Chuong 5 CHUOI KiCH THUOC VA GHI KiCH THUOC

Bai 10 CHUOI KiCH THUOC

Muc tiéu — Trinh bay dwoc cdc khai niém vé chuoi kich thuoc.

— Giai dwoc cdc bai toan thudn va nghich can ban.

|. KHAI NIEM

1.Chudi kich thuéc
a. Pinh nghia Chudi kich thudc 1a Tap hop céc kich thude ndi tiép nhau tao thanh méot vong
khép kin do céc kich thudc ciia mdt hodc mdt so chi tiét lap ghép nodi ti€p nhau trong mai
bo phan may.
Nhu vay, dé hinh thanh mot chudi kich thudc phai c6 hai diéu kién sau:
—  Céc kich thudc ndi tiép nhau.
—  Céac kich thudc phai tao thanh mot vong kin, nghia 1a néu di theo cac kich thudce voi
mot chi€u nao do thi s€ tro lai cho xuat phat ban dau.
Ghi chu:
— Nhiing kich thudc tao thanh chudi c6 thé 1a kich thudc dai (hinh 1) hay kich thudc
goc (hinh 2).

— Mai kich thudc trong chudi duoc goi 1a mot khau.

Hinh 1
b.Phéan loai

o Theo ket cau cua chuoi kich thuwoc: chia ra hai loai:

— Chudi kich thudc chi tiét: chudi ma cac
khau trong chudi 12 kich thudc cua cling /’
mot chi tiét (hinh 1,2).

Hinh 3



— Chudi kich thuéc lip ghép: chudi ma cac khau trong chudi 1a kich thudc cta cac chi

tiét khac nhau trong lap ghép (hinh 3).

o Theo vi tri twong quan giita cdc kich thuoc: dugc chia lam ba loai:

—  Chuoi kich thuoc dwong thang: chudi ma cac khau trong chu6i nam song song voi

nhau trong cting mot mat phang (hinh 1,2, 3).

—  Chudi kich thuée mdt phang: chudi ma cac
khau trong chudi nam trong cing mot mat
phang hoic trong nhitng mit phang song song,
nhung ban than chung khong song song voi
nhau (hinh 4).

—  Chudi kich thuéc khong gian: chudi ma cac
khau trong chudi nam bat ky trong khong gian.

Hinh 4
2.Khau (thanh phan cua chudi kich thuée ):

Duya vao déc tinh cua khau ta phan ra hai loai:

_a.Khau khép kin (ki hiéu 1a Az ): 12 khau ma gia tri cua n6 phy thudc vao cac khau thanh
phan. Khéau khep kin tu hinh thanh sau khi gia cong chi tiét ( do1 voi chudi kich thuéc chi tiét)
va ty hinh thanh sau khi lap ghép ( d61 véi chuoi kich thude lap ghép).

Luu y: Trong mot chudi chi cé mot khau khép kin.

b.Khau thanh phan (ki hiéu Ai, i =1, 2, ..., n): 12 khau ma gia tri ctia n6 doc 1ap véi cac

khau khac.
Vi du:

Chudi cac kich thudc A1, Az, As, As (hinh 5) 1a cac khau thanh phan chiing duoc thyc

hién khi gia cong céc chi tiét 1, 2, 3, 4 va doc 1ap nhau.
Khe hé A5 1a khau khép kin, né duoc hinh thanh khi lap
Kich thudc A5 hoan toan phu thuc vao cac kich thude
Ao, Az, As.

Trong khau thanh phan ngudi ta chia ra:

— Khau thanh phdn tang (goi tat 1a khau ting AT):
kh&u ma gia tri cia né tang s€ lam cho gia tri cia khau
khép kin tang va nguoc lai.

— Khau thanh phan giam (goi tat 13 khau giam
A®): 1a khau ma gia tri ctia né tang s€ lam cho gia tri cua
khau khép kin giam va nguoc lai.
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I1. GIAI CHUOI KiCH THUOC
1. Phwong trinh co ban ciia chudi kich thuée

N Dé thuén tién cho viéc gidi chudi kich thudc nguoi ta thuong so d6 hoa cac chudi. Cac
chuoi (hinh 5,1,4) dugc so do hoa thanh cac chuoi twong tng theo cac hinh twong tmg ( hinh
6,7,8) dudi.

LA Ax A A As|A As 1A —
| T T T *) A
- A4 _ . A J <
Hinh 6 Hinh 7 Hinh 8

2. Bai toan thuan co6 dang:
Cho biét kich thudc danh nghia va sai léch gidi han cia tit ca cac khau thanh phan, tim
kich thudc danh nghia va sai 1éch gidi han ctia khau khép kin.

