyén dong & hanh trinh nguoc [s]

ng , 4 e
(14 sur gia toc ciia ban may lac tang va giam toc do 1a khong doi thi:

L, +L
tth — ﬁ"‘ g.th h.th (3_2)
Vin Vi 12
L L +L
tng __ng + g.ng h.ng (3_3)
Vs v, /2

Trong do:
- Lin, Lyg - chiéu dai hanh trinh cta ban may ung voi tdc do on dinh vy,
Vne 0 hanh trinh thuan, ngugc.
- Lo n, Linsn - chiéu dai hanh trinh ban trong qua trinh ting tdc (gia toc) va
qua trinh giam téc (him) & qua trinh thudn.
- Lgng, Linng - chiéu dai hanh trinh ban trong qué trinh ting toc (gia toc) va
qué trinh gidm toc (ham) ¢ qué trinh ham
- Vih, Vg - tdc d6 hanh trinh thuén, ngugc cua ban may
Thay ty, va t,e tir (3-3) va (3-2) vao (3-1) ta nhan dugc:

1 1
"1 I YA
—t "t T,
Vlh Vng vng
Trong do:

L=L#n +Lew + Lntw=Lug ¥ Longt Ling- chiéu dai hanh trinh may
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k = Vi / V- ti 56 giita tbc d hanh trinh thuan va nguoc
t4c thoi gian dao chiéu ciia ban may.

Tir (3-4) ta thay rang khi dd chon tbc do cit vy, thi ning suit cia may phu
thudc vao hé sd k va thoi gian dao chiéu ty . Khi ting k thi ning suit ctia may
tang, nhung khi k >3 thi ning suit ctia may ting khong dang ké vi luc d6 thoi
gian dao chiéu ty, lai tang. Néu chiéu dai ban L > 3m thi ty, it anh hudng dén
ning sudt ma chi yéu 1a k. Khi L, bé, nhét 13 khi toc do thuan 16n vy = (75 +
120)m/ph thi te. anh hudng nhiéu dén nang suat. Vi vay mot trong cac dicu kién
can cha y khi thiét ké truyén dong chinh ctia may bao giuong 1a phan dau giam
thoi gian qua trinh qua do.

Mot trong cac bién phap dé dat muc dich d6 1a xac dinh ty so truyén tbi wu
clia co ciu truyén dong tr dong co dén truc lam viée, dam bao may khéi dong
vé6i gia toc cao nhat.

Xuat phat tir phuong trinh chuyén dong trén truc 1am viéc:

Mi—M_ =(J, i +J )9 (3_5)

dt
Trong d6:M — momen dong co luc khoi dong Nm;
M_,- momen can trén truc lam viéc, Nm;
Jp- momen quén tinh cua dong co, kGm;
Jin- momen quén tinh ctia may, kGm;
o, - tdc do gbc cua tryc lam vi¢e, rad/s;
i - ti s6 truyén cta bo truyén.
Ta co gia tdc cua truc lam viée:
dw, Mi-M,
dt  J,i’+J,

Lay dao ham cua gia téc, cho bang khong ta tim dugc ty s truyén tdi vu:

2
= ey (Mj +In_g)
M m Jp

(3-6)

Vi gia thiét M, M 1a khong doi. o M
C
NéucoiM =0thitaco:
C f /
i — Jm 10
tu J (3'8) dog |L—
D
‘A . X X £ \ ]
Viéc lua chon ti s truyén to1 vu la
khé quan trong . Thoi gian qua trinh qua 1 P e
do phu thuéc vao momen quén tinh cuia — n
nAqay’.'M(?r‘Anen‘qua}n tll’{h cua may tang i o —————~— Con)
1€ vé&i chiéu dai ban may. Hinh 3-3. bidu dd quan hé
Trong d6:-J,:momen quan tinh cua ban gifta momen quan tinh va

chidu dai cua may

- ] momen quan tinh cta chi tiét
- J; : momen quan tin cta bo truyén luc
J=Jp +J +J; (3-9)
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Tuy nhién thoi gian qua trinh quéa do
khong thé giam nho qua duoc va bi han
ché boi:
- lyc dong phat sinh trong hé thong
- Thoi gian qua trinh qua d6 phai du 16n dé di chuyén dau dao.
3-2 Phu tai va phwong phap x4c dinh cong suit dong co truyén dong chinh
1. Phy tdi cia truyén dong chinh
Phu tai cua truyén dong chinh duoc xac dinh boi luc kéo téng. No la téng cua
hai thanh phan luc cat va lyc ma sat:
Fi=Fz+ Fp (3-10)

Trong d6: Fy - luc cat [N]
Fums- thanh phan luc ma sat, [N]

a/ O ché dg lam viéc: (hanh trinh thuan) luc ma sat dugc xac dinh :

Fus =u [Fy+ g(m,+ my, )] (3'1 1)

Trong d6: p = 0,05 + 0,08 - hé s6 ma sat & go truot
F,= 0,4 F;— thanh phan thang dtng cua luc cat, [N]
Mct, my, - khéi lugng cua chi tlet cua ban, [kg]

b/ O ché dp khéng tai: do thanh phan lyc cat bang khong nén lyc ma sat:
) Fms = ug(mct+ my ) (3'12)

Va luc kéo tong:

Fk= Fms = “g(mct+ mb) T FH. (3' 13:]
Qua trinh bao chi ti€t & may bao giuong dugc
tién hanh v&i cong suit gan nhu khong doi
tie 13 luc cét 1on s& twong tng voi toc do cat
nho va luc cit nho s& twong ung véi téc do
cit 16n. Tuy nhién & nhimg may bao givong
¢ ning thi dd thi phu tai c6 hai ving nhu d6
thi hinh 3-4, ¢ d6 trong vung 0<v < vy, luc o o thi phus tai ciia uu";,é_ﬂ
kéo la hang so trong VUNE Vgh < V < Vi, déng chinh may bao givtmg
cong suit kéo PK gan nhu khong doi

2. Phwong phdp chon cong suit dong co truyén dpng chinh mdy bao
giwong

Pic diém cua truyén dong chinh may bao giudng 1a dao chiéu véi tan sb 16n,
momen khdi dong, him 16n. Qua trinh qua do chiém ti 1¢ dang ké trong chu ky
lam viéc. Chiéu dai hanh trinh ban cang giam, anh hudng cta qua trinh qua do
cang tang. Vi vy khi chon cong suét truyén dong chinh may bao giuong can xét
ca phu tai tinh lan phu tai dong. Trinh tu tién hanh:

a/ So lieu ban ddu Céc ché do cit got dién hinh trén may: tng voi mdi ché
d6, co cho tdc do cit (toc do thuan) Vi, luc cét FZ Chu v luc cat - thuong c6 gia
tri cyc dai trong pham vi tbc do cit Vi = 6 =+ = 20m/ph. Khi toc do 16n hon
20m/ph luc cit giam di, trong pham vi nay cong suét cit co trj s6 gan khong ddi
(h3-4) tbc @6 hanh trinh nguoc Vng thuong duge chon V.= (1+ 3) Vin[m/ph]

- Trong lu’ong ban may va chi tiét gia cong Gy + G [N]
- Ban kinh qui ddi luc cat vé truc dong co dién p= v/o [m]
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- Hiéu suét dinh mirc cia co cau n
- Hé s6 ma sat giira ban va go truot p
- Chiéu dai hanh trinh ban Ly [m]
- Momen quan tinh cua cac bo phan chuyén dong
- Hé thong truyén dong dién va phuong phap diéu chinh toc do
b/Chon so bg dong cor: Ung voi mdi ché do cit got, xac dinh luc keo tong
trén truc vit cua bd truyen, cong suét dau truc dong co va cong suét tinh toan.
Luc kéo tong duogc xac dinh theo cong thirc:
Fx=Fz+ G+ Gt Fy).p (3-14)
Cong suat dau tryuc dong co khi cat chinh 1 cong suat dong co trong hanh
trinh thuan:

B, =15 _ryya-1s)
60.1000.n
Néu hé théng truyén dong dién 1a bd bién ddi - dong co dién mot chiéu BBD
—b va diéu chinh tdc do dong co trong ca dai toc do bang diéu chinh dién ap
phan tmg thi dong co phai chon theo cong thire tinh toan Ptt:

P, =B, ~ [kW](3-16)
Vin

Co6 nhu vay, dong co mai co thé dam bao duge dong di¢n cuc dai trong hanh
trinh thuén voi dién ap phan tng khong 16n, dong thoi tbe do cao trong hanh
trinh ngugc (khi dién ap 16n). Trong trudng hop diéu chinh téc do theo hai ving
nhu theo d6 thi phu tai h.3-4 tirc 1a trong VUNg Vinin < V < Vg, gil lurc keo khong
d6i bang phuong phap diéu chinh dién 4p phan g, con trong vung v, < v < Vpg
gitr cong suat khong d6i bang phuong phap thay d6i tir thong dong co, thi dong
co chi can chon theo cong suat & hanh trinh thuan Py, tinh theo (3-15) 1a du vi
trong pham VI Vip <V < Vpg diéu chinh tur thong nén Pp= const

Cac s0 li¢u tinh toan dugc ghi vao bang 3-1

Can chon dong co co cong suét dinh mirc 16n hon hodc béng cong suat
tinh toan 16n nhat trong bang 3-1 P4y, > Py.

¢/ Xay dung do thi phu tdi toan phan va kiém nghiém déng co da chon. D&
kiém nghiém dong co di chon theo diéu kién phat nong ta phai xay dung do thi
phu tai toan phan i = f(t); trong d6 co xét tdi ca ché do 1am viée xac lap va qua
trinh qué do.

Bang 3-1 56 liéu ghi dé chon céng sudt déng co may bao giweng

. Téc dé (m/ph) Luc cit Lue doe TI".EI'J.-Ig Lurc kéo C;' suat .C St
Ché da FN) truc chi tigt F, (M) dautrge | tnh toan
cat Vi Vs ) F.) Gy(N) - PokW) | Py W)
1 Vi Vgl Fa Fy Gan Fur Pin1 Pni

2 Vi Vi Fa Fy G Fo P P
3 Vins Vs Fa Fy Gen Fiz Pa P

Phuong phap nhu sau: c6 thé chia d6 thi téc do cia dong co trong mot hanh
trinh kép (h.3-5) thanh 14 khoang tir t, = t|4. Trong do:
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t;- ban may tang toc tdi v, khong cat got kim loai tuong img véi dong co
lam viéc khong tai

ty; - dong co lam viéc voi toc d 6n dinh, khong tai.

ty, - bat dau gia cong chi tiét, dong co lam viéc véi toc d§ on dinh, co tai.

t3 - dong co tang toc do dén o ung voi toc do A cua ban may, c6 tai.

t4 - giai doan cat got, dong co lam vi¢c vai toc do 6n dinh o,

ts - dong co giam toc dén o, co tai

te; - dong co lam viéc 6n dinh véi toc do ®, cO tai.

ts2 - dao ra khoi chi tiét, dong co lam viéc khong tai véi toc do .

ts, tg - dOong co ddo chiéu tir thuan sang nguoc

to-dong co 1lam viéc khong tai véi te do khong tai w,, tmg vo1 vy, cta ban
may.

t)o - ddng co giam tdc & chidu nguoc

t;; - dong co lam viéc on dinh véi téc do o,

t;, - dong co dao chiéu tir nguoc sang thuan, ban may bat dau thuc hién mét
hanh trinh kép méi.

Nhu vay trong mot hanh trinh kép c6 cac khoang thoi gian dong co lam viéc
on dinh khong tai 1a tyy, t¢ , to , t;; va cO tai tyy, t4, ts; . Cac khodng thoi gian dong
co lam viéc & qua trinh qua do ti, t3, ts, tg, t1o, t;2. Ta phai xdc dinh dugc dong
dién trong dong co trong tat ca cac khoang thoi gian do.

+ Xac dinh dong dién trong ché d6 lam viéc 6n dinh

Pé xac dinh dong dién dong co trong cac khoang thoi gian 1am viée on dinh,
ta xac dinh cong suét trén truc dong co, sau d6 xac dinh momen dién tur cua
dong co trong cac khoang thoi gian d6 theo gian d6 sau: P(t) — M(t) — I(t) voi
P(t), M(t), I(t) 1a cong suat, momen, dong dién trong cac khoang thoi gian 1am
viéc 6n dinh thir i.

Cong suat dau truc dong co khi khong tai & hanh trinh thuén:

Pon= APosn + AP, (3-17)

Trong d6:APyq, - ton hao khong tai trong hanh trinh thuan;

AP, - t6n hao do ma sat trén go trugt cia ban may.
APyn = a.Pgpi = 0.6Py, (1-77) (3-13)
— (Gct+Gb )'Vth H (3 -1 9)
g 60.1000
Trong d6 a = 0,6(agm + bam ); Pni— cOng suét hiru ich
- Modmen dién tir cua dong co & hanh trinh thuan khi dﬁy tai:

P, 10°
Myp=My+M, =M;+ DAL ,[N]1(3-20)

a)dm

Trong d6: =" 1a téc do dong co & hanh trinh thuan.
P
M;,— momen khong tai ciia dong co.
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P .10°
M,=K®b, [, —-"—— 0 —dm’_—_ [Nm](3-21)

a)dm

- Dong dién dong co khi day tai

M
Iy = [4)(3-22)

dm
Trong d6 K¢ ¢m, Pam » Pam 12 cac thong s6 dinh mirc cta dong co
Cong suat dong co trong hanh trinh nguge khi dung phuong phap diéu chinh
dién &p trong ca dai toc do dugc xac dinh:

PDng—})Oth [ ](3 - 23)

Vin

Momen dién tr & hanh trinh nguoc:
3

P, .10
=M,———=——,[n.m](3-24)
@,
Dong dién dong co ¢ hanh trinh ngugc

Mtn
[, =—2%=1,,.[4(3-25)

+ Xac dinh dong dién trong cac khoang thoi gian dong co lam viéc & qua
trinh qua d6: Nguyén tic chung la viét va giai cac phuong trinh vi phan céc
mach dién cu thé. Ngay nay cong cu may tinh cho phép ta d& dang giai cac hé
phuong trinh phure tap nay. Tuy nhién, dé don gian cho viéc phan tich, ta co thé
su dung phuong phap gan dung. Phuong phap do dya trén cac gia thiét sau:

- P thi téc do ban may v(t) hoac cua dong co co dang ly tuong hinh 3-5;

- Hé thong truyen dong dién c6 tu dong diéu chinh, dam bao c6 han ché dong
va duy tri né & gid trj cuc dai cho phép trong qua trinh qua do. Dbi véi dong co
mot chidu Ig= (2 + 2,5) Igm

Xéc dinh thoi gian cua cac khoang lam viéc:

Thoi gian cta qua trinh qua do co thé xac dinh bang cong thirc gan ding:

:ﬁ( W, — 1)_( —]J)KCD (0, —,)(3-26)
qd qd ¢/ dm
Trong d6: My, I« — Momen, dong dién dong co trong qua trinh qua do;
M., I.— momen, dong dién phy tai cia dong co;
w,,,,- toc d0 O cudi va ddu qua trinh qua do;

Theo (3-27) ta xac dmh dll’Q'C ti, t3, ts, t7, tg, tio, t12

Cac khoang thoti gian ty; , ty,, ts1, te Xac dinh theo kinh nghi€ém van hanh.
Thoi gian 1am viéc 6n dinh ¢ hanh trinh thuan dugc xac dinh nhu sau:

(=25 1513 -26)

Vin

M

dt.ng
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Trong d6 : Ls - chiéu dai ban may di chuyén trong khoang thoi gian ts dugc
xac dinh nhu sau:
Li=L-) L(3-28)

Trong d6 : L- chiéu dai hanh trinh ban may trong hanh trinh thuan.
>L;- tong chiéu dai hanh trinh ban trong cac giai doan qua trinh
qua do va cac doan ban may di chuyén véi tée do (3-5) ta co: v,

Néu coi rang trong qué trinh qua d6 ban may di chuyén véi toe do trung
binh khong dbi thi: Li=vit; (3-30)

Trong do :

v, t; - tbe do trung binh, doan thoi gian thir 1

Tuong tu ta xac dinh duogc t;

+ Xay dung do thi phu tai toan phan i=f(t):

Tir cac s6 liéu dong dién trong qua trinh qua do va xac 1ap & cac khoang
thoi gian tuong tng, ta v& dugc dd thi dong dién bién thién theo thoi gian nhu
hinh 3-5

+ Kiém nghiém dong co theo diéu kién phat néng.

St dung phuong phap dong dién dang tri dé kiém nghiém. Tir do thi hinh

3-5 ta co:

Trong do: T thoi gian cua mot chu ky co xét dén hién tuong tod nhiét
do tdc do thap va qua trinh qua do néu dong co ty thong gié. Khi dong co
thong gié doc lap thi ldy T"g =T «

bong co da dugc chon phai c6 dong dién dinh muc l4, > 1y

4 @I

V.

th

N

t3§ I:-1 ts ,tﬁlftﬁz t-; Tg ‘ r,) 1.'10 / 11

Hinh 3-5 Biéu dd (6e do va dong dién cha may bao giwimg
3.3 Cic yéu cdu déi véi hé thong truyén dpng dién va trang bi di¢n ciia
mady bao gtu’o’ng
1. Truyén déng chinh: Pham vi diéu chinh téc do
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V
D= VY ax _ _ng.max (3 . 33)
v_. 1%

min ng.min
Vg max: tdc d6 1on nhét cta ban may ¢ hanh trinh ngugc, thuong
Vig max = 75 + 12,0m/ph

+Vimax: t0C d0 nhd nhat ciia ban may trong hanh trinh thuén, thuong
+Vth.min: 46 m/ph

Nhu vay D = (12,5 + 30)/1

Thong thuong, hé thong truyen dong dién su dyng dong co dién mot
chiéu, duoc cap ngudn tir bo bién ddi. Theo yéu cau cia dd thi phu tai, diéu
chinh téc d6 duoc thuc hién theo hai ving: Thay d6i dién 4p phan tng trong
pham vi (5 = 6)/1 voi mémen trén truc dong co 1 hang sb tmg véi téc d6 ban
thay doi tir Vini,= (4 + 6)m/ph dén vgh = (20 + 25)m/ph, khi d6 lyc kéo khong
d6i; giam tir thong dong co trong pham vi (4 = 5)/1 khi thay doi téc do tur Veh
dén Vi =(75 = 120)m/ph, khi d6 cong suat kéo gan nhu khong 601 Nhung st
dung phu’O’ng phap diéu chinh tur thong thi lam giam niang sudt ciia may, vi
thoi gian qua d¢ tang do hang s6 thoi glan mach kich tir dong co lon. Vi Vay,
thie té nguoi ta thudng mo rong pham vi diéu chinh dién ap, giam pham vi
diéu chinh tir thong, hodc diéu chinh tir thoéng trong ca dai thay d6i dién ap
phan ung. Trong truong hop nay cong suat dong co phai ting Vo / Veh lan.
O ché d6 xac lap, 6 6n dinh téc d6 khong 16n hon 5% khi phu tai thay doi tir
thong dén dinh mic.

Qua trinh qua do khoi dong, hdm yéu ciu xay ra ém, tranh va dap trong
bo truyén dong vai do tac dong cuc dai.

Déi véi nhiing may bao giwong ¢& nho Ly< 3m, Ly =30 + 50kN; D = (3
+ 4)/1, hé thdng truyén dong chinh thuong 1a dong co khong ddng bo - khép
ly hop dién tir; dong co khong ddng bo roto day quan hodc dong co dién mot
chiéu kich tir doc 1ap va hop toe do. ‘Nhirng may c6 trung binh L, =3 + 5; Fx
= 50 + 70kN; D = (6 + 8)/1, h¢ thong truyén dong 1a F - P (may phat mot
chiéu - dong co dién mot chiéu). Pdi v6i may ¢ nang Ly>5m, Fx > 70kN;
D> (8 + 25)/1, hé truyén dong 1a hé F - B c¢6 b khuéch dai trung gian; hé
chinh luu dung Thyristor - dong co mét chiéu.

2. Truyén déng an dao

Truyén dong an dao lam viéc c6 tinh chat chu ky, trong mdi hanh trinh
kép 1am viéc mot 1an (tir thoi diém dao chiéu tir hanh trinh ngugc sang hanh
trinh thuan va két thic trude khi dao cit vao chi tiét).

Pham vi diéu chinh luong an dao 13 D = (100 + 200)/1. Luong an dao
cuc dai co thé dat toi (80 + 100)mm/1 hanh trinh kép.

Co céu an dao yéu cu lam viéc v6i tan sd 16n, c¢6 thé dat t&i 100014n/

gio.

Hé thong di chuyén dau dao can phai dam bao theo hai chidu & ca ché do
di chuyén 1am viéc va di chuyén nhanh.

Truyén dong an dao thuong duoc thyuc hién bang dong co khong dong
b0 roto léng soc va hop tde do.

Truyén dong an dao c6 thé thuc hién bang nhiéu hé théng: co khi, dién

51



khi, thuy luc, khi nén v.v. Thong thuong st dung rong rai hé théng dién co:
dong co dién va hé truyén dong truc vit - €cu hoac banh rang - thanh rang.
Luong an dao trong mot hanh trinh kép khi truyén dong bang bang hé
truc vit - écu duogc tinh nhu sau:
S=w, .t. T (3-34)
Va ddi v6i hé truyén dong banh rang - thanh ring
S = w,,.2.t.T (3-35)
Trong do:
w,, o, - toc dd gbc cua truc vit, banh ring, rad/s

z - 6 ring clia banh ring
t - budc rang cua tryc vit hoac thanh rang, mm
T - thoi gian 1am viéc cua truc vit hodc thanh rang, s

Tir biéu thie trén, ta co thé diéu chinh luong an dao S bfmg cach thay
d6i thoi gian st dung nguyén tic hanh trinh (dung céc cong tic hanh trinh)
hoac nguyén tac thoi gian (dung role thoi gian). Cac nguyén tic nday don gian
nhung ning suat may thuong bi han ché. Ly do 1a lugng dn dao 16n, thoi gian
lam viéc phai dai, nghia 1a thoi gian déo chiéu tir hanh trinh thuén sang hanh
trinh nguoc phai dai, nhiéu truong hop khong cho phép.

De thay doi toc do truc 1am viéc, ta co thé dung nguyén tac toc do, diéu
chinh téc d6 ban than dong co hoac st dung hop toc do nhiéu cap. Nguyen
tac ndy phuc tap hon nguyén tac trén, nhung c6 thé gitr duoc thoi gian lam
viéc cta truyén dong nhu nhau véi cac lugng dn dao khac nhau.

Mot hé thong truyén dong an dao duoc sir dung trong nhiéu may bao
giuong cd trung binh nhu 6 hinh (3-6). B6 phan chinh la h¢ thong dia voi 5O
rang trén cac dia khac nhau. S6 dia sé& 1a sd cap an dao tmg voi mot toc do cua
truc lam viéc. S6 dia co thé 1a 7 hodc 8, khi két hop v&i mot hop toc do 3 cap
thi s& tao ra luong an dao 0,5 + 50mm (7 dia) va dén 100mm (8 dia) voi ¢
=1,26. S6 rang trén dia s& xac dinh lugng an dao. Moi dia s& ung véi mot
lwong an dao. Phan tmg role R sé& di chuyen tua trén cac dia, khi gap rang trén
dia thi role R nha, tic dong dén mach diéu khién va cat dién dong co truyén
dong an dao DD.

s RFEL
e Al

_ U dzo
G frec?
]

HTL

Hinh 3-6 H¢ théng truyén déng an dao may bao giwdng
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3. Truyén déng phu

‘Truyén dong phu dam bao cac di chuyén nhanh ban dao, xa may, ning
dau dao trong hanh trinh nguoc, dugc thuc hién bo1 dong co khong déng bd
va nam cham dién.

3.4 Mt s6 so' do diéu khién mdy bao giwong dién hinh

1. So dé diéu khién mady bao giwong theo hé thong F-B c¢6 mdy dién
khuéch dai lam kich tir cho mdy phdt.

Hinh 3-7 la so d6 nguyén Iy don gian cia hé thong truyén déng chinh
mdy bao givong co trung binh va nang

a/ Phan tich nguyén Iy lam viéc cua h¢ thong truyén dong dién

Pong co dién P truyén dong cho ban may duoc cap dién tr may phat
dién mot chiéu F. Kich tir cia may phat F 1a cuén CKF dugc cap boi may
dién khuéch dai tir truong ngang MPKD. MPKD ¢6 4 cudn kich tir; 3cudn
CK,, CK,, CK; nbi ndi tiép nhau c6 chirc nang 1a cuon chu dao, phan hoi Am
dién ap, phan hoi duong dong dién phan tmg va phan héi mém strc dién dong
may phat

- PBién ap chu dao 14y trén bién tré BTT (cho hanh trinh thuin) hodc trén
bién tré BTN (cho hanh trinh ngugc).

Khi R(5-6) = 1, + T(5) = 1, bién tr& BTT duoc cip dién hinh thanh dién
ap U tao dong 14 chay vao cudn CK,, CK,, CK; qua dién tré R1, cuén CFF ,
CFD va dién tr¢ Rs tuong ung voi chiéu quay thuan. Néu R(5- 6) =1,+ N(5)
= 1, bién tré BTN dugc cap dién tao ra dong ig cling chay qua CKI, CK,,
CK3 qua dién tré R1, cudn CFF, CFD va di¢n tro Rs theo chiéu nguoc lai lam
cho dong co quay ngugc.

- Pién ap phan hoéi am dién ap dong co: Do bién tré 1R duoc ndi song
song v&i phan ung dong co P nén khi hé théng F-B 1am viéc, sut ap trén 1R
1a U, ti 1& véi dién 4p trén phan tng dong co, tao ra dong chay trong CKI,
CK.,, CK; ti 1& v6i dién ap phan Gmg dong co.

- Pién 4p phan hdi duong dong dién phan tng dong co: Khi hé thong F-
b lam viéc, sut &p trén 2 cudn phu CFF va CFD la U; ti 1€ véi dong dién phﬁn
g dong co; U; tao ra dong chay qua CK,, CK,, CK; ti 1é v6i dong dién phan
ung

- Pién 4p phan hdéi mém l4y trén cau can bang bao gdm 2 nira dién trd
2R, dién tré 4R va cudén CKF. Mot duong chéo cua cau duoc cép boi dién ap
cuia may dién khuéch dai MPKD; duong chéo con lai 1a dién trg SR. Ta chinh
dinh trén 2R sao cho khi dong co lam viéc 6 ché do tinh thi cau can bang
nghia 13 dién ap trén 5R bang khong. Khi dong co lam viéc & ché d6 dong thi
cau mat can bang, nghia 1 dién 4p trén 5R khac khong va ti 1& v6i dao ham
cua suc dién dong may phat tirc 1a phan anh sy dao dong suc dién dong cua
may phat. Co thé xac dinh duoc dién ap Uy bang cach viét cac phuong trinh
can bang dién ap cua “cau dong” ndi trén:

Trong do: R g, - dién tré cua ntra dién tré 2R

Lckr - dién cam caa cudn kich tirmay phat;
K,-ti s6 strc dién dong dinh muc va dong dién kich tir dinh
mirc ctia may phat . Néu coi mach kich tir may phat 1a khong bao hoa thi:
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R2R2

Uod :M. CKF'P’EF7(3_37)
Kﬁ — Ede
[CKde

Cudn kich tir CK, ¢6 chtic ning 1a cudn phan hdi am dong cé ngit tao
cho dong co dac tinh co dang may xuc, han ché duoc dong dién trong dong co
O qua trinh tinh cling nhu qua trinh qua do.

Dbi v6i nhitng may thuong xuyén lam viée qua tai nhu may bao giuong,
mAay can, may xdc. .. khi qua tai nguoi ta khong cat dién cho dong co (vi lam
nhu thé ning suat ciia may s& rat thap) ma tao cho né mot dudng dic tinh co
dang may xuc dé khi qua tai thi dong dién trong dong co khong vuot qua gia
tri cho phép.
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Trén hinh 3-8 dac tinh co cua dong co v
cO hai doan: khi dong dién trong dong co
nho thua I, , ddng co lam viéc trén ddc tinh
co tu nhién (doan cing) va khi dong dién
trén dong co l6n hon gia tri I I thi dong co
lam vi¢c trén doan dac tinh co dang may
xuc (doan ddc)

Nguyén 1y lam viéc ctia khau phan hoi
am dong c6 ngat trong so d6 duoc giai thich
nhu sau: Khi dong dién trong dong co nho |
thua gia tri ngat thi sut ap U, roi trén céc
cudn phu con nho thua gia tri Ug

Piéu chinh téc 46 dong co bang cach thay doi dién ap chi dao 13y trén

bién trd BTT hodc BTN
+ Thanh ldp phwong trinh dac tinh co
- khi [,<I,,ta viét duoc phuong trinh mo ta h¢ théng & ché do xac 1ap:
Ua= Ueg—aUp B Iy .Ryx (3-39)
EF = KF. KMDKD- Udk (3-40)
Er=K®ow, +1, .Ruz (3-41)
Trong d6 KF, KMDKD - 1a h¢ s6 khuéch dai dién ap may phat, khuéch
dai may dién. Vi gia thiét 1a mach tir cia may phat va khuéch dai may dién
khong bao hoa thi ta co6:

Hinh 3-8 Dic tinh co - dién cua dong co

K — EF K _EMDKD

F s N ypkD U
CKF dk
Rys =Rup +* Ryr + Rerr + Repp - téng dién tré trong mach phﬁn ung
Tir cac phuong trinh (3-39), (3-40), (3-41) ta bién ddi thanh phuong
trinh
dac tinh co - di¢n cua dong co:

1+K..K a(ﬂ+RR)—,B

K K .K ..U Wy

—_ DY I MDKD"Zcd :KDRuZ 1 (3—42)
I+aK..K I+aK,..K

Trong do

+Kp =1/Kg - hé s6 cta dong co;
+Ry¢ - dién tré ban than cua ddy quin phan timg dong co/
+Khi I, > 1, ta viét phuong trinh mé ta hé théng tuwong tu nhu khi
Li<Ip,.
Chi luu y 14 trong truong hop nay cudon CK4 co dién 4p Uy 1a hi€u hai
dién ap: sut ap trén cudn day cuc tur phu AU va dién &p so sanh Ug:
Uy = AU.Ug = BI,Ryy - U
(3-43)
Pé tién cho viéc viét phuong trinh ta qui ddi dién ap trén cudén CK4(U4)
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vé cudn day CK; — CK, — CK; bang cong thirc sau:

: W, R
U, =K, U,=—-2U,3-44)
' R, Wy
W, R

Trong do Kiga = R, W hé s6 qui ddi dién ap trén cudn day CK, vé
13

cudén CK1- CK2 CK3;
Wy, Ry - sb Vong day, dién tr¢ cudn day CKy;
Wis, Ry3 - 80 vong day, dién trd cac cudn day ndi tlep CK,-CK,-CK3;
Khi dé ta c6 cac phuong trinh sau:
Upy = Uz = U4 = Ug — 0Ug + BRyy I - Kgas. Uy (4-45)
Er = Kg.Kwupkp. U13z (4-46)
Er =Koop +1, Ruz (4-47)
Trong do Ulgz dién ap tong trén cudn day CK,, CK,, CK;
Két hop cac phuong trinh (3-45), (3-46), (3-47) ta nhan duoc phuong
trinh ddc tinh co - dién cua dong co trong vung I, > I,

KK | 6B ) AR D K R T
:I%‘[gfgu@% +1€d4-U;g) “Z

+aK. K 4ok K g

Két hop hai phuong trinh (3-42) va (3-48) ta c6 ho dic tinh co - dién khi
thay d6i dién ap chu dao .
b/Phan tich nguyén lycua so d6 diéu khién tu dong:

Trong so d0 nay dong co duoc khdi dong cu’ong bic. Hé sb
cudng buc dugc duy tri & muac do cho phép trong thoi gian du dai. Sau
khi cho I¢énh khoi dong, dign &p chu dao dugc dua vao mach kich thich cua
MDBKD (cudén CK,, CK,, CK3), con suc dién dong cua dong co ED=0, nén di¢n
ap dat 1én cac cudn CK123 c6 gia tri cuc dai va dong co dugc khoi dong cudng
btic & giéi han cho phép nho khau phan mach. Khau phan mach gom hai bong
den cé dién tré phi tuyén BD; 4V-3R-2V hoac 3V-3R-1V. Khi di¢n &p dat 1én
cac cudn CKp; 16n hon dién 4p Uss didt 1én 3R thi dién tré cac bong den BD
tang 1én 1am cho dong Idk chay trong cic cudn nay khong ting dong thoi cac
cap van 1V-3V thong hodc 2V -4V thong tao duong cho dong phan mach chay
khong qua cac cudn CK,; Dong dién phan mach cang 16én khi dién ap dat Ién
cac cudn CK»; cang 16n va dong dién Idk duoc duy tri & mic d6 cho phép hau
nhu khong d6i trong qua trinh khoi dong. Trong thoi gian khoi dong,
khau phan hdi am dong dién c6 ngat cling ¢6 tac dung han ché dong dién nho
hon tri s6 dong dién cho phép.

So dd c6 kha nang 1am viéc ¢ ché do ty dong va thir may. Khi ban ¢ dau
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hanh trinh thuin, ban 4n vao cong tic hanh trinh 2KC; & cudi hanh trinh
thuan (dau hanh trinh nguoc) ban 4n vao 1KC. Khi ban di chuyén ngoai
pham vi cho phép thi tiép diém KC(6) = 0.

Gia st ban ¢ dau hanh trinh thuan; du ap luc trong hé théng boi tron dé
tiép diém RAL(6) = 1, cong tdc hanh trinh 2KC bi 4n — 2KC,(10) =
02KCy(13) = 1. An nait — MT(7) — cudn day KL(6) = 1, — tiép
diém KL(6) = 1, dé duy tri, + KL(9) = 1, + KL(10) = 1, + KL(13) = 1, + KL(3)
=0.DoKLO®)=1,—-TO) =1, - T(1-2)=0,+TB)=1,+T(12) =1, —
R(12) = 1; Do KL(13) = 1, —» RC(13) = 1.

Ket qua khi 4n MT ta c¢6 duoc: KL, T, R, RC c¢6 dién. Bién tré BTT(3)
dugc cap dién do R(5-6) = 1, va T(5) = 1, — tao ra dién ap Ucd dat 1én BTT
sinh ra dong trong cac cuC)n CK,, CK,, CK; lam cho dong co khéi dong
dua ban chay theo hanh trinh thuan. Do RC(2-3) nbi tit mot phan bién tro
62BTT nén dién ap Ucd giam nho 1am cho tdc do dong co chi ting dén téc do
VO dé dao di vao chi tiét. Dén cudi t;, ban thoi 4n vao 2KC — 2KC,(10) = 1,
nhung do T(10) = 0, nén T(10) = 0; 2KC2(13) = 0, — RC(13) = 0, —
RC(2-3) = 0, — dién ap Uy trén BTT tang 1én — dong co tang téc 1én toc do
Vth thye hién ché do cit got kim loai. Dén cubi ts, dao chuan bi ra khoi chi tiét,
chdi tlep xuc cta tiép diém hanh trinh 1KH dugc day vé phia trai, ngan mach
mot phan bién tré BTT lam cho dién ap U giam xudng, tbc do dong O giam
xuong VO dé dao ra khoi chi tiét. Pén cudi t8 lic nay dao da ra khoi chi tiét, ban
an vao cong tac hanh trinh 1KC(9) — T(9) =0, — T(10) =1, N(10) =1, — T(1-

2)=1,+T(5)=0, +T(12) = 0, +N(1-2) = 0, + N(5) = 1, N(9) = 0, +N(11) =1.

