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TUYEN BO BAN QUYEN:

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin c6 thé duoc
phép dung nguyén ban hodc trich dung cho cdc muc dich vé dao tao va tham
khao.

Moi muyc dich khac mang tinh léch lac hodc st dung v&i muc dich kinh
doanh thiéu lanh manh s& bi nghiém cam.



LOI GIOI THIEU

Mén hoc dung sai lip ghép 1a moén ky thuat co so nhim cung
cap nhitng kién thc co ban vé viéc tinh toan va lya chon dung sai
lip ghép cta san pham sao cho vira dam bao tinh cong nghé va chat
lugng cao, vira phi hop véi tiéu chudn ma nha nudc Viét Nam ban
hanh. Mat khac, moén hoc ciing trang bi cho hoc sinh - sinh vién cach
luya chon va st dung cdc dung cu do thich hop dé kiém tra su chinh
X4c cua san pham.

Xuét phat tir cac yéu cau d6, t6 mén Ly thuyét Co sé trudng
Cao dang nghé Cong nghiép Ha Noi di bién soan gido trinh nay dé
dap ung nhu cau giang day cua giang vién va hoc tdp cua hoc sinh —
sinh vién.

Gido trinh dugc bién soan theo chuong trinh mén hoc trong
chuong trinh khung qubc gia cua nghé Co khi - trinh d6 Cao Piang
Ngheé.

Khi bién soan gido trinh, td mon di tham khao nhiéu tai liéu va
da lya chon, cdp nhat nhitng kién thirc méi co lién quan dén mon hoc
va phl hop véi d6i tuong sir dung ciing nhu cb ging gin nhing noi
dung ly thuyet voi nhitng van dé thuc té thudng gip trong san xuait,
doi sdng dé gido trinh c¢6 tinh thyc tién cao.

~ Mic du da cb ging nhung chic chin khong tranh khoi thiéu sot.
Rat mong nhan dugc y kién dong goép cua dong nghi¢p va ddc gia dé
gido trinh ndy ngay cang hoan thién hon.

Ha Noi, ngay 30 thang 08 nam 2012
Tham gia bién soan

1. Chi bién: Nguyén Thi Thanh Hdio

2. Cac GV t6 Ly thuyét co so
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MON HOQC: DUNG SAI LAP GHEP - PO LUONG KY THUAT
Ma mén hoc: MH 11

Vi tri, tinh chat, y nghia va vai tro ctiia mon hoc:
- Vitri:

Mon hoc Dung sai lap ghép — Do ludng k¥ thuat dugc bb tri vao nim tha
nhat trude cac moé dun nghé;

- Tinh chat:
La mon hoc k¥ thuét co sé thudc cac moén hoc dao tao nghé bat budc;
- Y nghia va vai tro:
+ Cung cap cac kién thic co ban vé viéc tinh toan lya chon dung sai lip

ghép, cach lwa chon va str dung cac dung cu do thich hop dé kiém tra d6 chinh
xac cua san pham;

+ La mon hoc ho trg cho cac mo dun nghé va cdc mon co s¢ khac: Sau
khi hoc xong mon hoc nguoi hoc giai thich dugce cac ki hi€u trong cac mé dun
nghé va doc dugc céc ki hi€u trén ban ve.

Muc tiéu ciia mon hoc:
- Trinh bay duogc ban chét ctia tinh dbi 13n trong lap ghép;
- Giai thich duoc hé thong dung sai lap ghép theo TCVN 2244 - 2245;

- Van dung duogc dé tra, tinh toan dung sai kich thudc, dung sai hinh dang va vi
tri, d6 nham bé mat va dung sai lap ghép cac mdi ghép thong dung;

- Xac dinh dugc dung sai mot s6 chi tiét dién hinh va céc kich thude can chi v
khi ché tao;

- Ghi duoc ky hiéu dung sai kich thudc, dung sai hinh dang va vi tri, nham bé
mat lén ban ve;
- Thiét lap va giai dugc bai toan chudi kich thudc;

- Trinh bay duogc cég php’ong phap do, doc, sir dung, bdo quan cac loai dung cu
do thong dung va phd bién trong nganh co khi;

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

NoOi dung ctia mon hoc:

S6 Thoi gian

Tén chwong, muc R i .. 2
TT Tong| Ly | Bai | Kiém




s0 | thuyét | tip | tra*
| | Khai niém co ban vé dung sai lip ghép 4 0
1. Khai niém vé lap 1an trong nganh co | 0.5 | 0.5 0 0
Khi
2. _Kich thudc sai 1éch gigi han va dung 1 1 0 0
Sal
3. Lap ghép va cac loai ldp ghé
AP g; p o p ghep 1 1 0 0
4. H¢ thong dung sai
5. So d6 lap ghé 1 1 0 0
. So do lap ghép
o 0.5 0.5 0 0
6. Bai tap 5 0
| Dung sai lip ghép cac bé mit tron . 0
1. Hé théng dung sai lap ghép
, i A .| 1.5 1.5 0 0
2. Cach ghi kich thudc co sai léch gioi
han trén ban v€ chi ti€t va trén ban vé lap 1.5 1.5 0 0
3. Cac bang dung sai
4. Bai tap 1 0 0
Ciach sir dung cac hinh thirc lip ghép 1 0 1 0
I 1. Lap ghép c6 do doi 2 0 0
2. Lap ghép c6 do ho 05 1 05 | 0 0
3. Lap ghép trung gian 0.5 0.5 0 0
Dung sai hinh dang va vj tri cua cac bé 0 0
IV | mat, nham bé mat 6 4 1 1
1. Nguyén nhan chu yéu gy ra sai sb
trong qt{a t‘rlnh gia cong 0.5 0.5 0 0
2. Sai s6 ve kich thuéce
3. Sai s6 vé hinh dang va vi tri giita cac
N A, o 0.5 0.5
bé mat cua chi ti€t gia cong
4. Nham bé mit 2 2
5. Bai tap
6. Kiém tra L L 0 0
. 1 0 1 0
Dung sal goc
1. Khai niém vé goc thong dung L 0 0 L
v 2. Dung sai kich thudc goc 2 2 0 0
3. Lap ghép con tron 05 05 0 0
1 1 0 0




Dung sai chi tiét dién hinh 0.5 0.5 0 0
VI | 1. Dung sai ren 8 6 2 0
2. Dung sai lip ghép then va then hoa 2 2 0 0
3. Dung sai lap ghép 6 lin 2 2 0 0
4. Bai tap 2 2 0 0
Chuébi kich thuéc 2 0 2 0
VIl | 1. Khainiém co ban 5 3 1 0
2. Giai chudi kich thudc 1 1 0 0
3. Bai tap 2 2 0 0
4. Kiém tra 1 0 1 0
Co s& do lwong ky thuat 1 0 0 1
VIII | 1. Khai niém vé do ludong ky thuat 1 1 0 0
2. Cac loai dung cu do va phuong phap | 0.5 0.5 0 0
do , 05| 05 | 0| O
Dung cu do c6 khac vach, dung cu do
c6 mat so
IX L 5 4 1 0
1. Dung cu do c6 khac vach
2. Dung cu do ¢6 bé mit sd (d6ng hd so)
DR 3 3 0 0
3. Bai tap
, 1 1 0 0
Calip
o 1 0 1 0
X 1. Calip nat . . 0 0
2. Calip ham
) 0.5 0.5 0 0
Dung cu do goc
1. Do gbc bang ph hép do truc tiép | > | 0 | ° 0
. Po gdc bang phuong phép do truc tié
< ) g, o gph gph,pd t.AP 1 1 0 0
. Bo gbc bang phuong phédp do gian tié
’ g gp gphap do g p 0.5 0.5 0 0
May do
I. Chutao va nguyén Iy vén hanh méy do | > | 0> | ° °
. Cau tao va nguyén ly van hanh may do
X1l . g y’ y7 L, Y 3 2 0 1
2. COng dung va cach bao quan may do
" 1.5 1.5 0 0
3. Kiém tra
0.5 0.5 0 0
1 0 0 1
Cong 45 34 8 3

* Ghi chl: Thoi gian {ciém tra Iy thuyét dwoc tinh bang gio Iy thuyét, kiém tra
thuc hanh dwoc tinh bang gio thuc hanh.
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Phén thir nhit
DUNG SAI LAP GHEP

CHUONG 1
KHAI NIEM VE DUNG SAI LAP GHEP
Ma chwong: MH11 - 1

Trong co khi ché tao, mot bd phan may hoac may duoc tao thanh bdi hai
hodc nhiéu chi tiét lap ghép. Vi vay dé ché tao céc chi tiét lap ghép chinh xac,
tranh dugc céc sai s6t va han ché phé pham, ddm bao tinh kinh t€ va chat lugng
san pham cao can nam viing cac kién thirc co ban vé Dung sai lap ghép.

Muc tiéu:

- Trinh bay dugc ban chét cua tinh d6i 1an trong lép ghép;



- Liét ké duoc cac loai lép ghép;

- Phan biét duoc cac hé théng dung sai;

- Tinh toan dugc céc tri so kich thudc, sai 1€ch, dung sai va céc tri s lap

ghep;

- V& duoc so d6 phan b mién dung sai va xac dinh dic tinh cta lap ghép;

- Nghiém tdc, chu dong va tich cuc sang tao trong hoc tap, can than, chinh

Xac trong tinh toan.

Noi dung chinh:
Muc/Tidu muc Tho1t gian (g10) H.iqnh thirc
‘ ‘ T.86 | LT |TH/BTKT*| 8lang day
1. Khai niém vé lp 1n trong nganh co khi 05 | 05| 0 LT
1.1. Ban chét cua tinh lap 13n
1.2. Y nghia cua tinh lap 1in
2. Kich thudce sai léch gidi han va dung 1 1 0 LT
Sal
2.1. Kich thuéce
2.2. Sai l¢ch gio1 han
2.3. Dung sali
3. Lap ghép va cac loai lap ghép 1 1 0 LT
3.1. Khai niém vé lip ghép
3.2. Céc loai lip ghép
4. Hé théng dung sai 1 1 0 LT
4.1. Hé thong 15
4.2. H¢ théng truc
5. So dd lap ghép 05 | 05| 0 LT
6. Bai tap 2 0 BT

1. Khai niém vé lap 14n trong nganh co khi

Muc tiéu:

- Trinh bay dwoc ban chdt cia tinh déi lan trong ldp ghép;

- Phdn tich dwoc vai tro cia tinh ldp lan trong qud trinh san xudt va trong

s dung;

- Nghiém tac, chuyén can, chii d@éng va tich cuc sdng tao trong hoc tdp.

1.1. Ban chit cta tinh ldp 1an
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May do nhiéu bo phan hop thanh. Mdi bd phan do nhiéu chi tiét lip ghép
lai v6i nhau. Trong qua trinh ché tao cing nhu stra chita may thi cac chi tiét
trong cung mot loai co kha nang thay lap (thay thé) cho nhau, khong can lwa
chon stra chira thém ma van dam bdo vé yéu cau k¥ thuat ctia moi ghép thi tinh
chat d6 cua chi tiét goi 1a tinh lap 1an.

Loat chi tiét dat duoc tinh lép 14n hoan toan néu moi chi tiét trong loat cung
loai déu c6 kha nang thay lap dugc cho nhau. Néu c6 mot hodc vai chi ti€t trong
loat khong c6 tinh lap lan thi loat chi tiét do dat tinh lap lan khéng hoan toan.

Céac chi tiét dat duoc tinh lép 1an 1a vi chung dugc ché tao giéng nhau hoac
chi khic nhau trong mdt pham vi cho phép nao d6. Vi du: sai khac veé kich
thudc, hinh dang,...pham vi d6 goi la dung sai, Gia tri dung sai ay dugc ngudi
thiét ké tinh toan theo qui dinh dua trén nguyén tic cta tinh lap 1an.

1.2. Y nghia ctia tinh lap 1an

Tinh ldp 14n 1a nguyén tic cua thiét ké va ché tao. Néu cac chi tiét duoc
thiét ke, ché tao theo nguyén tac lap lan thi chiung khong phu thudc vao dia di€ém
san xuat. Do la diéu kién dé ta ¢ thé hop tac hoa, chuyén moén hoa qua trinh san
Xuat, tur do dan dén san xuat tap trung quy mé 16n hon, tao kha nang ap dung ky

thuat tién tién, trang bi may moc hién dai va day chuyén san xuét ning suit cao.
Nho d6 ma vira dam bao chat luong lai giam gia thanh san pham.

Mt khéc thiét ké, ché tao chi tiét theo nguyén tac lép 1an tao diéu kién
thuan lgi cho viéc san xuét cac chi tiét du trit thay thé. Nho d6 ma qua trinh st

dung céc san phim cong nghiép s& tién loi hon rat nhiu. Chang han mot chi tiét
nao do cua may bi sai hong ta c6 ngay chi tiét cung loai du trir dat tinh 1ip 1An
thay thé vao 1a may lai tiép tuc hoat dong duoc ngay. Do dé viéc su dung may
duoc triét dé hon, giam thoi gian ngung may dé stra chita, khong can to chie bo
phén gia cong chi tiét thay thé riéng cho timg co s¢ str dung may ma chi t0 chtrc
san Xudt tap trung (nha may san xudt phu ting thay thé) mang loi ich rat nhiéu
vé kinh té va quan 1y san xuét.

2. Kich thudc sai léch gidi han va dung sai

Muc tiéu:
- Trinh bay duoc khai niem vé kich thuée, sai léch gioi han va dung sai;
- Tinh dwoc kich thuoc, sai léch gioi han va dung sai cua truc, 16;

- Can thén, chinh xdc trong tinh todn, nghiém tuc, chu dong va tich cuc
sang tao trong hoc tap.

2.1. Kich thudc danh nghia

- Khai niém: La kich thudc duoc xac dinh b::ing tinh toan xuét phat tur chure
nang cua chi ti€t sau d6 quy tron (vé phia 16n 1€n) theo cac gia tri cua day kich
thudc thang ti€u chuan (bang 1.1).

Khi tra bang 1.1 ta vu tién st dung day 1( Ra5) trudce rdi moi dén day 2
11



(Ra10)...

