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BAIl: 1. CAU TRUC CHUNG CUA HE TRUYEN PONG PIEN

Thoi gian: 2 gio
Muc tiéu:

- Trinh bay dwoc khai niém, dac diém, ¥y nghia cua hé truyén dong dién.
- Gidi thich dwoc cau tric chung va phan loai hé truyén dong dién.

- Ren luyén diec tinh chu dong, nghiém tuc trong hoc tdp va cong viéc.

1. Dinh nghia hé truyén dong dién

Truyén dong cho mot may, mot diy chuyén san xuit ma dung ning luong dién thi goi la
truyén dong dién (TDD).

Hé truyén dong dién 1a mot tap hop céc thiét bi nhu: thiét bi dién, thiét bi dién tir, thiét bi
dién tu, co, thuy luc phuc vu cho viéc bién d6i dién nang thanh co nang cung cép cho co cdu
chip hanh trén cac may san xuit, déng thoi c6 thé diéu khién dong niang luong d6 theo yéu
cau cong nghé cuia may san xuat.

2. H@¢ truyén dong ciia may san xuat
2.1. Truyén ddng ciia may bom nuéc

Pong co dién D bién
d6i dién ning thanh co
nang tao ra momen M lam -1 ‘
quay truc may va cac canh
bom. Canh bom chinh la
co cau cong tac CT, no L
chiu tdc dong cta nudce tao Bién doi 7|/f
ra mémen McTt nguoc | /
chiéu toc d6 quay o cua \ P
truc, chinh monem nay tac
dong 1én truc dong co, ta -
goi n6 la mémen can Mc e
can bang v6i momen dong ‘
co: M = Mc thi hé s€ co Hinh 1.1. Truyén dong ciia may bom nuée
chuyén dong 6n dinh véi
tbc do khong ddi o = const.

2.2. Truyén dong mam cip may tién

CT (Canh bom)

) Mar(Mc)

Kh&p ndi truc

Co ciu cong tic CT bao gdbm mam cip Mc, phéi ( kim loai) PH dugc cip trén mam va
dao cat DC (Hinh 1.2). Khi lam viéc dong co D tao ra mémen M lam quay truc, qua bo
truyén lyc TL gbm dai truyén va cac cip banh rang, chuyen dong quay dugc truyen dén mam
cap trén co ciu cong tac c6 chidu nguoc véi chidu chuyén dong. Néu doi diém dit cua Mcr
vé truc dong co ta sé co momen can Mc (thay thé cho Mcr). Cung tuong nhu vi du trudc, khi
M = Mc hé s& 1am viéc on dinh v&i toc d6 quay o = const va do cat cua dao trén phdi cling s&
khong doi.
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Hinh 1.2. Truyén dong mam cip may ti¢n

2.3. Truyén dfng cia can truc hoic may nang

Co cau cong tac gom trong toi TT, day
cap C va tai trong G. Luc trong truong G
tac dong 1én trong toi tao ra mémen trén
co cau cong tac Mct va néu doi diém dit
ctia né vé truc dong co ta s€ c6 momen can
Mc (thay thé cho Mct). Con dong co D tao
ra momen quay M. Khac véi 2 vi du trude
& can tryc va may nang MCT (hoic Mc) co
chiéu tac dong do lyc trong truong quyet
dinh nén khong phu thudc chiéu cua toc
do, nghia Ia co truong hop no nguoc chiéu
chuyén dong - co ciu cong tac tiéu thu
nang luong do dong co cung cap va co
truong hop Mct cung chiéu chuyen dong -
O cau cong tac gay ra chuyén dong, tao ra
nang lugng cap cho truc dong co.

Dy

B6 truyén luc TL

Péng co D

13

M 4

Tréng toi TT

) S5 0=

%

-

3. Cau tric chung ciia hé truyén dong dién
V& cau tric, mot hé théng TPD (hinh 1.4) néi chung bao gdm céc khau:

|

&

vii _T_%_T—
Taitrong G

M1~

Daycap C

I

Hinh 1.3. Truyén déng cén truc

——+ el
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Hinh 1.4: Ciu triic hé truyén dong dién

- BBD: (B bién doi) dung dé bién doi loai dong dién (xoay chiéu thanh mét chiéu hoic
nguoc lai), bién d6i loai nguon (nguon ap thanh nguon dong hodc nguoc lai), bién d6i muc
dién ap (hodc dong dién), bién ddi sé pha, bién ddi tan sb... Cac BBD thuong dung la may
phat dién, h¢ may phat - dong co (h¢ F-D), cac chinh luu khong diéu khién va c6 diéu khién,
cac bo bién tan...

- P: Pong co dién, dung dé bién doi dién nang thanh co ning hay co nang thanh dién
nang (khi hdm dién). Cac dong co dién thuong dung la: dong co xoay chleu KDB ba pha
rotor ddy quén hay 16ng soc; dong co dién mot chiéu kich tir song song, ndi tiép hay kich tir
bang nam cham vinh ciru; dong co xoay chiéu dong bo...

- TL: Khéu truyén lyc, dung dé truyén lyc tir dong co dién dén co cau san xuat hodc
dung dé bién doi dang chuyen dong (quay thanh tinh tién hay lac) hodc lam phu hop vé toc
do, momen, lyc. Pé truyén luc, c6 thé dung cac banh ring, thanh ring, truc vit, xich, dai
truyen, cac bd ly hop co hoac dién tur...

- CCSX: Co cau san xuit hay co cdu 1am viéc thuc hién cac thao tac san xuit va cong
nghé (gia cong chi tiét, nang/ha tai trong, dich chuyén...).

- PK: Khoi diéu khién, 1a cac thiét bi ding d¢ diéu khién b bién doi BBD, dong co dién
b, co ciu truyén luc. Khéi diéu khién bao gom cac co cau do luong, cac bo diéu chinh ‘tham
s6 va cong ngh¢, cac khi cy, thiét bi diéu khién dong cit c6 tiép diém (céc role, cong tac to)
hay khong c6 tiép diém (dién tir, ban dan) Mot s6 hé TP TP khac ¢ ca mach ghép ndi véi
céc thiét bi tu dong khac nhu may tinh diéu khién, cac bo vi xir ly, PLC...

Mot hé théng truyén dong dién dugc goi 1a hé hé khi khong c6 phan hoi, va dugc goi la
hé kin khi c6 phan hoi, nghia 13 gia tri cua dai lugng dau ra duoc dwa tré lai dau vao dudi
dang mot tin hi¢u nao do dé diéu chinh lai viéc diéu khién sao cho dai luong dau ra dat gia tri
mong mudn.

4. Phan loai hé thong truyén dong dién

Nguoi ta phan loai cac hé truyén dong dién theo nhiéu cach khac nhau tuy theo dic diém
cua dong co dién stir dung trong h¢, theo mirc do ty dong ho4, theo dac diém hodc chung loai
thiét bi ctia bd bién doi... Tl cach phan loai s€ hinh thanh tén goi cta h¢.

4.1. Theo dic diém cia dong co dién

- Truyén déng dign mét chiéu: ' Dung dong co dién mot chiéu. Truyén dong dién mot
chiéu st dung cho cac may co6 yéu cau cao vé diéu chinh toc do va momen, nd ¢ chat lugng
diéu chinh tét. Tuy nhién, dong co di¢n mot chiéu ¢6 ciu tao phuc tap va giad thanh cao, hon
nita n6 doi hoi phai c6 bd ngudn mot chidu, do d6 trong nhitng trudng hop khong cd yéu cau
cao vé diéu chinh, ngudi ta thudng chon dong co KPB dé thay thé.
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- Truyén djng dién khong dong bé: ‘Dung dong co dién xoay chiéu khéng déng bo.
bong co KDB ba pha c6 uu diém 1a c6 két cau don gian, dé ché tao, van hanh an toan, su
dung ngudn cip truc tiép tir ludi dién xoay chiéu ba pha. Tuy nhién, trudc day cac hé truyén
dong dong co KPB lai chiém ty 1€ rat nho do viée diéu chinh toc do dong co KbB co kho
khan hon dong co dién mot chi€u. Trong nhitng ndm gan day, do sy phat trién manh mé cua
cong nghiép ché tao cac thiét bj ban dan cong suat va k¥ thuat dién tir tin hoc, truyén dong
khong dong b phat trlen manh m& va duoc khai thac cac vu diém cia minh, dic biét 1a cac
hé c6 didu khlen tan so. Nhirng hé nay dé dat dugc chat luong diéu chinh cao, twong duong
vO1 hé truyen dong mot chiéu.

- Truyén dpng di¢n dong bé: Ding dong co dién xoay chiéu ddng bo ba pha. bong co
dién dong bo ba pha trude day thuong dung cho loai truyén dong khong diéu chinh toc do,
cong suat 16n hang traim KW dén hang MW (cac may nen khi, quat gio, bom nudc, may
nghién.v.v..). Ngay nay do su phat trién manh mé cua cong nghiép dién ti, dong co dong bo
duoc nghién ctru ing dung nhiéu trong cong nghiép, 6 moi loai giai cong sut tir vai trim W
(cho co cau an dao may cit got kim loai, co ciu chuyen dong cua tay mdy, nguoi may) dén
hang MW (cho cac truyén dong mdy can, kéo tau toc do cao...).

4.2. Theo tinh ning diéu chinh

- Truyén dong khong diéu chinh: Pong co chi quay mdy san xuit véi mot tbe do nhit
dinh.

- Tmyén co Qiéu chinh: Trong loai nay, tuy thugc yéu cau cong ngh¢ ma ta co truyén
dong dicu chinh toc do, truyén dong dieu chinh momen, luc kéo va truyén dong diéu chinh vi
tri.

4.3. Theo thiét bi bién doi

- H¢ may phat - dong co (F-D): Dong co dién mot chiéu dugc cap dién tir mot may phat
dién mot chiéu (bd bién d6i may dién). Thudc hé nay co6 hé may dién khuéch dai-dong co
(MPKD-D), d6 13 hé c6 BBD 1a may dién khuéch dai tir trudng ngang.

- H¢ chinh lu’u-d(f)ng co (CL-D): Bong co mot chiéu dugc cég dién tir mot bo chinh luu
(BCL). Chinh luu c6 thé khong diéu khién (Diode) hay c6 di€u khién (Thyristor)...

4.4. Mt s6 cach phan loai khac

Ngoai cac cach phan loai trén, con c6 mot s6 cach phan loai khac nhu truyén dong dao
chiéu va khong dao chiéu, truyén dong don (néu dung mot dong co) va truyén dong nhleu
dong co (néu dung nhiéu dong co dé phdi hop truyén dong cho mét co ciu cong tac), truyén
dong quay va truyén dong thang...

5. Phu tai va phan co ciia truyén dong dién.
5.1. Phu tai ciia truyén dong di¢n.

Phuy tai hay chinh la co cau cong tac cua hé truyén dong dién. Phy tai clia hé truyen dong
dién rat da dang. Tinh chat ctia mdi loai phu tai khac nhau s& tao nén nhiing hé truyén dong
dién khac nhau.

bac trung cho phu t:éli cua hé truyén dong dién l1a sy hinh thanh momen céan tac dong 1én
truc dong co. Mf)i co cau cong tac khiac nhau s€ tao ra momen can khac nhau, vi du nh}r:
momen can thé nang, momen can phan khang, momen can loai may tién, momen can loai can
truc...

5.2. Phén co cia truyén dong dién.
, Phér} co cua hé truzén dong dién bao gdm cac phan tir chuyén dong tir rotor dong co cho
dén co cau cong tdc. Moi phan tir chuyén dong dugc dac trung boi cac dai luong sau:

- Luc tac dong (F): N (Niuton)
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- Momen tac dong (M): Nm (Niuton mét)

- Téc d6 goc (o): rad/s (radian/giay)

- Téc do thang (v): m/s (mét/gidy)

- Momen quén tinh (J): kgmz (kilogam khdi mét binh phuong)

- Khéi luong (m): kg (kilogam khéi).

Cha y: Néu cac dai lugng trén cho theo cac don vi khéc thi khi tinh toan can d6i vé hé
don vi do luong quoc té€ (SI) nhu da néu trén. Vi dy, néu lyc cho theo KG, momen cho theo
KGm, téc d6 cho theo vong/phit, quan tinh cho theo momen da GD?véi don vi 1a KGm?, thi:

1KG = 9.8 N; 1KGm = 9.8 Nm; 1 vong/phut = 9,55 rad/s; GD? [KGmz] = 4] [Kgm?].
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BAl: 2. CO HQC TRUYEN PONG PIEN

Thoi gian: 8 gio

Muc tiéu:

- Nhdn dang duoc cac khdu co khi co ban cua hé truyén dong dién.

- Tinh toan qui doi dwoc mé men can, luc can, mé men quan tinh Vvé truc dong co.
- Xdy dung dwoc phwong trinh chuyén dong ciia hé truyén dong dién.

- Phan biét duoc cdc trang thdi lam viéc cua hé truyén dong dién.

1. Cac khau co khi ciia truyén dong dién, tinh toan qui ddi cac khau co khi ciia truyén
dong dién.
1.1. Cac khiu co khi ciia truyén dong dién

Mot hé truyén d(f)ng dién lqao gém cg& ph§1~n co kl}i. No bao gém cac phén tr chuyén dong
tir rotor dong co cho dén co cau san xuat. Moi co cau cua truyén dong déu c6 cac dai lugng
o, M, v, F, .

Pé dé dang cho viéc nghién ctru va tinh toan, nguoi ta thuong tinh quy doi tat ca cac dai
luong do veé tryuc dong co. Nguyén tac cua tinh toan quy doi 1a dam bao nang luong cua hé
trudc va sau quy doi la khong thay doi.

1.2. Tinh d6i cac dai lwong co hoc
1.2.1. Mémen va lwc quy déi

Quan ni,ém yé su tinh doi nhu viéc doi di‘ém dat tur truc nay Véwtruc khac cia momen hay
luc c6 xét dén ton that ma sat ¢ trong bd truyén lyc. Thuong quy doi moémen can M (hay luc
can F¢) cua bg phan lam viéc veé truc dong co.

Diéu kién quy déi: dam bdo cin bang céng sudt trong phan co ciia hé TPPTD:

a. Khi ning lwong truyén tir dong co dén mdy san xudt
Piw=Pc+ AP (2.1)
Trong do:
- Prla cong suit trén truc dong co, Py = Mcga.0 (Mcqa VA& ® - mdmen can tinh quy d6i
va toc do goc trén truc dong co).
- Pc1a cong suit cia may san xuit, Pc= Miv.on (M va o - mémen can va tée do goc
trén truc lam vié¢c).
- AP 1a ton that trong cac khau co khi.
* Néu tinh theo hiéu sudt hép toc do doi véi chuyén dong quay:

P M, .
F;r =—== . a)lV = Mchw (22)
77 77
Rt ra:
M, .o, M
Mch — lv v _ l‘f
nw ;1

Trong do: ni: hi¢u suét cua hop tdc do.

i=2 goi 14 ty s6 truyén cua hop toc do.

v

* Néu chuyén dong tinh tién thi lyc quy doi:
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M =t (2.3)

cqd

n.p
Trong d6:  m =nin:: hidu suat bo truyén lyc.

ne: hiéu suét cua tang tréng.
p = /viv: goi 1a ty s6 quy doi.
b. Khi ndng lwong truyén tir mdy sdn xudt dén dong co
Ptr= Pc- AP
1.2.2. Quy doi mémen qudn tinh va khéi lwong qudn tinh
Diéu kién quy doi: bao toan dong ning tich lu§ trong hé thong:

szn:Wi (2.4)
1
” 2
Chuyén dong quay: w=J % (2.5)
2 4 2
Chuyén dong tinh tién: W:m.% (2.6)
Néu str dung so 66 tinh toan phén co dang don khéi, va ap dung cac diéu kién trén ta co:
o, _ &
J g2 =0, -2+ ZJ +>.m, _, (2.7)
2 N T 2
=JD+Z—;+Z—; (2.8)
1 ,' 1 p j

Trong d6: Jqa : mdmen quan tinh quy d6i vé truc dong co.
op: toc dd goc trén truc dong co.
Jp: mdémen quan tinh cia dong co.
Ji : mOmen quan tinh cta banh rang thir 1.
m; : khdi luong quan tinh cia tai trong thu j.
i = /o - ti $6 truyén tdc do tir truc thi i.
p = w/vj - ti s6 quy doi vén toc cua tai trong.
Vi du: So @6 truyén dong cia co ciu nang, ha:

J, . M, . 0, 1, N;
[

Hinh 2.1: So d6 ddng hoc ciia co chu ning ha
® Dong co di¢n; @ hop toc df;
® tang trong; @ tai trong
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, L] J m,
Tacé: J,=Jp,+) 5+5+— (2.9)

Ly D

N |~

Trong do: i = 2. ty sd truyén toc do tir truc tang tréng.
o

2. Dic tinh co clia may san xuit va dong co dién
2.1. Pic tinh co clia May san xuat
Dic tinh co biéu thi mdi quan hé gitta téc d6 quay va moémen quay:
o = f(M) hodc n = F(M)
Trong d6:  : Toc dd goc (rad/s).
n: Téc do quay (vg/ph).
M: Mémen (N.m).
, Pic tinh co clia may san xuét 1a quan hé giita téc d6 quay va momen can cila may san
xuat: M¢ = f().
Déc tinh co cua may san xudt rat da dang, tuy nhién phan 16n chiing dugc biéu dién dudi
dang tong quat:
q
M =M +(M, -M ) -2 (2.10)
Dy
Trong do:
M. 13 mémen can cia co ciu SX tng véi toc do .
Mco 12 mémen can cia co ciu SX tng véi te d6 o = 0.

Mam 12 mémen can cta co cau SX ung véi toc do dinh mirc ®dam

Lo

1 2
3
4
q=2
U
1: Bac tinh co tng véi q = -1
2: Béc tinh co ung voi q =0
3: Bac tinh co tmng véiq =1
4: Béc tinh co ung vdi q =2
M
EeS
‘\Ico I\chm

Hinh 2.2: Pic tinh co ciia co ciu sin xuit tng véi cic truong
hgp may san xuat khac nhau.

Ta c6 cac truong hop s6 mil q ng voi cac trudong hop tai:
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- Khi g = -1 mémen ty 18 nghich véi téc dd, twong tmg cac co cAu mdy tién, doa, may
cuon day, cuon giay, ... (duong ® hinh 2.2). Bac diém cua loai may nay la toc do lam
viéc cang thap thi mémen can (lyc can) cang 16n.

- Khi g = 0, Mc = Mam = const, twong ng cic co ciu may nang ha, cau truc, thang
may, bang tai, co cau an dao may cat got, ...(duong @ hinh 2.2).

- Khi g = 1 mémen ty 1¢ bac nhat véi tde do, tuong Ung cac co cAu ma sat, may bao,
may phat mot chi€u tai thuan trd, (duong @ hinh 2.2).

- Khi q =2 mémen ty 18 bac hai voi tdc do, trong tmg cac co cdu may bom, quay gio,
may nén (duong @ hinh 2.2).

@A @ @

@

o dm

;ﬂ\',.

M,

-

M,,, M
a) b) c)
Hinh 2.3: a) Cac dang dic tinh co ciia cic may san xuit
®g=-1,@9=0;®9g=1,®@q=2
b) Dang dic tinh co ctia may san xug‘nt ¢6 tinh thé niing
¢) Dang dac tinh co ciia may sdn xuat c¢6 tinh phan khang

2.2. Pac tinh co cia dong co dién
Dic tinh co cua dong co dién 1a quan hé giita tc d6 quay va momen cua dong co: o =
f(M).
Nhin chung c6 4 loai dac tinh co cua cac loai dong co dac trung nhu:
- Pong co dién mot chiéu kich tir song song hay doc 1ap (duong @)
- Pong co dién mot chidu kich tir ndi tiép hay hon hop (duong @)
- Pong co dién xoay chiéu khong dong bo (dudng ®)
- Pong co dién dong bd (duong @)
o N

[ S—

Hinh 2.4: Cac dang dic tinh co ciia bon loai dong co di¢n
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bac tinh co cua dong co di¢én chia ra dac tinh co ty nhién va dac tinh co nhan tao. Dang
dac tinh co ctia moi loai dong co khac nhau thi khac nhau va s€ dugc phan tich trong chuong
2.

Dac tinh co ty nhién: B6 la quan hé¢ ® = f(M) cta dong co dién khi cac thong sb6 nhu
dién 4p, dong dién... cua dong co la dinh muc theo thong s6 da dugc thiét ké ché tao va mach
dién cia dong co khong ndi thém dién trd, dién khang...

Bdc tinh co nhan tao: D6 14 quan hé © = f(M) cia dong co dién khi cac théng sb dién
khong dung dinh murc hodc khi mach dién c6 noi thém dién trd, dién khang... hodc c6 su thay
do1 mach noi.

2.3. D cirng cta dac tinh co

Pé danh gia va so sanh cac dic tinh co, O
nguoi ta dua ra khai niém dg cung dic tinh co
B dugc tinh: S
AM An2
P =%

. 3 Aml
Néu |B| bé thi dac tinh co 1a mém (|B| <

10).

Néu |B| 16n thi dic tinh co 1a cung (|p| =
10 + 100).

Khi [B[ = oo thi déc tinh co la nam ngang
va tuy¢t doi ciing.

AM

Dic tinh co c¢6 do cting B cang 16n thi tdc
d6 cang it bi thay d6i khi momen thay ddi. ¢
trén hinh v&, dudng dac tinh co 1 citng hon dudng dac tinh co 2 nén vdi cung mot bién dong
AM thi dic tinh co 1 ¢6 d6 thay d6i téc d6 Awi nho hon d6 thay ddi toc d6 Awz cho bai dic
tinh co 2.

2.4. Sw phit hop giira diic tinh co ciia ddng co dién va dic tinh co ciia co cau san xuat

Trong hé thong TDD, dong co dién c6 nhiém vu cung cap dong luc cho co cdu san xuat.
Cac co cau san xudt ciia mdi loai may co cac yéu cau cong nghé va dic diém riéng. May san
xuét lai ¢6 rat nhidu loai, nhiéu kiéu véi két ciu rat khac biét. Dong co di¢én cling vay, co
nhiéu loai, nhiéu kiéu véi cac tinh nang, dac diém riéng.

Hinh 2.5: P06 clrng cia dic

Véi cac dong co dién mot chidu va xoay chiéu thi ché d6 lam viéc toi uu thuong 1a ché
do dinh murc cia dong co. D& mot hé thong TPD 1am viée tot, co higu qua thi gitta dong co
dién va co cAu san xuit phai dam bao c6 mot su phu hop tuong tmg nao do. Viéc lya chon hé
TDD va chon dong co dién dap ng dung cac yéu cau cua co cau san xuét c6 ¥ nghia 16n
khong chi vé mit k¥ thuat ma ca vé mit kinh té.

Do vay, khi thiét ké hé théng TPD, nguoi ta thuong chon hé truyén dong cing nhu
phuong phap diéu chinh tbc d6 sao cho duong déc tinh co cia dong co cang gan voi duong
dac tinh co cua co ciu san Xuét cang t6t. Néu dam bao duoc didu kién nay, thi dong co s€ dap
g tot doi hoi clia co cau san xuat khi momen can thay d6i va ton that trong qua trinh diéu
chinh 14 nho nhét.

3. CA&c trang thai lam viéc xac 1ap ciua h¢ TP

Trong hé truyén dong dién tr dong bao gid ciing ¢ qua trinh bién dbi ning luong dién
nang thanh co niang hoic nguoc lai. Chinh qua trinh bién d6i nay quyét dinh trang thai lam
viéc cua hé truyén dong dién. Co thé 1ap Bang 2.1:
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TT Biéu dd cong suit Pién Peo AP Trang thai lam viéc
1 ilpd
— 0 =0 = Puign Dong co khong tai
AP
o
= < 0 0 =Pq4-Pc Dong co co tai
l ¥
s -
3 ——— 1 P,
AP{) - =0 <0 = |Peo Ham khong tai
4 e p
m— s <0 <0 =Peo—Pg| | Ham tai sinh
.L/L [ co d
AP
> [P,
T P, 0 <0 = |Peo + Py Ham nguoc
AP
6 —— P
AP{’L =0 <0 = |Peo| Ham dong nang

O trang thdi dong co: Ta coi dong cong suat dién Paien c6 gid tri dwong néu nhu no co
chiéu truyén tir nguon dén dong co va tr dong co bién doi cong suat dién thanh cong suéit co:
Peo = M. cép cho may san xuat va dugc tiéu thu tai co cau cong tac cua may. Cong suat co
nay cé gia tri duong néu nhu mémen dong co sinh ra cung chiéu véi téc d6 quay.

0] trang thai may phat: thi ngugc lai, khi hé truyén dong lam viéc, trong mot diéu kién
nao d6 co cau cong tic cia may san xuat cé the tao ra co nang do dong nang hoac thé ning
tich lity trong hé du 16n, co nang d6 duoc truyén vé truc dong co, dong co t1ep nhin nang
lugng nay va lam viéc nhu mot may phat dién. Cong sut dién c6 gia tri am néu nd co chiéu
tir dong co vé ngudn, cong suit co co gia tri am khi no truyén tir may san xuit vé dong co va
momen dong co sinh ra nguge chiéu véi toe do quay.

Moémen cua may san xuat dugc goi 1a moémen phu tai hay moémen can. N6 ciing duoc
dinh nghia dau am va duong, nguoc lai véi dau mémen cua dong co.
Phuong trinh c4n bang cong suat ciia h¢ TDD TP la:
Pa = Pc+ AP (2.11)
Trong do: P4la cong suat dién; Pc 1a cong suét co; AP 1a ton that cong Suét.
- Trang thai dong co gdm: ché do c6 tdi va ché do khéng tdi.
Trang thai dong co phan bd & gbc phan tu I, 11T cia mat phang o(M).
- Trang thai ham c6: ham khong tai, ham tai sinh, ham nguoc va ham dong nang. Trang
thai ham & goc I, IV cia mat phang o(M).
+ HAm tai sinh: Pgien< 0, Peo< 0 co ning bién thanh dién nang tra vé ludi.
+ Ham nguoc: Pgien> 0, Peo< 0 dién ning va co ning chuyén thanh ton that AP.
+ Ham déng nang: Paien = 0, Peo< 0 co ning bién thanh cong suét ton that AP.
Cac trang thai lam viéc trén mit phing [M, o]:
Trang thai dong co: tuong Umg vdi cac diém nam trong goc phan tu thir nhat va goc phan
tu thir ba cua méat phang [M, o], hinh 2.6.
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Trang thdi mdy phdt: tuong g véi cac diém nam trong goc phan tu th hai va goc phan
tu thir tr ctia mit phang [M, @], hinh 2.6. ¢ trang thai nay, momen dong co chéng lai chiéu
chuyén dong, nén dong co co tic dung nhu bd him va vi vy trang thai may phat con c6 tén
goi la "trang thai ham".

oWV o4 M
N N\
Hl]\ M(®)
L
_ G

Trang thai may phat M.(®) Trang thai dong co
Mo <0:Mo>0: i Mo>0:Mo<0:

[V ~M
Trang thai dong co Trang thai may phat
Mo >0:Mo<0; | M(o) Mo <0:Mo>0:

- M(®)

M, M.
g \'\1 I11 —— \Q\ (6] w‘\\m

Hinh 2.6: Biéu dién céc trang thai 1am viéc trén mit phing [M, o]

4. Cau héi on tap

1. Chirc ning va nhiém vu cta hé thong truyén dong dién 1a gi?

2. C6 may loai may san xuét va co cau cong tac?

3. H¢ théng, truyén dong dién gdm cac phan ttr va cac khau nao? Ly vi dy minh hoa ¢
mot may san xuat ma cac anh (chi) da biét?

4. Momen can hinh thanh tir dau? Pon vi do luong ciua n6? Cong thirc quy d6i mémen
can tur truc cia co cau cong tac ve truc dong co?

5. Mémen quan tinh la gi? Bon vi do ludng cua n6? Cong thire tinh quy d6i mémen quan
tinh tir toc d§ winao dé vé toc dg cua truc dong co  ?

) 6. Thé nao 1a rpémen can thé néng? Pic diém cua n6 thé hién trén do thi theo tdc do?

Lay vi du mot co cau c6 momen can thé nang.

7. Thé nao 1a moémen can phan khang? Liy vi du mot co cau c6 momen can phan khang.

8. Pinh nghia dic tinh co clia may san xuét. Phuong trinh tong quat ciia né va giai tich
cac dai lugng trong phuong trinh?

9. Hay v& dic tinh co ctia cac may san xuét sau: may tién; can truc, may bao, may bom.

10.,Vié't phuong trinh chuyén dong cho hé truyén dong dién cé phan co dang mau co hoc
don khoi va giai thich cac dai lugng trong phuong trinh?

11. Dung phuong trinh ghuyén dong dé phan tich cac trang thai lam viéc cua hé thong
truyén dong tuong trng vdi dau cua cac dai lugng M va Mc?

12. Binh nghia dac tinh co ctia dong co dién?

13. Pinh nghia d6 cung dic tinh co? Co thé x4 dinh do cung dac tinh co theo nhirng cach
nao?
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14. Phan biét cac trang thai dong co va cac trang thai hdm cua dong co dién bang nhiing
dau hi¢u nao? Lay vi du thyc t€ v€ trang thai ham cua dong co trén mdt co cau ma anh (chi)
da biet?

15. Chiéu cua dong nang luong s€ nhu thé nao khi dong co lam viéc ¢ trang thai dong
co?

16. Chiéu ctia dong ning lugng s& nhu thé nao khi dong co lam viéc ¢ trang thai may
phat?

17. Piéu kién 6n dinh tinh 1a gi? Phan tich mot diém lam viéc xac 1ap On dinh tinh trén
toa d0 [M, o] va [M., »].

18. MAu co hoc don khdi 1a gi? Khi nao thi dung mau co hoc don khdi dé khao sat hé
thong truyén dong dién?

19. Mau co hoc da khéi 1a gi? Khi nao thi ding mau co hoc da khdi dé khao sat hé thong
truyén dong di¢n?
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BAI: 3. CAC DAC TINH VA CAC TRANG THAI LAM VIEC
CUA PONG CO PIEN
Thoi gian 19 gio
Muc tiéu:

- Xay dung duoc dq?c tinh co cua cdc dong co dién mot chiéu (DC), dong co dién khong d(fng
bo, dong co dién dong bo.

- Phan tich duoc cdc trang thdi lam viéc cua cac logi dong co.

- So sanh ddc tinh cua cdc logi dong co, pham vi wng dung cua cdc dong co dung trong
truyén dong dién.

1. Pac tinh cia dong co dién DC, cac trang thai khéi dong va ham.
1.1. Pong co dién mdt chiéu kich tir ddc 1ap va kich tir song song
1.1.1. Khdi ni¢m chung

Bai 2 d3 cho ta thiy, khi dit hai duong dic tinh co M(w) va Mc(o) 1én ciing mot hé truc
toa d0, ta c6 thé xac dinh duoc trang thai lam vi¢c cua dong co va cua hé (xem hinh 2.2 va
hinh 2.3): trang thai xac 1ap khi M = M tng vdi giao diém cia hai dudong dic tinh M(w) va
Mc(®); hodc trang thai qua dd khi M # M tai nhiing vung c6 ® # ox ; trang thai dong co
thudc goc phan tu thir nhit va thi ba; hodc trang thai hdm thudc goc phan tu thi hai va thir
tu.

Khi phan tich cac hé truyén dong, ta thudng coi may san xuat di cho trude, nghia 1a coi
nhu biét trude dac tinh co Mc¢(w) cia nd. Vay muén tim kiém mot trang thai 1am viéc véi
nhitng thong s6 yéu cau nhu téc do, momen, dong dién dong co v.v.. ta phai tao ra nhiing déc
tinh co cua dong co tuwong tng. Mudn viy, ta phai ta phai ndm vimng cac phuong trinh dic
tinh co va céac déc tinh co cua cac loai dong co dién, tir d6 hiéu duoc cac phuong phap tao ra
cac dic tinh co nhan tao phi hop v6i may san xuat da cho va diéu khién dong co sao cho ¢
duogc cac trang thai lam viéc theo yéu ciu cong nghé.

Mbi dong co c6 mot dic tinh co tu nhién xac dinh boi cac sb lidu dinh mic cua no.
Trong nhiéu truong hop ta coi ddc tinh nay nhu loat sb liéu cho trude. Mit khac nd co thé co
vo sb dic tinh co nhan tao c6 duogc do bién ddi mot hodc vai thong sb cla nguén, cua mach
dién dong co, hodc do thay d6i cach ndi day ctia mach, hodc do dung thém thiét bi bién doi.
Do d6 bat ky thong sb nao c6 anh huong dén hinh dang va vi tri cua dac tinh co, déu duoc
coi 1a théng sb diéu khién dong co, va twong tng 1a mdt phuong phap tao dic tinh co nhin
tao hay dac tinh diéu chinh.

Phuong trinh dic tinh co cia dong co dién co thé viét theo dang thudn M = f(w) hay
dang nguoc o = f(M).

1.1.2. Péc tinh co ciia dong co mét chiéu kich tiv doc lip (PMa) Va kich tir song song
(BMss)
a.So do noi ddy ciia PMava PMss

Pong co dién mot chiéu kich tir doc 1ap (PMa): ngudn mot chidu cdp cho phan tng va
cép cho kich tir ddc 1ap nhau.

Khi ngudn mét chiéu c6 cong suat vo cung 16n va dién ap khong doi thi c6 thé méc kich
tir song song véi phan tng, lac d6 dong co dugc goi 1a dong co dién mot chiéu kich tir song
song (PMss).
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a)

. U .

+
4 s
Ckt [':thff
‘rf_ AN —

o=
b)

Hinh 3.1: a) So d(f) néi day dong co dién mét chiéu kich twr doc lap.
b) So' do no6i day dong co dién mét chieu kich tir song song.

b. Céc théng sé co ban ciia PMa

Céc thong s6 dinh mirc: nam(vong/phit); mam(Rad/sec); Mam(N.m hay KG.m); ®gm(Wb);

Pam(KW); Udm(V); lam(A); ...

Céc thong sb tinh theo cac hé don vi khac: ©* = ®/®dm; M* = M/Mdm ; 1* = Ulgm; O+ =

O/Dam; R* = R/Rdm; Rev = Udm/lam.; ©%; M%:; 1% ...

C. Phuong trinh dac tinh co

Theo so d6 hinh 3.1a va hinh 3.1b, c6 thé viét phuong trinh can bang dién 4p ciia mach

phan Gmg nhu sau:
U,=E+(R,+R,)I,
Trong do:
U, 1a dién 4p phan tng dong co (V)

E 14 strc dién dong phan tng dong co (V).

E= M¢.a) = K¢w
2ra

N L
Pat K =2 13 hé sé két chu cia dong co.

2ra
Véi:
¢ - Ttr thong qua mdi cuc tir.
p - S6 ddi cyc tir chinh.

N - S6 thanh din tac dung cta cudn ng.
a - S6 mach nhanh song song ctia cudn tng.

Hodc: E = Ke.¢.n (3.3)
3 27n n A K
Vap=="—=—— Vay K = =0,105.K
60 9,55 9,55

Ry 12 dién tr& mach phan ing. Ry = Fu + Fetf + et + Mx (Q)
Trong do:

re 1a dién trd cudn day phan tng ciia dong co (Q).

retr 1a dién trd cudn day cuc tir phu cia dong co ().

letb 12 di€n tréd cudn day cuc tir bu cua dong co ().

rw 1 dién tro tiép xtic gitra chdi than véi ¢d gop ciia dong co (Q).

Rur 12 dién tr& phu mach phan tng.

Trang 20



TRUYEN PONG DPIEN

I, 14 dong dién phan tng.
Tu (3.1) va (3.2) ta co:
U, R, +R,

wo Y _
K¢ Ko °

Day 1a phuong trinh dic tinh co - dién ctia dong co mot chiéu kich tir doc lap (3.4).

(3.4)

Mait khac, mémen dién tur cua dong co dugc xac dinh:

M,=K¢l, (3.5)
Khi bo qua ton that ma st trong 6 truc, ton that co, t6n that thép thi c6 thé coi:
Mes = Mgt = M
M M
Suyra: [, =—%~— (3.6)
K¢ K¢

Thay gia tri I, vao 3.4 ta co:
_U, Ru+RufM U, Ry

u

w= — =
K¢ (k) K¢ (K¢)

bay 1a phuwong trinh ddc tinh co cia dong co dién mat chiéu kich tir doc lap.

(3.7)

C6 thé biéu dién dic tinh co dudi dang khac:

w=0,—Aw (3.8)
, U, o
Trong do: @, = K_; goi la toc do khong tai ly twong  (3.9)

RL{ + Ruf Ru‘z 1N A £ A
o= —.M = >.M (3.10) goi 1a db sut toc do
(K9) (K9)
Tur cac phuong trinh ddc tinh co dién (3.4) va phuong trinh dac tinh co (3.8) trén, voi gia
thiét phf;in ung dugc bu du va ¢ = const thi ta co thé vé duoc cac dac tinh co - dién (hinh
3.2a) Va ddc tinh co (hinh 3.2b) 12 nhitg dudng thang.

(O (0]
A i\

(Do X\ Do

(r)dm

o

M

]dm Inm II,‘
a)

Hinh 3.2: a) Pic tinh co — dién dong co' dién mdt chidu kich tir doc 1ap.
b) Pac tinh co dong co’ di€én mét chiéu kich tir doc 1ap.

Pdc tinh co tw nhién (TN) 13 dic tinh co ¢ cac tham sé dinh mutc va khong cé dién tro
phu trong mach phan trng dong co:

o= —izM (3.11)
K¢ (ko)
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Ddc tinh co nhdn tao (NT) 1a dac tinh co c6 mot trong cac tham s6 khac dinh muc hodc
c6 di¢n trd phu trong mach phan img dong co.

Khi ® =0, ta co:
[ =—Ye g (3.12)
R, +R,
. U
VaM=—"*—K¢=1 K¢p=M, (3.13)
RL[+ uf

Trong d6:  lam: goi 14 dong dién (phan Gmg) ngin mach
Mnm: goi 1a moémen ngin mach
Tu (3.7) ta xac dinh duoc do cung dac tinh co:

_aM _ (K¢
P d0 ™ R, +R, (19

Déi voi ddc tinh co tu nhién:
5 __(K$)
tn Ru,

N 1
Va B =—— 3.16
tn R ( )

u

(3.15)

Néu chua c6 gia tri Ry thi ta c6 thé xac dinh gan dang dwa vao gia thiét coi tén thit trén
dién tr¢ phan ung do dong di¢n dinh mirc gy ra bang mdt nira ton that trong dong co:

U
R,=0,51-17,,)—" (3.17)
Idm

Vidu 3.1: Xéy dung dac tinh co ty nhién va nhan tao cua dong co dién mot chiéu kich tur
doc 1ap co cac so liéu sau:

D(f)pg co lam viéc dai han, cong suat dinh muc 1a 6,6I§W; diéq ap dinh murc: 220V, Idm‘:
35 A; toc d§ dinh murc: 2200vong/phut; dién trd mach pl}én ung gom di¢n tré cudn day phan
ung va cuc tur phu: 0,26€; dién tré phu dua vao mach phan ung: 1,26€.

Giai:

- Xay dung dac tinh co tu nhién:

Dic tinh co ty nhién ¢ thé vé qua 2 diém: 14 diém dinh mérc [Mam; ®am] va diém khong
tai ly tuong [M = 0; @ = wo]. Hodc diém khong tai ly tuong [M = 0; © = wo] va diém ngin
mach [Mnm; ® = 0]. Hoac diém dinh muc [Mim; 0dm] va diém ngan mach [Mnm; ® = 0].

Téc d6 goc dinh muc:

n 2200
o, =—2=—"—"——=230,3 rad/s
9,55 9,55

Momen (co) dinh murc:

P, x1000 6 6x1000
Mdm
@, 230,3

Nhu vay ta cé diém thr nhat trén dic tinh co ty nhién can tim 1a diém dinh muc: [28,6;

230,3]. Tu phuong trinh dac tinh co — di€n tu nhién ta tinh duogc:

=28,6 Nm
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u, —-1,R, 220-35x0,26

K¢, =—d—dn v — — =091 Wb
@, 230,3
Téc d6 khong tai 1y tudng:
@, :ﬁ:ﬁz241,7 radl s
k¢, 0,91

Ta c6 diém thir hai cua dac tinh [0; 241,7] va nhu vy ta 6 the dung dugc duong dic
tinh co ty nhién nhu duong @ trén hinh 2.3. Ta c¢6 thé tinh thém diém thir ba la diém ngan
mach [Mnm; 0]

M, =kel, =kpZa—0,9122% _779 Nm
R 0,26

u b
Vay ta co toa do diém tha ba ciia ddc tinh co ty nhién [770; 0]. B¢ cing cua dac tinh co
tu nhién c6 thé xac dinh theo biéu thirc (2-15) hodc xac dinh theo s6 liéu 1dy trén duong dic

tinh hinh 3.3.
" 24 1,7-230,3
- Xay dung dac tinh co nhan tao ¢6 Ryr= 1,26Q:
~ Khi thay doi dién tré phu trén mach phan tmg thi toc do khong tai Iy twong khong thay
d61, nén ta c6 thé v& ddc tinh co nhén tao (c6 Ruf = 1,26€2) qua cac di€ém khong tai ly tuong
[0; mo] va diém tuong ing vaéi toc dd nhan tao [Mam; nt]:

=2,5 Nm.s

Tdo Ao W, — o,

A o (rad/s)
241.7 .
230,31 <?
183,311 __ -_‘_“:‘::,\ e
=
0 28,6 M (Nm)

Hinh 3.3: Pic tinh co tw nhién va dac tinh co nhéin tao
Ta tinh dugc gia tri mémen co dinh mic:

3 3
= Fwl0_66x10" 0 oo
o, 2303

Va tbe do g6c nhan tao:

U, —(R . +R_)I _
o = am— (R, wf) an_ _ 220-(0,26 +1,26).35 1833 rad/ s
Ko, 0,91

Ta c6 toa do dieém tuong tmg vdi toc do nhan tao [28,66; 183,3] Vay ta 6 thé dung dugc
duong déc tinh co nhan tao c6 dién trd phu trong mach phan g nhu duong @ trén hinh 3.3.
bac tinh co khi khdi dong PMgiva tinh dién tro khoi dong:
d. Khoi dong va xdy dung ddc tinh co khi khoi dong
‘ Néu khoi dong dong co PMa bang phuong phap dong tryc tiép thi dong khoi dong ban
dau rat 16n: Ixabd = Uam/Re = (10 + 20)l4m, nhu vay nd c6 thé dot nong dong co hodc lam cho
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su chuyén mach khoé khan, hodc sinh ra lyc dién dong 16n lam pha huy qua trinh co hoc ctua
may.
Pé dam bao an toan cho may, thuong chon:
lkabd = Inm<Iep=2,5lam  (3.18)
Mudn thé, nguoi ta thuong dua thém dién tré phu vao mach phan tng ngay khi bit dau
khéi dong, va sau do thi loai dan ching ra dé dua toc d§ dong co 1€n xac lap.
u,,

Xay dung cac dac tlnh co - dién khi khéi dong PMa:

1

- TUr cac thong s& dinh mttc (Pam; Udm; lam; Nam, Ndm; ...) va thong s6 tai (Ic; Mc; Pc; ...), 86
cap khoi dong m, ta vé dac tinh co ty nhién.