Két qua dién ap Ucd chuyén tir BTT sang BTN lam cho dong dién trong cac
cudn CK, ,3dao chiéu, dong co thuc hién ham de giam tdc vé khong sau d6 khaéi
dong ngugc dua ban tré vé vi tri ban dau voi tée do 1a Vng. Khi ban may chay
ngugc, cong tdc hanh trinh 1KC va sau d6 1a choi tiép xtic 1KH duoc tra vé vi tri
ban dau dé chuan bi cho chu ky lam viéc ké tiép. Gén cubi hanh trinh nguoc
(cudi ti1), ban lai an vao ch01 tiép xtc 2KH(4) ngan mach mot phan blen tro
BTN dé cho toc do giam vé& VO. Pén cudi t;3, ban 4n vao cong tic hanh
trinh 2KC — 2KCI1(10) = 0, -» N(10)=0, > N©O)=1, > T(9) =1, — N(1-
2)=1,N(5)=0,N(11)=0, T(12) =1, T(10) =0, T(5) = 1, T(1-2) = O. Két qua
dién &p U chuyén tr BTN sang bién tro BTT, dong co thuc hién viéc giam tdc
vé khong sau d6 khai 'dong lai cho mét chu ky méi.

Ham may khi 4n nat ding D(6). Cac cong tac to KL, T hoac N va role R
mat dién. Pién ap chil dao trén blen trd BTT hodc BTN mét tic dung, cac cudn
day CK,, CK,, CK; duoc nbi vao dién ap may phat (a« UF) c6 dau
nguoc véoi Ucd trude khi ham, dong dién trong cac cudn CK;, CK,, CK; dao
chiu, dong co dugc hdm tai sinh. D& tranh sy dot bién vé chiéu va tri
s6 trong cic cudn nay, nguoi ta duy tri mot lugng dién ap nho trén dién
tréd 8R(3) dugc duy tri bdi tlep diém mé cham R(5- 6). Sau thoi gian duy tri cua
R, dién 4ap trén 8R(3) mat dong thdi mot phan bién trd 1R bi ngin
mach, dién 4p phan hoi giam di, qua trinh him tai sinh chuyén sang giai doan
thir hai cho dén lac dimg.

Hé théng nay dam bao pham vi diéu chinh tdc do D = 15/1 véi do sut tde
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khong qua 6%. Nhuoc diém cua hé thong nay 1a co su lién quan giita mach dong
luc va mach diéu khién. Diéu d6 gay khoé khan cho van hanh va stra chira, hiéu
chinh hé théng.

2. So d6 diéu khién may bao giwong hé T-D

a/ Mach dong lyc: Pong co truyén dong chinh B 1a dong co mot
chiéu cong suat 42kW, dién ap 440V, téc do dinh muc 1a 157rad/s. Pong co
dugc cap dién tur by bién d6i BBD. bé thuc hién viéc dao chiéu quay cho dong
co, BBD gém so d6 chinh luu 3 pha hinh cau khong co may bién 4p ndi theo
kiéu song song nguoc va hai hé thong phat xung cip cho hai nhom chinh luu
(phia trén va phia dudi) diéu khién theo kiéu phéi hop tuyén tinh al + a2 =
1800. Hai hé thong phat xung duoc diéu khién boi mot bién tré R1(1) dugc cap
tir dién ap Ucd lay trén cac dién tro Rg, Re, Ro, Rio(9+ 15) va dién ap phan hoi
am toc d6 Upr. Gia tri dién ap diéu khién Udk dit 1én R1:

, Ugk =Uca —U pr , ,

Khi thay do61 gia tr1 U4 thi goc mé a cia hai hé thong phat xung thay doéi
1am thay d6i tbc do dong co.

Khi déo cuc tinh dién 4p Ucd nho cau tiép diém RT, RN (8 va 14) nghia
1a thay d6i cuc tinh cta Ug, s& 1am thay doi gia tri o (> 900 hodc < 900) lam
thay ddi vai tro cta hai nhom chinh luu tir ché d6 lam viée chinh luu sang ché do
doi nghich luu nghia 1 dao chiéu quay dong co.

Khi RT(8) =1, + RT(14) = 1, — di¢n ap duong cua bd chinh luu CL; dat
cuc tinh (+) Ién phia trén ctia R, — U tuong ung voi chan I cua bién tré Ro —
tao tbc do Vth ctia ban. Khi d¢6 néu RG(10) = 0, — R duoc nbi tiép voi bién tro
R, 1am giam Ucd tao ra tbc dd V, dé dao di vao chi tiét. Néu RG(10) =1, +
RD(12) =1, — U chinh 1a sut ap trén di¢n trd Ry,

Khi RN(8) =1, + RN(14) = 1, — dién 4p duong cua bd chinh luu CL; dat
cyc tinh (+) 1én phia du’01 cua R10 — Ug twong tmg voi chan II cua bién tr& Rw
— tao tbc do Ve cua ban. Khi do néu RD(12) = 1, U chinh 1a sut ap trén dién
tro R9

Bo chinh luu khong diéu khién CL, cip dién cho cudn kich tir CKD(8)
cua dong co D. Khi K,(dl) = 1, CL, va CL, ¢6 dién — cudn CKD c6 dién. Khi
lam viéc & ché do thuén thi dong kich tur trong dong co béng dinh murc; khi lam
viec & ché do nguoc, dong kich tou dugc gidam 20% nho dua dién trd
R4(8) ndi tiép voi cudn CKD. Vige dong mé R; dugc thuc hién boi role
RH(2). Khi dong co 1am viéc & ché do thuan, diot P1(1) khoa — role RH(2)
khong tac dong — RH(7) = 1, R#(8) bi nbi tit — ICKD= dm.Khi dong co lam
viée & ché do nguoc, diot D(l) thong — RH(2) =1, — RH(7) = 0, R+(8) duoc
nbi tiép v6i cuon CKD —ICKD giam xudng dé ting tdc trén téc do co ban.

Tiép diém K3(3-4), Rg va 4 diot D, + D5 tao ra mach hdm dong nang tu
kich tur. Khi l1am viéc thi K3(3-4) mo ra dé giai phong mach ham dong nang. Khi
ham Ky(dl) =0, K5(3-4) = 1, CL, mat dién. Néu dong co trude d6 quay thuan thi
b, va b5 thong ; néu trude do quay nguoc thi B; va P4 thong. Ca hai truong hop
déu 1am cho dong trén cudén CKD co chibu tir trai sang phai cip dién cho cudn
kich tir trong tho1i gian ham dong nang.
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b/ Mach khéng ché tw dong

Dong tat ca cac attomat. An M;(2) — K3(2) = 1, ddng thoi Rpy(8) = 1, —
Rm(6) =1, » K1(4) =1, + R1(8) = 1, — Kx(7) = 1. Két qua khi 4n M, ta
co Kl, Kz, K3 co dlél’l
Trén mach dong luc, K, cip dién cho bd bién d6i BBD; K;(2-3) = 1,
K3(3-4) = 0, giai phong mach ham dong nang; K,(dl) =1, — CL,c6 dién dé cap
1én céu tiép diém RT/RN khi Ry;1(5-7) = 1, hodc Ry (5- 7) = 1; CL, c6 dién cap
dién cho cuon CKD. Khi du dong Ryr(8) = 1, = Rrr(9) =0, RTh(S) 0, RTh(6)
md cham co nguy co lam K1(4) mét dién — K2(7) ciing mat dién theo néu
trong thoi gian mo cham cua Ry, ta khong kip cho Rpy(4)= 1, hodc
Rm(S) 1, thay thé cho R(6) cép cho KI1(4); ma Ry; hodc Ryp 1a do
ta an 1 trong 4 nat an MT(10) hoic MN(11), hodc TT(13) hoic TN(14).
Piéu nay dugc giai thich nhu sau:

Khi 4n M, K, Ky, K; co dién, dong dién cho mach dong luc san sang lam
viéc. Trong thoi gian dinh sin (do RTh quyét dinh), néu ta khong ra lénh
cho ban lam viéc thi mach chuan bi s& bi mat dién; mudn 1am viéc lai ta
phai 4n lai tir M1,

Ra 1énh cho ban lam viéc bang cich an vao MT(10) hodc Ryn(14)
= 1. Ngoai viéc thay thé cho RTh(6) thi RTr1(5-7) hodc Rr(5-7) donc MN(11)
— R (10) = 1 (0 duy tri) . An TT(13) hodc TN(14) — g cap dién CL, Ién cau
tiép diém RT/RN dé cho mach chuan bi lam viéc
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Hinh 3-11. So db diéu khién may bao giwdong hé T-D
¢/ Xenxin lam viéc & ché do bién ap

Xenxin mdt pha 1a may dién cam ing nhd, c6 cudn day mot pha kich thich va
cudn day ddng bo hoa ba pha. Xenxin chia thanh loai tiép xtic va khong tiép xuc.
Xenxin tiép xtic ¢6 cdu trac giéng voi may dién dong bo kich thich dién tir. Loi thép
stato va roto ghép tir cac 14 thép ki thuat dién. Cudn kich thich (cudn so cip) mot pha
dat trén stato (hodc roto) va cuon déng bd hoa 3 pha (cudn thu cép) dat trén roto
(hoac stato).
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Uv=Umsinmt ?
A

Ur

Hinh 3-10 So dé ndi xenxin theo kiéu may bién ap va dang séng vao ra

Hai xenxin XX1 va XX2 dugc ndi nhu hinh 3-10 trong d6 XX1 duoc goi la
xenxin phat va XX2 duogc goi la xenxin thu. Pién ap dat vao cudn kich tir ciia XX1
la: u, = Uysinmt thi trén cudn kich tir cia XX2 ta nhan duoc dién ap:

u, = kU,,sin(0, — 0,)sinot

Trong d6 0, va 6, 1a goc 1éch roto cua xenxin XX1 va XX2

Nhan xét:

- Pién ap ra cung tan sd véi dién ap vao

- Bién do cua dién &p ra phu thudc vao goc léch 0, va 6,
+Néu 0, =0, — u=0; ta goi XX1 va XX2 dong bo véi nhau
+Néu 0, — 02 <1800 — u, cung pha voéiu,
+Néu 0, — 02> 1800 — u, nguoc pha voi u,

Trén hinh 3-10, cac do thi dugc v& véi gia thiét cir 4 chu ky thi 6,-0, >1800
d/ Chinh luu nhay pha

Bién dién 4p xoay chiéu thanh mét chiéu cé cuc tinh thay doi tuy thudc
pha cua dién 4p vao véi dién ap dong bod

b =
Lt

&3

alldb & Uab g

LT

Hinh 3-11 So dd nguyén 1y chinh lIuu nhay pha va cédc dang séng vao/ra
So dd gom 1 bién ap véi thir cap c6 2 cudn day ndi véi 2 transistor T1 va T2;
2 diot B1 va D2; hai tu loc va 2 dién trd tai Rel va Rc2.
- Xét & 4 chu ky dau: dién ap dau vao cung pha véi dién ap dong bod
+ trong khoang tr 0 +JI — T, thong — Ur ¢6 cuc tinh (+) ¢ dudi
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+ trong khoang tir JI = 2JI — T, va T2 khoa
Céc chu ky sau dugc 1ap lai va nho ty loc san phéng dién ap U,
- Xét & 4 chu ky sau: dién ap dau vao ngugc pha véi dién ap dong bod
+ trong khoang tr 0 +JI — T, thong — U, c6 cyc tinh (+) & trén
+ trong khoang tir JI = 2JI —» T, va T, khoa
Céc chu ky sau dugc 1ap lai va nho ty loc san phéng dién &p U,
Ta c6 duoc dién ap mot chiéu thay d6i duoc cuc tinh khi uv dao pha.
e/ So do dat hanh trinh ban tw dong diéu khién tir xa
So dd gé)m 3 xenxin XD, XX1 va XX2 lam viéc & ché do bién ap; bd chinh
lru nhay pha NF,, NF, va cac phan tir role khong tiép diém LG1, LG2; cac
b6 khuéch dai mot chiéu Kb, + Kb, cép dién cho cac role RT, RN, RG,
RD; céc khau so sanh dung khuéch dai thuat toan SS;va SS,; mach NOR.
D6 dai hanh trinh duge dit boi goc quay tuong dbi cua roto xenxin thu thuan
(XX) va xenxin thu nguoc (XX;) so vdi roto xenxin SB lién hé co khi voi
co cau dich chuyén ban.
Pong co P ngoai viéc truyén dong cho Y o
ban di chuyén qua lai con ndi v6i hop '
giam téc dé quay roto ciia XD. Diéu nay
c6 nghia 1a gbéc léch roto cua XbB
thay doi tir 0,1, + 0, tuong img véi viée
di chuyén cia ban t dau hanh trinh
thudan dén cubi hanh trinh thuan. Khi ;
ban & dau hanh trinh thuan, ta chinh § —
dinh dé cho XD ddéng bd véi XX, va | :
XD Iéch véi XX; mot goc 16n nhét, \ g
thuong chon 0p = 6, =,0; con Op léch RN 5
vol 01 mdt gbéc 16n nhat, dién 4p cua '
xenxin tuong Ung: U= max, Uy, = 0.
Khi ban di chuyén tir dau hanh trinh thuan
vé cudi hanh trinh thuan thi 6D = o
61; con 6D léch voi 62 mot goc 1on B
nhat, tuong ung: U= 0, Uxe = max Hinh 3-12. Biéu dd téc do cua ban méy va
nhu hinh (3-12) dién ap cua cac xenxin XX1 va XX2
Vo1 cach chinh dinh nhu da moé ta, viéc dinh d6 dai hanh trinh ban duogc dat
boi goc quay cta xenxin XX1 khi ban & dau hanh trinh thuin. Chang han khi ban ¢
dau hanh trinh thun, quay 0, mot goc 90°diéu nay co nghia 13 0 s& di chuyén trong
khoang tir 0+ 90°. ( luc nay ta c6 6,=90°; 0,= 0p = 0).
Xét gia tri dién ap cua XX, va XX, khi 0p = 45°
uxx; = kUpsin( 45° — 900)sinmt
Uy = 1<Umsin(450 —0) sinwt
Ta théy réng Uxx VA Uy, ludn ludn nguge pha nhau.
+ Khdu ddo chiéu

vo /| Vo

M 2|13 W 5 s \T 8 9 1o t11 12

W0

bt

} U2
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Khi Iénh cho ban 1am viéc, RTr1(17) =1, hoac Rtp(16) =1, — 161 Uy Vi Uy
dé cap cho cudn day so cap W, cta bién ap BA4 Do u, 16n nhat con u,,, = 0 nén
W, c6 tin hi¢u theo u,. Qua 2 cudn day thur cap W, va W3 cap cho 2 hai b chinh
luu nhay pha NF, va NF, dé dién ap ra cua NF; ¢o6 cyc tinh (+), con cua NF, c6 cuc
tinh (-) [do dién 4p déng bd cua NF,; va NF, ngugc pha nhau]. Véi dién ap duong
cua NF, lam cho LG, =1, —>KD1 1, > RT=1;conLG,=0, —>KD2 0, RT=0.
RT(17-18) =1, — ndi tit u,, dé cho cudén W, co tin hiéu theo u,y; gan nhu trong
sudt hanh trinh thuan; déng tho1 RT(8) =1, + RT(14) = 1, — dat dién ap U4 Ién bién
tré Rw ¢ cyc tinh (+) phia trén twong tng voi viée di chuyén ban theo hanh trinh
thuan.

Tai thoi diém 6, gid tri uyy = 0 — LGl =0, > KD, =0, » RT =0, —» RT
(17-18) = 0, — cudn W, luc nay co6 tin hi€u theo uxx2 . Do u, nguoc pha vl uyy,
nén lic nay NF; =0, NF, =1, - LG2=1,Kb,=1,RN =1, - RN(17-18) = 1, —
ndi tit u dé cho cudn W1 c¢é tin hiéu theo uxx2 gén nhu trong sudt hanh trinh
nguoc; déng thoi RN(8) = 1, +RN(14) = 1, — dat dién ap U4 1én bién tré Ro ¢co cuc
tinh (+) phia dudi twong tmg véi viée di chuyén ban theo hanh trinh nguoc.

Tai thoi diém t,,, gia triuxx2~0 — LG, =0, - Kb, =0, - RN =0, —
RN(17-18) =0, — cudén W1 luc nay c6 tin hi€u theo uxx1 . Do uxx1 ngugc pha
voi uxx2 nén luc nay NF1 =1, NF, =0, - LG, =1,Kb1 =1, RT = 1. RT(17-18) =
I, — ndi tat u., dé cho cuon W1 co tin hiéu theo u,,; gﬁn nhu trong sudt hanh trinh
thuan; dong thoi RT(8) = 1, + RT(14) = 1, — dat dién ap Uy lén bién tr& Ro cb
cuc tinh (+) phia trén twong ung véi viée di chuyén ban theo hanh trinh thuan
cho chu ky ké tiép.

+ Khdu tao toc do:

Dién ap trén cudn W4 co gidng nhu dién ap dat trén cuén W1 nghia 1a ¢
hanh trinh thuin giéng nhu dién ap ctia uxx1 va ¢ hanh trinh ngugc gidng nhu
dién ap trén uxx2 . Do d6 bién thién dién 4 ap Ucl4 nhu hinh (3-13)

bi¢n &p Uy duge so sanh voi dién vin
ap bén ngoai U, ¢ hanh trinh thuan o vo_
Vé‘l U,Cl o hénh trinh ngu’QC, 1| 2 6 4 \IT 819 0 111 12

Khi t< ty — Ussl =0—Kb = O,khl t>
t4—Ug=1,-Kb =1,—-RD =1.

Khi t< ty — Ussl 0—KDb = 0; khl =
to— Uy = 1, — KD =1, -RD =1. RD

r A ~ A A ” 4 i RD
tdc dong s& tao toc do V, trong khoang “““x\k&m.o et | uiisa ot
tur t4 —t¢ & hanh trinh thuan va V, trong .
khoang tur to—t;;0 hanh trinh nguoc. ] et S f ] e :

bién ap U,s co6 dang bién thién fues

tuong tu nhu dién ap cua Us,. Dién ap . :
hY /4 r.* A 4 A RG - :
nay dugc so sanh v6idién 4p bén Ve . - N
ngoai U, f ueo .
Khi t<t,—Uy=0, dong thoi Ug;=0 — Hinh 3-14 Biéu dé téc do cua ban may va
dién ap ra cua khdu NOR=1 —-Kb, =1, dién dp e VA Ui
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RG=1,— tao téc dd V, trong khoang tir t; —t,

O cac thoi diém khéc, do Uy, =1 hodc Uy, =1 nén dau ra cia NOR & mic
khong, Kb, = 0, role RG khong tac dong.

J/ Hoat dong cua toan mach

~ Dong tat ca cac attomat. Phai dii dau ap luc dé RAL(9-10) = 1, va RAL(15) =
1. An M;(2) — K;(2) = 1, ddng thoi R(8) = 1, —» Rm(6) =1, — K1(4) =1, + Ru(8)
=1,->Ky7)=1 Két qua khi 4n Ml ta co K, Ko, K3 co dién.

Trén mach dong luc, K1 cip dién cho bd bién d6i BBD; K3(2-3) = 1, K5(3-4)
= 0, gidi phong mach ham dong nang; K,(dl) = 1, — CL,c6 dién de cap len cau tiép
diém RT/RN khi R11(5-7) = 1, hoac Ry(5-7) = 1; CL, ¢6 dién cap dién cho cudn
CKD. Khi du dong Rr1(8) = 1, — Ryr(9) =0, RTh(8) =0, Rmy(6) md cham c6 nguy
co lam K (4) va K,(7) mat dién.

Gia str ban dang ¢ dau hanh thuan, ra 1énh cho ban lam viéc bang cach 4n vao
MT(10) — Ry (10)= 1(c6 duy tri). Ngoai viéc thay thé cho R(6) thi Ry, (5-7) dong
cap di¢n CL, 1én cau tlep diém RT/RN dé cho mach chuan bj lam viéc.

RTr1(17) =1, n01 U 4 VOi U x4 dO U 4= Max, U 4= 0 nén cudén W, ¢o tin hi¢u
theo u y— trén cudon W, va W3 co6 cung tin hi¢u diat 1én 2 chinh lu’u nhay pha dé
NF(+), NF,(-) —» LG, = 1, > Kb, = 1, RT=4, — RT(17-18) — ndi tit u ., dé cho
W1 c6 tin hiéu theo u  gan nhu trong sudt hanh trinh thuan, dong thoi RT(8) =1, +
RT(14) = 1, U tuong tng véi vi tri | trén Ro — dong co khéi dong dua ban chay
theo hanh trinh thuan.

Luc nay Ussl 0va Uy =0 — Uyor=1 — KD4 =1, ->RG=1, —» RG(lO) =
0, giam U nén toc d6 ban chi ting dén gid tri V,dé dao di vao chi tiét. Tai thoi diém
t2 Uss2 I nén Uyor=1 — KP4 =0, - RG =0, —» RG(10) =1, — dién tré& R8 bi
ndi tit — Uy tang 1én tuong ng voi toc o Vi, thue hién hanh trmh cit kim loai.

Tai thoi diém t4, dao chuén bi ra khoi chi tiét, lac nay Ug = 1, » KP3 = 1
— RD =1, - RD(12) =1, U = Ug;y — ddng co thuc hién ham tai s1nh giam tdc vé
Vo.

Tai thoi diém t6, u, =~ 0, > LG, =0, > KD, =0, > RT =0, — RT(17-18) =
0, — cudn W1 co tin hi€u theo u, do luc nay gié tri uy,, 1a 1on nhit. Do u va U
la nguoc pha nhau nén luc nay NF, (-), NF, (+), > LG, =1, > Kb, =1, > RN =1,
— RN(17-18) = 1, — ndi tit u,, dé cho W, co tin hiéu theo Uy gan nhu’ trong sudt
hanh trinh nguoc; dong thoi RN(8) = 1, + RN(14) = 1, — dién ap Uy twong tmg voi
vi tri II trén Rw; — dong co thyc hién ham tai sinh giam tdc vé khong, sau do khai
dong nguoc dua ban trd vé vi tri ban dau voi toc do 1 Vi,

Tai thoi diém to, ban d3 chay vé gan vi tri xuét phat, luc nay Uy, = 1, — KD3
=1, RD =1, - RD(12) = 1, — U, = Urg — dong co thuc hién viéc ham tal sinh
giam tdc vé Vo.

Tai thoi diém t,;, uye =~ 0 —» LG, =0, —»KP, =0,— RN =0,— RN(17-18) =
0,—WTI lai ¢6 tin hi€u theo uy,; do gia tri nay 16n nhét—»NFl(-i-),NFz(—), — LG, =1,
KD, =1, RT =1, »>RT(17-18) =1,— nbi tit u,, dé cho cuon W, c6 tin hiéu theo uyy,
gan nhu trong sudt hanh trinh thuan, dong thoi RT(8)= 1,+ RT(14) = 1, — cuc tinh
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(+) dat phia trén Ro — dong co thuc hién viéc gidm tdc vé khong va khéi dong lai
cho chu ky mai.

Dirng dong co bang cach an vao Dy, — céc cong tac to K, Ky, K5 déu mat dién,
dong co thyuc hién ham dong nang tu kich tir. Khi an nat dung D,, tai sinh giam toe
vé khong nho bd bién doi dao chleu

Trong so dd, viéc bao vé ngan mach va qué tai cho dong co nho attomat AB, va
role nhiét RN, RN,. Mach dit tdc do va kich tur dong co dugc bao vé bfmg AB2,
AB3. Bao vé mét tir thong nho role kiém tra thiéu tir thong RTT. Bao vé mat dién ap
nho ban than cudn day K, K,. Bao v¢ méat diu nho role ap luc dau RAL. Pén PH,
béo hiéu may lam viéc & ché d6 tu dong. PH, bao hiéu du dau boi tron.

3.1-TRANG BI PIEN MAY DOA
3.1.1 Pic diém lam viéc, yéu ciu vé truyén dong dién va trang bi dién
1. Dic diém cong nghé
May doa dung dé gia cong chi tiét voi cac nguyén cong: khoét 15, khoan 13. ¢o
thé ding dé phay. Thuc hién cic nguyén cong gia cong trén may doa sé& dat dugc do
chinh xac va d6 bong cao.
Mady doa dugc chia thanh hai loai chinh: may doa ding va mdy doa ngang. May
doa ngang dung dé gia cong cac chi tiét ¢d trung binh va ning.

VLR AL RTE T

I

Hinh 3-1 Hinh dang bén ngoai may doa ngang

Trén b€ may 1 dat tru trudc 6, trén do co6 u truc chinh 5. Try sau 2 c6 dat gia 3
dé giir truc dao trong qua trinh gia cong. Ban quay 4 ga chi tiét c6 thé dich chuyén
ngang hodc doc bé may. U truc chinh c6 thé dich chuyén theo chleu thang dimg cung
tryc chinh. Ban than truc chinh c¢6 thé dich chuyén theo phuong nam ngang.

Chuyén dong chinh 1a chuyén déng quay cua dao doa (truc chinh). Chuyén
dong an dao c6 thé 1a chuyén dong ngang, doc cuia ban mdy mang chi tiét hay di
chuyén doc cua truc chinh mang dau dao. Chuyén dong phu 1a chuyén dong thing
dimg ciau dao v.v...

2. Yéu cdu doi véi truyén dong dién va trang bi dién mdy doa.
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a) Truyén dong chinh: Yéu cau can phai dam bao dao chiéu quay, pham vi diéu

chinh téc d6 D = 130/1 véi cong suat khong doi, do tron diéu chinh ¢ = 1,26. Hé
thong truyén dong chinh can phai him ding nhanh.
Hién nay hé truyén dong chinh may doa thuong dugc str dung dong co khong dong
b roto 16ng soc va hop tde do (dong co cod mot hay nhiéu cip toc d6 ). O nhiing may
doa cd nang co thé sir dung dong co dién mdt chiéu, diéu chinh tron trong pham vi
rong. Nho vay co thé don gian két céu, mat khac co thé han ché dugc mémen & ving
tbc do thap bang phuong phap diéu chinh tdc do hai vung.

b/ Truyén déng dn dao: Pham vi diéu chinh toc d6 cua truyen dong an dao 1a D
= 1500/1. Luong in dao dugc diéu chinh trong pham vi 2 = 600mm/ph; khi di
chuyén nhanh, c6 thé dat dén 2,5 + 3mm/ph. Luong an dao (mm/ph) & nhitng may c&
yéu cau duoc gitr khong d6i khi tbc do tryc chinh thay doi.

Pic tinh co can c6 d6 climg cao, voi do 6n dinh toc d6 <10%. Hé thong truyén dong
an dao phai dam bao d¢ tac dong nhanh cao, dung may chinh xac, dam bao sy lién
dong voi truyén dong chinh khi lam viéc ty dong.

0] nhirmg may doa c& trung binh va nang, hé thong truyén dong an dao st dung
hé thong khuéch dai may dién- dong co di¢n mat chiéu hodc hé thongT b.

4.2 So' dé diéu khién mdy doa ngang 2620

1. Théng sé ky thudt

Mady doa 2620 la may c6 kich thudc cd trung binh.
- Puong kinh truc chinh : 90mm
- Cong suat dong co truyén dong chinh: 10kW
- Téc @6 quay truc chinh diéu chinh trong pham vi: (12,5 = 1600)vg/ph
- Cong suat dong co an dao: 2,1kW.
- Téc d6 dong co dn dao c6 thé diéu chinh trong pham vi (2,1 = 1500)vg/ph
- Téc @6 16n nhat: 3000vg/ph

2. So do truyén dong chinh may doa ngang hinh 3-2

So d6 gdm 2 dong co khong dong bo: BB la dong co bom dau boi tron dugc
dong cat nho cong tac to KB. Bong co truyén dong chinh D la dong co khong dong
bd roto 1dng soc hai cap toc do: 1460vg/ph khi day quin stato ddu tam giac A va
2890vg/ph khi du sao kép (YY).Viéc chuyén doi toc do tir thap 1én cao twong ng
v6i chuyén dbi toe do tir ddu A sang YY va ngugc lai duge thuc hién boi tay gat co
khi 2KH(5). Néu 2KH(5) = 0, day quén dong co duoc dau tuong (mg Vol toc do thap
Khi 2KH(5) = 1, day quan dong co dugce dau YY tuong ng véi tbc do cao. Tiép
diém 1KH(4) hen quan dén thlet bi chuyén d6i téc do truc chinh. N6 ¢ trang thai ho
trong thoi gian chuyén 601 tdc d6 va chi kin khi da chuyén doi xong. Pong co dugc
dao chiéu nho cac cong tic to 1T, 1IN, 2T, 2N.

a/ Khoi dong:Gia st 1KH(4) = 1, 2KH(5) = 1. Mudn khéi dong thuan 4n
MT() —» 1T(1) =1, - 1T3) = 0, 1T(8) =1, 1T(1-2) =1, > KB2) =1, — td
KB(2) = 1, ndi véi 1T(1-2) tao mach duy tri. KB(4) = 1, — Ch(4) = 1, ddng thoi
Rm(7) = 1. Sau mdt thoi gian chinh dinh, Rt,(4) = 0, —» Ch(4) = 0; Ry(5) =1, —
INh(5)=1, — INh(6) =1, — 2Nh(6) = 1.
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Két qua khi 4n MT ta duoc:KB, IT, Ch co6 dién; sau d6 KB, 1T, 1Nh, 2Nh c6
dién . KB(dl) = 1,dong co BB quay bom dau boéi tron.1T(dl)= 1, va Ch(dl)=1,
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— dong co b duogc ndi A khoi dong voi tbe do thép; sau mot thoi gian duy tri,
1T(dl) = 1, INh(dl) = 1, 2Nh(dl) = 1, déng co P dugc ndi YY chay véi téc do cao.
Néu 2KH(5) = 0, — chi ¢4 1T(1) va Ch(4) c6 dién — dong co chi chay ¢ toc do
thap.

Khéi dong nguoc 4n MN.

b/ Ham may

Pé chuin bi mach hdm va kiém tra toc do dong co, so do st dung role kiém
tra toc do RKT ndi truc véi dong co D (khong thé hién trén so dd). RKT lam viéc
theo nguyén tac ly tam: khi toc do 16n hon gia tri chinh dinh (thuong khoang 10%)
tbc d6 dinh murc, néu dong co dang quay thuan thi tiép diém RKT-1(8) dong; néu
dang quay nguoc thi tiép diém RKT-2(11) dong.

Gia st dong co dang quay thuan. RKT-1(8) =1, — 1RH(8) = 1,—-1RH(8-9) =
1, va IRH(13-14) = 1.

Néu dang quay cham thi KB, 1T, Ch c6 dién; néu quay nhanh thi KB, 1T,
INh, 2Nh, RTh c¢6 dién. — Ch(13) = 0, hoac RTh(13) = 0. Mudn dirng, 4n D(1) —
1T, KB, Ch hoic 1T, KB, 1Nh, 2Nh, RTh mét dién — Ch(13) = 1, hodc RTh(13) =
1, — 2N(14) = 1. Trén mach dong luc, 1T, KB, Ch, INh, 2Nh m¢ ra, 2N dong lai —
dong co B dugc dao hai trong 3 pha lam cho dong co hdm nguoc — tc do giam dén
dudi 10% dinh mirc thi RKT-1(8) mé — 1RH(8) =0, — 1RH(13-14) = 0, — 2N(14)
=0, — dong co b dugc cit ra khoi ludi , dong co dung tu do.

¢/ Thir may.

Mudn diéu chinh hodc thur may, an TT (12) hodc TN(14) — 2T(12) = 1, hoic
2N(14) = 1, — dong co dugc ndi A voi dién tré phu Rf lam cho dong co chi chay voi
tbc do thap.

3. So' do truyén dong an dao mdy doa ngang 2620

Hé¢ théng truyén dong an dao thuc hién theo h¢ MBKD c6 bo khuéch dai dién
tir trung gian, thuc hién theo hé kin phan héi am toc do. Téc do dn dao duge diéu
chinh trong pham vi (2,2 = 1760)mm/ph. Di chuyén nhanh dau dao véi toc do
3780mm/ph chi bang phuong phap dién khi. Tdc d6 an dao dugc thay d6i bang cach
chuyén doi stre dién dong cua khuéch dai may diénkhi tir thong dong co 1a dinh muec,
con di chuyén nhanh dau dao duogc thuc hién bing cach giam nho tir théng dong co
khi strc dién dong cia MPKD la dinh muc.

Kich tir chia MPKD 1a hai cuén 1CK va 2CK dugc cung cép tr bd khuéch dai dién tir
hai tang. Tang 1 1a khuéch dai dién ap (dén kép 1DT) va tang hai 13 ting khuéch dai
cong suit (dén 2DT va 3DT).

Tin hiéu dat vao tang 1 13: Uy= Ugg— 7.0 — Uy (3-1)

Trong do:

U,q :dién 4p chu dao léy tren bién tro 1BT;
yco dién ap phan hoi 4 am tbc do dong co, lay trén FT
Unp: dién ap phan héi mém,ty 18 véi gia toc va dao ham gia toc,lay ¢ dau ra cua
cudn thir cdp 2BO-2 va 2BO-3 cua bién ap 2BO,cudn so cap cia 2BO (2BO-1)ndi
tiép v6i mach R,C.Do d6,dong dién so cip cia bién ap vi phan 2B0-1 gdm hai thanh
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phan ty 18 véi tde do va ty 18 véi gia toc cua dong co.Nhu vay dién ap thir cip bién
ap 2BO s¢ ti 1€ véi gia toc va dao ham cua gia toc dong co.

(o

. CKP
|
CB MDKD CB
' '
v 1BO-1
UD
+ _
g_
+ 2BT
X 1CK 2CK K
3 s
P
2DT
1BO-2|§: R5 [] — [I]M 2= || R5 §| 1BO-3
R6 R7
| S| T -
RS R9
2BO-2 ‘g: R10 §| 2BO-3
i
2BO-1 R g
YA — 1BT
RN 2 RT
I . 1T

Hinh 4.3. So d6 hé thong truyén dong an doa may doa 2620
Dién ap dit vao tang khuéch dai 2 1a U,, duge xac dinh bang biéu thuc:
Uv2 = Url - Uml (4'2)
Trong do:
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U, - dién 4p dau ra tang 1, 1a dién ap roi trén dién tro R8, RI.

Unni- dién ap phan h6i mém ty 18 voi dao ham dong dién mach ngang, dugc lay
trén hai cudn thtr cap 1BO-2 va 1BO-3; cudn so cap 1BO-1 mac nbi tiép trong mach
ngang cua MDKD.

Nguyén 1y 1am viéc:khi dién ap cha dao bang khong, do so d6 b khuéch dai
nbi theo so dd can bang nén dong dién andt hai nira dén 1PT 13 nhu nhau(lp
=I,1),dién ap roi trén Rg va Ry bang nhau, nhu vay dién ap ra ting 1 bang khong.

U, = (IaP - IaT)- Rg=0 .

Va tuong tu dong dién andt hai den 2DT va 3DT bang nhau (I,; = I,3), hai
cudn day 1CK va 2CK c6 dién tré va s vong nhu nhau, stc tir dong ctia chiing tac
dung nguoc chiéu nhau nén st tir dong tong cua KDMD bang khong.

F, = Fick—Fack = (Ta— 1a3). W=0

Khi RT =1, — U, > 0, do su phan cuc ctua di¢n dp chu dao nén ntra dén phai
thong yéu hon ntra deén bén trai cia 1DT, dién ap trén Rg 16n hon dién &p trén R,
dién ap ra cua téng 1 ¢6 cuc tinh 1am cho dén 3DT thong manh hon 2DT tic 1a 13>
L., hay ek > Ijck va stic tr dong F, co dau tuong ung véi chiéu quay thuan ctia dong
co. Toc do dong co 16m hay bé tuy thudc vao dién ap chu dao.