Bing 1.1. Diy kich thuéc thin

tiéu chuan

RS | Rul0| R20 | R0 | R5 | Ral0 | Ri20 | R0 | Ra5 | Rul0 | Ra20 | R0
®s) | R10)|R20)| ®4D | (rg) | RO | R20) | (R40) | pgy | (RT1O) | ooy | (pogg)
1,0 1,0 | 1,0 1,0 10 10 10 10 100 | 100 100 100
1,05 10,5 105

1,1 1,1 11 11 110 110

1,15 11,5 120

1,2 1,2 1,2 12 12 12 125 125 125

1,3 13 130

1,4 1,4 14 14 140 140

15 15 150

1,6 16 | 1,6 1,6 16 16 16 16 160 | 160 160 160
1,7 17 170

1,8 1,8 18 18 180 180

1,9 19 190

20 | 2,0 2,0 20 20 20 200 200 200

2,1 21 210

2,2 22 22 220 220

2,4 24 240

2,5 25 | 25 2,5 25 25 25 25 250 | 250 250 250
2,6 26 260

2,8 2,8 28 28 280 280

3,0 30 300

3,2 | 3,2 3,2 32 32 32 320 320 320

3,4 34 340

3,6 3,6 36 36 360 360

3,8 38 380

4,0 40 | 4,0 4,0 40 40 40 40 400 | 400 400 400
4,2 42 420

4,5 4,5 45 45 450 450

4.8 48 480

50 | 50 5,0 50 50 50 500 500 500

5,3 53 530

5,6 5,6 56 56 560 560

12




6,0 60 600

63 | 63 | 63 | 63 63 63 63 63 | 630 | 630 630 | 630
6,7 67 670

71 71 71 71 710 | 710

7,5 75 750

80 | 80 | 8,0 80 80 80 800 800 | 800

8,5 85 850

90| 90 90 90 900 | 900

9,5 95 950

- Ki hiéu: dy doi v&i chi tiét truc, Dy dbi véi chi tiét 1.

- Vidu: Chéng han khi tinh todn theo sirc bén vat liéu ta xac dinh duoc
duong kinh ctia chi tiét truc 1a 29,876mm. Theo cac gia tri ctia day kich thudc
thang ti€u chuan ta quy tron 1a 30 mm. Vay kich thudc danh nghia cua chi tiét
truc dy= 30 mm

Trong ché tao co khi don vi do kich thuéc thang dugc dung 1a milimét
(mm) va qui uéc thong nhat trén cac ban vé& ma khong can ghi ky hiéu don vi
“mm’”. Kich thuéc danh nghia dugc dung lam gdc dé xac dinh céc sai 1éch cua
kich thudc.

2.2. Kich thudc thuc
- Khai niém: La kich thudc nhin dugc tir két qua do véi sai s6 cho phép.
- Ki hiéu: di d6i véi chi tiét truc; Dy doi véi chi tiét 16.
- Vidu: Khi do kich thuéc dudng kinh truc bang panme c6 gia tri vach

chia 1a 0,01mm. Két qua do dugc la: 24,98mm, thi kich thude thyce cua tryc la
din=24,98 mm vai sai sO cho phép 1a + 0,01mm. Néu dung dung cu do chinh xac

hon thi kich thuéc thuc nhan dugce ciing chinh xac cao hon.
2.3. Kich thudc gioi han
- Khai niém: La kich thudc dé x4c dinh pham vi cho phép cuia sai s6 ché

tao kich thudc, nguoi ta quy dinh hai kich thudc gidi han (hinh 1.1).
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“Hinh 1.1. So do biéu dién kich thudc gi6i han

- Kl nieu:
+ Kich thudc gioi han 16n nhat ki hiéu drex (Dimex)
+ Kich thudc gidi han nho nhat ki hidu dimin (Drmin)

ChU y: Kich thudc cia chi tiét da ché tao (kich thiedc thwc) nam trong
pham vi cho phép dy thi dat yéu cau. Nhuw vay chi tiét ché tao xong dat yéu cau
khi kich thuoc thyc cua no thoa man bdt dang thirc sau:

Dmax = Dth> Dhmin
Omax > dth > dmin
2.4. Sai léch gioi han
- Khai niém: La hiéu dai sb gitta cac kich thude gidi han va kich thudc danh
nghia.
- Ki hi€u va cong thirc:
+ Sai léch gi6i han trén es(ES) : La hi¢u dai s6 giira kich thudc giéi han
16n nhét va kich thudc danh nghia.
S = Umax - On
ES = Dmax - Dn

+ Sai léch gidi han dudi ei(El): La hiéu dai sb giita kich thudc gigi han
nhod nhat va kich thuéc danh nghia.

el = dmin - dn
El = Dmin - Dn
Chay:

- Sai léch gioi han co thé ¢é gia tri khi kich thuoc gioi han nho hon
kich thudc danh nghia hoac “+” khi kich thuwoc gidi han lon hon kich thudc

€€ I
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danh nghia hodc bang “0” khi kich thuede gidi han bang kich thude danh nghia
(hinh 1.1).

- Sai léch gioi han dvwoc ghi ki hiéu trén ban vé bény canh kich thuoc dqnh
nghia va don vi la milimét (mm), trong bang tiéu chuan dung sai tinh bang
Micromét (um).

Dang chung:
A X ES A d &
Chi tiet l6 D, ; Chi tiét truc: Y\ o
El
2.5. Dung sai

- Khai niém: 1a pham vi cho phép cua sai s6. Tri sé dung sai bang hiéu sb
gitra kich thudc gidi han 16n nhat vt kich thude gidi han nho nhat hodc bang
hi€u dai so gifra sai I¢ch gi61 han trén va sai 1éch gidi han dudi (hinh 1.1).

- Ki hi€u va cong thirc:
Dung sai duoc ki hiéu la T( Tolerance) duogc tinh theo cong thirc sau:
+ Dung sai kich thuéc 16: Tp = Dmax - Drmin
Tp =ES-EI
+ Dung sai kich thuéc truc: Ty = dmax - Omin
Tqg =es—ei

- Dung sai luén luén co gia tri dwong va no biéu hién pham vi cho phép
cua sai so kich thuoc.

- Tri so dung sai cang nho thi pham vi cho phép cua sai s6 cang nho, yéu
cau do chinh xdc che tao kich thudc cang cao. Nguoc lai néu tri dung sai cang

I6m thi yéu cau d¢ chinh xdc ché tao cang thap. Nhw vdy dung sai dic trung cho
dé chinh xdc yéu cau cia kich thuéce hay con goi dé chinh xdc thiét ké.

T, T f

A LLl

T
To

€
“EL] |

<

—_—

i

dmax
Dmin
Dmax

dn
dmln
Dn

%

*Hinh 1.1. So do biéu dién kich thudc gidi han
Vi du . Gia COLE LIYL CIIL UEL 10 CU N — OULIIL DICL Dmax— 60,05mm:; Dnin

=59,97mm.
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- Tinh tri s6 sai léch gioi han trén, sai 1éch gi¢i han dudi va dung sai chi

tiét 15?

- Kich thudc chi tiét 1 gia cong xong do duge Dyn= 60,03mm cé dung

duogc khong? Tai sao?
- Ghi kich thudc chi tiét trén ban v&.

Giai:

- Ap dung céc cong thirc da hoc ta co:

Hay Tp = ES - El

ES = Dmax -

Tb = Dmax -

Dy = 60,05 - 60 = 0,05mm
= Dpin - Dn = 59,97 - 60 = - 0,03mm
Dumin = 60,05 - 59,97 = 0,08mm
= 0,05 - (- 0,03) = 0,08mm

- Néu chi tiét gia cong xong do dugc Dy = 60,03mm thi dung dugc vi chi

tiét 10 dat yéu cau khi Dmax> Din > Dmin ma day Dimax > D> Diin, cu thé 60,05 >
60,03 > 59,97mm.

- Cach ghi kich thudc trén ban vé 60+8 82

Khi gia cong thi nguoi tho phai nham tinh ra cac kich thude giot han, roi
dbi chiéu vai kich thuéc do dugce (kich thudce thuc) cua chi tiét da gia cong va
danh gia chi tiét dat yéu cAu hay khong dat yéu cau. Dudi day 1a mot sb vi du vé
cach nham tinh kich thudc gii han va danh gid, bang 1.2.

Bing 1.2. Cach nham tinh kich thwéc gioi han va danh gia.

Kich thudc Kich thuéc gioi han Kich thuoc Dénh gia
gl;ll trén ban dmax = dN +es thu’C két qué
\(S
Amin = dy el
30 +0.04 dmax = 30 + 0,04 = 30,04 30,025 Dat
+0.01
dmin =30+ 0,01 =30,01
30+0 02 dmax = 30 + 0,02 = 30,02 29,992 Dat
-0.01
dmin =30-0,01=29,99
3(z007 dmax = 30 + 0,07 = 30,07 29,92 Khong dat
dmin =30-0,0 7 =29,93
30+0,045 dmax = 30 + 0,045 = 30,045 30,05 Khong dat
dmin:30+O:30
30_0103 dmax =30+ 0 =30 29,94 Khong dat
dmin = 30 - 0,03 = 29,97
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30702 dmax = 30 - 0,02 = 29,98 29,99 Khong dat
-0,04
dmin = 30 - 0,04 = 29,96

3. Lip ghép va cac loai lip ghép
Muc tiéeu:

- Trinh bay dwoc ddc tinh va viét ding céng thire tinh cdc kiéu ldp ghép
long, chat, trung gian,

- Tinh dwoc cdc tri sé @6 hé, @6 doi, va dung sai ldp ghép;

- Can thdn, chinh xac trong tinh toan, chui dong va tich cuc sang tao trong
hoc tap.

3.1. Khéi niém vé lap ghép
Hai hay mdt 0 chi tiét phoi hop v&i nhau cd dinh (dai ¢ van vao bu l6ng)
hodc di dong (piston lap vao xilanh) thi tao thanh moi ghép. Nhing bé mat va
kich thuéc ma dua theo chiing cac chi ti€t phoi hop véi nhau goi 1a bé mat lap
ghép va kich thudce lap ghép.
Bé mit lap ghép: cd 2 loai
Bé mit bao ( bé mat chi tiét 15, ranh)

Bé miit bj bao ( bé mat chi tiét truc, con truot)

!
Hinh 1.3. 1- Ranh truot
2- truc 2- Con truot

Kich thudc lap ghép:
Kich thugc cua bé mit bao: D
Kich thudc cta bé mit bi bao: d

Mot 1ap ghép bao gid ciing c6 chung mét kich thuéc danh nghia cho hai chi
tict lap ghép goi 1a kich thudc danh nghia cua lap ghép: Dy = dn.
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Phén loai lip ghép: Cac mdi ghép sir dung trong ché tao may c6 thé phan

loai

theo hinh dang bé mit lip ghép.

- Lap ghép bé mit tron bao gdom:

+ Lép ghép tru tron: bé mat lip ghép 1a bé mit try tron, hinh 1.2.

+ Lap ghép phing: bé mit lip ghép la hai mat phiang song song, hinh 1.3.

+ Lip ghép con tron: bé mat lip ghép 1a mit non cut, hinh 1.4

- Lip ghép ren: bé mat lap ghép 1a mit xodn ¢ c6 dang profin tam giac,

hinh thang,...., hinh 1.5.
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Hinh 1.4: Lap ghép con tron

Lap ghép truyén dong banh
ring: Bé mit lip ghép 1a bé mit
tiép xtc mot cach chu ky cia céc
ring banh ring (thuong 13 bé
mat than khai), hinh 1.6.

Trong thuc té cac mbi ghép
clia cac chi tiét may co dang lap
ghép bé mat tron hay lap ghép
tru tron dugc su dung nhiéu
nhit. Pic tinh cua lip ghép bé
mat tron dugc xac dinh bdi hi€u
sb kich thude cua bé mit bao va

bi bao. Néu hi€u s6 do6 c6 gia tri du

hiéu s6 c6 gid tri am (D - d < 0) thi 13
3.2. Cac loai lip ghép
3.2.1. Lap ghép co d6 ho

Hinh 1.6: Lip ghép truyén dong
banh rang

Hinh 1.5: Lap ghép ren

* Pdc diém: Trong lap ghép nay kich thudc cta bé mit bao (16 ) ludn ludn
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16n hon kich thudc cua bé mit bi bao (truc ) dam bao lép ghép ludn c6 dd ho,
hinh 1.7.

7 o “
| _ D% A é
£y %
5 |° .
o E (o
7

Hinh 1.7. Lap ghép long
* Ky hiéu va cong thurc tinh:

- Ki hiéu: Do ho cta lap ghép ky hiéu 1a S;
- Cong thurc: S=D-d
Tuong (g véi cac kich thudc gidi han ciia truc (dmax , Amin), ctia 16 (Dmax ,
Dmin), 1ap ghép c6 do hé gidi han:
+ DO hé gioi han 16n nhat:
Smax = Dmax = Omin; N2y Smax =(Dmax-Dn) - (dmin- dn) = ES — €i
+ Do ho gidi han nho nhat:
Smin = Dmin - Omax; hay Smin =(Dmin-Dn) - (dmax - dn) = EI —es
Dbi v6i mot lap ghép Dy = dn)
+ DO hd trung binh: Stg
5. = Siex T Shin
2
+ Dung sai ctia 0 ho hay dung sai ctia lap ghép: Ts
Ts = Smax = Smin
= (Dmax - dmin)- (Dmin - Omax)
= (Dmax - Dmin) + (' dmax = Omin)
Hay Ts=Tp + Tqg

Nhu vay dung sai ciia d6 ho bang tong dung sai kich thudc 16 va dung sai
kich thudc truc. Dung sai d hé con goi 1a dung sai cua lap ghép. N6 diac trung
cho murc do chinh xdc yéu cau cua lap ghép.
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3.2.2. Lép ghép co do doi

* Dgc diém: Trong lap ghép, kich thude bé mat bao (16) ludn ludn nhé hon
kich thudc bé mat bi bao (truc), dam bao lap ghép Iuén c6 d6 doi, hinh 1.8.

* Ky hiéu va cong thurce tinh:
Do doi cua lap ghép duoc ky hiéu va tinh nhu sau:
N=d-D

Tuong tng voi cac kich thudc gidi han cua truc va 15, lap ghép c6 do doi
gi61 han:

d

W N\

l\|min
Nmax

Omax
dmin

Dmax
Dmin

To

7

Do doi gi¢i han 16n nhat: N prinn 1 8« Lip ghép chat
Nmax = Omax = Dmin ha)

Do doi gidi han nhé nhat: Nin
Nmin = Amin - Dmax hay Nmin = ei — ES
Do doi trung binh: Ntg

N o + N
2
Dung sai ctia d6 dbi hay dung sai cua lap ghép: T
TN = Nmax - Nimin
= (dmax = Dmin) - (dmin - Dmax)
= ( Dmax - Dmin) + ( dmax - Omin)
Hay Tn =Tp + Ty

NTB =
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Ciing giéng nhu nhom lap ghép long, dung sai ctia 1ap ghép chat 13 tong
dung sai kich thude 16 va dung sai kich thuéce truc.
3.2.3. Lap ghép trung gian:
* Pdc diém: Trong lap ghép ndy mién dung sai kich thudc bé mit bao (15) bd tri
xen 1an mién dung sai kich thudc bé mit bi bao (truc), hinh 1.9.