- X4c dinh dong dién khoi dong 16n nhat: Imax= 11= (2 + 2,5)lam

- X4c dinh dong dién khoi dong nho nhét: Imin= 2= (1,1 + 1,3)ldm

- Tu d1em a(l1) ké duong amond s& cit o= const tai b; tir b ké dudng song song voi truc
hoanh né cit I = const tai c; nbi cwo no s& cit I = const tai d; tir d ké dudng song song Vi
truc hoanh thi né cét I1= const tai e; ...

Cu nhu vay cho dén khi n6 gap duong dac tinh co tu nhién tai diém giao nhau cua dac
tinh co TN va I1= const, ta s€ c6 dac tinh khédi dong abede... XL. Néu diém cudi cung gap dac
tinh TN ma khong trung véi giao diém cua dac tinh co TN va [1= const thi ta phai chon lai Iy
hoac I>r61 ti€n hanh lai tir dau.

+ - ]
7 — Uu —_— ,___\k :
Clct | R
—T AAT ili (i _
B K, K, )
- . |_|_
4)—[@3— I '

b)

Hinh 3.4: a) So d6 noi diy dong co PMg khéi dong 2 cip, m =2
b) Céc dic tinh khéi dong PMa, m = 2

e. Tink dién tro khoi dong
- Phuwong phap do thi
Dua vao biéu thuc cua do sut toc do Aw trén cac dic tinh co ung véi mot gia tri dong
dién (vi du I1) ta co:
R R +R

Aw,, :K_;ﬁll; Aw,, :uK—qﬁljfll (3.20)
Ritra: R, = 2% — A%y p (3.21)
Aw,,

Qua do thi ta c6
ha—h
ufl = uRu = %Ru
he he

Tuong tu nhu vay:

R
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hc — he ce
uf2 = he R, = E u
Pién trd tong ing véi mdi dic tinh co
R =R, + Ruf(l) =R, + (Rufl + RufZ)
R,=R,+ R, =R, + (Ryp)
- Phwong phap gidi tich

R

Gia thiét dong co dugc khoi dong véi m cap dién tro phu. Dac tinh khoi dong dau tién va
dbc nhét 1 dwong I (hinh 3-3b), sau d6 dén cdp 2, cdp 3, ... cdp m, cudi cung 1a dic tinh co
tu nhién:

Dién tré tong tmg v6i mdi dic tinh co:
R =R, +R;,, =R, +(Ry+Rp+..+R)

R,=R, + Ruf(2) =R, + (Rufl +Rp+.+ Rufm—l)
(Rufm 1 Rufm)
Rm = Ru + (Rufm)
Tai diém b trén hinh 3.3b ta co:
U, —-F
[ =—dn __—dn (3.22)
2 R)
Tai diém e trén hinh 3.3b ta c6:
U, —E
I, = dm 1 (3.23)
R,
Trong qué trinh khai dong, ta 1ay:
Vi
—L =1 =const (3.24)
I,
R R
Vay lzizﬁzﬁz...z ml — —m (3.25)
I, 2 3 R, R,
Rut ra
R =R,
R _,=AR, =1’R,
(3.26)

R,=AR,=A""'R,
R =AR,=1"R,

Néu cho trude s cap dién tré khai dong m va Ry, R-thi ta tinh dugc boi sé dong dién khi
khéi dong:

ﬂ, = m & =m Udm = m+] Udm (327)
R, \R,.I, R.I,

Trong d6: R1= Uan/l1; rdi thay tiép I = Al.
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+ Néu biét A, Ry, Ry ta xac dinh duoc sb cép dién tré khoi dong:
Ig(R, /R
_— g(lgl/jt W)
Tri s6 cac cép khéi dong dugce tinh nhu sau:
R, =R,—R,=(1-DR,
R =R ,—R =A.(1—-DR,

ufin—1

(3.28)

(3.29)
R,,=R,—R,=A"7.(1-1R,

ufm?2
R, =R —R,=1"".(1-DR,
Vi du 3.2: Cho dong co kich tir song song c6 cac S(”S’ liéu sau: Pam= 25KW; Uam = 220V;
Nam = 420vg/ph; lam= 120A; Ry = 0,08. Khoi dong hai cap dién tro phu voi tan suat 1lan/lca,
lam viéc ba ca, mémen can quy doi vé tryc dong co (ca trong thoi gian khoi dong) Me =
410Nm. Hay xac dinh cac cap dién tro phu.
Gidi:
Truée hét ta xac dinh cac s6 liéu can thiét cua dong co:
- bién tré dinh mirc: Ram = Ugm/lam= 220V/120A = 1,83Q.
- Pién tré phan tng: R, = R:.Rdm =0,08.1,83 =0,146Q.
- Toc d6 goc dinh mirc: @am = Nam/ 9,55 = 420/ 9,55 = 44 rad/s.
Tir thong cuia dong co va hé s6 két cau cia no:

U —-R.I 220-0,146x120
K¢dm — _dm ” u"dm _ 44

dm
Dong dién phu tai: Ic= Mc/K.pam= 410/4,6 = 89A = 0,741 am.
Vi tan suat khoi dong it, dong dién va momen phu, téi’ nho hon dinh muc, nén ta coi
truong hop nay thudc loai khoi dong binh thudng véi so6 cap khdi dong cho trudc m = 2,
dung bi€u thirc (2.27), chon trude gia tri Io:

I,=1,1.1 =1,1x89=98A

Tinh duoc boi s6 dong dién khoi dong:

l=m+\1/ Udm ZQY/A z2’5
R .1, 0,146x98
Kiém nghiém lai gi tri dong dién Iy
I, =A1,=2,5x98 =245A = 2]
Gia tri dong khoi dong thap hon gia tri cho phép, nghia 1a s liéu di tinh 13 hop 1y.

=4,6Wb
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K, K,
ml) '—;
I"' R;n: Rrr:

a)
Hinh 3.5: a) So’ d6 néi ddy PMg, khé&i déng 2 cdp, m =2
b) Cac dac tinh khéi dong PMg;, m =2
Puong 1cé: R = Ry + Ryt + Rup
Puwong 2 c6: Ry =Ry + Ry
Puong TN co: R3 = R,

Theo (3.26) ta xac dinh duogc cac cap dién trd tong voi hai dudng dic tinh nhan tao:
R1=AR:=2,5.0,146 = 0,365 Q
R2=AR1=2,5.0,365=0,912 Q
Va céc dién trd phu cta cac cap sé la:
Rufi= R1- Ry=10,365- 0,146 =0,219 Q
Ruf2=R2- Ry - Ry=0,912 - 0,219 - 0,146 = 0,547 Q
1.1.3. Cac ddc tinh co khi hdm DM
Ham mot hé TPD nham dat duoc mot trong cac muyc dich sau:
- Dung hé TbD.
- Gitr hé thong dung yén khi hé théng dang chiu mot luc c6 xu huéng giy chuyén
dong.
- Giam toc h¢ TPD.
- Ghim cho h¢ TP lam viée véi toc do on dinh. Vi du: gif toc do déu khi xe dién
xuong doc, khi ha xe kip tai li€u, khi ha vat cau ¢ can truc...).

Pé him mot hé TPD, ¢ thé bang hai phuong phap: Him theo phuong phap co hoic
ham theo phuong phap dién (ham dlen) Ham theo phuong phap co la dung phanh co hoac
dién-co. Phanh dién-co thuong dat ¢ o truc dong co va <o nhiéu kiéu, nhiéu loai nhung
nguyén tic hoat dong cua chung tuong ty nhau. Do 1a khi cap dién cho dong co chay thi cuon
phanh cling duoc cap dién va co truc dong co duoc ndi long. Khi cit dién dé dong co dimg
thi cudn phanh ciing mat dién va cb truc dong co bi ép chat. Véi cach ham bang phuong phap
co thi kho dat dugc ca 4 muc dich néu trén (2 muc dich sau cung kho thuc hién).

‘ Trang thai ham dién cua dong co 1a trang thai d(f),ng co sinh ra mémen’dién tr nguoc voi
chiéu quay cua rotor. Phuong phap ham dién té ra rat c6 hi€u luc trong tat cd cac muc dich

néu trén. Khi hdm dién, tryc dong co khong bi phan tir ndo ty vao ca ma chi c6 mémen dién
tir tac dung vao rotor dong co dé can lai chuyén dong quay ma rotor dang co.

Pong co dién mat chiéu kich tir doc 1ap c6 3 trang thai ham di¢n:
- Ham téi sinh (Ham c6 hoan tra ning luong vé luéi).
- Him nguogec.
- Ham dong nang.
~ bac diém chung cua ca 3 trang thai ham dién l1a dong co déu }ém viéc & ché d(:) may phat,
bién co ndang ma hé TPD dang c6 qua dong co thanh di¢n ndng d€ hodc hoan tra vé ludi (ham
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tai sinh) hodc ti€u thy thanh dang nhiét trén dién tré ham (hdm ngugc, him dong nang).
Momen dé quay dong co & ché do may phat s€ 1a mémen ham do6i véi he TDD.
a.Ham tai sinh

Ham tai sinh khi téc do quay cta dong co 16n hon téc do khong tai ly tuong (o > ®o0).
Khi hdm tai sinh, stc dién dong cua dong co 16n hon dién ap nguon (E > Uy). Bong co lam
viéc nhu mot may phat song song voi ludi va tra nang luong vé nguon, lic nay thi dong ham
va moémen ham da doéi chiéu so vdi cheé do dong co.

Khi hdm tai sinh:
_U,—E, _Kéo,—Kpo <0

R R (3.30)

M, =Kg¢l, <0

I,

Mt s6 trang thai ham tai sinh
- Ham téi sinh khi @ > wo:

Loc ndy may san xuat ®
nhu 1a nguén dong luc quay L <0 A
rotor dong co, lam cho dong ) ‘& U 150

co tr¢ thanh mdy phat, phat U, ®©: | @5\3
nang lugng tra vé nguon. o
Vi E > Uu, do dé dbng Ham tai sinh (HTS), :

LT Ve O '®  Trang thai mdy phat | +O \M o
dién phan ung sé thay doi Trang thai dong co
chi€u so voi1 trang thai dong M

0 M

h

CO.
U E R;’lh
7 _“Yu_
Iw - Ih - R <0 Hinh 3.6a: Ham tai sinh khi c6 dong luc quay dong co
uwy
M, =K¢l, <0

Moémen dong co ddi chidu (M < 0) va tré nén nguoc chiéu véi tée do, tré thanh momen
ham (Mp).
- Ham tdi sinh khi giam dién dp phin teng (Upz < Uw):

Ldc nay Mc1a dang momen thé nang ®

(Mf = MmN). K‘hi AgiémA dién ap IlgU;@Il d?t \/\ Ua L
ngot, nghla} la toc d§ wo gidm dot ngdt > ®$@>51
trong khi toc d6 o chua kip giam, do d6 ®é1 ) v M A

lam cho téc do trén truc dong co 16n hon e @\ (!)0,\

A an A e 17 42 A U, K =
toc d6 khong tai 1y tudng (o > mo2). VE “ B IHIS \\B
mit ning luong, do dong ning tich luy & _ Bl
toc do cao 16n s€ tudn vao truc dong co M, s 0 M. M

lam cho dong co tro thanh may phat,
phat nang luong tra lai nguon (hay con
goi la ham tai sinh), hinh 3.6b.

- Ham tdi sinh khi ddo chiéu di¢n dp phén teng (+U, = - Uy):

Hinh 3.6b: Ham tai sinh khi giam téc d§ bing cach
giam dién ap phan ing dong co (Uwz < Uwi)

Ldc nay Mc1a dang momen thé ning (Mc = Min). Khi dao chiéu dién 4p phan ung, nghia
la dao chiéu toc do +wo = -wo, ddng co s€ dan chuyén sang dudng dac tinh c6 -Uy, va s€ lam
viéc tai diem B ( |ws| > |-wo] ). V€ mat nang luong, do thé nang tich luy & trén cao 16n s€
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tudn vao dong co, 1am cho dong co tré thanh may phat, phat ning luong tra lai ngudn, hinh
3.6¢.

Trong thyc té, co ciu nang ha cua cau truc, thang may, thi khi nang tai, dong co truyén
dong thuong lam viéc ¢ ché dd dong co (diém A hinh 3.6¢), va khi ha tai thi dong co lam
viéc ¢ ché d6 may phat (diém B hinh 3.6c¢).

()
A U, __é[
\A @)E

('I)b 4 “‘"--\_‘_

Hinh 3.6c: Ham tai sinh khi ddo chiéu
dién ap phén ing dong co (+U, — -Uy)
b. Ham nguoc
Ham nguogc 1a khi mémen hdm cua dong co nguoc chiéu véi tdc do quay (M1 |w).
Moment him sinh ra boi dong co khi d6 chéng lai chidu quay ctia co ciu san xuat. Him
nguoc c6 hai truong hop.

- Him ngwoe bang cach dwa dién tré phu 16n vao mach phén ing

/

L (5)0 F

(f) h) Eu‘@

Hinh 3.7: a) So' dd ham nguoc bang cich thém Ry
b) Pac tinh co khi hAm ngwgc bang cach thém Ry

Pong co dang lam viéc & diém A, ta dua thém R 16n vao mach phan tng thi dong co s&
chuyén sang diém B, D va lam viéc on dinh ¢ diém E (wsa= e va wsdT|wa) trén dic tinh co
c6 thém Ryt 16n, va doan DE la doan hidm nguwoe, ddng co 1am viéc nhu mot may phat nbi
tiép voi ludi dién, lac nay stc dién dong ciia dong co dao dau nén:
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U,+E, U + Kopw
" R,+R, R, +R, (3.31)

M, =Kgl,

Tai thoi diém chuyén d6i mach dién thi mémen dong co nhoé hon mémen can (Mg < Mc)
nén toc do dong co giam dan. Khi o = 0, dong co & ché d6 ngan mach (diém D trén dic tinh
¢6 Ruf) nhung mémen ctia nd van nhé hon mémen can: Mnm < Mc; Do d6 momen can cua tai
trong s& kéo truc dong co quay nguoc va tai trong s& ha xubng (o < 0, doan DE trén hinh
3.7). Tai diém E dong co quay theo chiéu ha tai trong, truong hop ndy su chuyén dong cua hé
duoc thuc hién nho thé nang cua tai.

- Ham ngwoc bing cach dio chiéu dién ap phin tng

+ . - A
;"h LJL[ —}Sf \ (]

a) b)

Hinh 3.8: a) So' 6 him ngwoc bing cach dio chiéu U, .
b) Dic tinh co khi ham ngwgc bang cach dao chiéu U,

Pong co dang lam viéc o diém A, ta d6i chiéu dién ap phan ng (vi dong dao chiéu 16m
nén phai thém dién tro phu Ruf vao dé han ché) thi dong co s& chuyén sang diém B, C va s&
lam viéc xac 1ap & D néu la phu tai ma sat. Poan BC la doan ham nguoc. LUC nay dong ham
va mOémen ham cua dong co:

_-U,-E, UM+K¢0)<O
= - _
R,+R, R,+R, (3.32)
M, =Kg¢l, <0

Phuong trinh déc tinh co:

-U, R,+R,

K¢  (K¢)

c. Ham dong nang (cho U, = 0)

- Ham dong ning kich tir dgc 1ap

(3.33)
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Hinh 3.9: a) So' @ ham ddng niing Kich tir ddc 1ap
b) Dic tinh co khi hAm dfng ning kich tir dfc lap
bong co dang lam viéc vai ludi dién tai diém A, thuc hién cét phén ung dong co ra khéi
ludi dién va dong vao mdt dién tré ham Rn. Do dong nang tich luy trong dong co, cho nén
dong co van quay va né lam viéc nhu mot may phat bién co nang thanh nhiét nang trén dién
tré hdm va dién trd phan tng.

Phuong trinh dic tinh co khi ham dong nang:

R +R
o= —“—zh M (3.34)
(K@)
Tai th(:ri diém ham ban dau, tég: d6 ham ban dau 13 wna nén suc dién dong ban dau, dong
ham ban dau va mémen ham ban dau:

E,, = K¢w,,

[, =L __ Kol (3.35)
R, +R, R, +R,,

M, =KgI,, <0

Trén d6 thi dic tinh co ham dong ning ta thiy rang néu momen céan 1a phan khang thi
dong co s& ding han (cac doan B10 hoic B20), con néu mémen can 1a thé ning thi dudi tac
dung cua tai s& kéo dong co quay theo chiéu nguoc lai (s hodc wsd).

Vi du 3.3: Dong co lam vi¢c dai han, cong suat dinh mtre 1a 6,6KW; dién ap dinh muc:
220V; dong dién dinh murc 1a 35A; tbc do dinh murc: 2200vong/phut; dién trd mach phan ing
gdm dién tré cudn ddy phan tng va cyuc tir phu: 0 ,26€2; Trude khi ham dong co lam ¢ diém
dinh muc A (M = Mim, ® = ®wdam); Hay x4c dinh tri so dién tré ham dau vao mach phan ung
dong co dé ham dong ning kich tir doc 14p véi yéu cdu momen ham 16n nhat M max = 2Mam.
St dung so @4 ham dong ning kich tir doc 1ap nhu trong hinh 3.9a.

Gidi: St dung so d6 ham dong ning kich tir doc 1ap hinh 3.9a khi d6 dam bao tir thong
dong co trong qué trinh him 14 khong doi: ¢ = Gam.
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®
+ - A U
e U U, L
'-)0 N~y
B /()bﬂ .(\ &/
Ckt Ry N\ S
HDN _~ R,
L KTDL |
'\;Ih.mn 0 \,1

(O

a) b)
Hinh 4.8: a) So' @ ham ddng niing Kich tir doc 1ap
b) Dic tinh co khi hAm dfng ning kich tir dfc lap
bic tinh co ctia dong co trude khi ham la dic tinh co ty nhién, va khi chuyén sang dac
tinh co ham dong nang kich tir ddc 1ap (doan BO trén hinh 4.8b).
Piém lam viéc trude khi him 14 diém dinh muc A, c6:
lu= lam= 35A tuong ing moémen dinh mic Mam;
®A= 0dm= 230,3 rad/s (xem vi du 2.1)
Stre dién dong cua dong co trude khi ham s¢ la:
Eba= Ea= Ugm— l.Re
Eva = 220 — 35x0,26 = 210,9V
‘ Tu hinh 4.8b ta théy, moémen (va od(‘)nqg dién) ham Ién nh,éit s& ¢o duoc tai thoi diém ban
dau cua qua trinh ham, ngay khi chuyén d6i mach dién tir ché d6 dong co trén déc tinh co tyr
nhién sang mach dién lam viéc ¢ ché d0 ham dong nang kich tir doc 1ap (diém B):
Ih.max = Ihna Hodc Mh.max = Mn.ba
VE ¢ = ¢amnén mdémen dong co ti 1¢ thuan vdi dong dién dong co khi ham, do do dé dam
bao diéu kién Mh max= 2Mamthi:
Ihoda = 2lam= 2X35 = 70A
Dién tro tong trong mach phan tmg dong co dugc xac dinh theo (2.34):

o _|Koo|_|Kgo,|_|E,|
wy N -
I, Ly Ihbd‘
R, =21%93 010

Vay dién tré him phai ddu vao phan mg dong co khi him dong ning kich tir doc lap s&
la:
Rh=Rus - Ru
Rh=3,01-0,26 =2,75 Q.
- Him dong nang tu kich tir
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a) b)
Hinh 3.10: a) So' @0 ham ddng ning tu kich tir
b) Dic tinh co khi ham dng ning ty kich tir
Pong co dang 1am viéc voi ludi dién (diém A), thuc hién cét ca phan tng va kich tir cia
dong co ra khoi ludi dién va dong vao mot dién tr¢ hdm Rnp. Do dong nang tich luy trong
dong co, cho nén dong co van quay va nd lam viéc nhu mot may phat tu kich bién co ning
thanh nhiét nang trén cac di¢n trd. Phuong trinh dac tinh co khi ham dong nang tu kich tur:

QZ_MM (3.36)

(K¢)’

Trén db thi dic tinh co hdm dong nang tu kich tr ta thiy rang trong qua trinh ham, toc do
giam dan va dong kich tu cling giam dan, do d6 tir thong ciia dong co cling giam dan va 1a
ham cua téc do, vi vay cac ddc tinh co khi ham dong nang tu kich tir gidng nhu dic tinh
khong tai ctia may phat tu kich tur.

So v6i phuong phap hdm ngugc, hdm dong nang c6 hiéu qua hon khi ¢6 cung toc do
ham ban dau, nhét 13 ton it ning lwrong hon.

1.1.4. Cdc ddc tinh co khi ddo chiéu PMa
Gia sir dong co dang 1am viéc & diém A theo chiéu quay thun trén dic tinh co ty nhién
thuan vo1 tai Me:

R
— Uudm udm M (337)

- K¢dm (K¢dm )2
‘ Vi M = Mc thi © = ®A = OThuin Muén dao chiéu dong co, ta co thé dao chiéu dién ap
phan tng hodc dao chiéu tir thong kich tir dong co. Thuong dao chiu dong co bang cach dao
chiéu dién 4p phan tmg. Khi dao chiéu dién ap phan tng thi woddo diu, con Aw thi khong
dao dau, dic tinh co khi quay ngugc chiéu:
— R +R
= U Rt Ry (3.38)
Ko¢l,) [K¢(,)]
Pong co quay nguoc chiéu tuong tng véi diém A’ trén dic tinh co tu nhién bén nguoc,
hoac trén dac tinh co nhan tao.
1.1.5. Anh hwéng ciia cdc théng sé di¢n doi véi dic tinh co
Phuong trinh dic tinh co (3.7) cho thdy, duong dic tinh co bac nhat w= f(M) phu
thudc vao cac hé sb ciia phuong trinh, trong d6 co6 chira cac thong sd dién U, RpVva ¢. Ta lan
lugt xét anh huong cua ting thong so nay.

a. Truwong hop thay doi dién dp phan img
Vi dién 4p phan tng khong thé vuot qua gia tri dinh murc nén ta chi co thé thay doi vé
phia giam.
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U. bién d6i; Ry = const; ¢= const
Trong phuong trinh déc tinh co,

ta thdy do doc (hay do cimg) ddc tinh AO
co khong thay doi: o
(o]
Ru’ + R N
———— =const O S U
(K¢) ® — e
. Vo TTT— U
Toc do khong tai 1y tuéng wo tha T ‘
.., occoxnongal 1y twong wo May O, T Y
doi ty 1€ thuan voi dién ap: — U,
w, =—% =var — I tT/z
" K¢ T Y
Nhu vy khi thay ddi dién 4p - M

phén ung ta dugc mot ho cac duong 0 -
dac tinh co song song Yé'i duong dac Hinh 3.11: Ho dic tinh co nhin tao cia djng co dién
tinh co ty nhién va thap hon duong mét chiéu kich tir doc 1ap khi giam dién ap phin ing
dac tinh co tu nhién.
b. Trueong hop thay doi dién tré mach phan vmg

Vi dién tro tong ctia mach phan ing: R «x =R, + R, néndién tr6 mach phan tng chi ¢6
thé thay doi vé phia ting Ryf.

U = const ; Rut = var; f = const
Truong hop nay, toc d6 khong tai giit nguyén:

UI[
W, = = const
K

0

Con d6 dbc (hay do ctng) cia dic tinh co thay ddi ty 16 thudn theo Ruz

R +R
—— 9 _vyar

2
(K¢)
Nhu vdy, khi ting dién trd' Ryf trong mach phan tng, ta dugc mot ho cac dudng dic tinh
co nhan tao cung di qua diém (0, o).

@
u 0<R, (R R, v
R +R,,
R,+R,
0 M
|
Mc.dm \ Ru + Rp_;

Hinh 3.12: Ho diic tinh co nhén tao ciia dong co dién mot chiéu
kich tir doc 1ap khi ting dién tré' phu trong mach phan trng
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c. Truong hop thay doi tir thong kich tir

Uy = const ; Rur = const; ¢ = var Lo
Dé thay doi tir thong o, ta phai ® 4
thay doi dong dién kich tir nho bién
tré Rkt mac ¢ mach kich tir cua dong @, .
co. Vi chi ¢6 thé tang dién trd mach .
kich tir nhd Ryt nén tir thong kich tir ®, (I
chi c6 thé thay do6i1 vé phia giam so /(5)
véi tir thong dinh muc. O, T)?_
Truong hop nay, ca tbc do \IT\I
khong tai Iy tuong va do déc dac tinh ¢
co déu thay doi. M
U =
, = = =var 0
K ¢ Hinh 3.13: Hg dac tinh co' nhan tao ciia dong co di€én mot
chiéu kich tir dgc 1ap khi gidm tir thong kich tir
R, +R,
S =var

(K¢)
Khi diéu chinh giam tir thong kich tir, toc d6 khong tai 1y tuong wo ting, con do cing dic
tinh co thi giam manh. Ho déc tinh co nhan tao thu dugc nhu hinh 3.13.
1.1.6. M¢ mdy (khéi dong) dong co dién mot chiéu kich tiv doc lap
Néu khoi dong dong co DMa bang phuong phap dong truc tiép thi ban du toc d6 dong
co con bang 0 nén dong khoi dong ban dau rat 16n.

Inm = Udm/RL{ ~ (10 - 2O)Idm

Nhu vay né dot nong manh dong co va giy sut ap ludi dién. Hodc lam cho su chuyén
mach kho khan, hodc mémen mé may qué 16n s€ tao ra cac xung luc dong lam hé truyén
dong bi giat, lic... khong t6t vé mit co hoc, hai may va co thé _gay nguy hiém nhu: gay truc,
V& banh rang, dut cap, dut xich... Tinh trang cang xau hon néu nhu hé THP thuong xuyén
pha1 md may, ddo chiéu, him dién thuong xuyén nhu ¢ may can dao chiéu, can truc, thang
may...

Pé dam bao an toan cho may, thuong chon:
Lyo=1,,=1,=251,

kdbd

Mudn thé, nguoi ta thuong dua thém dién tré phu vao mach phan tng ngay khi bit dau
khéi dong, va sau do thi loai dan chiing ra dé dua toc d§ dong co 1én xac lap.
U
rg =1, =—2—=02+2,5I, <I, (3.39)

R, +R,

Cong suit dong co 16n thi chon Imm nho.

1

Trong qua trinh mé may, téc d6 dong co o tang dan, sic dién dong cua dong co Ey =
K.¢.» cling tang dan va dong dién dong co bi gidm:
— U — Eu‘

— 3.40
R, +R, (.40

Do d6 momen dong co cling gidm. Pdng co md may trén dudong dac tinh co nhu hinh
4.13b.
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+ 57 -5
Iy, KTD
L™= VvV
Iﬂ' D Rp]' Rp_’ Rp.i
Pt
b " ) "
1G 2G 3G
+ % -

Hinh: 3.14a: So' 6 mé mdy dong co' dién mdt chiéu kich tir doc 1ap
qua ba cap dién tré

‘ M. n

0 M, M, M

nim
Hinh: 3.14b, ¢: Pic tinh co lic mé may dfng co' di¢n mot chiéu kich tir dc 1ap
qua ba cap dién tré

Néu ctr gitr nguyén Ry trong mach phan tng thi khi téc do ting theo duong dic tinh 1 toi
diém B, mémen dong co giam tir mémen Mmm xudng bang mémen can M., dong co s& quay
on dinh véi téc do thap wp. Do vay, khi momen giam di mot mitc ndo d6 (chang han My) thi
phai cit dan dién tré phu dé dong co tiép tuc qua trinh mé méay cho dén diém lam viéc A trén
duong dac tinh ty nhién.

Khi bat dau cép dién cho dong co véi toan bd dién tré khoi dong, momen ban dau cua
dong co s& co gid tri 14 Mmm. Mdmen nay 16n hon mémen can tinh M. do d6 dong co bit dau
duoc gia téc. Toc d6 cang tang 1én thi mémen dong co cang giam xudng theo duong cong ab.
Trong qua trinh 6 mémen dong (chénh 1€ch gitra mémen dong co va mémen can: AM = Mp
- Mc) giam dan nén hiéu qua gia toc ciing giam theo. Ben mot tdc d6 nao do, ing voi diém b,
tiép diém 1G dong lai, mot doan dién tré khoi dong bi ndi tit. Va ngay tai téc d6 d6, dong co
chuyen sang lam viéc & dlem ¢ trén dudng déc tinh co thir 2. Mémen dong co lai tang 1én, gia
tdc 16n hon va sau dé gia téc lai giam dan khi toc do ting, moémen dong co giam dan theo
duong cong cd. Tiép theo qué trinh lai xay ra tuong ty nhu vay: sau khi déng tiép diém 2G
momen dong co giam theo dudng ef va dén diém f tiép diém 3G dong lai thi dong co chuyén
sang lam vi¢c trén dac tinh co ty nhién.

1.1.7. Pdo chiéu quay déng co

Chiéu tir lwc tac dung vao dong dién duoc xac dinh theo quy tic ban tay trai. Khi dao
chiéu tir thong hay dao chiéu dong dién thi tr lyc co chiéu nguoc lai. Vay mudn dao chiéu
quay cua dong co dién mdt chiéu ta c6 thé thuc hién mot trong hai cach:

- Hodc dao chiéu tir thong (bang cach dao chiéu dong dién kich tir).

- Hodc déo chiéu dong dién phan ung.
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| 1 KTD
1 Ry kt l R
L =™ /Y Y\

I L I
II-‘ b | R
— - P I D R

+ u=-

+% -
Hinh: 3.15, So' d6 néi diy dong co' dién mdt chiéu kich tir djc 1ap
khi déo chiéu tir thong hoic khi ddo chieu dong dién phan trng
DPuong déc tinh co cua dong co

/ (0]
khi quay thudn va quay ngugc 1a doi ! @) ®
xtmg nhau qua goc toa do. -
Phuong phap dao chiéu tir thong )

thyc hién nhe nhang vi mach tir thong
¢6 cong suat nhé hon mach phan ung.
Tuy vay, vi cudn kich tir co sd vong M
day 16n, hé s6 tu cam 16n, do d6 thoi 0
gian dao chiéu ting 1én. Ngoai ra,
dung phuong phap dao chiéu tir thong

thi tir thong qua tri s6 0 ¢ thé lam —— %
—
Gr)o

tbc d6 dong co ting qua cao.

1.2. Pac tinh co cia dong co mot
clliéu kich tir ndi tiép (PMnt) va Hinh: 3.16 Dic tinh co clia dfng co di¢n mot
hon hop (PMhnp) chiéu kich tir doc 1ap khi do chiéu quay
1.2.1. So’ dé noi day ciia PMny

DBong co dién mot chiéu kich tir ndi tiép (PMnr): ngudn mot chiéu cip chung cho phan
ung nodi tiép vaéi kich tur.

) & L@ ¢
{I}d:: """ ........... § e
= i R,

) b) ' =
Hinh: 3.17: a) So d0 noi diy DM
b) Pac tinh tir héa ciia PM
Tur so d0 nguyén ly ta thdy dong kich tir chinh 1a dong phan @ng, nén tir théng cta dong
co phu thudc vao dong phan tng va phu tai cia dong co.

-

+
[

L,

Theo so d6 hinh 3.17a, c6 thé viét phuong trinh cin bang dién 4p cua mach phan tng
nhu sau:

U=E+R.I,=kdw+RI, (341
Trong d6: U la dién ap nguodn (V)
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R=R,+R,+R, (3.42)
Ry1a dién tré phan ung dong co; Rkila dién tré cudn day kich tu
Rufla dién trd phu méc thém vao mach phin tng
Tuong tuy PMg tir cac phuong trinh trén ta rut ra:

w=2_Xp (3.43)
kg ko

w=2_ K y (3.44)
kg (k¢)

Tu thong ¢ phu thudc vao dong kich tir Ikt theo ddc tinh tir hoa nhu duong @ trén hinh
3.17b. Do 1a quan hé gitra tr thong ¢ vdi stuc tir dong kich tir Fke cua dong co. Ma: Fi =
Ikt. Wit . Khi cho dong kich tur béng dinh mrc thi tir thong dong co s€ dat dinh murc.

Pé don gian hoa khi thanh lap phuong trinh dic tinh co DMy, ta coi mach tir cia dong
co 1a chua bdo hoa, quan hé gitra tir thong voi dong kich tir 13 tuyén tinh (dudng @ trén hinh
3.17D):

o = C.lit; (C - hé s ti 1¢) (3.44)
Néu bo qua phan tng phan tng, ta co:
¢ =C.l=C.lu=C.I (3.45)
Két hop (2.44) véi (2.39) ta duoc phuong trinh déc tinh co dién cia DM
U R A

w=———="1_pB (3.46)
kCI kC I

iy R
Vou: A, = % =const; B=——=const

Mat khac:
M=k¢l=kClI (3.47)

Nen: 7= | (3.48)
k.C

Thay (3.48) vao (3.46) ta c6 phuong trinh dac tinh co DM
o A~NkC R A,

JM kC M

Trong d6

A, = AVk.C =const

Qua phuong trinh (3.46)
va (3.49) ta thay dac tinh co
dién va dac tinh co cia PDMnt
c6 dang hyperbol va rat mém
nhu hinh 3.18a, b va toc do
khong tai 1y tuong bang vo
cung. Thuc t€ khong cé toc do |
khong tai ly tuong déi véi a) b)
dong co dien mot chiéu kich Hinh 3.18: a) Dic tinh co dién ciia DMy
tu no1 tiep. b) Pic tinh co ctia DM

B (3.49)

(O} @
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Cac dac tinh co dién va dac tinh co cua DMyt:

Nhu vay dic tinh co dién cia PMn c6 dang dudng hyperbol va rat mém. N6 c6 hai
duong tiém can (hinh 3.18a):

-Khil — 0, ® — oo : Tiém cén truc tung.

- Khi ® — -B, M — co: Tiém can duong @ =—B =—(R5)/k.C

Tuwong tu nhu vay ddi voi ® o
dac tinh co cua DMy cling co J
hai duong ti€ém can (hinh
3.19Db): 6 J O W

-Khil -0, ® — o : Tiém
can tryc tung.

-Khi o - -B, M -
Tiém can duong -B
®=—-B=—(R;)/k.C

Véi dac tinh co tu nhién
thi Ruf = 0, nén ta c6 hai duong
tiém cén Ung voi:

a) b)

Hinh 3.19: a) Tiém cén cia dac tinh co dién ctiia DMy
b) Ti€m can cia dac tinh co ctia PM ¢

- KhiM — 0, ® — oo : Ti€m cén truc tung.
- Khi © — -B(tn), M — oo: dic tinh co s& tiém can v&i duong thang

w=—B(nt)=—(R )/ k.C

Thuc té, dong co thuong duge thiét ké dé lam A ©
viéc vo1 mach tir bao hoa ¢ vung tai dinh muc. Do
vay, khi tai nhd, dic tinh co c6 dang duong
hyperbol bac 2 va mém, con khi tai 1on (trén dinh
muirc) dic tinh co dang gan thing va cimg hon vi

mach tir da bao hoa (f = const). o L___ A
Khi Mc = 0 (hay . = 0), theo phuong trinh =
dic tinh co (3.49) thi tri s6 o s& v cung 16n. Trén ~—
thue té do c¢6 luc ma sat & cd truc dong co va mach M
tir khi I = 0 vAn con co tir dur (¢ar # 0) nén khi 0 M. -
khong tai C ~ 0, toc do dong co luc do s& 1a: '
Hinh 3.20: bic tinh co ciia dfng co
o, = v (3.50) dién mot chidu kich tir ndi tiép
k¢du

Téc d% nay khong phai 16n v6 cing nhung do tir du ¢aw nhé nén wo cling 16n hon nhiéu
s0 Vi tri s6 dinh mirc (5 + 6)mgm va co thé gy hai va nguy hiém cho hé¢ TPD. Vi vay khong
duge dé dong co mot chiéu kich tir ndi tiép lam viée & che d6 khong tai hodc roi vao tinh
trang khong tai. Khong ding dong co mét chiéu kich tir ndi tiép voi cac bd truyén dai hodc ly
hop ma sat... Thong thuong, tai toi thiéu ctia dong co 1a khoang (10 + 20)% dinh murc. Chi
nhirg dong co cong suit rat nho (vai chuc Watt) méi co thé cho phép chay khong tai.

1.2.2. Ddc tinh van nang ciia DMy

Cac phuong trinh (3.46), (3.49) va cac dac tinh trén hinh 3.20 duoc rut ra véi gié thiét
dac tinh tir hoa ¢ = f(I) la duong thang. Tuy nhién, thue té quan hé ¢ = f(I) 1a phi tuyen nén
viéc viét phuong trinh va v& cac dic tinh co DM 1a rat kho khin. Vi vay cac nha ché tao
dong co thuong cho trude cac dudong cong thuc nghi¢m:
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©* = f(1*) va M* = f(I*) khi khong c6 dién

o

tr¢ phu, va goi la dac tinh van nang cua DMy \
nhu hinh 3.21.
Cac dic tinh nay cho theo don vi tuong 24 | '|

doi: 2,0_ _M=1(T

0* = 0/0dm; 1,6 _|
. l.z—l * *
1*=1/lgm; 05 o =f(I)
M* = M/Mdm; 0'4_ =
i DAl‘mg cPun,g (‘:ho (?:c:IC loa£ d@qg co trong ~—T T T T
day cong suat co cung ti€u chuan thiét ké. 0]0408121.6202428

Déi véi dong co da cho, ta chi can léy gia Hinh 3.21: Cac dic tinh van niang cia DMy
tri mam nhan vao truc tung va lay Ism Nhan vao
truc hoanh, ta s€ dugc dac tinh co dién ty nhién o = f(I) cua dong co d6. Mat khac, tur gia tri
I* tra theo duong M* = f(1*) ta dugc gia tri M* twong ing. Nhan gia tri M* d6 véi Mam cua
dong co da cho ta dugc M. Nhu vay, tir dac tinh co dién tu nhién va duong dac tinh van nang
M* = f(1*) ta s& dugc dic tinh co tu nhién ® = f(M). Ngudi ta c6 thé vé& dic tinh co nhan tao
(ding thém dién tré phu trong mach phan tng) ciia DMt khi sir dung cac dic tinh van ning
va dac tinh co tu nhién.
1.2.3. Ddc tinh co khi khoi dong DM

Tuong ty PMa, dé han ché dong khoi dong PMnt ngudi ta cling dua thém dién tré phu
vao mach phan tng ngay khi bat dau khoi dong, va sau do thi loai dan di dé dua toc do dong
co 1én xéac lap.

I, _ Y _ 2+2,51,, <1, (3.51)

=1
kdbd nm
R, +R,
Luc mé may dong co, phai dua thém dién trd mé may vao mach dong co dé han ché
dong dién mo may khong dugce vuot qua gidi han 2,5Iam. Trong qué trinh dong co tang toc,
phai cat dan dién tré m¢o may va khi két thiic qua trinh mé may, dong co s€ lam viéc trén
duong dac tinh co ty nhién khong c6 dién tré mé may.

AO

O N
o 1
o,
M
0 —

|
MC' M 2 Mmm
Hinh 3.22: So' d0 mé may déng co' dién mft chiéu kich tir ndi tiép (DM
qua 2 cap dién tré' phu

Khi dong co duoc cp dién, cac tiép diém Ky VfEI Ko mé dé dua cac dién trg Ry va Rz vao
mach dong co. Dong di¢n qua dong co dugc han ché trong gidi han cho phép ung véi momen
mo may:

Mmnm= M1= (2 £ 2,5)Man
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DPong co bit dau ting téc theo dic tinh co 2 tir diém a dén diém b. Cung véi qua trinh
tang toc, momen dong co giam dan. Téi diém b, téc do dong co 13 w2va mémen 1a M2 = (1,1
+ 1,3)Mam thi tiép diém K, dong, cit dién tr& md may Rz ra khoi mach dong co. Dong co
chuyén tur dac tinh co 2 sang lam viéc tai diém c trén dic tinh co 1. Thoi gian chuyén dac tinh
v6 cing ngan nén tdc do dong co coi nhu giit nguyén. Poan be song song voi truc hoanh
OM. Lic ndy mémen dong co lai ting tir M2 Ién M1, dong co tiép tuc ting tbc nhanh theo dic
tinh co 1. Khi mémen dong co giam xudng con Ma (ng véi tde do o1) thi dién tré mé may
R1 con lai duge cit ndt ra khoi mach dong co nhd dong tiép diém Ki. Pong co chuyén sang
lam viéc tai diém e trén dac tinh co ty nhién va lai tang tdc theo dac tinh nay t61 lam viée tai
diém A. Tai ddy, mémen dong co Mp can bang véi mémen can Mc nén dong co s& quay véi
tdc d6 6n dinh wa.

a. Xdy dung cac ddc tinh co khi khoi dong DMt
So dd nguyén 1y va dic tinh khoi dong trinh bay trén hinh 3.23:

-

Hinh 3.23: a) So dd ndi day (PM) khéi dong 2 cip, m =2
b) Cac dac tinh co khi khéi dong (PMpy), m = 2

Qua trinh xay dung dac tinh kho1 dong theo cac budce sau:

- Dya vao céc thong sb cua dong co va dac tinh van ndng, vé ra dic tinh co ty nhién.

- Chon dong dién gi6i han I1 < (2 + 2,5)l4m va tinh dién tré tong ciia mach phan tng khi
khoi dong R = Uan/l1. Ta ké duong I1= const no s€ cat dac tinh tu nhién tai e.