Khau phan hdi 4m dong dién c¢6 ngit: loi dung tinh chit cia MPKD 1a khi ¢o
dong dién phan ung, dién 4p ra ctia né s& giam do tac dung cta phan tmg phan tng.
Mach phan hdi 4m dong dién co ngit gdm co cudn bu, cau chinh luu 1V va bién tro
2BT. Khi dong dién phan (mg con nhé va nhé hon dong di¢n ngat (I, < I,¢), sut ap
trén cudn bu nhoé hon dién ap trén bién tré 2BT(U,); cau chinh luu 1V khong thong,
va dong dién cudn bu hoan toan twong tng véi dong dién phan tng, MPKD duoc bu
du. Voi gia thiét I, = I, thi strc tir dong cta cudn bu sé& 1a:

Fo=1,. Wp=1,. W, (4-3)

Khi I, > I, thi ta ¢6 U, > Uy; cac van 1V thong, xudt hién dong di¢n phéan

mach I,y va dong dién cudn bu s€ gidm di mot luong:
i Ib = Iu_ IlV (4'4)

Muc do bu giam di va két qua dién ap ra cia MDKD gidm nhanh khi dong
dién phan tng ting 1am cho dong dién phan tmg dugc han ché.

Trong truong hop nay, stc tor dong cua MDKD 1a:

F,=Fp +Fo-Fg=Fpp+ (I — Liy). Wy— L. Wy=F—Liy. Wy, (4-5)

Trong do6 :

F,— std cua hai cuon 1CK va 2CK
F,= 1. W,, - stc tir dong cia cudn bu
Fq= 1. Wy - stic tr dong doc truc dugce bu du khi ILr < I :

Tir cong thic (4-5) ta thay: khi I, > Ing thi strc tir dong cua MDKD bi giam di
mot lugng (Iy. Wy). Nhu vdy c6 thé coi strc tir dong tong caa MPKD duoc sinh ra
boi hai cudn 1CK- 2CK 14 F; va cudn bu W, voi stic tor dong (1;yv. Wy,) nguoc chiéu
suc tir dong Fy,

3.3 So do truyén dong mdy doa toa dé 24450

1/ Théng sé ky thudt

72



May doa toa d6 2A450 dung dé gia cong nhiéu 16 c6 toa do khac nhau trén 1
chi tiét gia cong tién. May doa nay cho phép nhan dugc d6 chinh x4c gia cong cao.
Trén may c6 thé thyc hién dugc cac phép do kich thudc 1ay dau va kiém tra kich
thudc giita cac tAm ctia 10.

Hinh 4-5 trinh bay nguyén 1y mach luc ciia may. Pong co truyén dong chinh
6 Pam= 8kW; Ugy = 220V; ngy = 1440vg/ph. Pham vi diéu chinh téc d6 D = 10:1.

N ATE S T
w o ]

Kw
ﬁ % H. 4-4 So db khéi chirc nang cia hé truyén déng
N2

KH
— | +1, e RAX, R10+U.
!RT CKD RTT RLD J
- ARAR m ADi6 4 | A
KBC D0 RS = . R
[ 5 Py KAe : 3
_"‘\““‘ \
M TR, —f— /‘) )“‘\ kT&
RaL R'I'I‘ KH BN 7\ Y
? R28 \ R15
| - \
| | H— @ B BAX, R0 +1J
RDA Dg KCB 61 N
—Hiﬁ
2CL ] )
o o K1
Ll H
L |
\L LAY

45 So d6 nguyén ly mach lwe may doa toa d6 2A450
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Bién ap dong luc BA dung dé phdi hop dién ap giita dién ap ludi dién va dong
co b, nham han ché toc do ting truong dong dién (di/dt) dé bao vé Thyristor. Bo
chinh luu ciu 3 pha dung Thyristor cap dién cho dong co B. Chinh luu cau 3 pha
dung Pidt cap dién cho cudn kich tir CKD cua dong co va mach diéu khién cong
nghé ctia may. So d6 khéi chirc ning nhu hinh 4-4

Dé nang cao chét luong tinh va chat lugng dong ciia hé thong, hé thdng truyén
d6ng chinh 1a hé diéu khién kin c6 hai mach vong phan hoi:

-Phan hoi 4am dong di¢n: tin hiéu ti 1¢ voi dong dién phan tmg cta dong co lay
tir bién dong 1TI + 3TIva cau chinh luu 1CL ( U=K L.

-Phan hoi 4m tc do: tin hiéu ty 1& voi toc dd cua dong co ldy tir may phat tde
FT (UFT_ kw (D)

-Bo diéu chinh dong dién R;1a khau ti 1¢ - tich phan

-Bo diéu chinh tbc do R, 1a khau ty 18

So d6 diéu khién bd bién d6i Thyristor c6 3 kénh cho cac pha A kich mé cac
Thyristor 1a 1T va 4T; pha B cho 3T va 6T; pha C cho 5T va 2T. Do thi do tai cac
diém ctia so d0 diéu khién mot kénh nhu hinh 4-6

\
U \/ +

uyri f A i v i . =

mi

(RE-I"

s ;3’“\ B/ B I
_U" ‘ j j ot
A -
i I
. R
' I

Hinh 4-6 Dé thi dién ap tai cac diém do
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Nguyén 1y lam viéc ctia so d6 diéu khlen _cong ngh¢ nhu sau: an M- D, =1,
— dong dién cho cac bo bién d6i va nguon diéu khién. Piéu chinh téc do dong co
duéi tbe do dudi téc dd co ban bang chlet ap VR;. Toc do dong co ting dan dén Dy

Khi dién &p dat 1én dong co dat tri so dinh muec, role dién ap RDA tac dong — tlep
diém RPA = 1, — KCB = 1, — tiép diém KCB mo ra de bién tro BT dau nbi tiép
v0i cudn kich tr CKD lam giam tur thong, tang tdc dén tri s6 cuc dai dén 3000vg/ph.

Dirng may bang cach an nat D, cong tac to Bg co dién, tlep diém thuong dong
ctia n6 sé& lam cho cong tic to KH ¢ dién, tiép diém cta no sé dau Rh song song v&i
phan Umg cua dong co. Qua trinh hdm dong nang bt dau. Khi toc d6 dong co giam
dan gan bang khong, dlot o6n ap D14 khong bi danh thung, role RLD khong tac dong
dé tiép diém cua noé sé& cat dién cudn day cong tic to KH.

- Bao vé qua ap cho céc tiristo 1T + 6T bang mach R-C d4u song song véi cac
tiristo.

- Bao vé mat tir thong bang role dong dién Rrr.

- Hé thdng chi 1am viéc khi quat gié 1am mét cho cac tiristo da 1am viéc (RAL
da kin).

] 2.5.TRANG BI PIEN MAY MAI
2.5.1. Ddc diém cong nghé

Hinh 5-1 Hinh déng chung cia may mai

May mai c6 hai loai chinh: May mai tron va mdy mai phang. Ngoai ra con ¢
cac may khac nhu: may mai vo tdm, may mai rinh, may mai cit, may mai ring v.v...
Thuodng trén may mai c6 u chi tiét hodc ban, trén d6 kep chi tiét va u da mai, trén do
¢6 truc chinh véi da mai. Ca hai u déu dit trén bé may. So dd biéu dién cong nghé
mai dugc gio1 thi¢u ¢ hinh 5-2.

May mai tron c6 hai loai: may mai tron ngoai (h 5-2a), may mai tron trong (h
5-2b). Trén mdy mai tron chuyén dong chinh 13 chuyén dong quay cua da mai;
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chuyen dong an dao la di chuyén tinh tién cuia u da doc truc (an dao doc truc) hoic di
chuyen tinh tién theo hudéng ngang tryc (an dao ngang) hoac chuyén dong quay cua
chi tiét (an dao vong). Chuyén dong phu l1a di chuyén nhanh u d4 hodc chi tiét v.v...

M4y mai phang c6 hai loai: mai bang bién d4 (hinh 5-2¢) va mat dau (h 5-2d).
Chi tiét dugc kep trén ban may tron hodc chtr nhat. 0 may mai bang bién da, da mai
quay tron va chuyen dong tinh tién ngang so voi chi tiét, ban may mang chi tiét
chuyen dong tinh tién qua lai. Chuyén dong quay cua da 1a chuyen dong chinh,
chuyen dong an dao 1a di chuyen cua da (an dao ngang) hoac chuyén dong cua chi
tiét (an dao doc). O may mai bang mit dau da, ban co thé 1a tron hodc chir nhat,
chuyén dong quay cua da 1a chuyén dong chinh, chuyén dong an dao 13 di chuyén
ngang cua d4 - dn dao ngang hoic chuyén dong tinh tién qua lai ciia ban mang chi
tiét - an dao doc.

Mot tham sb quan trong cta ché d6 mai 1a téc do cat (m/s):

V=10,5d.0,.10 ’
Trong d6: d - dudong kinh d4 mai, [mm];
w, - toc 0 quay cta da mai, [rad/s]
Thuong v =30 + 50m/s

Hinh 5.2. S do gia coéng chi tit trén may mai

a) May mai tron ngoai

b) May mai tron trong

¢) May mai mat phﬁng bﬁng bién da

d) Méay mai mat phang bang mat dau (ban chir nhat)
e) May mai mat phang bang mat dau (ban tron)

1. Chi tiét gia cong
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2. b4 mai

3. Chuyén dong chinh

4. Chuyén dong an dao doc

5. Chuyén dong an dao ngang.

2.5.2 Cac dac diém vé truyén dong dién va trang bi dién cua mdy mai

1. Truyén déng chinh: Thong thuong may khong yéu cau diéu chinh tc do,
nén su dung dong co khong ddng b roto 16ng soc. O cac may mai ¢d ndng, dé duy
tri tbe do cat 1a khong d6i khi mon da hay kich thuéc chi tlet gia cong thay doi,
thuong sir dung truyen dong dong co co6 pham vi diéu chinh toc d6 1a D = (2 = 4):1
v0i cong suit khong doi.

O mdy mai trung binh va nhé v = 50 + 80 m/s nén d4 mai c6 duong kinh 16n
thi toc d6 quay da khoang 1000vg/ph. O nhirng may c6 dudng kinh nho, toc do da rat
cao. Bong co truyén dong 1a cac dong co dic biét, dd mai gin trén truc dong co,
dong co ¢co toc do (24000 + 48000) vg/ph, hodc ¢co thé 1én téi (150000 + 200000)
vg/ph. Ngudn cua dong co la cac bo bién tan, c6 thé 1a cac may phat tan sb cao (BBT
quay) hoic 13 cac bo bién tan tinh bang Thyristor.

M6 men can tinh trén truc dong co thuong 1a 15 + 20% momen dinh muc. Mo
men quan tinh cta d4 va co cu truyén luc lai 16n: 500 + 600% momen quan tinh cta
dong co, do d6 can ham cudng birc dong co quay da. Khong yéu cau dao chiéu quay
da.

2. Truyén déng an dao

a/ Mdy mai tron : 6 may ¢& nho, truyén dong quay chi tiét dung dong co
khong dong bd nhiéu cap tdc do (diéu chinh sb ddi cuc) véi D = (2 = 4):1. O cac may
16n thi dung hé thng bién d6i - dong co mot chiéu (BBD-BPM), hé KPT — PM ¢6 D
= 10/1 véi diéu chinh dién ap phan tng.

Truyén dong an dao doc cua ban may tron c& 16n thuc hién theo hé¢ BBD-BDM véi D
= (20 +25)/1.
Truyén dong an dao ngang su dung thuy luc.

b/ May mai phang: Truyen dong an dao cua u da thyc hién lap lai nhiéu chu
ky, str dung thuy luc. Truyen dong an dao tinh tién qua lai ctia ban dung hé truyén
dong mot chiéu v6i pham vi diéu chinh toc doD=(8+10):1
3. Truyén dong phu trong mday mai la truyén dong an di chuyén nhanh dau mai, bom
dau cua hé théng boi tron, bom nude 1am mat thuong dung hé truyén dong xoay
chiéu véi dong co khong ddng bo roto 16ng soc.

2.5.3 So' do diéu khién mdy mai 34161

May mai tron 3A161 dugc dung dé gia cong mat tru clia cc chi tiét co chiéu
dai duéi 1000mm va dudng kinh duéi 280mm; dudng kinh d4 mai 16n nhat 1a
600mm. So d6 diéu khién may mai 3A161 (don gian ho4) duoc trinh bay trén hinh 5-
3.

bong co BM (7 kW, 930vg/ph) quay da mai.

DPong co DT (1,7 kW, 930 vg/ph) bom dau cho hé thdng thuy luc dé thuc hién
dao an ngang cta u d4, an dao doc cua ban may va di chuyén nhanh y da an vao chi
tiét hodc ra khoi chi tiet.
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Pong co BC (0,76 kW, 250 + 2500 vg/ph) quay chi tiét mai.

DPong co BB (0,125 kW, 2800 vg/ph) truyén dong bom nudc.

Pong mo van thuy luc nhd cdc nam cham dién 1NC, 2NC va cac tiép diém
2KT va 3KT.

Pong co quay chi tiét duoc cung cip dién tir khuéch dai tr KDT. KPT nbi
theo so d6 ba pha két hop véi cac dibt chinh luu, ¢6 6 cudn lam viée va 3 cudn day
diéu khién CK1, CK2 va CK3. Cudn CK3 duoc ndi véi dién ap chinh luu 3CL tao ra
stc tu hoa chuyén dich. Cuon CK1 vtra 1a cudn chu dao vua 1a cudn phan hdi 4m
dién ap phan tmg.Dién ap chu dao Uy 14y trén bién trg 1
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Hinh 5-3. So @b diéu khién may mai 3A161
con dién ap phan hoi Upham ap liy trén phan ing dong co. Dién 4p dat vao cudn day
CK1 la:
UCKlecd'Uph =Ucd'kUlr (5'1)
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Cudn CK, 14 cudn phan hdi duong dong dién phan tng dong co. N6 dugc ndi vao
dién ap tht cap cua bién dong BD qua b chinh luu 2CL. Vi dong dién so cap bién
dong ti 1¢ v6i dong dién phan img dong co (I;= 0,815 I,) nén dong dién trong cudn
CK, ciing ty 1& véi dong dién phan tGng. Stc tir hoa phan hoi duoc diéu chinh nhd
bién tré 2BT.
Téc do dong co dugc diéu chinh bang cach thay d6i dién ap chu dao Uy (nho bién
tro 1BT). Dé 1am ctng dic tinh co & vung téc do thap, khi giam Ugq can phai ting hé
s6 phan hdi duong dong dién. Vi vay, ngudi ta da dat sdn khau lién hé co khi giita
con truot 2BT va 1BT.

Dé thanh lap dic tinh tinh ciia dong co ta dya vao cic phuong trinh sau:

bién ap téng trén cudén CK1 1a Uk 3

Uckiz =Uea — Uut Uga . Uck2 = Uea — Unt Kga. Ki. Iy (5-2)

Trong do: Ucks = Kgao. Kii. Iy 1a dién ap trén cudn CKZ qui doi vé CK,.

Stc dién dong cua khuéch dai tir (v6i gia thiét diém lam viéc ctia né nim &
doan tuyén tinh)

) EKQT = Kgkpr - Ucki £ (5-3)
Trong d6: Kgpr - hé s6 khuéch dai dién ap cua KDT
Phuong trinh can bang dién ap trong mach phan tng 1a:
EKDT =K.®.0 + Iu’ . Ru'z (5-4)

Tir cac phuong trinh (5-2), (5-3), (5-4) va mot s bién ddi ta nhan duoc phuong

trinh dac tinh tinh cta hé nhu sau:

Ky KU, [Ruz + Ky +(R,p +Kl..qu2)}].KD
1+ Ky (1+ K1)

bac tinh tinh cua hé thé)ng duoc ve trén hinh 5.4
So do cau truc cua hé thong duoc trinh bay trén hinh 5.5
4w

1 Uegam™Ueaz >Ueas >Ucas
W

Kp T

Woy
E [ U,
Ug Kpr  |Beor Jf’ 1 1 1“78 KpRs| | w %K
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(5-5)

L

H. 5-5 So db cau tric hé théng diéu khién may mai 3A161 H.5-4 Bac tinh tinh ctia déng co

Nguyén 1y 1am viéc cua so d6 diéu khién ty dong nhu sau:

So d6 cho phép diéu khién may & ché do thir may va ché d6 1am viéc tu dong.
O ché do thir may céac cong tac 1CT, 2CT, 3CT dugc dong sang vi tri 1. Mo may
dong co BT nho an nat MT, sau d6 c6 thé khai dong dong thoi DM va BB bang nut
an MN. Pong co PC dugc khoi dong bang nut an MC.

O ché d6 tu dong, qua trinh hoat dong ctia may g@)m 3 giai doan theo thu tu
sau:
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1) Pua nhanh u d4 vao chi tiét gia cong nho truyén dong thuy luc, dong cac dong
co bC va bB.

2) Mai tho, roi ty dong chuyén sang mai tinh nho tac dong cua cong tac to.

3) Ty dong dua nhanh u da ra khoi chi tiét va cat dién cac dong co bC, bB

Trudc hét dong cac cong tac to 1CT, 2CT, 3CT sang vi tri 2. Keo tay gat diéu

khién (duoc bé tri trén may) vé vi tri di chuyén nhanh u d4 vao chi tiét (nho hé théng
thuy luc). Khi u da di dén vi tri can thiét, cong tdc hanh trinh 1KT tac dong, dong
mach cho cac cudn day cong tic to KC va KB, cac dong co BC va BB duoc khoi
dong. Pong thoi truyén dong thuy luc cua cac may duoc khoi dong. Qua trinh gia
cong bit dau. Khi két thuc giai doan mai thd, cong tic hanh trinh 2KT tac dong,
dong mach cudn day role 1Ry, Tiép diém cua nd dong dién cho cudn diy nam cham
INC, dé chuyén ddi van thuy luc, lam gidm tdc dd an dao cua uy da. Nhu vay giai
doan mai tinh bit diu. Khi kich thude chi tiét da dat yéu cau, cong tdc hanh trinh
3KT tac dong, dong mach cuén day role 2Rr;. Tiép diém role nay dong dién cho
cuén day nam chdm 2NC dé chuyen (101 van thuy lyc, dua nhanh u da vé vi tri ban
dau. Sau do, cong tac 1KT phuc hoi cat dién cong tac to KC va KB; dong co BC
dugc cat dién va dugc hdm dong nang nho cong tac to H. Khi toc do dong co du nho,
tlep diém role toc d6 Ryr mo ra, cat dién cudn day cong tic to H. Tiép diém cua H
cat dién trd ham ra khoi phan Gmg dong co.

6.TRANG BI PIEN MAY CAN THEP
6-1 Khai niém chung vé cong nghé cdn thép

1. Bién dang cua kim loai

Kim loai dugc gia cong bang
ap luc rat pho bién. Phuong phap
gia cong bang ap luc bao gém
nhiéu dang: can, ¢ép, dap, dot,
cat, kéo, chudt v.v... Duéi tac
dung cua ap luc ngoai (ngoai
luc), kim loai s& bi bién dang by
hoac bi dut gay.

Lam bién dang kim loai dé
nhan dugc cic s cong bang an
pham theo yéu cau nao do6 khi
gia cong bang ap luc 1a ndi dung cua ly thuyet bién dang déo, ly thuyét gia cong kim
loai bang ap lwc.Ta chi xét nhimg van dé chung dé hiéu nhimg yéu cau cong nghé
doi hoi sy dap tng cta trang bi dién cho cac may gia cong bang ap luc.

Dung kinh hién vi dé quan sat mot mat kim loai d3 mai nhin dé thay cau tric
ctia n6 nhu hinh 6-1. Qua hinh v& nay ta thay cac hat tinh thé kim loai tiép xuc voi
nhau theo dudng thang gy khiic trén mat mai.

H.6-1 Cau triic mt cat kim loai d@ mai nhin
a) So do cac hat tinh thé kim loai
b) Ranh gidi gitra cac hat nhin qua kinh hién vi
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Béng nhiéu thuc nghiém ngudi ta da nhan biét duge: Kim loai bi pha huy
khong phai theo 16p phan cach gitra cac hat ma su phé huy lai chinh & cac hat (theo
mit truot tinh thé).

Sy thay d6i kich thudc va hinh dang ban dau cta vat thé kim loai khi bi ngoai
luc tac dung goi la bién dang kim loai. Bién dang cua kim loai dugc chia thanh hai
loai 1a: bién dang dan hoi va bién dang déo.

- Bién dang dan hoi 13 bién dang cua vat thé ma sau khi ngoai luc thoi tac
dung vao vat thi vat s€ trd lai hinh dang va kich thuéc ban dau, nghia 1a vat chi bién
dang khi né dang chui tac dung cua ngoai luc.

- Bién dang déo 1a bién dang cua vat ma sau khi bé ngoai luc tac dung vao no,
n6 ¢ hinh dang va kich thuéc méi so véi hinh dang va kich thuée ban dau.

Truc tung biéu thi luc kéo hay tng suét kéo. Truc hoanh biéu thi chiéu dai
thanh thép mau hay do din tuong P19o
d6i. Pau tién, d6 dai mau thép ting . ¢ Aﬂ
ty 1 thuén voi luc keo (doan OA).
0] doan nay, néu thoi tac dung luc, A
mau s& lay lai hinh dang va kich
thude cii, d6 1a giai doan bién dang
dan hoi.

Trong mang tinh thé, cic nguyén %
ttr kim loai chiém vj tri twong tmg 0 .
v6i thé ning cuc tiéu. Khi bién
dang dan hoi, cac nguyén tir xé
dich khoi vi tri can bang 6n dinh.

Su xé dich nay rat nho, khéng qua khoang cach giira cac nguyén tir (c& vai °A, 1

°A = 1. 10’'mm). Do su ting khoang cach giita cac nguyén tir ma thé tich kim loai
tang 1én, mat do kim loai giam di.
Néu tiép tuc ting luc kéo qua gidi han dan hoi (twong ung diém A), d6 ting bién
dang dai s& khong ty 1€ voi lyc keo, ma nd s€ tang nhanh hon (doan cong AC). Néu
ctr tiép tuc tang luc kéo nira, s& dan dén mau bi pha huy (dut, trong ng voi diém B).
Khi lyc kéo ting chua dén mirc pha huy mau (diém C), ma lyc kéo bat dau giam thi
mau khong lay lai duoc hinh dang va kich thudc cii, ma né con gitr lai mot do dan
nao d6 (doan &,), ngudi ta goi d6 1a d6 bién dang déo cua vat.

_ gl g!

H 6.2 Quan hégitra hg:g kéo vabién dang
dai cia mau thép

Nhu thé, bién dang dan hoi ludn xay ra trudc moi bién dang déo. Bién dang déo cua
kim loai phy thudc vao thanh phan ciu tao kim loai, nhiét 46 va phuong phép gia
cong bang ap luc.

Céac phuong phéap gia cong bang ap luc nhu can, kéo, ép, dap, rén ...dua vao
bién dang déo cua kim loai dé thay doi hinh dang, kich thudc cua kim loai.

Ngoai luc tac dung vao kim loai phai vuot qua gi6i han bat dau giy bién dang
(theo hudng lyc can nho nhat), nhung khong gdy ra pha huy kim loai, tac 1a pha v&
mdi lién két gitra cac hat; tir 6 ciing 1am thay doi tinh chit co 1y cua kim loai.
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Thuc nghiém kéo miu ching to rang bién dang cua kim loai xdy ra 1a do kim
loai truot theo cac mat phang xac dinh goi 14 mat phang truot. Khi cac mit phang
nay trugt, bé mit mau s& cd cac vét goi 1a cac duong truot. Mat phang truot thudng
tring véi mat phang tac dung cia ngoai luc mot goc khoang 45°. Bién dang déo chi
c6 thé bat dau khi tao ra trong kim loai mot trang théi ing suit xac dinh. Khi d6 ung
suat truot (tiép myén) tac dung theo mat phéng trugt dat do 16n xac dinh tuy thude
tinh chit ctia kim loai va thang duoc ndi trd trén mit phiang trugt hay theo dudng
phan cach gitra cac hat trong kim loai.

Khi gia cong bing ap luc, co thé coi ngoai luc 14 t6 hop cac lyc keo va nén. De
khao sat mot s dang bién dang chinh, ta quy wdc ing suit nén 1a duong, ing suét
kéo la am.

2. Khai niém chung vé cong nghé can thép

Can 1a mot phuong phép gia cong bang ap luc dé 1am thay doi hinh dang va kich
thude cua vat thé kim loai dua vao tinh chat bién dang déo ciia né.

Yéu cau quan trong trong qué trinh can 1a Gmg suat nodi cta bién dang déo khong
duoc qua 1én, ddm bao kim loai van giit dugce do bén cao. Do ung suét noi bién dang
déo giam khi nhiét 6 kim loai ting, cho nén trén thuc té phuong phép can néng
thuong dugc sir dung nhiéu nhat dé giam luc can va nang luong tiéu hao trong qua
trinh cén.

Trong mot sb trudng hop do yéu cau cong ngh¢ phai dung phuong phap can
ngudi, vi du nhu can thép tdm mong c6 bé day tdm can nhé hon 1lmm. Vi néu can
thép tAm mong ma dung phuong phap can nong s€ sinh ra 16p vay thep kha day so
v6i thanh phim nén bé day mat tAm thép can s& khong dong déu vé chiéu day. Can
ctr vao nhi¢t do cua phoi trong qua trinh can, nguo1i ta chia ra hai phuong phap can:

- Phuwong phap can ngudi: khi nhiét do ctua phdi nhd hon 400°C.

- Phuong phap can néng: khi nhiét &6 ctia phéi 16n hon 600°C

a) Cdu tao ciia mady cdan

May can thyc hién nguyén cong chinh lam bién dang déo kim loai dé c6 hinh
dang va kich thudc theo yéu cau mong mudn. Phoi kim loai duoc nén ép, kep va kéo
qua hai truc can quay nguoc chiéu nhau.

Mot may cén thuong c6 cac bo phan chinh sau (hinh 6-3):
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Hinh 6-3 Cau tao cila may can

14 13 d)

+ Hop can: goém hai truc can 9 (h.6-3a) hodc nhiéu truc can 10, 11... (h.6-3d),
géi truc dat trén than may 12 (h.6-3a va 6-3d). Truc can trén thuong duoc goi 1a truc
can dong co6 thé dich chuyén theo phuong thang dimg va duoc dinh vi bang thiét bi
kep truc, con truc can duoi la truc can c¢d dinh.

+ Co cau va thiét bi truyén luc: c¢6 thé khac nhau tuy theo chirc ning va cau tao

cua tung loai may can.
O nhitng may can cong suat 16n (can thd, can thép tdm day) va cac may can co tée do
cao, thi hai truc can dugc truyén dong riéng ré tu hai dong co riéng ré 3 (h. 6-3a va
6-3b). O nhimg may can khac, truyén dong quay truc can do mot dong co 9 dam
nhan goi 1a truyén dong nhoém thong qua hop banh rang c6 cuing duong kinh vai ty sb
truyén i = 1.

Gitra dong co truyen dong 3 va hop banh rang 4 co dat hop toc do dé ph01 hop
tbc do gitta dong co truyén dong va toc do cua truc can phu hop theo yéu cau cong
nghé.

+ Pong co truyén dong: dé truyén dong truc can thuong dung cac loai sau:
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- Pong co khong dong bd roto 16ng séc cho may céan lién tuc cong suat nho.
- Pong co khong ddng bo roto diy quan duge ding cho may can lién tuc cong
suat 16m.
- Pong co dién mot chiéu duge dung cho cac may can dao chiéu (mdy can quay
thuén nghich).
b) Phan loai may can
May céan rat da dang va nhiéu ching loai. Phan loai mdy can c6 thé duwa trén
cac dic diém sau day:
+ Theo tén goi cua san pham sau khi can:
- May can tho, c6 duong kinh truc can @ = (800 +~ 1300)mm.
- May can tdm c6 duong kinh truc can @ = (1100 + 1150)mm.
- Méy can thép hinh (duong ray, thép gbéc thép chir U, thép chir I) c6 duong kinh
phoi can @ = (750 + 900)mm.
- May cén day c6 duong kinh truc can @ = (250 + 350)mm.
+ Theo nhiét d can c¢6 hai loai:
- May cén ngudi khi nhiét do ctia phoi can cé t° < 400°C.
- May can néng khi nhiét do ciia phdi can co t”> 600°C.
+ Theo cong nghé céan co hai loai:
- May cén lién tuc khong dao chiéu.
- May can dao chiéu thuan nghich
6-2 Cdc thong sé co bin dic trung cho cong nghé cdn thép.
Cong nghé can thép dugc mo ta trén hinh 6-4:
Khi cho phoi kim loai vao hop can, phoi bi kep va ep chat gitra hai truc can quay
nguoc, chiéu nhau, két qua bé day cua phoi giam xudng, chiéu dai cua phdi ting 1én
va chiéu rong tang lén chut it.
Néu coi hai truc can ctua may gidng hét nhau, quay nguoc chiéu nhau cung téc do
va phoi can c6 co tinh ddng déu nhau, ki hiéu cac dai luong ctia phoi la:
H - bé day phoi; B - bé rong cua phoi;
L - chiéu dai cua phoi; F - tiét dién cua phoi
Véi chi s6 1 cta cac thong sO cla
phoi trude khi can va chi so 2 cta céc
thong s6 cua phoi sau khi can ta co:
L2>L1; H2 <HI; F2 <Fl
1. Céc théng sé co ban
a) Hé sb kéo dai

Ll
2= 6

H 6-4. Cong nghé can thép

Sau n lan can, ta c6 hé so kéo dai la:

A=114 (6-2)
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Néu coi thé tich cta phéi 1a khong doi V, =V, thi

£

e 6-3
Gb _B_R ()

V

E

[\S]

Néu coi d6 nd rong khong dang ké B1= B2 thi:

L _ F _HB H

L F, HB, H, (6-4)
b) Goc ngoam a (hinh 6-5) tuong ting v61 cung ngoam AB
2) Piéu kién dé truc can ngoam dwoc phoi.

Tryc can ngoam dugc phdi va can

ép duoc 1a nhd ma sat tiép xGc xuit y
hién trén cung ngoam AB khi truc can
quay. Ngoai lyc T keo phoi vao con ¢o . GD
luc P day ra ctia phoi. Néu luc cta phoi s ‘/‘E c
day ra 16n hon luc kéo vao thi truc can = P L
khong ngoam dugc phoi. r\g
Biéu d6 luyc tic dung 1én phdi can ( o
biéu dién trén hinh 6-5. N
Phan tich hai luc trén ta thiy rang: .
dé truc can ngoam duoc phéi thi: H.6-5. Biéu dolyc tac dung 1én truc can
Ty> P, hay T. cosa > P.sina T > P.tga (6-5)

a) B nén ép tuyét doi
Ah = Hl - H2 (6-6)
Tt hinh 6-5 ta c6:
H] = H] +2BC
Ah=2BC=2(0OB - 0C) =2R(1-cosa)
Ah = D(1-cosa) (6-7)
Trong d6 : D - duong kinh tryc cén;
R - ban kinh truc can.
b) Bé né réng theo chiéu ngang

Ab = B2 - B1
Theo cong thirc kinh nghi¢m, c6 thé tinh theo biéu thirc sau:
Ab =a.Ah

Trong: hé s6 a co xét dén anh hudng nhiét d6 ctia phoi can a = (0,25 + 0,35)
c) Vung chdm sau va vung vuot truoc.
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Khi can thép, trong vung bién dang ( ™
(phan gach chéo trén hinh 6-4) s€ c6 hai A\~

\ 1 NP
vung: \ N Pf‘{

-Vung chém sau la vung khi tdc docua | 4 H Ty H % <
phoivéi V- téc do dai truc can;V,- toc do /

ra cua phoi khéi truc can V; nho hon tde
do dai cua truc can V,< V.
-Vung vuot trude 1a khi tbc d6 ra cua
phéi V, 16n hon tdc do dai cua phodi V,>V. | veotimoe
Do vuot trude duoc dic trung boi ty so: Sl

o, Vo=V, H.6-6. Hién twgng cham sau
0= V % (6-8) va vuwot truedce

Trong d6: V- tdc d6 dai truc cén;

V,- toc do ra cta phoi khoi truc can

Trén thuc té,khi can tam day s% =(3 +5),con khi can tim mong s%=(11+ 15)

Nhu vay taco :V, <V < V,.

Trong vung bién dang, toc do cua phdi s& ting tir V, dén V, nén s& c6 mot tiét
dién nao do tdc do cua phoi bﬁng tdc do dai cua truc can (tiét dién N-N’ trén hinh 6-
6). Tiét dién nay dugc goi 1a tiét dién toi han (c6 tén goi khac 1a tiét dién trung binh).
Goc tam B tuong tng véi cung chin NB duoc goi 1a goc t6i han.

Gbc t6i han c6 thé tinh theo biéu thirc sau:

a a a
—Z(-——)<=Z .
B 2( 25%)<2 (6-8)

Trong do: ¢, 1a gbc ma sat.
d) Ap lwc ddt 1én truc can trong qud trinh cdn thép
Khi can, truc can dat 1én phoi mot luc dé thang noi tré bién dang cta phoi.
Ngoai ra, phan lyc cua phoi cling gay ra mét luc dat 1én truc can.
Néu goi Py, 13 4p sudt ép trung binh va Fla dién tich tiép xuc gitta truc can va
phéi thi phan luc toan phan dit 1én mot truc can bang:
P = Py, F(6-9)
Trong d6: Py, - 4p sudt ép trung binh, N/mm?®;
F - dién tich tiép xuc, mm
Tri s6 ap sut ép trung binh phu thudc vao nhiéu yéu té sau day:
- Thanh phan ho4 hoc cta phoi
- Nhié¢t do cua phoi.
- b6 day cua phéi (B ) d6 nén ép (Ah) va mot sb yéu té phu khac.

B,l= Ghsa] 2)l[mm 1 (6-10)
Trong do 1-1a day cung AB chin goc ngoam o.
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Tinh gan dung: [ = AB = Dsin %(mm) (6-11)

Trong do sin? = [1= coa
’ 2 2
ba biét Ah = (1 — cosa)D; nén
sin = [A1 (6-12)
2 2D

Tu do suy ra:

Ah
[ = D\/g =N R.Ah[mm] (6-13)

Vi R =D/2 : ban kinh truc can.
Thay vao biéu thure trén ta ¢6 ap luc dat 1én mot truc can khi cadn bang:

P=P, B,NRAK,[N] (6-14)

Tri s6 ap suat ép trung binh duoc tinh theo cong thirc Xélicop:

2H
P =115 ——=2 _ 4.4°" )
th c Ah(5—1) (6 15)

Trong do: kC - diém gidi han ndng chay cua phéi;
0 - goc ma sat truot;
H,
A=—" (6-16)

1
H, - bé day cta phdi ¢ tiét dién gidi han.
H, - bé day cta phoi ¢ tiét dién gia cong.
Céc thong so k¥ thuat cua phoi va truc can dugc biéu dien trén hinh 6-7.

H 6-7. Thong soclia phoi vatruc can
6-3 Tinh momen truyén dong truc cdn
1. Phuong phap Xélicop
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Phuong phap nay dua theo ap suat ép trung binh dé tinh momen truyén dong
tryc can, bao gom cac thanh phan momen sau:

- My,; : mdmen hitu ich can thiét dé lam bién dang phoi va khic phuc lyc ma sat
giita phoi kim loai va truc can trong ving bién dang tmg voi cung ngoam

- M6men khong tai M.