Nhu vay kich thudc bé mat bao dugc phep dao dong trong pham vi c()qthé
16n hon hoac nhé hon kich thudc bé mat bi bao va lap ghép nhan dugc cé the co
dd hé hoac do doi.

A A

Y

i

Dmax
Dmin
dmax
Nmax

7

Hinh 1.9. Lap ghép trung gian
* Ki hiéu va cong thure tinh:
- Do doi gidi han 16n nhat: N
Nmax = Omax = Dmin hay Nmax = €s - El
- D46 ho gidi han 16n nhat : Smax
Smax = Dmax - dmin hay Smax = ES - ei
- Dung sai ctia lap ghép: Tsn
Tsn = Smax + Nmax
= ( Dmax - dmin ) + (dmax -~ Dmin)
= ( Dmax - Dmin) * (dmax - dmin)
Hay Tsn = Tp + Tqg

Trudng hop tri s0 d6 ho gi6i han 16n nhat (Smax) 16n hon tri s6 d6 doi gidi
han 16n nhat (Nmax) thi ta tinh d6 hd trung binh:

—_ Smax_Nmax

STB o 2
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Nguoc lai néu tri sé d6 doi gidi han 16n nhat (Nmax) 16n hon tri sé do doi
giG1 han 16n nhat (Smax) thi ta tinh d6 doi trung binh:

— I\Imax _Smax

4. H¢ thdng dung sai NTB T 2

Muc tieu:

- Trinh bay dwoc khdi niém, dac diém cua hé théng 16, hé thé,ng truc;

- Van dung Iy thuyét d hoc dé gidi cdc bai tdp vé hé thong 16, truc;

- Can thdn, chinh xdc trong tinh todn, chii dong va tich cwc sdng tao trong
hoc tap.
4.1. Hé théng 16

La tap hop cac kiéu lap, & d6 khi cing mot cap chinh xac va cung kich
thudc danh nghia thi cac ki€u lap chi khac nhau & kich thudc gioi han cta chi
tiét truc (mat bi bao) con kich thudc gidi han cia chi tiét 10 (mat bao) khong
thay doi, hinh 1.10.

Trong hé thong 13, 16 13 chi tiét co ban nén goi 1 hé thong 16 co ban. Kich
thudc gidi han nho nhat cua 16 bang kich thudc danh nghia, nhu vay sai 1éch
giéi han duéi cua 16 bang khong.

Dmin = Dn —> El = Dmin - Dn

EI=0

©

=y
EANMANNNANNNNNNNNNNNN ‘

Jo

N
>/////////////////////////////////,

Hinh 1.10: Hé thdng 15 co ban
4.2. Hé thong truc

La tap hop cac kiéu lap, & d6 khi cing mot cap chinh xac cung kich thude
danh nghia thi cac kiéu 1ap chi khiac nhau & kich thude gidi han cua chi tiét 16
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(mdt bao) con kich thudc gidi han cua truc (mat bi bao) khong thay ddi, hinh
1.11.

Trong h¢ théng truc, truc 1a chi tiét co ban nén goi l1a hé théng truc co ban.

Kich thuéc gidi han 16n nhat cua truc bang kich thudc danh nghia, nhu vay sai
1éch gidi han trén cua truc bang khong.

Omax = dn — €S = dmax - dn
es=0

7/ BN 2

Hinh 1.11. Hé thng truc co ban

5.
Muy

- Trinh bay dwoc quy wéc vé biéu dé phdn bé mién dung sai va xdc dinh
lap ghép,

- Vé ding biéu do phdan bé mién dung sai va xdc dinh dwoc dic tinh ciia
lap ghép,

- Can thdn, chinh xdc trong tinh todn va vé so dé xdc dinh ldp ghép.

5.1. Quy udc vé biéu dd

Pé don gian va thun tién trong tinh toan nguoi ta biéu dién lap ghép dudi
dang so d6 phan b6 mién dung sai.

Dung hé truc toa d0 vuong goc voi truc tung biéu thi sai léch cua kich
thudc tinh theo micromet (um) (1 um = 10 = mm), truc hoanh biéu thi vi tri cta
kich thuéc danh nghia (tai vi tri d6 sai 1¢ch kich thudc bang khong nén con goi
la duong khong). Sai 1€ch cua kich thudc duge phan bo vé hai phia so vai kich
thudc danh nghia (duong khong), sai 1éch duong ¢ phia trén, sai léch &m & phia
dudi. Mién bao gdm giita hai sai 1éch gidi han 13 mién dung sai kich thude, duoc
biéu thi bang hinh chit nhat.

Duya va vi tri tuong quan giita mién dung sai kich thudc 16 va truc dé xac
dinh lap ghép. Néu mién dung sai kich thudc 16 nam cao hon mién dung sai kich
thugce truc thi lap ghép thudc lap long, mién dung sai kich thudc 16 ndm thap
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hon la lap chdt, con néu mi€n dung sai kich thudc 16 va truc nam xen lan nhau la
lap ghép trung gian.

Vi du:
Cho lap ghép co kich thuéc danh nghia dy = 40 mm.
Sai léch gigi han kich thudc 16 12 ES = + 25 um, EI = 0.
Sai léch gidi han kich thudc truc la es = - 25um, ei = - 50 um.
- Biéu dién so d6 phin bd mién dung sai cua lip ghép;
- Xac dinh dac tinh cua lép ghép va tinh tri sb gid1 han cia dd ho hodc
do doi truc tiép trén so do.
Giai:
- V€ hé truc toa d0 vudng goc
+ Truc tung c6 sd do theo um
+ Truc hoanh khong c6 s6 do ma chi biéu thj kich thudc danh nghia,
hinh 1.12.
Trén truc tung lay 1 diém c6 tung do + 25um Gng voi sai 1éch gidi han trén
ctiia 16 (ES) va diém c6 tung d6 0 tng
vé6i sai 1éch giéi han duéi cia 16 (EI). um 4
V¢ hinh chit nhat c6 canh ding 1a

khoang cach giira hai sai 1éch gidi han.

Nhu vay s6 do ctia canh dung chinh 1a +23

A
tri s6 dung sai kich thuéc 16, Hai canh
nim ngang cua hinh chit nhat tng voi
hai vi tri ctia sai 1éch giéi han déng thoi 5 :
cling 1a vi tri cua kich thudc gidi han. . E

Tuong tu nhu déi véi kich thude 18, gl

'25 "
ta lay hai diém tng v6i - 25 pm va - 50 \\&x
um, hai canh ding hinh chitr nhat chinh \Ta

A\

la dung sai kich thudc truc, con hai canh 50

dé biéu thi mién dung sai kich thudc truc

a,, = 40

nam ngang hinh chit nhat 14 vi tri kich
thudc gidi han, hinh 1.12

- Pic tinh cua lip ghép duoc xac dinh dya vao vi tri trong quan gitra hai
mién dung sai. O ddy mién dung sai kich thudc 16 Tp nam phia trén mién dung
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s:ai kich thudc truc Tq, nghia la kic,h thudc 16 luon 16n kich thude truc, do vay
lap ghép ludn ludn c6 do ho, do 1a lap 1ong.

D6 ho gidi han cua lap ghép dugc xac dinh truc tiép trén so do:

Smax = 75 um
max u }_, Ts =50 um.
Smin = 25 Hm

6. Bai tap
Muc tieu:
- Giai duoc cac bai tdp trong chwong thanh thao chinh xdc,

- Rén tinh cdn thédn, chinh xac trong tinh toan, vé biéu do va xdc dinh lcfp
ghép, tich cuc, chu dong sang tao trong hoc tap.

6.1. Biét kich thudc danh nghia cua chi tiét truc co6 dy= 25mm, céac sai léch gidi
han kich thudc truc la: es = + 0,053mm; e1 = + 0,020mm.

- Tinh cac kich thudc gidi han va dung sai cua chi tiét truc;
- Kich thudc thuc ctia chi tiét truc sau khi gia cong do duoc 1a:
din = 25,015mm chi tiét truc da gia céng c6 dat yéu cau khong?
- Ghi kich thuéc chi tiét trén ban vé.
Giai:
- Ap dung cac cong thirc da hoc ta co:
dmax = dn + €5 = 25 + 0,053 = 25,053 mm
dmin = dn + €1 = 25 + 0,020 = 25,020 mm
Td = dmax - dmin = 25,053 - 25,020 = 0,033 mm
Hay T4 = es - ei = 0,053 - 0,020 = 0,033 mm
- Chi tiét truc khong dat yéu cau khi kich thuéc thue cta né khong thoa
mén bat dang thirc:
Omax > G > dmin Ma & d4y dmax > dmin > din, cu thé 25,053 > 25,020 >
25,015 mm.
- Céch ghi kich thuée chi tiét trén ban vé P25 005 ( Trong d6 chir
“@” biéu thi kich thuéc dwong kinh).
6.2. Cho mot ldp ghép trong d6 kich thude 16 13 ¢p607°%, kich thudc truc 1a ¢
60 5%", hay tinh:
- Kich thuéc gi6i han va dung sai kich thudc 16 va truc

- Tinh d6 hé giéi han, do hé trung binh va dung sai ca lip ghép.
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Giai:

Theo s6 1iéu da cho ta co:

s ¢6O{ES +0,03mm

- Tinh kich thuéc gidi han va dung sai cua céc chi tiét:

rue ¢6O{e§=—0,04mm

ei=—0,1mm

>

+ Déi véi 16:
Dmax = ES + Dy = 0,03 + 60 = 60,03 mm
Dmin = El + Dn =0+ 60 =60 mm
To=ES-EI=0,03-0=0,03mm
Hay Tp = Dmax - dmin = 60,03 - 60 = 0,03 mm
+ Dbi véi truc:
dmax = €S + dn = - 0,04 + 60 = 59,96 mm
dmin=ei+dny=-0,1+60=59,90 mm
Td = dmax - dmin = 59,96 - 59,90 = 0,06 mm
Hay Tq=es-ei =-0,04 - (-0,1) = 0,06 mm
- Do ho gidi han, d6 ho trung binh va dung sai cta lip ghép:
Smax = Dmax- dmin = 60,03 - 59,90 = 0,13 mm
Hay Smax = ES - e1=0,03 - (- 0,1) = 0,13 mm
Smin = Dmin - Omax = 60 - 59,96 = 0,04 mm
Hay Smin = El -es=0- (- 0,04) = 0,04 mm

;. = St +Swin_ 013+0,04 _ 0.085mm
2 2

Ts = Smax = Smin = 0,13 - 0,04 = 0,09 mm

Hay Ts=Tp + T4 =0,03 + 0,06 = 0,09 mm
6.3. Cho mot lap ghép chit c6: LS ¢ 80°°%; truc ¢8018%i, hdy tinh
- Tri s6 d6 doi gid1 han, do doi trung binh cia lép ghép.
- Dung sai cua 13, truc va dung sai cta lip ghép.
Giai:
Véi s liéu da cho:
5 @BOE o0 | dBO{ETgsm
- Tinh trj s6 do doi gi61 han, d§ doi trung binh:
Nmax= €s-El = 0,08-0= 0,08 mm
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Nmin= ei—ES = 0,04 -0,03=0,01mm
N, +N_, _008+0,01
5 =
- Tinh dung sai ctia 13, truc va dung sai cta lip ghép:
Tpo =ES-EI=0,03-0=0,03 mm.
Tq =es-ei =0,08-0,04=0,04 mm.
TN = Nmax - Nmin = 0,08 - 0,01 = 0,07 mm
Hay Tn=Tp + T4 = 0,03 + 0,04 = 0,07 mm.
6.4. Cho mdt lap ghép trung gian c6 : LS $70 *%%2; truc $70 004, .

=0,045mm

NTB -

- Tinh kich thudc gi6i han va dung sai cua truc, 10.

- Tinh tri sb d0 ho, d6 doi gi61 va do hd hodc do doi trung binh?
- Tinh dung sai lap ghép ?

Giai:

Theo s6 liéu cho ta c6:

L6 (D70{ E?::+0,02mm tI'l_lC @70{ es=0

—0,02mm » ei=—0,04mm
- Kich thuéc gi6i han va dung sai kich thuéc 19, truc.
+ Db voi 16:
Dmax = ES + Dy = 0,02 + 70 = 70,02 mm
Dmin = EI + Dy =-0,02 + 70 = 69,98 mm
To =ES-EI =0,02-(-0,02)=0,04 mm
Hay Tp = Dmax - Dmin = 70,02 - 69,98 = 0,04mm
+ Dbi véi tryc:
dnax =es+dy =0+ 70 =70mm
dmin=ei+ dy=-0,04 + 70 = 69,96mm
T4 = dmax - dmin =70 - 69,96 = 0,04mm
Hay Tq=es-ei=0-(-0,04) =0,04mm
- Tri s6 d6 ho, d6 doi gioi han:
Smax = Dmax - Omin
Hay Smax = ES - e1 = 0,02 - (- 0,04) = 0,06mm
Nmax = Omax = Dmin

Hay Nmax = es - EI =0 - (- 0,02) = 0,02mm
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Trong vi du nay: Smax= 0,06mm > Npax= 0,02mm nén ta tinh d§ hé trung
binh:

_ Smax—Npmax _ 0,06-0,02
STB — > — > = 0,02mm

- Dung sai ctia lip ghép: Tsn = Smax + Nmax = 0,06 + 0,02 = 0,08mm
Hay Tsn =Tp+ Tq=0,04 + 0,04 = 0,08mm.
6.5. Cho mot liap ghép theo hé thdng 16 co ban dudng kinh danh nghia 13 50mm.
Dung sai truc 13 40 pm; dung sai cta 16 14 0,03mm. D6 hé nho nhat 1a 0,01 mm.
- Tinh cac gia tri sai 1éch gidi han, kich thudc gioi han cua 2 chi tiét 16 va
truc?
- Tinh d6 hé hodc do doi gidi han, trung binh va dung sai cua lap ghép.
- Truc gia cong xong do dugc 49,98mm c6 dung dugc khong? Tai sao?
Giai:
- Tinh ES,EI es, €ei?
Theo bai ra lip ghép theo hé 16 nén Dpin = Dy =50 mm — EI =0
Theo cong thirc: Tpo =ES - El 5> ES=Tp
Thay s6 ES = 0,03 mm = 30 um
Theo cong thirc: Smin= EI - €s
—es = El - Spin=0-0,01 =-0,01 mm =-10 um
Theo cong thirc: Tg=es - €l
—>ei=es-Tyg =-10- 40 =-50 um=-0,05 mm.
Nhu vay tri sb cac sai léch gidi han céc chi tiét nhu sau:

ES =30um =
A es =-10um
LBle=oum  Tue{ 5o st

- Tinh Dmax ; Dmin ; dmax ; Omin
Dmax = ES + Dpn = 0,03 + 50 = 50,03 mm
Dmin =El+ Dpny=0+50= 50 mm
Omax =€s+ dpn =-0,01 + 50 =49,99mm
dmin =e€i + dpny = - 0,05 + 50 = 49,95mm
- Tinh Smax ; Smin St8; Ts
Smax = ES - i = 0,03 - (- 0,05) = 0,08mm
Hay Smax = Dmax - Omin = 50,03 - 49,95 = 0,08mm
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Theo bai ra Spmin = 0,01mm
s — S+ Su _0,08+0,01
® 2
Ts= Smax - Smin =0,08 - 0,01 = 0,0/mm
Hay Ts=Tp+Tp=0,03+0,04=0,0/mm
- Tryc gia cong xong do dugc dn = 49,98mm c6 dung dugc vi theo yéu
cau cua kich thudc truc dung duogce khi:

Amax > din > dmin ma & dAy dmax > in > min cu thé 49,99 > 49,98 > 49,95
mm.