- Chon dong chuyén khi khoi dong 2= (1,1 + 1,3)lc. Ké duong I2= const no s& cit dic
tinh tu nhién tai f, va no6 cling cat dic tinh nhan tao doc nhat (c6 R) tai b theo biéu thirc:
by = Prvr) ll]]dm%

dm 25w

K¢ cac duong gf va ab kéo dai, chung sé& cit nhau tai A, tr A dung tiép cac duong dic
tinh khoi dong tuyén tinh hoa thod man céc yéu cau khéi dong va ta c6 duong khoi dong
abcdefXL.
b. Tinh dién tro khoi dong

Theo phuong phap tuyén tinh hoa trén, dién trd phu tong dugc tinh Rur= R — Ry, ta c6
dién tré phu céc cap:

Wy

(3.52)

ac ce

=—R_; R,,=—R
"ea " ea
1.2.4. Cac trang thdi ham DMy
a. Ham nguoc DMnt

- Pua dién tré phu 16n vao mach phin éng

R (3.53)

uf uf

DPong co dang lam viéc tai A, dong Ruf 16n vao phan tmg thi dong co s& chuyén sang B,
C va s€ thuc hién ham ngugc doan CD.
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+

ge— Uy ———> &

L e Ry Y
a)
Hinh 3.24: a) So d6 noi diy (PMy) khi him nguoc véi Ry
b) Pac tinh ham ngugec (PM), doan CD
b. Ham nguoc bang cdach dao chiéu dién dp phan ing
— . - (6] N
ge— U — > ~®
T\B \-—\

) Dy —

HN"\m, |
Cx M., M

a) b)

Hinh 3.25: a) So' @ him nguoc bang cich dao Uy
b) Pac tinh co khi hdm ngwec bang cach ddo U,

bong co dang lam viéc & diém A trén dic tinh co ty nhién voi: Ug> 0, quay voi chiéu ®
>0, lam viéc & ché do dong co, chiéu mémen trung voi chiéu téc do; Néu ta doi cuc tinh dién
ap dat vao phan tng (U, < 0, vi dong ddo chiéu 16n nén phai thém dién tré phu vao dé han
ché) va van gilr nguyén chiéu dong kich tir thi dong dién phan mg s& ddi chiéu I, < 0 do d6
momen ddi chiéu, dong co s& chuyén sang dlem B trén dac tinh @ hinh 4.23, dogn BC la
doan ham nguwoc va s€ lam viéc xac lap 6 D néu phu tai 1a ma sat. Luc ham dong nang, dong
ham va moémen ham cta dong co:

_—U-E, U+kdo <0
"~ R, +R, RM+RW[ (3.54)
M, =kg¢l, <0
Phuong trinh déc tinh co:

-l R+ If"f M (3.55)
kg (kg)

C. Ham dong nang DMt

- Ham dong ning kich tir doc 1ap

Pong co dang 1am viéc véi ludi dién (diém A, hinh 3.26b), thuc hién cit phan ing dong
co ra khoi lu6i dién va dong vao mot dién tré ham Rn, con cudn kich tir duwoc ndi vao ludi
dién qua dién tré phu sao cho dong kich tir ¢6 chiéu va tri s6 khong ddi (Ixam), va nhu vay
gidng vé6i truong hop ham dong ning kich tir doc 1ap cia DMa.
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/
B, B, Oy ,\ A

P /7 R,
HDN] R,»
My, Myyy  © M, M
D 2D Tl
(1 J7e| WO : C,

b)
Hinh 3.26: a) So' d6 him dng ning kich tir ddc 1ap PM
b) Pac tinh co khi hdm dong nang kich tir dgc 1ap DM
Phuong trinh dic tinh co khi ham dong nang:
R, +R

0=——"=——" M (3.56)
(kg)®
- Him dong nang tu kich tr
+ _ _ ®
g < U ——5g T
B, B NUA
/] Oyg
HON| /IR, |
Ry;
chr Mo M O\ M. M
I—) @Doe2 \\w C
ke Oy =i
a) b)

Hinh 3.27: a) So' dd him ddng ning tw kich tir DM
b) Pac tinh co khi ham djng nﬁng tw Kich tir DM
Dong co dang lam viéc vai luoi dién (diém A), thuc hién cat ca phan ung va kich tir cua
dong co ra khoi lu6i dién va dong nbi tiép vao mot dién tré him Rn, nhung dong kich tir van
phai duoc gitr nguyén theo chiéu cii. Do ddng nang tich luy trong dong co, cho nén dong co
van quay va n6 lam viéc nhu mot may phat ty kich bién co ning thanh nhiét ning trén cac
dién tro.

Phuong trinh déc tinh co khi hdm dong nang tu kich tur:

we-R TR AR, (3.57)

(kg)’

Va tir thong giam dan trong qué trinh him dong nang tu kich.
1.2.5. Anh hwéng ciia cdc théng sé di¢n doi véi dic tinh co

O dong co dién mot chiéu kich tir ndi tiép, dong dién phﬁn ung cling 1a dong dién kich tur
nén kha nang tai cua dong co hau nhu khong bi anh hudng boi dién ap.

Phuong trinh dic tinh co @ = f(M) (3.49) cua dong co dién mot chiéu kich tir ndi tiép
cho thay dac tich co bi anh hudng boi dién trd mach dong co (mach phan ung va cling la
mach kich ttr).
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Pic tinh co tu nhién cao nhét ung véi dién tréd phu Rur = 0. Cac déc tinh co nhan tao ung
vo1 Rur = 0. Déc tinh cang thap khi Rur cang 16n.

AO

Rpl > Rpl > Rp

N
R,=

Ry ~“~__

—

O T R 2 Mmm

Hinh 3.28: Anh hwéng ciia dién tré mach phén ung t6i dic
tinh co dong co dién mgt chieu kich tir noi tiep

Tri s6 Mmm suy ra tit phuong trinh déc tinh co khi cho @ = 0

2
M, = k.k(ﬂj =kk'I’
R

u

Trong do: I, = v
Ru’
1.2.6. Déo chiéu DMy
Pic tinh co ctiia dong co DMt khi dao chiéu bang cach dao chiéu dién ap phan ung:
-U, Rz+R;

u

= 5 3.58
Ko¢(l,) [K¢(,)]

[ — U %;r

] Ckt (BCy
Ck et -0
r > My

L ¥ (7
a) b)
Hinh 3.29: a) So' d6 dio chiéu di¢n 4p Uy ciia DMy
b) Pic tinh co khi ddo chiéu dién ap U, ctia PMy;

Khi Uy> 0, dong co quay thuan o > 0 (tai diém A trén dic tinh co & goc phan tu thir nhat
cua toa d6 [M, w], v&i phu tai 1a M¢> 0). Néu ta dao cuc tinh dién ap phﬁn rng dong co (van
giit nguyén chiéu tir thong kich tir) Uy< 0, phu tai dong co theo chiéu ngugc lai Mc< 0, dong
co s& quay nguoc o < 0 (tai diém A trén dic tinh co & goc phan tu thir ba cia toa do [M, o].
Néu cho dién trd phu vao mach ph?m ung, ta s€ co cac tdc d6 nhan tao nguoc, hinh 3.29.
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1.2.7. Nhén xét vé DM

V& céu tao, PMp ¢6 cudn kich tir chiu dong 16n, nén tiét dién to va sd vong day it. Nho
d6 nd dé ché tao va it hu hong hon so véi PMa. Pong co PMnt ¢6 kha niang qua tai 1on vé
mmomen. Khi ¢6 cung mot hé s6 qua tai dong dién nhu nhau thi mémen ctia PMpt 16n hon
momen cta PMai. Liy vi du khi cho qua tal dong Iqt= 1,514m thi momen qua tai cia PMq la:
Mqt— Kdam.1,5lam = 1,5Mam, nghia 13 hé s qua tai mémen bang hé sb qua tai dong dién: Kqm
= Kgu=1,5. Trong kho d6, mémen cua PMnt ty 1¢ voi binh phuong dong dién, nén M'q =
K.C.I.=K.C. (1 Slam)?=1, 52 Mam = 2,25Mam, nghia 1a hé sé qua tai mémen bang binh phuong
lan cua hé sb qua tai dong dién: K'gqm K%u. Momen cia DMy Khong phu thudce vao sut ap
trén duong ddy tai dién, nghia 12 néu giir cho dong dién trong dong co dinh mirc thi mémen
dong co cling 13 dinh mirc, cho dut dong co ndi & dau duong day hay & cubi duong day.
1.2.8. Péc diém, ddic tinh co dong co PMhn

So dd nguyén 1y cia dong co ®
DMrh nhu hinh 3.30, v6i hai cuon 7o vU > -
kich tir song song va ndi tiép tao ra i\’«% N
tir thong kich tir dong co: ! ““;—’—il—
¢ =dst dn (3.59) R i Ry ‘:
Trong d6: ¢s 1d phan tir thong % L, 0o M M
do cudn kich tir song song tao nén; Ckn R
s = (0,75 + 0,85)¢am va khong phu l»-s@) - @J Oy
thuoc vao dong phan tng, tic ! s
khong phu thude vao phu tai. a) b)
con ¢n la phan tu thong do

Hinh 3.30: a) So dd ndi ddy PMn
cudn kich tir n6i tlep tao ra, n6 phuy b) Piic tinh co cita DM,

thudc vao dong phan tmg. Khi phu
tai Mc = Mamthi Iy = lam, tuong ung:
¢n.dm= (0,25 + 0,15)ddm

Do c6 hai cudn kich tir nén dic tinh co ctia PMpn vira c6 dang phi tuyén nhu DMy, dong
thoi c6 diém khong tai 1y tuong [0, wo] nhu ciia PMa, trong d6 tdc d6 khong tai 1y tudng co
gia tri kha 16n so véi toc do dinh muc: wo ~ (1,3 + 1,6)0dm. Dong co PMnn ¢ ba trang thai
ham tuong ty nhu PMai.

2. Dic tinh clia dong co dién khong dong bd, cac trang thai khéi dong va ham.
2.1. CAu tao va nguyén 1y hoat dong

Khi cho dong dién 3 pha vao 3 cudn day dat léch nhau 120° trong khong gian thi tir
truong tong do 3 cudn day tao ra 13 mét tir trudng quay. Néu trong tir trudng quay nay co dat
céc thanh din dién thi tir truong quay s& quét qua cac thanh dan dién va lam xuat hién mot
suc dién dong cam g trong cac thanh dan.

N&i cac thanh dan v6i nhau va lam mot truc quay thi trong cac thanh dan s& co dong dién
(ngdn mach) c6 chiéu xac dinh theo quy tic ban tay phai. Tir truong quay lai tac dung vao
chinh dong cam mg nay mét tur lue c6 chiéu xac dinh theo quy tic ban tay trai va tao ra mot
momen lam quay 16ng tru va cac thanh din theo chiéu quay cua tir trudng quay. Pé mémen
déu hon, cac thanh dan thuong dugc dit hoi chéo.
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Hinh 3.31: a) Nguyén ly tir trwdng quay
b) cau tao rotor

Téc d6 quay cia 1ong tru ludn nho hon téc d6 quay cia tir truong quay. Néu 1ong tru
quay voi toc do bang téc do cua tir truong quay thi tir truong s& khong quét qua cac thanh
dan nita nén khong c6 dong dién cam tng va momen quay ciing khong con. Khi d6 do
momen can, 16ng try s& quay cham lai hon tir trudng quay va cac thanh dan lai bi tir truong
quét qua, dong dién cam ung lai xut hién va do d6 lai c6 mémen quay lam 16ng tru tiép tuc
quay nhung voi toc do luén nho hon cua tir trudng quay.

Pong co 1am viée trén nguyén tic nay nén dugc goi 1a khong dong bo (hay con goi 1a
dong co di bo).

Pong co c6 nguyén 1y cau tao nhu da xét ¢ trén véi rotor 10ng tru ghép tir cac thanh dan
goi 14 dong co rotor 16ng soc (hay rotor ngin mach).

Néu phan tng 14 3 cudn day ndi theo hinh sao Y, con 3 dau cudn diy con lai ndi voi 3
vong truot dé qua 3 choi than ndi véi dién tré mach ngoai thi rotor goi 1a rotor diy quan.
Pong co goi 1a dong co rotor day quan. Cudn cam (cudn kich tir) & stator ctia dong co co thé
dau theo hinh sao Y hay theo hinh tam giac A.

Hinh 3.32: So dd ciu tao Stator dong co xoay chiéu KDB
Céc dai lugng lién quan dén cudn cam (mach stator) c6 chi s6 1 nhu: Us, 1, Ri... VA cac
dai luwgng lién quan dén mach phan tmg (mach stator) c¢6 chi so 2 nhu: Uy, Iz, Ry, fo...
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Téc d6 quay cua tir trudng quay phu thudc vao sb ddi cuc tir p, sé doi cuc tir cang 16n thi
toc do quay cua tu truong cang bi gidm. V&1 cudn cam tao ra tur truong cd p doi cyc tur thi toc
do quay giamplanla f,/p (vong/ phiit)

hay: n, = 004 (vg/ ph)
4

2rn,  2xf,
60 p
o 13 tc d6 16n nhat ma rotor co thé dat dugc néu khong co luc can nao. Téc do nay goi
1a tc d6 dong bd hay la toc do khong tai ly tuong. Tan s lu6i dién xoay chiéu ¢ Viét Nam
12 50Hz va vi p 13 sb nguyén nén téc d6 ddng bo thudng 1a 3000, 1500, 1000, 750, 600, 500...
(vong/phut).

Tbc do khong déng bo n2 cta rotor nho hon téc do déng bd no va su sai I¢ch nay duoc
danh gia qua mot dai luong goi la d9 truot s:

hodc: @, =

(rad/ s)

nh—n &~ :1_&
60 @, @,

S =

O ché d6 dong co, do trugt s co giatri 0 <s < 1.
Dong dién cam tmg trong cudn day rotor ciing 1a dong xoay chiéu véi tan sd xac dinh
qua toc do tuong doi cua rotor do1 voi tur trudng quay:

_ p(n,—n,) _
= 60 =s.f, (Hz)

Céc dong co xoay chiéu KPB ¢6 ciu tao don gian, gia thanh thép, van hanh tin cay hon
so v&i dong co mot chiéu nén duoc sir dung rong rai hon.
2.2. Phwong trinh dac tinh co I.

Khi coi 3 pha dong co 1a ddi - .
xtmg, duge cAp ngudn boi nguép l
xoay chiéu hinh sin 3 pha doi I i D
xung va mach tr dong co khong X,
bao hoa thi c6 thé xem xét dong co <
qua so do thay thé 1 pha. D6 1a so Utph i
d6 dién mot pha phia stator véi cac R
dai lugng dién & mach rotor da v R .
quy doi vé stator.

- | I
Xy "2, Ry
FY Y Yy 1

-

Trén so d6 thay thé ¢ hinh . .
3.33, céc dai lugng khac 1a: Hinh 3.33: So’ do thay thé mét pha dong co KPB
lo: Dong dién tir hoa ctia dong co.

Rm, Xm: Dién trd, dién khang mach tir hoa.
I1: Dong dién cudn day stator.

R1, X1: Dién trd, dién khang cudn day stator.
R'2 , sz : Dién tro, dién khang & mach rotor quy d6i vé stator.

Khi cudn day stator dugc cap dién voi dién ap dinh mirc Uipham trén 1 pha ma gitr yén
rotor (khdng quay) thi mdi pha cua cudn day rotor s& xuat hién mot strc dién dong Eaph.am theo
nguyén 1y cua may bién ap. Hé s6 quy d6i strc dién dong la:
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E

k — 1 phdm

EOE

2 phdm

Tir d6 ta c6 hé sb quy d6i dong dién:

1
k, =—
kE
va hé s6 quy doi tré khang:

kR:kleli—E:k,f.

1
Véi cac hé sd quy ddi nay, cac dai luong dién & mach rotor ¢ thé quy ddi vé mach stator
theo cach sau:

- Dong dién: I', =k,1,

- Bi¢én khang: X', =k, X,

- Dién tro: R', =k.R,
Dong dién rotor quy doi vé stator c6 thé tinh tir so d6 thay thé:

U

Iv _ Lph

\/[R +R; J +(X,+X,)

Khi dong co hoat dong, cong suat dién tir Py, tir stator chuyén sang rotor thanh cong suat
co Pey dua ra trén truc dong co va cong suat nhié€t AP> dot nong cudn day: P12 = Peo + AP2

Néu bo qua ton that phuy thi ¢ thé coi mémen dién tir Mg ctia dong co bang moémen co
Mco:

Mdt Mco— M
Tu d6: P12 = M.oxo = M. + AP>
Suyra: M = ah__Aah

W, —® 5.0,
Cong suat nhiét trong cudn day 3 pha 1a:
AP, =3R',I"
Thay vao phuong trinh tinh mémen ta c6 dugc:
3U; R, ~ 3U; R,

N2 - LN2
1\ 2
@, [R1+I§2) +(X1+X2) 5.0, (RlJrl?j +X

Trong d6:  Xnm = X1 + X" 14 dién khang ngan mach.

Phuong trinh trén biéu thi mdi quan hé M = f(s) = f[s(®)] goi 1a phuwong trinh dic tinh co
ctia dong co dién xoay chiéu 3 pha khong dong bo.

V61 nhiing gia tri khac nhau cua s (0 <'s < 1), phuong trinh dic tinh co cho ta nhitng gia
tri tuong tng ciia M. Pudng bicu dien M = f(s) trén hé truc toa do sOM nhu hinh 3.34, d6 la
duong déc tinh co ciia dong co xoay chi€u ba pha khong dong bo.
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Puong dic tinh co c6 diém cyec tri goi 1a di€m té1 han K. Tai diém do:

M
a _,
ds
: , R.
Giai phuong trinh ta co: s, ==+ 2 (3.60)

JRI+ X2,

Thay vao phuong trinh déc tinh co ta co:

3U?
M, =+ 1ph (3.61)

h
’ 2a)O(Rl 11/R3+ij)

Vi ta dang xem xét trong gidi han 0 <s<1nén O A4S

gia tri st V& M cia dic tinh co chi Gmg vé6i du 0
g e

(+). AT

Ta nhan thiy, dudng dic tinh co cua dong co Oy —————— ) K
khong dong bo 1a mot dudng cong phirc tap va c6 2 S
doan AK va KB, phan giéi bai diém téi han K.

Poan dic tinh AK gan thang va ctng. Trén doan ,
nay, mémen dong co ting thi toc d6 dong co giam. rI
]?o vay, dong co lam viéc trén doan dic tinh nay s€ : B M
oOn dinh. - A 0 M M, -

‘ D?an KB‘ congA voi Ado gioc .du’ong. Trén doan Hinh 3.34: Diic tinh co dong co KDB
nay, dong co lam viéc khong o6n dinh.

f
[}

2.3. Cac trang thai khéi dgng va ham.
2.3.1. Mo may (khoi dong) dong co dién KDB
Khi dong dién tryc tiép vao ® A
dong co KPB dé m¢ may, thi do
lac dau rotor chua quay, do truot o A
I6n (s = 1) nén sdd cam ung va i
dong dién cam ung l6n. Dong A
dién mé may:
Imm = (5 + 8)lam
Dong dién nay c6 tri s6 dac
biét 16n ¢ cac dong co cong suat
trung binh va 1én, tao ra nhiét dbt
nong dong co va gy xung luc co
hai cho d(f)ng CO. }"IC :\'an \Ir.h -M.-
Tuy dong dién lén nhung
moémen m¢ may lai nho: Mmm =
(0,5 + 1,5 Mim.

Hinh 3.35: Dic tinh djng co LPB khi mé mdy truc tiép

Do vay can phai ¢ bién phap mo may. Trudng hop dong co cé cong suat nho thi cé thé

mo& may tryuc ti€p. Pong co mé may theo ddc tinh tur nhién vé1 mémen md may nho.

Nhing dong co khong mo may truc tiép thi c6 thé thyc hién mot trong cac phuong phap

mo may gian ti€p sau.
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a. Phuong phap dung dién tro mo may ¢ mach rotor

-~

K3

e
o

R3

R1

Hinh 3.36: So' d6 mé mdy dong co KPB qua 3 cip dién tré phu
va ddc tinh co twong wng

Phuong phép nay chi ding cho dong co rotor ddy quéan vi dién tré mé may & mach ngoai
mac ndi tiép véi cudn day rotor.

Luc bat dau mé may, céc tiép diém cong tic to K1, Kz, Ksdéu md, cudn day rotor dugc
nbi v6i ca 3 cap dién tré phu (R1 + Rz + Rs) nén dudng dic tinh co 1a dudng 1. T6i diém b,
tbe do dong co dat wp va mémen giam con Mp, cac tiép diém K4 dong lai, cit cac dién trd phu
Ri1ra khoi mach rotor. Pong co duoc tiép tuc mé may véi dién tré phu (R2+ Rs) trong mach
rotor va chuyén sang lam vi¢c tai diém c trén dic tinh 2 it dbc hon. Mémen tang tir M2 1én My
va toc do dong co lai tiép tuc tang. Pong co lam vi¢ce trén duong dac tinh 2 tir ¢ dén d. Lac
nay, cac tiép diém K, dong lai, ndi tit cac dién tré Ro. Dong co chuyén sang mo may véi dién
trd Rz trong mach rotor trén dac tinh 3 tai diém e va tiép tuc tang toc ti diém f. Lic nay cac
tiép diém Ks dong lai, dién tré Rs trong mach rotor bi loai. BPong co chuyén sang lam vi¢c
trén ddc tinh tu nhién tai g va ting téc dén diém lam viéc A Gng v6i momen can Mc. Qua
trinh mo may két thuc.

Pé dam bao qua trinh mé mdy nhu dd xét sao cho cac diém chuyén dic tinh Gng véi
cung mot mémen Mz, Mz thi cac dién tré phu tham gia vao mach rotor lic m¢ may phai dugc
tinh chon can than theo phuwong phap riéng.

Ngoai so d0 mo mdy véi dién tré dbi xting & mach rotor, trong thyc té con dung so do
mo may voi dién tré khong doi xtng & mach rotor, nghia I1a dién tré mé may duogc cat giam
khong déu trong cac pha rotor khi mo may.

b. Phirong phdp mé mdy véi dién tré hodc dién khdng noi tiép trong mach stator.

So d6 hinh 3.37 & trén 1a mo may véi 1 cap dién trd hodc dién khang & mach stator. Co
thé mo may véi nhiéu cp dién tro hodc dién khang khi cong sudt dong co 16n.

Phuong phap nay dung dién tr¢ hodc dién khang mic nbi tiép vOi mach stator luc mo
may va c6 thé 4 ‘ap dung cho ca dong co rotor 16ng séc 14n rotor day quan. Do ¢6 dién tré hoidc
dién khang ndi tiép nén dong mo may cua dong co giam di, ndm trong gia tri cho phép.
Momen mé may cua dong co cling giam.
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3
e 1 e o]
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Hinh 3.37: So' 46 mé may dung Ry, X; & mach stator va
dang dic tinh co khi mé may

o
M

Thoi diém ban dau cta qua trinh mé may, cac tiép diém Ko dong lai (cac tiép diém Ki
mo) dé dién tro (hinh a) hodc dién khang (hinh b) tham gia vao mach stator nham han ché
dong dién m¢ may. Khi téc do dong co da ting dén mot muic nao d6 (tuy hé truyén dong) thi
cac tlep diém Ki dong lai, Ko mo ra dé loai dién tré hodc dién khang ra khoéi mach stator.
Pong co ting toc dén toc do lam viée, qua trinh mé may két thuc.

C. Phurong phdp mé mdy ding mdy bién dp tw ngdu

~3

L

CD ﬁ%" r

Hinh 3.38: So' 40 mé may dong co KPB ding MBA tu ngiu

Phuong phap nay duogc st dung dé diat mot dién ap thap cho dong co khi mé may. Do
vay, dong dién cua dong co khi m¢é may giam di.

Céc tiép diém K' dong, K m¢ lac mo may. Khi K' ma, K dong thi qua trinh mo may két
thic. Phuong phap mé may dung cudn khang X va may bién ap tu ngau thich hop cho viéc
mo may cac dong co cao ap.

d. Phurong phép doi néi Y - A khi mé may

Pong co KDB 1am viéc binh thuong & so dd mac A cic cudn stator thi khi mé may co
thé mac theo so d0 Y. Thuc chat cua phuong phap nay la giam dién ap dat vao cudn day
stator khi d6i ndi vi Uph= Ug khi mic A, con khi mic Y thi dién ap giam \/g lan:

U,

Uph:\/g
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e. Pdo chiéu quay déng co dién KPB

l * . (? !

L+]

CD,

CDg | o
i - -

Hinh 3.39: So' @6 dio chiéu déng co KPB va dic tinh co khi dio chiéu quay

Pé dao chiéu quay cua dong co KDB, can dao chiéu quay cua tur truong quay do stator
tao ra. Muén vay, chi can dao chiéu hai pha bt ky trong 3 pha ngudn cép cho stator. Dic tinh
co khi dao chiéu quay nam & goc phan tu thi I11.
2.3.2. Cdc trang thdai ham cua dong co dién KDB
a.Ham tai sinh

bac tinh ham tai sinh cua
dong co KDB nhu hinh v€. Dong
co dién xoay chiéu KPB & ché do
ham tai sinh khi téc do dong co
vugt qua tbe do déng bo wo. Khi
ham téi sinh thi dong co lam viéc &
ché do may phat.

Tur cong thue (3.60) va (3.61),
loai trir trudng hop déu () dbi véi
ché d6 dong co ta co & ché do may

phat:
R
Si=-To— (02 Mar
R +X
Hinh 3.40: Pic tinh co ham tai sinh dong co KPB
3U;
M, =— Lok (3.63)

th
2co0(R1 — R +ij)

Qua d6 ta thiy & che do may phat, do truot t6i han swr d6i dau so véi dong co, con
momen t6i han c6 tri s6 16n hon tri s6 momen t6i han & ché d6 dong co.

Ché d6 ham tai sinh cta dong co KBB dugc thiét ké trén doan NK', goc phﬁn tu tha I1.
b. Ham nguoc
- Ham ngwoc nho dwa dién tré phu vao mach phin iing
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bong co KPB rotor day quén truyén dong cho co cau nang-ha ctia mdt ctia mot cau truc,
dang 1am viéc nang tai tai diém A trén dic tinh co 1 ¢ goc phan tu tht I voi momen can Mc
va toc do quay nang wa (cac tiép diém K doéng).

Pé dimg va ha vat
xudng, ta dua dién tro
Rp du 16n vao mach
phan tGng (cic tiép
diém K mé ra), dong
co chuyén sang lam
viéc tai diém B trén dic
tinh 2 ¢6 dién tré Rp
cing véi toc do wa.
Moémen cua dong co
giam xubéng (Mg < Mc)
nén téc do dong co
giam. Lic nay vat P
van dugc nang lén
nhung voi toc do nang
nhé dan. Téi diém D
thi @ = 0 va vat dung
lai nhung vi modmen
dong co nho hon
moémen can (Mp < Mc)
nén vit bit dau tut
XUQHg- bong co dao Hinh 3.41: Haim ngugc ddng co' KPB nh¢ dwa dién tré phu vao mach
chiéu quay (o < 0). phéin tng
Pong co bat dau lam
viéc ¢ trang thai ham ngugc (téc do am di xuéng, moémen duong c6 xu hudng kéo vat P di
I&n).

Dic tinh him nguoc ndm & goc phan tu thir IV. Diém 1am viéc him cua dong co chuyén
theo dic tinh ham tir D dén E. Tai ddy Mp= Me = Mc, dong co quay déu, him ghim vat dé ha
vat xudng déu voi toc do we.

“37.\“9

- Ha&m ngwoc nho ddio chiéu quay

DPong co dién KDB rotor diy quan dang lam viéc voi tai c6 mémen can phan khang tai
diém A trén dudng dic tinh co 1, so dd ndi diy nhu hinh v&. Dé him mady, ta doi thtr tu hai
pha bét ky trong 3 pha cép cho stator dé dao chiéu quay dong co. Pong co chuyén diém lam
viéc tr A trén ddc tinh 1 sang diém B' trén dic tinh 2. Do quan tinh cta hé co, dong co coi
nhu giit nguyén téc dd ma khi chuyén dic tinh. Qua trinh him nguoc bat dau. Khi toc do
dong co gidm theo ddc tinh ham 2 t6i diém D' thi ©® = 0. Luc nay, néu cat dién thi dong co s¢€
dirng. Poan hiam nguoc 1a B'D'. Néu khong cit dién thi nhu tredng hop & hinh 2.82a, dong co
c6 Mp > Mc nén dong co bit dau ting tc, mé may chay nguoc theo dic tinh co 2 va lam
viéc on dinh tai diém E' v6i téc d6 e theo chiéu nguoc.

Khi dong co ham nguoc theo dac tinh 2, diém B' ¢6 mdmen nho nén tac dung ham khong
hiéu qua. Thuc té phai ting cudng moémen him ban dau (Mham = 2,5Mam) nhd vira dao chiéu
tur truong quay cua stator, vira dua thém dién tré phu du 16n vao mach rotor. Bong co s€é ham
nguoc theo dic tinh 3 (doan BD). T6i D ma cit dién thi dong co s& ding. Néu khong cit
dién, dong co s€ tang tdc theo chiéu nguoc lai va lam viéc tai diém E véi toe 30 oe< oe. Néu
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luc nay lai cat dién tré phu Rp thi dong co sé& chuyén sang lam viéc trén dac tinh 2 tai diém F
va tang toc to1 diém E'.

Hinh 3.42: Him ngugc djng co KPB nhd dio chidu quay

C. Ham dong nang 3

Pé ham dong nang m@t dong co dién ” ,, ”
KbB dang lam viéc ¢ ché do dong co, ta
phai cit stator ra khoi ludi dién xoay chiéu
(m& cac tiép diém K & mach luc) rdi cap vao
stator dong dién mot chiéu dé kich tir (dong

céc tiép diém H). Thay doi dong dién kich tir K [K |K Ry,

nhé bién tr& Ry, O 1| Lo
Vi cudn day stator ctia dong co 1a 3 pha | [H

nén khi cép kich tir mgt chiéu phai tién hanh | |y I 5 -

doi ndi va co thé thyc hién theo mot trong ¢ c

c4c so dd hinh 3.44. @

Hinh 3.43: So' d6 ndi diy him ddng ning dong
co KDB

)Jr\ | + N | \ | + +
Hinh 3.44: Céc cach cip kich tir mdt chiéu cho cudn stator 3 pha khi him
dong nang dong co KPB
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Do dong ning tich liy, rotor tiép
tuc quay theo chiéu cii trong tur
truong mot chiéu \(fra duoc tao ra. B
Trong cudn day phan ung xuat hién @
mot dong dién cadm uUng. Luyc tu
truong tdc dung vao dong cam ung
trong cudn diy phin ung sé tao ra
momen ham va rotor quay cham dan.
Pong co dién xoay chiéu khi him
dong nang s¢ lam vi¢c nhu mot may
phat dién c6 téc do (do d6 tan sd)
giam dan. Pong ning qua dong co s&
bién d6i thanh dién nang tiéu thu trén

dién tré ¢ mach rotor. @

Néu t1:u:éc khi ham, dong co lam
vice tai diém A trén dgc tinh co 1 thi ) 5 4. e tinh co ham dong nang kich tir ddc 1ap
khi ham dong nang, dong co chuyén dong co KDB
sang lam vi¢c tai di€ém B trén dac tinh
ham dong ning 2 & goc phan tu thi II. Pic tinh him dong ning ciia dong co xoay chiéu 3
pha KDPB c¢6 dang nhu hinh 3.45 Tbc do dong co giam dan theo dic tinh vé O trén doan dic
tinh him dong ning BO. Tai diém O, dong co s& ding néu tai 1a phan khang. Néu tai c6 tinh
chat thé nang thi tai s& kéo dong co quay nguoc cho dén khi 6n dinh tai diém D (goc phan tu
thir IV).

Pién tré mach rotor va dong kich tir cip cho stator luc him dong ning c6 anh hudng téi
dang déc tinh co khi ham. Trén hinh v€ 3.46, cac dac tinh ham 1 va 2 ing vdi cung mot dong
kich tir nhu nhau (Iku = lke2) nhung dién tré ham trong mach rotor khac nhau (Rn1 < Rn2).

~3
r £

, o A
Ly

o ™M
Hinh 3.46: Ho cac dic tinh co khi him dong Hinh 3.47: So d6 néi diy him dong ning
niang kich tir doc 1ap dong co KbB kich tir doc lap dong co KDB

2.4. Anh hwéng ciia cac thong sé dién doi véi dic tinh co

Phuong trinh dic tinh co cho thiy duong dic tinh co ciia dong co dién xoay chiéu 3 pha
KDB chiu anh huéng ctia nhiéu thong sé dién: Dién ap ludi Urpn, dién trd mach rotor R,
dién trc"r’ R1 va dién lghéng X1 0 mgch stator, tan s ludi f1, s6 ddi cuc p cua dong co. Khi cac
thong so nay thay doéi s€ gay ra bién dong cac dai lugng:
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. . 27
- Toc d¢ dong bo: w, = I
- B truot gidi han: s, = Rlz
5 5 My -
"R+ X
307,

- Mémen t6i han: M, =
’ 2a)0(R] + R +ij)

2.4.1. Trwong hop thay doi dién dp Uipn

Khi dién ap ludi suy giam, theo biéu thirc (3.63)
thi mémen t6i han M s& giam binh phuong lan do
suy giam cta Ugpn. Trong khi d6 toc d6 dong bd wo,
hé sd truot t6i han St khong thay ddi, ta co dang dac
tinh co khi UL gidm nhu hinh 3.48.

Qua dd thi ta théy: vo1 mOt momen can xac dinh
(Mc), dién ap ludi cang giam thi toc d6 xac 1ap cang
nho. Mat khac, vi mémen khoi dong Mid = Mam Va
momen t6i han My déu giam theo dién ap, nén kha
ning qua tai va khoi dong bi giam dan. Do d6, néu
dién ap qua nho (duong Uy, ...) thi hé truyén dong
trén c6 thé khong khoi dong duoc hodc khong lam
viéc duoc.

2.4.2. Truwong hop thay doi dién tré' R,

Truong hop nay chi co
déi v6i dong co rotor day @ A s
quéan vi mach rotor c6 thé 0
nbi v6i dién tré ngoai qua
hé vong truot - choéi than.
DPong co rotor 10ng soc (hay
rotor ngin mach) khong thé
thay ddi duoc dién tré mach
rotor.

Viéc thay d6i dién tro
mach rotor chi c6 thé thuc
hién vé phia ting dién tro

Hinh 3.48: Anh huéng ciia Ul

R,. Khi ting R, thi d¢

truot to1 han s cling tang Hinh 3.49: So d6 ndi va ho dic tinh dong co KPB khi
l1én. con toc do dé)ng bo wo thay déi dién tré mach rotor.

va momen t&di han M gitr
nguyén.

Céc dic tinh co nhan tao khi thay d6i dién tré mach rotor dugc biéu dién nhu hinh vé.

Dién tré mach rotor cang 16n thi dic tinh cang ddc.

2.4.3. Trwong hop thay doi dién tré Ry, dién khdng X1 & mach Stator
Truong hop nay ciing chi thay ddi vé phia ting R1 hodc X1. So d6 ni day nhu hinh 3.50.
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Khi dién tré hoac dién khang mach stator bi thay ddi, hodc thém dién trd phu, dién khang
phu vao mach stator, néu wo= const, va theo bi€u thirc (3.62), (3.63) thi mo6men M Vva Sthdeéu
gidm, nén dic tinh co c6 dang nhu hinh 3.51.

V61 momen Myd = Mnm thi doan lam viéc cua dac til}h co co dién khang phu (Xi) cfmg
hon déc tinh ¢6 Rir. Khi tdng Xir hodc Rirthi M va S deu giam. Khi dung Xir hodc Rir dé
khéi dong nham han ché dong khéi dong, thi c6 thé dua vao tam gidc tong tré ngan mach dé
xac dinh Xir hodc Ryt

I

P
PN
( [

\—/

;|r ,, 0 /\ - I\ric( ®)

(O

I [ -

B:l “m}é—x};x’ AL

s
L T r =
0 M,.c M, M, M
Hinh 3.50: So dd thay déi Ru, X Hinh 3.51: Anh huéng ciia Ruf, Xuf

2.4.4. Anh hwéng ciia dién tré, dign khing mach rotor

Khi thém dién trd phu (Ref), dién khang
phu (X2f) vao mach rotor dong co, thi wo =
const, va theo (3.62), (3.63) thi M = const;
con St s& thay d6i, nén dic tinh co c6 dang
nhu hinh 3.52.

Qua d6 thi ta thay: dic tinh co khi c6 Roy,
Xof cang 16n thi St cung tang, do cirg dac tinh
co cang giam, véi phu tai khong doi thi khi c6
Raf, X2t cang 16n thi toc do 1am viée ctua dong

co cang bi thip va dong dién khoi dong cang - - :

giam. . ; : :
Vi du 3.5: Cho mét dong co khong dong 0 M, M

bd rotor diy quan (PKgq) €O: Pam = 850KW; Hinh 3.52: Anh huéng ciia Ry, Xor

Udm = 6000V; nNam= 588vg/ph; A = 2,15; Ezqm =
1150V; lém = 450A. Tinh va v€ dac tinh co ty nhién va dac tinh co nhan tao cia dong co
khong dong bo rotor diy quin véi dién trd phu mdi pha rotor 13: Roe= 0,75Q.

Giai:

Vi dong co co cong suat 10n, ta co thé st dung phuong trinh gan dting (2.70) coi Ry rat
nho hon Rotrc a = 0.

n,—n,, 600—588

Do truot dinh muc: 5, =2 =0,02
n, 600

Mobmen dinh mic:
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_P,..1000 _850.1000
“ n, /9,55 588/9,55

Momen t61 han:

M= A.Mam= 2,15x13085 = 29681 N.m, hodc Mo = 2,15

k

bién tro dinh mirc: Ram = E2dm / 3l2am =1,476 Q
Pién tro day quén rotor: R, =RR, =s,.R, =0,02x1,476 = 0,0295Q

Do truot té1 han cua dic tinh co tu nhién ca dinh theo (2-74):

=13805Nm hose Mim

=1

5, =5, (A+NA2—1)=0,02(2,15+/2,15% —1= 0,08

Phuong trinh dac tinh co ty nhién:

M= 2M, _ 59,362 hoic M =
S S, s N 0,08
K s 0,08 K )

th
V&i momen ngan mach:
M = lsgi =477TNm=0,35M ,,
——+0,08
0,08
Theo d6 ta vé dugc duong c?ja“c tz’nh9 tw nhién
nhu trén hinh 3.53 di qua 4 diém: diém khong
tai [M = 0; s = 0]; diém dinh mirc [M, =1; Sam
= 0,02]; diém téi han TH [M, = 2,15; Sam =
0,08]; diém ngan mach NM [M, = 2,15; Sam =
1].
Déi voi ddc tinh nhén tao c6 Re= 0,175Q ta
c6 do truot té1 han nhan tao:

R, +R
5, =5, 2 :0,080’0295+0’175 —0.55
R, 0,0295
Phuong trinh ddc tinh co nhan tao s€ la:
. 24
M=———
s 0,55
_l’_
0,55 s

2.4.5. Truwong hop thay doi sé déi cuc p

Khi s6 d6i cuc thay doi thi tbc d6 dong bd wo bi thay doi. Thong thudng, dong co loai
nay duogc ché tao vdi cudn cadm stator c6 nhi€u dau day ra dé co thé doéi cach dau day tuong
ung véi s0 doi cuc nao do. Tuy theo kha nang d6i nd61i ma dong co KB dugc goi 1a dong co

¢6 2,3,4... cap toc do.

Do s d6i cuc thay d6i nhd doi ndi cudn cam stator nén cac thong sé Uiph didt vao cudn
pha, tro khang R1 va cam khang X1 c6 thé bi thay doi. Tur d6, do truot téi han sy va mémen

téi han M c6 thé khac di.

A

0,08 ¢

L

24

7+ﬁ
S

N =0.02
Sam =0.02
= l/ —i 1
— T _---I-' :_:: _::--'-‘z Diéﬂ] TH
LNT g
i I
A i
JRE [ _/:_JI.____ R DR N .
Al !
/ ! A1
HH 7t
| 1
[ Diém NM i
I I >,
0 0.35 1 215 M

Hinh 3.53: Cdc dic tinh co TN va NT trong vi du 3.5
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2.4.6. Trwong hop thay déi tan sé fi ciia nguon
dién ap cc’fp
Khi dién ap nguon cung cip cho dong co €0 tan
s6 (f1) thay d6i thi toc do tir truong wo va toe do cua
dong co o sé thay ddi theo. Vi wo= 2m.fi/p, va X =
®.L, nén wo=f1, ® = fiva X =1.
Qua d6 thi ta thiy: Khi tan sb ting (f13> fiam),
thi M s& giam, (voi dién 4p ngudn Uz = const) thi:
1
M, =—
th fi2
Khi tin sb nguén giam (fi1 < figm, ...) cang
nhiéu, néu giir dién ap u1 khong d6i, thi dong dién
dong co sé tang rat 16n. Do vay, khi giam tan sd can
giam dién ap theo quy luat nhat dinh sao cho dong
co sinh ra mOmen nhu trong ché do dinh muc.

A

Mos
Mo3

My
o]
02

M.(®)

0

Hinh 3.54: Anh hwéng cia f;

3. Pic tinh clia dong co dién ddng bd, cac trang thai khéi dong va ham.

3.1. Pic tinh co cia dong co PDB
Khi déng stator cia dong co -

déng bo vao ludi dién xoay chiéu

c6 tan sb fi khong ddi, dong co s& ’I T ]

lam viéc voi toc do dong bd khong

phu thudc vao tai: BB ([ a\

_2zf, =

P R
Nhu vy déc tinh co cua dong |
co DPB nay trong pham vi +Ug-

momen cho phép M < Mmax la

> h a)
duong thang song song voi truc

Ao

(D

-y ——— e —— = — ]

-
0 M,, M

]

hoanh, voi @6 cung B = oo va dugc  Hinh 3.55: So @ ndi diy va dic tinh co ciia dgng co PDB

biéu dién trén hinh 3.55.