- M6men dong Mg, dé khac phuc luc quén tinh, tao gia tc.

Momen dong xuét hién khi thuc hién dao chiéu quay va diéu chinh toc do.

Vay moémen can bang :

M :Mhi + Mms =+ Mo =+ Mdg (6-16)

- Mdomen hiru ich dugc tinh dya vao ap luc trén truc can.

Néu coi bién dang phéi nhu nhau ¢ hai phia cta truc can ((¢, = «,) nhu hinh 6-
8, tir do ta co:

Luc tac dung: P,=P,=P (6-17)
Cénh tay don dat lyc: a; = a, = a, luc do
momen tac dung 1én truc céan 1 la:

M;=P.a=PY¥.1 (6-18) \
Mo6men truyén dong cho ca hai truc > vy
can:

Mhi: 2Ptb- Btb\PRAh , ‘
Momen ma sat dugc tinh theo biéu

thuec:
M= Pc.l'ﬂ N (i_l).Mhi +.Pd/,z H 6-8. So dd tinh todn mdmen can
i n i
(6-20)
Trong do:

P-ép suét nén dat 1én tryc can [N/mm2 1;
d - duong kinh cua truc can;
i -ty sb tryén
i - hé s6 ma sat lan;
1 - hiéu suét ctia co cdu truyén lyc.
- M6omen khong tai:
My=B +5)% Mg (6-21)

Jdw

- Momen dong: M, = i

Trong d6: J - mémen quan tinh cia hé truyén dong [kgm’]

2. Phwong phdp sudt tiéu hao nang lwong (STHNL)

Phuong phap nay thyc chat 14 phuong phap tinh mémen truyen dong truc cén
theo suét tiéu hao ning luong trén mot don vi khdi lwgng cua san pham.

Phuong phdp STHNL duoc tinh dya trén duong cong STHNL dugc xay dung tur
thuc nghiém.

(6-23)
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Puong cong ndy biéu thi do tiéu hao ning luong trén mot don vi khdi luong san
pham sau d6 kéo dai phéi (1) hodc theo chiéu day (H) ctia phdi sau mdi mot 1an cén.
Puong cong STHNL duoc biéu dién trén hinh 6-9.
Puong cong STHNL biéu
dién quan hé W=f(}) sut tiéu
hao nang lugng theo do kéo |-l __
dai sau mdi 1an cén duge st -ﬂ-WI
dung dé tinh mémen truyén  [TT]TTTTTS
dong truc can ddi voi céc

W 4 kW hftén Wi

[ SN

may can quay thuan nghich, Wop--2o== ,

con dudng cong STHNL biéu : , .
dién quan hé giita STHNL & M A H(mm)
theo d0 day cua phdi dugc Hinh6-9 Duongcong STHNL

g dung d6i voi cac may can ngudi lién tuc.
Do chinh xac tinh toan mémen truyén dong truc can ctia phuwong phap nay
cang cao néu cac diéu kién can duoc tinh toan cang sat voi didu kién xdy dung

cao néu cac diéu kién can duoc tinh todn cang sat v4i diéu kién xay dung dudng
cong STHNL.
Mo6men can cho 1an can dang tinh toan s& bang:
Mg= 1,4.AW.F.10" [N.m] (6-23)
Trong d6: F - tiét dién cua phoi ¢ 14n can dang tinh, mm?®;
D - duong kinh truc can, mm,;
AW - hiéu sb suét tiéu hao ning luong cia lan can dang tinh va lan
can trude do.
6-4 Trang bi dién mady can nong thudn nghich (CNTN)
1. Bdc diém céng nghé
M4y can néng quay thuan nghich (may can néng dao chiéu) thuong dung dé can
tho.
Trong t6 hop may can néng thuan nghich, ngoai cac hdp can con c6 céc thiét bi
phu nhu: biang lan, dao cét, xe chd phdi, may 1at phodi v.v..
Trén hinh 6-10 gidi thiéu bang chuyén may can nong tho 1150.

o e
2]

4 5 6 T a8 11 12 13 14 15 16 17
—l o O s A A — [ |
] I I [ N AN (I

N

Hinh 6-10 Day chuyén may can néng thé 1150
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Phoi thép tir phan xudng thép duge van chuyén dén 1a nung 2 bang cau tryc 1, s6
10 nung c6 thé 1én téi 20 16 va mdi 10 nung c6 thé chtra duogc 4 + 8 thoi thép ¢ khdi
lugng (5 + 25) tén/thoi Sau do céc thoi thép dugc dua 1én cac xe chd phoi 3 va chd
dén bang lan tiép nhan 4.Ban can 5 dé can khbi lugng thoi theép. Ban quay 6 dung dé
quay thoi thép cho dung hudng (trong truong hop can thiét co the quay 1 goc tbi da
180%).Bang lan 7 va 8 dé dua thoi thép dén hop can 10.Sau mdi lan can, thoi thép
dugc van chuyén trd lai cac bing lan trudc hop can.O ddy trong trudong hop can
thiét,thoi thép co thé 14t di mot g6c 90° nhor may 14t 9.

Khi két thuc 1an can cudi cung, phoi can thanh pham dugce dua qua bang lan 11,
12 va dén may danh vay 1am sach 13 va sau d6 dua t6i may cit phan doan 14 theo
kich thudc quy dinh. Sau d6 chuyén toi bang xich 15, bang lin 16 va may day 1én
ban xép 17 chat vao kho chira 18.

DPong co 19 dung dé truyén dong hop can 10.

Céac may can nong quay thuan nghich c¢6 nhiéu kiéu nhiéu loai, két cau tuy timg
loai ciing khac nhau nhung ché do 1am viéc ctia hé truyen dong truc can nhu nhau.

DBong co truyen dong truc can 1am viéc & ché do rat nang né: dac trung boi
tan s6 dong cat dién 16n (c6 may dat 1500 1an/ £10) va ludn lam viéc ¢ trang thai qua
tai, lac ngoam phoi, mémen cua dong co truyén dong co thé dat toi (2,5 + 3) M -
Tir nhiing dic diém trén, ta c6 thé dua ra nhiing yéu cau chinh ddi véi thiét bi truyén
dong truc can cia may can thép nhu sau:

- Pham vi diéu chinh toc do yéu cau D =10:1.

- Phai lam viéc véi do tin cdy cao trong diéu kién nang né (tﬁn sb déng cat 16n,
thuong xuyén qua tai)

2. Hé truyén déng hop can trong mdy CNOTN

Trong may can néng quay thuan nghich thuong st dung hai phuwong phép truyén
dong.

- Truyén dong nhom: 1a dung mot dong co truyén dong quay hai truc can nho hop
banh ring. Uu diém cta phuong phap nay 1a so do diéu khién don gian, nhung so d6
dong hoc phire tap, kich thudc cua hai truc can yéu cau phai nhu nhau.

- Truyén dong riéng ré: phuong phap nay co uu diém 1a: so dd dong hoc don gian,
kich thudc cua hai tryc can khong yéu cau glong nhau, nhung so dd nguyén 1y dién
phtc tap, can dén hai dong co, moi dong co truyén dong mot truc riéng biét.

a) Hé thong truyén dong dién (truyén déng nhém) hop can trong mdy can nong
quay thugn nghich (CNQTN)

Dai diéu chinh téc d6 dong co truyén dong yéu cau D = 10:1 va duoc thyc hién
diéu chinh hai ving:

- Viing duéi tbe do co ban (n < ngy,)
Thue hién bang cach thay ddi dién ap dit vao phan ung cta dong co.
- Vuing trén tdc do co ban (n > ngy)

Thuc hién bang cach giam tir thong kich tir ciia dong co.

Qua trinh diéu chinh toc d6 & hai ving tién hanh khong dong thoi va khong phu
thudc 1an nhau. So dd nguyén 1y dién trén hinh 6-11 va so d6 diéu khén trén hinh 5-
12.
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* Cdu triic ciia so do:

Bong co truyén dong truc can (1) duoc cdp ngudn tir hai may phat 1F(3) va
2F(4) no1 song song nhau. Cudn kich tir cuia hai may phat KT1F(5) va KT2F(5) dugc
cap nguon tir may kich tir FKF(6). Cudn kich tir cia may phat KTFKF(14) duoc cap
ngudn tir may dién khuéch dai tir ngang MDKDF(14).

May dién khuéch dai MDKDF c6 cac cudn kich tir sau:

- AKDF(15) cudn dién 4p thuc hién chic ning dao chiéu quay cta dong co
bang hai cong tic to IN(15) va 1T(15).

- CDKDF(9) 14 cudn chu dao dong thoi 1a cudn phan héi 4m dién ap co ngit.
Nguyén ly lam vi¢c cia khau nay nhu:
Khi dién 4p may phat 1F va 2Fcon nho hon dién 4p so sanh (Ugldy trén bién tro
2R(10), mdt trong hai diét 1CL hodc 2CL khod nén dong trong cuén CDKDF bing
khong. Khi dién 4p cua may phat 1F va 2F ting bang gia tri so sanh thi 1CL hoic
2CL thong, dong dién trong cudn CDKDF khac khong, c6 s€ lam dién 4p cia may
phat 1F va 2F khong bi ting nhanh mdt cach cudng btrc.

Dién 4p trén bién tré 2R duoc cap tir nguon khuéch dai tir KDT(11).
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- AKPTE(12): 13 cudn dién 4p (cudn dich chuyén) dé chon diém 1am viéc ban
dau ciia KDT.

- CDKDTF(13): 1a cudn chu dao dung dé thay d6i thay d6i tri s6 dién ap ra
cua KDTF, chinh la thay doi tri s6 dién ap so sanh ly trén bién tré 2R bang cac cong
tac to gia téc 1Y, 2Y, 3Y.

+ DKDF(16): 14 cudn phan hoi am dong cé ngit, nham han ché dong dién cia
dong co, bao vé dong co truyén dong trong trudng hop bi qua tai. Nguyén 1y lam
viéc cta khau han ché dong nhu sau:

Khl dong dién phan tmg trong dong co truyén dong con nhé hon tri s dong ngit I <
ng [111 sO 1 o= (2,25 +2,5) Iy, , dién ap U; < U v6i U; =1, (Z,,+ Zcp), con U= U,
hoac U,. lay trén bién tré 4R(17). Khi d6 diot SD 6D hoac 7D, 8D khoa, dong trong
cuén DKDF bang khong. Nguoc lai, khi I, > I U= U, khi d6 2 trong 4 didt trén
s€ thong, dong dién trong cuon DKDF khac khoéng, do tinh chat khir tir ctia cudn
DKDF, dién ap phat ra cia 1F va 2F gidm nhanh vé khong tao ra duong dac tinh co
dang mdy xtc bao vé cho dong co khong bi chay khi qua tai. Dién ap trén bién tro
4R(17) dugc cap ngudn tir khuéch dai KDTD(19). Khuéch dai tir KDTPD ¢6 hai cudn

khéng ché:

- Cuén AKDTD(20) 1a cudn dién ap (cudn chuyén dich) dung dé chon diém
lam viéc cua KDT.

- Cuén DKDTD(26) 1a cudn phan hdi am dong dién kich tir cuia dong co truyén

dong

+ MKDF(27): 1a cudn phan hoi mém dién 4p ciia may phat kich tir FKE(7).
Nguyén 1y 1am viéc ctia khau phan hdi mém dién 4p nhu sau: Cuén MKDF dugc ndi
vao dudng chéo cua cau vi phan qua dién trd han ché R5. Cau vi phan duogc céu
thanh tir 4 vai cau gom cac dién tré R2, R3, R4 va hai cudn kich tir KT1F va KT2F.
Khi dién 4p phat ra ciia FKF On dinh (Ug = const), cau can bang [R2.R4 = R3(
Zyrp T Zgrop)]- Dong trong cuon MKDF bang khong, nguoc lai khi dién ap phat ra
cua may phat FKF c6 xu thé tang hay giam, do hai cudn kich tir c6 tinh cam, cdu mét
can bang, dong trong cuén MKDF khéac khong (chiéu ciia nd s& ngugc hodc cing
chiéu v6i dong trong cudn AKDF. Két qua dién ap phat ra cua FKF s& 6n dinh.

Stec tir dong tong cia MPKDF bing:
. F:z = Faxor — FC})K})F‘ - Fokor £ Fukor . i

Nhu vay diéu chinh toc d§ dong co truyén dong truc can P bang cach thay doi tri
s6 dién ap dat vao phan ung ctia dong co(ving n< n, )thuc hién bang cach thay doi
dién ap phat ra cita MDKDFthong qua cac cudn kich thich ctia n6Cudn kich tur cua
dong co truyén dong KTD(23) dugc kich ngudn tir may phat kich tir FKP(23). Cudn
kich tir cau may phat kich tir KTFKD(21) duoc cap tir may dién khuéch dai tir truong
ngang MDKPD(21). May dién khuéch dai c6 cac cudn kich thich sau:

+ AKDPD(22) 1a cudn dién ap.
+ CPKDPD(25) 1a cudn chi dao dung dé diéu chinh téc do, dong trong cudn

CDKDD cung chiéu v6i dong trong cudn AKDD, nén khi cong tic to gia tbe 4Y va
5Y(28) mat dién, 1am cho dién 4p roi trén R17 (ndi song song véi CDKDD) giam
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xudng, két qua dién ap ra cia MPKDD giam xudng, dong kich tir trong cuén KTD
giam va téc d6 dong co ting 1én.

+ DKDPD(18) 1a cuén phéan hoi 4m dong c6 ngat. Khi I, <1, U, < Uy, diot 9D,
12D (hodc 10D,11D) kho4, dong trong cuon DKDD khac khong, nd lam cho dién ap
ra cia MDKDD tang Ién, dong kich tir cua dong co tang Ién, tbc do dong co giam
nhanh xudng vé khong bao vé cho dong co khong bi chay trong truong hop qua tai.

+ MKDD Ia cuén phan h01 meém dién ap may phat kich tir FKD(27).

Cudn day MKDD dugc nbi vao dudng chéo clia cdu vi phan cdu thanh tir 4 vai
cau gdom: R10, R11, R12 va cudn kich tur cua dong co KTD(23). Khi dién ap ra cua
may phat FKP 6n dmh (Upep = const). Cau can bang (R10. Z,, = Ri1.R}), dong
trong cuon MKDbD bang khong. Trong truong hop dién ap phat ra cua FKD c6 xu
huéng thay d6i, ciu mat can bang (do cuéon KTD c6 tinh dién cam) dong trong cudn
MKDBD khéac khong, chiéu dong trong cuén MKDD sé& clng chleu hoic nguoc chiéu
v6i dong trong cuén AKDD 1am cho dién 4p phat ra ciia FKD s& 6n dinh.

Strc tir dong tong cia MPKDPD bang:

‘ = FAKDD — Fepkon - FpKDD * Fyikpp

Nhu vay, diéu chinh téc do dong co truyén dong & vung 2(n > n,,,) thuc hién
bang cach giam tir thong kich tir cuia dong co thong qua diéu khién dong kich tir cua
may dién khuéch dai tir truong ngang MPKDD.

* Nguyén Iy lam viéc cia so do khong ché

Khéng ché dong co truyén dong B duogc thuc hién bing bo khdng ché chi huy
KC. Mach chi hoat dong duogc khi cac tiép diém bao vé di duoc dong kin. Khi KC &
vi tri “0”, cong tic KH(12) = 1 — KH(13) = 1 [duy tri] — KH(14) = 1 (cap ngudn
cho cac dong 14 + 21).

+ Khoi dong dong co tur tdc d6 bang khong dén téc ¢ dinh muc (n,,,).

Quay bd khdng ché chi huy lan luot tir “0” dén vi tri “4” sang bén phai tuong
g voi chiéu quay thuén, cong tac to 1T(14) =1 va 2T(15) =1 — dong trong cudn
day AKPF c6 chiéu dé dong co chay theo chiéu thuan. Céac cong tic to gia toc
1Y(18), 2Y(19), 3Y(21) lan lugt co dién, 1am tang dong trong cuén CDKDTF, dan
dén tang dién ap ra cia KDTF (ting dién ap so sanh U, trén bién tré 2VR). Két qua
dién ap dat 1én phan tng dong co ting tir khong 1én den dinh mtc U, . Trong qua
trinh nay, tur thong kich tir cia dong co gitr khong d6i.
+ Tang tdc do tir n,,, dén toc do trén co ban. Khi quay bo khéng ché chi huy sang vi
tri “5” va vi tri “6”, cac cong tic to 4Y va 5Y lan lugt mat dién, lam giam di¢n ap dat
lén cudn day CDKDD, két qua tir thong kich tir ciia dong co giam (D < D) téc do
cua dong co s€ tang 1én.

+ Ham dong co tir tbe d n,, vé 0.

Khi quay bd khdng ché chi huy tir vi tri “4” vé vi tri “0”, cac cong tic to 1T(14),
2T(15), 1Y(18), 2Y(19) va 3Y(21) mat dién. Riéng cong tac to KT(27) chua mat
dién (vi role dién ap RA con tac dong). Lic ndy cong tic to IN(16) va 2N(17) c6
dién [qua tiép diém KC(15) ], dong trong cudn dién ap AKDF(15) dao chiéu, dong
co thyc hién hdm nguoc. Khi tbe do dong co giam xudng (img véi dién ap U= (10 +
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15)% Uy, , role dién &p RA thoi tac dong, cong tic to IN va 2N mat dién, qué trinh
ham nguoc két thic.

+ Ham dong co tur téc d6 n > n,,, vé “0”

Khi chuyén tay qua bd khong ché chi huy tir vi tri “0” vé vi tri “0”, 1an luot cac
cong tic to 4Y va 5Y co dién. Pién ap trén cuon CDKDD tang dan lén din dén khi
dong kich tu cua dong co tang dan 1én den chi s6 dinh murc, tbc do cua dong co giam
xubng dén tri s6 n,,, qua trinh giam téc tir n, vé “0” xay ra twong ty nhu di trinh
bay.

VI. TRANG BI PIEN - PIEN TU MAY REN, DAP
21 Yéu ciu veé trang bi dién cho cic may rén, dip.
a- Khai nién chung.

Rén , dép la phuong phap gia cong bang ap luc loi dung bién dang déo cua
kim loai de tao ra cac san phan c6 hinh dang va kich thuéc mong mudn.
Rén , dép nong , dap ngudi chién vi tri quan trong trong coéng ngh¢ san xuat nhiéu
san pham Chung khong chi dam bao cho ra cac phoi co pham chat luong cao ,
chinh x4ac dé gia cong co khi t1ep ma trong nhleu truong hop con la thao tac hoan
thién , Cong ngh¢ ren , dap tién toi tao cac chi tiét dam bao kich thudc, hinh dang
va chét lugng bé mit cudi cung ma chi can gia cong tinh bang co khi va 6 mot s6
truong hop hoan toan khong can gia cong co khi thém . Tién bo vé chat luong san
pham va ning suit trong rén dap khong tach roi khoi qua trinh co khi hoa, ty dong
hoa cac may reén dap.

Cac may rén- dap co loai chi thuc hién mot nguyén cong, co loai thue hién
nhiéu nguyén cong lién tiép.

Ap luc gi cong trén méy thuong rat 16n, duwoc tao ra dudi dang xung luc
dot blen thot gian thao tac ( luc tac dung vao phoi dé gay bién dang) thuong ngan
hozc rat ngan so voi hai lan thao tac (5 -10 ). Néu may dung so d6 dong nhu hinh
5-1 thi md men quan tinh phan dong qui d6i vé truc dong co khong 16m 1am. Khi d6
, momen 16n nhat lac thao tac hoan toan do dong co tao ra va mémen qua tai cho
phép cuia dong co ciling phai rat 16n. Song trong thoi gian dai giauwx 2 1an thao tac
lién tiép , hé lai chi cAn moémen khong 16n, di dé thang ma sat.Dicu d6 khong tan
dung duoc kha nang lam vi¢c ciia dong co. Do vay, Trong cac may reén, dap thuong
dung banh da nhu 5-2. Trong thoi gian khong thao tac, banh da voi mémen quan
tinh 16n s& duoc dong co tich lily ning luong dudi dang dong ning. Lic thao tac toc
do hé giam, dong nang dy trir 6 banh da s€ taoh ra mémen cung dong co de thing
luc can do bién dang cua phdi va mé men qua tai cho phép dong co khong can qua
16m.

b-Dac diém truyen dong dién va yéu ciu vé truyen dong dién.

O cac may rén, dép c6 banh da 5-2 dau truot T chuyén dong 1én xubng thong
qua tryc khuyu. Téc d6 dau truot tuy thugc goc quay cua truc khuyu. do vay,
mdémen quén tinh cua phan nay qui doi vé truc dong co thay d6i.Nhung so véi
momen quan tinhqui d6i toan bo ma chu yéu 1a do banh da thi phan thay d6i nay
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khong 16m 1én trong tinh toan truyén dong cé thé coi nhur khong doi.

Nhu di néu, banh da dugc dong co ting téc dé tich Iy ning luong khi may
khong thao tac va khi banh da giai phong ning luong lic thao tac thi hé giam tdc,
nén dong co chuyén dong chinh ciia may lam viéc trong diéu kién tai thay doi lién
tuc , toc do thay ddi lién tuc nghia la luoén & trang thai qua do.

May ren, dap 1a may cé tdc do cao vi du nhu céac may tu dong dap ton hién dai
c6 dén 1250 hanh trinh trong 1 phat, con & may ép dap nong, lyc 16n 400MN
(4000T) la 50 hanh trinh trong 1 phat. M6i may ren, dép can dam bao gia cong chi
tiét v6i sb luong can va chit lugng yéu cau trén co s¢ gia thanh nhé nhét . Do vay,
tinh chat dong co dién phai phu hop voi tinh chat may .

Dong co phai ¢6 cau tao va kha nang sir dung 1au dai cho phep trong diéu kién
san xuét rén nhu: nhiét do cao, rung dong ...

O céc may ép truc khuyu, tdc do can thiét dé bién dang déo dugc dam bao nho

mach dong hoc co khi cia may. Truong hop ndy , dong co dién chi can quay truc
dan dong chinh ctia may véi téc d6 khong ddi. Vi du nhu dong co kéo may bom
trong may ép thuy luc . Cac truyén dong phu trong cic may rén, dap ciing chi can
tbc do khong doi cua dong co dién din dong. Pong co dién dung pho bién 1a
dong co khong dong bo roto 16ng soc.
O may rén, dap ‘ndng khong co banh da, cong sut dong co qua 200Kw, thuong
dung dong co dong bd dé dam bao tdc do véi sy thay ddi cho phép cua tai. Hon
nita & giai cong suat 16n truyén dong bang dong co dong bo kinh té hon dong co
khong dong bo.

O may rén, dap c6 banh da, thuong dung dong co khong dong bo 16ng soc co
do truot cao cing nhur dong co khong dong boooto day quan.

Mach truyén dong co khi dam bao truyén luc va thay d6i toc do trén truc dong
thanh téc d6 gia cong phu hop trén dau truot voi toe do gia cong cho trude ma tde
dd cua dong co cang 16n thi bd truyen co khi cang 16n, phuc tap hon, gia thanh
cang cao va nguoc lai. Con chinh dong co dién cing cong suat thi toc d6 dong co
cang 16n,gia thanh cang thap.Do vay phai chon téc do dong co nho so sanh kinh té
cac giai phao co thé. Tom lai trang bi dién cho may rén, dap phai dam bao:

Phui hop tinh chat may va thyc hién dugc thao tac cong nghé , chiu rung dong,
nhiét d6 cao...

-An toan va thuan tién khi lam viéc.
- Pat ning suit v6i chat lugng san pham cao.
- Tin cay cao trong khai thac .

Céac khi cu va thiét bi dién duoc dit trong tu riéng ngoai tror dong co dién, nam
cham dién, céng tic hanh trinh dit ngay trén méy. Tu co tiép dia.

Mach khéng ché may, tuy may, co thé c6 3 ché do 1am viée:

+ Dap lién tuc :0 ché @6 tu dong(hay ché do lam viéc bang tay).
+ Dap nhat mot : diéu khién bang nat bam hoic ba dap(Pé dan). O ché d6 nay
dau truot sau 1 hanh trinh s& dimg & vi tri ban dau.
+ Chay diéu chinh may.
Sy thay doi toc d6 bién dang phoi ban dau tuy thudc vao dic diém gia cong vat
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lidu, do 16m, hinh dang va nhiét do phoi . Sy thay d6i nay c6 thé nang cao chat

lugng gia cong va nang suat. Do vdy cac méau rén- dap mdi co truyen dong chinh

co dleu chinh téc do quay. Piéu do con cho phép may co thé dat vao mot day
truyén nao d6 vi c6 thé thay doi tbc do quay cho phu hop voi chu trinh lam viéc
ctia cac may khac. Cudi cung 1a c6 thé chay toc do nho dé diéu chinh may.Nhung

vi nang lwong duy trit cua banh da( dong nang) ty 18 véi binh phuong téc d6 quay

nén viéc giam tdc do quay sé lam kém hiéu luc cua banh da. Do vay,dai diéu tdc

do may ren- dap la khong lon, vi du chi 2:1, 2:4.

VI.2 So @6 diéu khién dién - dién tir may rén -dap co banh da

Trude tién , ta xem xét 1 so d6 diéu khién khé li hop ma sat thuc hién qua 1
nam cham dien tac dung Ién van dién khi dé dong 1i hop.

Hinh 5-3 La so d6 diéu khién li hop ma sat bang 2 tay , dam bao dap nhat mdt va

khong cho phép ldp lai hanh trinh tiép bang cach an nit 4n lién tuc.

Hinh 5-3, a cho so dd thiét bi chi huy CH c6 truc n6i voi truc khuyu. Hai cam c6

prophin sao cho tiép diém thudng mé CH-1 déng & diém chét dudi cia truc

khuyu( Pau dap & vi tri cudi cung) con tiép dién thuong dong CH -2 md ra trong
thoi gian ngan khi dau dap & vi tri trén cung (diém chét trén cua truc khuyu).

Khi cap ap cho mach diéu khién (hinh 5-3) , ro le 1R tac dong va tu duy tri,
d6ng thoi dong sdn mach cho ro le 2R. Khi 2 tay 4n vao 2 nat IN va 2N thi 1R van
c6 dién do ty duy tri va 2R ciing dugc cip dién. Tiép diém thuong md cua 2R
d6ng mach cudén nam cham NC cta van dién khi, cap khi dong li hop. Truc khuyu
bt dau quay, day dau dap di xuéng T6i diém chét dudi CH-1 déng . Dau dap bét
dau di 1én va nguoi van hanh c6 thé bo tay khoi nit bAm ma khong so vo y bi dap
vao tay . Ro le 2R duoc duy tri khi dau dap di 1én nho tiép diém CH-1. Gan diém
chét trén, tiép diém CH-1 va CH-2 déu m¢ va dau dap dung.

Néu nguoi van hanmhf an lién tuc 1N va 2N thi 1R van c¢6 dién do tu duy tri
qua CH-2 Nhung t6i gan diém chét trén thi CH-2 bj md, ro le 1R mat dién va tiép
diém IR tu duy tri cling mé ra nén sau d6 CH-2 c¢6 déng thi 1R ciing khong cos
dién. Ro le 2R ciing bi ngat, dau dap ding. Dé c6 hanh trinh ddp mdi , phai nha
nGt bAmvaf sau d6 an lai.

Hinh 5-4 cho so d6 tiép diém day du may dap trén.

Trong so do nay , dong co chinh lam viéc ¢ dién ap xoay chiéu 380V, cong tic to
K va nam cham Ns lam vi¢c & dién ap 127 V con mach diéu khién va chiéu sang tai
chd PC duoc cép dién 36 V, deén tin hiéu 6V.

So dd ¢6 4 ché d6 lam viéc dap tu dong, dap nhat mdt b'fmg 2 nut bam hoac béng
ban dap(pé dan) va diéu chinh bang 1 nut bam . Chuyén d6i ché d6 1am viéc ngo

khoa chuyén mach CM véi so do tiép diém hinh 5-5.

| Chédotiép | Tudong | D3ap nhat mot | Chinh may |
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diém Nut bam Pé dan

CM1 - - - X
CM2 X X X -
CM3 X - - -
CM4 - X X -
CM5 - X - -
CM6 - - X -

Sau khi chon 4 ché do lam viée , dong aptomat A cép di€én cho may . beén 1 b
béo c6 dién vaod may. Bim MD dé chay dong co D cho truyén dong chinh 1a
banh da dugc tich liiy nang lugng . Pén 2 b bao dong co chay. Truc khuyu quay
theo ché d6 da chon sau khi thao tac déng li hop. O ché d6 1am viéc ty dong va
dap nhat mot diéu khién bang chan( pé dan) thi ro le 2R chi co thé c6 dién khi luéi
chin bao vé di duoc ha xudng dé tiép diém bao vé LCB kin.

So dd 1am viéc nhu sau:

Ché d6 tu dong ( dap lién tuc ) : cac tiép diém CM2, CM3 kin. BAmM thi 2R
c6 dién va ty duy tri. Cudn hut Ns c6 dién lién tuc va may dap lién tuc. Dung
may nho an STop.

- Hé d6 dap nhat mot , diéu khién bang 2 tay : cac tiép diém CM2, CM4, CM5
kin. Vi ché do nay phai diéu khién bang 2 tay , khong vo y dap vao tay nén may
c6 thé 1am viéc khi khong can ha ludi ching bao vé. Tiép diém LCB khong c6
tac dung gi . bé dap ,bAm 2 nat bAm 1X va 2X. Lam viéc mach tuong tu nhu so
dd hinh 5-4.

- Ché 6 dap nhat mot, diéu khién béng chan: cac tiép diém CM3, CM4, CM6
kin. Tiép diém CM6 kin dé dua tiép diém pé dan PP vao mach diéu khién. Tiép
diém CM5, m& & ché d6 nay dé cat mach nat bdm 1X, @X diéu khién bing tay.
Lam viéc cua so do tuong tu nhu trén.

- Ché 6 diéu chinh: tiép diém CM1 kin. O ché d6 nay, dau dap chi chuyén
dong khi nit M bi 4n. Ciing nhu c6 thé dung ut M dé thir viéc dong li hop ngay
ca khi dong co P ngung quay.

Pé nang cao do tin cay khi lam vi¢c, nguoi ta dung so d6 hinh 5-6 trong d6 li
hop duoc cap khi qua 2 van dién -khi ndi tiép va mo cac van bang 2 cudn hit riéng
INS, 2NS qua 2 ro le trung gian 2R, 3R.

So d6 dam bao nha 1i hop ngay ca khi chua ngat mdt trong cac van , mot
trong cac cudn hit hodc mot trong cac ro le. So d6 ciing cho phép 2 cong nhéan
cung lam viéc thi dung 1X, 2X, 3X, 4X bi nge"m mach qua chuyén mach khoéa CK.

Céc tiép diém CH-1, CH-2 cua thiét bi chi huy dddongs nhd dang cam khéc
nhaunhawmf thay di thoi gian phai an nat dé c6 hanh trinh lam viéc. Thoi gian an
nut dai hay ngan thay 601 nho chuyén mach CM qua tiép diemCM-1, CM-2 ctia né

. Khi CM-3 kin thi chi can 4n c4c nit roi nha tay ngay, may da co the 1a viéc . Tiép
diém CM-3 cua thiét bi chi huy mo khi truc khuyu quay gan diém chét trén.

98



Tiép diém RD cua role ap suat dong lai khi dau boi tron di ap suat .
Hinh 5-6 cho so do diéu khién 16gic khong tiép diemr bo li hop may rén dap voi
do tin cdy cao.
So db nay dam bdo céc ché d6 lam viéc sau:
-Dap nhat mot v6i viée an nit 4n 1au cac nat bam.
-Dap nhat mot v6i viéc an nhanh cc nit bam.
- Tu dong( dap lién tuc).

- Thur may.

Chon ché d6 1am viéc nho chuyén mach ché @6 1CM c¢6 so do tiép diém nhu sau:
So do tiép diém chuyén mach 1CM So do tiép diém 2CM
Tiép Dap nhat mot Tu Chinh | Tiép Nut Ban
diém dong | may diém bam dap

Bam nGt | BAm nut

bam lau | nha ngay
ICM-1 |x X X - 2CM X -
ICM-2 |- X X - 2CM - X
ICM-3 |x X - - 2CM X -
ICM-4 | - X X -
ICM-5 |- - - X

O ché do dap nhat mot , so dd co6 thé diéu hanh bang nit bam ( diéu khién bang
tay) hay pé dan (diéu kienr bang chan) tuy theo vi tri dat ctua chuyén mach 2 CM
(hinh 5-7).

Pé doc so dd hinh 5-7 ta xét qua bd nhd tao boi 2 phan tr VA( ADN) va
HOAC (OR) c6 thém phan tit DPAONOT) hinh 5-7 .
Y=x1y +Xx;
Véi: y - tin hi¢u vao
X, . tin hiéu vao
X, .tin hiéu ra
O trang thai ban ddu x,=0x,=0 thiy =0
Y=10+0=0
Néu ¢6 tin hiéu X,=10 dau vao bphaanftuwr HOAC thi x;= 0 x,=0 va
Y=1.0+1=1.

Khi mat tin hiéu X, =0 thi x,= 0, x,= 0 va Y= 1.1 +0 =1
Néu c6 tin hiéu X, =1thi x;= 1, x,= 0 va Y= 0.1 +0 =0 tirc 12 x6a nhd.
Bo nhé hinh 5-8a c6 thé thay thé bang bd nhé nhu hinh 5-8b véi ham 16gic
Y=(x+y)X. ) i .
Trong khdo sat (hinh 5-8) c6 stt dung mot s6 by nhd : bd nhd 1 gdm cac phan tir
VA 1, HOAC 2, bo nhé 2 gdm 2 phan tor VA 2, HOAC 2 bd nhé 3 gom cac phan
trVA 3, HOAC 3.
X6a bo nhd 1 va bo nhd 2 nho tin hiéu vao dau phan tir DPAO va khi d6 s& khong co
tin hiéu vao cac dau vao b cua cac phan tr VA 1 va VA 2. X6a bd nhd 3 nho ngit
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cac tin hiéu tur cac cong tdc hanh trinhowr dau dap Kp.

Xét sy 1am viéc cua so dd & ché do dap nhat mot budc phai bam nat bam lau céc
nut bémcho ban dap.

Khi cap dién ap cho so d6 , ti hiéu qua tiép diém thuong dong cua nat bam1D, 2D
va qua tlep diém da dong & ché do diéu khién bang tay 2CM- 3 cua chuyen mach
2CM t6i dau vao cta phan tir HOAC 1 va duoc nhé. Pau vao cia phan tir VA 4 ¢
tin hi¢u logicl.

Khi 4n 2 nat 1Dva 2D, tin hiéu 16gic 1 tir dau ra phan VA 1 téi dau vao b phan tir
HOAC 2 va tiép tuc qua VA 4, HOAC 3, HOAC 4, b6 khuyéch dai KD téi nam
chdm NS dé dong li hop. Pau dap di xubng. Vi & ché do nay, tlep diém chuyen
mach 1CM-2 ngit bo nhé 2 nén mudn giir murca 16gic 1 ¢ dau ra phan tr HOAC2
caphaigiuwx nit bAm 1D va 2D khi dau dap xudng twong tmg véi diém chét dudi
cta t ryc khuyuva bat dau di 1én dé dau ra bo chi huy Kp, bang cac hanh trinh
khong tiép diém , c6 tin hiéu ( mic 16gic10. Tin hiéu nay duogc nhé tdi bo nhé 3.
Khi d6 c6 thé roi tay khoi nat bAm 1Dva 2D.