=0,045mm

6.5. Cho lap ghép c6 kich thudc danh nghia dy = 62mm, sai léch gigi han cac
kich thudc:

N ES =+ 30 um es =+ 60 um
Lo K ruc{ H

ElI=0 ei=+41 um

- V& biéu d6 phan bd mién dung sai lip ghép?
- X4c dinh dic tinh lap ghép va tri s6 giéi han tuong Gmg.
Gidi: pm 4
- Biéu d6 phan bd mién dung
sai kich thudc 16 va truc ( Hinh 1.13)

- Nhin biéu db ta thiy mién

+60 1

c1 . . 3, , 41
dung sai kich thudc truc (Tq) ndm & phia o g

trén mién dung sai kich thudc 16 (Tp). 0 :«:E

Nhu vay kich thuéc truc luén ludn 16n

hon kich thuéce 16 do @6 lap ghép ludn

lubn c6 d6 doi. Poé 1a 1ap chat va do doi 0—
giéi han cua lap ghép a:

Nmax = 60 Mm

Nimin = 11 pm }—’ Tn = 49um
6.6. Cho lap ghép co kich thudc danh

nghia dy = 36 mm, sai Iéch gidi han

dy, = 62

Hinh 1.13
pm"'

cua cac kich thudec:

~f ES=+25um {es=+18um +25
LoV Er=0  Trc Lgj = + 2 um

8
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- V& biéu d6 phan bé mién dung sai
lap ghép?

- Xéc dinh dic tinh lap ghép va tri s6
gid1 han tuong ung.

Giai:

- Biéu do phan bé mién dung sai lip
ghep (hinh 1.14).

- Nhin biéu db ta thdy mién dung sai kich thudc truc (Tp) ndm xen 1an véi
mién dung sai kich thudc 16 (Tq). Nhu vay kich thudce 16 ¢6 thé 16n hon hodc nho

Hinh 1.14

hon kich thuge truc, do viy lap ghép tao thanh c6 thé co do ho hoac do doéi. bo
la dac tinh cua lap ghep trung gian. D6 ho gidi han 1on nhat va d6 doi gidi han
16n nhat cua lap ghép la:

Smax = 23 Mm }

Nmax - 18 Mm — TS’ N = Smax + Nmax = 23 + 18 = 41],lm

6.7. Chomét _ _ . . . —ia la

100mm. Dung sai truc la 30pm dung sai cua 10 la 0,02mm. D¢ dbi nho nhat 13
0,04mm.

- Tinh cac gia tri sai Iéch gidi han.
- Tinh d6 hé hodc do doi gi6i han, trung binh va dung sai cta lap ghép?

- Tinh kich thuéc gidi han cta 16 va truc. Lo gia cong xong do duoc
99,98mm c6 dung duoc khong? Tai sao?

Giai:
- Tinh ES,El es, ei?
Theo bai ra ldp ghép theo hé truc nén dmax = dy = 100mm — es = 0
Theo cong thirc: Ty=es-el — ei =-Ty
Thay sb ei =-30pum
Theo cong thurc: Nmin= €i - ES
—> ES =eil - Nmin=-30-40=-70 um = - 0,07 mm
Theo cong thuc Tp = ES - El
—> EI=ES-Tp=-70-20=-90 um =-0,09 mm
Nhu vay tri s6 cac sai 1éch gidi han cac chi tiét nhu sau:
s =0 um 5 ES=-70 um
Truc{ei:-?,oum Lo ElI=-90 um
- Tinh Nmax ; Nmin N8 ; TN
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Nmax =€s - EI =0 - (- 0,09) = 0,09 mm
Hay Nmax= dmax - Dmin=100 - 99,91= 0,09 mm
Theo bai ra Nmin = 0,04 mm
N + Ny 0,09+0,04
5 =
Tn= Nmax - Nmin = 0,09 - 0,04 = 0,05 mm
Hay Ts=Tp+ Tp=0,03 + 0,02 = 0,05 mm
- Tinh Dmax ; Dmin ; max ; Amin
Dmax = ES + Dpn = - 0,07 + 100 = 99,93 mm
Dmin = El + Dpy =-0,09 + 100 = 99,91 mm
dmax = €S + dpy = 0 + 100 = 200mm
dmin = ei + dpn = - 0,03 + 100 = 99,97mm

Kich thudce 16 gia cong xong do dugc D = 99,98mm khong dung duoc vi
theo yéu cau cua kich thudc 10 dung dugc khi:

Dmax > Dth > Dmin ma & ddy Dinh >Dpmax > Dmin cu thé 99,98 > 99,93 > 99,91 mm.

N = =0,065mm

CAU HOI ON TAP
1. Thé nao 1a tinh lip 1An? Y nghia ctia n6 dbi v&i san xuat va st dung.
2. Phan biét kich thudc danh nghia, kich thudc thuc, kich thudc gidi han.

3. Tai sao phai qui dinh kich thuéc giéi han cta chi tiét. Diéu kién dé danh gia
kich thudc chi ti€t ché tao ra dat yéu cau hay khong dat yéu cau ?

4. Dung sai la gi? Phan biét dung sai kich thude chi tiét va dung sai lap ghép.
Viét cong thic tinh dung sai kich thudc chi tiét, dung sai lap ghép.

5. Thé nao 1a sai 1éch gid1 han, cach ki hi€u va cong thure tinh?

6. Néu dic diém va cong thuc tinh cho cic nhom lip ghép?

7. Thé nao 1 hé 16 co ban. Hé thdng 18 co ban c6 dic diém gi?

8. Thé nao 1a hé truc co ban. Hé théng truc co ban co dic diém gi?

9. Biéu dién so dd lap ghép co loi gi? Trinh bay cach biéu dién so dd lap ghép
cho vi du minh hoa.

BAI TAP
1. Chi tiét tryc co kich thudc danh nghia 1a 35 mm, kich thudc gioi han lon nhat
la 35,04 mm, kich thudc gidi han nho nhat 1a 34,98 mm.
a) Tinh cac sai 1éch gidi han va dung sai cta chi tiét truc.
b) Cach ghi kich thudc chi tiét truc trén ban v&.
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¢) Chi tiét truc gia cong xong do dugc 35,01 mm c6 dung dugc khong? Tai
Sao.
2. Chi tiét 18 c6 kich thudc trén ban v la @707g0

a) Tinh kich thudc gioi han va dung sai chi tiét?

b) L gia cong xong do duoc ¢70,04 mm c6 dung dugc khong? Tai sao?

3. Tinh kich thudc gidi han va dung sai kich thudc chi tiét trong cc truong hop
Sau.

a) ©80,"" c) 16055 e) ®90 73
b) ©100:%% d) ©72°%,, f) ©120750;

4. Cho mdot lap ghép trong dé kich thude 16 1a $80*°% kich thudc truc 1a
¢80+0,09

+0,06

a) Tinh kich thuéc gi¢i han va dung sai ctia 16 va truc?

b) Tinh d6 ho hodc do doi gidi han, trung binh va dung sai lap ghép.

5. Cho mot lap ghép theo hé théng 16 co ban, dudng kinh danh nghia 13 75mm.
Dung sai truc 1a 0,04 mm; dung sai ctia 16 13 30 pm. P6 hd nhé nhat 13 0,01 mm.

a) Tinh kich thuéc gigi han cua 16 va tryc.
b) Tinh d6 hé hodc do doi gidi han, trung binh va dung sai lap ghép.

¢) Truc gia cong xong do dugc 74,96 mm c6 dung dugc khong? Tai sao?

CHUONG 2
DUNG SAI LAP GHEP CAC BE MAT TRON
Ma chwong: MH11 - 2
Dé dap ung yéu cau phat trién va hoi nhip vdi nén kinh té thé gii, nha
nudc Viet Nam da ban hanh hang loat cac tiéu chuén ky thuat, trong do c6 tiéu
chuan dung sai lap ghép bé mat tron: TCVN 2245 - 99. Tiéu chuan dugc xay
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dung trén co so tiéu chuan ql,lé)C té ISO286 - 1:1998. Hé théng dung sai lap ghép
la tap hop cac dung sai va lap ghep duoc thanh 1ap theo quy luat va dwa thanh

tiéu chuan thong nhat.

Muc tiéu :

- Trinh bay dugc cac quy dinh cua h¢ thong dung sai 1ip ghép cac bé mit
tron theo ti€u chuan Viét nam (TCVN 2245 - 99);

- Ghi va doc duogc céc gid tri dung sai trén ban ve¢ ;
- Trathanh thao cac bang tra dung sai (theco TCVN 2245 - 99) ;
- Rén luyén tinh can than, nghiém tac, kha ning ghi nhé chinh xéac trong

hoc tap.
Noi dung chinh:
" Tho1 gian (g10) Hinh thtrc
Muc/Tieu mue T.85 | LT |TH/BT | KT* | 8langday
1. Hé théng dung sai lap ghép 15 | 15 0 LT
1.1. H¢ co ban
1.2. Cap chinh xéc
1.3. Khoang kich thudc
1.4. Sai léch co ban
1.5. Bang dung sai tiéu chuan
2. Cach ghi kich thude co sai léch gioi| 1.5 1.5 0
han trén ban vé chi tiét, ban ve lap
Eaiil \Eﬁéh!hlfitcigt thudc co sai 1éch trén 075 | 075 0 LT
2.2. Ghi kich thudc co sai 1éch trén
ban v& lép 0.75 | 0.75 0 LT
3. Céc bang dung sai 1.0 1.0
3.1. C4u tao va cach tra bang dung 0.5 0.5 LT
sai TCVN 2245 - 99
3.2. Thi du iing dung 0.5 0.5 0 LT
4. Bai tap 1 0 BT

1. Hé thong dung sai lip ghép

Muc tiéu:

- Trinh bay dwoc cac quy dinh cua hé thong dung sai lap ghép cdc bé mdt
tron theo tiéu chuan Viét nam (TCVN 2245 - 99);
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- Co tinh nghiém tuc, can thin, kha nang ghi nhé cac quy dinh ciia hé
thong dung sai lap ghép.

1.1. HE co ban

~ Theo TCVN quy dinh hai h¢ co ban cua dung sai la hé théng 16 va hé
thong truc.

1.1.1. Hé thng 15 co ban

La hé théng cac kiéu 1ép ma vi tri clia mién dung sai 16 1a ¢d dinh, con
mudn duge cac kiéu lap khac nhau ta thay ddi vi tri mién dung sai cua truc so
v6i kich thudc danh nghia, ( hinh 2.1). Trong hé thong 16 co ban, mién dung sai
16 co ban duge ky hiéu 1a H va co dic tinh.

A
um

Tyq

EI=0 H
ES=+Tp s | Tq

A T4

Hinh 2.1. So d6 biéu dién hé théng 16 co ban

To: la tri s6 dung sai kich thudc 16 co ban, duoc xac dinh tuy thudc vao cép
chinh xac va kich thudc danh nghia.
1.1.2. Hé théng truc co ban

La hé théng cac kiéu lép ma vi tri ctia mién dung sai truc la ¢d dinh, con
muodn duogc cac ki€u lap khac nhau ta thay doi vi tri mién dung sai cta 16 so voi
kich thudc danh nghia, (hinh 2.2). .

Trong h¢ théng truc co ban, mién dung sai truc co ban dugc ky hiéu la h va
co dac tinh:

A

m
To

es=0
ei:-Td

Td{ h °

Z
©

To

Hinh 2.2. So do biéu dién hé thdng truc co ban
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, Ta: 1a trj s6 dung sai kich thudc truc co ban, dugc xac dinh tuy thudc vao
cap chinh xac va kich thudc danh nghia.
1.2. Cép chinh x4c (cip dung sai tiéu chuan)

Dung sai noi 1én d6 chinh xac vé kich thudc ma chi tiét gia cong yéu cau.
Néu tri s6 dung sai cang bé thi d¢ chinh x4c cang cao va nguoc lai.

Vay cap chinh xac la tap hop cac dung sai trong tng voi mot mirc d6 chinh
xac nhu nhau doi voi tat ca cac kich thuoc danh nghia. TCVN 2244:1991 quy
dinh 20 cap chinh xac khac nhau (cap dung sai ti€u chuan). Theo th ty @6 chinh
xac giam dan va ky hiéu 1a: ITO1; ITO; IT1; IT2; IT3......; IT18 tir cdp IT1 +
IT18 dugc st dung phd bién hién nay.

- CapIT1 +IT4 dung cho céac kich thuéc yéu cau do chinh xé4c rat cao

nhu céc kich thude ctia mau chuan, kich thude chinh xac cao cua chi tiét trong

dung cu do.
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- Céap IT5; IT6 thudng st dung trong linh vire co khi chinh xac. Cap IT7;
IT8 thuong st dung trong linh vuc co khi thong dung.

- Cap IT9 + IT11 thudng sir dung trong linh vuc co khi 16n (chi tiét co

kich thudc 16n).
- Ciap IT12 + IT16 thuong sir dung dbi v6i nhitng kich thudc chi tiét yéu

cau gia cong tho.