Biét kich thude va sai léch gici Tim Kich thuoc sai léch gioi
han cdc khdu thanh phan " hanva dung sai cua Ay

% Muc dich: Bai toan thuan thudong dung dé:
— Tinh sai s6 chuan cho kich thuéc thyc hién nao d6 trong cong nghé.
— Kiém nghiém lai mot két qua tinh toan hay mot yéu cau trong lap rap.
¢ Trinh tu giai:
— Xac dinh khau khép kin ctia chudi As.
— Xac dinh cac khau co thanh phan ting.
— Xac dinh cac khau c6 thanh phan giam.
— Tinh kich thudc danh nghia cua khau khép kin As .
As= (A +A+ TA) - (A +A LAY
— Tinh gi tri khau khép kin 16n nhat (As max) va nho nhat ( Asmin) theo cong thirc:
Asmax: khi cac khau cé thanh phan ting 16n nhat (A’ ) va cac khau c6 thanh phan giam
nhé nhét (A%, ) do do:
Asmax = (Al * Pomax T A ) = (A + A T AT ) (12-5)
Asmin: khi khau c6 thanh phan ting nho nhét (A' . ) va cic khau c6 thanh phan gidm 1én
nhat (A%, ) do do:
Asmin = (Ao + Ao T Ao ) = (Al + A T+ Alk) (12-6)
— Tinh sai 1éch gi¢i han trén va dudi theo cong thurc:
Sai léch gioi han trén ESs :
ESay = (ES] +ES; +...+ES;) — (EIZ +EI$ +...+EI?) (12-7)



Sai léch gioi han duoi Els
Elay = (EI] +ELl; +...+EIl ) — (ESF +ES; +...+ES?) (12-8)
Véi ES, , El;, VaES®,EI® 1a sai léch gidi han trén va dudi ciia khiu tang va khau giam.
— Tinh dung sai Ts theo cong thirc:
T=3T =T, +T, 44T, (12-8)

=
Vi Ti 1a dung sai cta cac khau thanh phan.

Vidu I-
Cho chi tiét nhu (hinh 9), voi gia thiét As = Ay, | I N L
Biét: Az = 60.0,08 ; As = 25.006; As = 105+0,05. Tinh khau

khép kin A1. <Al> - Az - :AS’
- As e
Hinh 9
Giai
Chudi kich thudc duoc 1ap nhu hinh v&.

As=A A, A;

B v

— Kich thudc danh nghia ciia As = Aq la:
- Ar=A1=As—-A2—-A3=105-(60 + 25) = 20mm

— V61 Aq la khiu tang .
— A2, Az la khau giam.

— Sai léch gidi han trén va dudi cua A1 la:
ESs=(0,05) - ((-0,08) + (-0,06)) =0,19mm
Elz = (-0,05) - ((0) + (0)] =-0,05

Vay khau kin Az = A1 = 20mm

Vidu2:
Cho bo phén lap ciia co cdu bang tai (hinh 10).
Banh rang (1) quay cung voi truc (2) va dugc d& bang o
hai 6 truot (3) lég trén gid do (4). Khe ho gitra banh rang 3 e A N
va mdt mut cua 6 ( As ) chi dugc phép dao dong trong b - -l - 1
khoang 0,05 + 0,75mm, dé bao dam kha ning quay tu
do va dich chinh chiéu truc khong 16n ciia banh rang. .

Hinh1



Néu cac chi tiét tham gia 1ap ghép c6 kich thude va sai 1éch nhu sau:

A= 16:%51%;'6‘2 =4 012;A3 = 24_0p1,A4 =4 012

Hay xac dinh xem gié tri khe hé nhan duoc sau khi ldp c6 min trong giéi han cho phép
[AZmax], [AZmin] hay khﬁng

Giai:
— Khéu khép kin cta chudi (As) chinh 1a khe hé giira banh ring va mit mut cua bac 6 truc
(As).
— Khéu ting gdm Az .

— Céc khiu giam gbém: A1, Az, As.