Gan dén diemr chét trén cta truc khuyu, tin hiéu dau ra cua Kp mat, bo nho 3 bi
x6a va nam cham NS bj ngat. Pau dap dung.
Néu ctr 4n lién tuc 1D, 2D thi sau khi dau ra cua K c6 mic 1ogic 1, qua tiép diém
1CM-3, dau PAO s& c6 tin hiéu va bo nh1 bi x6a. Toi diém chét trén cua khuyu,
dau ra cta Kp c6 muc 16gic 0,d4u ra cia phﬁn tr VA 3 va dau a phan td HOAC 3
cing vay. Luc nay dau vao cua phan tir VA 1 ¢6 tin hiéuloogic 1 nhung dau ra cia
né tirc dau vao a a phan tr HOAC 1 1a mtrc logic 0 nén qua 1D, 2D dau vao b cua
phan tir HOAC 2, dau vao b ctia phan tir VA 4 déu c6 murc 16gic 0. Do 1D,2D van
bi 4n nén dau vao b cua phan tt HOAC 1 ciing khéng c6 tin hiéu va dau vao a cta
phan tir VA 4 ¢6 muc 16gic 0. Két qua, dau ra cia phan tt HOAC 3 cps muc 16gic o
va li hop van bi ngét, hanh trinh khong 1ap lai duoc.

O ché do dap nhat mot ma khong phai 4n nat bam lau thi do tiép diém 1CM- 2 kin
nén khi 4n2D thi by nhé 2 nhé

O ché d6 tu dong tiép diém 1CM- 3 va viéc x6a bd nhd1 va bo nhd 2 khi dau dap
t6i phan vi tri cao nhat s& khong co.
Dimng may nhd STOP dé x6a bo nhé 2 va xéa tin hiéu vao dau vao b cua phan tir
HOAC 3. May dimg dau dép 1én cao nhat.

O ché @6 diéu chinh, déng 1i hop nhd nat 3D

V1.3 Béo v¢ tranh tai nan.

Cac may ren,dap st dung rong rai viéc bao v¢ tranh tai nan( chéng han dau
dap vao tay hodc c6 vat nao d6 & vung lam viéc nguy hiém) bang thiét bi quang
hoc. Hinh 5-9 cho mét so 66 thiét bi ban da bao vé béng anh sang.

Tranzistor T dugc cap bang dong dién 1 chleu dap mach qua bién 4p 1 BA
va cac di 6t 1D, 2D. Cudn tht cip bién ap 2BA nbi giita cuc goc va cuc phat. Cac
ngudng 4nh sang dén 1L, 2L... chiéu sang qua ving nguy hiém téi cac quang tro
1QT, 2QT... Khi dugc chiéu sang, quang trd co dién tro nho nén trong cudn so cap
bién 2 BA c6 dong dién 16n va phan ap 16n. Cudn thir cip s& co suat dién dong 16n
dé lam thong tranzistor T & cac nta chu ky ma cuc géc am so véi cuc phat
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.TRanzistor khoa, ro le R khong tac dong ngat li hop, khong cho may lam viéc
dugc. Tu dién C dé ngin ngua rung phan tng cho ro le do n6 dugc cap dong dap
mach. Mach bdo vé trén co tré chut it nén kém hiéu qua d6i v6i cac mdy ché chu
trinh dap trén 30 1an/ phut.

2.5.4May reén,dap diéu khién theo chwong trinh.

Heé diéu khién theo chuong trinh dung nhiéu rong may ren, dap hién dai, nhat
1a cac may thudc mot day chuyén san xuit ndo d6, chang han dé dleu chinh tc do
dich chuyén dau dap trong cic may ép thuy luc, dé thay d6i ap sudt trong cac thiét
bi ép chat déo, dé diéu khién chuyén dich dau truot co kep chi tiét trong cac may
d6t va quay dau Rovonve c6 cong cu gia cong...

Hé diéu khién theo chuong trinh dam bao thay doi nhanh tir mot qua trinh cong
ngh¢ nay sang cong nghé khac ma khong doi hoi chinh lai phuec tap.

Trong hé diéu khién tu dong, céc chuyén dong can thiét cua may dugc xac

dinh trudc va dugc ghi trong ca by nhd ( may tinh).
O hinh 5-10 a 1a so d0 c4u tric mot hé kin diéu khién theo chuong trinh. Thiét bi
diéu khién DK thyc hién giai ma chuong trinh dua vao va cho ra thong tinddieeuf
khién X; dam bao moi chuyén dong can thiét ctia cac co cu trong may. Tin hiéu
X, t&i thiét bi so sanh SS dé so snhs véi tin hiéu X, tir cam bbieens phan hoi CB.
Khoéi CB kiém tra hoat dong cua cic co cAu lam viéc cia may LV. Sai léch &sé
dugc khuéch dai qua bo khuéch dai KB t6i co cdu chip hanh diéu chinh co cau
lam viéc LV.

O hé ho (hinh 5-10b) thi khéng c6 mach vong phan hoi. Hé ho hay dung trong
dong co budc BB. Khi truyén xung 4p 1én mot trong hai cudn stato, rot dong co s&
quay mdt goc nhd. Phan bo xung diéu khién bién doi thyc hién . S6 xung xac dinh
dai luon dich chuyén, con tan sb xéac dinh van tdc chuyén dong. Hudéng quay dong
co do thir tir truyén xung vao cudn day.

Sb budc trong mot gidy cua cac dong co bude nho thuong tir 200 dén 1600. Céc
dong co budc thuong duoc dung cing bd khuyéch dai mémen thiry lyc KHTL.

Hinh 5-11 cho so d6 ciu trac diéu kién chuyén dich dau dot trong cic may
dot. Pong co mot chiéu P thuc hién chuyén dich dau dot. Khéi diéu khién PK
thuc hién doc chuong trinh sb trén bang tir va bién d6i thanh dién 4p twong
ungvowis vi tri can c6 cua dau dot va cép cho cudn stato cua xenxin XX. Xenxin
lién h¢ véi truc dong co P va lam viéc & ché d6 bién ap. Dién ap roi trén roto
xenxin ti 1¢ vo1 sai 1€ch gitta i tri can c6 va vi tri thuc caa dau dét. Qua bd
khuyéch dai KD va chinh luu CL, dién ap tir cudn day roto xenxin s€ t&1 cudn diéu
khién cta khuyéch dai tur KPDT va dong co s€ thuc hién theo dich chuyén cho trudc.

Sau khi thao tac cong nghé can da xong, khdi DK s& cho 1éch dich chuyén
moi.
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CHUONG 3 TRANG BI PIEN CAC MAY NANG - VAN CHUYEN

3.1 Khai niém chung

Sy phat trién kinh té ctia mdi nudc phy thude rat nhiéu vao muc d co gidi hoa
va tu dong hoa cac qua trinh san xuat. Trong qua trinh san xuét, cac may nang - van
chuyén déng mot vai tro quan trong, dam nhiém vén chuyen mot khdi lugng 16n
hang hoa, vat liéu, nguyén li¢u, thanh pham va ban thanh pham trong cac linh vyc
khac nhau ctia nén kinh té quoc dan. Cac may nang - van chuyén 1a ciu ndi giira cac
hang muc cong trinh san xuét riéng biét, gitta cac may cong tac trong mot day
chuyén san xuét v.v..

Tinh chat va sb 1u:0’ng hang hod can van chuyén tuy thudc vao dic thu cua qua
trinh san xuAt. Vi du trong mot xi nghiép luyén kim c6 10 cao nang suat 1000 tan
gang/ngay dém, can phai van chuyen 1én 10 cao voi do cao t6i 36m khoang 2000 tAn
quang, 700 tin phu gia va 1200 tan than cdc bang cac loai xe kip di chuyén theo mat
phang nghiéng.

Trong nganh khai thac mo, trén cac cong trinh thuy loi, trén cic cong trinh xay
dung nha may thuy dién, xay dung cong nghiép, xay dyng dandung v.v.. phan 16n
cac cong vi¢c nang né nhu bdc, xuc, dao, khai thac quing va dat da déu do cac may
nang - van chuyén thuc hién.

Viéc str dung cac may nang - van chuyén trong cac hang muc cong trinh l6n
da lam giam dang ké thoi gian thi cong, giam bot dang ké sb luong cong nhan
khoang 10 1an. Vi du néu dung mot can cau thap trén cac cong truong xay dyng cong
nghiép hodc xay dung dén dung co thé thay thé cho 500 cong nhan, con néu dung
mot may xuc c& 16n dé dao hao hodc kénh muong khi xay dung cac cong trinh thuy
lo1 hoac trong cong viée cai tao dién dja c6 thé thay thé cho 10.000 cong nhan.

Trong cac nha may ché tao co khi, may nang - van chuyén chu yéu dung dé
van chuyén phoi, thanh pham va ban thanh pham tir may nay dén may khac, tir phan
xudng nay dén phan xuong khac hodc van chuyén vao kho luu gitr.

Hién nay, may nng, cac loai thang may dugc lap dat trong cac xi nghi¢p cong
nghiép, trong cac nha ¢ cao tang, trong cac toa thi chinh, si€u thi, trong cac nha ga
cta tau dién ngdm dé van chuyén hang hoa va hanh khach.

Trong noéng nghiép, cac may nang - van chuyén trong cong nghiép cling nhu
trong nong nghiép nhu mét phuong tién dé co gidi hoa va tw dong hoa cac qua trinh
san xudt 12 mot yéu t6 quan trong nhim 1am ting ning suat va chit luong san pham
cling nhu gidm nhe stc lao dong ctia con ngu’orl

3-2 Phan logi cdc mdy ndng - vin chuyen

Cac may nang véan chuyen c6 két céu ‘hinh dang, kich thude rat da dang tuy
thudc vao tinh chat dic diém cua hang hoa can van chuyén, kich thudc, sb luong va
phuong van chuyén cua hang hoa. Vi vay viéc phan loai cac mdy néng - van chuyén
c6 thé dya trén cac dic diém chinh dé phan thanh cdc nhom may sau: (hinh 7-1)

a) Theo phwong vdn chuyén hang hod

- Theo phuong thang dung (thang may, may nang).
- Theo phuong nam ngang (bing tai, bang chuyén).
- Theo mit phang nghiéng (xe kip, thang chuyén, bang ti).

102



- Theo cac phuong két hop (céu truc, cau truc cang, cau truc chan dé)
b) Theo phwong phdp di chuyén ciia cdc co cdu

- Lap dat cd dinh (thang may, thang chuyén, bang tai).

- Di chuyén theo duong thang (cau truc cang, cau truc chan dé, cong truc, can cau

thap v.v..)

- Quay tron véi mot goc tdi han (can cau thap, may xtc v.v...)
¢) Theo co cdu béc hang hod

- Co céu bdc hang 1a thung, cabin, gau treo. ..

- Dung méc, xich treo, bang.

- Co cdu bdc hang bang nam cham dién (can cau ti).
d) Theo ché d¢ lam viéc

- Ché d6 1am viéc dai han (bang tai, bang chuyén, thang chuyén).
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Hinh 7-1. Mt s6 may nang van chuyén dién hinh
a) Cau truc; b) Céng truc chuyén tai; c) Céu truc chan dé; d) Céan cau cang; e)
Can cau thap
f) Thang may; g) May xtic gau thuan; h) Cau truc luyén thép; i) may xuc gau
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treo; k) Bang tai
- Ché d6 ngan han Idp lai (may xuc, thang may, cau truc, can truc).

e) Theo phwong phdp diéu khién
- Piéu khién bang tay.
- biéu khién ty dong.
- Hé thdng diéu khién ho.
- Hé thdng diéu khién kin.
- Diéu khién tai cho.
- biéu khién c6 khoang cach.
- Piéu khién tir xa.

Trong cic may nang - van chuyén, don gian nhat 1a nhimg may van chuyen
hang theo mét phuong (thang may — may nang theo phuong thang dung, bang truyén
va bang tai — theo phuong nam ngang, thang chuyén va duong goong treo theo mat
phang nghiéng) chi c6 mot co cau truyén dong di chuyén 13 co cau nang hoic co cau
di chuyén. Con nhitng may nang van chuyén phirc tap hon d6 1a may xiic, can cu,
cau truc, may xic c6 hai hodc ba co ciu di chuyén di chuyén theo timg phuong
riéng biét hodc cing mot luc thuc hién cac phuong két hop.

Ché d6 1am viéc cua cac may nang - véan chuyen anh huong rat 16n trong viée
tinh chon cong sut dong co truyen dong, thiét ké, tinh chon hé truyen dong cling
nhu so d6 diéu khién toan may.
biéu khlen bang tay chi dung d6i voi nhimg may nang - van chuyen don gian, khong
yéu cau diéu chinh tron tbc do dong co truyén dong, tan sd dong - cét dién khong 1on
va thuong st dung d6i v6i nhitng may c6 cong sut truyén dong bé.

Diéu khién ty dong dugc sir dung rong rii trong cac may nang - van chuyén

dung hé truyén dong phuc tap ( hé MBKD-D, h¢ KDT-D, hé T-D v.v...)
Viéc phan loai cic may nang - van chuyén nhu trinh bay trén day khong phan anh
toan bd chirc ning lién quan dén qua trinh san xuat ma cdc may thuc hién, nhung
cing gitip ching ta c6 mot khai niém tong quan vé cac phuong phap va dang van
chuyén hang hoa thong dung nhat.

3-3. Pdc diém dic trung cho ché dé lam vigc ciia hé truyén dopng mdy ning-
vdn chuyén

1. Cac méay nang - van chuyén thuong duogc lap dit trong nha hodc ngoai troi.
Moi truong lam viéc cia cdc may nang - van chuyén rat khic nghié¢t, dac biét la
ngoai hai cang, cac nha may hoa chét, cac xi nghiép luyén kim... noi ma nhiét do
thay d6i 10n, nhiéu bui, d6 4m cao va c6 nhiéu chat khi dé gdy chay, no

2. Ché d6 1am viéc clia cac may nang - van chuyen rat ning né: tan sé dong -
cat dién 16m (co6 khi toi 600 1an/gidy), mo may, dao chleu quay, ham may lién tuc.

£)01 vOi bang chuyén va bang tai c¢6 rat nhiéu 6 d& nén khi nhiét d6 moi truong
giam xuong, yéu cau mémen m¢ may phai 16n hon ¢ nhiét d6 binh thuong. Dbi vOi
hé truyén dong bang tai va bang chuyén phai dam bao khoi dong dong co truyén
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dong khi day tai, dac biét la mua dong khi nhi€t d6 moi truong giam,lam tang mémen
ma sat trong cac 6 d&,mémen can tinh dang ké (M ).

+ M MM,

0.8 — —

0.6

T f -~
\ ’/I_,/ . 04 /

0.z

L 0.G 0.8 1 G'Gam

H.3-2.Quan héMc=f(w) ciabang H.3-3. Momen cautryc phuthudc vaotaitrongG
taikhi khoidong

Trén hinh 3-2 biéu dién méi quan hé phu thudc gitta momen can tinh va téc do
cua dong co: M. = f(w). Trén d6 thi ta thay rang khi © = 0, momen can tinh M, 16n
hon (2 +2,5) lan M, tmg véi toc d6 dinh murc.

Mot s6 may nang - van chuyén khéc nhu: thang chuyen may xtc nhiéu gau, mot s6
may nang c6 so d6 dong hoc phirc tap déu co dic diém khoi dong nhu bang chuyén.

3. Phu tai cua cac may nang - van chuyén thay d6i trong pham vi rat rong nhu co

céu nang ha cta may xlc va cau truc, thang may v.v..
Trén hinh 3-3 biéu dién su thay doi cia mémen dong co truyén dong cac co cau cua
cau truc phu thudc vao tai trong. Khi khong c6 tai trong (ché d6 khong tai) momen
tai ctia dong co khong vuot qua (15 + 20)% M, - ddi v6i dong co ‘nang cua cau truc
¢6 co ciu bdc hang ding méc, 50%M,, - ddi V01 dong co ctia co cau bdc hang 13 gau
ngoam, (35 + 50)% M, - ddi voi co cau di chuyén xe con va (50 + 55)% M, - d6i
v6i co cdu di chuyén xe cau.

4. Trong mdt sé méy nang - van chuyén, yéu cau qua trinh tang téc va giam toc
xay ra ém véi tri s6 gia tdc gidi han cho pheép. Néu tri s6 gia tbc vuot qua gidi han
cho phép 601 vO1 co cau nang - ha cua cau truc s€ gay ra dat cap, hong banh rang
trong hop toc do, con d6i voi thang may va thang chuyén s& gdy ra cam giac kho
chui cho hanh khach, anh huong dén do dimg chinh xac ctia budng thang. Boi vay,
momen dong co truyén dong khi mé may va khi ham ding phai duge han ché phu
hop véi yéu cau ky thuﬁt an toan.

3-4 Cac hé truyen dong dung trong cdc mdy ndng vin chuyen

Hién nay, hé truyen dong dién trong cac may nang - van chuyén duogc st dung
pho bién hé truyén dong dién véi dong co dién mot chiéu va dong co dién xoay
chiéu. Xu hudng chinh khi thiét ké va ché tao hé truyén dong dién cho cic may nang
- van chuyén la chon hé truyén dong di¢n véi dong co xoay chiéu vi ¢6 hiéu qua kinh
té cao, dat yéu cau vé dic tinh khéi dong cling nhu dac tinh diéu chinh.

Dé dap g cac yéu cau vé an toan, do tin cay khi lam vi€c dai han cua h¢ truyén
dong cac may nang - van chuyén, nang cao tudi tho cac khi cu diéu khlen trong
mach diéu khién cac may nang - van chuyén nén dung cac phan tir khong tiép diém
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thay thé cho cac phan tir tiép diém (nhu role hodc cong tac to). Mach diéu khién
dugc xay dung tir cac phan tir khong tiép diém nhu: phan tir dién - tir, phan tr ban
dan (diot, transisto) hodc cac loai IC logic.

Nhiing ndm gén day, do sy phat trién nhanh cua ky thuat ban dan va k¥ thuat
bién doi dién nang cong suat 16n, cac hé truyén dong dién cho cac may nang - van
chuyen déa dung cang ngay cang nhiéu céc bd bién doi Thyristor thay thé cho céc hé
truyen dong dung bo bién ddi quay (may dién khuéch dai va khuéch dai tur). BO bién
d6i dung Thyristor c6 nhiéu uu diém hon han so véi cac bo bién doi ké trén: quan
tinh nho, dg tac dong nhanh, d6 nhay cao hon, kich thudc va khoi luong bé hon, cac
chi tiéu vé kinh té ky thuat cao hon.

Trong can truc va cau tryc thuong dung hai h¢ truyén dong. Doi v0i cac loai cau
truc va can tryc co cong suat dong co khong 16n thuong dung hé truyén dong mot
chiéu vOi bo bién d6i dung Thyristor (b chinh Iuu c6 diéu khién) cho phép diéu
chinh téc do bang phang vai dai diéu chinh D= 30:1.

Con dbi voi cau truc va can tryc co cong suat dong co truyen dong trung binh va
16n thuong dung hé truyén dong xoay chiéu. Piéu chinh téc do dong co khong dong
bo thyc hién bang hai phuong phap: thay d6i dién ap dit vao ddy quan stato dong co
bang bo diéu ap xoay chiéu ba pha (PAXC) dung tiristo va xung dién trd roto ding
Thyristor dé thay d6i dién tré phu trong mach roto.

Déi véi thang may va may nang, dung hé truyén dong T-D thay thé cho hé F-b

cho phép han ché duoc gia tbc va do giat trong mot giGi han xac dinh nho thiét 1ap
dugc luat thay 601 tdc do t6i uu nhat trong qua trinh qua do.
Trong cac hé truyen dong may xuc cong sudt 10n, cac cudn day kich tir ciia may phai
dugc cAp ngudn tir cac bo bién dbi dung tiristo (bd chinh luu c6 diéu khlen) thay thé
cho may dién khuéch dai va khuéch dai tir. Con trong may cong suit nho va trung
binh bo bién ddi tiristo thay thé cho may phat mot chiéu.

3.2.TRANG BI BPIEN THANG MAY VA MAY NANG
3.2.1 Khai niém chung
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Thang may va may néng la thiét bi van
tai dung dé van chuyen hang hod va nguoi
theo phuong thang dung. Hinh 9-1 14 hinh
dang tong thé cta thang may ché khach.

Thang méay duoc lap dat trong cac nha
& cao tang, trong cac khach san,siéu thi,
cong so,bénh vién v.v....con may nang
thuong lap dit trong cac giéng khai thac
mo ham 10,trong cac nha may sang tuyén
quang.

Phuy tai cta thang mdy thay d6i trong
mot pham vi rat rong, no phu thudc vao
lugng hanh khéch di lai trong mdt ngay
dém va hudng van chuyén hanh khach. Vi
du nhu thang may lap dit trong nha hanh
chinh; budi sang dau gio lam viéc, hanh
khach di nhiéu nhét theo chiéu nang, con
budi chiéu, cudi gio 1am viéc sé& 1a luong
hanh khach nhi€u nhat di theo chiéu
xubng. Boi vay khi thiét ké thang may,
phai tinh cho phu tai “xung” cuc dai.

Luu lugng khach di thang may trong
thoi diém cao nhat duogc tinh trong thoi
gian 5 phut, duogc tinh theo biéu thirc sau:

0. - A(N —a).i
s N0 G
Trong dé

+A-tong s6 ngudi 1am viée trong ngdi nha - ;
+N - s6 tang cua ngdi nha H 3-1 Dang tong thé cua thang

may
+a - sO tAng ma nguoi lam viéc khong sir dung thang may (thuong lay a=2)
+i/100 - chi s6 cudng do van chuyén hanh, dic trung cho sé luong khach khi di 1én
hodc xudng trong thoi gian 5°.

Pai lugng Qs- phu thudc vao tinh chét ciia ngdi nha ma thang may phuc vu; dbi
v6i nha chung cu Qs:% = (4 + 6)%; khach san Qs = (7 + 10)%; cong s& Q5% = (12+
20)%; cua giang duong cac duong dai hoc Q5% = (20+ 35)%.

Ning suit cia thang may chinh 1a s6 lugng hanh khach ma thang may vén
chuyen theo mdt hudng trén mdt don vi thoi gian va duge tinh theo biéu thuc:

3600

3-2
7/H+Ztn 3-2)

pP=
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Trong do:

P- ning suét ciia thang may tinh cho 1 gio;
E- trong tai dinh muc cua thang may (s6 lugng nguoi di duge mot lan van

chuyén cia thang may)

v- hé s6 lap day phu tai ctia thang mdy;

H- chleu cao nang (ha), m;

V- van tdc di chuyén ctiia budng than, m/s;
>t - tong thoi gian khi thang may ding ¢ mdi tang (thoi gian déng, mé cira

budng thang, cira ting, thoi gian ra, vao cta hanh khach) va thoi gian ting, giam toc

cua budng thang;

3, = (t+ 6+ t3)(mg +1) +t4 +ts+tg  (3-3)

Trong do:

t,- thoi gian ting tdc;

t,- thoi gian giam tdc;

t3 - thoi gian mo, dong cura;

t4 - thoi gian d1 vao ciia mot hanh khach;

ts - thot gian di ra cia mdt hanh khéch;

t,- thoi gian khi budng thang cho khach dén cham;

mg - s6 1an dimg cta budng thang (tinh theo xac suét)

S6 1an dimng mg (tinh theo xac suat c6 thé xac dinh dya trén do thi hinh 3-2 va

s6 tang budng thang di chuyén.

Theo biéu thirc (9-3) ta thay
nang sudt cua thang may ty 18
thuan véi tai trong cta budng thang
E va ty I¢ nghich véi 3¢, dic biét
la dbi v6i thang may co tait trong
16n.

Con hé sb lap day y phu
thudc chu yéu vao cuong do van
chuyén hanh khach thuong lay
bang:

y =(0,6-+0,8)

9-2 Trang thiét bi ciia thang mdy

my

ngui

A=\

6 nguii

[
m
n

\
1

i E =13 ngud
" Bz 0ngud

-‘.-'
= 5 gl

N
DN

510 % 18 2 2% 30 M B £ 4 0 m
H.3-2 D06 thi xac dinh s6 1an dung

108



Mac dau thang may va may nang co
két ciu da dang nhung trang thiét bi
chinh ctia thang may hodc may nang
gom c: budng thang, to1 néng, cap treo
budng thang, d6i trong, dong co truyen
dong, phanh ham dién tir va cac thiét bi
diéu khién.

Tat ca cac thiét bi cia thang may
dugc bd tri trong giéng budng thang
(khoang khong gian tir tr?m clia tang cao
nhat dén muc sau cua tang 1), trong
buong may (trén tran clia ting cao nhat)
va hd budng thang (dudi mirc san tang).
Bé tri cac thiét bi cia mot thang may
dugc bicu dién trén hinh 9-3
Céc thiét bi thang may gom: 1. dong co
dié€n; 2. Puli; 3. Cép treo; 4. B0 phéan han
ché toc do; 5. Budng thang; 6. Thanh dan
huéng; 7. Hé thong ddi trong; 8. Tru cd
dinh; 9. Puli dan huong; 10. Cap lién
dong; 11. Cap cép dién; 12. Bong co
dong, mo ctra budng thang.

a) Thiét bi ldp trong buéng mdy

+ Co cau ning
Trong budng may lap hé thng toi nang -
ha budng thang 1(co ciu nang) tao ra luc
kéo chuyén dong budng thang va dbi
trong.

Co ciu nang gém c6 cac bd phan: bd
phén keo cap (puli hodc tang quin cép),
hop giam toc phanh ham dién tur va
dong co truyen dong. Tat ca cac bd phan
trén duoc lip trén tdm dé bang thép.
Trong thang may thuong dung hai co cau
nang: (hinh 9-4)

- Co cau nang ¢ hop téc do (H. 9-4a)

- Co cau ning khong c6 hop tbe do
(H.9-4b)

Co ciu nang khong c6 hop téc do
thuong dugc st dung trong cac thang
may toc do cao.

+ Tu dién: trong tu dién lap rap cau
dao tong, cau chi cac loai, cong tic to va
role trung gian.
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+ B phén han ché toc do 4 lam viéc ph01 hop véi phanh bao hiém bang cap lién
dong 10 dé han ché toc do6 di chuyén cia budng thang.

H. 9-4 Co céu nang.
a) Co cau nang c6 hop toc do; b) Co cau nang khong c6 hop toc do
1.Dong co truyén [dong;2.Phanh ham dién tir; 3.Hop téc do;4.B6 phan kéo cap

b) Thiét bi ldp trong giéng thang may

+ Buong thang: trong qué trinh 1am viéc, budng thang 5 (h.9-3) di chuyen
trong giéng thang may doc theo cac thanh dan hudng 6. Trén noc budng thang c6 lap
dit thanh bao hiém, dong co truyen dong dong - mo cua budng thang 12. Trong
buong thang lap dit hé thong nat bAm diéu khién, hé théng dén bao, dén chiéu sang
budng thang, cong tic lién dong voi san cua budng thang va dién thoai lién lac voi
bén ngoai trong truong hop thang mat dién. Cung cép dién cho budng thang bang
day cap mém 11.

+ Heé thong cap treo 3 (h.9-3) la hé thong cap hai nhanh mot dau ndi voi budng
thang va dau con lai ndi véi d6i trong 7 cung voi puli dan hudéng 9.

+ Trong giéng cua thang may con lap dat cac b cam bién vi tri dung dé
chuyén dbi téc d6 dong co, dirng budng thang & mdi ting va han ché hanh trinh nang
- ha cua thang may.

c) Thiét bi lép dit trong hd giéng thang may

Trong hd giéng thang may lap dit hé théng giam xoc 1 hé thong giam xoc va
giam x6c thuy lyc tranh sy va dép cua budng thang va dbi trong xudng san cua gleng
thang may trong trudng hop cong tic hanh trinh han ché hanh trinh xubng bi su cb
(khong hoat dong).

3-3Céc thiét bi chuyén dung trong thang may

a) Phanh ham dién tir: V& két cau, cau tao, nguyén ly hoat dong gidng nhu
phanh ham dién tir dung trong cac co céu cua cau truc.

b) Phanh bao hiém ( phanh du): ¢6 nhiém vu 13 han ché tc do di chuyén cua
budng thang vuot qua gioi han cho phép va gitr chat budng thang tai cho bang cach
ép vao hai thanh din hudng trong trudng hop bi dut cap treo. Vé két cau va cau tao,
phanh bao hiém c6 ba loai:

- Phanh bao hiém kiéu ném dung dé ham khan cap.
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- Phanh béo hiém kiéu kim (h. 9-5) ding d¢ hdm ém.
- Phanh bdo hiém ki€u I¢ch tdm dung dé ham khan cap.
3
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H. 9-5 Phanh bao hiém kiéu kim
1. Thanh dan huong; 2. Gong kim; 3. Day cap lién dong co véi bo han ché
tdc do; 4. Tang- banh vit; 5. Ném
Phanh bao hiém lap dit trén ndc cta budng thang, hai gong kim 2 truot doc
theo hai thanh din huéng 1.Nam giita hai canh tay dau cta gong kim c6 ném 5 gan
chat véi hé truyén luc tryc vit va tang - banh vit 4. H¢ truyén luc banh vit-truc vit cé
hai dang ren:bén phai 1a ren phai,con phan bén trai 1a ren trai.Khi toc do cta budng
thang thap hon trj s6 gi6i han t6i da cho phép, ném 5 & hai dau cua truc vit & vi tri xa
nhat so voi tang - banh vit 4, 1am cho hai gong kim 2 trugt binh thudng doc theo
thanh din hudéng 1.Trong truong hop téc do cliia budng thang vuot qua gidi han cho
phép,tang-banh vit 4 s& quay theo chiéu dé kéo dai hai dau ném 5 vé phia minh, 1am
cho hai gong kim 2 ép chat vao thanh dan hu’érng,két qua s€ han ché duoc tde do di
chuyén ctia budng thang va trong trudng hop bi dut cap treo,sé giit chit budng thang
vao hai thanh dan hudng.
¢) Cam bién vi tri
Trong may nang va thang may, cic bd cam bién vi tri dung dé:
- Phat 1énh dimg budng thang & mdi ting
- Chuyén dbi toc do dong co truyén dong tir te do cao sang tbc do thap khi
budng thang dén gan tang can ding, dé nang cao d6 dimg chinh xAc.

- Xéc dinh vi tri cia budng thang -

Hién nay, trong so d6 khdng ché
thang may va may nang thuong ding
3 loai cam bién vi tri :

+ Cam bién vi tri kiéu co khi (cong
tic chuyén d6i tang) (hinh 9-6): 1a
loai cong tic ba vi tri. Khi budng
thang di chuyén di 1én, do tic dung
cia vau gat (Iip & mdi tang) s& gat ' %
tay gat Ién lam cho cap tiép diém 2 ;@f’ @
phia trén kin; khi budng thang di H.3-6 Ca
chuyén theo chiéu di xudng, vau gat
tay gat di xubng, cap tiép diém 2

m bién kiéu cokhil.Tam
cach dién; 2.Ti§p diém tinh; 3.Tiép
diém dong; 4.Can gat; 5.Vong dém
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phla duoi kin; khi budng thang & gan

cao su

Vi tri moi tang (phia trén hoic dudi mdi san tang) thi tay gat nam vao giita, ca hai

tiép diém déu ho.

Loai cam bién nay c6 uu diém la két cau don gian, thuc hién du 3 chuc
nang cua by cam bién vi tri, nhung nhuoc di€ém la tudi tho khong cao, dac bi¢t 1a doi
v6i1 thang may toc do cao, gay tiéng 6n va nhic¢u cho céc thiét bi vo tuyén.

+ Cam Ung vi1 tri ki€u cam ng

DPbi v6i nhitng thang may tdc
do cao, néu dung b cam bién kiéu
co khi, lam giam do tin cady trong
qua trinh lam viéc. B&1 vay trong cac
so d6 khdéng ché thang may toc do
cao thuong dung bo cam bién khong
tiép diém: kiéu cam tng, kiéu dién
dung va kiéu dién quang.

Nguyén ly lam viéc ctia cam
bién kiéu cam ung vi tri dya trén sy
thay ddi tri s6 dién cam L cta cudn
day c6 mach tr khi mach tur kin va
mach tu hé.

CAu tao cuabd cam bién vi

H.9-7 Cam tng vi tri kiél} cam ung
a)Cau tao cam bien; b)So d6 nguyen ly
1.Mach tir;2.Cudn day;3.Tam sat chir U

cudn day, con khi mach tur bi che kin béng thanh thép chit U3 dién trd cua cam bién
s& tang dot bién do thanh phan dién cam L cia cudn diy ting.

So do nguyén ly cta by cam bién kiéu cam ung duoc mo ta trén hinh 9-7b. Bo
cam bién c6 thé ddu ndi tiép vdi role trung gian RTr mot chleu hoac role trung gian
xoay chiéu. Khi mach tir ho, do dién tré ctia cam bién rat nho nén role trung gian
RTr tac dong; con khi mach tir kin, do di¢n tré ciia cam bién rat 16n, RTr khong tac
dong. bé nang cao do tin cay lam viéc cua role trung gian, tu C duoc dau song song
v6i cudn day cia cam bién. Trj sb dién dung C dugc chon sao cho khi thanh st 3
che kin mach tir cia bd cam bién s& tao dugc ché do cong hudng dong. Thong
thuong bo cam bién CB dugc lap ¢ thanh giéng cta thang may, thanh st dong duogc

lap & budng thang.
+ Cam bién vi tri kiéu quang
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B6 cam bién vi tri dung hai phan

tr quang dién, nhu ciu tao trén hinh 3-
8 gdom khung gi chir U thuong lam
béng vat liéu khong kim loai.Trén
khung cach dién ga lip hai phan tir
quang dién d6i dién nhau: mot phan tir
phat quang (di6t phat quang DPF) va
mot phin tor thu quang (transisto
quang).Dé nang cao do tin cay cia bd
cam bién khong bi anh huong boi do
sang ciia moi truong thuong dung phan
t¢ phat quang va thu quang hong
ngoai. Thanh gat 3 di chuyén gitra khe
h¢ cua khung ga cac phan tir quang
dién.So d6 nguyén 1i ciia bo cam bién
kiéu quang dién ( h.3- 8b ). Khi budng
thang chua dén ding ting, anh sang chua bj che khuét, transisto TT thong, transisto
T1 khoa va T2 thong, role trung gian Ry, tac dong ; con khi budng thang dén ding
tﬁng, anh sang bi che khuét, TT kho4, T1 thong, T2 khoa, role trung gian Ry, khong
tac dong.

3-4 Pdc tinh va thong sé ciia thang mdy va mdy ning

Tuy thudc vao tinh chit, chirc ning cia thang may va may nang, c6 thé phan
thanh cadc nhom chinh thure sau :

1.Thang may chd khach kém theo hanh 1y hoac chuyén ché cac vat gia dung
trong cac nha cao tang, cong so, siéu thi va trong cac trudong hoc. 2. Thang may dung
trong bénh vién, dung chuyén chd bénh nhén trén bang ca c¢6 nhan vién y té di kém.

3. May nang trong tai bé ( dudi 160kg) dung trong thu vién, trong cac nha
hang an udéng dé van chuyén sach, hoic thuc pham.