Tri s6 dung sai tng vdi ting cip chinh xac duoc tinh theo cong thic T, va
chi dan cu thé trong bang 2.1 d6i véi kich thude tir 1 + 500 mm.

Vidu: ¢ cap IT7 thi cong thirc tinh la : T = 164, tri s6 a twong Gng v6i IT7
la 16 con & cap ITS8 thi : T = 251, tri s0 a twong ung la 25.

Nguoi ta c6 thé dung tri s a dé so sanh muc d6 chinh xac cta hai kich
thudce bat ky.

1.3. Khoang kich thudc danh nghia

Trong cung mot cap chinh xac thi tri s6 dung sai chi phu thu¢c vao i tic 1a
phu thudc vao kich t,hu’('rc. Néu qui dinh dung sai cho tat ca cac kich thuoc thi so
gia tri dung sai s€ rat 16n, bang gia tri dung sai ti€u chuan s€ phuc tap, su dung
khong tién lgi. Mat khac theo quan h¢ cong thirc dung sai thi dung sai cua cac
kich thudc lien ké nhau sai khac nhau khong dang ké. Vi vay dé don gian, thuan
tién cho sir dung ngudi ta phai phan khoang cach kich thudc danh nghia va moi
khoang chi quy dinh mot tri s6 dung sai dac trung, tinh theo tri s6 trung binh cua
khoang: D=,/D,.D, (D; va D, 1a 2 kich thudc bién cta khoang). Pdi véi kich
thudc tr 1+ 500mm nguoi ta ¢ thé phan thanh 13 dén 25 khoang, bang 2.2.

Bdng 2.2. Khodng kich thwéc danh nghia (mm)
Kich thudc danh nghia dén 500mm
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Khodang chinh Khoang trung gian
Trén Pén va bao gdm Trén Pén va bao gdm
- 3
6
10
10 18 10 14
14 18
18 30 18 24
24 30
30 50 30 40
40 50
50 80 50 65
65 80
80 120 80 100
100 120
120 180 120 140
140 160
160 180
180 250 180 200
200 225
225 250
250 315 250 280
280 315
315 400 315 355
355 400
400 500 400 450
450 500

Do vdy trong cong thire tinh dung sai thi don vi dung sai i dugc tinh ddi véi
timg khoang kich thude danh nghia, bang 2.1. Theo cong thire do, tri s6 dung sai
da dugc tinh va dua thanh bang ti€u chuan, bang 2.3.

Vi du:
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Cho kich thudc truc: CD45:3’,2;5 va CI>125:8’,S4 . Héi kich thudc

nao yéu cau do chinh xac cao hon?
Giai:
Dé so sanh muc d6 chinh x4c cua hai kich thudc bat ki ta phai dua vao hé
soa. Turcongthirc T=a.i tacd:a=TIi.
o ) -0,075 _, .
Poi vai kich thude (D45_0,12 thi:

D452 T,5= - 0,075 - (- 0,12)= 0,045 mm = 45 um
Tur bang 2.1, tng véi khoang kich thude 30 + 50mm ta tra duoc: i45 = 1,56.
45

T,
Viy: Qu5 = > = ~ 28,85
* i, 156

Péi voi kich thuse PL25707% thi:

®1250%{ T156=-0,04 - (- 0,1) = 0,06 mm = 60 um

Tur bang 2.1, img v61 khoang kich thude 120 + 180mm ta tra duoc: 1125 =
2,52.
~ Tios 125

av: a = = ~ 23,81
Vay: Szs i, 252

Ta nhan thy rang : aixs = 23,81 < a5 28,85 vay kich thudc truc (13125:8’24

. 0,075
yéu cau do chinh xac cao hon CI)45—0,12 .

1.4. Sai léch co ban (SLCB):

Sai l1éch co ban la mot ham C}’la kiqh thudc, no xg’lc dinh vj tri mién dung sai
so vo1 kich thude danh nghia. Néu mién dung sai nam ¢ phia trén duong kich
thudc danh nghia thi SLCB 1a sai l€ch dudi (ei hoac EI), néu mién dung sai nam
¢ phia dudi duong kich thudc danh nghia thi SLCB 1a sai I¢ch trén (es hodc ES),
hinh 2.3.

~ Sai léch co ban cua ddy mién dung sai d6i v6i kich thude 16 duge ki hiéu
bang chir in hoa: A; B; C; D........... ; ZA; ZB; ZC, hinh 2.4,
Sai l€ch co ban cua day mién dung sai ddi véi kich thude truc duogc ki hiéu

bﬁng chir thuwong: a; b; c; d......... ; za; zb; zc, hinh 2.4.
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Hinh 2.4: Vi tri cdc mién dung sai Gmg

Vo1 cac sai 1éch co ban cua truc va 1o

Tir hinh 2.4 ta nhan thdy mudn hinh thanh mét kiéu lap trong hé théng 15
co ban, ta phbi hgp mién dung sai c6 SLCB 1a H v&i mién dung sai bat ky nao
ctia truc, chiang han phdi hop mién dung sai ¢6 SLCB 13 H v6i mién dung sai
truc ¢6 SLCB 1a f ta dugc kiéu lap H/f. Tuong tu, khi phdi hop mién dung sai
truc véi SLCB 1a h véi bat ky mién dung sai nao cua 16 ta dugc kiéu lép trong hé

truc co ban, chéng han: E/h, F/h, ...
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Lap ghép bao gio cling duge tao thanh boi su phdi hop ciia 2 mién dung sai
kich thuédc 16 va truc. Cung kich thudc danh nghia thi d6 lon cua mién dung sai
phu thudc vao cip chinh xéac - yéu cau (xem bang 2.3), con vi tri mién dung sai thi
tuy thudc vao dic tinh yéu cau cua lap ghép va duogc biéu thi bang tri sé SLCB.

T tri sb dung sai ti€u chuan va tri sd sai léch co ban ta xac dinh duoc gia
tri cac sai l1éch gidi han (ES; EI; hodc es; ei ) do1 voi mién dung sai ti€u chuan.

Vi du: Chi tiét 15 co kich thudc danh nghia Dy = 46 mm, mién dung sai
Kich thudce 1a K7. Tinh cac sai 1éch gidi han cua kich thudec.

Giai:

- Tu bang 2.3, dya vao Dy = 46mm. ng voi kich thuéc danh nghia né;n
trong khoang 30 + 50mm va cap chinh xac 7, nghia 1a cap dung sai ti€éu chuan
IT7, ta tra duoc trj sO dung sai T4e = 25um.

- Tu bang 2.4, ciing dua vao khoang kich thuéc danh nghia va cip dung
sai tiéu chuan nhu trén ta tra duoc tri s6 SLCB.

+ Sai I¢ch gio1 han trén ES:
ES=-2+AV6iA=9
ES=-2+9 =+ 7um
+ Sai I¢ch gioi han dudi EI:
EI=ES-T=+7-25=-18 um
Vay sai léch gidi han e véi mién dung sai kich thudc da cho la:
ES=+7um
$46K7 El = - 18um

- T s6 cac sai léch giéi han tuong ung voi cac mién dung sai tiéu chuan
chi dan trong bang 1 va 2 theo ti€u chuan TCVN 2245 — 99, phu luc 1.

1.5. Bang dung sai tiéu chuan
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Bing 2.5. Tri s cac sai léch co ban ciia 16, pm
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Sai léch dudi (EI} Sai lech wén (ES) Tri 56 «ia A
Kich thude danh EMEn wit Difn wa Bén va B wi ) :
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2. Cach ghi kich thudrc c6 sai léch giéi han trén ban vé chi tiét, ban vé lip
Muc tieu:
- Néu duoc trinh ty cach ghi kich thudc co gia tri sai léch gioi han.

- Ghi va doc dwoc cac gia tri sal léch gioi han trén ban vé chi tiét, ban vé
lap;

- Nghiém tdc, can thdn, chinh xdc khi ghi va doc ki hiéu sai léch trén cac
ban vé.
2.1. Ban vé chi tiét

‘ T(én ban v& chi tiét cac sai 1éch gid1 han dugce ghi ki hi¢u bé‘mg chir hoac
bang s0 theo mm, bén canh kich thudc danh nghia, (hinh 2.3).

- Ghi theo ki hiéu bang chit ( ki hiéu mién dung sai):
Vidy: ®18H8 ; ©50n9 ; ©40f7; ©40H7.

Giai thich: @ 40f7: Duong kinh danh nghia cua tryc 1a 40mm, mién dung
sai cta 10 f7 ( rng vai sai Iéch co ban 1a f cap chinh xac 7).

- Ghi theo ki hiéu bang s6 (tri s6 sai 1éch gigi han, don vi mm):

Vidu: ©60*°08: @ 40 +0025 : ¢ 40 :8:83

Gidi thich: ®40"%° : Dudng kinh danh nghia cua 15 1a 40mm;

Sai l€ch gidi han trén : ES =+ 0,025mm,;

Sai lé€ch gidi han dudi: EI = Omm.
- Ghi ki hiéu phdi hop, nhung ghi ki hiéu bang sb duoc dit trong ngodc:
Vidy: DA0HT7(*"%%°); D40f 7(5oz5); PLBHB( ")

Gidi thich: ®40H7 (+0’025) : Puong kinh danh nghia cua 16 1a 40mm; mién

dung sai ctia 16 H7 (ng véi sai 1éch co ban 13 H c4p chinh xac 7).
Hoic: Puong kinh danh nghia ctia 16 13 40mm,
Sai l€ch gidi han trén : ES =+ 0,025mm
Sai 1€ch gidi han dudi: EI = Omm
2.2. Ban vé& lap

~ Trén ban v& lap, céc sai léch giéi han duoc ghi ki hiéu bang chir hodc bang
s0 dudi dang phan so theo mm, sau kich thudc danh nghia (hinh 2.4)

- Ghi theo ki hiéu mién dung sai
Vidu:

S H7 H7 H7
+ HE1§coban: #40—L 70~ pas 0.
Hé 16 coban: ¢ T & K6 @ 06

43



F8 K7 R7
50— ,¢930—, 9100 —:.........
+ HE¢ truc co ban: @ he @ hé , P hé

2007 H7 ,
Giai thich: ¢ f7 Du’(‘mg kinh danh nghia cua lap ghép la 40mm;

Mién dung sai cta 16 xac H7, tng voéi sai 1éch co ban 1a H cdp chinh 7;
Mién dung sai cua truc 7, Gmg véi sai 1éch co ban 1a f cip chinh xac 7;
Lap ghép trong hé 16 co ban, kiéu lip long H7/f7.

- Ghi theo tri s6 sai 1éch gi6i han (don vi mm)

40,021 10,025 +0,025 0,038

;g ¢30 0,020 . ¢50 0,018 ’¢4O 0,025 1¢1OO ==

Vidy. 0,041 0,002 0,050 0,022
40,025

yAN @ Jmm——T L
¢ ~3'925 * Duong kinh danh nghia cua lap ghép 1a 40mm;

Sai léch gid1 han kich thudce 16: ES = + 0,025mm; El = 0mm;
Sai 1éch gidi han kich thudce truc: es = - 0,025mm; ei = - 0,050mm.

Lap ghep trong hé thong 16 co ban ( EI = 0), kiéu lip 1ong (do kich thudc
gid1 han cuda 16 16n hon kich thudce gidi han cua truc)

- Ghi ki hiéu phdi hop, nhung ghi ki hiéu bang sé duoc dit trong ngoic

Vi du:
H7 +0,025 H7 +0,030 H7 +0,025
. 470 5| —— b
- Hélo ban: ¢ -0,025 ’¢ 40,021 | +0,042 !
¢ 0 €O Dan f7 -0,050 k6 +0,002 p6 +0,026
0,064 0,006
¢ F_8 10,025 ¢30ﬁ t0,015 .
- Heé truc co ban: hé hé e
-0,016 -0,013

. ¢40f= /:q)4d|—|7 =% %¢40|}|7

7
H7 H0,025
¢40 F7 '—0,025)

10,050
o $40H 7(+0,025) . R
_ +0,025 +0,025
e 40 P40 =57
- AAd o -0,050

| : |
T 5 1 o —7va 0 b7



Chuy:
- Sai léch bang 0 thi c6 thé ghi hogc khong ghi nhung néu khong ghi thi
phai dé trong vi tri ghi sai I¢ch do.

F8 10,064 K7 J_rO,OOG
Vidu: ¢607 0025 - $100 0,03 ¢50_( 0.0% ;30— 0.015 Tereeeens
h6 -0,016 h6 -0,013

- Khi ghi tri sb sai 1éch gii han phai c6 diu (+) hodc dau (-) rd rang va
ghi nho hon kich thudc danh nghia.

Vidu: ¢ 60 709 : ¢ 40 gor

- Néu trj s6 sai 1éch gigi han bang nhau nhung nguoc dau thi cho phép ghi
dau (%) trudce gia tri sai léch.
Vi dy: ¢ 60 *0012
- Trong ki hiéu lip ghép ghi theo mién dung sai néu xuét hién chir H trén

tor s6 thi lap ghép thuc hién theo h¢ thong 16 co ban, con xuét hién chir h dudi
mau sé thi lap ghep thuc hién theo hé thong truc co ban.

Vidu: (1)40 (|)4Oh—5

Truong hop lép ghép thuc hién theo ca hai hé thong thi ki hiéu dung sai s&
xudt hién ddng thoi hai chit H va h & dang % (lap truot).
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Vi du: $ 60 37
h6

3. Cac bang dung sai
Muc tieu:
- Trinh bay dwoc cdu tao va cdch tra bang dung sai;

- Tra duoc tri s6 sai 1éch gioi han trén cdc bang dung sai (theo TCVN
2245 -99) ;

- Nghiém tic trong hoc tdp, can thin, chinh xdc khi tra bang dung sai.
3.1. CAu tao va cach tra bang dung sai TCVN 2245 - 99

* Cdu tao:

- Bang 1: Sai léch giéi han kich thudc 16 d6i v6i kich thude dén 500mm
TCVN 2245 - 99 (phu luc 1).

- Bang 2: Sai léch giéi han kich thudc truc dbi vai kich thude dén 500mm
TCVN 2245 - 99 (phu luc 1)..

* Cdch tra bang:

- Xac dinh tri sb céc sai léch gi6i han kich thuéc 16 dua vao bang 1 ( phu
luc 1)

+ Dua vao kich thudc danh nghia da cho, xac dinh kich thudc nam trong
khoang kich thudc tuong ung.

