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Bai 1: THONG SO PONG HQC CUA BANH RANG TRU RANG
THANG
Muc tiéu:

Hoc xong bai nay nguoi hoc co kha nang:

- Trinh bay dugc cac nguyén 1y gia cong banh rang.

- X4c dinh duoc cac thong sb dong hoc co ban cua banh ring tru ring thiang.
- Phan biét dugc dao phay mo-dun va dao phay lan rang, dao xoc rang.

- Chon duoc dao phay mo-dun khi gia cong banh ring tru rang thang.

- Rén luyén tinh ky luat, kién tri, can than, nghiém tuc, chu dong va tich cuc
sang tao trong hoc tap.

I. Khai quat vé cac phwong phap gia cong ring.
1. Phuong phap phay banh rang tru rang thang dang thong thuong (chia
hét bang dia chia)

a) Khai niém:

Cao phay maédun

chi tigt
Truc ga ,
gy Coang quat

Eia chia

Hinh 1.1 : Phay banh rang tru rang thang trén truc ngang.
B4nh rang tru rang thang thong thudng 13 nhitng banh ring ma s6 rang duoc

chia bang cach chia don gian. Nghia 1a nhiing phan chia (s6 rang z) chi can st
dung tay quay va dia chia c6 san la chia hét cho s6 rang (z) d6. Trong qua
trinh thuc hién nén chd y dén kich thuéc duong kinh phoi. Trong truong hop
phoi ¢6 kich thudc nho, hoic vira ta st dung phuong phap phay diu chia ngang
. Néu nhiing truong hop phoi c6 kich thude 16n (ban kinh vugt qua khoang
cach gitta tam u va mat ban may ta st dung phuong phap xoay dau chia do
thang géc



Hinh 1.2: Phay b4nh ring tru rang thang bang c4dch xoay dau phan do thing
diing (90°)

b) Cac budc tién hanh phay.

- Chudn bi mdy, vat tu thiét bi

Chon mdy phay nam van nang (st dung dao phay modun dia) va may phay
diing (st dung dao phay modun tru). Thir mdy kiém tra do an toan vé dién, co,
hé thong boi tron, diéu chinh céc hé thong trugt ctia ban may. Chudn bi phoi
(kiém tra cédc kich thu6c phoi: Puong king dinh rang, chiéu day rang, do dong
tam gifta mat tru va tam truc g4, do song song va vuong goc gifta cic mat,.)
Pau phan do6 van nang ¢6 N = 40, mam cap 3 hoac 4 chau, cap toc, mili tam,
dung cu ldy tam: Phan mau, ban vach, dung cu kiém tra: Thudc cip, dudng,
banh rang cling loai. Sap xé€p noi lam viéc hop 1y, khoa hoc.

- Chon dao, gé lap va diéu chinh dao.

Chon dao phay modun va s6 hiéu. G4 dao trén truc chinh, xiét nhe, di€u
chinh va xiét chat dao

- Ga phoi va lay tam.

G4 phoi trén truc g4, cap toc ( hoac mam cap 3, 4 chau) giita dau chia va u
dong cua mdy phay van nang. Dung phdn mau cha 1én bé mat phoi va tié€n
hanh 14y tam theo phuong phép chia duong tron thanh 2 hoidc 4 phan déu nhau
trén dudng tron.

- Chon toc do truc chinh va luong chay dao

- Tinh va chon dia chia d6 cho phu hgp véi s6 rang can phay



Tinh n theo cong thic :n = g = % chon s6 vong chan va so6 16 1é ding
vGi sO
phan can chia (z).

- B0 tri hai cit gidi han chay dao tu dong & ban dao doc.

- Chon chiéu sau cat

Cho dao ti€n gan phoi réi dua tAm dao trung v6i tam phoi. Dich chuyén ban
may lén cho dao cham vao phoi, dua dao Iui ra nang ban mday 1én xac dinh
chiéu sau cat. Sau d6 khda ban may ngang va ban mdy lén xuong lai. Chiéu
sau cat dugc chon phu thudc vao tinh chat vat liéu gia cong va do chinh xdc
cua chi tiét.

- Chon phuong phap tién dao.

Theo hudng tién doc

- Tién hanh phay

Cho may chay, van tay quay tir tir cho dén khi dao bat ddu cat thi sir dung
hé thong tu dong ban dao doc va ban dao 1én Khi phay xong mot ranh rang
cho ban may chay nguoc lai cho dao roi khoi phoi. Ding may chia do sang
ranh khéc roi ti€p tuc phay ranh mdéi. Tang chiéu sau cét va tién hanh phay cho
dén hét kich thudc chiéu cao.