Tuy nhién khi mémen vuot qua tri sb cuc dai cho phép M > Mmax thi tdc do dong co sé

1éch khoi tdc do dong bo.
3.2. Pac tinh goc cia dong co PDB

Trong nghién ctru tinh todn hé truyén dong ding dong

co BB, nguoi ta st dung mot dac tinh quan trong la dac
tinh goc. N6 1a sy phu thudc gitra momen ctua dong co voi
gbc 1éch vecto dién ap pha cua ludi Uy va vecto suc di¢n
dong cam tng E trong diy quin stator do tir truong mot

chiéu cua rotor sinh ra;

M= f(0)

Dic tinh nay duoc xay dung bang cach sir dung do thi
vecto cua mach stator vé trén hinh 3.56 vai gia thiét bo qua

dién trd tac dung cua cudn day stator (r1= 0).
Trén d thi vecto hinh 3.56:

Hinh 3.56: Do thi vecto ciia
mach stator cia dong co

Trang 59



ThS NGUYEN VAN BAN

Ui - dién 4p pha cua luédi (V)
E - strc dién dong pha stator (V)
| - dong dién stator (A)
0 - goac léch gitra Uy va E;
¢ - gbc léch gilra vecto dién 4p U va dong dién L.
s = X, + X1 - dién khang pha cua stator 13 tong cta dién khang mach tir hoa xa va dién
khang cudn day 1 pha cua stator X1 (€2)
Tir d6 thi vecto ta co:
U,cosp=Ecos(¢p-0) 3.64
Tur tam giac ABC tim duogc:
CB U,sing
CA  Ix

S

Thay (3.64) vao (3.65) ta duoc:

3.65

cos(p-0)=

U Icosp = Eﬂsinqp 3.66
XS
Hay

EU,sing

U,cosp= 3.68

Ix,
Vé trai cta (3.68) 1a cong suat 1 pha ciia dong co.
Vay cong suat 3 pha cua dong co:
EU

P=3—1sing 3.69
XS
Momen cua dong co:
P E .
M:—:3 Y, sing 3.70
Wy WX

(3.70) 1a phuong trinh dac tinh goc cua dong co PDPB. Theo do ta co6 dac tinh goc 1a
dudng cong hinh sin nhu trén hinh 3.57.

Khi 0 = /2 ta ¢6 bién d0 cuc dai cua hinh sin la:
_3EU,

a)()Xs

M 3.71

m

Phuong trinh (3.70) c6 thé viét gon hon:
M = Mmsinf (3.72)
Mpm dic trung cho kha nang qué tai cia dong co. Khi tai ting goc léch pha 0 ting. Néu tai
tang qua murc 6 > /2, moémen giam.
~ Dong co dong bo thuong lam viée dinh mie & tri s0 cua goc 1ech 6 =200+ 25°. HE s0 tai
vé mémen tuong ung s¢ la:

A, = M, =2+2,5
M

M
dm
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Nhitng diéu di phan tich ¢ trén chi
dung voi nhitng dong co dong bod cuc an
va momen chi xuit hién khi rotor c6 kich
tir. Con ddi vé6i nhitng dong co dong bd
cuc 161, do su phan bd khe ho khong khi
khong qéu gitra rotor va stator nén trong

may xuat hién mémen phan khang phu. Do \ /
dé dac tinh goc co bién dang it nhi€u, nhu
duong nét dat trén hinh 3.57.
4. Cau héi on tap

1. C6 thé biéu dién phuong trinh dic tinh co cua dong co mot chibu kich tir doc 14p bang

may dang? hiy viét cac dang phuong trinh d6? Giai thich cac dai lugng trong phwong trinh
va cach xac dinh cac dai lugng d6? Vé dang dac tinh co dién va dac tinh co PMa ?

Hinh 3.57: Pic tinh goc ciia dong co' dong bd

2. Bon vi tuong ddi 1a gi? Pon vi tuong ddi cua cac dai lugng dién, co cua dong co PMa
duogc xac dinh nhu thé nao? Viét phuong trinh dac tinh co & dang don vi tuong d61? y nghia
cua viéc su dung phuong trinh dang don vi twong doi ?

3. B§ cing dac tinh co cia PMai céd biéu thtrc x4c dinh nhu thé nao? Gia tri tuong ddi
cua né? Biéu thi quan hé gitra d§ cing vdi sai sO toc do va dién tré mach phan ung (theo don
vi tuong do61). y nghia cua do cung dac tinh co?

4. Cach veé dac tinh co cua PMq ? Cach xac dinh cac dai luong: Mam, ®dm, ®o, Inm, Mnm,
... dé vé duong ddc tinh nay?

5. C6 nhitng thong s6 nao anh huong dén dang dic tinh co cia PMa ? ho dic tinh co
nhan tao khi thay do6i thong s6 d6? So d6 ndi1 day, phuong trinh dac tinh, dang cta cac ho dic
tinh nhan tao, nhan xét vé rng dung cua chung?

6. Tai sao khi khdi dong DMa thudng phai dong thém dién tré phu vao mach phan tng
dong co? Cac dong dién khdi dong 16n nhat va nho nhat khi khéi dong PMa thuong khong &
murc nao? V& cac dac tinh co khi khéi dong DPMaivai 2 cap dién tréd khoi dong?

7. Dong co PMa c6 miy phuong phap ham? Piéu kién dé xay ra cac trang thai him d6?
So do ndi day dong co khi thuc hién céc trang thai ham? ng dung thuc t€ ctia cic trang thai
ham d6? Giai thich quan hé vé chiéu tac dung cua cac dai lugng dién va chi€u truyén nang
luong trong hé ¢ cac trang thai ham?

8. Sur khac nhau giita dong co mot chiéu kich tir ndi tiép véi PMa vé cau tao, tir thong,
dang dac tinh co, cac phuong phap ham? Co6 nhan xét gi vé dac diem va kha nang tng dung
cua DM thuce té ?

9. C6 thé biéu thi phuong trinh dic tinh co ciia dong co khong ddng bo bang nhimng biéu
thirc nao? Viét cac phuong trinh do, giai thich cac dai lugng va cach xac dinh cac dai luong
doé khi viét phuong trinh va dung déc tinh co?

10. Céch vé& dic tinh co ty nhién theo cac sd liéu dinh muc trong catalog: dang chinh
xac, dang gan dang va dang tuyén tinh héa?

11. Biéu thtrc x4c dinh do cung dac tinh co? Biéu thi quan h¢ gitra d0 cung déc tinh co
voi1 do truot dinh mue va dién tréd mach rotor ciia dong co BPK?

12. C6 nhitng thong sb ndo anh huéng dén dang dic tinh co cia dong co PK? Cach ndi
day dong co DK d¢ tao ra dic tinh co nhan tao khi thay doi cac thong s6 nay? Dang cac hd
dac tinh co nhan tao va tng dung thuc té cua chung?

13. V& cac dang dic tinh co khi khoi dong dong co PK hai cip tbec d6? Khi khai dong
dong co DK, céc dai luong: h¢ so trugt téi han, mémen tdi han thay déi nhu thé nao? Cac
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bi‘éu thirc xac dinh cac dai luong d6? Thuong momen khoi dong 16n nhét cua dong co BPK
bang bao nhi€éu moémen t&1 han cua dong co?

14. Dong co DK c¢6 may trang thai hdm? Cach ni day dong co dé thuc hién cac trang
thai ham va di€u kién dé xay ra hdm? Giai thich quan hé nang luong gitra may san xuat (tai
cua dong co) va dong co ¢ tung trang thai ham? ing dung thuc t€ cia céac trang thai ham?

15. Giai thich ¥ nghia cua déac tinh co va dic tinh goc cia dong co déng bo? Su phu
thudc gitra m,6men cuc dai cua dong co vdi dién ap ludi? Momen cuc dai ¢ dic tinh goc co y
nghia nhu thé nao véi dac tinh co ctia dong co PBB?

16. Cho bBMdI ¢6 Pdm = 2,2 KW, Udm = 110V, Ru = 0,94 Q, Idm = 25,6A, ndm = 1430
v/phut. V& dac tinh co tu nhién, nhan tao v1 Ruf = 0,78 Q

17. Cho BMa €0: Pam = 16 KW, Udam = 220 V, lam = 70A, nam = 1000 vong/phit. Xac
dinh ® khi Mc= 0,6 Mam Va Rur = 0,52 Q; Ry = 0,28 Q

Pap s6: » = 91,76 rad/s

18. Tim tri sd cta cac cAp mé may ciia PMa ¢0: Pam = 13,5KW, Ugm = 110 V, lam =
145A, Ngm= 1050 v/ph. Biét rang MM = 200%M,,, , md mdy véi 3 cap dién tré.

Ru1=R3z—-R, =0108-0,058 =0,05Q

Pap s6: Ry, =R, —R3 =0,202 -0,108 = 0,094 O

Ry3 =Ry —R, =0377-0,202=0175 Q

19. Xéc dinh Ry dong vao mach phan tng khi PMa khi hdm dong nang v6i Ihvd = lam.
Trudc khi ham dong nang dong co lam vi¢c voi tai dinh mac. Cho Pam = 46,5 KW, Ugm =
220V, lam= 238 A, nam = 1500 v/ph

Pap s6: Rn = 0,384Q

20. Mot PMa €0: Pam= 34 KW, Ugm =220V, lam= 178 A, nam = 1580 v/ph, Ry = 0,042Q
lam viéc trén dac tinh co ty nhién V(:)‘i Mc = Mam. B€ ding may nguoi ta chuyén sang ché do
ham nguoc (£Uy).Hay xac dinh tri s6 Mn dong co sinh ra v&i Rur = 1,25Q

Dap s6: My, = Kol =1,285.79,98 =102,8 (N.m)

My, = Kol =1,285.170 = 219 (N.m)

21. Xac dinh ova I, khi ¢ =0,5¢4, cia PMa €0: Pam = 4,2KW, Udm = 220V, lam =
22,6A, nam = 1500 v/ph, Ry = 0,841Q; Mc = Mm;

Dap s6: = 288,83rad/s; I, = 41,8A

22. Xac dinh Ryr = ? Khi him dong nang dé Iy = lgm => © = 0,504y, . Vi PMai €O: Pam =
16KW, Udm = 110V, lgm = 19,7A, Nam = 970 v/ph, Ry = 0,6Q.

Dap sb: Rur = 1,890

23. PMa: Pam = 6,5KW, Udm = 220V, lam = 34,4A, Nam = 1500v/ph, Ru = 0,242Q2, lam
viéc 0 ®gy, Khi Mc = Mam v6i ¢ = 0,794, . Xac dinh R s dé o = const

Dap s6: Rur = 1,395Q

24. PMdlZ Pim = 29KW, Ugm = 440V, lam = 76 A, Nam = 1000 v/ph, Ry = 0,06 Q 1am viéc
trong ch¢ d§ ham nguoc (£Uy), n = 600 v/ph, I = 50A. Xac dinh: Ryf, Pruci, Pirues Prus

Dap s6: Rur = 6,82Q; Prysi = 29KW, Pyye 6,972KW, Pryr = 314W

25. DMai: Pam = 29 KW, Uam = 440 V; nam = 1000 v/ph; Ry = 0,05 Rdm, lam= 79 A, Lam
viéc ¢ ché do ham tai sinh. Xac dinh ® khi I, =60 A, Ry =0;

Dap sb: o = 130,25rad/s
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26. PMai: Pam = 6,5KW; Ugm = 220V; lam = 34,4A; Nam = 1500 v/ph; Ry = 0,14Q. Xac
dinh lubd khi cdt phan Gmg ra khoi luéi va dong kin vao R = 6 Q. Trudc khi cat M = 34,4Nm
va ¢ = ¢dm

Dap s6: Lupa = -25,26A

27. Xac djn}} Rur = ? PMnt: Pam = 12 KW, Udm = 220 V; lam = 54 A; Nam = 756 V/ph; Ry
+ Rkt = 0,25Q , @€ phu tai dinh mure thi n=400 v/ph

Pap s6: Rur = 1,8Q
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BAI: 4. PIEU KHIEN TOC PQ TRUYEN PONG PIEN

Thoi gan: 19 gio
Muc tiéu:

- Trinh bay dwoc cdc phwong phdp diéu chinh téc dé dong co
- So sdnh dwgc wu, nhige diém cia tirng phwong phdp
- Lwa chon dwoc phwong an diéu chinh toc do phu hop voi hé truyén dong dién thuc té.

1. Khai ni¢ém vé diéu chinh téc do hé truyén dong dién; toc dd dit; chi tidu chit lugng
ciia truyén dong diéu chinh.
1.1. Khai niém vé diéu chinh téc dd truyén dong dién.

Ngay nay, dai da s6 cdc may san xuét tir nho dén 1on, tir don 1¢ dén ca mot ddy chuyén
san xuat déu st dung truyén dong dién. Pé dam bao nhimg yéu cau cla cac cong ngh¢ phuc
tap khac nhau, nang cao mirc do tu dong cling nhu nang suat cac hé truyén dong dién thuong
phai diéu chinh toc do, tuc la can phai diéu chinh dugc toc do may theo yéu cau cong nghé.
Piéu chinh toc do truyén dong dién 1a ding cac phuong phap thuan tay dién, tic dong lén
ban than hé thong truyén dong dién (ngudn va dong co dién) dé thay doi toc d6 quay cua truc
dong co dién.

Toc do lam viéc cua truyén dong dién do cong nghé yéu cau va duoc goi 1a toc dé dat,
hay tc d6 mong mudn. Trong qua trinh lam viéc, tbe do cua dong co thuong bi thay dbi do
su bién thién cua tai, cia nguon va do d6 giy ra sai léch téc do thuc so véi toc do dit.

Trong cac h¢ truyen dong dién tu dong thuong dung cac phuong phap khac nhau dé on
dinh toc do dong co. De danh gia chat lugng ctia mot hé truyén dong dién thuong can cir vao
mot sb chi tiéu kinh té - k¥ thuat co ban, cac chi ti€éu nay ciling duogc tinh dén khi thiét ké hodc
chinh dinh céc hé truyén dong dién.

1.2. Toc do dat

Sai s6 tinh toc d6 1a dai luong dac trung cho dd chinh xac duy tri tbe do dat va thuong

dugc tinh theo phéan tram:

5% =22 100% = Aw' % (4.1)

a)d
Trong do: wqla tbe do dat.
 1a téc do 1am viée thuc.
1.3. Chi tiéu chét lwong
1.3.1. Dii diéu chinh toc dp
Dai dié}l chinh tbc do (hay pham vi diéu chinh toc do) 1a ti s6 giita cac gia tri tc do lam
vi€c 16n nhat va nho nhat cua hé TbD Gng véi mot momen tai da cho:

D=L (4.2)
.

Dai diéu chinh téc do ctia mot hé TPD cang lon cang tdt. Mi mot may san xXuat yeu cau
mot dai diéu chinh nhat dinh va mdi mot phwong phap diéu chinh toc do chi dat duge mot dai
diéu chinh nao do.

1.3.2. P tron diéu chinh

Do tron diéu chinh tdc d6 khi didu chinh dugc biéu thi boi ty s giita 2 gia tri téc do cua

2 cip ké tiép nhau trong dai diéu chinh:
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Trong do: wi- Tdc dd 6n dinh & cép 1.
wi+1 - Toc d6 6n dinh & cép 1+1.
T,ron,g mét dai diéu chinh téc do, sb céip ’téc do c%lng l(’)rr} thi su chénh léch toc do gitra 2
cép ké tiép nhau cang it do d6 d¢ tron cé}ng tot. Khi so cap t@c do rat 16n (}( — ) thiﬁ do tron
diéu chinh y — 1. Truong hop nay hé di€u chinh goi 1a h¢ di€u chinh v6 cap va co6 thé c6 moi
gia tri toc d¢ trong toan bo dai diéu chinh.
1.3.3. P 6n dinh toc dp (dp cieng ciia dic tinh co)
Pé danh gia va so sanh céac dac tinh co, nguoi ta dua ra khai niém d¢ cung dac tinh co f3
va duoc tinh:
_AM
h= Aw A ©
Néu |B| bé thi dic tinh co 1a mém (|p| < 10).
Néu || 16n thi dic tinh co 13 cing (|p| = 10 + Ae2iF
100).
Khi || = oo thi déc tinh co la nam ngang va
tuyét do1 cung.

Aml

Pic tinh co c¢6 d6 ciang B cang 16n thi téc dd
cang it bi thay d6i khi momen thay d6i. O trén
hinh 4.1, duong dac tinh co 1 clirng hon duong dac
tinh co 2 nén vdi cung mot bién dong AM thi dac
tinh co 1 c¢6 do thay doi tbc do Aw:1 nhé hon do Hinh 4.1: D§ cirng diic tinh co
thay ddi tbe d6 Awz cho béi dic tinh co 2.

N6i cach khac, dic tinh co cang cimg thi su thay ddi tbe d6 cang it khi phu tai thay doi
nhiéu. Do d6 sai 1éch tdc do cang nho va hé 1am vi¢c cang on dinh, pham vi diéu chinh toc do
s€ rdng hon.

1.3.4. Tinh kinh té

Hé¢ diéu chinh c¢6 tinh kinh té khi von dau tu nhd, ton hao nang luong it, phi ton van hanh
khong nhiéu.

Céc phuong phép diéu chinh téc do qua mach phan tGng ludn c6 tén hao ning luong 16n
hon diéu chinh toc d6 qua mach kich tir.

1.3.5. Sw phui hop giiva dic tinh diéu chinh va dic tinh tdi

Khi chon hé diéu chinh téc dd véi phuong phap diéu chinh nao d6 cho mdt may san xuét
can Iuu ¥ sao cho cac dic tinh diéu chinh bam sat yéu cau dic tinh cia tii may san xuat. Nhu
vay hé lam viéc s€ dam bao dugc cac yéu cau chat lugng, do on dinh...

Ngoai cac chi tidu trén, tuy trudng hop cu thé ma ta cé thé co nhimng doi hoi khac budc
hé diéu chinh téc d6 can phai dap ung.

2. Diéu chinh téc dd dong co dién mét chiéu kich tir doc 1ap va song song

Khi xem xét phuong trinh déc tinh co cua dong co dién mdt chiéu kich tir doc 1ap, ta da
biét quan hé @ = f(M) phu thudc cac thong s6 dién U, ¢, Rux. Su thay dbi cac thong s ndy s&
cho nhirng ho déc tinh co khéac nhau. Vi vay, vdi cuing mdt momen tai nao do, tde do dong co
s€ khac nhau ¢ cac dac tinh co khac nhau. Nhu vay, dong co di¢n mdt chiéu kich tir doc lap
(hay kich tir song song) c6 thé dugc diéu chinh téc d6 bang cac phuong phap sau day:
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2.1. Pi¢u chinh téc d9 bang cach thay ddi dién 4p phan ung
So db nguyén 1y duoc biéu dién nhu trén hinh 4.2. Tir thong dong co duoc giit khong
doi. Bién &p phan tng dugc cap tu mot bo bien doi.

©)

' - K
7Y Y

O Md m M

Hinh 4.2: Diéu chinh toc do dng co' dién mdt chiéu kich tir doc 1ap
bang phuwong phap thay d6i dién ap phan rng.
Khi thay d6i dién 4p cap cho cudn day phan tng, ta c6 cac ho dic tinh co tng véi cac tde
do khong tai khac nhau, song song va c6 cung do cung.
Dién ap U chi co

thé thay d6i vé phia o}
giam (U < Ugm) nén 5+ =i
phuong phap nay chi o,

cho phép didu chinh \
giam toc do. [( ):I \\rs N2
+* - U

Gia su dong co

dang 1am viéc tai diém x
A trén dac tinh co 1 BED \
tng voi dién ap Us trén \
phan ung. Khi giam J' J' \T\

dién ap tir Uy xuf).ng ‘Uz, ) M, \-[—
dong co thay doi diém . ] .
lam viéc tr diém A co Hinh 4.3: Di€u chinh toc d§ dong co di€én mét chieu kich tir doc 1ap

tde do 16n oa trén bang phwong phap thay déi dién ap phén ing
duong 1 xudng diém D
¢6 tbe d6 nho hon (00 < ®) trén dudmg 2 (img véi dién 4p U).

Trong khi giam toc do theo cach giam dién ap phan tng, néu giam manh dién ap, nghia
1a chuyén nhanh tir tc do cao xudng tdc do thap thi cing v6i qua trinh giam tdc co thé xay ra
qua trinh ham tai sinh. Chang han, ciing trén hinh 4.3, dong co dang lam viéc tai diém A voi
tdc d6 16n wa trén dic tinh co 1 tng voi dién ap Usr. Ta giam manh dién ap phan tGng tir Uy
xubng Us. Luc nay dong co chuyén diém lam viéc tir diém A trén duong 1 sang diém E trén
duong 3 (chuyén ngang véi ma= we). Vi @e 16n hon tdc do khong tai 1y twong wos cla dic
tinh co 3 nén dong co s€ lam vi¢c & trang thai ham tai sinh trén doan EC cua dac tinh 3.

Qua trinh hdm giup dong co giam tdc nhanh. Khi toc d6 xudng thap hon o3 thi dong co
lai 1am viéc ¢ trang thai dong co. Lic nay do mémen Mp = 0 nén dong co tiép tuc giam toc
cho t&i diém lam viéc mdi tai F, vi tai F mOmen dong co sinh ra can bang vO1l mOmen can
Mc. Bong co chay 6n dinh tai F véi toc do oF < ma.
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Khi tang toc, dién bién cua qué trinh dwoc giai thich twong tw. Gia sir dong co dang lam
viée tai diém I c6 toc do @i nhé trén dic tinh co 5, tng véi dién ap Us trén phan ung. Tang
dién 4p tir Us 1&n Ua, dong co chuyén diém lam viéc tir I trén dic tinh 5 sang diém G trén dic
tinh 4. Do mémen Mg 16n hon mémen can Mc nén dong co ting tdc theo dudng 4 (doan
GH). Dong thoi véi qua trinh tdng toc, momen dong co bi gidm va qua trinh tang téc cham
dan. Té1 diém H thi momen dong co can bang vd1 momen tdi My = Mc va dong co s€ lam
viéc On dinh tai diem H véi toc d0 oH > o..

Piéu chinh tdc d6 dong co dién mot chiéu kich tir doc 1ap bang bién phép thay ddi dién
ap phan ung co cac dac diém sau:

- Bién 4p phan tng cang giam, téc d6 dong co cang nho.

- Diéu chinh tron trong toan bo dai diéu chinh.

- Po cung dic tinh co gitt khong doi trong toan bo dai diéu chinh.

- Do sut toe tuyét dbi trén toan dai diéu chinh ung voi mot mémen la nhu nhau. Do sut
toc tuong doi s€ 1on nhat tai ddc tinh co thap nhat cua dai diéu chinh. Do vay, sai s6 toc do
tuong doi (sai sO tinh) ctua dédc tinh co thap nhat khong vugt qua sai s6 cho phép cho toan dai
di€u chinh.

- Dai diéu chinh ctia phuong phép nay c6 thé: D ~ 10:1.

- Chi ¢6 thé diéu chinh toc d6 vé phia giam (vi chi c6 thé thay d6i véi Uu< Udm).

- Phuong phéap diéu chinh nay cin mot bd ngudn dé c6 thé thay ddi tron dién ap ra.

2.2. Piéu chinh tdc @9 bing cach thay doi tir thong

Mudn thay doi tir théng dong co, ta tién hanh
thay (101 dong dién kich tur cua dong co qua mot dién
trd mic ndi tiép ¢ mach kich tir. Rd rang phuong
phép nay chi cho phép tang di¢n tré vao mach kich
tir, nghia la chi co thé giam dong dién kich tir (Tie <
lktam) do d6 chi c6 thé thay ddi vé phia giam tur thong.
Khi giam tr thong, dic tinh doc hon va co téc do

khong tai 16n hon. Ho déc tinh gidm tr thong nhu
hinh 4.4.

©4

0302
(Do 1
Qi |
| I -
0 - M

Hinh 4.4: Piéu chinh téc d§ dong co dién mdt chiéu kich tir doc 1ap
bang phwong phap thay doi tir thong kich tir.

Phuong phép diéu chinh tbc d6 bang thay doi tir théng co cac dic diém sau:
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- TUr thong cang giam thi tdc d6 khong tai 1y tudéng cua dic tinh co cang ting, toc do
dong co cang lon.

- B§ ctrng ddc tinh co giam khi giam tur thong.

- C6 thé diéu chinh tron trong dai diéu chinh: D ~ 3:1.

- Chi ¢6 thé diéu chinh thay doi téc d6 vé phia ting.

- Do d6 déc dic tinh co tang lén khi giam tir thong nén cac dac tinh s& cit nhau va do do,
v0i tai khong 1on (M) thi toc d6 tang khi tir thong giam. Con ¢ vung tai 1on (Mz) toc do co
thé tdng hodc giam tuy theo tai. Thuc t€, phuong phap nay chi st dung ¢ vung tai khong qua
16n so véi1 dinh muec.

- Phuong phép ndy rat kinh t€ vi viéc diéu chinh téc do thyc hién & mach kich tir véi
dong kich tur 1a (1+10)% dong dinh murc cua phan Uing, ton hao di€u chinh thap.

2.3. Piéu chinh tdc d§ bang cach thay d6i dién tré & mach phan ing

Hinh 4.5: Di¢u chinh toc dj dong co dién mdt chiéu kich tir djc 1ap
bang phwong phap thay déi dién tré phan ting

So do nguyén ly n01 day nhu hinh 4.5. Khi ting dién tré phan tmg, dic tinh co doc hon
nhung van gilt nguyén tdc do khong tai 1y twong. Ho dic tinh co khi thay doi dién tré mach
phan tng nhu hinh 4.5.

Pic diém cua phuong phap diéu chinh téc d6 bang cach thay do6i dién tré & mach phan
ung:

- Pién tr& mach phan tng cang ting, do ddc dic tinh co cang 16n, dic tinh co cang mém
va do 6n dinh tdc do cang kém, sai s6 tdc do cang lon.

- Phuong phép chi cho phép diéu chinh thay d6i toc d6 vé phia giam (do chi co thé ting
thém dién tro).

- Vi diéu chinh toc d6 nhd thém dién tré vao mach phan tng cho nén t6n hao cong suat
dudi dang nhiét trén dién trd cang 16n.

- Dai diéu chinh phuy thudc vao tri s6 momen tai. Tai cang nho (M1) thi dai diéu chinh
cang nho. Noi chung, phuong phap nay cho dai diéu chinh: D = 5:1

= B, [ D
- V& nguyén tic, phuong phap nay cho diéu chinh tron nho thay d6i dién tro nhung vi
dong rotor 16n nén viée chuyén d6i dién tro s& khé khan. Thuc té thudng sir dung chuyén doi
theo ting cap dién tro.
2.4. Hé truyén dong may phat - dong co (F - )
24.1. H¢ F - D don gian
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Hé thdng may phat - dong co

(F-D) 1a hé truyén dong dién ma 7 7
BBD dién la may phat dién mot
chiéu kich tir doc 1ap. May phat nay
thuong do dong co so cap khong >}'-‘ -
A A A s LA A [ K — PK | F P
dong bo 3 pha quay va coi toc do Q \\>/ \ N
quay cua may phat 1a khong doi. | e ‘
Trong so do: A _
CKF CKd
L 2 Y Y Y™

- b: La dong co dién mot ' i
chiéu kéo co cau san Xudt, can [
phai diéu chinh téc do.

- F: La may phat di¢n mot ,P ]
chiéu, dong vai tro 1a BBD, cip \_'\[ T 1
dién cho dong co b.

- Bt Bong co KDB 3 pha
kéo may phat F, co thé thay thé
bang mot ngudén ning luong
khéac

- K: May phat tu kich, dé céip nguff)n dién cho cac cudn kich tir CKF va CKD. bién
ap ra ctia bo bién doi cip cho dong co B:

U.=U,=E.-IR, =k¢w,, —I.R,.

Khi ta thay doi gia tri ciia bién tro Rer thi s& 1am cho dong dién qua cudn kich tir CKF
thay d6i, do d6 tir thong kich tir ¢r clia may phat thay ddi (giam), dan dén dién ap Ur thay
doi, do do toe do dong co D thay ddi: ® < wep. Nhur vay, bﬁng cich diéu chinh bién trd Rkr, ta
diéu chinh dién ap phan ing dong co D trong khi gitr tir thong khong ddi: ¢p = dam.

Khi thay doi gi tri cta bién trd Rxp ta c6 thé thay doi tir thong kich tir dong co B. Khi
dp giam thi tdc d6 dong co D ting: ® < wev. Trong khi diéu chinh tir théng dp, ta giit dién ap
phan tmg dong co khong d6i: Uwp = Udnm.

Hinh 4.6: H¢ truyén dong F-D don gian

Dio chiéu: Cip tiép diem T dong hogc N dong, dong dién kich tir my phat Iexr dao
chiéu, do do dao chiéu tir thong ¢r, do d6 Ur ddo dau, dan dén ® dao chi€u. Khi thuc hién
ham thi dong co D s€ qua 2 giai doan ham tai sinh:

+ Tang ¢p vé dinh muc.

+ Giam dién 4p phan tmg dong co vé 0.

Nhén xét vé hé F-P:

- Uu diém:

+ Diéu chinh téc do don gian, it tén nang lugng vi chi thuc hién trong mach kich tur.

+ D& dang dao chiéu quay bang cach dao chiéu tir thong mdy phat hodc dao chiéu tir
thong d(f)pg co. Tuy nhién trong thuc té thuong dung cach dao chicu tir thong may phat vi
khong thé dé ¢p = 0 (0 — ).

- Nhuoc diém:

+ Nhuoc diém quan trong\nhét cua h¢ F-D la dung nhiéu may dién quay, trong do it nhat
1a 2 may dién mot chiCu, gdy 6n lon, cong suat lap dat may it nhat gap 3 lan cong suat dong
co chap hanh, dan dén gia thanh tang, hi€u suat thap.

+ Ngoai ra, do cac may phat mot chiéu co tir du, dic tinh tir héa co tré nén kho diéu
chinh sau toc do.
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Pham vi diéu chinh téc d6: D = Du.Dy = 10.(2+3)/1 = (20 + 30)/1

Pham vi diéu chinh tdc d6 bi chin dudi boi dién ap du Ua. Bi chin trén boi gi6i han co
hoc.

Khi dong kich tir Iekr = 0 thi U = Uau# 0, do do ton tai gia trj toc d0 o # 0. Vi vay dé
gidm nhanh toc do dong co vé 0 ta phai thuc hién ham dong nang.
2.4.2. F - B ¢é phdn héi Gm dp, dwong dong.

‘ So (;16 chi quan tam dén Vjéc cfip dién ch(l cuon CKF. Cuon CKF duoc cép dién b’('ri mot

tan khuéch dai Kb. KP ¢6 thé 1a dung ban dan (Thyristor), dung may dién hoac khuéch dai
tir.

CKLH' w7

Hinh 4.7: H¢ truyén dong F-P c6 phan hoi 4m ap, dwong dong.

Gia st KD 1a mot may dién khuéch dai tir truong ngang, gébm 4 cudn kich tir: CCD,
CFA, CFD, COD. Trong do vai trd ctia cac cudn nhu sau:

+ CCD: Goti la cudn chu dao hay cuén diéu khién, duoc cép dién tur nguén mot chiéu 6n
dinh. Dién 4p dat vao cudn nay thay doi duoc nhd bién trd Rep. Dién ap nay tao ra stc tir
dong Fcp dinh gia tri stc dién dong mdy phat, cling 1a dién ap dat 1én dong co, do d6 quyét
dinh tdc d6 dat dong co.

+ CFA: La cudn phan hdi 4m ap. Cudn CFA ndi song song véi dién trd R, (1a mot phan
cua dién tré Ri1). Khi h¢ F-D lam viéc thi trén Ry c6 dién 4p ti 1€ véi Ur, do d6 dong dién trén
cudn CFA ciing ti 1& v6i dién 4p may phat: Icea ~ Ur, do d6 Fa ~ Ur. Chiéu ctia Fa nguoc véi
chiéu ctia Fep, vi vay cudn CFA goi 1a cudn phan hdi am ap.

+ CFD: La cudn phan hdi duong dong. Cudén CFD nbi song song véi 2 cudn phu cia
may phat va dong co: CPF & CPD. Khi h¢ F-D lam viéc thi tong sut p trén CPF & CPD la:
AU = Ret.I. Trong d6: Ref = Repr + Repp 14 tong tré cua 2 cudn phuy, I 12 dong dién di qua
dong co. Do do6 strc tir dong cuia cudn CFD ti 1¢ voi dong dién qua dong co: Fcrp ~ AU hay
Ferp ~ |, Ferp cung chiéu vai Fep. Vi vdy cudn CFD duoc goi 1a cudn phan hoi duong d(‘)ng

+ COD: La cudn on dinh hay cudn phan hdi mém. Cugn COD lay dong trén thir cap may
bién ap BA, so cap cua BA ndi song song v6i may phat. Khi h¢ thong & ché do tinh thi trong
cudn so cap khong c6 phan tng. Khi hé thong ¢ ché d6 dong, dong dién bién thién, trong
may bién ap BA co tin hi¢u, cuon COD xuét hién dong dién, sinh ra strc tir dong Fop. Chiéu
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cua Fop c6 xu huﬁng ‘chéng lai su bién thién do, lam cho hé nhanh chéng 6n dinh. Phan hoi
nay goi la phan hoi mém.
Strc tir dong tong kich tir ciia bo khuéch dai KD 1a:
Fz=Fcp - Fcra + Ferp  Fop
O ché d9 tinh thi Fop = 0.
Gia str dong co dang 1am viéc 6n dinh 0 mot téc do nao do, vi mot nguyén nhan khach
quan nao d6 1am cho dong co ning tai, tdc do cua dong co giam xudng, dong dién qua dong

co tang lén [ = MFR;MD , vi thé Fcrp tang, Fcra giam, din dén suc tir dong téng Fs ting, do
>
do6 Ur tang lam tdc do dong co lai tang 1én bu lai phﬁn sut giam tdc do.
Phuong trinh ddc tinh co -dién:
® = K1.Ucp - Ki.[Ru - f(Ref, Rup,Ruf,@)] = wo -A®
Mudn cho hé 6n dinh thi ta phai c6 Ao — 0. Do do can chinh dinh gia tri a sao cho f(Ref,
Rup, Ruf, @) — Ru. Trong do:

2.4.3. H¢ F -P c6 phéin hoi ém toc dé

Dong co b duoc
cip dién tir may dién
khuéch dai tir truong
ngang MDKD.

May phat téc FT
duge ndi truc vai dong
co . DPién ap ra: Urr =
K.o, dién 4p nay tao ra

strc tir dong: Frr = c.o. |—’*. N ———
, ‘g A 2 H Fop

Strc tor dong tong: CFT

Fr=Fcp - c.o + Fop Ve
, FT
May phat toc dugc p—
st dung rong rai vi nod n . X . o
khong lién quan v& mat F., Ue Hinh 4.8: H¢ tru?fen gqn% F-D ¢6 phan hoi
‘A r A am toc do
dién v&i mach dong luc )/ :

va c6 nhiéu kiéu tin
hiéu ra.
2.5. H¢ truyén dong chinh luu - dong co

Cac bo bién d6i dong dién xoay chiéu thanh mot chiéu thyuc chat 13 cac bo chinh luu (hay
cac bo nin dién) dung dé bién d6i dong dién xoay chiéu thanh dong dién mot chiéu.

C6 rat nhiéu so d6 chinh luu khac nhau duoc phan loai nhu sau:

- Theo s6 pha c6: Chinh luu 1 pha, chinh luu 3 pha...

- Theo so @6 ndi cé: Chinh luu nira chu ky, chinh lyu 2 ntra chu ky, chinh Iuyu hinh cau,
chinh luu hinh tia...

- Theo sy diéu khién c6: Chinh Iwu khong diu khién, chinh lwu ¢6 diéu khién, chinh luu
ban diéu khién.
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2.5.1. Cdc so do chinh lwu Thyristor

a) So d6 chinh luu Thyristor hinh ciu mot
pha

M K e |
T, /N\T, 7\ T,
» a R . \ \
b U:  b) So do chinh luu Thyristor hinh cau 3
~7 pha
PRSI | L
75T, 75T, %S’T..
_ Y
A Uy, T
A e A
B U, T
H Y\ _gle YN >r .
C U T ‘
Y\ lg >r;l ¢) So d chinh luu Thyristor hinh tia 3 pha
I
L
LY f R 1
>

Trong cac so dd chinh luu trén, gia tri dién &p trung binh mot chiéu ra tai phu thudc vao
goc dieu khién kich m¢ cua Thyistor: Ug= Ugo.C0SQ.

Do d6, khi thay ddi goc diéu khién o thi ta s& thay doi duoc gia tri dién 4p trung binh ra
tai. Néu tang gia tri goc dicu khién o thi dién ap trung binh s€ giam, ngugc lai, giam a thi
dién ap trung binh s& tang. Gia tri 16n nhat cta dién ap trung binh ra tai 1a Uqo, tng vi goc a

=0.

Dong dién trung binh qua tai:

;U
Zd

_Ud_E
Y4

d

I

voi Z,=+X:+R’

Truong hop trong mach tai ¢6 thém suét dién dong phan khang:
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2.5.2. H¢ truyén dpng chinh lwu — déng co (T - D)

Trong hé thong truyén dong chinh luu diéu khién - dong co mot chiéu (hay hé Thyristor -
Pong co mot chiéu), bo bién doi dién 1a cac mach chinh luu didu khién ¢ dién ap ra tai Uqg
phu thudc vao gia tri cia goc diéu khién. Chinh luu c6 thé dung 1am ngudn diéu chinh dién
ap phan tng hodc dong dién kich thich dong co, tuy theo yéu cau cu thé cua truyén dong ma

c6 thé dung cac so dd chinh luu thich hop.
a. Hé thong T-P khong ddo chiéu

Céc so dd thuong gap:

BAIEé——-

CL1 CL2

S L || ¥

CK CKP

BAZ
BAIE%———

E }BAJ

CLi CL?
VARV
CK

CKD

K2

DRI JSZ

BA2
CLI CL2
CK CKD

. CK
75T,

PK
Y

|

|

P ——FF——1tF A

X1 75T, 2N, |

a ) o

’ |
~ K b |
|

PR '
/'____7__'_7_J

T, T, I,

CK

K2

Hinh 4.10: Cac so' @6 thuong gip hé truyén dong T-D khong dio chiéu
Vai tro ctia may bién ap trong cac so dd chinh luu:

- Bién d6i dién ap phu hop.
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- Cach ly véi lu6i dién xoay chiéu va cai thién dang séng.

- Tao ra diém trung tinh can thiét (d6i voi cac so d6 hinh tia).

Viéc str dung may bién ap trong mach tiy thudc vao so do chinh luu.

Vai tro cua cudn khang CK: Dién ap sau khi chinh luu la mot ham tp?m hoan khong sin.
Khai trién Fourier ta s€ duoc mot hém trong do co tép t,ai cac thénh phan S(’)n‘g hai bac cao.
Cuon khang CK dung loc céc thanh phan bac cao dé d€ 1ay thanh phan mdt chiéu Ao.

f(t) = Ao+ ZAisiniwt + ZBicosijwt

_ Trong thuc ‘gé khong thé loc hét hoan toan cac thanh phan song hai bac cao, do d6 con
ton tai thanh phan dong dién xoay chi€u chay qua dong co lam dong co ndng hon so véi
truong hop lam viéc trong hé F-D.

b. Hé thong T-P ¢6 ddo chiéu

Lt

i

M

W

oy

cBC CK CE 3 —[>L— L
CE = . CE =
ﬁ— CE CE CF
' f<] J<] - <
| [
| 9 | <] |
DK2 _":[__..______I j o

. CK
1 O CKP
P CKP - YL
D[ N Usk D‘I
U i x ,
_b I

| _j<]—_

Hinh 4.11: Céc so d6 hé truyén dong T-D c6 dio chiéu thudng gip
C6 thé dao chiéu dong co bang hai cach: Pao chiéu dién ap phan ung hodc dao chiéu tir

thong kich tur.

_ Trong cac so d6 dao chiéu trén, cudn khang can bang CB dung dé chian dong dién can
bang chay qua hai bg chinh luu khi ddo chiéu.
3. Diéu chinh téc d$ dong co dién xoay chiéu 3 pha KPB

~ Dong co dién xoay chié1~1 dugc dung rat phé bién trong mdt dai cong sué‘t rong vi co két
cau don gian, dé¢ ché tao, dé¢ van hanh, nguon di¢n san (ludi di€n xoay chiéu). Tuy nhién,
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trong cac hé can diéu chinh téc d6, dic biét véi dai diéu chinh rong thi dong co xoay chiéu
duoc su dung it hon dong co mot chiéu vi con gap nhiéu khé khan. Gan day, nho sy phat
trién cia ky thuat dién tu, ban dan, viéc diéu chinh tdc d6 dong co xoay chiéu khong dong bod
d3 c6 nhiéu kha ning tét hon.

3.1. Piéu chinh tdc @) bang cach thay ddi dién tré phu trong mach Rotor.

Phuong phap nay chi
dugc su dung voi dong co
rotor ddy quin va dugc ng
dung rat rong rii do tinh don
gian ctia phuong phéap. So dd
nguyén ly va cac diac tinh co
khi thay doi dién tré' phan tng
nhu hinh 4.12. '

Nhan x&t:

- Phuong phap nay chi
cho phép diéu chinh toc d6 vé
phia giam.

(O3}

J 0 s
,/ N .

|
l

o - M.
WR- 3

Hinh 4.12: Phuong phap diéu chinh téc d9 dong co KPB 3
pha bang cach thay doi di€én tré phu trong mach rotor

- Téc d6 cang giam, dic
tinh co cang mém, toc d6 dong
co cang kém 6n dinh trude su
lén xubng ctia momen tai.

- Dai diéu chinh phu thudc tri s6 momen tai. MOmen tai cang nhd, dai diéu chinh cang
hep.

- Khi diéu chinh sau (téc d6 nho) thi do truot dong co ting va ton hao ning luong khi
diéu chinh cang 16n.

- Phuong phép nay c6 thé diéu chinh tron nho bién tré nhung do dong phan tng 16n nén
thudng duge diéu chinh theo cép.