+ Tur cOt ghi gia tri cap chinh x4c cua sai 1éch co ban di cho

+ D6ng vubng goc xudng khoang kich thuéc danh nghia vira tim, gip
nhau tai vi tri ciia 6 nao thi d6 chinh 1a 6 ghi gia tri sai l€ch gidi han.

- Xac dinh tri s6 céc sai léch gidi1 han kich thudce truc dua vao bang 2(phu
luc 1), twong tu nhu tim sai léch kich thudc 16.
3.2. Thi du tng dung

Vidu l: ¢ 35G7

Tu bang 1(phu luc 1):

+ Dua vao kich thuéc danh nghia ctia 16 Dy = 35mm, tng véi khoang kich
thudc danh nghia la (30 + 50) mm

+ T cot ghi gia tri cap chinh xac 7 ca sai léch co ban G.

+ Dong vuong goc xudng khoang kich thudc danh nghia 1a (30 + 50) mm
ta tim duoc cac tri sO sai I¢ch gidi han nhu sau:

Sai léch gigi han trén cua 16: ES =+ 34 um

Sai léch gigi han dudi cua 16: E1=+ 9 pm
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Vidu 2: ¢ 120 20
né

- Xac dinh tri s6 sai léch gi61 han kich thudce 16 dua vao bang 1(phu luc 1):

+ Dura vao kich thudc danh nghia cta lap ghép Dy = dy= 120mm, tmg véi
khoang kich thudc danh nghia 1a (80 + 120) mm

+ Tir cot ghi gia tri cdp chinh xac 7 cua sai léch co ban H.

+ Dong vudng goc xudng khoang kich thuéc danh nghia 1a (80 + 120)mm
ta tim dugc céc tri so sai Iéch gidi han nhu sau:

Sai 1éch gigi han trén cta 16: ES =+ 35 um
Sai léch gi6i han dudi cua 16: E1=0 um

- Xac dinh tri sb sai léch 2161 han kich thudc truc dua vao bang 2 ( phu luc
1):

Tuong tu cach xac dinh tri sO sai 1€ch kich thudce 16 ta tim dugce céc tri sO
sai léch gid1 han nhu sau:

Sai l1€ch gidi han trén cua truc: es = + 45 um
Sai lé€ch gid1 han dudi cua tryc: ei = + 23 um.
4. Bai tap
Muc tiéu:
- Giai dwoc cac bai tdp trong chuong thanh thao, chinh xdc;
- Reén luyén tinh can thdn, chinh xdc trong tinh todn, tra bang va céch ghi
ki hiéu.
Vi du 1. Giai thich va tra bang cac ki hi€u sau:
* 120 H7 - Kich thuéc danh nghia cua lap ghép Dy = dy = 120mm

N6 _ Mién dung sai ctia 16 12 H7(ng v6i sai 1éch co ban H, cip

chinh xac 7)
- Mién dung sai cua tryc 1a n6(tmg véi sai 1éch co ban n, cap
chinh xac 6)

- Lip ghép the~ R4 15 ~~ ki
pEiep ES=+35um; EI =0 um

- Tra bang: { es = + 45 um; ei = + 23 um

*$60H9 - Kich thuéc danh nghia cua 16 Dy = 60mm
- Mién dung sai cua 16 13 H9 (&ng vdi sai 1éch co ban H, cip

chinh xac 9)
ES =+ 74 um
- Tra bang: § EI =0 pm



Vidu 2:

Cho lip ghép try tron ¢6 Dy = dy = 52 mm, mién dung sai kich thudc 15 13
H8, mién dung sai kich thudc truc 1a e8. Hay ghi ki hi¢u sai 1¢éch, lap ghép bang
chir hodc so trén ban vé chi tiét va ban ve lap.

Giai:

- V& mbi ghép tru tron va v& riéng tirng chi tiét tham gia lip ghép ( hinh
2.5).

- Ghi ki higu bang chir v6i s6 liéu da cho: kich thudce danh nghia Dy = dy
= 52 mm, mién dung sai kich thudc 16 H8, mi€n dung sai kich thudce truc e8 trén
hinh 2.5.

- Ghi ki hiéu bang so: dé ghi ki hi¢u bang s ta can phai xac dinh tri s6 cac
sai léch giéi han kich thude 18 va truc. Dya vao kich thude danh nghia va mién
dung sai, tra bang 1 ( phu luc 1) ta dugc tri sb sai léch gi6i han kich thude 16 va
tra bang 2 ( phu luc 1) ta dugc tri s6 sai léch gigi han kich thudc truc:

x { ES =+ 0,046 mm {es =-0,060 mm
LO¢52 H8 Fl=0 TTUC(I)SZ H8 e|:-0,106 mm

Biét tri sb cac sai léch gidi han, ta tién hanh ghi ki hiéu béng sb hodc ghi
phoi hop trén hinh 2.5.

7 |
©52H8/ed / “’5]2H3 i -
i i 7, i

\,Q
=
o
[
o
o=

T

“W@ 52 "2 e e
+0,048 | |

0
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95248 (0% _
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Vidu 3:

Cho lip ghép tru tron c6 kich thuéc danh nghia 1a 68 mm. Mién dung sai
kich thuéc 16 1a H7, kich thudce truc 1a n6.

- Lap so db phan bd mién dung sai cua lip ghép.
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- Lap ghép thudc nhom lap nao? Xac dinh do ho, 46 doi gidi han cua lap
ghep.

Giai:
- Dé lap so dd phan bé mién dung sai ctia lap ghép ta phai xac dinh tri sb

cac sai 1éch gidi han kich thuéec.

Tuong ty nhu vi du trén, sai léch gidi han kich thudc 16 va truc tra theo
bang 1 va 2 ( phu luc 1).

. =S =+ 30 um
L5 468 { =1 = o
g H7
Lép ghép ¢68 "
p ghep ¢ né es =+ 39 um

Truc ¢68 { ei = + 20 um

So d6 phan bé mién dung sai ctia lap ghép nhu hinh 2.6.

pm : ———————— — — - +39 - —‘—1;'
M i — =3 nB
b
P,
w2l __4  kF--_¥__ E
=
H7 :
+
9 3
3
I Hinh 2.6
=

- Nhin vao so d6 ta nhan thady mién dung sai ctia 16 nam xen lan v4i mién

dung sai cua tryc ( phan tir + 20 um + + 30 um). Do d6 lip ghép thudc nhom lap
ghép trung gian.

Do doi va d6 ho gisi han cua lip ghép 1a:
Nmax =€S-ElI=+39-0= 39 um
Smax = ES - ei = 30 - 20 = 10 pum.

CAU HOI ON TAP VA BAI TAP
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1. Tiéu chuan dung sai lip ghép bé mat tron TCVN 2244-99 quy dinh bao nhiu
cap chinh xac va ki hi€u ching nhu thé nao.

2. Trinh bay quy dinh ldp ghép trong hé théng 16 co ban va hé théng truc co ban.

3. Sai 1éch co ban 1a gi? TCVN 2244-99 quy dinh day céc sai l1éch co ban nhu
thé nao.

4. Cho vi du vé ki hiéu sai 1éch va lip ghép trén ban vé& va giai thich cac ki hiéu
do.

5. Cho céc lip ghép tru tron ghi trong bang dudi day, bang 2.6.

Bang 2.6.

TT| Dy, mm Kiéu lap TT| Dy, mm Kiéu lap
1| 30 s I B 6 “*he
2 45 '; Zvall 15| 15 Hlvarl
3 72 ';S; va Jhsg 6 124 Slvatl

- Hay ghi ki hiéu sai 1éch va lap ghép bang chit va bang sb trén ban v&.
- Lép so dd phan bd mién dung sai, xac dinh dic tinh cua lap ghép.

- Tinh d6 d6i hoac d6 ho gidi han cia ching.
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CHUONG 3
CACH SU DUNG CAC HINH THUC LAP GHEP
Ma chwong: MH11 - 3

Pé qua trinh str dung cac hinh thic lap ghép hi¢u qua nhat, dam bao thoi
gian st dung duoc lau dai, nang cao hiéu qua kinh t€. Trong chuong nay s€ gioi
thiéu mQt SO kién,thl'rc co ban veé ky hi¢u, cong dung va cach chon ki€u lap ghép
tiéu chuan cho moi ghép.
Muc tiéu:

- Phan tich dugc dic diém, cong dung cua cac hinh thirc lép ghép;

- Chon duoc kiéu lip tiéu chuan cho cac mdi ghép thong dung;

- Rén luyén tinh can than, nghiém tac, chu dong va tich cuc sang tao trong
hoc tap.

Noi dung:
Muc/Tiéu muc Thot gian (g16) Hm h thire
' ' T.86 | LT | TH/BT | KT* |giang day
1. Lap ghép c6 do doi 05 | 05| O LT

1.1. Ky hi¢u va cong dung

1.2. Chon kiéu lip ghép c6 d6 doi
2. Lap ghép c6 d6 ho 05 | 05 0 LT
2.1. Ky hi€u va cong dung

2.2. Chon kiéu ldp ghép c6 d6 ho

3. Lap ghép trung gian 1 1 0 LT
3.1. Ky hi€¢u va cong dung

3.2. Chon kiéu lap ghép trung gian

1. Lap ghép c6 do doi
Muc tieu:
- Phdn tich dwoc ddc diém, cong dung cia ldp ghép cé dé déi;
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- Chon dwoc kiéu lap tiéu chudn cho cdac moi ghép co do dot,

- Rén luyén tinh kién tri, can thdn, nghiém tic, chii dong va tich cuc sdang
tao trong hoc tap.

1.1. Ky hi¢u va cong dung

* Ky hiéu:
HHH HHH
- Hé thng 16 co ban: E——T—— H H
Do doi lip ghép tang tir—+—
HE tha ban. P.R.S.T.U.Z P2
- etongtrucco an h’h’h’h’h’h

* Cong dung:

Kiéu lap chat tiéu chuén duoc sir dung dbi v6i cac moi ghép co dinh khong
thao ra. Khi chi tiét truyén dong cho nhau khong phai dung co cau phu kep cht
nhu then, vit, ... D6 doi cta 1ap ghép di dam bao truyén mé men xoan.

1.2. Chon kiéu lap c6 do doi
H7 P7

- Kiéu lap E’h_ﬁ : Str dung vdi cac mdi ghép truyén md men xoin

nho, mdi ghep co chi tiét thanh mong khong cho phép bién dang lon. Vi du:
vong dinh vi lap véi truc dong co dién, vong cb dinh vi tri vong trong 6 lin trén
truc.

. H7 P7
- Kiéu lap EE : D6 doi vira phai, khoang (0,0002 + 0,0006)dn.

St dung d6i VvOi cac mdi ghép chiu tai trong ndng nhung c6 chi tiét kep chat
phu. Vi dy: bac 6 truot lip véi than 6 khi tai nang co va dép, ao xi lanh lap voi

than bom pittong, vanh ring dong cua banh vit lap v6i than gang c6 kep chit.
. .. H7 HS8 :
- Kiéu lap 06 s Do doi 16n, khoang (0,001 + 0,002)dn. St dung

v6i cac moi ghép truyen tai nang, khong c6 chi tiét kep chat phu. Vi du: banh tau
hoa lap Vo1 tryc toa tdu, vanh ring dong cua banh vit lap voi than thép, bac 6
trugt lap v6i than 6 trong may ép banh léch tam.

2. Lap ghép c6 o ho

Muc tiéu:
- Phdn tich dwoc ddc diém, céng dung cia ldp ghép cé dé ho;
- Chon dwoc kiéu lap tiéu chudn cho cac moi ghép cé do ho;

- Rén luyén tinh kién tri, can thdn, nghiém tic, chi dong va tich cue sing
tao trong hoc tdp.

2.1. Ky hi¢u va cong dung
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* Ky hiéu.

| T

- Hé thdng 16 co ban: =

H.H.
b

H

h , H F

H Do ho lap ghép giam tur E + _f
- Hé théng truc co ban: F

A.B.
h'h

:>'|O o

* Cong dung:

Kiéu lip 16ng tiéu chuin thuong st dung ddi voi mbi ghép ma hai chi tiét
chuyén dong tuong doéi véi nhau. Tuy theo chirc ndng cua modi ghép chon kiéu
lap c6 d6 hé nho, trung binh hoac lon.

2.2. Chon kiéu lap c6 d6 ho

Tuy theo chirc ning cua mdi ghép chon kiéu lip c6 d6 ho nho, trung binh
hoac 16n.

H7 H8 HS8

Kiéu lap h6 ' h7 ' hs
hd nho nhat (Smin = 0). St dung d6i v6i mbi ghép dong, nhung chuyén dong
tuong ddi cta chi tiét cham, thuong doc theo truc dé dam bao do chinh xac dinh
tdm cao.Vi du: banh ring thay thé lip véi truc trong clia may cong cu, can
pisttong lap véi bac din hudng.

H7 G7

- Kiéu lap E ; e : D6 hé nho, d6 ho cua lip ghép nham giam sai

léch @6 dong tAm. Str dung cho mdi ghép dong chinh xac, mdi ghép ma chuyén
dong tuong doi la chuyén dong tinh tién, hodc 0 quay chinh xac tai trong nho. Vi
du: 6 truc chinh cua cac may chinh xéc, truc thanh do véi bac dan cua dong ho

: Céc kiéu lap nay c6 do ho nho, dic biét do

s0, banh rang dich chuyén trén truc, ...

H7_ F8

- Kiéulip — h—6

: BJ h¢ trung binh, d§ hd du dam bao truc quay tu
do trong b truot, c6 bdi tron thém md hodc dau. Vi du: 6 truc trong cac hop
truyén dong, banh rang hodc banh dai quay long khong trén truc, con trugt trong
ranh truot, ...

- Kiéu lip % ; e—88 : Do ho tuong ddi 16n, dam bao truc quay tu do
v6i ché do lam viée nang tai trong 16n, tbc do 16n, nhiét d6 cao. Vi du: 6 lép voi
truc tua bin cia may phat dién, c6 truc chinh cua truc khuyu véi 6 trong dong co
0to.

H 9 H 8 A 5 r r A \ s 1A 7 A

- Kiéu lap E dq9 - Do ho 16n, cho phép boi thuong sai Iéch 16n veé
vi tri ctia be mat lap ghép va bién dang nhiét. Vi du: truc may can, may nghién
bi lap v6i 6 truc, vong gang lap véi rinh pittong ctia may nén khi.
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3. Lap ghép trung gian
Muc tieu:
- Phdn tich dwoc ddc diém, cong dung cua ldp ghép trung gian;
- Chon dwoc kiéu lcfp tiéu chudn cho cdc méi ghép co do ho, do doi,

- Rén luyén tinh kién tri, can thdn, nghiém tic, chii dong va tich cuc sdang
tao trong hoc tap.