Luu y: D€ dam béo rang du, rang déu ta nén vach diu s6 rang trén phoi
hoac tién hanh phay thir néu dat do déu thi phay diing.

2. Phuong phap phay banh rang tru rang thang bang phuong phap chia
vi sai
a. Khai niém vé phuong phap chia vi sai.

Chia vi sai 1a phuong phép chia khi cdac phan can chia déu nhau trén dudng
tron ma viéc st dung bang cach chia thong thudng khong chia duge. Vi du:
Muon chia z = 51; 53;. (v6i dia chia c6 s6 vong 16 16n nhat 1a 49 chang han),
hoac 67; 69;
73;.(v6i cac diq c6 sO vong 16 16n nhat 12 66 )

a) Nguyén tac cta phuong phap chia vi sai

Nguyén tic ctia phuwong phép chia vi sai (ciing c6 thé st dung phuong phép
chia phic tap tic 1a khi tay quay truc vit quay di mot s6 vong va mot s6 10
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nao do, thi cing mot thoi diém dia chia s& quay thém hoic Ii lai mot s6 vong

hoidc mot s6 16, dé bu thém hoac b6t di mot phan 1€.

Vé nguyén tic co ban cta phuong phdp nay la: Cac budc thuc hién (dong
tac) d6 dugc dién ra dong thoi cuing mot ldc, khong can thao tac hai 1an nho co
céu truyén dong cua hé banh ring lap ngoai (thay thé) da duoc tinh todn ma ty
s truyén dugc xac dinh (chon) ¢6 gid tri am (-) hodac duong (+). Tic 1a dia
chia s& quay ngugc hay cung véi chiéu quay véi tay quay.

b. Cach tinh va lap bo banh rang lap ngoai.
- Chon z gia thiét.

Khi chon s6 rang gia thiét (Z;) cé s6 rang nén gan vé6i so rang that (Z), cé
thé 16n hon hodc nho hon déu dugc. Mit khdc s6 (Z:) phai 1a s6 phan phai
dugc chia hét bang cédc vong 16 (yéu ciu do chénh léch gitta (Z1) gia thiét so
vGi (Z) that cang nho cang tot).

- Tinh ty s6 truyén tir truc chinh ctia dau chia dén truc phu tay quay.

_N(Z-Z) 40(Z -Z)
/A

a

C6 cong thiic i=<
b b

=
QU o

Hinh :1.3 So d6 dong dung dé chia vi sai



trinh bay so d6 ddu chia do dung dé chia vi sai. D€ thuc hién bu hay bét di
mot s rang, sau khi tinh todn va lap banh rang 1ap ngoai (a,b,c,d).

Khi tay quay ( 2 ) quay, truyén chuyén dong cép banh rang qua truc vit ( 7)
a) Khi i<0
b) Khi 1>0

mot ddu moi (8) an khép vé6i banh vit 40 rang (10) lam cho truc chinh (9)
quay. Truc chinh ddu truéc dugc lap v6i bo phan ga phoi, dau sau dugc lap
banh riang thay th€ (a), truyén chuyén dong cho (b), (c) va (d). Banh riang (d)
duoc 1ap véi truc phu tay quay va 2 banh riang con truyén chuyén dong cho
dia chia (1) lam cho dia (1) quay cung hay nguoc véGi chiéu véi tay quay ldc
ddu dé bu hay bét so rang 1€ da néu ¢ trén.

-C4ch lap: Thé hién cach lap banh riang lap ngoai khi chia vi sai + Khi i
< 0 tic la chon (Zi< Z). nén phai bu du so6 rang chénh léch da xac dinh.
Vay khi ta chon bo banh rang thay th€ c6 mdt cap banh rang la: (a) va (b)
thi 1ap (a) vao truc chinh ctia ddu phan do con (b) duoc lap vao truc phu tay
quay. St dung hai banh rang trung gian (Zo) du cau ndi giita (a va b). Néu
trong truong hop khong xac dinh dugc mot cap banh rang thi phai xac dinh
hai c@p banh rang (a, b va ¢, d). Thi ta s& lap (a) vao vi tri truc chinh cua
dau phan do con (d) lap vao truc phu tay quay, con (b, ¢) lap trung gian trén
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mot truc, dé cho chiéu chuyén dong giita (a va d) ngugc chiéu nhau thi phai