—  Kich thuoc danh nghia cia As (Az) dugc tinh theo cong thudc:
As=As=As— (A1 + Az + Ay)
As=24-(4+16+4)=0

Tinh sai léch gioi han:
ESay = (ES] +ES] +...+ES] )-(EIZ +EIZ +...+EI®)
ESay=0 - ((-0,47) + (-0,12) + (-0,12))=0,71mm
Elay = (EI] +El; +...+El ) — (ESZ+ES; +...+ ES?)
Elay =-0,21 - ((-0,29)+ (0) + (0)) = 0,08mm
— Kich thuoc gioi han cua khau khép kin:
Asmax=As + ESz =0+ 0,71 = 0,71mm < [ Asmax] = 0,75mm.
Asmin = Az + Els =0+ 0,08 = 0,08mm > [ Azmin ] = 0,05mm.
— Tinh dung sai kh&u khép kin:
Te=Ti+T2+Ta+Ts
hinh 6 Hinh 7 Hinh 8
Vay tri s6 he ho sau khi lip nam trong gidi han cho phép.
Vidu 3:
Cho chudi kich thudc nhu hinh vé:
Biét: Al I A
Ag = 10°075

A1 =101 0,22 As | Ay | As | As
Ao = 50+0,16 | | |

Az = As =575
Xac dinh kich thudc danh nghia, sai léch gigi han va dung sai cua khau A4




Giai:
Nhan xét:
A1, Az la khéu tang
Az, As, Az 1a khau giam
Kich thuéc danh nghia cua A4 la:
Ay = A1+ Azx- As- As- As
As=A1+ Az- Az- As- Ay
A;=101+50-5-5-1=140
Sai 1&ch trén cuia As:
ES4=0-0-0=0
Sai léch dudii cua As
El,=+0,22 +0,16 — (2 x ((J[1-[10,075) - 0,75 = - 0,22mm.
Vay A4 =140-022

3.Bai toan nghich
La bai toan biét khau khép kin va phai tim cac khau thanh phan (c6 thé tim mot khau hay
mot sO khau hodc tat ca cac khau thanh phan).
Biét kich thude va sai léch gici Tim - Kich thudc sai léch gioi han va
han cac khdu khép kin " dung sai cdc khdu thanh phan
Muc dich: Thuong dung dé:
— Chuyén kich thudce thiét ké sang kich thudc cong nghé (gia cong) khi kich thude
cong nghé khac vai kich thude thiét ké do viéc chon chuan cong nghé khong tring vai chuan thict
ké.

— Tinh toan xac dinh d6 chinh xac kich thudc cta cac chi tiét may cau tao thanh may
tir yéu cau k¥ thuat lp rap ctia mdy.
a. Chon cdp chinh xdc:

Gia thiét tat ca cac khau thanh phan c6 cing cap chinh xac, tirc 1a hé sb chinh xac cua cac

khau thanh phan s& bang nhau va bang:
Av=A1=A2=Az=..=An

( voi A 12 hé s6 chinh x4c trung binh chung cho cac khau thanh phan)

Dung sai mot khau thanh phan Aj (Ai < 500mm) sé la:

T, =a,i, =ay; = a4 (0,453 Ay, +0,001A,,) (12-9)
Trong do6: Aiw: gia tri trung binh ctia khoang kich thudc c6 chira khau Ai.
A\, i : hé s chinh xac va don vi dung sai cua khau A,.
Thay (12-9) vao (12-8) va rut ra ta co:
TZ
Ay =



Tri s6 i dugc tra trong bang sau:
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Sau khi c6 gia tri am so sanh voi bang hé s6 chinh xac tim cip chinh x4c. Thong thudng tri
sO ap thudng khong khép vdi tri s6 a trong bang.
Luu y: Khi d6 s& chon cip chinh x4c nhu sau:
— Chon tét ca cc khau thanh phan c6 cp chinh x4c thip hon cip chinh xéc tinh toan.
— Chon tét ca cac khau thanh phan c6 cap chinh xac cao hon cip chinh xéc tinh toan.
— Chon mot s khau thanh phan c6 cap chinh x4c thap hon va s con lai c6 cip chinh xac
cao hon.
b. Tra bang xac dinh cac sai léch gidi han ctia cac khau thanh phan véi qui udc:
— Khau ting tra theo 16 co ban (H).
— Khau giam tra theo truc co ban (h).
Cha y: Khi tra bang chi tra (n-1) khau thanh phan, con mot khau thanh phan duogc dé lai dé tinh
toan bu trir va duoc goi 1a khau bu. Khi chon can cht y:
Néu chon cap chinh xac cta khau thanh phan cao hon cép chinh xéc tinh toan thi dung sai
khau bu rong ra. Do d6 nén chon khau bu 1a khau khoé gia cong.
Néu chon cap chinh xac ciia khau thanh phan thap hon cép chinh x4c tinh toan thi ngugc lai
nén chon khu bu 1a khau dé gia cong.
c. Tim dung sai va sai I¢ch gig1 han khau bu: dugc chia lam hai loai:
% Néu khau bu 1a khau tang tinh :