4. May nang trong tai 16n dung trong cong nghiép dé chuyén cha thiét bi, may
moc, vat liéu, quang, v.v...

+ Trong tai cua thang may va may nang duoc thiét ké theo cac tri s6 dinh mirc

H.3-8Cam bién vi tri kiéu quang dién

sau:

- May nang trong tai bé: 100 va 160kg. - May

- Thang may ché khach: 350; 500 va 100

- Thang may dung trong cac bénh vi¢n: 500kg

+ Téc do cuia thang mdy va may nang tuy thudc vao vi tri va muc dich sir dung
dugc thiét ke trong khoang v= (0,1 +5)m/s

Tri s téc do di chuyén cua budng thang (cua thang mdy) phu thudc vao timg
nhom, duoc thiét ké theo cac tri sd dinh muc sau

- Méy nang trong tai bé: 0,25 va 0,5m/s. - May nang trong tai 16n: 0,1; 0,25;
0,5;1,0val,5m

- Thang may cho khach: 0,5; 0,75; 1,0; 1,

- Thang may dung trong c4c bénh vién: 0,5m/s.
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Thang may va may nang tuy thudc vao toc do di chuyén ciia budng thang dugc
phéan ra cac loai sau:

- Thang may téc do thap: v < 0,5m/s.

- Thang méy toc do trung binh: 0,75<v< 1,5m/s thuong dung cho nha c6 sd
tang tir (6 + 12) tang.

- Thang mdy toc do cao: 2,5 < v < 3,5m/s thuong ding cho cac nha c6 sb ting
M,> 16.

- Thang may c6 tbc do rat cao (siéu cao) v = 5m/s thudng dung cho cac toad
thap cao tang.

3-5 inh chon cong sudt dong co truyén dong thang mdy va mdy ning

DPé xac dinh duoc cong suat dong co truyén dong di chuyén budng thang can
phai co cac diéu kién va thong so sau:

- So dd dong hoc cuia co cau ning cuia thang may.

- Tri 86 toc do va gia téc gidi han cho phép.

- Trong tai cua thang may.

- Khéi luong ciia buong thang va ddi trong (néu co)

- Ché d6 lam viéc cua thang may

Tinh chon cong suit dong co thuc hién theo cac budc sau:

- Chon so bd cong suat dong co dua trén cong sut can tinh.

- Xay dung biéu d6 phu tai toan phan c6 tinh dén phu tai trong ché do qué do.

- Kiém tra cong suit dong co di chon theo diéu kién phat nhiét (theo phuong
phéap dong dién dang tri hoic moémen dang tri).

Cong suit can tinh cta dong co khi nang tai khong dung dbi trong dugc tinh
theo biéu thuc:

PC — (G + (7;7bz)'v'g . 10—3 (KW) (3_4)

Trong do:

G- 14 khéi lwong hang hoakg.

Gt -Khéi luong cua budng thang kg.

v-tbc d6 niang hang;m/s

g- 1a gia tdc trong trudng; m/s’.

Khi c6 dbi trong , cong suit can tinh khi nang tai ciia dong co dugc tinh theo
biéu thirc:

(Kw) (3-5)
{(G+th) }vkg 107
Khi ha tai:
1 3
P, = {(G +G,)n - Gdt-;} vk.g.107 (kw) (3-6)

Trong do:
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+P,,: cOng suét can tinh cua dong co khi nang c6 dung dbi trong, kW

+Py: cong suét can tinh cia dong co khi ha co6 dung dbi trong, kW.

+k : hé s6 c6 tinh dén ma sét trong cac thanh din hudng ctia budng thang va
ddi trong; thuong chon 1,15 + 1,3.

+Gy.: khéi luong cua ddi trong, kg. Khi tinh chon khdi lugng dbi trong Gg, 1am
sao cho khéi lugng cta né can bang duoc véi khoi luong ciia budng thang Gy, va mot
phan khdi luong cua hang hoa G. Khéi luong cua ddi trong duoc tinh theo biéu thic
sau:

Ga = Gie + aG [kg] (3-7)

Trong d6 o 12 hé s6 cin bang, trj s6 ctia nd thuong liy bang o= 0,3+0,6
Phan 16n cac thang may ché khach chi van hanh day tai trong gio cao diém, con lai
ludn Iam vi¢c non tai nén o thuong léy tr 0,35 +0.4

Pbi v6i thang may ché hang, khi nang thuong lam viéc day du, con khi ha
thuong khong tai (G = 0) nén chon a = 0,5.

Dua vao céc bleu thire (3-4) va (3-5) c6 thé xay dung biéu d6 phu tai (don gian
hod) ctia dong co truyén dong va chon so bo cong suat dong co trong cic so tay tra
ctru.

Pé xay dung biéu d6 phu tai toan phan (biéu d6 phu tai chinh x4c) can phai
tinh dén thoi gian ting toc thoi gian hdm cta hé truyen dong , thoi gian dong, mé
clra budng thang va ctra tang, s 1an dumg cta budng thang, thoi gian ra, vao budng
thang ctia hanh khach trong thoi gian cao diém. Thoi gian ra vao cta hanh khach
thuong 14y bang 1s cho mot hanh khach. Sb 1an dimg cua budng thang (tinh theo xac
suét) my dugc tinh chon dya trén cdc duong cong trén hinh 3-2.

Mit khac, khi tién hanh xay dyng biéu dd phu tai toan phan ciing can phai tinh
dén mot sb yéu td khéc phu thudc vao ché d6 van hanh va diéu kién khai théac thang
may nhu: thoi gian chd khach, thoi gian thang may 1am viée voi toc do thap khi dén
gan tang cén dimg v.v... Khi tinh chon chinh x4c coéng suét dong co truyén dong
thang may can phai phan biét hai ché do cua tai trong: tai trong dong déu (hau nhu
khong doi) va tai trong bién doi.

Phuong phép tinh chon cong suat dong co vai ché do tai trong dong déu thyc
hién theo cac budc sau:

1) Tinh lyc kéo cua cap dit 1én vanh banh ngoai cua puli kéo cap trong co ciu
nang, khi budng thang chat day tai dimg & tang 1va cac lan dimg theo du kién.

F = (G + Gy - Gat — KiAGy)g [N] (3-8)
Trong d6
k, - s6 1an dung theody kién cta budng thang
AG, - 0 thay ddi cta tai trong sau mdi lan dimg, kg
Thuong 1ay: AG, = kg
d

Trong d6 ky 1a sb 1an dung bu@)ng thang theo du kién duoc xac dinh trén céac

duong cong trén h.3-2.
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2) Tinh momen theo lyc kéo

F.R
M = i (N.m) vé6iF>0
_FR

T-’] (N.m) voi F <0

M

Trong do:
R - ban kuli keo cap , my
1-ty sO truyen cua co ciu nang
n - hiéu suat clia co cAu nang.
3) Tinh tong thoi gian hanh trinh ning va ha ctia budng thang bao gdm: thoi
gian budng thang di chuyén véi téc d6 6n dinh, thoi gian ting tc, thoi gian him va
thoi gian phu khéc (thoi gian dong, md cira, thoi gian ra, vao budng thang ciia hanh
khéch).
4) Dua trén két qua ctia cac budce tinh toan trén, tinh momen dang trj va tinh
chon cong suat dong co dam bao thoa man diéu kién M > Mdt.
5) Xay dung biéu d6 phu tai toan phan cua hé truyén dong c6 tinh dén qua
trinh qua do, tién hanh kiém nghiém dong co theo dong dién dang tri.
Dbi v6i ché do phu tai khong dong déu, cac bude tinh chon cong suat dong co
truyén dong tién hanh theo cac budc néu trén. Nhung dé tinh luc kéo dat 1én puli
keo cap phai co bleu d6 thay ddi cua tai trong theo tirng ting mot khi budng thang di
chuyén 1én va xudng.
3-6. Anh hwéng ciia toc dp, gia toc va dp gidt doi voi hé truyén dongthang
mady
Mot trong nhitng yéu ciu co
ban ddi véi hé truyén dong thang may
phai dam bao cho budng thang di 3
chuyén ém. Budng thang di chuyen PR T
ém hay khong phu thudc chu yéu vao B | — T r‘ei
|
|

sV, ap

%

1 Hamdin

tri s6 gia toc clia budng thang khi mo L2 /<s
may va him dung. Nhitng tham so6
chinh dac trung cho ché d6 lam viéc o2~
cia thang mdy la: tbc d6 di chuyén
budng thang v [m/s], gia toc a [m/s’]
va do dat p [m/s’].

Trén hinh 3-9 biéu dién cac
duong cong: quang duong di cua
thang may s, tdc do v, gia tdc a va do

s v —
m o — =t 3

]
-

wiiii] b

H.3-9. D thi biéu dién sy phu thudc cua
quang dudng s, tbe do v, gia téc a va do
dat p theo thot gian
giat theo ham thoi gian t.
Tir biéu thirc (3-2) ta rat ra nhan xét: tri s6 tbc do di chuyén budng thang quyét
dinh ning suat ciia thang may, tri s6 toc do di chuyén dic biét c6 ¥ nghia quan trong
d6i v6i thang may trong cac nha cao tang. Nhitng thang may tdc do cao (v = 3,5m/s)
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phu hop vei chiéu cao nang lom, sO lan du’ng it. Trong truong hop nay thoi gian khi
tang toc va giam tdc rat nho so voi thoi gian di chuyen cua budng thang voi téc do
cao, tri s6 toc do trung binh cua thang may gan dat bang téc do dinh mirc cua thang
may. Mat khac, tri s0 toc d6 di chuyén cta budng thang ti 18 thuan véi gla thang cua
thang may. Néu ting toc do cia thang may tir v = 0,75m/s +3,5 m/s gia thanh cia
thang may tang Ién (4 = 5) lan. Boi vay tuy thudc vao do cao cia nha ma thang may
phuc vu dé chon tri s6 di chuyen cua thang may phu hop voi toc do tbi wu, dap Gmg
day du cac chi tiéu kinh té va k¥ thuat. Tri s toc do di chuyen trung binh cua thang
may c6 thé ting bang cach giam thoi gian tang tbc va giam tdc cua hé truyen dong
thang may c6 nghia 13 ting gia toc. Nhung khi budng thang di chuyén véi gia téc qua
lon s& gay ra cam giac kho chui cho hanh khach (chong mat, cam giac s¢ hai va
nghet tho v.v...) Boi vay, tri s6 gia tbc duge chon t6i uulaa< 2m/s”. Mot dai lugng
khac quyet dinh su di chuyen ém cua budng thangla téc do ting cua gia toc khi mo
may va tdc do giam cua gia tdc khihdm. Noi cach khac d6 1a do giat p (dao ham bac

da d*v d°S

nhét ctia gia tbc P/ =— = = . Khi gia téc a < 2m/s%, tri sd do giat toc do
g dt dtz dt3 g 9 1 v g ¢ .

tbi wu 13 p < 20m/s”.

Biéu do lam viéc tdi wu cua thang may voi tdc d6 t0 cao duoc biéu dién trén
hinh 3-9. Biéu dd nay c6 thé phan thanh 5 giai doan theo tinh chét thay d6i toc do di
chuyén budng thang: ting tdc, di chuyén véi tbe do 6n dinh, hdm xudng téc do thap,
budng thang dén ting va ham dimg.

Biéu do tdi wu sé dat duoc néu dung h¢ truyén dong mot chiéu hoic dung h¢
bién tan - dong co xoay chiéu. Néu dung hé truyén dong xoay chiéu véi dong co
khong dong bo roto 16ng soc hai cap tde do, biéu do lam viéc dat gan véi biéu do toi
uu nhu hinh 3-9.

Déi v6i thang may toc do chém, biéu d6 1am viéc chi co giai doan: thoi gian
tang tbc (mo may), di chuyen véi toc do on dinh va ham dung. rung binh va toc d
udng thang cua thang may can phai san tang can dén khi ham dung.

3-7 Dirng chinh xdc buéng thang
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AP AL SIS //a
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Huéng hang

AN RN \\\

2/
s A
ung;harg 20 "4"/

Miic dimg :% :
% A —— =
VzrrzZZZm A |
7B I H.3-10. a) so d6 chinh x4c khi dimg
:_ SN R budng thang; b) sy phu thudc ctuia d
ol @ dung chinh xac As cua buong thang vao
Mufe dit cim biéh dimg _._j_ BB S tri s6 toc do va gia toc.

buong 1 - a,.c= 1m/s; duong 2,,.x- a =
a) 2/m;duong 3 - a\ay,, = 3m/s2

Buong thang cta thang may can phai dimg chinh xac so v6i mit bang cta san
tang can dén khi him dung.

Néu budng thang dirng khong chinh x4c s& gy ra cac hién tugng bat loi sau:

-Déi véi thang may chd khach, 1am cho khach ra vao budng thang kho khin
hon,tang thoi gian ra, vao dan dén giam nang suat ciia thang may.

-Dbi véi thang may cho hang gay kho khan trong viée béc xép va do hang
hod. Trong mot s6 truong hop khong thuc hién duoc viée bbc xép, d& hang hoa Bé
khic phuc héu qua do, co thé 4n nhap cac nut bAm den tang (DT) lip trong buong

thang dé dat do chinh xac ding budng thang theo yéu cdu, nhung nd s& dan dén cac
van dé khong loi sau:

- Hong cac thiét bi diéu khién.

- Gay ton thit niang luong trong hé truyén néu dung dong co khong ddng bod
roto 16ng séc truyén dong thang may sé din dén gay ra su phat néng cia dong co qua
gi61 han cho phép.

- Gay hong hoc céc thiét bi co khi cta thang may.

- Tang thoi gian tir lac phanh hdm tac don cho dén khi budng thang dimng han.

Do dimng chinh xac cta budng thang duoc danh gia bang dai luong AS.

Trén hinh 3-10, AS 12 nira hiéu sb cta hai quang dudng cta budng thang di
duogc tir khi phanh ham dién tir tac dong dén khi buéng thang dung h.'fm khi ¢6 tai va
khong co tai theo cing mot huong di chuyen ctia budng thang. Cac yéu t6 anh hudng
dén d6 ding chinh xac cua buong thang gom: momen do co cau phanh ham dién tur
sinh ra, mémen quan tinh cua budng thang va tai trong, tri sé tbc do di chuyén budng
thang khi bat ddu ham ding va mot sé yéu t6 phu khac. Qua trinh him dimg budng
thang x3y ra nhu sau: khi budng thang di gan dén san ting can dimg, sé& tic dong vao
cam bién vi tri ra 1énh ding budng thang Cac thiét bi chip hanh trong so d6 diéu
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khién thang may c6 thoi gian tac dong 1a At, trong quing thoi gian d6, budng thang
di chuyén mot doan duong S’ cho dén khi phanh ham dién tir tac dong la:
S” = v(.At [m] (3-10)
Trong do:
vola tri s6 tc d6 di chuyén cta budng thang khi bat dau ham.
Sau khi phanh ham dién tir tic dong 1 qué trinh him ding budng thang.
Trong thoi gian ndy budng thang di dugc mot quing dudng 1a S”.
2
m.v,

S=F tpy ™ G

Trong do:

m - 1 khéi luong tat ca cac khau chuyén dong cta thang may, kg;

Fpn -luc €p do co cau phanh ham dién tir sinh ra, N;

F. - luc can tinh do tai trong gay ra, N

Dau (+) hodc déu (-) trong biéu thuc (3-11) tuy thudc vao ché d6 lam viéc cia
budng thang: khi him (+), khi chuyén dong (-).

Biéu thirc (3-11) ¢6 thé viét dudi dang khac nhu sau:

Ja)ZD

"__

2i(M ,, + M) (m)  (3-12)

Trong do:

J- moémen quan tinh quy ddi uc dong co truyén dong, kgm2;

Mph, Mc - mémen do co cdu phanh ham dién tir sinh ra va momen cén tinh do
tai trong gy ra, N.m;

o, - toc d0 goc ctia dong co khi bat dau ham dimg, rad/s;

D - duong kinh caa puli kéo cap, m; i - ty s6 truyén

Quang duong buong thang di duoc tur khi cam bién vi tri ra 1énh ding dén khi
budng thang ding tai san ting bang:

D
Jawg —

— ! "n__ 2
S=85+8"=v,.At + %M, £ ) (m) (3-13)

Bo6 cam bién vi tri dwoc dit cach san t?mg 0 mdt khoang cach nao do dé hiéu
hai quing duong di cta budng thang di duoc khi day tai va khi khong tai chia doi
thanh hai thanh phan bang nhau so véi mirc ctia san ting. Sai s6 16n nhat (46 dung
khong chinh x4c 16n nhat) dugc tinh theo biéu thuc:

(m) (3-13)

— SZ _Sl
Trong do: Snax = 7

S| - quing duong truot nho nhat cia budng thang;
S, - quang duo trugt 16n nhat cua buong thang.
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Phén tich biéu thirc (3-13) ta c6 két luan: cac thong sé anh huong dén do chinh
xéc khi dimg budng thang gdm:

- J: mdmen quén tinh cua cac phan chuyén dong ctia budng thang.

- At: quan tinh dién tr ciia cac phan tir chp hanh trong so d6 diéu khién cta
thang may.

Mph,MC - mdmen do co cdu phanh ham di¢n tu sinh ra va tai va tai trong cua
thang may.

DPéi v6i mot thang may, ba thong s trén c6 thé coi nhu khong ddi.

Mot thong sd quan trong nhat anh hudng dén d6 chinh xac dimg budng thang
1a dai luong v, (téc d6 di chuyén ctia budng thang khi bat diu ham dimg Dé nang cao
d6 chinh x4c dimg cta budng thang dbi véi thang do cao thuc hién bang cach: khi
budng thang di dén gan san tang can dung, giam téc d6 di chuyén cua budng thang
khi bo cam bién vi tri cho 1énh dung budng thang. Dé danh gia d6 chinh x4c dimg
budng thang AS phu thudc vao téc dd v, va gia toc cuia budng thang, c6 thé khao sat
theo cac duong cong trén hinh 3-10. Bdi véi thang may, do khong chinh xac khi
dirng budng thang cho phép 1a AS <+ 20mm

3-8 Cac hé truyen dong dung trong thang mdy va mdy ning

Khi th1et ké, tinh chon hé truyén dong cho thang may va may nang phai dua
trén cc yéu cau chinh sau:

- Do dimg chinh x4c ctia budng thang.

- Téc d6 di chuyén ciia budng thang.

- Tri s6 gia tdc 16n nhat cho phép.

- Pham vi diéu chinh téc do yéu cau.

+ H¢ truyen déng xoay chiéu v0i dong co khong ddng bo (roto 16ng soc hogc
roto day quén) dugc sir dung dé truyén dong cac loai thang may va may ning c6 tdc
d6 thap va trung binh.

-Hé truyén dong xoay chleu v6i dong co khong ddng bo roto 16ng soc
thuong dung trong thang may toc do thap va may nang co trong tai nhod.

-Hé truyén dong xoay chiéu véi dong co khong dong bod roto day
quanthudng dung cho cac loai may nang trong tai lon, cho phép nang cao chat
luong ctia hé théng truyén dong khi ting téc va giam tdc, nang cao d6 chinh xac khi
dung.

-Hé truyén dong xoay chiéu véi dong co khong ddng bd roto 1dng séc hai
cap tdc do (co hai bd diy quan stato doc 1ap ndi theo so dd hinh sao) thuong dung
trong cac thang may toc d6 trung binh. S6 d6i cuc cua day
quén stato dong co thuong chon 1a: 2p = 6 — 2p =24 hodc 2p =4 — 2p
= 20 tuong duong véi téc 6 dong bod ciia dong co bang: no = 1000/250 vong/phit
hogc 1500/300 vong/phut.

-H¢ truyén dong xoay chiéu véi dong co khong ddng bo roto 10ng soc dugce
cAp nguon tir bo bién tin thudng dung trong cac thang méy téc do cao (khi v >
1,5m/s), cho phép han ché dugc gia toc va do giat trong gidi han cho phép va dat
d6 chinh xac khi dimg rit cao (AS < + 5mm)
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+Hé truyén dong xoay chiéu véi dong co déng bo thuong duoc dung
trong cac may nang tai trong 16n (cong suat dong co truyén dong 16n P> 300kW)
trong nganh khai thac mé.

+ Hé truyén dong mot chiéu thuong dung cho cic thang mdy toc do cao
(v > 1,5m/s). Thuong dung hai hé truyén dong sau:

-Hé F-D c6 khuéch dai trung gian 1am ngudn cap cho cudn kich tir caa may
phat (khuéch dai trung gian c6 thé 1a may dién khuéch dai hodckhuéch dai tir)

-Hé T-Db, may phat mot chibu dugc thay thé bang bd chinh luu ding
thyristor.

Khi chon dong co truyen dong thang may va may nang phai dua trén so d6
dong hoc cua co cau nang. Déi véi thang may va may nang khi dung co cau c6 hop
toc do, thuong dung loai dong co xoay chiéu kleu A2, AO2; dong co khong dong bd
¢6 hé sb trugt cao kidu AC, AOC; dong co 2 cap toc do va dong co roto ddy quan
kiéu AK.

Déi v6i thang may tbc do cao (v > 1,5m/s), khi dung co cau ning khong co
hop giam tdc thuong chon loai dong co tbc d6 cham. Cac nha may ché taodién co
da ché tao loai dong co chuyén dung cho thang may véi cip cong suat P = (28 +
40)kW va téc do quay dinh murc n = 83 Vong/phut

3-9 Mpt s6 so do khong ché thang mdy dién hinh

a) So' do khong ché thang may toc do trung binh dung hé truyén déng xoay

chiéu véi dong co khong dong bé réto long séc hai cap toc dé (h. 9-11)

Hé truyén dong dién dung cho thang may tbc do trung binh thuong la
hétruyén dong xoay chiéu véi dong co khong dong bd hai cdp téc do. Hé naydam
bao dung chinh xac cao, thuc hién bang cach chuyen tdc do cua dong co xuodng tde
d6 thap (vo = 0,25m/s) trude khi budng thang sip dén san tang. Hé nay thudng dung
cho cac thang may chd khach trong cac nha cao ting (7 = 10 tang) véi toc do di
chuyén cta bubng thang dudi 1m/s.

So dd nguyén 1y trén hinh 9-11. Cép ngudn cung cép cho hé théng bang
cau dao CD va ap t6 mat Ap. Cudn day stato cua dong co dugc ndi vao ngudn
cap qua cac tlep dlem cua cong tic to nang N hodc cong tac to ha H va cac cong
tic to chuyen 601 tdc do cao C va thap T.

Ngudn cip cho mach dleu khién 14y tir hai pha. Cac ctra tang duoc trang bicac
khoa lién dong voi cac ham cudi 1CT = 5CT. Then cai ngang ctra li€n dong voi cac
ham cudi 1PK = 5PK. Viéc dong md cira ting s€ tac dong 1€n khoa va then cai cira
tang 1am cho nam cham NCI tac dong Khi cit nguén nam cham NCI lac buong
thang dén san tang lam quay then cai, then cai tic dong 1én mot trong cac ham cudi
PK va m¢ khoa ctra tang.

Ham cudi HC(22) dat trong budng _thang, tac dong Ién tlep diém HC hoic
bang nam cham dung theo tang NC2 hoac bang can dong - md cira tang.

Cong tic chuyén d6i ting 1CDT + 5CPT c6 ba vi tri 1a cam bién dung
budng thang va xac dinh vi tri thuc cia bué)ng thang so vdi cac ting.
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Piéu khién hoat dong cua thang mdy dugc thyc hién tr hai vi tri: tai
clratdng bang bam nut goi tang 1GT + GT va trong budng thang bang cac nit bam
dén tang 1DT + 5DT.

Khéi dong cho thang mdy lam viéc chi khi: 1D kin, ICDT + 5CDT kin
(cac cua tang da dong), 2D, CT kin, FBH (lién dong v6i phanh bao hiém) kin, cira
budng thang dong, CBT kin va 3D kin.

Ham cu6i 1HC va 2HC lién dong véi san buong thang. Néu trong budng
thang c6 ngudi, tiép diém cua chung mo ra. 1HC dau song song v6i CBTcho nén
du 1HC ho nhung mach van noi lién qua CBT, con 2HC mo ra loai tru kha nang
diéu khién thang may bang nut 4n goi ting GT.

Trong so d6 co 5 dén bao PHI + DH5 lap ¢ trén mdi cira tang va 1 dén chiéu
sang budng thang DH6. Khi ¢6 nguoi trong budng thang, tiép diém2HC mé ra,
cudn day role trung gian mat dién, tlep diém thuong kin RTr(3) dong lam cho den
PH1 + DPH6 sang 1én bao cho biét thang dang ban va chiéu sang cho budng
thang.

So d6 nguyén 1y trén hinh 3-12 cta toa nha 5 tang va cho truong hop
budng thang dang ¢ tang 1. Gia st luc nay c6 mot khach ciing ¢ tang 1 (cung voi
budng thang) mudn dén tang 5. Khach di vao budng thang, dong cira ting va cura
buong thang (khong m6 ta viéc dong m¢ cura). Do trong luongeua hanh khach, hai
tiép diém thuong kin 1HC va 2HC(9) mo ra — RTr(9)= 0, — RTr(3) = 1, cac dén
bHI + DH6 sang 1én bao hiu budng thang dang c6 nguoi, budng thang du’orc soi
sang bOl DH6; cac nat goi tang 1GT =+ 5GTmét tac dung (khong c6 di¢ do 2HC(9)
= 0. Mudn 1én tang 5 khach 4n vao5DT dit trong budng thang — 5DT (10) = 1, —
RT5(10) = 1, —» RT5(4) =1, va RT5(11) =1, —» C(20) =1, —» C(26) =1, va C(23)
=1, — 2NC(25) =1, kéo HC(22) tranh khéng cho gat Vao cac vau datécac san
tang; INC(24) = 1, — déng 1PK(20) — N(21) = 1, — N(25) = 1, N(21) = 1, —tao
mach duy tri cho cudn diy N(21) , C(20) va RTr(10) nho cac tiép diémT(21) nbi
song song voi HC(22) nbi tiép véi N(21); N(2) = 0, lam mat dién toan bo cac nit
goi. Pong co dugc dong dién nho cac cong tic to N va C lam cho budng thang
duoc nang 1é€n voi tbc d6 cao; cudn day nam cham NCH c6 di¢n gidi phong truc
dong co lam cho budng thang di chuyén.
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H. 3-12 So d6 nguyén ly dién cua thang may 5 tang

Buong thang di chuyén nhanh qua cic tang 1 dén tang 4 gat cic cong tic
chuyén d6i tang 1CDT = 4CDT vé phia trén va khi buong thang dén gan san tang 5
vé phia dudi, 5CDT bi gat vao gitta lam cho RT5(10) = 0, C(20) = 0,— C(26) = 1,
— T(26) = 1, — T(21) = 0, mach duy tri ltc nay la HC(22) noi tiép voi N(21); chmh
lvu CL =0, — 2NC(25) = 0, giai phong HC(22) ve vi tri chuén bi 4n vao vau & san
tang 5. Mach dong lyc lac nay duoc dong boi N va T nén budng thang dugce ning
voi té)c d6 thap. Khi budng thang dén ngang san tang 5, HC(22) bi 4n boi vau dit &
san tang 5 lam N(22) = 0, — T(26) = 0, — dong co mat dién nam chiam ham kep
chit truc dong co dé budng thang dung ¢ tang 5.

Khach budc ra khoi budng thang. Lic nay gia st c6 mot khach khac ¢ tang 3,
khach phai 4n vao 3GT dat & bén canh ctra tang 3.Qua trinh 1am viéc tuong tu
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nhu dd mo ta, chi khac luc nay dong co c6 dién do H déng nén budng thang ha
nhanh sau d6 ha cham dé bu@)ng thang dung ¢ tang 3.

Hién nay, cac cong tac chuyén doi tng kiéu co khi dugc thay bang bo cam
bién kiéu khong tiép diém, cho phép néng cao df tin cdy lam viéc cua thang may.
Ngoai ra, viéc dong mo cira ting va cira budng thang duoc thuc hién hoan toan tu
dong béng hé truyén dong riéng biét.

b) So do khong ché thang mdy cao téc bang hé F-D ¢6 MPKD trung gian

DPong co dién mot chiéu truyen . e
dong di chuyén budng thang dugc cap “"'”Tg | \ o
nguon tu may phat F. Tri s6 toc do va -
chiéu quay phu thudc vao tri sd va cuc
tinh di¢n ap may phat cua may phat F.
Cudn kich tor cua may phat CKTF
dugc cap ngudn tir may dién khuéch
dai tur truong ngang MDKD. N6 ¢o6
cac cudn khéng ché sau: + CCP -
cudn chu dao thyc hi¢n hai chirc nang:

- Pao chiéu quay dong co bang
hai cong tac to H va N.

- Piéu chinh tdc do dong co
bang cac cong tic to 1G va 2G.

+ CFA - cudn phan hoi am dién

H. 3-13. So d6 nguyén 1y hé truyén dong
thang may dung h¢ F-b

ap, thuc hién chtc ning cudng buc kich tir cho may dién khuéch dai giam thoi

gian ting toc cua dong co. Stc tir dong sinh ra trong cudn CFA nguoc chiéu véi

stc tir dong trong cudon CCD.

+ CFTD - cudn phan hoi Am tdc dd thuc hién chic nang 6n dinh téc do cua
dong co trong ché do xac 1ap. Suc tir dong sinh ra trong cuén CFTD nguoc chiéu
voi suc tor dong trong cuon CCD.

+ CFGD - cudn phan hdi 4m gia tde va do giat, thuc hién chuc nang han
ché gia téc va do giat ciia dong co trong qua trinh qua d6. Cudén CFGD duoc cip tir
hai bién ép.

-Bién dién ap TU. Néu bo qua dién ap roi trén phan Ung cua dong co thi dién
ap ra cua cudn thur cap ctia TU ty 1& v6i dao ham béc nhét cua toc dd dong co chinh
1a gia toc cuia dong co.

de, dn

Vrioy =— 5= =4 (3-19)

- Biél} dong TI (bi‘é'n dong mdt chiéu hoat dong nhu mdt khuéch dai tur). Dién
ap ra cua bién dong TI bang:
. 2
Un = di _ dM _ d 2n
dt dt dt

=p  (3-15)

124



Strc tir dong sinh ra trong cudn CFGD nguoc chiéu véi stc tir dong sinh ra
trong cudn CCP, boi vay cé kha nang han ché dugc gia toc va do giat trong qué trinh
quéa do.

+ COP - cudn 6n dinh 13 cudn phan hdi mém dién ap MPKD, thuc hién chic
nang 6n dinh dién 4p phat ra cia MPKD > Sirc tir dong tong cia MPKD bang:

FZMDKf): FCCD - FCFA - FCFGD + FC()D (3'17)

3-10 Nhitng thiét bi ddt biét diing trong cdc thang mdy hién dai

a) Bé tim - chon tang

Trong cac thang may toc do thap va tdc do trung binh, bo cam bién vi tri dung
loai cam bién kiéu co khi (cong tac chuyén doi tang ba vi tri). Ngoai chirc nang cam
bién vi tri dé chuyén ddi toc d6 va dimg lai mdi ting con cé thé nhd duge vi tri
budng thang.

Trong so dd khong ché thang may hién dai thuong dung bd cam bién vi tri
khong tiép diém. Ban than bo cam bién vi tri khong tiép diém khong nhd duge vi
tri ctia budng thang. Boi vay dé chip hanh cac 1énh diéu khién budng thang
phai c6 bo tim - chon tang.

Chtrc ning cta bd tim - chon tang trong so dd khdng ché thang may hién
dai gdbm:

-Chon huéng di chuyén cua budng thang.

-Xtr 1y cac 1énh goi ting va 1énh dén tang.

-Chuyén d6i toc do dong co truyén dong khi chudn bi dirng & mdi tang.

-Bao vi tri buéng thang va mdt sb tin hiéu bao hiéu khac.

-Nang cao d6 dimg chinh x4c ctia budng thang.

B0 tim chon tang kiéu role dugc gidi thi¢u trén hinh 3-14.

+ 1CB + 5CB, c4c bd cam bién vi tri kiéu cam ung.

+ 1R + SRy, role trung gian.

S6 lwong cam bién vi tri CB va role trung gian bang s6 tang ciia ngdi nha ma
thang may phuc vu.

Nguyén ly lam viéc cua so do Gia su buong thang dang & tang 1, cudn day
role chon tang IRC dugc cap nguon qua tiép dlem IRr va 2Ry, (dong khibudng
thang chua dén tang 2). Khi budng thang roi khoi ting 1, role trung gian 1Ry, tac
dong dan dén 1RC mat dién. Khi budng thang dén dung tang 2, role chon ting 2RC
c6 dién. Ctr nhu vy, khi budng thang di chuyén theo chleu nang, cac role chon tang
co dién theo thir tu 1RC, 2RC, 3RC v.v... Role chon tang cua tang trude dé s& mat
dién khi budng thang di téi ting lién ké. Khi budng thang di chuyén theo chiéu di
xuéng, thtr tu ¢o6 dién cua cac role chon tang RC sé theo chiéu nguoc lai.

Hé thdng dén bao s& bao vi tri ciia budng thang dugc lap dit ¢ hai noi:
trong budng thang va trén mdi tang. (hinh 3 -14c¢).
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Hinh 9-15 So d6 nguyén 1y bo dimg chinh xéc
a) So do nguyén 1y; b) so d6 bo tri cam bién
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b) B dung chinh xac

-Cudn khéng ché CVT 1a cudn kiém tra vi tri ciia budng thang c6 thé 1a
cudn khéng ché cuia MPKD trong so d6 hinh 3-13

Bo dimg chinh x4dc c6 hai cam bién dimg chinh xac: CBN - di chuyén
ctia budng thang di 1én va CBH - di chuyén budng thang theo chiéu Xuéng
Haicam bién CBN va CBH lip o budng thang, con thanh gat lip trong giéng
budng thang ngang voi cac san tang. Khi vi tri budng thang & giita hai tang,
hai role trung gian RTrN va RTrH c6 dién, role dung chinh xac co dién, tiép
diém ciia no sé& cat dién cap cho cudn khong ché CVT.

Khi budng thang di chuyen gan dén san tang nao d6 véi téc do thap,
thanh kim loai ¢ thanh giéng s€ lam kin mach tir cua 1 trong 2 cam bién
dung chinh xac (CBN hodc CBH) tuy thudc vao chiéu chuyen dong cua
budng thang, lam cho tiép diém cta mot trong 2 role trung gian Ry hodc
Ry s€ cit dién cudn day role dimg chinh xac RDCX, két qua tiép diém cia
RDCX sé& dong cudn day CVT vao ngudn. Dién ap dit 1én cudén khdng ché
CVT bing:

Uevr = Uy (v6i U= 0, - @,)

Khi d6 ¢, # ¢, , trong cudon day CVT xuét hién dong, chiéu cua dong
dién d6 dugc chon sao cho budng thang di chuyén theo hudng cii. Khi
budng thang di chuyén dén ding san ting ¢, = ¢, lam cho dién 4p ra cua
MDKD (h3-13) bang khoéng, dong co dung quay, budng thang dung lai. Néu
do quan tinh 16n, budng thang di chuyén qua mirc dimg ctia budng thang, 0, #

@y, SE€ xuat hién dong dién trong cudén khong ché CVT theo chiéu nguoc lai,

dién ap phat ra cia MPDKD c¢6 cyc tinh dé budng thang di chuyen nguoc lai
véi toe do thap cho dén khi budng thang dirng dting & vi tri ding tang.

¢) Bé diéu khién logic kha trinh (PLC)

Ngay nay so d6 diéu khién thang may dung cac phan tr tiép diém
(role, cong tic to) dugc thay thé bang cac phan tir khong tiép diém dung bd
diéukhién kha lap trinh (PLC).

Mot trong nhitng nhiém vu quan trong nhat khi sir dung PLC dé khéng
ché thang may 1a 1ap luu dd diéu khién thang may (hinh 9-16).