lap thém mot banh rang trung gian (Zo) noi gitta c va d

+ Khi i > 0 tic 1a ta chon (Z; > Z). ta phai b6t di mot s6 chénh 1éch da xac
dinh. Vay khi ta chon bd banh rang thay thé c6 mot cap banh rang Ia: (a va b)
thi 1ap (a) vao truc chinh cua dau phan do con (b) duoc lap vao truc phu tay
quay. St dung mot banh rang trung gian (Zo) du ciu néi gitra (a va b). Néu
trong truong hop khong xac dinh dugc mot cap banh rang thi phai xac dinh hai
cdp banh rang (a, b va ¢, d). Thi ta s& 1ap (a) vao vi tri truc chinh cua dau phan
do con (d) 1ap vao truc phu tay quay, con (b, ¢) lap trung gian trén mot truc,
(b) an khép véi (a), con (¢) an khép véi d .

Ngoai ra ngudi ta con c6 thé chia vi sai bang phuong phédp chia s6 rang

thanh Z; va Z, biétrang Ziva Z, latich cua Z. Zix Z, = Z.

II. Céc thong sb co ban ciia banh ring tru ring thiang

Xét tir mot rang ta thdy mdi rang ¢6 dinh ring, chan rang, chiéu day rang va
chiéu rong rang,. Trén hinh thé hién cdc thong s6 hinh hoc ctia banh ring tru
riang thang v moi quan hé gifta hai banh rang tru rang thang an khép.

1. Budc rang (t): La khoang cach giita hai rang lién nhau dugc xdc dinh trén
dudng tron nguyén ban. Khoang céch nay gom bé day (S) cla rang va
chiéu rong cua ranh (T):

t=S+T

2. Modun (m): La dai luong dac trung cho banh rang an khdp, 1a do dai xac
dinh

duoc nho hon bude rang 1 1an, ta s€ duoc mot yéu td goi 1a modun (m) ciing
tinh bang don vi mm.
3. Chiéu cao (h) trong d6: Chiéu cao dau rang (h’) va chiéu cao chan rang
(h”).
Ma:h’=mvah”=12m

Nhu vay chi€u cao toan bo ciarang la: h=h"+h”=m+ 1,2m=22m
(trong



d6 chiéu cao lam viéc cua rang 1a 2m, khe hé chan rang 1a 0.2m)
4. DPuong kinh vong chia (Dp): Con dugc goi 1a duong kinh nguyén ban) la

dudng trung binh ctia chi€u cao lam viéc.

5. Puong kinh dinh rang (Di): La vong tron di qua cdc dinh rang.
Di=Dp+2h’=mz+2m=m (z+ 2)

6. Puong kinh chan rang (Dc¢): La vong tron chan rang di qua cic chan
rang.

Dc=Dp-2h"=mz-2.12m=m (z-24).
7. Vong tron co s6 (Do): La vong tron lam can ci dé vé& dudng than khai cua
suon rang. Puong kinh ctia vong tron co sé Do.
Do = Dp.cosa

Trong d6 a - géc an khép (v6i a = 20, thi D, = 0,94 Dp)

o°

Chiéu day rang (S): DPuoc do ¢ vong tron co ban:
- Véirang tinh: S=1,57m

- Vé6irang tho: S=1,53 m

9. Chiéu rong ranh rang (T):

Puoc do 6 vong tron coban : T=1,57m

10. Khe ho chan rang (¢): ¢ =0.25m
11. Khoang cach tam hai truc banh rang (A)

Dpi+D Zi4+z
A — P2 _ 2
2 2

(Trong d6: Dp: va Z; - cua banh rang tht nhat va Dp, va Z, - cia banh
rang tha hai )



12. G6c an khép (o) La géc hgp bai duong an khdp va ti€p tuyén cua vong
tron nguyén ban tai di€ém an khép. Goc (a) thuong biang 20° (cé trudng hop
géc a = 14°30; hoic 15°).
13. Ty s6 truyén dong (i): La ty sO tang giam t6c dO quay tir banh riang nay
qua banh rang khac
n, Z; DPZ, DP
‘“w. "7, DP,Z, DP,

Hinh 1.4 : hai banh rang tru rang thang an khép
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Thong thuong, ta bi€t trudc cac yéu to6 m, z, va goc a. Tur d6 tinh ra duoc
cac yéu to khac theo quan hé da xac dinh & trén.
II1. Phwong phap kiém tra banh ring tru ring thang
1. Kiém tra kich thuéc, do nham