3.2. Piéu chinh toc d bing cach thay doi dién ap dit vao mach Stator.

Thuc hién phuong phap nay véi diéu kién giit khong ddi tan s6. Dién ap cap cho dong co
liy tir mot bo bién dbi dién ap xoay chiéu. BBD dién ap co thé 1a mot may bién ap tu ngau
hodc mot BBD dién 4p ban dan nhu duoc trinh bay ¢ muc trudc. Hinh 4.13 trinh bay so dd
nbi day va cac dic tinh co khi thay doi dién ap phan cam.

- oA
[ [T UKUL,
O S

BDDA

Hinh 4.13: Phuong phap diéu chinh téc d9 déng co KDB 3 pha
bang cach thay doi dién dién ap dat vao mach stator
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Nhdn xét:

- Thay ddi dién ap chi thuc hién duogc vé phia giam dudi gia tri dinh mirc nén kéo theo
momen té1 han gidm nhanh theo binh phuong cua dién ap.

- PBac tinh co ty nhién cia dong co khong déng bo thudng cd do truot téi han nho nén
phuong phap diéu chinh téc do bang cach giam dién ap thuong dugc thuc hién ciing voi viée
tdng di¢én tré phu ¢ mach rotor dé tang do truot té1 han do do tang dugc dai diéu chinh 16n
hon.

- Khi dién 4p dat vao dong co giam, moémen tdi han cua cac dic tinh co giam, trong khi
tbc d6 khong tai 1y tuong (hay téc do dong bo) gilt nguyén nén khi giam toc do thi do cung
dic tinh co giam, do on dinh toc d6 kém di.

3.3. Pi¢u chinh tdc d9 bang cach thay déi tan sb ciia ngudn xoay chiéu.
Thay d6i tn s6 ngudn cap cho dong co 1a thay doi
o
toc do khong tai ly tuong nén thay d6i dugc dic tinh M.(@)
co. Tan sb cang cao, toc do dong co cang 16m. ! -

Khi diéu chinh tan sé ngudn cap cho dong co thi
céc thong so lién quan dén tan s6 nhu cam khang thay
d6i, do d6 dong dién, tir thong... ciia dong co déu bi @os
thay d6i theo va cudi cing cac dai lugng nhu do truot {333
toi han, momen t6i han cting bi thay d6i. Chinh vi vay, m.;
diéu chinh toc do dong co KbB bang phuong phap o
thay doi tan sd thuong kéo theo diéu chinh dién ap, o
dong di¢n hodc tir thong ctia mach stator.

> 15

=

Pic tinh co khi thay d6i tn s ngudn duoc biéu
dién trén hinh 4.14. Khi giam tan s6 xudng dudi tan s6 ;
dinh muc, cam khang cua dong co ciing giam va dong 0 M, M
dién dong co tang 1én. Tan s6 giam, dong dién cang Hinh 4.14: Anh huéng ciia f;
16n, momen t&i han cang 16n. Bé tranh cho dong co bi
qua dong, phai dong thoi tién hanh giam dién ap sao cho U/ f ~ const. D¢ 1a luat diéu chinh

tan s6 - dién 4p. Cac dic tinh co tudn theo ludt ndy duoc bicu thi trén hinh 4.14 (phan f <
fam). Khi f > fay, ta khong thé tang dién ap U > Uam Nén cac dac tinh co khong gitr duoc gia tri
momen t41 han.

Nguoi ta cling thu:(‘mg dl‘mg ca luat diéu chinh tan s6 - dong dién.

Khi dién ap ngudn cung cap cho dong co co tan s6 (f1) thay dbi thi tbe do tir trudng wo va
tbc d6 ciia dong co o s& thay doi theo.

Vi wo=2mn.f1/p, va X = o.L, nén wo= f1, ® = fiva X = f1.

Qua db thi ta thay: Khi tan s6 tang (fi3> fi.am), thi M sé giam, (v6i dién dp ngudn Us =
const) thi:

Khi tan sé ngudn giam (f11 < figm, ...) cang nhleu neu giir dién ap ui khong doi, thi dong
dién dong co s& ting rat 16n. Do vay, khi giam tan sb can giam dién ap theo quy luat nhat
dinh sao cho dong co sinh ra mémen nhu trong ché d dinh mirc.

3.4. Piéu chinh tdc @) bing cach thay doi sé ddi cuc ciia dong co.

Pay 1a cach diéu chinh téc d6 co cap. Pic tinh co thay ddi vi tbe d6 dong bo thay doi

theo s d6i cuc:
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_2rf
0
P
Dong co thay ddi duoc s d6i cuc 1a dong co dugc ché tao dic biét dé cudn day stator co
thé thay d6i dugc cach ndi twong tng voi cac sd d6i cuc khac nhau. Cac dau day dé d6i nbi
duoc dua ra cac hop ddu diy & vo dong co. SO d6i cuc cta cudn day rotor ciing phai thay d6i
nhu cuén day stator. Diéu nay khé thuc hién dugc dbi voi dong co rotor day quan, con dbi
v6i rotor 16ng soc thi né lai co kha nang tu thay d6i s6 doi cuc Gng voi stator. Do vay,
phuong phap nay dugce str dung chu yéu cho dong co rotor long soc. Cac dong co ché tao sin

cac cudn day stator co thé doi ndi dé thay d6i s6 d6i cuc déu c6 rotor 10ng séc. Ty 18 chuyén
doi sb d6i cuc ¢ thé 1a 2:1, 3:1, 4:1 hay téi1 8:1.
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BAI: 5. ON DPINH TOC PQ LAM VIEC CUA HE TRUYEN PONG PIEN

Thoi gian : 10 gio
Muc tiéu:

- Trinh bay dwoc cac yéu cau vé on dinh téc dé lam viéc cia hé truyén dong dién.

- Phan tich duoc cdc bién phap chu yéu dung dé on dinh toc do lam viéc cia hé truyén dong
dién.

- Chon duwoc phuong an on dinh téc do cho mot hé truyén dong dién thuc té.

1. Khai niém vé 6n dinh toc d; d9 chinh xac duy tri toc do

Trong qua trinh 1am viéc cta cac hé thong truyén dong dién nhiéu hé thong doi hoi phai
on dinh téc do dé nang cao chét luong san phém va nang suét cua thiét bi. Mat khac 6n dinh
toc do cua truyén dong dién con co kha nang mo rong dai diéu chinh téc do va ting kha nang
qua tai cho dong co dién.

Pé danh gia kha ning duy tri diém 1am viéc khi co nhiing tic dong ngau nhién vao hé
nguoi ta dua ra thong s do chinh xac duy tri tdc do hay do on dinh téc d6. N6 duoc danh gia
nhu sau:

Ny — N
n

An% = .100%

0

Trong do:

An% 1a d6 sut toc d6 twrong ddi %, An% cang nho thi do 6n dinh tdc d6 cang cao.
No la toc do khong tai 1y tudng.
Nus 1 tbe @6 dinh murc.

2. He¢ truyén dong co vong kin.

2.1. Nguyén ly chung.

Trong qua trinh 1am viéc cta cac hé théng truyén dong dién nhiéu hé thdng doi hoi phai
on dinh toc do dé nang cao chat lugng sdn pham va nang suat cia thiét bi. Mat khac 6n dinh
toc dd cua truyén dong dién con c6 kha nang mo rdng dai di€u chinh toc do va tang kha nang
qué tai cho dong co dién.

Nhin chung cac phuong phap diéu chinh téc d6 dong co dién da s6 1a lam cho do cimg
cua dac tinh co cua hé giam di do d6 can thiét phai 6n dinh téc d§ dong co di¢n nham nang
cao do cung cua déc tinh co. Vi sai so0 tinh cua toc d¢ phu thudc vao do cing cua dac tinh co
do do dé lam gidm sai s6 chung ta can phai 6n dinh toc do truyén dong dién mudn vay céc
thong s6 di€u chinh phai ty dong thay doi theo gia tri phu tai sao cho phu hgp véi sut toc do
tai gay ra. D€ thuc hién cac qua trinh tu dong thay doi cac thong so di€u chinh toéc do theo tai
thi chiing ta phai thiét 1ap cac hé thong diéu khién vong kin tirc 1a cac h¢ thong c6 phai hoi.

Céu triic chung cua hé thong diéu chinh téc do vong kin duoc mo ta trén hinh 5.1a.

Ua Uax Xdo ®
—— DC P> b

A

PH

A

Hinh 5.1 Céu triic chung ciia hé thong diéu chinh téc d§ vong kin.
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Trong do:
+ Uq 14 gid tri thong s6 dat dau vao co thé 1a dién ap hay toc do. ..
+ PH bd phan hdi dé 1ay tin hiéu phan hoi c6 thé 1a dong dién, dién ap, téc do. ..
+ U 12 gié tri sai 1éch giita tin hiéu dat va tin hiéu phan hoi.
~ +DClabg dieu chinh tuy thudc vao timg hé thong b diu chinh ¢6 thé 1a cac bd bién
doi dién ap, bién tan, h¢ may phat dong co... co6 chlic ndng bién doi cac thong so6 diéu chinh.
+ Xqc 12 thong sb diéu chinh c6 chirc ning 1am bién doi d6 climg cua dic tinh co.
+ b 1a dong co dién.
Trong cac hé thong djéu chinh tc d6 dung cac bd bién d6i, thong thuong do cing cua
dac tinh co khong thay doi trong pham vi diéu chinh. Khi img v6i duong dac tinh co thap
nhat ta c6 toc d§ nho nhat: ® = wmin va sai so di€u chinh thuong 1a 16n hon gia tri cho phép:

M
S=—0I" >3 o

IB a)min ®

Pé dam bao sai s6 diéu chinh trong pham vi cho
phép chung ta can phai st dung cac bién phap 6n dinh
tbc do cua truyén dong dién bang cach diéu chinh Ep
sao cho khi tai tang thi gié tri Ep cling tdng theo. Thuc
chat khi tai ting dong co khong con 1am viéc & dic tinh  @omn
co vOi wo ban dau nita ma n6 chuyén sang lam viéc & ™
dic tinh co véi wo khac cao hon, nhd d6 ma tée do cua
dong co dién tang 1én tdi womin Va S = Sep. Pac tinh co
ctia hé thdng dugc mo ta trén hinh 5.1b véi dudng nét
dam 1a dudng dic tinh co mong mudn.

Omin*

Phuong trinh dic tinh co cua duong dic tinh co mong mudn c¢6 dang nhu sau:
M
omin ﬂm
Trong dé Bm: 1a d§ cling cua duong dac tinh co mong mudn né duge xac dinh dua vao
sai sO cho phép cua dac tinh co:
. _D@-S,)
" S

cp

(5.1)

=

+1 (5.2)

Céc gia tri can thiét ciia Ep khi thay doi tai duoc xéac dinh thong qua giao diém cua cac
duong déc tinh co cua hé hd vdi duong dac tinh co mong muon.
’ Uu diém cta hé théng diéu tdc mach kin so voi hé diéu khién mach hé c6 thé dugc tom
tat nhu sau:
- B§ cting cua dac tinh co cia h¢ mach kin cing hon nhiéu so v6i hé mach ho.
- Sai s6 tinh cua téc do ciia hé mach kin nho hon nhiéu so véi sai sé tinh cua toe do trong
hé mach ho.
- Pham vi diéu chinh toc d6 cua hé mach kin rong hon nhiéu so véi pham vi diéu chinh
toc do trong hé mach ho.
2.2. On dinh toc d9 dong co dién mot
2.2.1. On dinh toc d¢ dng co dién mét chiéu diing phan héi dwong dong ti.
a. Qui ludt thay doi Ey theo dong tdi.
So d6 nguyén 1y hé théng duoc mo ta trén hinh 5.2a.
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— BD Bo=0

Ug

a b

Hinh 5.2 So' d6 diéu khién dong co dién méot chiéu diung phan hdi dwong dong tai.
Ta c6 phuong trinh dic tinh co ciia hé thong diéu khién ding bd bién d6i BD c¢6 dang
Sau:

E, M

Koy B 3)

Tai cac giao diém cua duong dic tinh co nay voi duong dic tinh co mong mudn (hinh
5.1b) ta luén c6:

B _M_,-M (5.4)
K¢dm ﬂ ﬁm
1 1
E, =Kg, {a)o +(———ﬂ M =E,, +K,I (5.5)
I
1 1 Y 7 o ). Y VR
K, = [E _,B_} K@y, goila h¢ sé phan hoi dong:

b. Pdc tinh co cua hé.
- Trén hinh 5.2 ta co:
E, =K, (U, +R,I) (5.6)
- Tur @6 rat ra phuong trinh dac tinh co cua hé nhu sau:
E, R+Ry, _K,U,+R) R+R,

o= (5.7)
K¢dm K¢dm K¢dm K¢dm

- KUs R+I-K)R, (5.8)
K¢dm K¢dm

Nhin vao phuong trinh (5.18) ta thay:

- Néu tachon: R + Ry = KRy thi o= KU,

= w,, ddc tinh co sé& tuyét d6i cung.
dm
- Néu ta chon: R + R; > K R, thi Pm < 0, dic tinh co s& nam phia dudi duong wo, do

cung cua dac tinh co 1a am giong nhu dang dac tinh co khi khong ¢6 phan hoi.

- Néu ta chon: R + Ry < K4R, thi Bm > 0, dic tinh co s& nam phia trén duong wo, va do
cung cua dac tinh co 1a duong.

Tuy theo ting truong hop ta c6 thé chon hé sé Kqg va dién tré Rqg dé tinh toan do cimg cua
dac tinh co hodc nguoc lai tir 4§ cung cua dac tinh co ta c6 thé tinh h¢ s6 Kq va dién tro Rg.
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2.2.2. On dinh toc dj dong co mot chiéu ditng phan héi Gm dién dp.
a. Qui ludt thay doi Ev theo dién dp phan ing.
_So dd nguyén 1y hé tﬁhén‘g dugc mo ta trén hinh 5.3a. O déy ta dung phan hdi 4m dién ap
phan tng dong co dién dé di¢u khién toc do dong co dién.
Ta c6 phuong trinh dic tinh tinh ctia bo bién d6i BD c6 dang sau:

Eb = U + Ruly (5.9)
Thay Ry =R - Ry ta co:
 B-U_ E-U (5.10)
R-R, 2,1 1
(K@) (=)
B P
Thay (5.10) vao (5.5) ta co:
E, =E,, + K, E, _1U 1 (5.11)
(Kéa) (=)
"B B,
Thay Kg vao 5.11 rat gon va dat:
1 1.1 1 . 1 b
b=(=—-—)(=- —), E. ,=E — K =— 5.12
(G555 Be=Borp K=y (5.12)
Ta co:
E,=E, —KU (5.13)

Ka goi 12 hé s6 phan hoi dién ap.

%

ly
Uq Uk l Rq
—

B —— BD

] o po= e
g \

Bdc

(ORI}

\

a b
Hinh 5.3 Quy luat thay déi Ep theo dién ap phan tng
b. Dac tinh co cua hé.
Bo qua dong dién trong nhanh ctia dién tré phan hdi trén hinh 5.3a ta co:
E, =K,U, -K,U) (5.14)
Kb(Ud + KaRblu)

B, = KUy —Ku (B -RL) = 25 P (5.15)
Tur d6 ta c6 phuong trinh déc tinh co cua hé nhu sau:
Kb Ka R
T v w b
o=—to Ry KB, 1K, (5.16)
K¢dm K¢dm (1+ KbKa)K¢dm (K¢dm)

Dang cta duong déc tinh co ctia dong co dién dugc mo ta trén hinh 5.3b.
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_ Khi thay Qéi hé s6 phan hoi thi ca do cimg cua dac tinh co 1an tbc d6 khong tai s& thay
d(}i. D0 cung t61 da cua dac tinh co bang vo1 d§ cliing cua dédc tinh co tw nhién khi h¢ s6 hoi
tiép Ka = .

2.2.3. On dinh toc d¢ dong co mét chiéu ding phin hoi ém toc d.
a. Qui ludt thay déi Ey theo téc dé quay.
So d6 nguyén 1y hé théng dugc mo ta trén hinh 5.4a. O day ta dung phan hdi am tdc do
dong co thong qua may phat toc dé diéu khién toc do dong co dién.
Tir phuong trinh dic tinh tinh cta bd bién dbi BD:
Eb- Eu=1u(Ro + Ry), Ro =R - Ry

Ta co:

|u — EbR_ Kf;ma) — Eb - K¢dmla) (517)

TR (K)
B
Thay (5.17) vao (5.5) ta co:
_ 2
Eb — Ebo + Kd Eb K¢dma) — Ebo (K¢d2m) /ﬂ _ Kd |§¢dma) (518)
(K¢dm)2£ (K¢dm) /ﬂ_Kd (K¢dm) /ﬁ_Kd
s
£, =E, 22— Po _yKg, 0=, —Ko (5.19)
B p
Kt 20i 13 hé s phan hdi tc do: K, = (% _DKd,
% lq O 4
Ud—p Udk BD 9 oo Kb.Kt: 0
U, / T Kt
7
/
/
| y
a b
Hinh 5.4 Quy luat thay ddi Ep theo tbc dd quay
b. Pac tinh co cua hé.

Taco: E, =K,(U, —K, ®) (5.20)

o E, R |u:Kb(Ud_Kt0))_ R u (5.21)

K¢dm K¢dm K¢dm K¢dm
o-—F&se R (5.22)
K¢dm + Kth K¢dm + Kth
Ky R (5.23)

o= -
Ko + KKy (K + KK ) Ky

Dang cua duong dic tinh co ctia dong co dién dugc mo ta trén hinh 5.4b.
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~ Khi thay (}’éi hé s6 phan hoi thi ca do cuang cua ddc tinh co 1an tég do khong tai s¢ thay
doi. Bo cung to1 da cua dic tinh co bang vo1 d cung tuyét doi khi hé s6 hoi tiep K. Kt =
2.3. On dinh tdc d9 dong co khong dong bé.
2.3.1. Nguyén Iy diéu dp én dinh téc dp ding phéin héi am toc dp.
So d6 nguyén 1y hé thong dugc mo ta trén hinh 5.5a. O day ta dung phan hodi 4m tdc do
dong co thong qua may phat toc dé diéu khién tdc d6 dong co dién khong dong bo.

Ciing gidng nhu trong dong co dién mot chiéu khi str dung phan hoi 4m toc do thi dic
tinh co ctia hé s& cimg 1én nhiéu va phu thudc vao hé sé phan hdi tbe d6 va co thé dat duoc
do cung tuyét d6i. Nhung trong dong co dién khong ddng bo thi cac dudng dic tinh co tinh
khi c6 phan hoi am tdc d6 s& bi gi6i han boi hai dudng dic tinh co ctua dong co dién khi dién
ap la dinh murc (ddc tinh ty nhi€n) va dac tinh khi dién ap la nho nhit. Khi tai thay doi toi gia
tri cuc han vé 2 phia thi h¢ théng mach vong kin s& khong diéu khién duoc va hé trd vé véi
dac tinh cua hé hé.

bac tinh co cua hé théng duoc mo ta trén hinh 5.5b.
UL

Ua U BBE)

Ue

Mth M
a, b,

Hinh 5.5 Nguyén 1y diéu ap 6n dinh téc d§ ding phan héi Am téc do
2.3.2. Nguyén Iy diéu dp - tin sé on dinh toc d¢ dung phin héi Gm toc dg va phin hoéi
duong dong dién.
T ULT T
w,s

U ® Ua

. Wo s=0
_H_ PTTN
Ue Ua
Ui
N /')
NI AN
Mth M
a, b,
Hinh 5.6
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So d6 nguyén ly hé théng dugc mo ta trén hinh 5.6a. O day ta dung phan hoéi 4m tdc do
thong qua may phat toc va phan hoi duong dong dién qua bién dong dé diéu khién dé diéu
khién bién tan theo qui ludt tin s truot dé diéu khién toc d6 dong co dién khong dong bo.

Khi str dung hé¢ thong diéu téc bién tan mach kin theo qui luat diéu khién tan sb truot co
cac dic diém la do tron lang diéu chinh khé cao, dai diéu chinh rong hon, dé 6n dinh sau qua
trinh thay ddi toc do, sai sb tinh cua hé thong rat nhé (nguyén 1y chi tiét cia cac hé thong
diéu khién dong co khong dong bo duoc nghién ctru k¥ trong phan ky thudt diéu khién déng
co dién). Pic tinh co cta hé thong duge mé ta trén hinh 5.6b.

3. Han ché dong dién trong truyén dong dién tw dong.

Van dé han ché dong dién chi dugc dat ra véi cac hé truyén dong dién kiéu vong kin vi
khi thiét ké, tinh toan cac hé nidy c6 dung cac mach phan hdi dé giam sai sb téc do, tic 1a
tang d¢ cung dac tinh co, déng thoi lam ting gid tri dong dién ngin mach va momen ngin
mach. Két qua 1a gay nguy hiém cho dong co khi bi qua tai 16m va gay hong hoc cac bo phan
truyen luc boi gia tdc quéa 16n khi khoi dong va ham. Pé giai quyét mau thudn giita yéu cau
vé 6n dinh toc d6 lam viée va yéu cau vé han ché dong dién, thuong ding phuong phap phan
vung tac dung. Trong vung bién thién cho phép ciia momen va dong dién phan ung, dic tinh
co can c6 do climg cao dé dam bao sai s6 tde do 1a nho. Khi dong dién va momen vuot qua
pham vi nay thi phai giam manh d6 ctmg déc tinh co dé han ché dong dién. Mat khac, trong
qua trinh khoi dong, ham, diéu chinh toc do dong co thuong c6 yéu cau gitr gia toc khong d01
dé hé dat dugc toi vu vé thoi gian qua trinh qua do. bé dat dugc diéu nay trong cac hé truyen
dong c6 momen tai khong dbi thi ddc tinh co phai ¢6 doan d6 climg bing khong.

4. Cau héi on tap

- Nguyén ly va dac tinh co ctia hé 6n dinh téc do dong co dién mot chiéu dung phan hoi
duong dong tai.

- Nguyén ly va dac tinh co ctia hé 6n dinh téc do dong co dién mot chiéu dung phan hoi
am dién ap phan tng.

- Nguyén ly va dac tinh co ctia hé 6n dinh téc do dong co dién mot chiéu dung phan hoi
am toc do.

- Nguyén ly diéu ap on dinh toc do dung phan hoi am toc d6 dong co khong dong bo.

- Nguyén 1y diéu 4p-tan s 6n dinh téc d6 dung phan hoi 4m téc do va phan hoi duong
dong dién dong co dién khong dong bo.
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BAl: 6. PAC TiNH PONG CUA HE TRUYEN PONG PIEN

Muc tiéu:

- Trinh bay dwoc cac qua trinh qua do co hoc, qud do dién - co trong hé truyén dong dién
vong ho.

- Giai thich duwoc cac quan hé thoi gian cua cdc dai lvong dién - co trong hé truyén dong
dién.

- chp dat va van hanh dwoc cac mach khoi dong, cac mach ham hé truyén dong dién.

1. Pic tinh dong cua truyén dong dién.
Céac bai trudc da chu trong phan
tich trang thai lam viéc x4c 1ap cia h¢ @ A
truyén dong dién. P6 1a trang thai 1am
viéc cua hé khi momen dong co can
bang v6i momen can: M = M. Khi d6
cac thong s6 tdc do, momen, dong dién,
ciia dong co c6 gia tri khong doi. Cac
dac tinh co va co dién da xét & cac bai |
trén déu tuong tmg voi trang thai nay.

Q

max

Dy

T T TS

Tuy nhién, cac hé truyén dong dién 0
déu c6 kha ning roi vao trang thai mat T
can bang co hoc, khi M # M¢. Tham chi
c6 nhitng may san xuat ma hé truyén
dong dién cua chung chil yéu 1am viéc ¢ trang thai mét can bang nhu truyén dong cua may
bao giwong, may xuc... Hodc ¢ nhimg loai may chi lam viéc ¢ trang thai mat cn bang co
hoc nhu truyén dong ciia ba mdy, may nén pittong... Ngudi ta goi trang thai nay 13 trang
thai qua do.

=]
(=1}

Hinh 6.1 Ddc tinh dong

Pic tinh co trong trang thai nay goi 1a ddc tinh dong cua truyén dong dién.

- Bo qué diéu chinh Smax (Smax < 40% hoic c6 thé nho hon).

- Thoi gian qua d6 Tad (Tqd cang nho cang tot).

- S6 1an dao dong n (n =2 + 3 1a tbt).

2. Qua @9 co hoc; qua dd dién - co trong hé truyén dong dién.

Qua trinh qué d¢ truyén dong dién (QTQD TPD) 1a qua trinh lam viéc cla hé thong
TDD khi chuyén tfrr trang thai xac 1ap nay sang trang thai xac 1ap khéc, khi do cac dai lugng
dac trung cho hé thong TPD (I, M, o, ...) déu thay doi theo thoi gian.

Dua vao cac déc tinh I(t), M(t), o(t), n(t)... ta s€ xac dinh duoc thoi gian va tinh chét dién
bién cua QTQD tuong ung vai ché d6 cong nghé ciia may; tir d6 danh gia dugc moémen cho
phép, gia toc dong dién trong QTQD, cing nhu biét dugc muc do qua tai ciia dong co, va tir
d6 ma chon cong suat dong co va cac khi cu, thiét bi diéu khién cho phu hop.

Nguyén nhan c6 QTQD c6 thé la:

- Nguyén nhéan khach quan: do tac dong vngﬁu nhién (nhiéu loan) VD: mua, bdo, sét danh,
nhi¢t do thay doi, dién ap, tan so ludi thay doi, phu tai thay doi bat thuong ...

- Nguyén nhén chu quan: do con nguoi diéu khién hoic tac dong diéu khqién cac ché 4o
lam viéc khac nhau cua hé thong TPD theo yéu cau cong ngh¢ VD: thay doi toc do, khoi
dong, ham, ddo chiéu ..., vi cac phan tu, cac thiét bi c6 quan tinh co va quan tinh dién tir nén
c6 QTQD.
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Hé thdng TPD c6 cac phan tir dién + co nén ludn ludn t6n tai cac phan tir tich luy ning
lurong, do d6 ma c6 quan tinh:

- Quan tinh dién tir: dic trung boi hang sb thoi gian dién tir Tee = L/R , do cac phan tir
tich luy nang luong dién tir nhu dién cam L, tu dién C.

- Quén tinh co: dac trung boi hﬁng sO thoi gian co Tc = J/B, do cac khau tich luy dong
nang nhu mémen quan tinh J va khoi luong quéan tinh m (B 1a d§ ciing déc tinh co).

- Quan tinh nhiét: dugc dic trung béi héng s6 thoi gian nhi,ét Th=C/A , do cac phén tr
tich luy nhiét nang nhu nhiét dung ... (C 1a nhiét dung, A 1a hé so toa nhiét).

Thuong Tn rat 16n nén ta bé qua khi xét QTQD, vi QTQD ¢6 thé da két thuc rdi ma qua
trinh thay doi nhiét van con, cho nén coi nhu khong anh hudng dén QTQD dang xét.

Tai ¢6 thé xét dén khi dién cam L 16n, lac d6 quén tinh dién tir tvong duong véi quan
tinh co. Con khi T4 << T¢ thi bo qua quan tinh dién tir.

Te ludn ludn xét dén, vi cac phan tir thuong ¢ J, m twong d6i 16n.

Khao sat QTQD sé xay dung dugc cac quan h¢ cua céac dai lugng co, dién (n, o, [, M ...)
theo thot gian (t). T do6 tinh dugce thot gian QTQD.

Nhu vay s¢ danh gia duoc nang sudt may va néu can thiét thi tim bién phap giam thoi
gian qua do dé ting ning suat may. Hodc tur d6 tinh dugce cac gia toc, luc dién dong va s& han
ché khong cho vuot qua tri s cho phép. Pong thoi sé tinh dugc sy phat nong cua dong co
theo dong xac 1ap va dong qué do, tir 46 tim bién phap khic phuc va chon cong suat dong co
cho phu hgp.

Sau day s€ khao sat mot 5O ‘qua trinh qua d (QTQD) thuong xay ra trong hé thong
truyén dong dién (TPD) va chu yéu xét dén hang sb Tc va Ta.

3. Khéi dong hé truyen dong dién, thoi gian mé may.

Khoi dong hé truyén dong dién hay chinh 1a khoi dong dong co truyén dong cho hé
truyén dong do6. Trong qué trinh khéi dong s€ xay ra hién tuong qua do co hoc. Khi khoi
dong (m¢é may) dong co, dong dién mo may tang cao, thuong tr 5 + 7 lan dong dién dinh
murc cua dong co. V61 dong co cong suat 1on, dong dién mé may nay lam giam dién ap ludi
dién3 anh huong dén sy lam viéc cua binh thudng cua cac thiét bi khac cung trong hé thong
truyén dong dién do.
~ Thoi gian mé may 1a khodng thoi gian tir khi bat dau khéi dong hé dén khi hé lam vigc
on dinh. Thoi gian m& may cang nho thi h¢ cang nhanh chéng di vao lam viéc, dong co ciing
nhu céc thiét bi khac khong bi phat ndng qua muce (do dong dién tang cao trong thoi gian mé
may).

4. Ham h¢ truyén dong dién, thoi gian him; dirng may chinh xic.
4.1. Him hé truyén dong, thoi gian ham.

Dong co dang chay ¢ s6 vong quay dinh murc, néu ta cit mach dong co ra khoi ludi dién,
thi dong co s& dan dan ngimg cho dén lic dung yén. Dong nang da tich lay trong khéi
chuyen dong dan dan tiéu hao do ma sat. Nhung tén hao ma sat qua nho, do d6 qua trinh ma
s6 vong quay giam dan dén sb khong s& kéo dai. Rut ngin thoi gian nay bang cach him co va
ham dién.

Truyén dong dién co cac trang thai him:

- Ham cudng burc bang co khi: sir dung phanh

- Ham di¢n: ham tai sinh, hdm nguoc, ham dong nang.

- Ham dung tu do.
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4.2. Dirng may chinh xac.
4.2.1. Y nghia ciia viéc dirng chinh xdc

O mot sd6 may c6 yéu cu cao vé do chinh xac dimg may, vi du cic may khoan, doa,
phay chuyén dung...cac b6 phan lam viéc nhu ban dao, ban may phai dung dung vi tri yéu
cau (voi luong sai sd cho phép) dé dam bao chét luong gia cong va nang suat. O thang may,
may nang yéu ciu budng mdy phai dimg ding san ting hoic cic mit bang lay tai, thao tai.
Do chinh xac dimg may cia nhitng may nay khong nhimg anh hudng téi ning suat chat
luong cong viéc ma con anh hudng tdi an toan cia ngudi va may.

4.2.2. Cdc bi¢n phap ndng cao dp chinh xdc dirng mady.

Do chinh x4ac dirmg may sé ting néu ta sir dung mot sd bién phép sau day:

- Giam thoi gian tac dong: Dé giam thot gian tac dong cua mach khéng c;hé nguoi ta st
dung cac khi cu tac dong nhanh va thiét ké cac so do khong ché t6i gian c6 s6 lugng cac khi
cu tac dong noi ti€p toi thicu.

- Tang lyc ham: Dung cac phuong phdp ham cudng buc: ham co khi, ham dién.

- Giam momen quan tinh va khéi luong.

- Giam van tdc ban dau.

- Giam dién ap phan Gmg dong co mot chiéu.

- Giam tir thong dong co mot chiéu.

- Str dung dién tro phu.

- Thay d6i so @b dau day dong co khong dong bo.

5. Cau héi 0n tap.

) Cau 1: Phuong trinh co ban dé tinh toan qua trinh qua do co hoc 1a phuong trinh nao?
Viét phuong trinh va giai thich cac dai luong trong phuong trinh. Cac dai lugng nao dugc coi
1a cho trude va chung duogc lay tir dau? Co thé don gian hda phuong trinh nay nhu thé nao?

Cau 2: Dang chung cua cac dic tinh qua d6 co hoc nhu ® = f(t), M = f(t) nhu thé nao?

Viét phuong trinh va v& duong cong cac dic tinh d6, phan tich y nghia hang s thoi gian co
hoc cua hé.

Cau 3: Pinh nghia qua trinh qua do dién — co. Ldy mot vai vi du vé qué trinh qua do
dién — co trong cac hé truyén dong dién.
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BAl: 7. CHON CONG SUAT PONG CO CHO HE TRUYEN PONG PIEN

Thoi gian: 9 gio
Muc tiéu:

- Chon diing cong sudt dong co cho nhitng truyén déng cé diéu chinh va khéng diéu chinh
toc do.

- Kiém nghiém cong sudt dong co sau khi da chon cho phu hop voi mdy san xudt.

1. Phwong phap chon ddng co truyén dong cho tii theo nguyén Iy phat nhiét.
1.1. Muc dich ciia viéc tinh toan cong suit dong co.

Nguén dong luc trong mot hé théng truyén dong dién la dong co dién. Cac yéu cu k¥
thuat, do tin cay trong qua trinh lam viéc va tinh kinh té cua hé théng truyén dong dién phu
thudc chinh vao sy lya chon dung dong co dién va phuong phap diéu khién dong co.

Chon mot dong co dién cho mdt hé théng truyén dong dién bao gff)m nhiéu tiéu chuan
phai dap ung:

- Pong co phai c6 du cong suit kéo.

- Tdc d6 phu hop va dap tmg dugc pham vi diéu chinh téc do véi mot phuong phap dicu
chinh thich hop.

- Théa man CAC Yéu cau md may va ham dién.

- Phu hop voi nguén dién ndng su dung (loai dong dién, cép dién ap...).

- Thich hop véi diéu kién lam viéc (diéu kién thong thoang, nhiét do, d6 am, khi doc hai,
bui bam, ngoai tro1 hay trong nha...).

Viéc chon ding cong suat dong co co ¥ nghia rat 16n d6i v6i hé truyén dong dién. Néu
nang cao cong suit dong co chon so voi phu tai thi dong co s& kéo dé& dang nhung gia thanh
dau tu tang cao, hi¢u suat kém va lam tut hé sb cong suat cos0 cua ludi dién do dong co chay
non tai. Nguoc lai néu chon cong suit dong co nho hon cong suét tai yéu cau thi dong co
hoic khong kéo nbi tai hay kéo tai mot cach ning né, dan tdi cac cudn day bi phat nong qua
muc, lam giam tudi tho dong co hodc lam dong co bi chay hong nhanh chéng.

Vi¢c tinh cong suét dong co cho mdt h¢ truyén dong dién phai dya vao sy phat nong cac
phﬁn tu trong dong co, dac biét 1a cac cudn day. Muén vay, tinh cong suét dong co phai dua
vao dic tinh phu tai va cac quy luat phan bd phu tai theo thoi gian. Pong co duoc chon dung
cong suét thi khi lam viéc binh thudong cling nhu khi qua tai & mirc cho phép, nhiét do dong
co khong duogc ting qué tri s6 gidi han cho phép tep.

1.2. Phat néng va ngudi lanh cua dong co
Khi may dién lam viéc, phat sinh cic ton that AP va ton that nang luong:

AW=j APdt
0

T6n that nay s& d6t nong may dién. Doi v6i vat thé dong nhat ta c6 quan hé: APdt = Cdv
+ A.Av.dt
Trong do:
Av - La nhiét sai gitta may dién va nhiét 6 moi truong 0°C.
C - La nhiét dung ctia may dién, 1a nhiét luong can thiét dé nang nhiét do cia may
dién 1én 1°C.
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A - La hé sb téa nhiét (W/d9) phu thudc vao tde do truyén nhiét ciia khong khi lam
mat may dién (& may dién c6 quat lam mat, hé¢ s6 A phu thudc vao toc do quay). Giai
phuong trinh ta nhan duoc:

av=8v(0)+ [ &v, ~av(0)] (1-¢ 7]
Trong dé: Av(0) - La nhiét sai ban dau.
. AP
Avs, - La nhiét sai on dinh. Ay, = 7

7 - La hing s6 thoi gian phat nong (s).

1.3. Cac ché d9 1am viéc ciia truyén dong dién

Can ctr vao dac tinh phat noéng va ngudi lanh cua may dién, nguoi ta chia ché do lam
viéc cua truyén dong thanh 3 loai: Dai han, ngan han va ngan han lap lai.

- Ché do dai han: Do phu tai duy tri trong thoi gian dai, cho nén nhiét d6 cua dong co du
thoi gian dat téi tri sO 6n dinh.

- Ché dé ngan han: Do phu tai duy tri trong thoi gian ngan, thoi gian nghi dai, cho nén
nhiét do dong co chua kip dat téi gid tri 6n dinh va nhiét d6 dong co s€ giam vé gia tri ban
dau.

i
PP 4 Av P P
PA sy P c ke ¢
< F——q——fF——t=——-—— __\U{utl
PO AN
L
[ —
n = llv lu
v
Lok

Hinh 7.1: Ché d9 1am viéc dai han Hinh 7.2: Ché d9 1am viéc ngin han  Hinh 7.3: Ché d9 1am viéc ngéin han Lip lai

- Che do ngan han lap lai: Phu tai lam viéc c6 tinh chat chu ky, thoi gian lam viéc va

thot gian nghi xen k& nhau. Nhiét 4o dong co chua kip tdng dén tri s6 6n dinh thi dugc giam

do mat tai va khi nhiét 6 dong co suy giam chua kip vé gia tri ban dau thi lai taing 1én do ¢c0
tai. Do vay nguoi ta dua ra khai ni€m thoi gian dong dién tuong doi:

£% = 100% .

tc ky

Trong do:
tiv: 1a thoi gian lam viéce ¢o tai.
teky = tiv + tognic 12 thoi gian cia mot chu ky.
2. Tinh chon cong suit dong co cho truyén dong khong diéu chinh toc do
2.1. Chon cong suit dong co lam viéc dai han
2.1.1. Phu tdi dai han khéng déi
DPong co can chon phai c6 cong sut dinh mic Pam > Pc va 0am phi hop véi tée do yéu
cau. Thong thuong Pam = (1+1,3)Pc. Trong truong hop nay viée kiém nghiém dong co don

gian: Khong can kiém nghiém qua tai vé momen, nhung can phai kiém nghiém diéu kién
khéi dong va phat nong.
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M, | P,
M, M,
M, —
M. AP M, e M,
C Cc M3
| | | M5 |
0 L | ¢
" Bomes-
(SRR YR & ¢ S 5
. ; ck

Hinh 7.4 - D6 thi phu tai: a) Phu tii dai han khong do6i; b) Phu tai dai han bién doi.
2.1.2. Phu tdi dai han bién doi
Pé chon duoc dong co phai xuat phat tir @6 thi phu tai tinh ra gia tri trung binh cua
momen hodc cong suat.

Zn:Miti ZPJ,'
i=0

— ; P = i=0
21 21
i=0 i

Dong co chon phai ¢6: Mam = (1 + 1,3)Mw hodc P = (1 + 1,3)Ptw.
Piéu kién kiém nghiém: kiém nghiém phat néng, qua tai vé moémen va khai dong.

M

th

2.2. Chon cong suit dong co lam viéc ngin han
2.2.1. Chon déng co dai han lam viéc véi phu tdi ngdn han

Trong trudng hop khong co dong co chuyén dung cho ché do ngan han, ta c6 thé chon
cac dong co thong thuong chay dai han dé lam viéc trong ché o ngén han. Néu chon dong
co dai han theo phuong phap thong thudng cé Pam = (1+1,3)Pc thi khi 1am viéc ngin han
trong khoang thoi gian tiy nhi¢t d§¢ dong co méi tang td1 nhiét do t1 da nghi [am viéc va sau
d6 ha nhiét do dén nhiét d6 moi trudng tm. RS rang viéc nay gay lang phi vi khong tan dung
hét kha ning chiu nhiét (toi nhiét d6 tsq) ctia dong co.

Vi vay khi dung dong co dai han dé 1am viéc & ché do ngén han, can chon cong suit
d6ng co nho hon dé dong co phai 1am viéc qua tai trong thoi gian dong dién tiv. Pong co s&
tang nhiét d0 nhanh hon nhung khi két thuc thoi gian lam vi¢c, nhi¢t do cuia dong co khong
dugc qua nhiét do tea Cho phép.

Nhu vay, dé chon dong co dai han lam viéc v6i phu tai nga'in han, ta phai dya vao cong
suat 1am viéc yéu cau Py va gia thiét hé s6 qua tai cong suat x dé chon so bo cong suat dong
co dai han (P = X.Pam hay Miy = X.Mam). Tl d6 6 thé x4c dinh dugc thoi gian 1am viée cho
phép ctia dong co vira chon. Vi¢e tinh chon dé duogc lap lai nhiéu 1an 1am sao cho ti tinh toan <
tiv yéu ciu.

2.2.2. Chon djng co ngdn han lam viéc véi phu tdi ngin han

bong co ngén han dugc ché tao co thoi gian lam vi¢c ti€u chuan 1 15, 30, 60, 90 phut.
Nhu vay ta phai chon tiy = tehuin va cong sudt dong co Pam chon > Piv hay Mam chon > Miv.

Néu tiy # tehuin thi so bd chon dong co ¢ tehuin VA Pam gAn v6i gid tri tiy VA Pryv. Sau d6 xac
dinh ton that dong co APam v6i cong suat va APy v6i P. Quy tic chon dong co la:
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1- el%
ALy, 2 —_,C,l/Asz
l—e /7T
Dong thoi tién hanh kiém nghiém dong co theo diéu kién qua tai vé mémen va momen
khé1 dong cling nhu diéu kién phat nong.
2.3. Chon cong suit dong co lam viéc ngin han lip lai
Cling tuong ty nhu trong truong hop phu tai ngan han, ta co thé chon dong co dai han
lam vi€éc véi phu tai ngan han 13p lai, hodc chon dong co chuyén dung ngan han 1ap lai.
2.3.1. Chon djng co ngin han 1am viéc 6 ché d¢ ngdin han lip lai
~ Bong co ngg"m han 1ap lai, duoc ché tao chuyén dung c6 do bén co khi cao, quan tinh nho
(d¢ dam bao ché d6 khoi dong va ham thuong xuyén) va kha nang qua tai 1on (tr 2,5+3.5).
Dong thoi duge ché tao chuan voi thot gian dong dién €% = 15%, 25%, 40% va 60%.
Pong co dugc chon can dam bao 2 tham sb:
- P >P

dm chon v
- Pdm chon > Piv €%dm chon phu hop v6i €% lam viéc.