3.1. Ky hi€u va cong dung

* Ky hiéu:
Sng 13 HHH H
- Héthénglécobém:E,?,E,_“F}DAdNIV’ o -
o dotia éptang tur ~_ +
- Hethongtruccoban-E;E;M;ﬂ : p ghep tang is "
h h h h

* Cong dung:

Kiéu lap trung gian tiéu chuan thuong st dung ddi véi mdi ghép cb dinh
nhung chi tiét can thdo lap dé dang va ddm bao dinh tam tot.

3. 2. Chon kiéu lap trung gian

., H7 Js7
- Kiéulap — is 6’ h6 - : Khe ho va d6 doi nhé (thuong thi nhan duoc do hd

hon 1a d6 doi). Do doi khong 16n nén thao lap dé dang thuong dung cho moi
ghép trong qua trinh st dung thuong xuyén phai thao lap. Vi du: bang rang voi
truc c6 then, banh dai, tay quay véi dau truc co then.

. ., H7 K7 .

- Kiéu lap ®6 ' he - Khe ho khong cam nhan duogc va do doi trung
binh (thuong thi nhan dwgc do doi hon 1a do ho). Dy la kiéu lap trung gian
dugc dung pho bién nhat do1 voi cac moi ghep banh rang trong hop toc d, banh
dai, vo lang, cang gat lap voi truc c6 then; bac bién lap vdi dau bién cia dong co
may keo.

2. H7 N7 5 AoLia n N £

- Kiéu lap 6 e Khong xuat hién d§ ho va do doi tuong doi 16n,
lip ghép bén chic nhat trong cac kiéu lap trung gian. Str dung d6i v6i cac moi
ghép banh rang, ly hO’p, tay quay v6i truc co chi tiét kep chit phu khi tai trong
nang, khi thao lap can luc 16n va thudong phai s dung may ¢ép. Vi du: Banh rang
lap v&i truc trong may baa hoi, may nghién da.

Chung ciing dugc dung ddi voi I}’101~ ghép cd dinh khong c6 chi tiét phu kep
chat nhung tai trong khong 16n, chi ti€t 16 c6 thanh mdng.

H¢ théng cua lép ghép ti€u chuan dugc chi din trong bang 3.1 va bang 3.2.
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Trong qué trinh thiét ké cac mdi ghép, tuy thudc vao chirc ning st dung
moi ghép ma ngudi thiét ké xac dinh yéu cau vé do hé hodc do doi gidgi han cua
lap ghép. Xuat phat tir gia tri do hd hoac dé doi gidi han yéu cau do6 ma chon
ki€u 1dp tiéu chuan c6 d0 hé hodc do doi gidi han phu hop. PO hé, do doi gisi
han cua céc lap ghép ti€u chuan cho trong bang 3, 4 va 5, phu luc 1.

Chuy:

- Cac lap ghép cung tén, & hai hé thdng khac nhau nhung cé dic tinh
giong nhau.

- So lap ghep theo tiéu chuan hé théng 16 nhiéu hon hé thdng truc vi thuc
té chi tiét truc dé ché tao hon.

-S4 lap ghép 1ong nhiéu nhat vi pham vi ng dung rong rai nhat.
Vi du: Theo TCVN 2245 - 99 thi : Lip ghép ¢ 40 % va ¢ 40 % c6 cling

dac tinh 1a:  Nmax = 18 um ; Smax = 23um, tra bang tim do hd bang 3, do doi
bang 4, d§ doi va do hd bang 5 (phu luc 1).

Vi vay dé cho kiéu lap ghép theo ticu chuan khi thlet ké ngoai dic tinh yéu
cau cua lap ghép nguoi thiét ké con dua vao tinh kinh té, k¥ thudt va tinh cong
nghé két cau dé quyét dinh chon kiéu lap trong hé thong 16 hay truc co ban.

V& mit kinh t& ma xét thi nguoi ta thudng chon kiéu lap trong hé thong 10
Bai vi gia cong 16 chinh xac thi khé va thuong phai dung nhirng dung cu dat tién
nhu: dao doa, dao chudt... ma khi chon kiéu lip ‘trong h¢ théng 15 thi s6 kich
thudc 16 lai it hon so voi hé truc. Bdi vay chon kiéu lap trong hé théng 16 ¢6 loi
hon. Tuy nhién trong truong hop do yéu cau vé két cdu va cong nghé khong cho
phép chon kiéu lap trong hé théng 16 thi budc chon kiéu lap trong hé thong truc.

n Piston

7

.
Yy
v R
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Hinh 3.1 Hinh 3.2
Chon hé théng truc cho 1ip ghép Chon hé théng 13 cho lip ghép

Trong ché tao may thi nguoi ta thuong st dung cac chi tiét truc thép can
san ma khong gia cong cét got nira, vi vay viéc su dung lap ghép trong hé théng
truc lai thuan lgi hon va kinh té hon. Cupg phu’ ng k}n ché tao cac dung cu nho
chinh x&c nhu trong cong nghi€p san xuat dong ho chiang han thi nguoi ta cling
dung hé théng truc co ban.

Vi dy I: Cho lap ghép tru tron co kich thudc danh nghia 13 35mm, d6 ho
yéu Cé\lu lél Smax ye = 50Mm ) Smin yC = gpm .

- Chon kiéu lap tiéu chuan cho lap ghép.

- Xac dinh sai 1éch gigi han kich thudc 16 va truc.

Giai:

- Duwa vao bang gia tri d6 ho gioi han cua lap ghép long, bang 3( phu luc
1). Ta ti€n hanh tra ra 2 ki€u lap ti€u chuan nhu sau:

+ Tu kich thuéc danh nghia, dy = 35mm ta xac dinh trén c6t 1 khoang
kich thuéc 30 ~ 50mm dong theo hang ngang tim cot ¢6 tri s6 do ho 1a 50um va
9um (cot 8).

+ Tur cot 8 dong 1én phia trén ta xac dinh dugc kiéu lap. Trong vi du nay,
theo bang ta xac dinh dugc 2 kiéu lap la:

®»35H7/g6 : Lap ghép trong hé 16 co ban, sir dung uu tién.
$35G7/h6 : Lap ghép trong hé truc co ban.

Trudc hét phai chon kiéu lap str dung wu tién (c6 dong khung). Truong hop
ca 2 kiéu lap déu 1a str dung wu tién hodc khong wu tién thi chon kiéu lip trong
hé 16 co ban. Trong trudng hop vi Iy do cong nghé va két ciu khong cho phép sir
dung kiéu lap hé thong 16 co ban thi ta phai chon kiéu lap trong hé truc co ban.

Theo vi du nay ta chon kiéu lip st dung uu tién (c6 dong khung) :
$35H7/g6

- Sai léch gigi han kich thirée 15 va truc tra then hana 1 w3 20 nhy Jyc 1).
ES=+ 25pm es =-9um

¢35H7{ 93596 {e| - 25um

Vi du 2. Cho lap gnep uu won co6 kich thudec danh nghia la 68mm, do doi
Yéu cau la: Nmax yc =51 Mm ) Nmin yC =2 Mm .

56



- Chon kiéu lap tiéu chuan cho lip ghép.
- X4c dinh sai léch giéi han kich thuéc 16 va truc.
Giai:

- Dua vao bang gia tri d6 doi giéi han cua lap ghép chit tiéu chuan, bang

4 (phu luc 1), tién hanh tuong ty vidu 1 ta trara 2 kiéu lép tiéu chuin nhu sau:

®68H7/p6 : Lap ghép trong hé 156 co ban, sir dung vu tién.
®35P7/h6 : Lap ghép trong hé truc co ban, st dung uu tién.
O day ta chon kiéu lip trong hé 15 co ban : $68H7/p6.

- Sai léch giGi han kich thirée 18 va truc tra then hano 1 va 20 nhy lyc 1).
ES =+ 30um es =+ 51lum

¢35H7 { El=0 3596{ei = + 32um
Bing 3.1. H¢ thong 16, lip ghép dbi véi cac kich thuée danh nghia
tir 1 dén 500mm. TCVN 2245 - 99

Lo Sai léch co ban cua truc
€0 | a b c d e f g h js
ban -
Lap ghép
Hs H5 | HS Hs
g4 h4 Js4
He He H6 | He He
f6 g5 | hs js5
H7 H7 | H7 | H7 | H7 | HT H7 | HT H7
c8 ds e’ e8 f7 g6 h6 Js6
H8 | H8 | H8 H7 | H8 H8 | H8 | HS8
c8 | d8 | es8 f7 | 8 h7 | h8 | js7
H8
H8 | He H8 H8
do9 e9 f9 h9
Ho H9 | HO | HO | HY | HO H9 | Ho
d9 e8 e9 f8 f9 h8 h9
H10 H10 H10 | H10
d10 h9 h10
H11 | H11 | H11 | H11 | H11 H11l
all b1l cll d1l h1l
H12 H12 H12
b12 h12
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Lo Sai léch co ban cua truc
€OV k| m| n p r S t | ul| v | x | z
ban -
Lap ghép
H5 | H5 | H5 | HS5
k4 m4 n4
H6 | H6 | H6 | H6 | H6 | H6 | H6
k5 m5 n5 p5 rs sb
H7 | H7 | H7 | H7 | H7 | H7 | H6 | H6 | H7 | H7
k5 m6 né p6 ré s6 s7 t6 u7
H8 | H8 | H8 | H8 Hs Hs H8 | H8
k7 m7 n7 s7 ug X8 X8
H9
H10
H11
H12
Bing 3.2. Hé thong truc, 1ip ghép ddi véi cac kich thwéc
danh nghia tir 1 dén 500mm. TCVN 2245 - 99
Trug Sai léch co ban cua 16
COl A | B | C D E F G H
ban .
Lap ghép
ha G5 | H5
h4 | h4
s F1 | G6 | He
h5 h5 h5
e D8 E8 | F7|F8|G7|H7
h6 h6 h6 | h6 | h6 h6
7 D8 Es | F8 H8
h7 h7 h7 h7
"8 D8 | D8 | E8 | EQ | F8|F9 | | H8 | HO
h8 | h8 h8 | h8 | h8 | h8 h8 h8
h9 D9 | D10 | E9 H8 | H | HI0
h9 h9 h9 h0 h9 h9
h10 % w
h10 h10
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hil| ALl | Bl | C11 | D1l H11
hil | h1l | h1l | hll hll
m2 | | B12 H12
h12 h12
Trud Sai léch co ban cua 16
€O 1k | K| M P R S T U
ban ,
Lap ghé
M | 35 | K5 | M5 | N
h4 | h4 h4 | h4
" | 3.6 | K6 | M6 | N6 | PG
hs5 | h5 | hS | h5 h5
6 | Js7 | K7 | M7 | N7 P R7 St 17
h6 h6 h6 h4 h6 h6 h6 h6
W7 | 38| K8 | M8 | N us
h7 h7 h7 h7 h7
h8
h9
h10
h11l
h12
Chu thich Lap ghép uu tién
CAU HOI ON TAP
1. Néu ki hiéu va cong dung ctia cac nhém lap ghép tiéu chuan.
. H7 . H7Y
2. Néu pham vi trng dung cua 2 kiéu lap sau: Fvaﬁ
3. Véi dic tinh yéu cau cta lip ghép cho trong bang dudi day (bang 3.3).
Bang 3.3.
S C, | S minyC, N C, | N minYyC,
7| duy, mm maxy' ml;gl TT| dn, mm maxy' minY'
pm H pum pm
1 42 80 25 6 46 42 1
2 56 180 60 7 66 60 11
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62 76 0 8 76 39 -10

85 106 36 9 82 25 -32

125 65 0 10 93 36 9

- Chon kiéu lap tiéu chuan cho ting trudng hop.

- Xac dinh sai 1éch gigi han kich thudc 16 va truc.

CHUONG 4
DUNG SAI HINH DANG VA VI TRi CUA CAC BE MAT
NHAM BE MAT
Ma chwong: MH11 -4

Trong qué trinh gia cong co khi chling ta gap khéng it nhitng chi tiét c6 bé
mat khong bﬁng phéng, sai léch ca vé kich thudge, hinh dang va vi tri lam anh
huong toi chat lugng ctia san phim va tinh kinh té trong san xuit. Nghién ciru vé
van dé nay nodi dung co ban trong chuong gidi thiGu vé nguyén nhan gy ra sai
s6 trong qua trinh gia cong, cac dic diém, ddu hiéu va ki hiéu cta chiing trén ban
Ve.

Muc tiéu:

- Xéc dinh dugc cac nguyén nhan chil yéu gay ra sai sb trong qua trinh gia
cong;
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- Nhén biét dugc dac diém cua cac dang sai léch v€ hinh dang, vi tri, do

nham bé mit;

- Phan tich dugc cac ki hiéu vé dung sai hinh dang, vi tri, d0 nham bé mat

trén ban v¢;

- Ghi duoc céac ki hi¢u v€ dung sai hinh dang, vi tri, d0 nhdm bé mat 1én

ban v€;

- Rén luyén tinh chuyén can, can than, chinh xac, kha ning ghi nhé trong

hoc tap.
Noi dung chinh:
Muc/Tidu muc Tho1 gian (g10) H.iqnh thirc
‘ ' T.86 | LT |TH/BT| KT* | giangday
1. Nguyén nhan chu yéu giy ra sai| 0.5 0.5 0 LT
sO trong qud trinh gia cong
1.1. Khai niém vé do chinh xéc gia
cong co khi
1.2. Nguyén nhan chu yéu giy ra
sai sO trong qua trinh gia cong
2. Sai s6 vé kich thuge 05 | 05 LT
3. Sai s0 vé hinh dang va vi trf gitta cac | 2 2
bé mat cua chi ti€t gia cong
3.1. Sai s6 va dung sai hinh dang 05 05 LT
3.2. Sai s0 va dung sai vi tri 05 05 LT
33 Céc dau hiéq va ky hiéu dung | ¢ 05 LT
sai hinh dang va vi tri
3.4. C4u tao va cach tra bang dung
sai hinh dang va vi tri 05 05 0 LT
4. Nham bé mét 1 1 0
4.1. Cac chitiéu danh gia nhAmbé miat 0.5 0.5 0 LT
4.2. Cach ghi ky hiéu nham bé mat 0.5 0.5 0 LT
5. Bai tap 1 0 1 BT
6. Kiém tra 1 1 | LT-BT

1. Nguyén nhén chii yéu giy ra sai s6 trong qua trinh gia céng

Muc tiéu:
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- Néu duwoc khai niém vé do chinh xdc gia cong co khi;

- Xadc dinh dwoc cdc nguyén nhan chii yéu gdy ra sai sé trong qud trinh
gia cong;

- CO tinh chuyén can, cdn thdn, chinh Xac, kha nang ghi nhé trong hoc
tap.
1.1. Khai niém vé do chinh xé4c gia cong co khi

Chat lugng chi tiét sau khi gia cong dat muc do khac nhau vé cac yéu tb
hinh hoc so v&i ban thiét ké. Muc d6 do goi 1a do chinh xac gia cong.