St dung thuoc cap, pa me do ngoai o
Bong ha doc

kiém tra cdc kich thudc nhu dudong kinh
dinh rang, chiéu day rang, o0 nham bang Khung thuic
so sanh.
2. Kiém tra do déu rang

Dung calip gi6i han, hoac thudc cap,
hoac panme do rang dac biét . Kich thude Ham do
miéng do a dugc xdc dinh v6i rang c6 goc /;\ S0 ring cén do
an khép goc
a=20%a=m (1,476065 + 0,013996Z7)
Trong do: a - kich thuéc mot s6 banh rang

z - sO rang cua banh rang

m - modun cua rang
k - Hé s6 (trong d6 n la sO rang trong pham vi a)

Bang 3. Hé s6 k dé kiém tra do déu cta buéc rang

Z n k z n k
12 ~18 2 3 46 ~ 54 6 11
19 ~ 27 3 5 55~63 7 13
28 ~ 36 4 7 64 ~ 72 8 15
37 ~45 5 9 73 ~ 81 9 17
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3. Kiém tra su an khép.

Dé kiém tra su dn khép clia banh rang tru ring thang sau khi duoc phay, ta

stt dung cdc banh rang cing loai (cing modun), bang cdch lap trén hai truc

song song cO gid do, dung tay, hodc mdt luc quay nao d6 cho cic banh rang

chuyén dong, xem xét va cho két luan: Em, khong ém, nhe, khong nhe hoac

nang. Trong cac truong hgp néu stra chita duge thi tién hanh phay lai, hoac

bang céc phuong phdp khéac nhu : Ca rang, mai danh bong.

IV. Dao phay mo-dun.

Chon dao phay : Dao phay banh rang tru rang thang 13 dao phay ranh dinh
hinh véi dang cidc dudong cong than khai, thuong duogc goi la dao phay
modun. Trong d6 khi phay nhitng banh rang nho va trung binh thi thuong
st dung dao phay dia modun.

mg

Dao phay médun dia

CED

11375
15-175
2-225
25-275
3-375
4-45
5-55
6-7
8-9
10-1
12-14

50
55
63
70
80
90
100
10
125
140
160
180

19

22
22
22
27
27
27
32
32
40
40
50

4-55
6-7
8-85
95-10,5
15-14
15-16,5
18-20
215-24
28-31
34-37
41-47
53

Hinh 1.5: Dao phay modun dia va cac thong so cua dao
Con d6i véi rang ¢& 16n, thuong phay trén mdy phay ding va dao phay

modun tru (ngén) ding.
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m D L
]
12 45-40 65-70
i 14 50-45 7585
Q ‘ - 6 60-45 80-90
18 70-5 95-100
20 75-55 95-100
22 85-65 110-120
i 24 90-70 125-130
- 26 90-75 125-140
30 110-90 140-155
Dao phay mddun ngén

Hinh 1.6 : Dao phay modun ngén va cac Thong s6 ctia dao

Kich thudc va hinh dang 1udi dao phu thudc vao modun (m) va s6 rang (z)
clia banh rang can phay. Muén dat hinh dang rang that ddng, méi modun va
moi s rang doi hoi mot dao riéng. Nhu vay cén téi rat nhiéu dao, ton kém va
quan 1y phtc tap. Nén duoc quy dinh cac dao dung chung v6i moi modun chi
can mot bo géom: 8 dao; 15 dao hoac nhi€u nhat 1a 26 con, tuy theo do chinh
xéac. Thong thuong v6i m > 8mm, chi can dung bo 8 dao gom cac dao theo va
bd dao 15 con , nhung khi phay rang tho chi can dung bo 3 dao d6 la: (A: B:
O

- Dao phay A khi phay banh rang c6 Z = 12 - 20 rang

- Dao phay B khi phay banh rang c6 Z = 21 - 54 rang

- Dao phay C khi phay banh rang c6 Z = 55 rang trg 1én

S6 hiéu dao phay dugc khac rd trén than dao dé dé phan biét. Dao phay
modun dang dia bao gid ciing c6 dang dao hét lung dé khi mon chi can mai
madt trudc cua rang van gilt nguyén dugc bién dang ludi cat. Vat liéu 1am dao
thuong 1a thép hop kim dung cu hodc thép gié toan than. Véi dao cd 16n, cé
thé gan 1udi hop kim cing, (ning suat tang it nhat gap doi so véi dao thép gio).
Nhung khi diing dao dugc gan cdc manh hgp kim ciing thi yéu cdu mdy phai
cting vitng, c6 du cong sudt va c6 toc do cao (thuong may phay thong dung
chua dam bao tot cac diéu kién do).
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Bang 1 .B6 dao phay modun 8 dao