ES, =ES, —(ES, +....+ES; ) +(EI] +....+ EI®) (12-10)
va: El, = El, — (El] +...4+EI[)+(ESS +.....+ ES®) (12-11)
% Néu khau bu 1a khau giam:
ES, =—El; +(El] +...+El})—(ES’ +....+ ES?) (12-12)
va: El, =—ES; +(ES, +....+ES])—(EI] +....+ EI?) (12-13)
C()’l_)(f) phan may nhvu: hinh v€, Yé&u cau ky thuat \¥
cuoi cung sau khi 1ap 1a khe ho A, =1°mm. Q’ ro——
Biét: A1= 120mm, Ap= 50mm, Az = As = 5mm. r—f——? /

Giai:

A Ao | ] .

} vy | N A\
A | Ad A\ As 1]

1\
N
\
i
Y AARNANE

A,




— Lap chudi kich thuéc dé giai nhu sau:
— Khau ting: A1, Ao=>b1=by=1.
— Khau giam: Az, A4, As = bz =bs = bs =-1.
Chon cdp chinh xdc:
— Tinh cép chinh xéc trung binh,ta c6:
Dua theo bang trén tra cac gia tri ij theo kich thudc danh nghia:

o T, ~ 500
C i iy i, 217+15640,73+2x0,52
atp = 64,8 mm.

Chon cép chinh x4c cho cac khau thanh phan 14 10 (c6 a = 64) va khau bu la Aa.
Tra bang xac dinh sai 1éch gidi han cia cac khau thanh phan:
A1 =120 H10 = 120"*, A2=50 H10 = 50"*, A3 = As = 5h10 = 5_; o,

— Kich thudc danh nghia cua khdu bu As 13:

As=A1+Ar— Az — As - Az =159 mm.
Vi A4 1a khau bu giam (12-12) nén ta co:
ES, =—El, +(El] +...+El})—(ES +....+ ES?)=-0 + (0 + 0) — (0 + 0) = Opm.
El, =—ES, +(ES, +...+ ES])—(EI{ +....+ EI?) = -500 + (140 + 100) — (48 + 48)
Elp = - 164pum.
Vay: A, =159_y,,, MM,

CAU HOI

1. Thé nao 1a chudi kich thudc cho minh hoa.
2. C6 may loai chudi kich thudc?
3. Khau khép kin la gi?

4. Thé nao 1a khau thanh phan ting, khau thanh phan giam cua chudi kich thudc, cho vi du
minh hoa.

5. Nhu thé nao duoc goi la bai toan thuan?
BAI TAP

1. Cho mét chi tiét nhu hinh 11:
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+ Néu trinh tu gia cong la Az, Az, As.
Cho biét: A1=160+0,03; A2=90005; As=50"00%",
Tinh cac kich thudc A4, As.
a.Néu trinh tu gia cong 1a A1, Az, As.
Cho biét: A1=160£0,03; A4=70"%; A3=50"00%

Tinh cac kich thudc Az, As.
b.Néu trinh tir gia cong 1a A1, As, As.
Cho biét: A1=160£0,03; As=70.005; As=40"005.
Tinh cac kich thudc Az, As.
2. Cho chudi kich thuéc nhu hinh 12 sau:

Hay giai chudi kich thudc dé xac dinh sai 1éch,
dung sai kich thudc Az.

Biét: Trinh ty cong nghé gia cong 1a: A1, Az

—

A;

P

Y

w4,

: Hinh 12 Ae | As
V6i Al =100.01; A3 = 45701 B S
3. Cho chubdi kich thuéc nhu hinh 13 sau: ] 7 L
Hay giai chudi kich thudc dé xac dinh sai ‘ <
Iéch, dung sai kich thuac Ao. e L
Biét: Trinh tu cdng nghé gia cong chi tiét L
la: Az, Az ] % r
Vi Al =120..15; A3 = 40%0,16. |
Hinh 13
|
4. Cho mot chi tiét nhu hinh 14: & U Y7 E
4 7 4 [, ! 7 N
Bi¢t cac kich thudc thiet ké: B1=30-0,05 ; o % | // <
B,=20+0,03; Bs=10. 2/ % =
Tinh cac kich thhudc cong nghé Ay, As, % |
As & / ! /
A 7
5. Giai thich va tinh chdi kich thudc sau: Hinh 14

a. K=6013 -50"%4% —8%
b. X =150 — 107G — 250,010 — 20 Iy,