Trong trudng hop en% khong phll hop v6i €%dm chon thi can hiéu chinh lai cong suét dinh
mirc theo cong thurc:

Sau d6 phai kiém tra vé mémen qué tai, mémen khai dong va phat nong.
2.3.2. Chon djng co dai han lam viéc 6 ché dj ngdin han lip lai

Truong hop nay, dong co chay dai han dugc chon véi cong suét nho hon dé tan d};ng kha
nang chiu nhiét. Pong co chay dai han dugc coi l1a c¢é thoi gian dong dién tuong doi 100%
nén cbng suat dong co can chon s¢ 1a:

g, %
Py = P |22
dm chon v 100%

3. Tinh chon cong suat déng co cho truyén dong c6 diéu chinh toc dd

Dé tinh chon cong suit dong co trong truong hop nay can phai biét nhitng yéu cau co
ban sau:

- Bic tinh phu tai Pyc(®), Myc(®) va d6 thi phu tai: Pe(t), Mc(t), o(t).

- Pham vi di€u chinh tdc d0: ®max v @min.

- Loai dong co (mat chiéu hodc xoay chiéu) du dinh chon.

- Phuong phap diéu chinh va bd bién dbi trong hé théng truyén dong can phai dinh
hudng xac dinh trudec.

Hai yéu cau trén nhim xac dinh nhimg tham sO Pycmax V& Mycmax. Vi du dbi vOi phu tai
truyén dong yéu cau trong pham vi di€u chinh P = const. Ta c6 cong suat yéu cau cyc dai
Pmax = Pam = const, nhung momen yéu cau cyc dai lai phu thugc vao pham vi di€u chinh:

M — _—dm

Dbi voi phu tai truyén dong yéu cau trong pham vi diéu chinh M = const. Ta c6 cong
sudt yéu cau cuc dai Pmax= Mam.0Omax.

Hai yéu cau vé loai dong co va loai truyen dong co y nghia ddc biét quan trong. N6 xac
dinh kich thudc cong suét lap dat truyén dong, boi vi hai yéu cau niy cho biét hidu suat
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truyén dong va dic tinh diéu chinh Pac(®), Mac(®) cta truyén dong. Thong thudng cac dic
tinh nay thuong phu hgp véi dac tinh phu tai yéu cau Pyc(®), Myc(o).

Tuy vay co truong hop, nguoi ta thiét ké hé truyén dong c6 dic tinh diéu chinh khong
phtt hop chi vi myc dich don gian cau trac diéu chinh.

Vi du: Dbi véi tai P = const, khi sir dung dong co mot chiéu, phuong phap diéu chinh
thich hop 1a diéu chinh tir thong kich tir. Nhung ta dung phuong phap diéu chinh dién ap
phan tng thi khi tinh chon céng suit dong co can phai xét yéu ciu Mmax. Nhu vAy cong sut
dong co luc @6 khong phai 1a Pam = Pyc ma la:

P

1dm ylc ylc

=M, o =Zwp —pp
a)mm
Nhu vay cong suét dit s& 16n hon D 1an so v6i Pye.

, Mait khéc viéc tinh chon cong suét dong co con phu thu(:)c vao phu;cmg phap diéu chil}h
toc do, vi du cung mot loai dong co nhu dong co khong dong bo, moi phuong phap dicu
chinh khac nhau c6 dac tinh hiéu suat truyén dong khac nhau, phuong phap di€u chinh dién
ap dung Thyristor c6 hiéu suat thap so voi phuong phap diéu chinh tan s6 dung bd bién doi
Thyristor. Vi vay khi tinh chon cong suat dong co bat budc phai x¢t toi ton that cong suat AP
va ti€u thu cong suat phan khang Q trong sudt dai di€u chinh.

Do vay viéc tinh chon cong suaflt dong co cho truyél} dong co diéu chinh toc d6 can gin
vo1 mot hé truyén dong cho trude dé co day du cac yéu cau co ban cho vi¢e tinh chon.
4. Kiém nghiém cong suat dong co

‘ Vi@c tir}h chon c6ng sué‘g dong co ¢ cac phén trén duqc coi la giai dgan cl}()n so b ban
dau. Bé khang dinh chdc chan vi¢c tinh chon do6 1a chap nhan dugc ta can ki€ém nghiém lai
viéc tinh chon do.

Yéu cau vé kiém nghiém viéc tinh chon cong suat dong co gom co:
- Kiém nghiém phat nong: Av < Avep
- Kiém nghiém qua tai vé momen: Mam dco > Memax
- Kiém nghiém momen khoi dong: Mid deo > Me ms méy
Ta thay rang viéc kiém nghiém theo yéu cau qua tai vé mémen va méomen khoi dong co
thé thuc hién dé dang. Riéng vé yéu cau kiém nghiém phat nong 1a kho khin, khong thé tinh
toan phat nong dong co mét cach chinh xac dugc (vi tinh toan phat nong ctua dong co 1a bai
toan phuc tap).
5. Tinh chon cong suat dong co truyén dong cho ciu truc
5.1. Pong co truyén dong co cau nang — ha
Dong co truyen dong co cau nang - ha gitr vai tro quan trong trong cac may nang — van

chuyén noi chung va trong cAu truc noi riéng. Dong co truyén dong co cdu nang — ha lam
viéc & ché do ngan han 1ap lai, nén khi chon céng suét dong co phai tinh dén ca phu tai dong.

Tinh todn phy tdi tinh: Phu tai tinh cta co cdu nang - ha chu yéu 13 do tai trong guyét
dinh. D€ x4c dinh phu tai tinh, phai dya vao so d6 dong hoc cia co cau nang - ha cu thé. Gia
st ¢6 so d6 dong hoc nhu hinh 7.1.

- Phu tai tinh khi nang c¢ tai:

(G+G,)R
=——— [Nm] (7.1)
uin,

Trong do:
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G - trong luong cua tai trong, [N]
Go - trong luong cua bo 1y tai [N]
Rt - ban kinh cua tang nang [m]

U - bdi sd cta hé théng rong roc.
N - hiéu suét ciia co cau.

i - ti s6 truyén

. 27nR.n
1=

(7.2)

v
Trong d6: V- toc dd nang tai, [m/s]
n - tc do quay cua dong co, [vg/s]
Trong cac cong thic tinh trén, hiéu suat nc 1dy bang dinh mirc khi tai trong bang dinh
miurc Ung voi cac tai trong khac dinh miec, can xac dinh Nc theo tai trong nhu trén hinh 7.2.

Xac dinh nc dua theo hé ) mang tai:

P
K=—=
cdm
- Phu tai tinh khi nang khong tai:
G,R
M, =—"r [Nm] (7.3)
u.i.n,

- Phu tai tinh khi ha tai: C6 thé c6 hai ché d¢ ha tai: ha dong luc va ha him
_ tHa dong luc thuc hién khi tgfli trong nho. Khi do momen do tai trong gay ra khong du
dé thang momen ma sat trong co cau. May dién lam viéc ¢ ché do dong co.

+ Ha ham thuc hién’ khi ha t;ii trong 16n. Khi d6 mémen do t’éli trong gay ra rat 10’n May
dién phal lam yiéc ¢ ché ham dé gitr cho tai trong duoc ha voi toc d§ 6n dinh (chuyén dong
khong c6 gia toc).

Pé x4c dinh mémen trén truc cia dong co khi ha tai, can thyuc hién vai phép bién ddi sau:

Goi mémen trén truc dong co do tai trong gy ra khong c6 ton that 1a M; thi :

(G+G,)R,
M =-——— [Nm] (7.4)
u.i
Khi ha tai, ning luong duge truyén tir phia tai trong sang co cau truyén dong, nén:
M, =M —AM =M n, [Nm] (7.5)

Trong d6:  Mp - mémen trén truc dong co khi ha tai, [Nm]
AM - ton that mémen trong co ciu truyén dong, [Nm]
Ne - hiéu suét ciia co cau khi ha tai.
Néu M¢ > AM - ha ham, Mt < AM - ha dong luc.
Coi ton thét trong co ciu ning — ha khi ning tai va khi ha tai nhu nhau, thi:

AM:E—MtzM,[i—lj (7.6)
770 770

Do d6:
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M,ZZM,_M{L_I}M[@_L)
770 776'

_GYOR, [2 - i) (7.7)
u.l n.
So sanh hai biéu thirc (7.5) va (7.7) ta c6:
1
n,=2—-— (7.8)
n.

Dbi véi nhitng tai trong tuong dbi 16n (nc > 0.5) ta ¢6 nc > 0, My > 0. Didu d6 c6 nghia la
moémen dong co ngugc chidu véi momen phu tai. Pong co 1am viée & ché d6 ha ham. Khi tai
trong twong dbi nho (ne < 0.5) thi ne < 0, Mh < 0, mdmen dong co cung chiéu véi momen
phu tai. Pong co lam viéc & ché d6 ha dong luc.

Tinh toan hé s6 tiép dién twong déi TD%. Chu ky lam viéc cta co cu nang - ha bao gdbm
cac giai doan sau: ha khong tai, nang tai, ha tai va nang khong tai (gilta cac giai doan thuong
c6 thoi gian nghi).

Khi tinh toan hé sé tiép dién tuong doi, ching ta bo qua thoi gian hdm may va mo may.
Thoi gian toan bd 1 chu ky 1am viéc cta co cdu nang - ha c6 thé tinh dugc theo ning suat Q
va tai trong dinh mic Gam.

T - 3600G,, | (7.9)
0
T,

TD% =—-100% (7.10)

ck
Trong d6: Ty thoi gian 1am viéc cua 1 chu ki, xac dinh theo diéu kién cu thé cua co cu.
Chon so bo cong sudt dong co. Chon so b cong suét dong co co thé theo phu tai trung
binh Mtb, hodc theo phu tai dang tri Mg: két hop véi hé so ti€p dién twong doi1 TD%. Phu tai
trung binh, phu tai dang tri tinh theo céc biéu thuc sau:

M, = (7.11)
M, = (7.12)
Trong do:

- Mi : tri s6 momen ung véi khoang thoi gian ti.
-k = (1,2 = 1,3): hé sd, phu thudc vao d6 nhap nho cua dd thi phuy tai, tin s6 mo
may, ham may.
Piéu kién dé chon cong suat dong co:
Mampc = Mip
Mambc = Mat (7.13)
Kiém nghiém
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Dé kiém nghiém cong suit dong co di chon, can phai xdy dung biéu dd phu tai chinh
Xac. Sau khi da xét dén thoi gian md may, ham may va thoi gian nghi cia dong co, tinh lai
thoi gian tiép dién tuong doi thuc.

TD% — zti + Z;ih + Ztimm (714>

ck

Trong do:

ZII. : tong thoi gian 1am viéc.

ZZ P téng thoi gian ham.

Ztimm : tong thoi gian mo may.
Va tinh phu tai chinh xac theo dai luong déng tri Maicx.
Pong co di chon 1a dung néu thoa mén yéu cau:

Mtc < MdeC (7 15)
Mtc = Mdtcx TDth % (7 16)
D, %
Trong do:

Mt — 13 mémen quy d6i vé hé so tiép dién tiéu chuan.
TPrew - hé s6 tiép dién tiéu chuan: 15%, 25%, 40%, 60%

Chuy:

- D6i v6i dong co dién mot chiéu kich tir ddc 1ap khi khong diéu chinh tir thong, dé kiém
nghiém cong suét dong co, ¢ thé su dung phuong phap ton that trung binh hay dong dién,
cong suat hodc momen dang tri.

- PBdi véi dong co dién mot chiéu kich tir ndi tiép, nén stir dung phuong phap ton that
trung binh va dong dién dang tri.

- Déi v6i dong co khong dong bd, phuong phap ton that trung binh va dong dién dang tri
cho két qua chinh xac hon so voi phuong phap khac.

Kiém tra trj sd gia tdc cuia tung co cau cu thé cta cau truc.

- Theo s6 lidu k¥ thuat va so d6 dau diy cia dong co xac dinh mémen mé may va
moémen ham may cia dong co.

- Pbi véi dong co khong ddng bo rotor 10ng s0c, €O thé 1y tri s6 trung binh khong doi
ciia momen trong thoi gian ham va mé may theo bicu thuec:

1

Mtbmm :E(Mt +Mmm) (717)
Dbi voi dong co dién mot chiéu mé may bang dién tro
1
M, =5(Ml +M,) (7.18)

Trong d6: M - mémen tdi han cua dong co.

Mmm - mOmen mé may.

M1 va Mz - mémen cuc dai va momen chuyén tiép khi mo may.
Gia tdc ctiia dong co tinh theo biéu thirc:
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40 _ M M, (7.19)
dt J
Khi khoi dong nang tai va ha tai Mc > 0, khi khéi dong ha dong luc M < 0. Trong qué
trinh him cua dong co, ddu ciia Mc cting dugc xac dinh twong tw nhu vy theo tuong quan vé
chiéu giita M. va mbémen dong co. Néu dung ham bang co khi (déng co cit ra khoi ngudn
dién) thi tri $6 Mibmm cuia dong co thay thé bang Mhc ctia bo ham co khi.

5.2. Tinh chon cdng suit ddng co cho cac co cAu di chuyén theo phwong nim ngang
Vi du dién hinh cho co céu di chuyén theo phuong nam ngang 1a co ciu xe cau va Xe con
Cua cau truc.

So db lyc duogc gidi thiéu trén hinh 7.3.
_ Phu tdi tinh cua co ciu 1a do luc can chuyén dong gay ra. Luc do bao gom hai thanh
phan chinh: lyc ma sat lan trén duong di F1va lyc ma sat trong cac co truc banh xe Fet.
Thanh phan F1 dugc xac dinh theo biéu thuc:
(G, +G).f
R

b

F =

1

[N] (7.20)

Trong d6:  Go - trong luong ban than co cau, [N]

G - trong luong tai trong, [N]

Rp - ban kinh banh xe, [cm]

f - hé s6 ma sat lan, [cm]
Néu banh xe bang thép lan trén duong ray thi f = (0,05 + 0,1) cm
Thanh phan luc Feduoc xac dinh theo biéu thic:
F,=(G,+G)u [N] (7.21)

ct

Néu doi diém dit cta lyc nay vé vanh banh xe thi tinh theo biéu thuc:

F,=(G,+G)

ct

L, [N] (7.22)

Trong do:

1 - 12 hé s6 ma sat truot (khi dung 6 truot p = 0,05 + 0,8 ; khi dung 6 bi p=0,01 +
0,05

Rt - ban kinh c6 truc, [cm]
Toan bo luc dat 1én banh xe la:

p=ror, =Tk, ) w1 a2
b

Dbi véi cac co ciu co banh xe sat lan trén dudng ray, phao tinh dén lyc can ma sat giita
mép banh xe va duong ray. Luc d6 duoc tinh thém bang hé sb du trit k, va toan bd luc can
trong truong hop nay s¢ la:

, (G, +G)
F =k.F :kR—(,uRct +f)  [N] (7.24)
b
Heé sb k duoc léy tir thue té va kinh nghi¢m van hanh.
Vidy: -Dbivoi xe cau khi dung 6 bi: k = 1,5 + 2, khi dung 6 truot: k =2,5 + 4.
- P6i véi xe con, tuong ung la: k=125+16vak=25+3.2
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Néu co cau di chuyén trén duong doc c6 goc nghiéng o, toan bd luc can FC " dugc tinh
theo biéu thirc:
. (G, +G) _
F = T( UR, + [)cosa =(G,+G)sina [N] (7.25)
b
Dbi véi cac co cau 1am viée ngoai trdi, can phai tinh thém lyc can cua gio:
F, = ng.vg +0,1g0% [N (7.26)

Trong d6:  C - hé s6 kinh nghiém = (0.8 + 0,9)
v - trong luong riéng cua khong khi, (12 N/m?®)
q - dién tich can gi6, [m?]
g - gia toc trong trudng, [9,8 m/s2].
vs - toc d6 tong clia co cau va gio, [m/s]
Cong suét va momen trén truc cua dong co duogc tinh theo biéu thirc sau:
Fv

P=—r——r (kW] (7.27)
60x10007
M =ERe Ny (7.28)
in
Trong d6: - Pc, Mc: cong suit va momen can trén truc dong co

- Ro: ban kinh banh xe, [m]
- i: ti s6 truyén
- 1: hiéu sut ctia co cau
- v: toc d06 di chuyén theo phuwong ngang cta xe, [m/ph].
Chon cong suat dong co, kiém nghiém coéng suit dong co dd chon tién hanh theo céc
bude nhu da néu trén.
5.3. Vi du tinh chon cong suit dong co cho co cAu ning ha
Vi du 7.1: Xac dinh phu tai tinh khi nang va ha cua co cAu nang —ha & cau truc, cho biét:
Gdam = 20T; n¢ = 0,82; Go=1T; Rt=0,4m; i = 75; u = 1; (rng vai 1/2 tai dinh mae va khéng
tai).
- Mémen trén tryc dong co khi nang tai bang dinh murc:
_(G+Gy)R,  (20+1)x0,4x1000
©wim, 75x1x0,82
- Momen trén truc dong co khi ha véi tai béng dinh muc :

_(G+G)R, 5_ 1 ]_(20+1)x0,4x1000
u.i n. 75x1

- Khi nang tai trong bang 1/2 dinh muc, hiéu suat tra theo biéu d6 ¢ hinh 7.2 1a n =
0,746.

M

nl

=136,5kGm = 1340Nm

M

hl

2— ! =87kGm =~ 850Nm
0,82

(10 +1)x0,4x1000
! 75x1x0,746
- Khi ha tai trong bang 1/2 dinh mirc:

=78,64kGm ~7T71Nm
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(10 +1)x0,4x1000
75

- Mbmen nang khi khong tai, hiéu suat ) = 0,258. Tra theo biéu d6 & hinh 7.2.
_ G,.R, 1x0,4x1000
S win, 75x1x0,258

- Mémen ha khong tai:

,, = 2ok [z_ljzw[z_ 1 j=—9,96kaz97,51Nm

M, , = 2— ! =138,6kGm ~379,4Nm
0,746

=20,67kGm ~202Nm

u.i n 75x1 0,258

Momen ha khong tai Mnz < 0 ¢6 nghia 13 co cu lam viéc & ché d6 ha dong lyc.

Vi du 7.2: Tinh chon cong suit dong co truyén dong xe cau (dong co khong dong bo
rotor day quan) cho biét: trong luong xe cau Go = 1T; tai trong dinh mirc Gam= 100T; toc do
di chuyén v = 55m/ph; lyc can chuyén dong khi trong tai dinh mirc Fe= 6480N, va khi trong
tai Feo = 3240N, hiéu suat cua co cau nc = 0,85; ti sd truyén i = 18, duong kinh banh xe D =
0,35m; mémen quan tinh cta cac b phan quay cia co cau quy d6i vé truc dong co J1= 0,15
kgm2 thoi gian xe dung dé thao tai trong tor = 100s; thoi gian 1y tai too= 150s. Him dong co
bang co cu phanh co khi c6 mémen phanh Mph = 78,5 Nm. Cung dudng dich chuyén tai
trong 1 = 50m.

[ _50x60 _ 555
55

- Thoi gian xe cdu chay hét quing dudng: ¢ =

< |

- Hé s6 tiép dién twong d6i: TD% = 2:.100% = 2x55x100% =
2t+1,, +1, 2x55+100+150
- Cong suat tinh trén truc dong co khi tai bang dinh mirc:
P - v _ 6480x55 — 6.98kW
100077  1000x0,85x60
- Cong sué‘g can tinh khi xe cau chay khong tai. Ta c6 hiéu suat nc = 0,78 cung véi tai
bang 1/2 theo d6 thi hinh 7.2
_F_ v 3240x55

P = —
‘10007  1000x0,78x60
Néu chon cong suat dong co theo cong suit trung binh thi:
Pong co ché tao khong c6 hé sb tiép dién quy chuan TP% = 30% nén phai quy doi vé
dong co c6 TB% = 25%. Khi do:

P, =P, D% _ 6,73, /30% =7,73kW
TD, % 25%

- Tbc @6 cua dong co dugc tinh tir tdc d6 cua banh xe:
i 55x18
=n,.i= L al =900 vong/ phut
z.D, 3,14x0,35

Trong d6: np - tbc do ciia banh xe [vg/ph].

Theo s tay tra ciru ta chon dong co khong dong bo rotor day quan kiéu MT-22-6 véi cac
thong s ki thuat: Uam = 380V; TP% = 25; Pam = 7,5 KW; Nam = 945vg/ph; Am= 2,8; J = 0,26
kGm.

=3,8kW

Ny
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BAI: 8. BQ KHOI PONG MEM (SOFT STARTER)

Thoi gian: 9 gio
Muc tiéu:

- Nhdn dang duoc céng vao, céng ra 0 bo khoi dong mém.

- Két néi dwoc mach dong lyc cho bo khoi dong mém.

- Khoi dong va thuc hién ding mém cho dong co.

- Nhan dang duwoc cdc logi hinh khoi dong mém sir dung trong xudng truong, ngoadi doanh
nghiép dién hinh.

1. Khai quat chung vé b khéi dong mém
1.1. Cac phuong phap khéi dong
1.1.1. Truec tiép (Direct-on-line start: D.O.L)

bay la phuong phap str dung lau va pho bién. Bao gom Contactor va relay nhiét (hodc
relay qua tai). Nhuoc diém ctia phuong phap nay 1a dong dién khoi dong lon (6-10 lan dong
dinh muc). Gia tri dong dién khoi dong phu thudc vao thiét ké va cong sudt dong co. Trong
qué trinh khoi dong momen khai dong thuong cao va cao hon muc can thiét.

NN

: d‘!’!’ﬁ’!’gg |

() .
-
=
=
"
A

i
-
bl

D.C.L. starter with contactor Single line diagram
and O/L relay foraD.C.L.

KM 1 Main contactor
FR1 Overload relay
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A | __~Max. starting current
T Max. torque -
a

Starting torque

Rated torque Rated current

rpm rpm
Torque/speed curve att D.O.L start Current curve at D.O.L start

1.1.2. Khoi dong Y/A

Pay 1a phuong phap lam giam dong dién va momen khoi dong. Mach dién bao gom
Contactor, Relay nhiét va bo dinh thoi gian (timer). Motor phai dugc ndi tam gidc (A) & ché
d6 1am viéc binh thuong nham muc dich ¢ thé néi sao (Y) khi khoi dong.

KM2 KM3 KM 1 S
A
j/
230V
KM1 KM2 KM3

®

Star-delta starter with contactors and O/L relay Single line diagram for a Star-delta starter

KM 1 Main contactor
KM 2 Delta contactor
KM 3 Star contactor
FR1 Overload relay

Dong dién khéi dong ciia phuwong phap doi ndi Y/A biang khoang 30% so voi phuong
phap khoi dong tryc tiép va momen khoi dong giam 25%. Phuong phap nay chi lam viéc
dugc véi cac tmg dung c6 tai nhe khi khdi dong, néu tai nang s& khong du ting toc motor 1én
tdc d6 trude khi chuyén sang két ndi tam giac (A). Nhitng tng dung vé6i tai c6 momen (khi
mang tai trong luc khoi dong) 16n hon 50% so v6i dinh muc thi khong thé sir dung phuong
phéap nay.
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rpm
Puong dic tinh Momen/téc dd
1.1.3. B§ chuyén déi tan sé

Frequency converter

1.1.4. Khéi djng diing khéi dong mém

Puong dic tinh I/toe dd

>

rem

KM1 Main contactor
Q1 Frequency converter
AC
DC
AC
KM 1

Single line diagram for a frequency converter
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1.2. Khéi déng mém, dirng mém
1.2.1. Théi gian ting dp (khéi dong mém)

Thoi gian khai dong duoc tinh tir lac bt dau khoéi dong mém (initial voltage) cho dén
khi dat dién ap tdi da. Thoi gian ting ap khong nén dé lau boi s& 1am ting nhiét dong co
khong can thiét va bo bao vé qua tai sé tac dong. Néu dong co khong tai thi thoi gian khoi
dong ngin hon, néu dong co co tai nang thi thoi gian khai dong s& 1au hon.

Ve

Initial voltage
Ui

Time

Start ramp “Stop ramp
Do thi dd doc khéi dong, dirng va dién ap bit diu
1.2.2. Dirng mém
Thoi gian dimg mém duogc tinh tir dién 4p t6i da giam xong dién ap bat dau (initial
valtage)

U 14
Un Un
Udimgf---- oo
Udimg cuéi ——----——-—-----—--ir- -
! tdlhg
0 . . > 0 ! >
Lénh dimg n
Pién ap dong co khi dirng tu do Pién ap dong co khi dirng mém

Nhu vay, thuc chat dimg mém 13 ¢ ¥ kéo dai qua trinh dimg bang cach giam tir tir dién
ap ngudn cung cap vao dong co. Néu trong qua trinh dimg ma cé 1énh khoi dong, thi qua
trinh dung nay 1ap tirc bi huy bé va dong co dugc khaoi dong trd lai.

1.2.3. Gidi han dong dién khoi dong
Ul I
100 % 5

fixed voltage !
g Ad setlevel _|__ _ __ __ __ ___setlevel of

_7 "~ of current limit /—7 current limit
|
30 % 2

—tl— — 12— Time

Time‘
t1 +t2 = set ramp time Current limit function in softstarter use
Puoc st dung khi gidi han dong dién khoi dong duoc yéu cau hodc khi khoi dong voi tai
ning khi khong dat dugc hidu qua véi thiét 14p dién ap bt dau va thoi gia khoi dong. Khi da
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dat gi6i han dong dién thiét 1ap thi b6 khoi dong mém s& dimg tang ap cho dén khi dong khoi
dong giam dudi gia tri thiét 1ap va tiép tuc ting ap dén gia tri téi da.

2. B khéi dong mém Altistart 01

2.1. Giéi thi€u, cac tinh niang

Selection Table

Motor Starter Overload Reference if supply Reference if supply Dimensions
rating Continuous range neutral is available neutral is not available HxW x D inmm
current rating (1) (2) (2)
kW A A
2.2 6 4..6 ATS01N206QE21 ATS01N206QE41 400 x 400 x 200
3 6 55..8 ATS01N206QE22 ATS01N206QE42 400 x 400 x 200
4 9 7..10 ATS01N209QE21 ATS01N209QE41 400 x 400 x 200
5.5 12 9...13 ATS01N212QE21 ATS01N212QE41 400 x 400 x 200
7.5 22 12...18 ATS01N222QE21 ATS01N222QE41 400 x 400 x 200
11 22 16...24 ATS01N222QE22 ATS01N222QE42 400 x 400 x 200
15 32 23..32 ATS01N232QE21 ATS01N232QE41 400 x 400 x 200
185 44 30...40 ATS01N244QE21 ATS01N244QE41 500 x 500 x 250
22 44 37...50 ATS01N244QE22 ATS01N244QE42 500 x 500 x 250
30 72 48...65 ATS01N272QE21 ATS01N272QE41 600 x 600 x 250
37 72 63...80 ATS01N272QE22 ATS01N272QE42 600 x 600 x 250
45 85 80...104 ATS01N285QE21 ATS01N285QE41 600 x 600 x 250

2.1.1. Thoi gian khoi dong (Start Time)
Puogc thiét lap véi cac muc A, B, C, D, E

L

U1
@ Power ON 1 @
@ Full \-’olage A

Start

'Efk o
s C T [
. 5
E\ ! U3 /
' ' P2
D

P1 z5s

Thoi gian ting ap khoi dong c6 thé didu chinh tir 1 dén 5s. Dién 4p ting tir gia tri dat ban
dau (Initial Voltage dit tir A dén E) dén 100% cua dién ap dit vao dong co. Gid trj thoi gian
dat tir A dén E.

2.1.2. Pién dp bt ddu (Initial Voltage)
v Up to speed
100% +

N

Start ramp
=— Coast to Stop

Initial voltage
Adjustable
30-80%

Voltage start ramp, initial voltage, and up to speed
Dién ap khoi dong ban dau co6 the dugce diéu chinh tir 30% dén 80%, véi A 1a mue ban
dau va E 1a muc cao nhat. Muc thap nhat s€ giam moment khéi dong cia dong co
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2.2. So d0 ddu day ATSOIN106FT

110,480 v
~. B0/60 Hz

|
=l
=
o

5/L3

1/L1

110,220 V ~..
T — I
. . |
e [ |
[+ -F2 NP

- ; 1 E—l _ <m1\:—¥—\(

-S2
AN =~ |
A, —KM1

110, 220V | - ATS 01N1eeFT
—==%

L2

[\l —KMT

So d6 ndi day loai ATSOIN..QE4.

110,220V~
24V =~
——

e =

—O1l
—S1

100,120V
200..240V
~. 5060 Hz

3Lz

Typical schematic drawing for ATS01N2es QE4e for ratings up to 15kW.

U1
—-S2 TR R
MV, L= & B
WV =~ |
\ —KM1 =y
110..220 V ~.
af [
0
‘[\l—mtj

FIELD JPHASE 413¥0LT

P g__g"g_%_;_m?—'

HE v 02

- A |
2

PHE FALLRE [J”

THERMETR [ #a

A Lty

L
wwucrrmnn[ #a

KAl

r——=—/17

3. B khéi dong mém 3RW4024-1BB14 (Siemems)
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1L1, 3L2, 5L3

A2, A1,1,13,14/24, 23

OVERLOAD @@@@@@
D o ) 3 e e
RESET MODEI?QQM _— DEVICE[ |

™ overcaa ] vewce[[] ____.,STATEBYPASSED[ FAILURE

FESET MODE| | STATEETPaESED| | FAILURE =

R

——E==SI@L
@ @ 3 3RWA40. - TB..

8. &0 000080

RESET/TEST

'?

3RW40..- BB.. ppsant | 2 T St s
[= i—T I
_____
@@@@@@l T11/T21, T12, T22, 95, 96, 98
L "]
T D0 €
95, 96, 98 5T1 4T2 613 2T1, 472, 6T3
| C Il §F H I L

1 Bién ap ngd vao (3 pha)

2 Dién ap cung cap cho diéu khién (A1, A2)

3 IN ngd vao khai dong

4 ngd ra ON/ RUN

5 ngd ra BYPASSED

6 LEDs trang thai DEVICE / STATE / BYPASSED / FAILURE
7 LEDs trang thai OVERLOAD, RESET MODE
8 nut nhAnTEST / RESET

9 Gi¢i han dong

10 th&i gian Ramp-up

11 Dién ap bat dau

12 thoi gian Ramp-down

13 Trip class

14 Dong motor

15 Thermistor input (can be optionally ordered with 24 VV AC/DC control
voltage for 3RW40 2. To 3RW40 4. devices)

16 Ngé ra su cb
17 Néi dén dong co
18 nut RESET MODE

3.1. Chirc nang ngo vao

Dién 4p dinh mirc duge dit & Al va A2, khoi dong mém s& khoi
dong khi mot tin hi¢u dat 1én dau vao 1 (In)
3.2. Chirc nang ngo ra

ON/RUN: Contz}ct ngd ra o chﬁn’13, 14 déng néu mot tin hiéu dat &
ngd vao In (1); no ti€p tuc dong cho dén khi 1énh khéi dong dugc gb bo.

BYPASSED: Chtic ning Bypassed duoc str dung dé chi dong co khai
dong thanh cong.

WOVERLOAD/IZAILURE (contact 95/95/98): Néu khong dat gTu:c_fc duoc dién ap diéu
khién hodc xay ra 161 thi ngd ra OVERLOAD/FAILURE dugc chuyén mach.
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(RE T B ——
| | | |
| | | |
L o=

tR on tRoff
U
_ - = U
ON/RUN BYPASSED |
w1
]
tF!{:nI I tRoﬁ
oN 13mad | —
RUN 13/14 | | |-
BYPASSED 23/24 H || || :
ItF{c:n I tRof .
3.3. So' d6 ddu diy 3RW4024-1BB14
3.3.1. Diéu khién béi chuyén mach
(1) (13(3)
L — ;
Y o R
Y
= L G§
l_?'_ QrEll a8 __14 ____'311 . e
-S2 an | - !
RESET (2) I 3 \ \
=155 -S1 Y, 98] i1 23
- S A
| 5 wi
Suw |2 B
LR
L] 2| 13
%E‘ o e a1
+ 3RWA0 %ﬁ_": %ﬁ_‘
T 12| 13
» Ut v1| wi
& a
A1 @ .

o1 ! -H1? -HZ? -Hsﬁg -M1{ M
. AZ

Figure 15-6 Wiring of the 3RW40 2 to 3RW40 4 contral circuit and the 3RW40 2 to 3RW40 7 main
circuit

3.3.2. Piéu khién ché dp twr dopng
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1 1)(3
LH (1)(3)

-[ T
F1H |

I
MY
R
2)i4 96| 98 14 24 1> B> =
2N ]_5“_'(_?,_ r_\:T\ 1 H
ON/ OFF an \ N
RESET 95|= 13|z |23
= 0 = m]
1.58 5 " E %
¥ 7]
r 3 5 <
83 - L1| 2| 13
ow m Q11
5 3
At 1l e TI[ T2[ T3
-Q11 -H1 -H2 -H3 utl vl w
A2
N
M M
Figure 15-9  Wiring of the 3RW40 2 to 3RW40 4 control circuit and the 3RW40 2 to 3RW40 7 main
circuit
3.3.3. Dieu khién boi PLC
(1) +24 V' DC
L T (1)(3)
-F1(% y
[
e
96| 98 14 24 10 L§ L
KA a1 i‘—{‘_——' - _I . |== |== |==
- 1
RESET :____,S_ NN
»15s 95| 132 NES
5 1 ¥ % Q2153
ER
=
= @ | L2| L3
-Q11 C
24V DC
] ! - !_i T - I i L]
I PLC \ : PLC I
I Output i Input | |
: o L - ; | T2 | T3
Mo @) U] wva| wi
-M1{ M
=
A1 1|8
-ai K1
o T
M -

Cnuplin-g relay contral for
RESET =1.5sec

Figure 15-12 Wiring of the 3RW40 2 to 3RW40 4 control circuit (with 24 V' control voltage) and the
3RW40 2 to 3RW40 7 main circuit

3.3.4. Diéu khién véi Contactor
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(n (1)(3)
L i —
T
-F1
® 1
B2 0 T
1T
9 | a8 14 24 I = | =
2 7 an | L)E i
RESET (2) L N N
>155s STk @5 13|z 23 Q21 Ny
< 2 i
ouw o 0
¥ wl
E S <
Y3 < 1] 12| L3
BiL @ Q11
y 5 | T
M ]
Al 1| - ) Ti| T2| T3
-1 -H1 =021 " .H3
A2 EF U v wi
M & ! — -
i M
Figure 15-15 Wiring of the 3RW40 2 to 3RW40 4 control circuit and the 3RW40 2 to 3RW40 7 main
circuit
3.3.5. Diéu khién ddo chieu quay
L ' (1(3)
—
#1 RN
S
-5 © §
a5 14 |24 L I T Py P
s2 7 i L
RESET @ | QM N\ N
*15s K1 | | 13| Sz
(a] % m
Sy > 9 |
®3 F o Q22— 021 -
5% :
54 -S4
51 82 1 S1 Y -82 B K1
Motor Maotar Motor | Motor
ow . |lazi cow -022\ cw | cow | 2] La
L C
205 i
IRW40
A an F - 1| )
Matar Ti| 12| T3
Stop
uil v w1
< J J )
Al 1)@ Al U U Al U M1 (FM
-ati H1 A a1 -Qz2 K1
N
= Bz 85
=1
w
Figure 15-18 Wiring of the 3RW40 2 to 3RW40 5 control circuit and the 3RW40 2 to 3RW40 7 main circuit

3.3.6. Diéu khién cé ham

Trang 112



TRUYEN PONG DPIEN

() (13}
L1 1
a1 i —
LT T
L =
82 1
RESET I_Eﬁﬁ_i 14 ___124 .
=156 s I T 1
‘Q'l'l: \ \] i
(2) TTes|a 13| 23
By o )z 2g
S W L1| L2| L3
¥ . -Q11 .
° ’ A A
T 12| 13
U] wi| wi
M1
gl M
i
= m
B
Al 1|t
-1 -Hi
A2
N ¢ !
Fault
Figure 15-21 Wiring of the 3RW40 2 to 3RW40 4 control / main circuit
3.4. Khdo sat cac chirc ning
3.4.1. Khoi dong mém
Voltage in %
A
U, 100 %
Parameterizable |
start voltage
. Time (t)
- Y T
- \ . 100 %
@Short starting time \Pi’g:g:?ﬁg'e Voltage at
the motor

@ Longer starting time
Figure 5-1 Principle of the voltage ramp

- U potentionmeter

+ Pién ap bat dau duoc thiét lap vdi U potentionmeter.
Gia tri nay xac dinh momen khoi dong ctia dong co. Dién ap
khoi dong thap thi momen khoi dong thap (khot dong mém) va
dong khéi dong thap.

+ bién é&p bat dau phai duogc lya chon dé dong co khot
dong ém dé nhan dugc tinh nang ctia bo khoi dong mem.
- t potentionmeter
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+ Thoi gian tang xac dinh thoi gian dé tang dién ap dong co tir dién ap bat dau dén dién
ap ctia ngudn cung cap. Thoi gian nay anh huong dén ting tbc momen cua dong Co.

+ Thoi gian tang dai s€ lam giam dong dién khoi dong va giam tang tbc momen khai
dong, khoi dong s¢ cham hon va em hon. Thoi gian ting toc phai du dai de dat duoc toc do
dinh muc. Néu thoi gian ndy ngin thi dong co s& khai dong véi dong rit cao, c6 thé bang
dong khai dong truc tiép.

Motor current |
(A A

IU rect [
on-line
starting

@
@
I.‘ioﬂ staner
INO'“ \
-
R n,., Motor speed
o[- oo
|
Soft starier W .
Snort ramp tme L Paramete.rlzable
| ramp time
Soft starter

Longer ramp time

Figure 5-3 Principle of the voltage ramp for the starting current characteristic

Motortorque (M)
Nm
M Dwect on-line start Ing
{maamum orgue
that can be generated) \——-"
/
M
Nom "‘rl)p‘/
Parameterizable — Accseration
start voltage o
-
n i - Speed (n)
e X min-1
@ Mqt oo \\..\Ea rameterizabl g:__/ Motor has run up and is

Short ramp time in nominal operation (n,,_).

torque starting time
@ M5011*31a1

Longes ramp time

@ Mm&c{e.g.l—a".‘

Figure 5-2 Principle of the voltage ramp for the torque characteristic

3.4.2. Dirng mém

Trong ché d6 dimg mém, tién trinh dimg oy
tu nhién coa tai bi giam tdc c6 diéu chinh.
Chirc nang nay duoc st dung khi tai phai duoc
ngan ngura dung dot ngoét. Pay la truong hop
dién hinh trong cdc Ung dung vd&i quén tinh
thap.

Umains (100%)

Ramp-down time Time (t)
- = s

Stop command on
soft starter
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Motor
speed
n

(D) N gastng down Stop command
at soft starter

@ MTorquecontolied
stopping mode

T potentionmeter: Xac dinh thoi gian ngudn cung cép van duy tri dén dong co sau khi
1énh ON dugc gd. Momen cta dong co duge tao giam dan boi dién ap cip vao giam dan va
do d6 khi dirng s& muot hon. Néu dat 0, khong c6 d6 doc dién ap giam khi dimg (dimg khong
tai).

3.4.3. Gioi han dong khaoi dong.

- le potentiometer: Dong dinh mtrc motor phai duoc thiét 1ap véi Ie. Bao vé qua tai dong

co dugc thiét 1ap voi gia tri nay.

~
21U

- xle potentiometer: Gigi han dong dugc thiét 1ap véi xle potentiometer dén dong ti da.
Vi du: Te duoc thiét 1ap 13 100A, xIe 13 5 thi dong gidi han 13 500A.
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BAI: 9. BQ BIEN TAN (INVERTER)

Thoi gian: 19 gio
Muc tiéu:

- Gidi thich dwoc nguyén Iy diéu chinh toc dé déng co bang phwong phdp thay déi tan so.
- Nhén biét dwoc céng vao, céng ra & bg bién tan. Két néi mach dong luc cho bo bién tan.
- Khéi dong va thuc hién ditng mém, ddo chiéu quay cho déng co.

1. Bién tan 3G3JX
1.1. So' lwgc vé bién tin cia OMRON
1.1.1. Gidi thiéu vé Bién Téin

Bién Tan I thiét bj ding dé chuyén doi dién ap hodic dong dién xoay chiéu ¢ dau vao tir
mot tan sO nay thanh dién 4p hodc dong dién c6 mot tan so khac ¢ dau ra.

Bo Bién T?}n thuong duge su dung‘dé giiéu khién van tbc dong co xoay qhiéq theo
phuong phép di€u khién tan so, theo do tan s6 cua ludi ngudn s€ thay doi thanh tan s6 bién
thién.

1.1.2. Cdc ho séin Ehém ciia Bién Tan _

crmon SYSORVE

N A
'

Pic tinh 3G3JX 3G3MX 3G3RX
Cong suit 0.2 = 7.5 kW 0.2 = 7.5 kW 5.5 = 400 kW
Cép dién 4p 3 pha 200VAC; 1 pha 200VAC;| 3 pha 200VAC;
3 pha 400VAC 3 pha 400VAC
Tan sb diéu khién 0.5 = 400 Hz 0.5 = 400 Hz 0.1 — 400 Hz
phén giai tan s6 0.1Hz

Diéu rong xung song Di‘éu rong xung song sin
sin (bieu khién V/f| (DPiéu khién V/f, vecto cam
hodc vecto cam bicn) bién, hodc may phat xung )

bicu rong xung song

Phuong phap dicu khién sin (Didu khién V/f)

Tan sb song mang 2 =12 kHz 2 =14 kHz 2 =15 kHz

Béo v€ qua dong tuc thoi; bao v€ qua tai; bao vé qua ap; bao vé thép ap; lam
mat; bao vé noi dat;...