+ Thuyét minh so do:

- Start - bat dau qua trinh chuan bi khoi dong, doc vi tri cua bué)ng
thang, ttrc 12 budng thang dang dimg & mot tang nao d6 dugc hién thi trén mdi
tang dé khach c6 thé nhan biét budng thang dang di 1én, hay di xudng hodc
dang dung tai mot tang nao do.

Vitri 1 tuong Gmg voi buong thang dang & tang 1

Vi tri 2 tuong Gmg voi buong thang dang & tang 2.

Vi tri n twong mg vé&i budng thang dang & tang n.

- Poc Iénh:

*Lénh chinh d6 1a cac 1énh ma khach goi bué)ng thang di 1én hoac
di xudng.

* Lénh luu: luu tat ca cac 1énh ndm ngoai khong cho phép qua giang so
v6i 1énh chinh, dong thoi luu tat ca127cac Iénh khong cung hanh trinh



chinh, sau khi thyc hi¢n xong céc 1€nh chinh, thang may s€ quay lai thyc hién
cac Iénh
luu.

START

L

i_oqw. Iynh chinh ] l Boc Ipnh

Lgnn <V

Lignh > Vi il

Cho qui glang

Yes

Dimg il Bhng i
qud gang

Ditng lgh i tef bing I8h

Yes
S

Xod 1énh qud giong

Xod 18ah qua gang

Hinh 3-16 Luu d6 diéu khién thang may

* B0 so sanh 1énh thuc hién so sanh 1énh doc vi tri bué)ng thang hién tai
so vo1 lénh doc vao, c6 khac véi vi tri bué)ng thang dé thyc hién ra lénh
cho budng thang di 1én, hodc di xudng hodc cho phép qua giang. Néu khong,
s€ luu 1€nh va thuc hién 1€nh chinh.

* Lénh du’ng buong thang dugc dung Iénh goi hodc dung khi budng
thang dén dung vi tri tang can dén. Pong thoi 1énh ding duoc doc vao khi cac
diéu kién an toan khong dugc thuc hién nhu: cac cua tang chua dong, cua
budng thang chua dong, toc d6 qua gi01 han cho phép hoac dut cap v.v...

+ Nguyén ly hoat dong cua so do:

Khi an nut Star, chuong trinh dleu khién thang may tu dong khoi
dong. Khi thang may dd ¢ trang thai sin sang phuc vu thi chuong trinh tién
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hanh quét dau vao xem cé 1énh goi hay khong. Luc nay den bao sang hién thi
vi tri, trang thai budng thang dang chuyén dong 1én hay xuong hodc dang ding
0 mot vi tri nao do6. Tin hi€u cua chuong trinh lam vi¢c néu cd ngudi an nlt goi
tang (GT). B0 so sanh dua chuong trinh vao lam viéc. Néu vi tri budng thang
trung voi 1énh goi thi budng thang khong di chuyén va tiép tuc cho 1énh diéu
khlen di chuyén buong thang bang nat bam dén tang (DT). ‘Trong truong hop,
néu co 1énh goi tdng dwa vao chuong trinh, c6 sy thay ddi vi tri caa budng
thang, lic nay bo so sanh 1énh s& dua ra tin hiéu di chuyén budng thang di 1én
hoic di xudng.

Gia su buong thang dang & tang 1, khach trong budng thang mudn 1én
tang 4, khach an vao 4DT, budng thang s& khoi dong di chuyen theo hudng
di 1én. Trong qué trinh budng thang di chuyén, néu co 1énh g01 tang di lén thi
chuong trinh thuc hién 1énh cho khach qua giang; néu goi di xudng chuong
trinh thuc hién 1énh Iuu.

3.3 .TRANG BI PIEN CAU TRUC

3-1 Khdai niém chung

Cau truc dién c6 két cAu da dang duoc st dung rong rii trong tit ca cac
linh vyc khac nhau. Trong cac xi nghi€p luyén kim, trong cac xi nghiép cong
nghiép thuong lap dit cac loai cau truc dé van chuyen nguyén vat li¢u, thanh
pham va ban thanh pham. Trong céac xi nghiép tuyen than, tuyen quang, trén cac
bai chira than cta cac nha mdy nhiét dién thuong lip dat cau truc xép d& (cau
truc van chuyén). Trén cac cong truong xay du’ng dan dung va cong nghiép
thuong lap dat cac loai cong tryc va cén cau thap v.v..

Ngoai cac loai cu truc lap dat co dinh trén con sir dung can cau di dong

nhu: can cau 6 t0, can cau banh xich, can cu ndi v.v...Ta chi nghién ctru can
cau dic trung nhét d6 1a can truc, ¢ ciu tao nhu hinh 4-1.

A
NN

EB‘-E.
= ©

1Y

16 18

4-1. Cau tao va trang bi dién cia cau truc
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Cau truc gdm c6 gam cau di chuyén trén duong ray lap dit doc theo chiéu
dai cua nha xuong,co ciu nang ha hang lap trén xe con di chuyén doc theo dam
cau (theo chiéu ngang cua nha xudng) co cau bdc hang cua cau truc co thé dung
moc (d6i voi nhimg cau truc cong suat 16n c¢6 hai méc hang, co cAu moc hang
chinh c6 tai trong 16n va co cau moc phu co tai trong bé) hodac dung gau
ngoam.

Trong mdi cau truc co ba hé truyén dong chinh: di chuyén xe cau, di
chuyén xe con (xe truc) va nang - ha hang.

Trén cau tryc dugc trang bi 4 dong co truyén dong: hai dong co di chuyén
xe cau 7 va 16, dong co nang ha hang 12 va dong co di chuyen xe con 10.
Phanh ham dién tur 6, 11, 14, 18 lap hop b voi dong co truyen dong. Piéu
khién cac dong co truyén dong bang ciac bd khéng ché 3 trong cabin
diéukhién. Hop dién tré 8 dung dé khoi dong va diéu chinh téc d6 cac dong co
duogc lap dit trén dam cau. Bang bao v¢ 2 dé bao vé qua tai, bao v¢ dién ap thép,
bao v¢ dién ap khong duoc lap dat trong cabin diéu khlen Dé han ché
hanh trinh di chuyen clia cic co ciu dung cac cong tdc hanh trinh 4 va 5 cho co
cau di chuyén xe cau; 9 va 17 cho co ciu di chuyén xe con va 13 cho co céu
nang - ha hang.

Cung cap dién cho cdu truc bang hé théng tiép dién chinh 1 gdém hai bo
phén: bo cap dién la ba thanh thép goc lap trén céac gia do bang st cach dién lap
doc theo nha xuong va by phén tiép dién lap trén cau tryc. Pé cap dién
cho thiét bi dién lap trén co cdu xe con dung bo tiép dién phu 15 lip doc theo
chiéu doc ctia dam cau.

3-2. Ché d¢ lam viéc cac dong co tmyen dong cdc co cdu ciia cau truc

bong co truyén dong cac co cu cua cau truc 1am viéc trong_ diéu kién rat
nang né, moi trudng lam vige khic nghiét noi cé nhiét do cao, nhiéu bui, do 4m
cao va nhiéu loai khi, hoi, chat gay chay, nd. Ché dd lam viéc cua céc dong co
1a ché do 1am viéc ngan han 1ap lai véi tan sb dong cit 16n, mé may,
ham dung lién tuc. Do nhitng dic diém dic thu trén, nganh cong nghiép ché tao
may san xuat loai dong co chuyén dung cho cau truc. Cac loai dong co do la:
dong co khong dong bo ba pha roto 1dng soc, roto day quén, dong co
dién mot chiéu kich tir song song hodc nbi tiép.

Nhiing dac diém khac biét cua dong co cAu truc so véi céc loai dong co
dung chung la:

-D0 chui nhiét cua cac 16p cach dién cao (F va H)

-Momen quén tinh bé dé giam thiéu t6n hao ning luong trong ché do
qua do

-Ttr thong 16n dé nang cao kha ning qua tai ctia dong co.

-C6 kha nang chui qué tai cao (Mpax / Mgm= 2,15 + 5 d6i v6i dong co
khong dong bova23+35 d6i voi dong co dién mot chiéu)

-Heé sb tiép dién tuong ddi TD% la 15%, 25%, 40% va 60%.

Ché d6 1am viéc cua cac dong co truyen dong céc co cAu cta cau truc duoc
biéu dién trén hinh 4-2.

H 8-2. Ché d6 1am viéc cua cac dong co truyén dong cac co cAu cua ciu truc
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O gbc phﬁn tu thir nhat [, may dién lam viéc & ché d6 dong co (duong dac
tinh 1).
M=M,+M;, (3.1
Trong d6:M — modémen do dong co sinh ra.

A W

Ham

@ A\,
% d T\ f‘hﬂvhpn

B
K\x /(

A

"

Nang hang

) ,1”_‘_’\“ I 1} @l Ve

G T~ é N
( /\)f‘na_wu-b ~27 41‘ k/

f#/ A,

H 8-2. Ché d6 lam viéc cta céc dong co truyén dong cac co cAu cua ciu truc
M. - mémen can do tai trong gay ra;
M,,s- momen can do ma sat gay ra.

Dbi véi dong co nang - ha lam viéc voi ché d6 nang hang, con ddi véi
dong co di chuyen 1am viéc ¢ ché do chay tién.

O gbc phan tu thr hai II, may dién 1am viéc ¢ ché d6 may phat. i véi co
cau di chuyén dudng 1 thyc hién ham tai sinh khi c6 ngoai luc tac dong cung
chiéu véi chiéu chuyén dong ctia co cdu, con ddi véi co cau nang - ha thyc hién
ham dong nang (duong 3) khi ham dung.

O goc phan tu tha ba III, may dién 1am viéc & ché do ~dong co. Pbi voi co
ciu di chuyén twong tmg v6i chay lui. Con d6i véi co cAu nang - ha khi

M. < M,, (khi khong tai chi c6 khdi luong ctia méc, G =0), trong trudng
hop nay

M = M, — M, duogc goi 1a ché d6 ha dong luc (duong 4)
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O goc phan tu tht tu IV, may dién lam viéc & ché d6 may phat. Pbi voi co
cAu nang - ha hang, khi M, > M, trong truong hop nay M = M, — M,
trong truong hop nay hang s€ dugc ha do tai trong cua nd, con dong co
dong dién & ché d6 nang dé ham tdc d6 ha hang. Luc nay dong co lam viéc ¢ ché
do ham nguoc duong 2.

Khi thyc hién ha dong luc, dong co lam viéc & ché do may phat (ham tai
sinh) vé6i téc d6 ha 16n hon tdc do ddng bo, dudng 4.

8-3. Tinh chon céong sudt dong co truyén dong cdc co cdu chinh ciu truc

1.Co cdu di chuyén xe cdu va xe con

Pbi voi co cau di chuyén, luc can tinh
phu thudc vao khéi lugng hang (G) va khoi
luong cta co cau. Trang thai dudng di clia co  «— |

cau di chuyén trén nd, céu tao va ché do boi
tron cho co ciu (cé) truc, khop ndi, ban 18
v.v...). Dbi v6i cau truc lap dat ngoai troi con
chui tac dong phu cua gi6. Hinh 8-3 biéu dién
so d6 luc tac dung 1én co cdu di chuyén trén
duong ray.

7

Trong truong hop ndy, lyc can chuyen H8-3 So do lyc ciia co cau di
dong dugc tinh theo biéu thirc sau: chuyén

G+ G;; GIE (4 K, INIE-2)

Trong d6: G - khdi luong hang hoa,  kg;

G - khéi luong cuia co cdu bdc hang, kg;

Gy - kh01 luong cua xe, kg; u

g - gia tdc trong trudng, m/s’

Ry, - ban kinh banh xe, m; -4

B - hé s6 ma sat truot (8.1

1o~ ban kinh c6 truc banh xe, m;

f-hé sd ma sat lan (8. 10" + 15.10"m);

Ky - hé sb ¢6 tinh dén ma sét gitr lay kmS 1,2+1,5
Momen ctia dong co sinh ra dé thing luc can chuyén dong d6 bang:

F =

o Fh
L.
Trong do: F — tinh theo biéu thire (3.2) 1 -yén tir dong co dén banh
1 - hiéu suét ciia co cau.
Cong suat ctia dong co khi di chuyén c6 tai trong ch ty sd tru xe; é d6 xéac
1ap bang:

(4-3)

P=—10" kw) @4-4)

Trong do: v la tdc do di chuyén, mys. ‘
Cong suat cua dong co khi di chuyén khong tai bang:
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p, = 1o (Kw) (4-5)
2.Co cdu nang-ha hang.
DPong co truyén dong co cAu nang - ha hang dong vai tro quan trong trong
cac may nang - van chuyén noi chung va trong céu truc noi riéng. Trén hinh 8-4
mo ta so d6 dong hoc ciia co cAu nang - ha hang véi co cdu bdc hang dung moc.
Luc dat Ién cap nang dugc tinh theo biéu thirc sau:
PRI Y
m—,
Trongdd : m-Bdi sd cla rong
roc(trong truong hop ndy m=2) 7
Khi nang ha khong tai (G=0), luc
dit 1én cap nang ha bang

(4-6)

_Gg
Fem 00 @)

Momen dat 1én tang nang tuong
ung cho hai trudng hop bang:

vy o FRo L RR
77t 77t

t 5 o
Trong do >
n,- hi€u suat cua tang nang.

Momen dait 1én truc dong co béng: Go
M

G

M="
iLn

Trong do i: n-ty sO truyén va hiéu
suat cua co cau truyén luc.

77 — nbv ‘77br

H.4-4.So dd dong hoc cua co cau
nang- ha béc hang bang moc
1. Truc vit; 2. Banh vit; 3. Truyén
dong banh rang; 4. Tang may; 5.Co
cAu moc hang; 6 Moc; 7. Pong co

truyén don
Trong do: yen GRS

17, -hiéu suét truc vit- banh vit

775 -hiéu suat cia cap banh ring
Cong suat dong co truyén dong phu thudc vao toe do nang:
p_ Fym 107
1.
Trong d6 : v-téc d6 ning hang m/s.
n.- hi¢u suat toan bd co ciu truyén luc.

77c - 77bv '77br '77t

(4-11)

(4-12)
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8-4 Cac thiét bi dién chuyén dung trong ciu truc

1. Phanh ham dién tu

La bo phan khong thé thiéu trong cc co cdu chin dimg nhanh céc co cau,

Phanh hdm dién tir dung trong cau truc theo ciu tao thuong c6 ba loai:
phanh gudc, phanh dai, phanh dia. Nguyén ly hoat dong cua cac loai phanh néi
trén vé co ban 1a gidng nhau. Khi déng co truyén co ciu déng vao ludi dién, thi
d6ng thoi cudn ddy nam cham phanh hiam ciing ¢6 dién. Lyc hit cia nam cham
thang luc can 10 xo, ma phanh s& giai phong khoi truc dong co dé dong co lam
viéc. Khi mét dién, cudn day ctia nam cham cua phanh ham cling mat dién, luc
cing cua 10 xo s& ép chit ma phanh vao truc dong co dé ham.

4

AN

/4 :

=

L ™~

E ® 9

H.4-5 Cau tao cia mot phanh gudc mot pha
1,7. Cénh tay don cua co ciu phanh; 2. L1 cta 10 xo0; 3. Lo xo0; 4. Gia dinh
hudng; 5. Vong dém chan; 6. Banh dai phanh; 8.Cudn day ctia nam cham dién;
9. Gudc phanh va ma phanh

CAu tao ctia phanh dia (h.8-6) gdm céc
phan chinh sau: dia phanh quay 2
duoc ndi voi truc cua co clu, 10 xo ép
4, nam cham dién 5. Phan ung cua
nam cham dugc bit chit vai dia 3. SO
lugng nam cham dién va gujong cung
huéng 1 c¢6 ba cai, phan bd déu theo
duong tron cia co cau phanh véi goc
léch nhau 120°. Bia phanh 3 c6 thé di
chuyén tu do doc theo gujong 1. Khi
cép dién cho cudén nam cham, luc dién
tir s& kéo phan mg cung dia phanh 3,
giai phong tryc cua co ciu.

134



13

¥

H.4-6 Céu tao cta phanh dia
Hinh4-7gi6i thiéu so dd do dong hoc ctia phanh dai. Nguyén 1i 1am viéc nhu sau:

Khi cudn diy nam cham NC c6 dién, luc hat nam cham sé& nang canh tay
don L theo chiéu di 1én 1am cho phanh dai khong ép chit vao truc dong co. Khi
cudn gidy nam chdm NC c6 dién, luc hat nam cham s& nang canh tay don L theo
chiéu di 1én 1am cho phanh dai khéng ép chit vao truc dong co. Khi mat dién, do
khoi lugng phan Ung cua nam cham G, va dbi trong phu Gph, s€ ha canh tay don
L theo chiéu di xuong va dai phanh s€ ghi chat dong co.

2. Bo khong ché.

B6 khén ché dung dé diéu khlen cac dong co truyen dong gébm céac co cau :
Khoi dong, dimg mdy, diéu khién téc do, ham va dao chiéu quay.

Vé nguyén li c6 hai loai bo khong ché:

- Bo khéng ché dong luc khi co cac tiép diém cua né dong - cit truc tiép cac
phan tir trong mach dong lyc cua h¢ truyén dong. No thuong dung dé khong ché
cac dong co truyén dong cac co cdu cia cau tryc co cong sudt nho véi ché do
lam viéc nhe hodc trung binh.

- Bo khong ché tir gdbm bo khong ché chi huy va hé thong role va cong tic
to. Cac tiép diém cua bo khéng ché chi huy dong - cit cac phan tir trong mach
dong luc cta hé truyén dong mot cach gian tlep thong qua hé thong tiép diém
cua cac phan tu trung gian (nhu role va cong tic to). Bo khong ché tir thuong
dung dé diéu khién cac dong co truyén dong cac co ciu cua cau truc co cong
sudt trung binh va lon lam viéc trong ché d6 ning né va rat ning né véi tan sb
dong - cat dién 1on (hon 600 1an/gio).
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V& céu tao bod khéng ché ¢6 2 loai:
a) Bo khéng ché kiéu tay gat:

Nguyén 1y hoat dong (hinh 4-8): khi day
tay gat | sang trai hodc sang phai s€ quay
truc gan chat véi tay gat, trén truc do co ga
lap hang chuc dia cam 2. Trén dau muat coa
tay don 4 c6 gan tiép diém dong 5. Khi con
lan 3 ndam & phan 16m cua dia cam thi tiép
diém dong 5 va tiép diém tinh 6 kin, con
khi con lin ndm & phan 16i cta dia cam, 10
x0 7 s€ €ép vao canh tay don 4 1am cho hai
tiép diém do6 ho ra.

b) Bo khong ché kiéu vo lang

CAu tao cua nd gom nhiéu don nguyén (h. 8- 9b) lap trén truc gan voi vo
lang quay co vo bao vé bang xi ming amidng 3. Céu tao cua mot don nguyen
gdm tiép diém tinh 1 gin trén gia d& 10 1a chat cach dién. Tiép diém dong 9 gin
trén tay don 8, c6 thé quay xung quanh truc 5. Dau cudi ctia tay don 8 ¢6 con lin
6 va banh cam 2 lip trén truc 7. Khi quay vo lang 4, banh cam 2 s€ ¢p vao con
lan 6 (phan 16i ctia banh cam 2) 1am cho tay don 8 quay di va tiép diém 9 va 1 s&

AN 3
) .:-
I 2 | -Ir -1 .
i - o
|
o {_\13 \‘_’i};}i L AR,

'-J':’.ff £ fz?’/ll

hé va nguoc lai ¢ phan 16m cta cam 2, tiép diém 9 va 1 kin.
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3.Bé tiép dién

Pé cip dién cho cic dong co
truyén dong céac co cAu truc,cac thiét bi
diéu khién lép dit trén cau truc di
chuyén, ngudi ta dung mot hé thong
tiép dién dic biét goi 1a duong tron-lay
(trolley). C6 hai h¢ thong tiép dién:

-Hé théng tiép di¢n cing thuong
dung cho céac loai cu truc tai trong
16n, cung duwong di chuyén dai.

-Hé thong tiép dién bang day cap |
mém dung cho cdu truc tai trong nho, i : HEs!
cung duong di chuyén khéng dai va
thudng gip trong trudng hop cung cap
dién cho palang di¢n.

Ba duodng thép goc 1 [ loai (50x50x5) dén (70x70x10)mm] duoc ga trén gia
do duong tiép dién va cach dién bémg st do 2

Bo lay dién goc 1 ga 1én dau ndi cap bang gang 3. Bang 3 duong cap mém 4
s& cdp dién dén dong co va thiét bi diéu khién.

4. Bang bado vé

Khi diéu khién cac dong co truyén dong cac co cdu cua cau truc dung bo
khéng ché, dé bao vé cac dong co d6 ngudi ta ding bang bao vé lap trong cabin
ctia nguoi diéu khién.Trén bang bao vé lap céc thiét bi bao vé cho dong co voi
cac chuc nang bao vé sau:

-Bao vé ngan mach va qua tai (I > 2,25 Iyy). - Bao vé dién ap thap khi dién
ap ludi thap hon 0,85Uqy,

-Bao v¢ dién ap “khong” nghia 1a khong cho phép dong co ty mo may khi
c6 dién 4p tro lai sau thoi gian mat dién (chi dugc phép mo may khi cac bo
khéng ché & vi tri “0”).

-Cit dién cép cho cdu truc khi c6 nguol lam viéc trén dam cau,
bang cong tic hanh trinh lién dong véi ctra cabin diéu khién.

C6 hai loai bang bao v¢:

a)Badng bdo vé xoay chiéu

Céc khi cu dién trén bang biao v¢ bao gém: Cau dao CD, cong tic to
duongday DPg, role dong dién cuc dai ORC1, ORC2, 1RC, 2RC va 3RC; nut
bam khoi dong M, cau chi CC, cong tdc hanh trinh KHN, KTT, KTC, KNC va
KB. Nguyén ly lam viéc cua bang bao v¢ nhu sau:

Cudn day cong tac to duong day chi co dién khi an nat khoi dong M, vi tri

H 8-10. Két céy hé thng tiép dién
cung a) duong ti€p dién; b) bd lay di¢n
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T rany
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pa — L Bg
[:] cc [E cc
: ORCA1 ORC2 :
7%
1RC 2RC 3RC
i W l W W i W i
Pén déng co Bé&n dong ca truydn  Dé&n ddng cd truyén
truyén dbng cd - déng cd ciu di déng cd ciu di
céu néng - ha chuyén xe tryc chuyén xe cdu
M Hon ot oY KB orcRC [ Pg
4 5o & | & & ! & O
T "t THE U
Bg = e X Bg
KHN i1 11l KTT KTC,i |
R )
I 11 [ | [
b 1 RNT/ NG,
—tiela 0 b _o—¢.
KC  KC KC
Nang ha Xe truc Xe cdu

H. 4-11 Bang bao vé xoay chiéu
ctia ba bd khdng ché nim ¢ vi tri “0”, cura buéng cabin déng kin (KB kin), tiép
dlem ORC va RC kin (m¢t trong ba dong co truyen dong khong bi qua tai). Hai
tiép diém cia cong tic to dudong ddy Dg dong ngudn cho mach diéu khién cua
b6 khdng ché.

Bao vé dién ap thap chinh béng cudn day cong tic to duong day Dg, khi dién
ap ludi thap hon 0,85Udm, cong tic to Pg khong tac dong.

Han ché hanh trinh nang cia co cau nang - ha bang cong tic hanh
trinh KHN, han ché hanh trinh tién va i ctia co cdu di chuyén xe con bang
cong tac hanh trinh KTC va KTT, con dbi véi co cau di chuyén xe cau bang
congtac hanh trinh KNC va KNT.

b) Bang bdo vé mot chiéu

Cap ngudn cho dong co vabo khdéng ché bing cong tic to duong day

138



13

0bg, 1Dg, 2Dbg va 3Dg.

Cong tic to duong day
0bg & trang thai c6 di¢n trong
mdi thoi gian cdu truc lam

D

ViéC. , e [E ﬁ IR0 I:IE 2RC % 1RC

Con coOng tac to I.Dg, | ol - -
2bg, Bbg chi c6 di¢n khi ba +— 1 hﬁg
A A A r P k1]
bd khong ché KC dong sang 1N |nce ’ |ner | |NCN
phai hoac sang trai, nut an !
thuong kin M mac trong

C

—_—

mach cac cuon day 1Dg, [ e L, u _ :L_Ji [le
2DG, 3Dg dé tranh  khong BEgWDIs  dnmgush  Sadoeita
cho phép cac cong tac to do wor  WeT  wow M —obg
tac dong khi 4n nat M. T T I ¢—H? N
Cac cugn day nam cham ofIE G e ey,
ctia cac co cau phanh ham dién T i L
tr NCN, NCT va NCC duoc e e R |
ndi song song v6i phan tUng ey D{mﬂ
cia dong co truyén dong S s e i 00
trong Gmg qua cac tiép diém | Koxeme .}k Dj 09
1bg, 2Pg, 3bg. | ., SE— |

K-::nlahg-na;. .
H.4-12 Bang bao v¢ mot chiéu

5. Hop dién tr&

Hdp dién tré dung trong clu truc dé han ché dong dién mé may, han ché
dong khi ham dung va diéu chinh tdc do véi céc dong co dién mat chiéu va dong
co khong ddng bo roto dy quan.

Khi tinh chon dién tré can cha v
dén hai yéu t6 sau:

- Trj sb dién tré dugc chon phai
dam bao cho hé truyén dong tao
ra ho dic tinh co dé han ché
dugc dong khi khéi dong trong
gid1 han cho phép, dam bao dai
diéu chinh toc d6 yéu cau.

- B6 phat nhiét cua hdp dién
trod trong gidi han cho phép.

* Pign trd thuong dung trong
cau truc ¢6 2 loai:

- Pién tréo lam tr gang duc

(h.4-13a) dung cho dong co co
dong dién tr 10 dén hang trim

ampe. Céc phén to dién tro tu H.8-13 bi¢n tré gang
gang dic s& lap thanh hop dién | a) Phén tir dién tré gang dtc b) hop dién
trd cho phép lam viéc & cheé do tro
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dai han c6 tri s dong lam vi¢c
tir (215 = 240)A véi tri sb cua
hop dién tré tuong tmg la (0,1 +
0,7)Q2

DPbi véi dong co cong suit
nho dung day dién tro tiét dién
tron hoac chir nhat.

bién tré day duoc ché tao tur
kim loai hoac hop kim c6 dién tré
sudt cao nhu:  hop kim
constantan, hgp kim reostan va
hop kim fecral. Day di¢n trd
duoc quén trén tim kim loai c6 st
cach dién

5. Ban tir boc hang

14

a)

(@
=
=i

||||||||||||
||||||||||||

A L A e '|'4| J

|||||||||||

~ H.4-14 Dién tro day
a) Tiét dién tron; b) ti€t dién chir nhat

c)

(LI

d)

Hinh 8-15. Cac loai ban tir boc hang
a) Ban tu hinh tron; b) Ban tur hinh tron mat cau 1om;
c¢) Ban tur chit nhat; d) Ban tur dang xa (xa nam cham)
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Cau truc tir thuong duoc dung trong cac x i nghiép luyén kim dung dé van
chuyén céc nguyén vt liéu nhiém tir nhu sit thép v.v...N6 khac véi cac loai cau
truc khac 13 ¢ co ciu lay tai (bdc tai ) thay cho méc, giu ngoam 1a mot ban tir
(nam cham dién). Hinh dang va kich thudc caa ban tir gdm c6 bén loai dién hinh
nhu hinh 8-14.

Ban tir dang tron dung dé van chuyén céc chi tiét bang gang, sét, thép co
kich thudc nhd, hinh dang khac nhau (sit thép vun, phoi, dinh v.v...)

Ban tir mit cau 1dm dung dé van chuyén cac vat liéu nhiém tir c6 dang hinh
cau 16n

Ban tir hinh chit nhat dung dé
van chuyén cac vat liu nhiém tir co
kich thudc dai nhu thép tam, dudng
ray , ong thép dai.

Ban tir dang xa dung dé vanchuyén
cic vat liéu nhiém tr co6 khdi luong
va kich thudc 1on.

Ciu tao cua cac ban tr vé
nguyén 1y nhu nhau. Trén hinh 4-16
biéu dién c4u tao ctia ban tir hinh tron.

Cudn day nam cham dién 5 dugc
lap dat trong vo thép 2 va khe hé cua
cudn day va vo thép duoc do day hop
chét cach dién. Phia dudi cudn day c6
tdm dém bao vé 4,dau ndi cuc 3 duoc
dinh vi vaové ciia ban tir bang bulong.  H. 4-16 CAu tao cta ban tir hinh tron

Cép dién cho cudn day ciia nam cham dién bang duong cap mém 1. Cudn
day cua nam cham dién cua ban tir [am viéc & ché o ngfm han lap lai voi hé $6
tiép dién TD% = 50%.

Luc ning ctia ban tir phy thudc vao tinh chat cta vat liéu cua hang can van
chuyén, vao nhi¢t d§ cua cudn day cuia nam cham di¢n va nhi¢t d cua sét thép
can van chuyén. Thyc té van hanh cho thay khi nhiét d6 cia sat thép hodc gang
bang hodc 16n hon 7200C, lyc nang giam xudng bang khong vi khi d6 cac vat
liéu nhiém tir mat tir tinh.

Ban tir c6 dién cam va tlr du rat 16n cho nén khi thiét ké mach diéu khién
cau truc tir can chu ¥ dén bao vé qua ap cho cudn ddy nam cham dién khi cit
dién va khtr tor du khi d& hang.

4-5 Mt s6 so' dd khong ché cau truc dién hinh

1. Diéu khién cdc co cdu ciia ciu truc bang bj khéng ché dpng luc

Céc bo khdng ché dong luc dung dé diéu khién cac dong co truyén dong cac
co' cAu cua ciu truc co cong sudt nho va trung binh véi ché d6 1am viéc nhe
nhang. Bo khéng ché dong luc c6 ciu tao don gian, dé dang trong cong nghé ché
tao, gia thanh khong cao, diéu khién cac co cu cta cau truc mot cach linh hoat,
dut khoat.

Trén hinh 4-17a biéu dién so d6 diéu khién dong co khong dong bo roto day
quén bang bd khéng ché dong luc H-51, hinh 4- 17b 13 ho dic tinh co ciia dong
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co truyén dong co ciu nang - ha (hodc co ciu di chuyén).

B6 khéng ché dong luc H-51 la loai dbi xung co 5 vi tri bén phai (1+ 5)
tuong ng voi ché do lam viéc nang hang (co cdu nang - ha) va chay tién (co
cau di chuyén ), con 5 vi tri bén trai (1 =5) tuong tmg voi ché d¢ ha hang

(co ciu nang - ha) va chay i (co cdu di chuyén)
Bé& khing ché dng Iuc KC

Bang bao vé

z 1 12345
— l*i&#i
dodfRCIL L

..........

N N S (P ———
i
[
[
[
i
1
1
1
1
1
1
1
]
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]
]
R Sp— |

L1

b

. ————

0
0

IR NP Y [N AN

bemm—e—————

Hop dién g

Bg M

Q o

e S A T SRt ¥ 3 DR

Ly

__________________________

H.4-17.So db diéu khién dong co KDB roto day quan bang bo khng chéH-51

Bo6 khéng ché dong luc H-51 A 2 fat
co 12 tiép didm:4 tiép didm dau - ?‘ﬁa e
(KC1,KC3,KC5,KC7) ding dé& dao I RN R
chiéu quay dong co bang cach thay 50 \ \ \ N w
do6i _thir ty  haitrong 3 pha dién ap \ \ - \‘ \><
nguon cap cho ddy quan stato dong o

re 5 i}
co, 5 tiép diém: KC2, KC4, KC6,| 100 s o \1 \? 5/ \
KC8, KC10 dung dé diéuchinh toc Ha dong lyc, 50[ Mi100 150 200 250 M%

do dong co bang cach thay d6i tri| | \ A
s0 dién tr¢ phu Rf trong mach roto \\ =
cua dong co.Con ba tiép diém KC9,
KCI11, KC12 dung cho mach bao vé. \ 3,”3
Khi mé may va diéu chinh tbc § Hy T |
do, ngudi van hanh quay tir tir v6 lang T L .
cua by khong ché dong luc tir vi tri 1 s 5
sang vi tri 5 dé tranh hién tuong dong H. 4- 18. Ho dic tinh ctia dong
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va mémen quay cua dong co tang mot cach nhay vot qua gidgi han cho phép. Ho
dic tinh co cua dong co twong Gng véi cac vi tri ciia bo khéng ché biéu dién &
hinh 4-18.

Buong déc tinh 1 tmg voi tri s6 momen cua dong co rat bé (M1 khi toc do
dong co bang 0) dung dé khic phuc khe h¢ gitta cac banh ring trong co cau
truyén lyc (hop téc d0) kéo cang so bo cap khi khoi dong (tranh cho
cap khong b1 dut).

Khi khéi dong hodc trong trudng hop can dimg chinh xac (véi momen M1)
ta c¢6 toc do thap 1a n;. Dé ha hang ¢ téc do thap khi khong tai voi bo khdng ché
dong luc thuong khong thuc hién dugc. Téc do thép nhit chi c6 thé thuc
hién & ché do ha hdm (may dién 1am viéc & ché do may phat).

Néu bo khéng ché dong luc dung loai khong d6i xtmg, néu dat bo khéng ché
o vi tri 1 (ha hang) dong co lam viéc nhu dong co mdt pha va ta nhan duoc
duong dic tinh A (dudng nét dut) khi d6 ta nhan duoc tée dd ha thap hon n; (véi
phu tai bang M,).

2. Hé truyén dong co cdu ndng- ha ciia ciu truc diung hé mdy phdt - djng
co di¢n mjt chiéu (F-D)

Doi véi nhimg cau tryc co trong tai lon, che d6 1am viéc ning né, yéu cau veé
dleu chinh toc do cao hon, dap ung cac yéu cau ngat ngheo do cong ngh¢ dat ra,
néu dung hé truyén dong voi dong co KbB dleu khlen bang bo khong ché - dong
luc khong dap mg thoa méin cac yéu cau vé truyen dong va diéu chinh toc do.
Trong truong hop nay, thuong dung hé truyen dong F-D, T-D hoac h¢ truyen
dong vo1 dong co KPB cap ngudn tur bo bién tan. Hinh 4- 19 biéu dién hé truyén
dong co cau nang ha dung hé F-D.

Pay 1a hé truyén dong F-D c6 may dién khuéch dai trung gian (MPKD),
chtrc nang cua né 1a téng hop va khuéch dai tin hiéu diéu khién. Hé truyén dong
nay dugc st dung phé bién cho cac ciu truc trong cic xi nghiép luyén kim,
trong cac nha may lap rap va stra chira.

DPong co truyén dong co ciu nang - ha D duoc cap tir ngudn may phat F.
Kich tir cho mdy phat F 1a cuén CKTF duoc cdp tir may dién khuéch dai tur
truong ngang MDKD. MMDKD c¢6 4 cudn kich tu:

- Cudn chu dao CCPH(9) duogc cip tir ngudn bén ngoai qua cau tiép diém
N,H (8) va N,H(10) nhim dao chiéu dong chu dao nghia 1a quyét dinh chiéu
quay (nang hodc ha) cho dong co, véi dién tré han ché R6

- Cudn phan hdi am dién ap CFA(6) dau song song véi phan ung cia
dong co, gdbm 2 chirc ning:

« Piéu chinh téc d6 bang cach thay doi strc tir dong sinh ra trong cudn
CFA bang bién tro R4(6) trong truong hop lam viée ¢ tbc do thap, tlep diém
cong tic to gia toc G(5) kin, stc tir dong sinh ra trong cuon CFA rat 16n 1am
giam suc dién dong tong ciia may dién khuéch dai, két qua dién ap ra cua may
phat F giam dan dén toc d6 cia dong co giam.