S6 hiéu dao phay S6 rang (Z) cua banh rang gia cong
1 12 va 13 rang
2 14 dén 16 rang
3 17 - 20 -
4 21 - 25 -
5 26 - 34 -
6 35 - 54 -
7 55 - 134-
8 135 rang tré 1én va su dung khi phay thanh rang
Bang 2. Bo dao phay modun 15 dao
S6 hiéu S6 rang Z S6 hiéu S6 rang Z
1 12 rang 41/2 23 - 25rang
11/2 13 - 5 26 - 29 -
2 14 - 51/2 30 - 34 -
2172 15 va 16 rang 6 35 - 41 -
3 17 - 18 - 61/2 42 - 54 -
3172 19 - 20 - 7 55 - 74 -
4 21 - 22 - 7172 75 - 134 -
8 135 rang tré 1én va st dung khi phay
thanh rangthanh rang.
" Cau hoi

1. Trinh tu cic bude tién hanh phay phay ?

2. Néu Cac thong s co ban cua banh ring try ring thing?
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Bai 2: PHAY BANH RANG TRU RANG THANG
Muc tiéu:

Hoc xong bai nay nguoi hoc co kha nang:

- Trinh bay duoc cac yéu cau ky thuat khi phay banh ring tru ring
thang.

- Phan tich dugc phuong phap phay trén may phay ding, may phay
ngang.

- Lya chon dugc dung cu cit, dung cu kiém tra, dung cu ga phu hop.
- Tinh to4n va lip dugc b banh ring thay thé khi phan d vi sai.

- Van hanh thanh thao may phay dé phay banh ring try rang thing
ding qui trinh qui pham, rang dat cap chinh xac 8-6, d§ nham cap 4-5, dat yéu
cau k¥ thuat, ding thoi gian qui dinh, ddm bao an toan cho nguoi va may.

- Giai thich dugc cac dang sai hong, nguyén nhan va cach khic phuc.

- Rén luyén tinh ky luat, kién tri, cdn than, nghiém tac, chi dong va
tich cuc sang tao trong hoc tap.

I. Yéu cau k¥ thuit khi phay banh ring tru riing thang
-Rang c¢6 bén moi tot
-Réang c6 do cing cao

-Tinh truuyén dong 6n dinh, khong gay on.
-Hiéu suét truyén dong 16n, nang suét cao (truyén moé men quay giita hai

truc song song vGi nhau c6 hiéu suat 16n tr 0.96 - 0.99%).

II . Cac diéu kién k§ thuat khi phay banh rang tru rang thang.
-Kich thudc clia cac thanh phan co ban cia mot banh rang, hoac hai

banh rang tru rang thang an khép vé6i nhau.

-S6 rang ding, déu, can, can tam
-D06 nham dat cip 8, d&€n cap 11 tic 1a Ra = 0,63 - 0.08am.

-Kha nang an khép cua banh rang cé cung mot modun.
III. Tinh toan phin d¢

Vi du: Hay tinh todn c4c thong s6 hinh hoc clia mot banh tru rang thang
biét: m = 2, s rang (z) = 70, géc dn khép (a) = 20°.
Giai:
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1. Néu la rang thong dung, cac yéu to con lai s€ la:

+ Dp=7Zm =70.2 = 140mm

+Di=m(z+2)

=2 (70 + 2) = 144mm

+Dc=m (z-2.4)=2 (70 - 2.4) = 135.2mm

+h =m=2mm

+ h = 12m = 122 =

24mm + ¢ =0.2m =0.2.2

= 0.4mm

+t=MNMm=3.14.2 = 6.28mm
+T=157m=1.57.2 =3.14mm
+S=1.57m=1.57m =3.14mm

2. Néu la ch€ do rang thap cac quan hé trén sé khac:
+Di=Dp+1.6m=(z+ 1.6) m = (70 + 1.6) 2 = 143.2mm

+Dc=Dp-22m=(z-22)m =

+h=19m=1.9.2 =3.8mm
+¢=0.3m=0,3.2 =0.6mm

(70 - 2.2) 2 = 135.6mm

Vi du: Cén chia Z = 51 phan bang nhau, biét rang s& vong 16 ma ta c6 duogc
O cac dia tr 15 dén 49 (16). St dung dau phan do cé N = 40. Giai:

Buéc 1: Chon Z,
Chon Z gia thiét khi Z, < Z
Tac lai< 0 Chon Z; =50

40 40 4 16 _

16 15 trén vong

n= = =
Z; 50 5 20

16 20

Budc 2: Tinh ty s6 truyén dp dung cong

thic:

Budc 1: Chon Z,
Chon Z gia thiét khi Z, > Z
40 8

Tl’Icléli>OChQn21=55nz1:£:_—

2416
vong 1633

Budc 2: Tinh ty s6 truyén dp dung cong

_N@Zi-2) _

/. . a C
thic; i= - + =
b d Z;

S| Q

X
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_40(50-51) 40
B 50 50
Buéc 3: Chon banh rang thay thé& cho cac
hé 4 va 5.
& day: chiing ta c6 thé sir dung hé banh
rang thay thé€ chia hét cho 4 gom: 24; 28;
32; 40; 44; 48; 56; 64; 72; 86; 100.

40(55-51) _ 160
55 " 55

- Budc 3: Chon banh rang thay thé cho céac
hé 4 va 5.

& day: chiing ta c6 thé sit dung hé banh
rang thay thé€ chia hét cho 4 gom: 24; 28;
32; 40; 44; 48; 56; 64; 72; 86; 100.

Hoic hé 5 gom: 20; 25; 30; 35; 40; 45;

50; 55; 60; 65; 70; 80; Nhu vay dé thuc

hién bai tap trén ta c6 thé khi chon mot
< s - a

cdp banh rang "

Chon hé 4 v6i a=32,b =40

Chon hé 5 v6i a=40,b =50

Trong truong hop chon bon banh rang

c6: a, b, ¢, d thi ta c6 thé khai trién tir ty

s6 truyén i khi ¢6 a, b, ta nhan cho mot
40 40X1 _ 40x30

s0.Cuthéla:i =—= =
: 50  50x1 _ 50x30

Hoic hé 5 gom: 20; 25; 30; 35; 40; 45;
50; 55; 60; 65; 70; 80; Nhu vay dé thuc
hién bai tap trén ta chon hai cap banh
rﬁng% X 2 (boi chon mot cap % khé thuc
hién bdi s6 rang a qua 16n it c6 trong bo
banh rang thay th€). Vay:

. 160 _ 2 48
I=—X-= —X—
1

55 T 55 7 24
Chonhé 4 véia=64,b=44,c=48, d=

160

24. Twong tu nhu thé€ ta c6 chon s6 rang
ctia banh rang thay thé c6 cac so sau: cho
hé 5 v6i a=80,b =55, c=60,d=30.

- Budc 4: Cach lap
Ta chon Z gia thié€t bang 55 tic 12 ta phai
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Buéc 4: Cach lap
Ta chon Z gia thiét bang 50 titc 12 ta phai

bu thém mot sO rang tuong ung véi 1.
Dia chia sé quay ngugc chi€u véi tay
quay dé bu thém 1 ring. Vi thé ta phai
lap hé banh rang bon truc (nghia 1a chiéu
quay cta banh rang cua banh rang bi
dong sé quay ngugc chiéu véi banh rang
bi dong).

Trong truong hogp xdc dinh hai banh

rang thay th€ 1a: a va b hoac a, b ,c, d.

b6t di mot sO rang tuong ung véi 4. dia
chia s& quay cung chiéu véi tay quay dé
b6t di 4 rang. Vi thé ta phai lap hé banh
rang ba truc (nghia 1a chiéu quay cta banh
rang clia banh rang bi dong sé quay cung
chiéu vé6i banh rang bi dong).

Trong truong hop xédc dinh hai banh rang
thay thé la: a va b hoac a, b ,c, d.

Ngoai ra ngudi ta con c6 thé chia vi sai bang phuong phédp chia s6 rang

thanh Z;va Z, biét rang Z;va Z, 1a tich cua Z. Z,x Z, = Z. (Xem bai 30.1).

Trén hinh mo phong cédch lap bo banh rang 1dp ngoai trén dau phan do van

nang khi chon Z; < Z (tic la1 < o)

IV .Phwong phap phay banh ring tru ring thing.
Pé tién hanh phay c4c banh rang tru rang thang c6 dang vi sai , thi viéc chon

sO rang gia thiét (Z1), tinh todn, chon va lap bo banh ring lap ngoai 1a nhiing

viéc chudn bi dé dat duoc s6 ring mong muon.
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1. Dia chia: Phuong phédp chia vi sai nay thi viéc dich chuyén tir rinh cta
rang nay sang ranh cta rang khéc ta phai tha 16ng dia chia khi quay, dé
phan quay cla dia chia (chuyén dong dong thoi) bu hay bét di mot so rang
chénh léch (khi chon va tinh todn). Khi quay xong nhé khoa dia chia lai
tranh su rung dong khi cat, din dén sai s6 vé kich thuéc cling nhu do déu

clia rang.