Cép bao vé IP20

Chtic nang bao vé

1.2. So' @6 ndi day ciia Bién Tan
1.2.1. So' dé két néi tiéu chudn
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- ==

OCreactor ---, | | Braking unit
{opticnal) :'.l-'-_J_': o T
A s
L= oy
+1 P42 /-
g oM\ ©) RILA (L1) "1
(ﬂ}i—o’ 'b—m 0 S/L2 (L2) M
o\ ©) TILS (N/L3)
3-phase 200 WV AC
1/3-phase 200V AC =2
3-phase 400 V AC y P
o PSC L
Multi-function input 1 k<
lMu fti-function input 2 - ) & Ralay output =3
Kutti-function input 3 . 59 Common
Mutti-function input 4 a4
Mutti-function input 5 ~ -
e P I Multi-function output
Sequence input comman sc PC o Multi-function output comiman
"
E Fraquency refarence powar supply o FS AM O Analog monitor output
requency Frequancy refranca input (voltage)
referance SRS LA
i1 1o 2 ki) Fraquancy refarance comman
Frequancy refrancs input (cumenty

Céc chu thich trong ngodc don chi
Két ndi mot pha dau vao 200VAC

cac dau ki hiéu cho 3G3JX-AE__.
dén dau cuc L1 va N/L3.

Theo mic dinh, MA dugc dit 1a tiép diém thuong dong va MB 1a tiép diém thuong mo

trong ngd ra cua relay (MA, MB) dugc chon (C036).
rUWT' " Power
supply suppl
Ground pply Gr{iund
| |
o|lo|O |0 o ololololo
RIL1S/L2[TA3| © | © RIL1|S/L2[T/L3| & | &
e e
//—K/I
M- |Pr+2| +1
O[O0
@ |UmnViT2[WiT3 D UV WITa] N- [Pr+2] +1
OO Q| QlC|O |0 |0 |0O|0
Motor Motor
earth earth

Motor

Motor
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1.2.2. Néi diy cung cdp cho nguén va dpng co

Main circuit terminal block (input side) Main circuit terminal block (input side)

;‘._’:@ i
[ _[5]=
= = (@)
M|
[efefe] EEREEEEHeEEE
Main circuit terminal block (output side)

8]
ﬁ ,,{

,T Main circuit terminal block (output side)

Brusrar
Khéng duoc nbi ngudn cung cap khac téi R/L1, S/L2, hodc T/L3.
Khong dugc di chuyén thanh ngan mach giira P/+2 va +1, ngoai trir khi c6 mot ngudn
DC tuy y dugc noi vao.
1.2.3. So dé diu day Bién Téin

Inzide the Inverer
When interface power supply is used

When extarnal power supply is ussd

2,00 VDG
|_F'SC PCS
o
= |t =
) T B | B
=
& %, | e 55, | |
.q % E@ ﬂ:: ¥ :@l
24V OC
COM sC D;::.p] SC
—————
PLC aiC. Irfvarks PLC aiC. Inverter
. — VDG —  24VDC
COM pad 1 —_ I -

" O

FHE

i

Soures kg
||] 1

[I|E1

pa
L or psC
PLC st | SC
= =T L
Invertar FLC =l =

Invvertar
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1.3. Bang diéu khién

( omron SYSDRIVE )
3G3JX_INVERTER
Data display OHz | oPOWER
OA CALARM
RUN command LED indicator — O SO
RUN STOP CRUN / % <——— FREQ adj
RESET | oPRG \ adjuster
Operation keys — MIN MAX
COAN X7 |
— L vy
Tén Mo ta
CPOWER Led chi thi ngudn Séang Ién khi cung cAp ngudn dén mach diéu khién.
OALARM Led chi thi chudng bao dong | Sang 1én khi bién tan c6 16i su cd.
ORUN Led chi thi khi RUN Sang 1én khi bién tan dang chay.
Sang 1én khi dat gia tri cho moi churc nang va chi cho
o biét dit liéu hién thi.
OPRG Led chi thi PROGRAM Nhiap nhay trong luc canh bao (khi dit gia tri khong
ding).
— SR s g 1ia Hién thi dir liéu lién quan, nhu tin s chuan, ngé ra
oooo : i ’ ’
HEHL  |Hénthidrlieu dong dién va a3t gié tri.
O Hz i Séang lén dé chi cho biét dir liéu hién thi.
Led hién thi dir liéu Hz: tan s6
O A A: dong dién
Led chi thi Volume Sang 1én khi dat ngudn tan so chuan dén diéu chinh
FREQ.
. bat tan sd. Chi co hiég luc khi dat nguén tan s dét}
biéu chinh FREQ di€u chinh FREQ, (ki€m tra led Volume chi cho biét né
N ik séng 1én)
o Sang 1én khi 1énh Run duogc dit didu khién sb. (phim
O Led chifig iénh RUN Run trén didu khién s thi Tuon sin c6 dé didu khién)
] Bién tan khoi dong. Chi sin c6 khi chon diéu khién sd
RUN . § g
RUMRUN (kiém tra Iénh Run thi led sang Ién)
STOP ] Giam toc do va dung bién tan Chtrc nang nay gidng
RESET Phim STOP/RESET nhu phim Reset néu bién tan c6 16i sy cd.
. Chuyén giira: ché d¢ giam sat (d---), loai chirc nang co
Co Phim Mode ban (F---) va chirc ning mé rong (A---, b---, C---, H---)
. Enter dat gia tri (d€ thay doi gia tri dat, va chic chin
<) Phim Enter ching ta nhan phim Enter)
Phim tang Thfy d(,)l cavch thirc, chang han nhu tang gia tri cia
moi chic nang.
2 Phim giam T}}qy d?)i cévch thtrc, chang han nhu giam gia tri cda
moi chirc nang.

1.4. Cai dit cac thong sb ciia Bién Tan
1.4.1. Cai ddt chiéu quay thudn/nghich trén ban phim
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Day phim | MAu hién thi Mb ta

a» = Nhén va giit phim Mode khoéng 3s hodc hon dén khi hién thj
u.J “d001”, va sau d6 nhan lai (kiém tra tan s6 chuan)

RUN 0o Nhan phim RUN diéu khién LED hién thi sang

8] \ \ ,

/fﬁf-%% — Van nim diéu chinh tan sé tir tir.

\I /Ilﬂ d L Kiém tra gi4 tri hién thi cua tan s6 chuan _

M|\N\\'-‘-‘-‘ S bong co bat dau quay thudn phu hop véi tan s6 mau.

Bang cach diéu chinh tan sb va dam bao chic chin khong ¢ su rung dong va am thanh
khong binh thuong tir dong co.

Pam bao chic chan rang khong c6 16i va sy ¢b trong sudt qua trinh Bién Tan hoat dong.

Chuyén vi tri giita Forward va Reverse dé dao chiéu quay dong co dugc chon trong
FO04.

Sau khi chay khong tai, mudn dimng dong co thi ta nhan phim STOP/RESET.

Sau khi kiém tra qua trinh hoat dong khong tai ciia dong co, két ndi voi mot tai that su.

Trude khi mé tin hiéu diéu khién ta kiém tra nim diéu chinh tan sd sao cho ndm & vi tri
“Min”.

_ Boivi 16i o thé xay ra trong sudt qua trinh hoat dong, do d6 phai dam bao chic chin

rang phim STOP/RESET s¢€ dé dang nhan thay va sir dung cho ngudi van hanh.

Dung tin hiéu sé dé diéu khién Bién Tan hoat dong & ché do c6 tai gibng nhu & ché do
khong tai.
1.4.2. Cai diit cdc tham sé co bin
a. Théng s6 ban dau

Cac thong s6 ban dau dugc dung v6i nhi€ém vu theo sau

Pé khoi tao thong sd, ta dit thong sé b084 voi gia tri “02”.

D&y phim MAu hién thi Mo ta
,'_-f_ ,'3 Bat ngudn
a2 Co_ _ _ Nhan phim Mode mot 1an va sau d6 nhan phim
o ¥ = giam 3 1in dén khi hién thi “b---
o =00 Nhan phim Mode cho “b001” hién thi.
= Sir dung phim tang hogc giam dén khi hién thi
) o Nhén phim Mode va dat gia trj hién thi trong
- “b084”.
- = Dung phim ting hodc giam dé hién thi “02”.
A || & U ':l' gp ghoac g 1
) e NN Nhén phim Enter, gia tri dt dugc nhin Enter
el At va “b084” hién thi.
sToP Nhén phim STOP/RESET trong khi gitt dong
RESET - AF thoi phim Mode va phim giam. Khi dén hién
NN . J4 ’ \ ) ’
Ol th‘} nl:l.’ilp nhay t’hl Igha pl,nrn STOP/\RESET ra
dau tién, sau d6 dén phim Mode va phim giam.
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(In1s)

T
=i

1
I

Hién thi phan khoi tao.

S4 tham s6 s& dugc hién thi tré lai trong vong

khoang 1s.
b. Cai ddt cong sudt cho ddng co VA sé cuc ciia ddng co chon
Tham | B9 Tén Moti | Phamvicaidit | Ponvi | Micdinh | G140 doan
S0 dém : i i o khi chay.
£k 200V loai
ccglr? nsuﬁit Iéffr‘i ngir véi 0.2/0.4/0.75/1.5 Thay dbi
HO03 | 1165h déng U ;‘f Tan | /2203.7/55/75 | KW canysuét Khang
s 400V logi g
0.4/0.75/1.5/2.2
13.7/5.5/7.5
Chons6 | Két ndi
H004 | 11660 | ¢ dong | dong covoi | 2/4/6/8 Cuc |4 Khong
co Bién Tan
Day phim MAu hién thi M5 ta
- H--- Nhén phim Mode hai 1an dén khi hién thi chon Mode
A ||l ¥ - - - - Dung phim ting hodc giam dén khi hién thj “H---.
o HOod Nhén phim Mode, hién thj “H003”
co ,'_-f = ,'_-} Nhan phim Mode. Dt gié tri hién thi trong “H003”
Al xz f'_-: o B Dung phim ting hodc giam dé dat mirc cong suit dong
. co
<J o4n Nhén phim Enter. Dt gi4 trj va Enter.
{In approx. 1 ) - ,'_-f f_-,’ :-f S6 tham sb xuét hién lai.

C. Hién thi che do giam sat, logi chirc nang co ban va cdac chirc nang mo rong
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Power

Oon

$

bl. Hién thi dit liéu gidm sat (mic dinh 13 <0.0”)

[ omron SYSDRIVE

AGIIN INVERTER

7 | wHe | SPOWER
Lt s QALARM
o
STOP | @AuM
RUN || SeeeT | opac @
MIN
COA| X |

23

[

b2. Hién thi ma ché do giam sat 1a “d001”

("~ omron SYSDRIVE
SGLIX INVERTER

NN
[ I |

OPOWER
QALARM

oHz
- X3

Q m
STOP GRUN
RUN || reser CLETRN
M -8
ODOA ||| <

Nhén phim Mode mét 1an dé tré vé ma ché do giam
sat dé hién thi giam sat.

Press f‘ Press

Hién thi “d002”

omrRon SYSDRIVE
IGIN INVERTER
1 i1 1 D] exe | oPowER
Vi oa SALARM
] fﬁﬂhgﬁ
STOP GHUN
RUN
YN || Reser | opac \@&
M MAX
COIlAR|| ||

Press f‘ Press

(13 times)

(13

times)
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b3. Hién thi loai ma chic nang co ban “F001”

P

omron SYSDRIVE
AG314 INVERTER

-

i~ v T p| PHz [ GPOWER
e L GALARM
a
STOP QRUN f %
"N REsET | orme \@{;

KN A
oA ||
Press | X/ f‘ Press | A

(4 times) (4 times)

b4. Hién thi loai chirc nang mo rong “A---

P

omron SYSDRIVE
363X INVERTER

.‘

aHz
QA

SPOWER
FALARM

oRUM ‘f ?II.'I

Press

b5. Hién thi ma chirc ning giam sat “d001”

STOP @
RUMN —
RESET ]
orne hﬂ IKJK
CO|A| || <
7 f‘ Press | A
(4 times) (4 times)

-

omron SYSDRIVE
3G3JX INVERTER

-

...
-
-
-
-
-

O Hz
L=

SPOWER
ZALARM

RESET

o
5 QRUN ﬁ
RUN STOF

oPRG I3

9)

MIH

>

¥

<)

d. Cai dat chirc nang

Hién thi loai churc nang md rong
cuta A & b&CeH

Quay trd vé bude 2.

Chuyén phuong phap diéu khién RUN (diéu khién sb sang diéu khién bang hop ddu day)

Pé chuyén phuong phap dleu khlen RUN tu diéu khién sd (méc dinh cua hang) sang hp
dau day, chung ta can thay doi tin s mau chon trong (A001) tir diéu khién sé (02) dén dau

day (01).
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bl. Hién thi loai chirc nang mé rong “A---*

" omron SYSDRIVE N
FG3JK INVERTER
l'-l' o Mz QPFOWER

L oA RALARN

[+]
s enon AT

RESET | opAG \} é]
L L

Wl

COA|| ¥ ||

' Press |CO

13

Dé hién thi “A--- ta theo phuong phap
mo ta trong myc 6.2.2.3.

Mic dinh,lénh RUN thi dén LED hién
thi s€ sang 1én nhu 1énh RUN chon dé dat
tin hiéu di€u khién so

b2. Hién thi m chirc ning mo rong “A001”

" omron SYSDRIVE k
SG3JX INVERTER

Ty | BHeo | BPOWER

LI B N S oALARM

o
STOF | oRUN @
sl \1£

RUN
RESET 2PRG

CO|A| || <

. Press | <~

Hién thi “A002”

" omron SYSDRIVE
SGLI [NVERTER

= | 9Hz oPOVWER

i s
i | aa BALARM
=] f‘h\
STOP CHRUMN
AUN' || Reser | opra i\
L8] BN Ak
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b3. Hién thi loai chirc ning duoc cai dat ( cai dit trong “A002”)

.‘

(R
— ) Mic dinh thi hién thi diéu khién sé <027
i~ ] O Hz OFOWER N
T en | cavaam duogc chon trong 1énh RUN (A002).
3 Chuong trinh hién thi LED sang Ién trong
STOP | oRUN khi hién thi cai dat chirc nang mé rong.
RUN RESET aPRG
LA TiY MAN
CO|A| | </

‘ Press

A

Thay doi cai dat “A002”

-

omron SYSDRIVE
JG3JX INVERTER

Thay d6i Iénh RUN dén dau cyc “01”.

i~ | enz | erowEr
i oa oALARM
= f;a;\
STOP TRLM
BLIMN
: FESET | ePRG \@é}
KN MaX
CO|AR|| || </

‘ Press

)

b4. Hién thi loai ma chirc nang “A002”.

-

omron SYSDRIVE
AG3IN_INVERTER

-

Nhan phim Enter dé an dinh viéc thay

= | oMz | erowER ddi cai dat.
[T Joa JommM | Chon lenh Run thi thay déi dén diu
. m cuc, va Iénh Run s& 1am cho dén hién
oy |[5T0P ] erun @ thi Led tit.
RESET | oPRG . o s, :
e hﬂ ,,i? Bay gio ban c0 thé thay doi dén loai
chtrc nang mo rong khéac.
CO|A|| ¥ |
‘ Press |CO
(3 times)

b5. Hién thi loai chirc ndng mé rong “A---<.

,

omRon SYSDRIVE o .
e Bay gio chdng ta co thé di
i o Hz SPOVWER h A d A I - h , -
e = = |ea | eaamm | C ﬂuyeﬁn en; Oz,il (?,uc ?ang
° mé rong, che do giam sat va

—on |[ETeE ] erun m chire niang co ban khac.
RESET | oPRG ]
MIN MAX
CO| AR ||| </

e. Cai dat loai churc nang
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Chung ta c6 thé Enter loai ma ché do giam sat, chirc ning co ban, va chiéu chirc ning
mo rong, nd tot nhu 1a phuong phap vong tron.
Du6i ddy 1a mot thi du ma ma d001 cua ché d6 giam sat thay doi dén chirc ning mé rong
A029.
bl. Hién thi ma ché d6 giam sat “d001”.

" omron SYSDRIVE
AGAX |NVERTER

Tl i| @Hz GPOWER
o I oa SALARM
o

-
-
-

STOP RN
AUN RESET QPFRCG
MIN MAK
CO||l A | ¥

‘Press Ay | and | # | simultaneously

b2. Thay d6i loai chirc nang.

" omron SYSDRIVE h , A 2. \ A 11.:
3C3JX INVERTER Chung ta c6 thé thay doi 4 hang so khi
|11 g @Hz | OPOWER “d” nhap nhay.

L A Y OALARM

rrihny

aun || STOP umﬁ

RESET | o©PAG é]
CO|IAR|| | </
'Press N
(2 times)
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Hién thi “A001”
" omron SYSDRIVE A
3GEIK |NVERTER
i1 1T g| ©Hz | OPOWER .
Fra g 1 oa | oaanm “A” nhap nhay.
rrrsn , , , . P P
@ m Nhan phim Enter dé an dinh s6 nhap
STOP | oRUN nhay.
RUN
Y RESET | oPAG \} {?
MM Max
CO|I|AR|| ¥ || </
L s
‘ Press | =)
b3. Thay d6i s6 chirc nang thir 3.
i B A 5 J A I3
omron SYSDRIVE S6 “0” thur 3 nhap nhay.
o | oHe | ePowER Nhan phim Enter dé an dinh so6 “0”
P 1 oa | oALARM n@g nhu ching ta khong can thay
o doi no.
aun || STEP | eRUN Nhin phim Mode dén khi “A” nhap
RESET GPRG nhay
Al SAN
e r
‘ Press | .J
b4. Thay dbi s6 chirc niang thtr 2
" omron SYSDRIVE 1 % . % .
3530 INVERTER S670” thir 2 nhap nhay.
071 T p| Bt | ePOWER Nhan phim Mode dén khi sé “0” thir 3
Im NN Il oa | aaLasm % A
£ nhap nhay lai
g
STOP | eRuN
FAUN') | Reser | opre
MM X
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Hién thi “A021”
( omron SYSDRIVE y
IEAIE |NVERTER
1 T | e | ePowER S6 “2” ¢ot thir 2 nhap nhay.
LI I oa SALARNM
FPTLAL
o
STOP oRUN
RUN || feseT | oeme @
il A
CO|I| AR > || </
LY .

b5. Thay d6i s6 chirc ning thir 1

(" omron SYSDRIVE 7
AGAIE |NVERTER , , ,
O T 4| ok | erowen S6 “1” cua ¢t thir nhat nhap nhay.
e L Nhan phim Mode dén khi s6 thir hai

i “0” bat dau nhap nhay lai.
STOP | @RUN
FUN O Reser | oene @
|

CoO|| A |||

)

‘Press N2 o | A

(2 times) (8 times)
Hién thi “A029”.
(" omRon SYSDRIVE b

JGEIE INVERTER

= 1 1 | oM POWER 2 cerrs s ot P )
i~ ;_; 45 :; :;,Aw SO “9” cot thir 1 nhap nhay.

& m
STOP | ©RUN
RLUIM
RESET | wPRG 1\ g
IR B

<)

J
»
{

‘ Press | .J

r
A

Enter so “9”.

b6. Hoan tét viéc chon chirc nang

[ omron SYSDRIVE 3
363X |NVERTER

01 1| one | erowEn Nhéan phim Mode dé thay dbi
ririJgi_ _Jfoa BALARN dit liéu cho “A029”

L] ﬁ
GRUN
RUN STOP

RESET | opRc \} é’
M

MIH

CO||A ||

ey _y

Hoan tét viéc chon lwa “A029”.
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(Thong tin phuy)
, Néu ban Enter mot tham s6 thi né khong chua trong danh sach tham s, s& quay trd lai
hién thi tham so6 trudce day.
Nhén Enter dé dich chuyén s sang phai, nhin phim Mode dé dich chuyén sang trai.
f. chuyén doi tham so
[~]™
——[J00 ! N

'4 * : Press the key

J08 3
o3| |
FOOo !
*5 [#]
|j| 'i:iil + NN
[= *—:,_| ann
= =l Iﬂ
*E 1]
. ___ )
il na— i R § pu—
: ~ 1.
(<] ] l
IIIIII‘I_ HHHH

) [ ] [

b_il \H_HL-}EA '2 i““-iL-}
[ . [ =
J l
L___ I-II-II-I‘I_ 9999
=) =] |
H--- AO03
[ = i
L

Dit liéu khong luu trit néu nhan phim Mode.

Nhan phim Enter dé luu trir dit liéu.

Khi chiing ta nhan phim Mode sau khi chung ta tro vé thong sb hién thi n6 khong luu trix
dir 1iéu trong loai chirc nang mo rong, ki€u chirc nang nay dugc lya chon.

Khi ghﬁng ta nhin phim Enter v6i d--- hay FOO1 hién thi, dit liéu duoc giam sat va luu
trr va xuat hién khi nguon bat ON.

~ Khi ching ta nhan phim Enter, con s6 dau tién ctia moi thong s6 cai dat duoc luu trir va

hién thi khi nguon bat ON (vi du F002, A---, ...)

Dé hién thi mot gjém sat dac biét khi nguén bat 1én, nhan phim Enter dé hién thi giam s:cit
do6. Néu mot thong so 01:1a loai chlrc nang mo rong thi d}rc_rc Iuu trir sau khi qhﬁng ta nh‘éu}
phim Enter, tuy nhién kiéu (A---, b---, C---, d---, H---) xuat hi¢n tai liic bat nguon k¢ tiép. B¢
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ngin chin didu ndy, luon nhin phim Enter lai v&i yéu cau hién thi giam sat sau khi luu trit
mot thong so.
1.4.3. Cdc tham sé co bin

Tham sb Chirc ning Dir li€u Mic dinh | Pon vi
A4 42 00: Piéu khién s6 (diéu chinh FREQ)
A001 Chon tan s6 chuan 0L b 5}1 diy 00 )
02: biu khien so (F001)
A201 | Chon tan s chuan thw 2 | 03: Truyén thong 00 -
- 10: Két qua diéu khién tan so.
S| Ao02 ChonlgnhRUN | O0l:Pduddy 02 -
51 02: biéu khién so
%‘ A202 Chon 1énh RUN thu 2 | 03: Truyén thong 02 -
S A003 Tan sb co ban 30. dén tan s Max [A004] 60.
Hz
A203 Tansd cobanthir2 | 30. dén tan s6 Max [A204] 60.
A004 Tan s6 Max . 60.
O - 30. den 400. Hz
A204 Tan s6 Max thu 2 60.
Tham s Chirc nang Dir liéu Mac D(r.n
) dinh | vi
A041 | Chon ting moment quay 00: Chi ting moment quay bang 00
tay
A241 | Chon tang moment quay thir 2 01: Tang moment quay tu dong 00 -
> :
8 | A042 | Tang dién 4 t bang t . 5.0
3 ang %f;n ap moment quay 'fmg ay 0.0 dén 20.0
g A242 | Tang dién 4p moment quay bang tay thu 2 0.0
£ | A043 | Tang tan sé moment quay bang ta . 25
g - g — auay 3 c A - 0.0 dén 50.0 %
o0 A243 | Tang tan sO moment quay bang tay thir 2 0.0
s o 00: Thugc tinh moment quay|
= | A044 | Chon thudc tinh V/f khéng déi (VC) 00
= g A
p=| 01: Giam thudc tinh moment i
<§- quay (ngudn 1.7 VP)
= A244 | Chon thudc tinh V/f thir 2 02: Pic biét giam thudc tinh 00
moment quay (VP dac biét)
A045 | Khuéch dai dién 4p ngd ra . 100.
- —— 20. deén 100. %
A245 | Khuéch dai dién ap ngd ra thu 2 100.
00: Mt tac dung
A051 | Chon ham tin hiéu DC 01: Cotac dung 00 -
O 02: biéu khién tan so (dat gia tri
2 | A052 | Tan s6 him tin higu DC 0.0 dén 60.0 0.5 | Hz
<« r
i A053 | Thoi gian tri hoan ham tin hiéu DC 0.0 den 5.0 0.0 S
= | A054 | Ngudn ham tin higu DC 0. dén 100. 50 | %
£ | A055 | Thoi gian him tin higu DC 0.0 dén 60.0 05
s 00: Diéu khién bién
A056 | Chon phuong phap ham tin hi¢u DC 01: Didu khién mirc 01 -
Tham s6 Chirc nang Dir liéu Mac })(r.n
j dinh | vi
»|A061 | Gi6i han tan sb trén 0.0/ gi¢i han tan s6 thap dén tan s6 Max 0.0
PERTE . N Hz
£ %D €/ A261 |Gi6i han tan sb trén tha 2 0.0/ gidi han tan so6 thap dén tan s6 Max tht2 0.0

Trang 131



ThS NGUYEN VAN BAN

A062 | Gibi han tan sb dudi 0.0/ tin s6 bat dau dén giGi han tan sb trén 0.0
. 2 N L Hz
A262 |Gidbi han tan so trén thir 2 0.0/ tan so0 bat dau dén gidi han tan so trén thir 2 0.0
A063 |Nhay tan 1 0.0
A064 |Po rong nhay tan so 1 0.5
A065 | Nhay tan 2 Tan s6 nhay: 0.0 dén 400.0 0.0 Y
3 A A X £ 5 e Z
A066 |Do rong nhay tan 2 D6 rong tan so nhay: 0.0 dén 10.0 05
A067 |Nhay tan 3 0.0
A068 | D6 rong nhay tan 3 0.5
00: Mt tac dung
A071 |Lua chon PID 01: C6 tac dung 00 -
A072 |Khuéch dai P PID 0.2 dn 5.0 1.0 |-
A A073 |Khuéch dai I PID 0.0 dén 150.0 1.0 |s
& |A074 |Khuéch dai D PID 0.00 dén 100.0 00 |s
=i .
2 |A075 |TilgPID 0.01 dén 99.99 1.00 |t
P 00: FI
"= ca ks ik 01: FV
A in hiéu hdi tié . .
A076 |Chon tin hiéu hoi tiep PID 02 Trgyén tl}f)ng RS485 00
10: biéu khién chic ndng ngd ra
\ . 00: OFF (d6 1éch = gié tri chi tiéu— gia tri hdi tiép)
AQ7T Do chuc nang PID 01: ON (d0 léch = gi tri hdi tiép - gid tr chitiéw) |00 |
Ao7g | ioThan chie nang ng0 12 09 aén 100.0 00 %
po3 00: ludn luén ON
"2 =|A081 |Chon AVR 01: ludn ludn OFF ) 02 |-
‘i:: < 02: OFF sudt thoi gian giam toc
E Loai 200V: 200/4
& £ |A082 |Chon dién 4p AVR 200/215/220/230/240 0 v
< Loai 400V: 380/400/415/440/460/480
Tham sb Chiic ning Dit liéu Mac | Bon
dinh vi
2 00: Diéu khién théng thuong
A085 | Chon kieu RUN 01: Pidu khién tiét kiem dien | °° -
< A086 Da,c trung luu trir dign/diéu khién 0 dén 100 50 %
N chinh xac ’
8 |A092 |2 thoi gian ting toc 0.01 dén 99.99
£ . . 100.0 dén 999.9 s
gg A292 |2 thoi gian tang toc tha 2 1000. dén 3000. 15.00
& |A093 |2 thoi gian giam tdc 0.01 dén 99.99 15.00
20 - 100.0 dén 999.9 S
g A293 |2 thoi gian giam toc thir 2 1000. dén 3000. 15.00
Q A ~ N /,
2 |A094 |Chon 2 budc ting/giam tc do 00: chuyén qua ngd vao da chuc
< i nang 09 (2CH)
§7 A294 | Chon 2 budc tang/giam toc d6 thur 2 | 01: chuyén qua cai dat 00
= |A095 |2 budc thn sb tang toc , 0.0
< — - 0.0 dén 400.0 Hz
N A295 |2 budc tan so tang toc thur 2 0.0
A096 |2 budc tan sb giam toc . 0.0
— 0.0 dén 400.0 Hz
A296 |2 budc tan s6 giam toc thur 2 0.0
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Rk 00: duong day i
A097 | Chon kiéu tang toc 01: hinh dwomg cong S 00
2oz 00: duong day
A098 | Chon kiéu giam toc 01: hinh dwomg cong S 00 -
Tham s Chirc ning Dir liéu Mac Do.'n
dinh | vi
o |A101 |[Tén s bat dau FI 0.0 dén 400.0 0.0 Hz
§ |AL02 | Tan s két thic FI 0.0 9dén 400.0 0.0 Hz
S ‘8 |A103 |Hé sb bt dau FI 0. dén 100. 0. %
= o T 7
§ S |A104 |Ha sb két thic FI 0. dén 100. 100. |%
2 Lo 00: Dung tan s6 bat dau FI (A101)
o) A105 |Chon lya bat dau FI 01- B4t diu OHz 01 -
Aqqy | Caidat diéu khién tan s6 ngd | 00: Diéu khién s6 (F001) 01 i
“Q vao A 01: Bicu khién so (diéu chinh FREQ)
8 e e iz x z . |02:NgdvaoFV
5 |A142 C?.l céat dicu khién tan s6 ngd 03: Ngb yao Fl 02 )
E vao 04: Truyén thong RS485
B o 00: Cong (A + B)
A |A143 |Chon loai diéu khién 01: Trir (A - B) 00 -
02: Nhéan (A x B)
£, |Al45 S6 lwong cong tan sb 0.0 dén 400.0 0.0 Hz
§ -8 A A x % 00: Cong gi4 tri A145 dén tan s6 ngd ra )
m |AL46 | Chiucong tan s0 01: Trir gia tri A145 tir tin s6 ngd ra 00
. A151 |Tén s6 bit dau VR 0.0 dén 400.0 0.0 Hz
> |A152 |Tan sd két thic VR 0.0 dén 400.0 0.0 Hz
=) 7 7 ~ R
£ |A153 |HE s6 bat dau VR 0. dén 100. 0. %
= |A154 |Hé s két thic VR 0. dén 100. 100. |%
<Q By 7 7 B
a L 00: Dung tan so bat dau (A151) i
A155 |Chon VR bat dau 01: B&t diu OHz 01
Tham s6 Chiic niing Dir liéu Mac| Don
dinh | vi
5 00: Chudng bao dong
k= . 01: Bat dau OHz
é’ b001 | Chon thir lai 02: Bét’d?lu tan sd phu hop o 0 |-
£ 03: Ngat sau khi ngrng giam tan s6 phu hop.
'*8 N . . < [N , N 7 A
\;é) b002 | Thoi gian ngat dién tirc thoi cho phép | 0.3 dén 25.0 1.0 |s
E |b003| Thoi gian chd thi lai 0.3 dén 100.0 10 |s
2 |04 | Chon dimg khi ngit dién tirc thoi hay | 00: Mét téc dung w0 |-
= trong luc ngat thap ap 01: Co tac dung
= boos | Chon thoi gian thir lai ngit dién tec | 00: 16 lan w0 |-
(%‘? thoi 01: Khong gidi han
= o o 00: Tafm sé gian doan
E b011 | Tan so6 bat dau tai tan s6 khoi dong lai |01: Tan s6 Max 00 |-
02: bat tan so
= |b012 | Mirc nhiét ké dién lam
< e 0.2 X lgm t&1 1.0 X lgm A
% [b212 | Muc nhigt ké dign thi 2 LT lam
§_ b013 | Chon thudc tinh nhiét ké dién 00: Giam thudc tinh moment quay 1 00
= o T 01: Thugc tinh moment quay khong d6i
Z. | b213|Chon thudc tinh nhiét ké dién thir 2 02: Giam thugc tinh moment quay 2 00 |-
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Tham s Chitrc nang Dir liéu Mic dinh | Don vi
B R A \ , .. |00: Mat tac dung
B v
2 |posp | Chug nang Khong ding e g3 C6 tic dung (dim) 00
B g 02: Co tac dung (khoi dong lai)
=
S L o \ A
5 | 051 g?”‘ina‘?g khong dimg dién dp 1) o 44, 1000, 0.0 v
= at dau luc ngat nguon tac thoi
&n
5 Chtre nang khong dung mire )
i b052 | giam tdc do luc ngit ngudn tirc | 0.0 dén 1000. 0.0 V
£ thot
‘U r
(%D Chtre nang khong dung thoi 0.01 dén 99.99
< |b053 gian giam tdc lac ngit ngudn 100.0 dén 999.9 1.0 S
g0 tuc thoi 1000 dén 3000
pla]
s Chtrc nang khong dung | bé rong )
% b054 | bat diu giam tdc luc ngit ngudn | 0.0 dén 10.0 0.0 Hz
tuc thoi
Tang mirc do bao vé quadp 15 4¢, 5 0.2 -
trong luc gidm toc
Q Thoi gian bao v¢ tron ven trong £
é 0056 | lic gidm toe 0.0 dén 150.0 0.2 S
2 ‘ 0. dn 255. \
i b080 bicu chinh AM ( chia s€ vdi C086 cho diéu chinh | 100 -
2 do léch AM)
@) N .
b082 |Tan so bat dau 0.5dn 9.9 15 Hz
b083 | Tan sb mang 2.0 dén 12.0 3.0 kHz
00: Xoa bo giam sat ngat
= 01: Dir liéu ban dau 00 i
< | b084 Chon khéi dong 02: Xoa bd giam sat ngat va dir liéu
1}3 ban dau
ST 00
b085 Chon tham s6 khéi dong * khong thay dbi 00 -
Tham s6 Chiic ning Dit ligu Mic dinh | Pon vi
b086 | Pao nguoc hé sd tan s6 0.1 3n 99.9 1.0 -
¢ 00: Co6 tac dung i
b087 | Chon phim STOP 01: Mt tac dung 00
: 00: Bat dau 0Hz
b088 | Chon dirng chay tu do 01: Khoi dong lai tin sé 00 -
2 01: Giam sat tan s6 ngd ra
= 02: Giam sat dong dién ngd ra
2 ) 03: Giam sat chiéu quay
'S |b089 | Chon bd giam sét hién thi 04: Giam sét gia tri hoi tiép PID 01 -
£ 05: Giam sat ngo vao da chirc nang
5 06: Giam sat ngd ra da chic nang
07: Giam sat su thay doi tan so
N 00: Ngimng giam tdc i
b091 |Chon ding 01: Naimg chay tir do 00
‘ ) 00: Ludn luén ON
b092 |Dicu khieén quat [am mat 01: ON trong luc RUN 01 -
02: Tuy theo by 6n dinh nhiét do
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L . .. ... |00: Mit tac dung
b130 |Chuc nang ngung khi qua tai 01: C6 tic dung 00 -
Cai dat mirc chire nang ding | 200-V class: 330. to 395.
bISL | i qua ap 400-V class: 660. to 790. 380/760 |V
Chon chirc ning bao vé qua |00: Mét tac dung
b133 |, R R 00 -
ap trong luc giam toc 01: Co tac dung
Cai dat mtc bao v¢ qua ap Loai 200V : 330. dén 395.
b134 trong luc giam toc Loai 400V : 660. dén 790. 3801760 1y,
Chtrc nang khir qué dong 00: Mat tac dung i
b140 dién 01: Co tac dung 01
o 00: Mét tac dung )
b150 |Giam tai ty dong 01: C6 thc dung 00
b151 |Chon chirc ndng sén sang | 00: Mat tic dung 00 .
a. Cai ddt kiéu diéu khién
Moi quan hé giita ting moment quay va thudc tinh V/f
Xac dinh mdi quan hé cta dién ap ngd ra dya vao tan sb ngd ra
Tham Chike niing Di ligu Mac | Don
S0 j dinh vi
A041 Chon tang Moment quay 00: Tang moment quay bang tay 00 )
*A241 | Chon ting Moment quay lan 2 01: Tang moment quay tu dong
A042 Tang dién 4p moment quay bang tay 0.0 dén 20.0 5.0
. . N (Tile giatri cua di€n ap AVR %
*A242 | Tang dién 4p moment quay bang tay lan 2 chon trong A082) 0.0
A043 Tang tan s moment quay béng tay 0.0 d&én 50.0 2.5 %
N I X N 2 1A LA A 5 0
*A243 | Tang tan sO moment quay bang tay lan 2 (Ti 1¢ tan 0 co ban) 0.0
- 00: Thudc tinh ctia moment
A044 Chon thudc tinh V/f quay khong déi (VC)
01: Giam thudc tinh cua 00 )
- N moment quay (Ngudn 1.7 VP)
*A244 Chon thudc tinh V/f1an 2 02: Giam dic biét thudc tinh
moment quay (VP déc biét)
A045 Ngo ra dién ap thu duogc 20 dén 100 100 | o
*A245 | Ngb ra dién ap thu dugc 1an 2 en 0
Chirc nang lién quan | A082, H003/H203, HO04/H204

bé chuyén sang di€u khién lan thtr 2, gan 08 dén dau cuc ngd vao da chlic nang va sau

do bat n6 1én ON

b. Phicong phép diéu khién (Thuéc tinhV/f)
Thuéc tinh ciia moment quay c¢é dinh (VC)
Dién ap ngd ra ti 1& vai tan sb ng6 ra.
Mic du ti 18 tir 0 Hz dén tan sb co ban, dién ap

ng6 ra khong do6i bat chap su thay doi tir tan sb co
ban dén tan s6 Max.

Gidm thuéc tinh moment quay (nguon 1.7 VP)

Thich hgp cho mdt cai quat hay bom nudéc ma
né khong phu thude nhiéu vao moment quay trong
cac loai co toc d6 thap. N6 cung cap hiéu sut cao,
giam tleng on va rung dong dan t4i giam dién ap
ngd ra dbi voi cac loai c6 toc do thap.

Output
voltage
(100%)

Output
i frequency (Hz)

0 Base frequency Max. frequency
(AO03/A203)  (ADD4/A204)
Qutput
voltage | .y ,
(100%) ' VP (1.7th

[ A" power of VP)E

¢ Output
i i frequency (Hz)
0 | i >
Base frequency Max. frequency
(AD03/A203) (AC04/A204)
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Giam thuoc tinh moment quay dac biét (VP dac biét)

Thich hop cho mdt cai quat hay bom nudc ma  output
n6 phuy thudéc vao moment quay trong cac loai co E’;’(‘)‘gﬂ? ””””””””” 7
toc do thap. Thudc tinh VC chi giam toc do cham ’ ’
trong viéc giam thudc tinh cua moment quay.

VG (1.7th power)i

| Output
Thoi ky a: Cung cap thude tinh moment quay o 4 i  frequency (Hz)
khong d6i (VC) trong pham vi tir 0 Hz dén 10% 10% of base  Base frequency Max. frequency
tan s0 co ban. Thi du néu tan sd co ban 1a 60Hz, frequency  (AD03/A203)  (A004/A204)
bién tan cung cap thudc tinh moment quay khong s T T

dbi trong pham vi tir 0 dén 6Hz.

Thot ky b: Giam thudc tinh moment quay trong pham vi tur 10% dén 100% cua tan s co
ban. Dién ap ngd ra co ban cua bién tin nim trén duong cong nguon 1.7 cua bién tan.