« Khi dimg may, cudn CFA (6) duoc ndi vao phém ing cua dong co qua
hai tiép diém thuong kin N, H(7) va dién tr¢ han ché R5(7). Do chiéu cua cudn
CFA nguoc chiéu véi dong trong cudén CCD, gitp dimg nhanh dong co truyén
dong.
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H. 4-19 So d6 hé théng truyén dong co cau nang ha hé F- B

giam stc dién dong tong cua may dién khuéch dai, két qua dién 4p ra cia may
phat F giam dan dén toc d6 cia dong co giam.

« Khi dirng may, cudén CFA (6) duoc ndi vao phan tng cia dong co qua
hai tiép diém thuong kin N, H(7) va dién trd han ché R5(7). Do chiéu cta
cuén CFA nguogc chiéu voi dong trong cuén CCP, giup dimg nhanh dong co
truyén dong. - Cudn phan hdi 4m dong c6 ngit CFD(2) han ché dong khi mo
may hoic dao chiéu. Khi dong co chua bi qua tai Iu < Ing, dong ngat Ing = (2,25
+2,5) Idm, di¢n ap roi trén di¢n trd shun nhd hon di¢n ap so sanh  URsh < Uss

Trong d6: URsh = Iu.Rsh (ty 1¢ véi dong dién phan tng);

Uss dat trén R2 hoac R3
Khi d6 cac van 1V hodc 2V khoa, dong di qua cudn day CFD(2) rat
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bé (qua R1). Nguoc lai, khi dong di¢n trong dong co 16n hon gia tri Ing lam cho
cac van 1V hodc 2V thong (tuy theo cuc tinh ctia dong di¢n) sinh ra dong trong
CFA kha 16n lam giam strc tor dong cua may dién khuéch dai va han ché duoc
momen cua dong co.

Dé nang cao chat luong cua hé truyén dong co cudn 6n dinh Cop. Thyc
chét 13 cuén phan hdi mém dién ap cua may dién khuéch dai. Cudn day so cap
ctia bién 4 ap vi phan BA duoc ndi v6i dau ra cia MPDKD, cudn tha cap duoc noi1
vGi cudn day Cop. Nguyén ly hoat dong cua n6 nhu sau: Khi dién ap phat ra cua
MPKP 6n dinh, dong trong cudn Cop bang khong; néu dién 4 ap phat ra ciia may
dién khuéch dai thay doi, trong cudn thir cAp cta bién ap s& xuat hién mot stic
dién dong cam ung, lam cho dong trong cudn Cep khac O, chiéu cua
dong trong cudn Cop cung chiéu voi dong trong cudn Ccp néu dién ap phat
ra giam hodc ngugc chiéu véi cudn Cep néu dién ap phat ra ting, tac dung cua
dong chay trong cudn Cop s€ lam cho dién ap phat ra cna MDKD s€ on dinh.
Diéu khién hé truyen dong bang bod khong ché chi huy kiéu cam KC, ¢6 hai vi tri
nang va ha hang. Pau tién bd khong ché KC duoc dat vao gifra, néu du dién ap
cap thi RDA(13) tic dong dong RDA(14) dé duy tri va RDA(14,15) déng cap
dién cho cac dong 15 — 22.

Quay b khéng ché KC sang phai, N(15) c6 dién, hang dugc nang lén voi
toc do thap néu ¢ vi tri 1, ¢ tdc d6 cao néu & vi tri 2 lac nay c6 thém G(17) c6
dién lam tiép diém G(5) mo ra dé giam phan héi am ap.

Tuong ty mudn ha hang, quay bo khong ché KC sang trai, H(16) c6 dién,
néu ha cham thi KC & vi tri 1, ha nhanh & vi tri 2.

Khi khéi dong, can phéi taing moémen (dé dé dua hang ra khoi vi
tri ban dau), ta ting dong kich tir cia dong co bang cach nbi tat dién tro R7(12)
ndi tiép véi cudn CKD va duy tri thoi gian bang céc ro le thoi gian RTh1 hodc
RTh2 tuy ché do nang hoac ha.

Trong so d6 diéu khién c6 cac ak
khéau bao vé sau: o]
-Bao vé qua dong bing role hﬁ"“*l i
dong dién cuc dai RDC 75 H"““-\
- Bao vé qua dién 4ap bang \
role dién ap cao KPA i =
-Bdo vé qua dién 4p e
“khong” bang role di¢n 4p RDA = T“""“A i
-Bao vé mat tir thong bang =0l 100l 50 o T50 Tio0 Tiso |
role dong dién RTT Y:L“‘“-m_ﬁ__ﬁh ! s
Ho ddc tinh co cia hé \ |
truyén dong dugc biéu dién trén \ ]
hinh 4-20. \ = '
Trong d6 duong dac tinh 2 ng T |10 -
v&i1 vi tri 2 cua bd khéng ché KC va —
duong déc tinh 1 tuong ng vai vi tri -
1 cua b khong ché KC. H4-20.Dic tinh co cta hé truyén

dong hé F- b
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3. Hé truyén dong cdc co céu cau truc dung b diéu dp xoay chiéu
(PAXC).
+ Ché d6 1am viéc cta dong co & ®
goc phan tu tht nhat I va goc phan Do
tu the III (twong tmg voi ché do o et F
[

nang hang va ha dong luc), khi i
diéu chinh tbc do trong ving giita / ______ ;
duong dac tinh co voi dién tré phu |
Rf.x =Ro(duong 1 va dudng 1°)
vol truc tung (trong truong hop M
nay hai tiristo T, va T, déu khod)
dugc thyc hién bang cach thay doi tri
s6 dién ap xoay chiéu:

- Cac cap tiristo T1-T2, T6-T7 va
T11-T12 mé, Gng voi chidu quay

I

S,
-~

thuan (nang hang) Tod

- Cac C?‘P ti’fiStO T’4_-T5, _1:6'T7 va  H.4-21 Pic tinh co cta hé truyén dong
T8-T9 mo, tng voi chiéu quay DAXCva xung dién trd roto
nguoc (ha hang) H.4-21 DPac tinh co cta hé truyén dong

5T T aT 10T 12T

0555 alin iy
gy, it Uy
CL
£ * '.‘."1'7
|I j|:"\'jl' = m
| e = T
J T
CK‘% <-O—F'|
Rag O "J
I
TcLM
L= -
Th et 3
T-:w
B L
Pt T T

H.4-22. So d6 nguyén 1y hé truyén dong cau truc dung PAXC va xung dién
tro roto
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+ Ché do lam viéc cua dong co & goc phan tu thir hai II va tu IV , dong co
1am viéc & ché do ham dong ning. Khi d6 céc tiristo T1, T3, T4, T9, T10 va T12
mo, trong do T1, T3, T10 va T12 mo thuc hién chirc néng chinh luu cau mot pha
cAp ngudn mot chleu dua vao day quan stato ctia dong co. Vung diéu chinh dién
ap xoay chiéu ba pha (DAXC) dugc gach ngang trén hinh 4-21

+ Piéu chinh tdc dd dong co truyén dong cac co cau truyén dong ctia cau
truc bang xung dién trd roto bang hai tiristo Tc va Tp . Khi d6 dién &p dat
vao day quan stato dong co bang tri sé dinh murc (tng voi goc md a = 0 cla
cac tiristo cua b0 DAXC). Trong d6 T thuc hi¢n chirc nang nhu mot khoa
dién tu : khi T¢ kho4, dién tré phu Re= Ry, con khi TC mé R = 0.

Nhu vay khi thay doi thoi gian mé tm, thoi gian khoa tk cua tiristo T ta co
thé thay doi duoc tri sb6 dién tro phu trong mach réto cia dong co. Tri
sb dién tré d6 dugce tinh theo biéu thirc sau:

t R t
R, =0 = "k R
f t o+t T 0 (4-18)

Trong do6: Tex — chu ky lam viéc cua tiristo Te.Tcx thuong duoc
chon trong gidi han Tex = (2 + 2,5).10-3s.

Vung diéu chinh téc do bang phuong phap xung dién tré 1a ving
gitta duong dic tinh co ty nhién 1-2, 1°-2° (tng véi ving gach theo chiéu doc
trén hinh 8-21)

- Tiristo T, tu dién C, diot D va cuon camL la mach khoa tiristo Tc.

+ Trong mach diéu khlen cua he truyén dong gdm c6 cac khau:

- R,, 14 bo diéu chinh tdc do tong hop tin hi€u dién 4p chu dao U va tin
hiéu phan hé)i am toc d6 Upr (dién ap 1ay tir may phat toc FT ty 18 voi toc do cua
dong co).

- Ry 12 bd diéu chinh dong dién tong hop cac tin hiéu U, (R,) va U dién
ap ty 1€ véi dong roto ctia dong co lay tir bién dong TI (bién dong TI 1a bién ap
mot chiéu lam viéce theo nguyén ly cua khuéch dai tir).

- 1Kpk va 2Kpk 13 khdi diéu khién goc md cua bd DAXcva Te, Tp.

TRANG BI PIEN MAY XUC

3-1 Khai niém chung va phdn logi

May xuc dugc st dung rong rai trong nganh khai thac mo 10 thién,
trén cong truong xay dung cong nhi¢p va dan dung, trén cdc cong trinh thuy
loi,xay dung cau dudng va nhiéu hang muc cong trinh khac nhau, & nhitng noi
ma yéu cau bdc xtc dat da véi khdi luong 16n.

May xtc c6 nhiéu loai, nhung c6 thé phan loai theo cac chi tiéu sau:

1.Phan logi theo tinh nang s dung

a) May xtic dung trong nganh xay dung chay bang banh xich, banh 16p c6
thé tich gau xtc tir 0,25 + 2m”.

b) May xuc dung trong nganh khai thac mé 16 thién cé thé tich gau xtic
trd -+ 8m’.

¢) May xtic dung dé bdc xtic dat da co thé tich gau xtc tir 4 + 35m”.
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d) May xtic budc gau ngoam c6 thé tich gau xuc tir 4 + 80m’.

d)

i
2

[7A

{of

Hinh 10-1 .Céc loai may xtc
a) may xuc gau thudn; b) may xlic gau ngugc; ¢) may xuc gau cao; d) may xac
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gau treo; €) may xuc roto; h) may xac nhi€u gau xtc

2. Phdn logi theo co cau boc xiic

a) May xuc c6 co cau boc xuc 1a gau thuan, gau xuc di chuyén vao dat da
theo hudng tir may xuc di ra phia trude dudi tac dung cua hai lyc két hop: co cau
nang - ha gau va co cau tay gau (h.10-1a).

b) My xuc ¢6 co ciu bdc xuc 1a gau nguoc, gau di chuyén vao dat da
theo huong tir ngoai vao trong dudi tac dung cua hai luc két hop: co cAu nang
ha gau va co ciu day tay gau (h.10-1D).

¢) May xuc c6 co cu bde xuc kleu gau cao. Gau cao di chuyén theo mat
phéng ngang tir ngoai vao trong trén can gau dan hudng (h.10-1c).
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d) May xuc c6 co cau bdc xtc 1a gau treo trén diy, gau di chuyén
theo hudng tir ngoai vao trong may xuc dudi tac dung cua hai lyc két hop: co
cau kéo cap va co cdu nang cap (h.10-1d).

e) May xtic co co cdu bdc xuc kiéu gau ngoam, qua trinh bbc xuc dat
da dugc thuc hién bang cach keo khep kin dan hai ntra thanh gau dudi tac dung
ciia co cau kéo cap va co céu nang cap (h.10-le). Co cau boc xuc kiéu gau
ngoam co thé thay thé bang co cau moc goi 1a may xuc - can cau.

g) May xuc réto, co co cu bdc xuc gau quay. Gau quay gdm mot banh
xe, c6 nhiéu gau xuc nho ga lap trén banh xe theo chu vi cua banh xe (h.10-1g).

h) May xuc nhiéu gau xtic, gdm nhiéu gau nhoé ndi tiép theo bing xich
di chuyén lién tuc (gidng nhu bang chuyén) (h.10-1h).

Trong cac loai may xuc ké trén, may xtic gau thuan (h.10-1a) c6 mic
dung thap hon so véi muc guong 1o (muc dat d4 can bdc xic). May xtc gau
cdo c¢6 muc ding ctia may xtic ngang vi mirc cta guong 10, con tat ca cac may
xuc con lai c6 mure dung cua méy xuc cao hon murc cua guong lo.

3. Phan logi theo the tich gau xiic (hodc theo cong sudt)
a) May xuc cong suat nho dung trong nganh xay dung c6 thé tich gau xuc tir

0,25 + 2m

b) May xuc cong sué;n trung binh dung trong nganh khai thac moé 16 thién c6 thé
tich gau xtic tr 2 + 8m .

c) Mély3 xuc cong suat 16n co nhiéu gau xuc véi tong thé tich cua cac gau xuc tir
6+ 80m .

3) Phan logi theo co cdu déng lwc (co cdu sinh cong)

a) May xuc co co cau sinh cong la dong co dién.

b) May xtic ¢6 co cu sinh cong la dong co d6t trong.

4. Phan logi theo co cdu di chuyén

a) May xtc chay bang banh xich.

b) May xtic chay bang banh 16p.

¢) May xuc chay theo duong ray.
d) May xuc chay theo budc (h.10-1h).

10-2 Ket cdu va cdu tao ciia mdy xiic

Két cAu va cu tao cua cac loai may xuc rt da dang. Ta chi nghién ctru hai loai
may xuc dic trung 13 may xtc gau thuan va may xc gau treo trén day.

1. May xuc gau thudn
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Hinh 10-2 May xtc mot gau — gau thuan

Co cau quay (ban quay) 1 duoc lép trén co céu di chuyén bang banh
xich 2. Can gau 6 va tay gau 5 cung duoc lap trén ban quay 1. Tay gau 5 cung
vOi gau xuc 7 di chuyén theo guong 10 do co cau day tay gau 4 va cap kéo 9 cua
co cau nang - ha gau. Qua trinh bbc xiic duogc thuc hién két hop gitra hai co
ciu: co cau day tay gau tao ra bé day 16p cit, co cu nang - ha gau tao ra lop cat
la duong di chuyén cua gau theo guong 10. Pé do tai tir giu xic sang céac
phuong tién khac dugc thuc hién nhd co cau mé ddy gau 3 lap trén thanh
thung xe cua may xuc.

May xtuc c6 ba chuyén dong co ban: nang - ha gau, ra - vao tay gau
va quay, ngoai ra con ¢ mot so chuyén dong phu khac nhu: nang can gau, di
chuyén may xtic, dong - mo day gau v.v..

Chu trinh lam viéc cua may xuc bao gdm cac cong doan sau: dao, nang
gau dong thoi quay gau vé vi tri d6 tai, quay gau vé vi tri dao va ha gau xudng
guong 10. Thoi gian cua mét chu trinh lam viée khoang tu 20 + 60s.

Co céu nang ha gau va co cdu tay gau ctia may xc thudng xuyén lam
viéc qua tai (goi 1a qua tai lam viéc) do gau bdc xuc phai dat da cing hodc 16p
cit qué sau.

Céc co ciu chinh cia mdy xuc 1am viéc ¢ ché do ngan han lap lai voi hé
s tiép diém tuong ddi TP% = (25 + 75)%

2. May xuc gau treo trén day.

Hinh 10-3. May xuc gau treo trén déy
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Tat ca thiét bi dién va thiét bi co khi ctia may xuc duoc lip dat trén ban
quay 1. Co the quay voi goc quay tdi han trén bé 2. Di chuyén may xuc thuc
hién bang co cu tao budc tién 3 va hai kich thuy luc 4. May xuc di chuyen duoc
nhd tim trugt 5 1dp ¢ hai bén thanh cua ban quay 1. Can gau 6 lip cd dinh trén
ban quay bang hé thdng thanh giing 9. Gau xuc 8 dugc treo trén diy cap ning
10. Qua trinh bdc xtc dat da duoc thuc hién nho cap kéo 7, kéo gau theo huong
tr ngoai vao trong may xUc.

Cac co cau cua may xuc lam viéc trong diéu kién moi tru’(mg khac nghiét
v6i ché d6 1am viéc ning né, chao lic manh, nhiéu bui, nhiét d méi truong thay
d6i trong pham vi rong. Mot sd yéu t6 khac ciing gay anh hudng dén ché do lam
viéc cua cac co ciu ctia may xtc nhu: do nghiéng, d6 chénh doc truc cia may
xuc, gia téc 16n khi mo mdy va ham v.v...Do ché do lam viéc cua may Xuc nang
né nhu vy, nén cac thiét bi cia may xuc phai dugc ché tao chic chin, do bén co
hoc cao va do tin cay lam viéc cao.

10-3. Cic yéu cdu co bin déi véi hé truyén dong cdc co céu ciia mdy
xuc

Ché do 1am viéc ctia mot may xuc phu thudc vao cAu tao, két cAu cta nd
va cac dac diém dic trung cua qua trinh dao hoac bdc xuc dat da. Boi vay, cac
yéu cau d6i v6i hé truyén dong cic co ciu clia may xtc cd6 mot gau xic va may
xuc ¢6 nhiéu gau xtc c6 nhiéu diém khéc biét nhau.

1. Déi v6i may xiic ¢é mot gau xiic

Poi vGi may xuc c6 mot gau xuc, A
cac yéu ciu chinh 601 v6i hé truyén o
dong céac co cau bao gom:

a) Déc tinh co cua hé truyén dong
dién truyén dong cac co cau chinh cua
may xic (co cau nang - ha gau, co cu | @
quay va co cau day tay gau) phai dam
béo hai yéu cau chinh sau:

- Trong pham vi tai thay déi tu 0
dén dong nho hon dong dién ngit L=

%
2,25+2,514m), dO sut toc do khong dang 100 —_—
ké dé dam bao nang suat ctia may xuc. ‘gﬁﬁ“\\“
- Khi dong co bi qué téi (I > I,,), toc do 75 \\\*\\‘
cua dong co truyen dong phai giam 3 \ W\
nhanh vé khong dé khong giy hong | » % \
héc ddi véi dong co. ; )« \
Pé dap tng hai yéu ciu trén, hé o=
truyén dong phai tao ra dudng dic tinh !

£ =

co dac trung goi la dac tinh “may xac” 0 50 100 150 200

(duong 1 hinh 10-4a).

Trong thuc té khong st dung
duong dac tinh co ly tuong nhu duong
lvi nguoi van hanh mdy xac khong
cam nhan dugc thoi diém qua tai cua

Hinh 10- 4 Dac tinh co cua cac hé
truyén dong co ciu may xac
a)Dung dé xac dinh hé sb 1ap day
b)bPdc tinh co cua mot s6 hé truyén
dong tiéu biéu

152




15

dong co dé giém tdc do han ché momen cua dong co nho hon tri s6 1on n\hét cho
phép dan dén lam cho dong co dé bi chay, ma thuong dung dac tinh mém hon
(duong 2 hinh 10-4a)

Ning sudt cua mdy xuc dugc danh gid bang dién tich cua tir giac hop
thanh gitta h¢ truc toa d0 va duong dac tinh co cua hé truyen dong (hinh 10-
4a)

’ Sapco. Dé danh gia ning suit ctia may xuc, ta c6 hé sb 1ap day k. Hé sb
lap day k dugc tinh theo biéu thirc sau:
I — Sipco . Sm

Ssco  OM,

Trong do:
+Sapco - dién tich tr giac hgp thanh gitra hé truc toa do va duong dac
tinh co cua hé truyén dong;
+Sasco - dién tich tir giac hop thanh gitra hé truc toa d6 va duong dac tinh
co ly tudng;
@, - tbc d6 khong tai cua dong co.

+m - hé sb ty 1é.

Hé sb lép dﬁy cua cac hé truyén dong hién dai co thé dat dén k =0,8 + 0,9.

Trén hinh 10-4b biéu dién cac dudng dic tinh co ctia mot sd hé truyén
dong cac co cdu cua _may xuc. Ho ddc tinh co cua cac hé do cho phép danh gia
va tinh chon h¢ truyén dong mot cach hop ly dbi véi timg loai may xuc cu thé.
Hé truyén dong xoay chiéu véi dong co khong ddng bo ba pha (duong 1) duoc
su dung rong rii cho cac loai may xuc cong suat bé voi thé tich gau xtc dudi
lm biéc biét la khi dung dong co truyén dong 1a dong co khong dong bd c6 hé
s6 truot 16n cho phép han ché dong cua dong co trong gioi han cho phép.

Hé truyén dong xoay chiéu véi dong co khong dong bo roto day quan néu
c6 d4u thém mot dién tro phu trong mach roto cua dong co R¢= (0,1 + 0,15)R (R
1a dién tré cua day quén roto ctia dong co) va cd cudn khang bao hoa trong mach
stato cua dong co (duong 2 hinh 10-4b) ta s€ nhan duoc duong dac tinh co t6i
wu dbi voi cac €O cau cuia may xuc cong sudt nho.

Hé truyen dong may phat mot chiéu c6 ba cudn kich tir - dong co dién
mot chidu (duong 3 hinh 10-4b) thudng dung ddi véi cac loai may xuc cong suét
trung binh véi thé tich gau xtc tir 2 dén 5m’. Hé nay c6 duong dic tinh co gan
v6i dudng dic tinh co tdi wu, cho phép diéu chinh téc d6 dong co truyén dong
trong mot pham vi kha rong.

Hé truyén dong may phat - dong co (F-D) c¢6 khau khuéch dai trung gian
thue hién chirc nang khuéch dai va tong hop céc tin hiéu diéu khién (khuéch dai
trung gian c6 thé 1a may dién khuéch dai - MPKD, khuéch dai tir - KDT, hoic
khuéch dai ban dan KDBD) sé€ tao ra duong dac tinh co 4 (trén hinh 10-4b), dap
g hoan toan yéu cau vé truyén dong cic co cau cliia may xuc.

Hé nay duoc st dung rong rai trong cac may xuc cong sudt 16n c6 thé tich
gau xuc tir 10 + 80m’.

b) Pong co truyén dong cac co cdu cua cau truc phai co do chic chin vé
két cAu va do tin cay lam viéc cao, c6 kha nang chiu qua tai 16n. Po bén nhiét va
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dd bén chéng am cla céc 16p céach dién trong dong co cao, chui duoc tan s
dong cat dién 16n (400 + 600) 1an /h.

¢) Pong co truyén dong cac co ciu chinh cua may xuc phai ¢6 momen
quan tinh cta roto (hodc phan tng) du nho dé giam thoi gian qua do cua hé
truyén dong khi ting tdc va ham. Nén chon loai dong co c6 roto (hodc phan tng)
dai, duong kinh nho.

d) Cac thiét bi diéu khién dung trong may xtc phai dam bao lam viéc tin
cay trong diéu kién nang né nhét (d0 rung dong, chao l4c 16n, phu tai thay doi
dot bién va tan sb dong - cat dién trd 10n).

e) He théng diéu khién cac hé truyén dong cac co cAu clia may xdc phai
c6 so dd cau trac don gian, do tin cay lam viéc cao, tu dong hoa qué trinh diéu
khién ¢ mirc d6 cao.

2. May xiic nhiéu gau xiic

Hé truyén dong dung trong mdy xuc nhiéu gau xuc phai dap ung cac yéu
cau chinh sau:

a) Hé truyén dong phai dam bao qua trinh mé may xay ra ém, han ché gia
tbc va momen trong gidi han cho phép dé khong anh hudng dén két cAu co khi
ctia nhitng gau xdc con ga lap trén bang xich.

b) Pong co truyén dong phai c6 momen md may lén dé khic phuc
momen quan tinh 16n cua bang xich c6 ga cac gau xuc con, lyc ma sat trong
thanh dan hudng va trong cac 6 dd.

¢) Hé thong diéu khién truyén dong dién phai dam bao qua trinh mo may
xay ra ém va pham vi diéu chinh tdc d6 dong co kha rong (D= 10:1).

d) Hé truyen dong phai tao ra dudng dic tinh co véi do cimg phu hop dé
c6 thé giam toc do quay cia cac gau xtc khi phu tai thay d6i, va bao vé qua tai
cho bang xich c6 ga cac gau xtic con mdt cach chic chin.

10-4. Biéu dé phu tii ciia cdc co céu chinh ciia mdy xiic

1. Biéu d6 phu di cia mdy xuc mot gau thugn

Mubdn xay dung dugc biéu dd phu tai chinh xac cua cac h¢ truyén dong
chinh cia may xuc can co cac thong so sau:

- Thong s6 k¥ thuét cua dong co truyén dong.

- Céc tham s6 ctia mach diéu khién.

- Mémen quan tinh cua co cdu quy dbi vé truc dong co trong cac ché do
lam viéc khac nhau cua hé truyén dong.

- Mémen can tinh ctia cac co ciu trong cac ché d6 1am viéc khéac nhau cua
hé truyén dong.

bé tinh chon so by cong suat dong co truyén dong chi can dya trén biéu
do6 phu tai t6i gian cua hé truyén dong trong do chi tinh dén momen can tinh cia
co cau, khong tinh den momen dong cua co cau trong ché d6 qua do. Viéc tinh
toan chinh xdc cac yéu t6 dic trung cho che do lam viéc cua cac co cau clia may
xuc la mot van dé phuc tap. Boi vay, dé tién hanh tinh chon cong sut dong co
truyen dong cac co cau cua may xuc co thé sir dung biéu d6 phu tai gan giong
v6i biéu dd phu tai thue ciia cac co cu chinh cia may xtc biéu dién trén hinh
10-5.

Chu trinh lam viéc ctia co cdu nang - ha gau ctia may xuc (h.10-5a) bao
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H.10-5. Bi€u do phu tai cia cac co cau chinh ciia mdy xic mot gau - gau thuén

« ¢1: thoi gian tang toc cho qué trinh bat dau dao boc dat da

gdm giai doan chinh sau:
« £2: thoi gian nang tay gau trong giai doan bdc xtic dat d4

* t3: thoi gian dung gau sau lac boe xtic xong

155



. t4:
. 15:
. 16:
. 17:
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thot gian gilr tay gau can bang khi quay gau vé vi tri do tai
thoi gian d6 tai, momen cau dong co giam trong trinh do tai
thoi gian tang toc khi ha gau khong xuong guong 1o

tho1 gian ha gau véi te do khong d6i

thoi gian him gau trude khi ha gau xudng guong 10

T biéu dd phu tai, ta rat ra két luén sau:
- Pong co truyén dong co cdu nang - ha gau 1am viéc dai han véi hé sb tiép
dién tuong 601 Tb% = 100%.
- Tri s6 cia moémen dong co truyen dong xac dinh bang moémen can tinh
cua phy tai, moémen can tinh cua c& cau nang - ha co tinh thé nang.
Biéu d6 phu tai ciia dong co truyén dong co ciu day tay gau dugc biéu dién
trén hinh 10-5b. Chu ky lam vi€c cua co cau day tay gau gom cac giai doan sau:

e tl:

°12:
°13:
°t4:
°t5:
* 16:
° t7.
°18:
*19:

thoi gian ting toc dua tay gau vao dat két hop véi co cAu nang
thoi gian gau di 1én dé xuc dat da

thoi gian ddo chiéu dé lui tay gau

thoi gian tay gau di chuyén véi toc d6 khong ddi theo hudng di 1én
thot gian ham tay gau

thoi gian nghi khi may quay tay gau vé vi tri db tai

tho1 gian tang toc dé day tay gau ra k.cach xa nhat dé do tai

thoi gian tang toc dé day tay gau di chuyén véi toc d6 khong ddi
thoi gian ham khi di chuyén tay gau

« ¢t10: thoi gian nghi khi do tai
« t11: thoi gian ting toc dé kéo tay gau vao
* 112: thoi gian kéo tay gau vao voi toc d khong doi
* t13: thoi gian ham tay gau trudc khi ha tay gau Xuong dat
Biéu do phu tai ctia dong co truyén dong co cau truyén dong co cau quay
biéu dién trén hinh 10-5¢

*tl:
*12:

°13:
°t4:
°t5:
* 16:
°t7:
°18:

thoi gian nghi khi gau di chuyen vao dat da

thoi gian tang tdc khi gau day tai

thoi gian quay tay gau day tai véi tbe do khong doi
thot gian ham

thoi gian nghi khi d6 tai

thoi gian ting tbc dé quay gau khong vé vi tri boc xuc
thoi gian quay gau khong véi tée d6 khong doi

thoi gian him cua co ciu quay

Trong mot s6 truong hop, dé don gian trong viéc tinh toan, biéu dod phu tai
khong tinh dén ché d6 dong cua h¢ truyén dong. Vi du nhu doi voi co cau day
tay gau co thé gia thiét rang: M, =M, ; M3— My My= M5 ; M6 M5; Mg =M, va

MIO_ Mll

Ciing twong ty nhu vay co thé xay dung biéu do phu tai toi gian cho

dong co truyen dong co cdu nang - ha gau.
2. Biéu d6 phu tai cua may xuc gau treo day. (hinh 10-6)
Biéu dd phu tai cta cocau keo cap gom cac giai doan sau (h.10-6a):
t, - thoi gian tang tdc cua dong co truyén dong dé dwa gau xic xudng

guong 1o.

t, - thoi gian boc xuc.
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ty - thoi gian két thiic qua trinh MT»
boc - xtc. = M"

Biéu d0 phu tai cua dong co /
truyén dong co cAu nang - ha gau | o |
(h.10-6b) =i

t,- thoi gian nghi trong khi co céu
kéo gau di thuc hién qua trinh bbc xuc; 17w - '

t, - thoi gian tang téc cua co cu ———— |
nang gau khi gau xtc bat dau roi khoi bk ™ W
guong 10;

t3- thoi gian nang giu VOl toc do _
khong d6i, dong thoi quay gau vé vitri | | fo "\ My
d6 tai v 5 1]

t4- thot gian do tai; i b T Y L I 4

ts-thoi gian hdm cia co cau dong Voo
thoi dong co truyén dong co céau
daochiéu dé ha gau xudng guong 10;

te-thoi gian ha gau xubng guong 10

vé6i toe @6 khong doi, dong thoi quay
gau theo hudng nguoc lai.

=
iy

.--“

L™

H.10-6. Biéu dd phu tai ctia cac co cau
chinh ctia may xuc gau treo trén day
a) Co cau kéo; b) Co cdu nang - ha
t; - thot gian ham cua co cau dé dua gau vao guong 10.

Biéu d6 phu tai ctua co cAu quay cua may xGc gau treo trén day tuong
tu nhu cua may xtc mot gau - gau thuan.

10-5. Tinh chon céng suit dong co truyén dong cdc co ciu chinh
cuamady xuc

Dé tinh chon dugc cong suit dong co truyén dong cac co ciu cia may
xuc can phai c¢6 cac dit kién ban dau sau day:

- So db dong hoc cua co ciu.

- Ché d6 1am viéc ctia may xuc.

- Téc d6 di chuyén cia co cau.

- Thoi gian ciia mt chu trinh lam viée cua co cau.

- Loai dét d4 hoic quang va mot s6 dir kién khac v.v..

Tat ca cac thong so trén co thé nhan duoc tir leh thude két cau cua
may xic v6i ning sudt (thé tich gau xuc) xac dinh. Che do dong cua co cau
trong qua trinh 1am viéc nhu tang tdc, ham, thay ddi tc d6 anh huong rat dang
ké dén ning suit cua may xuc.

Moémen quan tinh ctia co cu truyén luc trung gian c6 thé tinh toan dugc
dua trén so dd dong hoc cua co cAu, coOn mdmen quan tinh ctia dong co chi tinh
dugc sau khi dé chon so bo cong suét dong co. Bai vay dé tinh chon
chinh xéc cong suat dong co, phai tién hanh theo cac budce sau:

- Xay dyng biéu d6 phu tai t6i gian dya trén cac cong thirc (s& trinh
bay sau) va xac dinh cong suét can tinh cua dong co.

- Tién hanh tinh chon so bo cong suat dong co truyén dong (trong sb
tay tra ctru) va xay dung dudng dic tinh co ty nhién ctia dong co truyén dong.
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- Xay dung biéu do phu tai chinh xac ctua dong co truyen dong co cau
cho mot chu trinh 1am viée c6 tinh dén ché d6 dong cua hé truyen dong.

- Kiém tra dong co di chon theo diéu kién phat néng bang phuong phap
dong dién hoac mémen déng tri.

- Kiém tra dong co theo kha nang qua tai.

Cong suat ctia dong co da chon phai qui doi hé sé tiép dién (TP%) phu
hop véi hé so tiép dién quy chuan.

5-2 Dong co truyen dong co cdu nang - ha gau cua mdy xuc gau thugn.

Pé xay dung biéu do phy tai co cau - ha gau (hinh 10-7) can phai tinh
momen dong co sinh ra khi thuc hién boc xtic, nang gau day tai, do tai, ha gau

v... Moémen cua dong co khi thyc hién boc xtic dat da duoc tinh theo biéu thic
sau
(G, +G+0,5G, +G.).R.g

M, = i (N.m) (5-1)

Trong do :
G-la khéi luong cua gau,kg;
G khéi luong dét d4 trong gau, kg;
Gtg- kh01 Iu’O’ng cua tay gau, kg; Rt ban kinh cua tay nang, m;
i- ty s6 truyen tur dong co den co cau boc xic;
n - hiéu suat cla co cau truyen luc;
g -gial téc trong truong, m/s’;
Ge- khoi luong twong img véi su tdc dong cua luc cat Fe, kg.
Fe
Ce=" ke (52

Khéi luong dat d4 trong gau tinh theo biéu thirc:

G=N7r ko (53
Trong do:
V1 - thé tich dat d4 chiém chd trong gau, m’
y - khéi luong riéng cua dat da, kg/m’

=S.hb (m’) (5-4)

Trong do:
S - tiét dién cat ngang cua mot 16p cat, m’
h - chleu dai cua mot duong cit,m;
b - hé sb t6i, XOp cua dat da (0,6 +0,8).
Luc cét duoc tinh theo biéu thire sau:

Fo=f. Vb1

—4
107 vy (5-9)

Trong do:

f - suit luc can cét cua dat da, N/cm?®

Tri s6 cua f phu thudc vao tinh chat cua dat da, quang va co cau boc
xUc cua tung loai may xuc.
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Toc do nang cua gau duogc chon theo kinh nghiém va phu thudc vao
nang suat ctia may xac. Doi véi may xuc ¢6 thé tich gau xac dudi 2m’ ,vg = (0,4

+0,5)m/s; thé tich gau xtc (2 + 3)m , vg = (0,5 + 0,9)m/s va thé tich gau xuc

tir (3 + 6)m>, vg = (0,9 = 1,6) m/s.
Momen cia dong co khi gau roi khoi guong 1o hodc khi gitt gau day
tai trén khong duogc tinh theo biéu thic:
(G, +G+05G ) R.g

M =
A i (N.m)  (5-6)

Momen dong co khi ha gau khong tai bang:
(G, +0,5G,,).R,.g

7= i (N.m) (5-7)
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TAI LIEU THAM KHAO

Trang bi dién — dién tir May cong nghiép ding chung — Nguyén Manh Tién, Vii
Quang Hoi- Nha xuét ban Gido duc.

Trang bi dién — dién tir May gia cong kim loai — Nguyén Manh Tién, Vi Quang Hoi-
Nha xuét ban Gido duc.

Gi4o trinh Trang bi dién-Nguyén Thi Bot — (Ding ndi bo trong truong Cao dang Cong
nghi¢p va Xay dung.

Gi4o trinh Trang bj dién-Nguyén Vin Chit — Nha xuat ban gido duc

160