Tayquay  Chat cim _ Gié 3 binh rang
£ trung gian

Béu phan db

Hinh : Céch 1dp bo banh rang lap ngoai:
a,b,c,d khi i < 0 trén dau phan do.
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2. Trinh tu cac buéc phay banh rang tru rang thang

TT Budc cong viéc

Chi dan thuc hién

1. Nghién cttu ban vé

-Poc hiéu chinh x4c ban vé

-Xdac dinh dugc: S6 rang (z), chiéu cao rang
(h), duong kinh dinh rang (Di), mé dun (m)
-Chon s6 rang gia thi€t va tinh toan banh
rang thay th€ (trong truong hop banh rang
c6 dang vi sai).

-Vat liéu cua chi ti€t gia cong

-Chuyén hod céc ky hiéu thanh cic kich
thuGc gia cong tuong tng.

2 Lap quy trinh cong nghé

-Néu 1o tht tu cic budc gia cong, ga dat,
dung cu cat, dung cu do, ch& do cit va tién

trinh kiém tra.

-Tinh toan chinh xac cac thong s6 hinh hoc
can thiét.
-Chon s6 rang gia thi€t va tinh toan banh

rang thay th&

-Xdc dinh chinh xdc s6 vong 16 va s6 16 cho

).
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Chuén bi vat tu thiét bi dung cu

-Chuin bi day dia: Dung cu g4, dung cu do
kiém, dung cu lay tam,..

-Kiém tra céc thanh phan cua phoi: Pudng
kinh phoi, chiéu day, do song song gitta hai

mat, do dong tam,.

-Chon dao ding modun, ding s6 hiéu cho
2)
-Dau boi tron ngang mic quy dinh

-Tinh trang mdy méc lam viéc t6t, an toan

Ga va hiéu chinh dao

-G4 dao chinh x4c trén truc chinh
-Duong tam dao vuong goc véi dudong tam
phoi

-bo dao mat dau cho phép + 0,1mm

Ga phoi va lay tam

-X4c dinh ding chuan g4
-Ldy tam bang cach: Chia dudng tron ra 2
phéan hay 4 phin bang nhau, hoic bang éke

va thuéce cap.

-b¢ khong dong tam cho phép < 0,1mm

Tinh todn va lap banh rang thay
thé€ (trong truong hgp banh rang
c6 dang vi sai)

-Chon s6 rang gia thiét, tinh toan chinh xac
ty sO truyén, chon cac banh rang thay thé.
-Xéc dinh ding vi tri 1ap

-Xdc dinh chiéu quay cua dia chia do cling

hay nguoc véi chiéu quay cua tay quay.

-Céc banh rang an khép sit déu va ém.
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8 Phay

-Chon ch€ do cat hop ly va st dung ding
phuong phap phay.

-Thuc hién ding trinh tu phay: Phay tht,
phay phé va phay tinh banh tru rang

thang.
-Phuong phédp phay banh rang tru rang

thang doi vé6i cac banh rang cé dang vi sai.

-Rang ding, déu, cam tam, dat do nham.

9 Kiém tra hoan thién

- Kiém tra tong thé chinh xac
- Ghi phiéu theo doi day du
- Thuyc hién cong tac vé sinh cong nghiép

- Giao nop thanh pham day du

IV. Dang sai héng, nguyén nhén va bi¢n phap dé phong

Céc dang Nguyén nhan Bién phap dé phong

sai hong
1. S6 rang | -Do chon s6 vong va s6 16 cla Néu phay xong ro6i mdi phat hién
khong dia chia bi sai dugc thi khong stra duge. Mudn de
ding. -Nhéam 1an trong thao tdc chia do, phong, trude khi phay nén kiém tra

hodc do tinh va lap sai vi tri
banh rang thay thé (khi chia

do vi sai)

can than két qua chia do bang cach
phay thtr cic vach mo trén toan bo
mat phoi, kiém tra lai, néu thay
ding mdi phay thanh rang.

cac
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rang sai,

léch tam

-Rang to, rang nho hoadc chiéu
day cac rang déu sai, c6 thé do
chia sai s0 16 hodc khi chia do
khong triét tieu khoang ro 16ng

trong dau chia

-Chon dao sai mo dun hoac sai s6
hiéu, xdc dinh d6 sau cta ranh

rang khong dung.