Thoi ky c: Cung cép dién ap khong d6i trong pham vi tir tin sd co ban dén tan s6 Max.
1.4.4. Cai dat ngo vao, ra da chirc ning

Tham s Chirc ning Dir li¢u Mic dinh|Pon vi
02: Piéu chinh cong tic gitra FV/FREQ qua dau
cuc AT‘ ) .
A005 | Chon FV/FI 03: Dicu chinh cong tac gilta FI/FREQ qua dau 02 )
cuc AT
= 04: Chi ngd vao FV
%0 05: Chi ngd vao FI
5 |A011 | Tan s6 bat dau FV 0 dén tan s6 Max 0 Hz
,§ A012 | Tan sb cudi FV 0 dén tan sb Max 0 Hz
E" A013 | Mirc bat dau FV 0 dén 100 0 %
A014 |Mtc cudi cung FV 0 dén 100 100 %
A015 | Bét diu chon FV 003 Bat dau tan s6 bén ngoai (dat giatri A011) 01 )
01: 0 Hz
A016 |FV, FI liy mau 1 dén 17 8 -
*§ A020 |Téc dd chuén da bude 0 | Tan sd dang bat dAu 0.0 dén tAn s6 Max 6.0 Hz
é A220 |2 toc d6 chuan da bude 0 |2 tan so6 dang bat dau 0.0 dén tan s6 Max
Tham sb Chirc ning Dir liéu Mac dinh (Don vi
A021 |Pa cip tbc d6 chudn 1 0.0
A022 |Pa cip tdc d6 chuin 2 0.0
A023 |Pa cép toc d6 chuén 3 0.0
A024 |DPa cip tdc do chuan 4 0.0
o LA025 |DPa cap toc d6 chuén 5 0.0
g A026 |Da cap toc 6 chuan 6 0.0
i A027 |DPa cip tdc d6 chuan 7 0.0
R T z
o | A028 |Da cap toc do chuan 8 0.0
D1 A029 |Pa chp tbe do chudn 9 0.0
A030 |Pa cip tdc d6 chuan 10 0.0
A031 |Pa cép toc d6 chudn 11 0.0
A032 |DPa cip tdc d6 chuin 12 0.0
A033 | DPa cip tdc do chuan 13 0.0
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A034 |DPa cip tdc d6 chuin 14 0.0
A035 |Pa cip toc d6 chudn 15 0.0
A038 | Tan s6 chét Tan s6 bat dau 0.00 dén 9.9 6.00 Hz
o 00: Ngung chay tu do
A039 | Dung chon Tan so chot 01: Ngung giam 0.0 -
02: Ngung ham DC '
Tham s6 Chirc nang Dir liéu Mac Do:n
: dinh | vi
C001 |Chon ngod vao da chuc nang 1 00
00: FW (Thuén)
C201 |Chon 2 ngd vao da chirc nang 1 01: RV (Nghich) 00
< s A~ 02: CF1 (Cai dat da toc do 1)
C002 |Chon ngo vao da chirc nang 2 03 CF2 ( Cai dit da téc do 2) 01
C202 |Chon 2 ngd vao da chirc ning 2 04: CF3 ( Cai dat da toc d6 3) 01
C003 |Chon ngo vao da chirc nang 3 gg ch ié&agl)})at da toc do 4) 18
C203 |Chon 2 ngd vao da chirc nang 3 07; DB (Ham DC m¢ rong) 18
C004 |Chon ngd vao da chirc ning 4 08: SET (Piéu khién léf} 2) 12
C204 |Chon 2 ngd vao da chirc nang 4 09: 2CH (2 b}roc tang/giam) 12
11: FRS (Ngung chay tu do)
C005 |Chon ngd vao da chuc nang 5 12: EXT (Ngét ngoai) 02
13: USP (Chuc nang USP)
15: SFT (Khoa phan mém)
20 16: AT (Chuyén ngd vao tuong tu)
E 18: RS (Reset)
2 19: PTC (Ngd vao dién trd nhiét)
S 20: STA (3 day start) -
S 21: STP (3 day stop)
r§ 22: F/R (3 day thuan/nghich)
o | C205 |Chon 2 ngd vao da churc nang 5 23: PID (St dung/cam st dung PID) 02
oA 24: PIDC (Reset toan b PID)
27: UP (Chue néng nhanh 1én/xudng)
28: DWN ( Chtrc ndng nhanh 1én/xudng )
29: UDC (Chirc nang x6a dir ligu
1én/xubng) v
31: OPE (Diéu khién cudng birc)
50: ADD (Cong tan s0)
co11 C}lon ngo vao hoat dong da churc 00
nang 1
Chon ngd vao hoat dong da chirc 00: NO (Thu:c‘?'ng qu”)
C012 ning 2 01: NC (Thuong dong) 00
co13 C}lon ngo vao hoat dong da churc 00
nang 3
Co14 C}lon ngo vao hoat dong da chuc 00
nang 4
Co15 C}lon ngo vao hoat dong da churc 00
nang 5
Tham s6 Chirc nang Dir liéu Mgc })(r.n
j dinh vi
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00: RUN (Trong lic chay )
01: FA1 (Mién toc d6 khong doi )
. . , 02: FA2 (Dat tan so tin hi€u dén)
Co21 C}lon dau cyc ngd rada chic | 3. oL (Canh bo qué tai) 00
nang P1 04: OD (D¢ léch PID qué mirc)
05: AL (Ngo ra chuong bao dong )
06: Dc (Phat hi¢n hé mach)
07: FBV (Trang thai ngé ra FB PID)
' 08: NDc (Loi hé thong)
cozg | Chon chiic nang ngd ra Relay  |09: LOG(Ngd ra diéu khién logic) 05
(MA, MB) 10: ODc (Tuy chon thong tin hé mach)
43: LOC (Phat hién dau hi€u qua tai nhe)
00: Tan s6 ngd ra -
C028 |Chon AM 01: Dong dién ngo ra 00
2’ Co31 Chon contéc dau cyc ngd ra da , , 00
'S chtrc nang P1 00: NO contac tai MA; NC contac tai MB
19} ’ i z . . z .
% 036 Chon contic ngd ra Relay 01: NC contac tai MA; NO contac tai MB 01 _
g (MA, MB)
S 00: Cho Phép Trong Luc Tang/Giam toc do
1) e 1n s khong doi. 01 -
%0 C038 | Kicu tin hi¢u ngd ra tai nhe. 01: Chi cho phép trong luc téc d6 khong dbi
S
"3 X . . . i . n
= C039 | Mitc phat hién tai nhe O.Q denv 2.0 x ,Dong dinh mtc (0.0 cai dat Dpng ’
O chure nang khoa) dinh muc
9, |C41  |Mirc do canh béo qué tai. 0.0: Khong hoat dong Dong dinh
= \ . N . ) mirc
o Mirc d6 canh bao qué tai lan 2. 0.1 x Dong dinh muc t6i 2.0 X Dong dinh Dong dinh
E C241 ) murc murc A
= Tan s6 dat dén trong sudt thoi .
= ot A
< = A A A A -
5 |cosz | Tansodatdentrong sudtthoi | 44 400 0 0.0 Hz
By glan giam toc
:S C044 | Mtic d6 lIéch qua muc PID. 0.0 dén 100.0 3.0 %
C052 | Gioi han trén FB PID. 100 %
C053 | Gidi han dudi FB PID. 0.0 dén 100.0 0.0 °
Tham s Chike niing D ligu Mic | Don
) dinh vi
g a 02: Diéu khién s6
C070 | Chon kiéu diéu khién 03 ModBus 02 -
. ) 04: 4800 bps
= |C071 |Thong tin vé chon toc do | 05: 9600 bps 04 -
én 06: 19200 bps
€ |C072 |Chon diém thong tin 1 dén 32. 1. -
)%3 00: Chaim/lé
S |C074 | Chon thong tin twong tw | 01: Chan 00 -
= 02: L&
= NP 1: 1-bit )
£ C075 | Chon thong tin bit ding 2 2_pit 1
B 00: Ngat ,
A i 01: Ngat sau khi ngirng giam toc do.
C076 |Chon 16i thong tin 02: B qua 02 -
03: Chay twdo
04: Ngung giam toc do
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C077 | Hét thoi gian 16i thong tin | 0.00 dén 99.99 0.00 |s
C078 | Thoi gian cho thong tin 0. dén 1000. 0. ms

C081 |Diéu chinh FV 0.0 dén 200.0 100.0 |%
C082 |Diéu chinh FI 0.0 dén 200.0 100.0 |%

Diéu
chinh
khac

Th%m Cllu’c Chirc nang Dir liéu Mac Do.'n
) nang dinh | vi
C086  |Diéu chinh d¢ léch AM 0.0 dén 10.0 0.0 |V
R X Dung "00".
C091 Khéng dung #Khong thay déi, 00 |
N 00: Khong tich trr dit li¢u tan s6 _
C101 | Chon Ién/xudng 01: Tich trir dit liéu tan s6 R
00: Ngaflt reset luc bat ngu\ck)n
01: Ngat reset luc tat ngudén i
102 Chon Reset 02: Chi cho phep trong lic ngit (Reset 00
khi bat nguon)
00: RUN (Béo hi€u trong luc chay)
Didu khién logic chirc 0 . |01: FA1 (Béo hiéu khi toc do khong doi)
C141 }e“A ten f0gIc Chue nang ngo | g>. FA2 (Béo hiéu tan sé dit) 0 |-
9 vao 03: OL (Canh bdo qua tai)
< 04: OD (B¢ léch PID)
05: AL (Ng6 ra chudng bao dong)
06: Dc (Phat hién hé mach)
a 2 . . . |07: FBV (Trang thai ngo ra FB PID)
C142 QleuBkhlen logic chirc nang ngd | hg: NDc (L&i hé théng) 01 |-
vao 10: ODc (Lwa chon thong tin hé mach)
43: LOC (Dau hi¢u phat hién tai nhe)
00: AND
C143 | Chon kidu didu khién logic 8; %R 0 |-
C144 Ng6 ra dau cuc P1 ON delay 0.0 dén 100.0 00 |s
C145 Ngé ra dau cuc P1 OFF delay 0.0 dén 100.0 0.0 |s
Ng0 ra Relay £
C148 ON delay 0.0 dén 100.0 0.0 |s
C149 Ngo ra Relay OFF delay 0.0 dén 100.0 0.0 |s
Mac
A A, aa dinh
HO003 Chon cong sudt dong co Loai 200V otia
_ 0.2/0.4/0.75/1.5/2.2/3.7/5.5/7.5 hang |
'i’:,z Loai 400V Mic
o hang
S
3 . 2
g |HO04 Chon s0 cuc dong co 4 4
<
; C
= H204 Chon s6 cuc 6 4 He
dong co lan thir 2 8
HO006 Tham s6 6n dinh 0. dén 255 100 |%
H206 | Tham sb én dinh lan thi 2 F e Lo 100 | %

Piéu khién 1an thtr 2 dugc hién thi khi chi dinh dit (08) dén diéu khién tir C001 dén
C005.
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1.5. Cac chirc ning cia Bién Tan

1.5.1. Chirc nang giam sat

- Ché d6 giam sat va kiéu churc ning co ban

Tham s Tén Dir ligu Miic dinh| Pon vi
doo1 Giam sat tin sb ngd ra 0.0 dén 400.0 - Hz
d002 Giam sat dong dién ngd ra 0.0 dén 999.9 - A
. F: Thuan
doo3 Giam sat chiéu quay 0: Dung - -
R: Nghich
0.00 dén 99.99
R S 100.0 deén 999.9
doo4 Giam sat gia tri hoi tiep PID 1000. dén 9999, - -
(Cho phép khi chon churc ndang PID)
Thi du
SafA
. OFF
doo5 Giam sat ngd vao da chirc nang | Pau cuc
S2, 34: ON - -
Pau cuc
S1, S3, S5:0FF
O
g8 8H=
Thl’ du Ma o
dooe6 Giam sat ngd ra da chirc nang Pau cuc - -
D‘l:ON
Pau cuc
MA:OFF
0.00 dén 99.99
Gidm st tin sé ned r 100.0 dén 999.9
d007 | o ki bidn ddi) 1000. dén 9999. , : :
1000 den 3996 (10000 den 39960)
(tan sO ngo ra x h¢ so bién doi ctia b086)
do13 Giam sat dién ap ngd ra 0. dén 600. - \Y
7 0. dén 9999.
do16 Tong thoi gian chay 1000 den 9999 - h
100 dén 999[h]
‘ 0. dén 9999.
do17 Giam sat thoi gian bat ngudn 1000 dén 9999 - h
100 dén 999[h]
do18 Giam sat bo 6n dinh nhi¢tddo  |0.0 dén 200.0 oc
doso Giam sat tan s6 nhiéu 0. dén 9999. - -
dos1 Giam sat nhidu 1 (méi nhét) M3 16i (diéu kién cua su cd) = tan sé ngd
d0g2 Giam sat nhidu 2 ra [Hz] - dong dién ngd ra [A] .
' ~ - dién ap DC bén trong [V] = thoi gian
dog3 Giam sat nhiéu 3 chay [h] = thoi gian ON [h]
Tham s6 Tén Dir liéu Mac Bo:n
: dinh | vi
d102 Giam sat dién ap DC 0.0 dén 999.9 - \Y
d104 Giam sat nhiét ké dién 0.0 dén 100.0 - %
FOO01 Giam sat/cai dat tin sb ngdra | Tan s6 bat dau dén tan s6 Max thir 1 va thir 2 |- Hz
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, 0.01 dén 99.99
F002 Thoi gian tang toc 100.0 dén 999.9 10.0 |s
1000. dén 3000.

, 0.01 dén 99.99
F202 | Thoi gian ting toc thir 2 100.0 dén 999.9 100 |s
1000. dén 3000.

, 0.01 dén 99.99
F003 Thoi gian giam toc 100.0 dén 999.9 10.0 |s
1000. dén 3000.

, 0.01 dén 99.99
F203 | Thoi gian gidm toc thir 2 100.0 dén 999.9 100 |s
1000. dén 3000.

00: Thuan

01: Nghich 'Y g

F004 Chon chiéu quay diéu khién

Chtrc nang lan thir 2 hién thi khi chi dinh dat (08) dén diéu khién tir C001 dén C005.
a. Gioi han qua tdi/canh bdo qua tai

Chtrc nang nay giup ngan chédn va ngat qua dong dién nhanh chong trong khi téc do hoat
dong khong d6i hay tiang toc.

Tham Chirc niing Di liéu Mac | Don
i} dinh Vi
ey as 00: mat tac dung. .
b021 Chen gi6i han qué thi 01: cho phép khi téc d6 hoat dong tang hay 01
L as 1A , khong doi.
*| , N -
b221 Chen gi6i han qué tai lan thiy 2 02: cho phép khi toc d6 hoat dong khong doi. 01
b022 | Mc gi6i han qué tai Iléfnx A
0.1 x Idm t6i 1.5 x Idm 15
*h222 | Muc gi6i han qua tai lan thir 2 : &mx A
b023 Thong s6 gi6i han qué tai 0.1 dén 3000.0 1.0 s
R . ( gidm thoi gian trong khi chirc ndng nay
*b223 | Thong s6 gidi han qua tai lan thir 2 | qang hoat dong) 1.0 s
b028 | Chon diém gi6i han qua tai 00: dt gia tri b022, ¥b222 00 -
*H228 | Chon diém gii han qua tai 1an thir 2 01: ngd ra dau cuc FV 00 -
C041 | Muc canh bao qua tai 0.0: khong hoat dong Idm
— - = - 0.1 x Idm t6i 2.0 x Idm (tin hiéu ngd ra OL A
*C241 | Mfc canh bao qua tai lan tha 2 khi mttc canh bao qua tai dugc nhan thy Idm
Chtric nang lién quan C021, C026

Dé chuyén ché dé diéu khién lan thir 2, gan gid tri 08 dén dau cuc ngd vao da chirc ning
va sau do bat no lén ON.

7 Bién tan giam sat dong dong co trong sudt thoi gian hoat dong tang tbe hay tég do khong
doi. Néu n6 dén muc gidi han qua tai thi ngd ra bién tan s& tu dong gidm xudng dén thong s
gi61 han qua tai.

Mirc gidi han qua tai dat gia tri dong dién cho chirc nang nay dé lam viéc.

Khi chue ne‘mg nay hoat dong, thoi gian ting toc tré' nén dai hon thoi gian dit.

Vi thong s gidi han qua tai dit qua thap, ngit /qua ap co thé xay ra dé phuc hdi ning
lugng tir dong co. Chirc nang nay thi qua trinh giam toc bang véi qua trinh tang toc.

Thyc hién diéu chinh sau néu chirc ning nay hoat dong sudt khi ting téc va tan sb
khong tim thay mirc muyc ti€u.

Tang thoi gian ting toc.

Tang moment quay.
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Tang murc gid1 han qua tai.
Dung bién tan cap cao hon.

Overload limit level
boz22

Deceleration set by the overload

limit parameter
4

Qutput current

Mau. frequency

ADD4/A204 Target frequency
FOO1
Inverter output
frequency

Chung ta c¢6 thé thay doi mirc cai dat trong viéc chon diém gidi han qua tai.

Chon 00 gia tri dat ciia b022 va ¥b222 dugc cung cap dén mirc gii han qua tai.

Chon 01 ngd vao dién ap tuong ty khoi dong gitta FV va FC va 10V & day phu hop voi
150% cua loai dong dién.

Chu ¥ rang 01 c6 thé chi dit néu PID khong khai dong va dau cuc AT khong duoc dit.

Cdnh bdo qua tdi

Néu tai qua ,ldna chtrc niang Overload limit level
nay canh bao dau hi€u qua tai bo22
ng6 ra, sau do Chﬁng ta ‘Cé thé Overload warning level
doc murc qua tai nay. Picu nay Co41

gitp ngan can hu hai co khi luc
qua tai trén bang tai, hay dung
mot pham vi hoat dong do ngat
qua tai ctia bién tan. oL

Cutput current

Gan 03 (OL) dén dau cuc cta ngd ra da chtrc nang P1(hay dau cuc ngd ra relay).
1.5.2. Chirc ndang dirng khi qua dién dp

Churc nang nay ngan ngua va ngit khi qua ap dé phuc hdi ning luong tir dong co trong
khi giam toc d6. Chu y rang thoi gian giam tdc ¢ thé dai hon gia tri dat. Néu dién ap DC
vuot qua gia tri dat, bién tan ngimg giam téc d6.Chiic ning nay giéng nhur 14 chirc ning dirng
khi qua di¢n ap, dugc mo ta trong b055 va b056. Tuy nhién chirc ndng nay céd khéc biét vé
thudc tinh luc giam tbc do va chung ta co thé Iva chon chirc nang cho h¢ théng cua ching ta.

Tham sb Chirc nang Dir liéu Mac dinh | Pon vi

00: mat tac dung
01: c6 tac dung
Loai 200V: 330 dén 395

b131 Cai dat mtc ngung khi qua ap Loai 400V- 660 dén 790 380/760 \Y

Chon lira mat tac dung hay c6 tic dung chirc nang dimg khi qua dién 4p trong b130.

b130 Ngung khi qua ap 00 -

bit lai chic nang muc dung khi qua dién ap trong b131.
~ Dién ap DC ctia mach chinh tang 1én boi vi su phuc hdi nang luong tir dong co méi khi
bat dau giam toc do. Vo1 chuce nang ngimg khi qua ap dat 1a c6 tac dung (b130: 01), bién tan
s€ ngung gidm toc d0 moi lan dién &p DC ctia mach chinh dugc tim thay mtc dung khi qua
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ap, n6 s€ cham hon murc qué dién
ap. Toc do giam sau d6 bat dau
lai néu murc dién ap giam xudng
dudi mic dung khi qua dién ap.

Véi chuc nang ngung khi
qua ap dat c6 tac dung (b130:
01), thi thoi gian giam toc do c6
thé 16n hon gia tri dit
(FO03/F203).

Chuc nang nay khong co
muc dich giltt cho mtc dién ap
DC ciia mach chinh khong doi.
Cai ngat khi qua ap c6 thé xay ra
néu dién ap DC cua mach chinh
tang 1én.

1.5.3. Chiec ndng ngdn chdn
qua dong dién

Overvoltage protection
level during deceleration

Overvoltage level

Cutput frequency

Internal DC voltage

Y

\‘.
i

Deceleration started %

Time

Decelerati;;an suspended

Deceleration suspended

I| i Time
Deceleration restarted

Chtic nang nay ngin chin qua dong dién boi vi dong dién ting lén khi tbc do tang nhanh.

Chon c6 tac dung hay mat tac dung chirc nang ngin chin qua dong dién trong b140.

Chtrc nang nay khong hoat dong trong thoi gian giam tdc do.

Tham s6 Chitc ning Dir liéu Miic dinh | Pon vi
s 1 L1 " 00: mét tac dung
b140 Ngan chédn qua dong dién 01: ¢6 tic dung 01
Output Desired ")
fraquancy _Atual acceleration after
/ suppression operation
Time
Output
current
Suppression level
(about 160% of the rating)
Time
1.5.4. Chikc ning cdc ngé diéu khién
a. Théng so ky thudt cia cdc ngd diéu khién
Ky A s e < Pic diém ky
higu Tén va chirc ning Mic dinh thuat
Cung cip diu cuc ngudn bén
ngoai cho tin hiéu ngd vao 24V DC £10%
PSC | (input) tai bo nhan logic. i ) 30 mA max.
Tin hi¢u ngd vao Cung cdp dau cuc ngo ra nguon
bén trong cho tin hi€u ngd
vao(output) tai ngudn logic 24V DC +10%
) 100mA max.
S1 Dau diy ngd vao da chirc ning Thuén/dung Contic ngd vao
S2 S1 toi SS. ’ Nghich/ding Dong:ON (Start)
S3 Chon 5 churc nang trong so 31 Reset 161 Mo : OFF (Stop)
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chue nang va gén chung dén tir Léi dimg khin T}_lc‘yi gian ON
S4 | dau day S1 t6i S5. cdp min la 12ms.
Nhiing dau day gén thi tu dong
thay doi khi sir dung chtic ning Pa cap toc do
S5 dirng khan cép. chuén 1
SC Tin hiéu ngd vao thong thuong -
Tin hiéu gidm sét | AM G‘iérn sét tan §6 Analog/giam sat | Giam sat tan sd
dong dién ngd ra Analog Analog
A A A A A 10 V DC
FS Cung cap nguon tan so chuan. - 10 MA max.
0-10Vv DC
Tré khang ngd
vaol0kQ
P FV | Tin hiéu mau tan s6 dién ap - Khi cai dat bién
Tan so chuan tré tai FS. FV
ngd vao varFc
(1-2kQ)
4-20mADC
Fl Tin hiéu mau tan sé dong dién - Tré khang ngd
vao 250 Q
FC Tan s chudn thong thudng -
Pau cuc ngd ra da chirc ning Tin hiéu tan sb
o N P1 chon trang thai ciia bién tan va dat duoc tai toc 27V DC
Tin hi¢u ngd ra gan n6 dén dau cyc P1. d6 khong ddi 50 mA max.
PC Tin hi€u ngd ra thong thuong -
MA Loai COl’ltéC | MBE | MA | MC | _
250V AC 2.0 A(dién tr¢ tai)I00VAC - min
Tin hiéu ngd ra 0.2 A (dién cam téi) 10mA '
Relay MB 30V DC 3.0 A (dién tro tai) 5V DC
0.6 A (dién cam tai) 100mA
Hoat dong thong thuong: MA-MC dong
MC | Hoat dong khong binh thuong hay tat nguén: MA-MC mé
b. Chitc nang ciia cac ngo diéu khién
Ngo chirc nang hfgu Tén Chirc niing va phuong phap két ndi Ca& day
Chon chtrc nang va gén ching toi ngd
s1 vao S1 toi SS.
S2 Hinh v& minh hoa
< ~ Ngd vao da
Con tac ngd vao S3 AR
S4 chtrc néng EIEEAEAEIER q
> 59 Y g éj,| sy o
ol ol ol o ay tu
< 0.15.0.7
Cai dat san 24V | Ngo0ra 24V DC 5 mm?2
P24 \ J
DC de nghi
SC 1;'1?1((3)’1\1/20 thong Tin hi€u ngd vao thong thuong 807 5 day
Ngudn cung cip Néu ngd vao da_ chirc ning dat véi | mm?.
muc logic thap, dau day PSC cung cap
Cung cép ngudn bén ngoai dau diy ngd vao.
PSC X < X <~ s IR N
nguon ngod vao Néu ngd vao da chic ndng dat voi
mirc logic ngudn, dau diy PSC cung
cAp nguon bén trong diu day ngd ra.
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Cung cap * External voltage directive is 010 9.8 V.
FS nguodn tan s (Nominal input: 10 V)
chuan ngd ra.
Tan so chuan FS|FV| FI|FC
FV AN
ngd vao (dién L ------
ap mot chiéu) | ol b I:l
. . . E| Tan so chuan , , ® ¢
Tin sb chuén ngd vao (dong Varlable resistor 01098V DC
Analog bén ngoai dién mot chiéu) (112 W min.) (Nominal input: 10V)
110240 Input impedance 10
o | g
CX0,
41019.6 mA DC
(Nominal input: 20 mA)
Chon lya tir tan s6 hay Ty
dong dién ngo ra. . IF
~ , bic diém k¥ thuat dau
Giam sat ngd ra AM Ijé%lo rzg:kc)huc day ngo ra. , A
& & 0 to 10V DC hét thang ||
do.
1 mA max.
p1 Nvgf) ra ,da chuc D‘Aéc c{iém 1~<}7 thuat
nang thir 2 déau day ngo ra S
. A 4 ~ Mé c6 gbp ngo ra. (R
M& ¢6 gop ngd ra o Ngo rada chie | 27V DC max. T o *
néng th@ng 50mA max. L
thuong Chot} trang thai ctia bién tan va gan né
toi dau day P1.
MA Ngo rarela :
Ngo ra relay MB g y Chon chuc nang giong nhu ngd ra da
Ngbd ra relay | chic nang thir *3, tha *4.
MC . .
thong thuong

*1. Ngd vao ddng thoi ciia dong dién va dién 4p thi khong thuc hién dugc. Khong két ndi
v6i tin hiéu dong thoi.

*2. Theo mac dinh cua héng, ngd ra da chirc nang P1 duoc dit la tiép diém thuong mo
NO. bé chuyén sang ti€p diém thuong dong NC, ta thay doi cai dat C031.

*3, Dudi day 1a dic diém k§ thuat tiép diém cta ngd ra relay.

Piu day ngé ra Tiep 21:’;‘ cong Tai tré Tai cam
7 250V AC 25A 250V AC 0.2 A
MAMC ax. 30V DC 3A 30VDC 0.7A
Min 100V AC 10 mA
' 5V DC 100 mA
Max 250VAC 1A 250V AC 02A
MBLMC ' 30VDC 1A 30VDC 02A
Min 100V AC 10 mA
: 5V DC 100 mA

*4. Theo mdc dinh cua héng, ngd ra relay (MA, MB) tiép diém chon (C036) duogc dit 1a
tiép diém thuong dong NC gitta MA-MC, va tiép diém thuong ma NO giita MB-MC.
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1.6. Khio sat chirc niing bién tan 3G3MV
1.6.1. Vin hanh
Trinh tu cac budc
- Cap ngudn cho bién tan.
- Bau day cho tai.
- f?éu day cho cac ngo vao, ra cua bién tan néu st dung phuong phap diéu khién bang
tiep diem va dau day.
- Cai dit dién &p, dong dién, tan sé ngd vao, ra.
- Cai dit cac thong s co ban can thiét.
- Cai dat kiéu diéu khién.
- Cai dat ché d6 giam sét.
- Nhin Run dé chuong trinh hoat dong.
- Khi ¢6 su ¢ hay mubn ding thi nhan Stop/Reset.
1.6.2. Cdc bai thwe hanh trén bién tin 3G3MV
a. Cai dat cdc tham s6 co ban
- it tan s6 tham chiéu
- Chon cach thuc hién 1énh Run
- Tén s6 co ban
- Tan s6 16n nhét cua dong co

\

- Cai dit dién ap tdi da & ngd ra trén bién tan <«Tang m; ;Giém thow
- Cai dat thoi gian ting, giam toc FO02/A092 FO03/A093
- Thoat ché d¢ cai dat
Chon d001 (d001: hién thi tan s6 ngd ra, d013: hién thi dién 4p ngd ra)
Nhén
Nhan phim mode
b. Cai ddat bién tan diéu chinh toc do bang niim xoay

—

c. Cai ddt bién tan sir dung cdc ngé vao da chike ning
S1 = on : chay thuén, off: dung
S2 = on : chay nghich, off: dung
* Luu y: nut SR/SK chon PNP/NPN cho logi ngo vao
d. Thiét Idp bién tan chay da cdp toc do
S1: chay thuan
S2: chay nghich
S3: ngd vao da cip toc do 1.
S4: ngd vao da cip toc do 2.
S5: ngd vao da cap toc do 3.
e. Piéu khién bién tan thong qua Modbus
2. Bién tin Micro matter 440
2.1. Cac phim chirc nang.
Céc nut va chirc nang trén nip bién tan:
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Bang diéu
Kkhién/ Niit

Chirc nang

Y nghia

: 0000 Hién thi trang thai

Man hinh LCD hién thi cac ché do cai dat hién hanh cua bd bién tan.

Khoi dong bién tan

An nat nay 1am cho bo bién tan khai dong dong co. Nt ndy co tac
dung sau khi cai dit xong va thong sé P0700 = 1.

Dirng bo bién tin

OFF1: An niit nay khién dong co dimg theo dic tinh giam toc dugc
chon.

OFF2: An nut nay hai 1an (hodc 4n mot 1an va gitr mot khoang thoi
gian) khién dong co dimng tur do.

Pao chiéu

An nit nay 1am déng co dao chiéu quay. Pao chiéu duoc hién thi bang
dau (-) hodc diém chdm nhay. Nt nay khong tac dung & mic dinh.

®
0]
@
e

Chay nhép (thtr )
Pong co

- O trang thai sin sang chay, khi an nut ndy, dong co khéi dong va
quay Vi tan s6 chay nhip duoc cai dat trudc. Pong co ding khi tha nit
nay ra. An nit khi déng co dang 1am viéc khong c6 tac dong gi.

e

Nt chirc
Nang

- Nt nay c6 thé ding dé xem thém thong tin

Khi ta 4n va giir nit nay hién thi cic thong tin sau, bit dau tir bat ky
thong sé nao trong qua trinh van hanh:

1. Bién 4p mot chidu trén mach DC (hién thi bang don vi V).

2. Dong dién ra (A).

3. Tan s6 ra (Hz).

4. Pién p ra (hién thi bang don vi V).

5. Gia tri duoc chon trong thong sd P0005 (Néu nhu P0005 duoc cai dat
dé hién thi bat ky gia tri ndo trong sO cac gia tri tirl-4 thi gia tri nay
khong duoc hién thi lai).

- Giai trir 16i: Néu xuét hién cic canh bao va cac thong bao 16i, thi cac
thdng tin ndy c6 thé dugc giai trir bang cach 4n nat Fn.

Truy nhap thong sb

An nat nay cho phép ngudi st dung truy nhép t6i cac thong sd.

Tang gia tri

An nat nay lam tang gia tri dugc hién thi.

Giam gia tri

An nat nay 1am giam gia tri duoc hién thi.

@-:0Q | rrinhdonAoP

Goi trinh don AOP ngay lap tirc (chirc nang nay chi c6 & AOP).

Vi du cai dat 1 thong sS0:

Budc Thao tac Két qua hién thi
o L: L}

1 Nhan dé truy nhap thong so r 0000

2 An '@ dén khi P0003 duge hién thi POCGO3

3 An 0 dé t6i cac murc gia tri thong sb I

4 An o hoac ° dé dat gia tri mong mudn (vi du: 3) 3

5 An 0 dé x4c nhan gia tri va luu lai gia tri POGO3

6 Luc nay mirc 3 di dugc cai dat va nguoi st dung c6 thé nhin thy tat ca cac thong sd tir mirc 1 dén

muc 3.

2.2. Cac cong vao/ra va cach ket noi.
Cac dau no1 mach luc
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3 dau vao 3 pha L1/L ; L2/N, N3
3daura3phaU.,V, W

Cic dau diy diéu khién:
D?u Ky Chirc nang
day | hiéu i
1 - Dau ngudn ra +10V § T T T > :
2 - DPau ngudn ra +5V 12 13 14 15 R Y
3 ADC+ | Pau vao tuong ty + J e el | mr 8
4 ADC- | Pau vao tuong ty -
5 DIN1 | Pau vaoso 1 SRR
6 DIN2 Bkjlu vao s€,>2 _-Dr—g (Enl e |
7 DIN3 D::iuvéosé3 -B- T -5- ~g— 10 17|
8 - B?lu ra cach ly 24V/max.100mA l
9 - DPau ra cac ly 0V/max.100mA e s —— —
10 RL1-B | Paurasd / Tiép diém NO
11 RL1-C | Pau ra s6/Chan chung
12 DAC+ | Péau ra tuong tu +
13 DAC- | Paura tuong tu -
14 P+ Cong RS485
15 N- Cong RS485
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PE
1/3 AC 200 - 240 V
3 AC 380 - 480 V S|
o
LL1 N2
°i +10V PR or
LY, N2, L3
% oV or
- Buong sl e
24.7 k2 | —— s
- % AD truyén BOP
ARG 'l:
4 o RS232
Nguén ngoai 24V
_~_DIN1 " IN1 =08
5 BOP/AOP
./—mm ._/_---
% E iy ~
|_~_DIN3 ../_--.Q,_RIN}_
. =
+ pa
== 24V Dau ra +24V ndi
™ NP B — max.100mA $——0 dién
or (cach ly) bC+ 4
NPN Déura OV cm't:
U= -0, Ll S max.100mA o
9 5 (cach ly) CPU 0
30 V DC /5 A ( tai thuan trd - [ [I
250VAC/2A taicam  Role I
DAC+ =
o-20m & " on | —
max. 500 Q 91_3 3 o
P+ Buong
Mach va ty co thé d Redes B
ach vao tuong tu co thé duoc N-
thay ddi aé tao ra mot dduvao 15 7‘0—0
s0 bo sung (DIN4) = ! UVW
‘ i
2 U i option[ ™™ Ty dong
DIN4 GRiRHE
e
| Pt
\ [,
9
=} TR
2‘V ITRITIRTTN

Hinh 2.3 So d6 nguyén ly bién tan
Chirc nang trén dau né{ va ddu\ vdo $6: ¢6 tdc dung khi cai dat théng sé P0700 = 2
(nguon lénh), P1000 = 2 (diem dat tan so)
Mic dinh: DIN1 (d4u ndi s6 5): khoi dong dong co.
DIN2 (d4u ndi sb 6): dao chiéu dong co.
DIN3 (dau ndi s 7): Nhan biét 16i.
Bién tré: diéu chinh tin s6 phat ra.
2.3. Khdo sat hoat dong
- Cai dit bién tan dé c6 thé diéu khién Khoi dong, dao chiéu quay, thay doi toc d¢ tir ban
phim trén mat bién tan.
- Cai d3t bién tan dé co thé diéu khién Khéi dong, déo chiéu quay, thay doi toc do tir
panel dau noi dieu khién trén ban thi nghiém.
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BAI: 10. BO PIEU KHIEN MAY PIEN SERVO

Thoi gian: 19 gio
Muc tiéu:

- Nhén biét dwoc céng vao, céng ra & bo diéu khién mdy dién Servo.

- Két néi mach dong lyc cho bo diéu khién may dién Servo.

- Khao sat cac dac tinh n = f{(M); M = f(n).

- Pat dwogc téc do lam viée, toc do dung dong co.

- thn biét dwoc cdc hé truyén dong dung bo diéu khién mdy dién Servo su dung trong thuc
té.

1. Gi6i thiéu bd diéu khién may dién Servo.
1.1. Sy khac nhau giira servo motor va dong co thong thudng
1.1.1. Tang téc dé ddp veng téc dp

Cac dong co binh thuong, mudn chuyén tir toc do nay sang tbe "
do khac thi can c6 mot khoan thoi gian qua dg. Trong mot s6 nhu
cau diéu khién, doi hoi dong co phai tang/giam toc nhanh chong dé
dat dugc mot toc do mong mudn trong thoi gian ngan nhat hodt dat
dugc mot vi tri mong muon nhanh nhat. Vi du ban mudn diéu khién
mot co cau tr vi tri X dén vi tri X°, ban dau khi ¢ xa vi tri X’ thi
dong co quay véi van toc 16n dé tang toc, tuy nhién khi dén gan X
doi hoi dong co can giam tdc tirc thi dé c6 thé dat duoc vi tri mong
mudn mét cach chinh xac va loai trir su vot 16 vi tri. Cac dong co
thuong khong thé dap ung duoc diéu nay. Dé /dong co dap ng dugc 4

nhimg yéu cau trén thi no phai duoc thiét ké sao cho rut ngin dap o
g tdc do ctia dong co.
1.1.2. Tang khd nang dap wng
_biép tmg ¢ day can duoc hiéu do 1a sy ting/giam toc can phai J,

“mém” nghia 1a gia toc 1a mdt hang s6 hay gan nhu 1a mot hang so.

Mot sb dong co nhu thang may hay trong mot sd bang chuyén
doi hoi dap tmg tbc do cua co ciu phai “mém”, tirc la qua trinh qua
d6 van tdc phai xay ra mot cach tuyén tinh. De lam dugc diéu nay
thi cudn day trong dong co phai c¢6 dién cam nho nham loai bo kha
nang chbng lai su bién d6i dong dién do mach diéu khién yéu cau.
Céc dong co servo thudc loai nay thudng duogc thiét ké giam thiéu O 5
s6 cudn day trong mach va c6 kha ning thu hep cac vong tir trong S
mach tir khe hd khong khi.
1.1.3. M6 réng viing diéu khién (control range)

Mot sd yéu cau trong diéu khién gﬁn diéu khién dong co &
o0 mot dai toc do 16n hon dinh mirc rat nhiéu. Bdng co binh
thuong chi cho phép dién ap dat 1én no phai bang dién ap O
chiu dung ctua dong co va thong thuong khong qué 16m so
v6i dién ap dinh muec.

bong co servo thudc loai nay co thiét ké dat biét nham
gia tang dién ap chiu dung hodc tang kha ning bao hoa mach
tu trong dong co (nghia 1a dong co lam viéc & doan phia O i

—

dudi cach xa doan cui cho (knee point)). Nhu vdy dong co
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servo thudc loai nay phai duogc tang cudong cach dién va st dung sat Ferrit hodc nam cham
dat hiém (rare earth).
1.1.4. Khd ndng én dinh toc dé
DPong co servo loai nay thuong dugc thiét ké sao cho van tdc quay cta né rit 6n dinh.
Nhu céc ban biét 1a khong c6 mach di¢n hoan hao,
khong c6 tir truong hoan hao trong thyuc t&. Chinh vi the 4,
mot dong co quay 1750 rpm khong c6 nghia 1a n6 luén
ludn quay ¢ 1750 rmp ma no6 chi dao dong quanh gia tri

nay. Dong co servo khac biét véi dong co thuong la & | . _em_ g g

cho do 6n dinh toc d§ khac cao. Cac dong co servo lo;u \
nay thuong duoc st dung trong cac tng dung doi hoi toc
do chinh x&c (nhu robot). N6 duogc thiét ké sao cho co Ta’ga

thé gia ting duoc dong tir trong mach tir 1én kha cao va
gia tang tlr tinh cia cuc tir. Cac ranh rotor duoc thiét ké
voi hinh dang ddc biét va cac cudn day rotor cting dugc

bo tri khac dic biét dé co thé dap ing duoc yéu cau nay. -1

1.1.5. Tang khd nang chiu dung cia dong co
Mot s dong co servo dugc thiét ké sao

cho ¢6 thé chiu dung duoc cac tin hiéu diéu Stator
khién ¢ tan so rat va co6 kha nang chiu dugc
dugc nhitng yéu cau tdng toc bat ngo tur bo
diéu khién (co thé tao ra cac xung dién hai \ Coﬂ
bac cao Nhu’n déng co nhu thé na thuon
) gowe 4 5 Screwed grooves

duoc cai tién vé phan co dé c6 tudi tho cao
va co thc? chong lai dugce sy hao mon qdo ma @
sét’ trén 0 bi bac dan cling nhu trén choi than
(doi voi DC)

Mot dong co servo ¢6 thé mang mot so ddc diém trén dé phu hop v6i nhu cau diéu khién
cua nguoi diéu khién
1.2. Gi6i thiéu vé APD-VSOINL
1.2.1. Nhin dang bé diéu khién Servo

- Cac dong san pham

APD - Vs 04 N A4
T T, T

AnyPack Series Type Drive Capacily Encoder Type Exclusiv
Servo Drive VS ¢ Slandard R5 = 50W 35 1 3.5kW N : Incremental e
lype 01 :100W;: 50 : 5.0kW A Absolute Option
VP : Controller— 02:200W: 75: 7.5kW
. &
Fmbedded 04 100V 110: 11.0
kW
type 05 : 500W  150: 15.0
kW

10 1L.OKW 220 22.0kW

- Cac cong ket noi:
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Display

Heat Sink

Operation key

(Left,  Right, Up,

Main Power Connector
(L1, L2, L3)

™~

CN3 : Communication
Regenerative Resistance
Connector (B1, B2, B3)
- Additional Resistance [T

- Internal Resistance

Connector

CNZ ! Encoder

Connector

Motor Cable
Connector
(U, v, W)

CN1 : Control Signal

\

I E—

Connector

Grounding Connector [~ |
. |
(& x2)

Front cover

2. Két noi mach dong lue.
2.1. Ché @b diéu khién vi tri
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MCCB]

DC24V

Regenerative resistance

MC1

L3

—

o o

PCON

= o

GAINZ

PCLEAR

TLIMIT

¥ ]

ALMRST

EMG

el | Ll

CWLIM

I
|
|
o o }
|
|
|
|
|
|
|

COWLIM

EGEARZ

EGEAR]

2| 2
bl | B

SVON

|
|
|
& o i
I
I
I

Upper

Fontroller

Cad

|--------{pPULCOM

E+
' PE-

PR+
K-

K ' cu eclur

Torgue

Limit

HEEE

B3 | (ka
o7 b

Cad
ra

=

5

S G I

) GND2y [

MONITOR Qutput

—._1".". - ._'II‘-.".
MONIT]

— —aV —+aV
MONITZ

00T
T

ENCODER QOutput

OPCZ0

2.2. Ché @9 diéu khién toc dd

Upper

controller

. ND
E Connect to Case of connector
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Fower supply A

AC
0 [V %0
2|

[T

D24y

- —-——

MCCBE1

g ————— —— —_————

Regenerative resistance

.,
31

CN1

.

L)

TLIMIT |16

[ ALMRST R 17

EMG 18

CWLIM 10

CCWLIM Rap

sPD3a

SPDl 23

DIE 46

SVON BAay

Speed
command

Torgue
limit

MMH]’IJCOM 2
UV GNDY &

+10V =
I'RQLIM

|
]
|
|
|
]
I
| srpz2 f2z
I
|
|
[
|
|
|

sTap J 48

[ +2avIN] 50
rcon g1t EZ
GAINZ § 14
|
|
|
|
|
|
|
|
|
|
|
|
|—

I

(e

32

Servo drive

I

5

InJ

Z5PD
G2 [

MONITOR Qutput

—

MONIT1

—5Y —+ 5V

N

2.3. Ché d6 diéu khién momen

Upper

controller

OrcZo

I@ Connect to Case of connector
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—_—— g ——

MCCE1

- ————

Regenerative resistance

MC]

U
21

Power supply AC %

DC24Y

.

ALMRST g 17

EMG J 18

CWLIM [ 19

I3

sPD2

(R ] ]
Eah

SPD

e 47

Speed
limit

Torque
command

2.4. Ché dp toc do/vi tri

|

]

I

I |
I |
I |
I |
I |
[cowLiv [ op |
I |
I |
I |
i |
I |
i |

sTOp B as

o Servo drive

2
32

EREEEE

5]

[y

8

]

ALARM+

_.-\j Y |\‘.r_ —P

TCONT

A5

INSPD f——»
GNDZ1 fe—————
GNDZ24 |[¢———

MONITOR Qutput

0

OPCZ0 |

Upper

controller

ECU[’_[’_L:C'_ to Case of connectar
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Regenerative resistance

131

NF

!

DC24V
—r

CN3

o o

PCON R 13

e o

GAINZ

PCLEAR § 15

TLIMIT § 16

ALMRST R 17

EMG f 13

CWLIM 149

CCWLIM

2
MODE § 21

SPDe/EGR2 | 22

SPDIEGR] J 23

DIR Q46

SVOMN B 47

Upper

controlley

Speed
command

Torque
limit

STOI § 48

PF+ 0
PE-_J10

PR+

! PR-

Open

TRQLIM

2

Servo drive

ra

ALARM-

TLOUT

Z5TD —»

5

5]

]

5

GNDZ2q |—————

MONITOR Output

m
m

OPCczo

2.5. Ché d toc dd/momen

Upper

controller

I@ Connect to Case of connector
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MCCB]

Regenerative resistance

MC1

Fower supply AC
2 0V NF
50460 [1Tx]

-

DC24V

—r

PCON

GAINZ

TLIMIT

ALMEST

EMG Q18

CWLIM 15

CCWLIM
MODE

)
2

SN2 22

Sl 2

DIR g 46

svoN 47

Speed
Command
Jlimit

Torque
limit
Jeommand

STOP B48

ALARM+

ALARM-|——

TLOUT

g

|}

4

L5 e

IS D I —
GNDZ2Y |———

MONITOR Output

-5V =+ 5%

MONIT |

—aV ~+oV

MONITZ

00T
|

.. ENCODER Qutput|

2.6. Ché a6 vi tri/momen

Upper

controller

IE Connect to Case of connector
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DC24Y
| +

Regenerative W

MC1

MCCB]

131

o

42

Servo drive

PCON

GAINZ

PCLEAR

TLIMIT

ALMRST

EMG

CCWLIM

=
-

MODE

EGREZ/SPDZ

EGR 1/5PD1

S0 | N
a2

Upper

controller

Speed
limit

Torgue
Limit
Jeommand

SVON

|
|
|
1
|
1
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