-Sai s0 tich lily nghia la: Toan bo
banh rang chi c6 mot rang phay
cudi cung bi to hoac nho hon, dé
12 do sai s0 cta nhiéu 14n chia do
tich lai, ciing c6 thé ta thuc hién

céc budc ra phoi khong tron.

-Ring bi léch, c6 thé do khong
lay tam chinh xdac, hoac la lay
tam ding roi ma khong xdc dinh
dugc vi tri gifta tam dao va tam
cta chi tiét can phay, hoac do ban
mdy bi xé dich vi tri trong qui
trinh phay, hoac do dau chia va u
dong khong duoc thang so véi

truc may.

-Rang phia to phia nho va chan
rang bi doc, do khi ga khong ra
cho phoi song song véi phuong
chay dao doc.

- D€ khic phuc ta khong nén phay
Xxong rang nay ti€p tuc sang rang
khac lién ti€p ma nén phay cach
quang mot s6 rang. Vi du banh rang
¢6 30 rang nén phay theo thi tu : 1-
15-7 22-3-11-26v.v(chiykhi
quay phoi nguoc chiéu phai quay
qua roi quay xuoi trd lai téi vi tri
chia do dé triét tieu do ro 16ng. Néu
phay chua sau ma kip phat hién thi
c6 thé stra duoc.

- Néu ranh rang bi léch tam, do
khong can tam, ta nén kiém tra
truéc khi phay chua hét chiéu sau
ctia ranh, néu phat hién duoc bing
quan sat hoic bang mot phuong
phéap do bang dudng bién dang cla
ting ranh, ta c6 thé thuc hién lai
cich xdc dinh tam bang phuong
phap chia duong tron thanh hai
phan, hodc bon phan déu nhau.

- Ra lai va phay thém phia ranh con
chua du chiéu sau, (néu da du chiéu
sau, khong sua duoc).

3.Do
nham bé
mat kém,
chua dat

-Do chon ch€ do cat khong hop 1i
(chu yéu la luong chay dao qua

e

16n).

-Do 1u6i dao bi mon (mon qua

-Chon ché& do cat hop 1y gitta v, s, t.

-Kiém tra dao cit tru6c, trong qud
trinh gia cong.
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muc do cho phép), hoac dao bi| -Ludén thuc hién t6t d6 cing viing
léch chi vai rang lam viéc. cong nghé: Dao, d6 g4, thiét bi,.

-Do ché d6 dung dich 1am nguoi| -Khoéa chat cac vi tri ban may khi
khong phil hop., hé théng cong| thuc hién cdc budc cat.
nghé kém ciing chac
-Khong thuc hién cac budc tién

hanh khod chat ciac phuong
chuyén dong clia ban mdy.

V. Kiém tra sian pham.

Thang thude ding

Thang thifc ngang

Ennn EARE

Harm do

BEU rang

Hinh : Kiém tra chiéu day rang

- Kiém tra kich thuéc va do nham
- Kiém tra do diéu rang.
- Kiém tra su an khudp

VI. V¢ sinh cong nghiép.
- Noi lam viéc va nha xudng phai sach s&, gon gang, ngan nap.
- Dung cu sau khi thuc hanh xong phai lau chui sach s€ va boi tron dau mé.

- Mdy moéc vé sinh sach sé va boi tron dau ¢ nhitng noi cén thiét
Bai tap:
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1. Hay tinh to4n va tién hanh phay hai banh rang tru rang thang an khép
biét:

A =75;m=2;i=2/3; N =40; cic vong 16 trén cac dia chia c6 tir 15 dén 49.
2. Hay tinh todn va tién hanh phay hai banh rang tru rang thang an khép
biét:

A =90; m=1.5;i=1/3; N =40; ciac vong 16 trén cac dia chia c6 tir 15 dén 49.
3. Hay tinh to4n dé phay mot banh tru rang thang cé: m = 2; Z = 63. Biét N

= 40; cdc vong 16 trén céc dia chia c6 tir 15 dén 49, bo banh riang 1ap ngoai

theo hé 4 va 5 theo 2 phuong phdp st dung bo banh riang lap ngoai va chia
phtc tap.

4. Trinh bay Dang sai hong, nguyén nhan va bién phap dé phong
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