Do chinh x4c gia cong clia mdi chi tiét bao gdm nhitng yéu t6 sau:

- D0 chinh xac kich thudc.

- Do chinh x4c hinh dang hinh hoc va vi tri twong quan cac bé mit.

- Do nhin bé mit.

Do chinh xac gia cong dat dugc mirc do khac nhau. Chi tiét san xuat ra co

thé khac véi mong muon hodc cung mot yéu t6 hinh hoc nhung ¢ chi tiét nay
khac véi chi tiét kia 12 do c6 nhiing sai s6 sinh ra trong qua trinh gia cong.

1.2. Nguyén nhan cha yéu gy ra sai sb trong qua trinh gia céng
1. B¢ chinh xdc ciia mdy, dé gd va tinh trang ciia chiing bi mon

Vi du: Tryc chinh cua may tién bi dao lam cho bé mit gia cong khong tron
hay sdng truot khong song song vo1 tam tryc chinh gy ra d6 con trén chi tiét gia
cong. Tuong tu voi d6 ga gia cong ciing vay. Thi du trong dd ga khoan 15 s& bi
sai léch.

2. Bé chinh xdc cia dung cu cdt: Nhitng dung cu dinh kich thudc nhu
mui khoan, miii doa v.v ... ¢6 duong kinh sai hodc bi mon s& anh huong dén chi
tiét gia cong, 1am cho klch thudc cta chi tiét gia cong bi sai sd.

3. Dé citng vitng ciia hé thong may, do gad, dao gia céng chi tiét cang kém
thi sai 5o gia cong cang lon.

4. Bién dang do kep chat chi tiét: Khi kep chat chi tiét dé gia cong, chi tiét
s€ bi bién dang, sau khi gia cong xong thdo chi tiét ra do bién dang dan hoéi n6 s€
tro lai hinh ddng ban dau lam cho mat vira gia cong sai so.

5. Bién dang vi nhiét va iing sudt bén trong.

Nhiét 1am cho chi tiét gia cong, dung cu cat, dung cu do va cac bd phan
may thay doi kich thudc va hinh dang dan dén sai Iéch chi ti€t gia cong.

6. Rung dong phdt sinh trong qud trinh cdt gay ra sai s gia cong va anh
hwong 1om dén dé nhan bé mt.

7. Do phirong phdp do, dung cu do va nhitng sai s6 ciia nguoi tho gdy ra,
sai sO chiu anh hwong dong thoi cua nhiéu nguyén nhdn phirc tap.
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Pé ngin ngira han ché sai s6 sinh ra trong qua trinh gia cong, can phin
biét dugc céac loai sai sO va nhirng ddc tinh bién thién ctia chung.

2. Sai s6 vé kich thuée
Muc tieu:
- Phan tich dwoc céc loai sai sé hé théng va sai s6 ngcfu nhién,
- CO tinh chuyén can, cdn thdn, chinh Xac, kha nang ghi nhé cde dang sai
6 vé kich thude.
* Sai 56 hé thong:

La nhiing sai s6 ma trj sd cta nod khong bién doi hodc bién ddi theo mot
quy luat xac dinh trong sudt thoi gian gia cong. Vi du: Néu khong ké tdi anh
huong khac thi khi dao doa c6 nhiing dudng kinh be di 0,01lmm. Cac kich thudce
lo gia cong bang dao doa 4 ay ciing bé di cung mot lugng 1a 0,0lmm, nghia la tri
s6 va dau cua sai s6 khong thay d01 trong sudt qua trinh gia cong loat 16. Goi
nhirng sai s6 khong thay ddi vé tri s va dau nhu thé 13 sai s6 hé thong ¢ dinh.

*  Sai s6 ngdu nhién:

La sai s0 ¢o tri s6 khac nhau & céc chi tiét gia cong. Trong thoi gian gia
cong sai sO nay bi€n doi khong theo quy ludt ndo cua thoi gian.

Nguyén nhan gay ra sai s6 ngau nhién 1a do tac dung luc khong deu( luc it
lac nhiéu, lac c6 lac khong). Vi du sy thay d6i lyc cat do chiéu sau ct thay d6i

hoic chin dong khi cit v. v ... Sai so do nguyén nhan do gay ra s€ co tri s0 thay
d6i mot cach ngiu nhién & céac chi tiét, nén thudc sai sé ngau nhién.

3. Sai s6 vé hinh dang va vi tri gitra cac bé mat cua chi tiét gia cong
Muc tiéu:

- Nhdn biét dwoc dic diém cua cdc dang sai léch vé hinh dang, vi tri gitta
cac bé mat;

- Phan tich va ghi dwoc cdc ki hiéu vé dung sai hinh déng, vi tri, 36 nhdm
bé mat trén ban vé;

- CO tinh chuyén can, can thdn, chinh Xac, kha ndang ghi nhé trong hoc
tap.
3.1. Sai s va dung sai hinh dang

Trong qua trinh gia cong, khong chi kich thuéc ma hinh dang va vi tri cac
bé mit chi tiét ciing bi sai léch, chang han khi ta tién chi tiét truc ma ban may
mang dao dich chuyén theo phuong khdéng song song vdi dudng tim truc chinh
may tién thi truc s& bi con. Bién dang dan hdi do kep chit chi tiét 15 1am cho 15

sau khi gia cong xong bi méo, hinh 4.1.




a) b) c) d)

Hinh 4.1: Bién dang do kep chat trén mam cap 3 vau
a) Phoi dé gia cong 16 ¢) L sau khi gia cong

b) Phéi kep chat trén may bi bién dang d) San pham thao ra khoi may

Khi phay mot tim phang dat
trén ban may, néu ban may chuyén
dong theo phuong khong song song s}
v6i mit ban may thi mit phiang sau I""?‘
khi phay s€ khong song song vo1 mét i :
day cta no. Khi khoan 10, néu mii ;
khoan dich chuyén theo hudng (S) .
khong vudng goc voi ban may thi 16 F 4t dhy chi il
sau khi khoan s¢ nghiéng so v&i mat
day chi tiét (mat chuan), hinh 4.2

a

N
s,

Hinh 4.2

7

3.1.1. Sai léch hinh dang bé mit phang
Pbi voi bé miat phang thi sai 1éch hinh dang bao gdm :

- Sai léch v& d6 phang: La khoang cich 16n nhit A tir cac diém ctia bé mit
thuc td1 mat phang ap, trong gidi han cua phan chuan ( hinh 4.3).

- Sai léch vé do thang : La khoang cach 16n nhit A tir cac diém ctia propin
thuc td1 duong thang ap trong gidi han ctia phan chuan (hinh 4.4).
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M3t phing &p

Buing ihdng dp

Hinh 4.3. Sai 1éch d¢ phang Hinh 4.4. Sai 1éch d¢ thang

3.1.2. Sai léch hinh dang bé mit tru
Déi vi chi tiét try tron thi sai 1éch xét theo hai phuong:

* Sai léch prépin theo phwong ngang: (mit cat ngang) bao gdm céc dang:

profin thuc

profin thue I
=4 !
\  profinap profin dp

Hinh 4.5. Sai 1éch d0 tron canh Hinh 4.6. Sai 1éch d0 6 van
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profin thuc

~. profin dp
R s o

Hinh 4.7. Sai 1éch d6 phan canh
- Sai l&ch d9 tron: 13 khoang cich 10n nhét A tir cac diém cua propin thuc
to1 vong tron ap (hinh 4.5)

Khi phén tich sai Iéch hinh dang theo phuong ngang nguoi ta con xet cac
dang thanh phan cua sai 1éch dg tron 1a d 6 van va d§ phan canh.

+ DO 6van: La sai I¢ch do tron ma prdpin thyuc 1a hinh 6van (hinh 4.6).

+ DO phan canh: La sai I¢ch vé do tron ma propin thuce 1a hinh nhiéu canh
(hinh 4.7).

* Sai léch propin theo mat cat doc truc: 1 khoang cach lon nhét tr cac
diém trén propin thuc dén phia twong ing cia propin ap (hinh 4.8). Tuong tu
nhu sai 1éch hinh dang theo phuong ngang, khi phan tich cac sai 1éch hinh dang
theo phuong doc truc ngudi ta xét cac dang thanh phan cua sai 1éch:

- D0 con: La sai 1éch cua propin mat cit doc ma cac duong sinh 1 nhitng
duong thang nhung khong song song vai nhau (hinh 4.9).

- DO phinh: La sai Iéch ctia propin mat cit doc ma cac dudng sinh khong
thang

va cac dudng kinh ting tir mép bién dén gitta mat cat (hinh 4.10).

- bo that: La sai léch ctia propin mat cit doc ma cac duong sinh khong
thang va cac duong kinh giam tir mép bién dén gitra mat cat (hinh 4.11).

Khi danh gia tong hop sai 1éch hinh dang bé mit try tron ngudi ta ding chi

tiéu “sai léch ve d¢ try” (hinh 4.12)
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profin dp

o
< ) .
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\/ profin thue
A:dmax—dmln A:dmax—dmln
2 2
Hinh 4.8. Sai 1éch profin Hinh 4.9. Sai 1éch Hinh 4.10. Sai I¢ch
theo mat cat doc truc profin do con profin do phinh

% e
v v
bé mat thuc
A= d max—d min
2
Hinh 4.11. Sai 1éch profin d6 that Hinh 4.12. Sai léch d¢ tru

3.2. Sai s0 va dung sai vi tri

Céc chi tiét may 1a nhitng vat thé duoc gidi han bai cac mat phang tru, cau
V.V...

67



Cac bé mat ay phai c6 vi tri tuong quan chinh xd¢c méi ddm bao dung chirc

nang cua ching. Trong qua trinh gia cong do tdc dong cua cac sai sO gia cOng
ma vi tri tuong quan gitra cac bé mat chi ti€t bi sai I¢ch di.

Sai 1€ch vi tri gifra cac b€ mdt thé hi¢n trong cac dang sau:

M3t phing &p

"l!"'"

v
# L
/" - Ay=a.
/ am

. / M3 phiding chang
lMal phiing thyc

Hinh 4.13. Sai léch vé d¢ Hinh 4.14. Sai léch vé d¢
song song ctia mit phang song song cac duong tam

- Sai léch vé d6 song song cua mat phang: La hiéu A khoang cach lon nhit
va nho nhét giita cac mit phang ap trong giéi han ctia phan chuan (hinh 4.13).

- Sai léch vé do song song cac dudng tdm : La tong hinh hoc A céc sai léch
d6 song song cac hinh chiéu cia dudng tim 1én hai mit phang vudng goc, mot
trong hai mat phang nay la mat phang chung duong tdm (hinh 4.14).

- Sai léch vé& d6 vudng goc cac mat phang: 14 sai léch goc giita cic mit
phang so vo1 goec vuong, bi€u thi bang don vi dai A trén chi€u dai phan chuan
(hinh 4.15).

- Sai léch vé d6 vudng goc cua mit phang hodc dudng tim ddi véi dudng
tam: 1a sai Iéch goc gitra cac mat phang hodc duong tam va dudng tdm chuan so
v6i goc vudng, biéu thi bang don vi dai A trén chiéu dai phan chuan (hinh 4.16).

- Sai léch vé d6 dong tam dbi voi duong tAm bé mit chuan: 1a khoang
cach lon nhat A gitra dudong tam cua bé mat quay duoc khao sat va duong tam
cua bé mat chuan trén chiéu dai phan chuan (hinh 4.17).

68



!
/ | g -~
| 90" i
1/ :
¥, -
! LY | 3 158 o
=’ i - "‘
,/, ' Dudmg tam chudn
Chudn
Hinh 4.15. Sai 1éch vé d6 Hinh 4.16. Sai 1éch vé d6 vubng goc
vudng goc cac mit phang clia mat phang d6i voi duong tam

- Sai léch vé d6 d6i xtng v6i phan tir chuan: 1a khoang cach lon nhit A
gilia mat phang d6i xtng ctia phan tir dugc khao sat va mat phang doi xing cia
phan tr chuan trong giéi han ctia phan chuan (hinh 4.18).

O

Mgt phding G wimig chudn
- .«
Pudmg 1am bé mat chufn L i S |

Hinh 4.17. Sai léch vé @6 dong tam  Hinh 4.18. Sai léch vé d6 d6i xing

- Sai léch vé d6 giao nhau ctia cac dudng tim: 13 khoang cach nho nhat A
gitta cac duong tam giao nhau danh nghia (hinh 4.19).

- Do dao hudng kinh: 13 hiéu A khoang cach 16n nhét va nho nhét tir cac
diém cua propin thuc ciia bé mit quay toi dudng tdm chuan trong mit cit vuéng
goc vai dudng tim chuan (hinh 4.20).

- Do ddo mat mut: 1a hiéu khoang cach lon nhét, nho nhét tir cac diém cua

propin thyc ctia mat mut toi mit phang vudng véi duong tam chuan (hinh 4.21).
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dutmg tam chudn

Hinh 4.19. Sai léch vé d6 giao Hinh 4.20.

nhau cua cac dudng tam

b§ dao hudng kinh

3.3. Cac diu hiéu va ki hiéu dung sai hinh dang vi tri

3.3.1. D4u hiéu sai léch:

Theo TCVN10 - 85, trén ban v& ngudi ta dung cac dau hiéu dé chi cac sai

Hinh 4.21.

b6 dao mat mat

léch, bang 4.1 va kém theo cac du hiéu d6 1a tri s6 dung sai ciia chung.

‘Rﬁno 4171 Cac d_?;n hian <ai lach

Loai sai léch

Tén sai léch

Dau hiéu

Sai léch hinh dang

Sai léch do phiang

L/

Sai léech do thang

Sai léch do tru

Sai léch do tron

1=
=3

Sai léch profin mait cat doc truc

Sai léch do song song

/Y

2 12 b o F o o onm B




3.3.2. Céch ghi ki hiéu sai 1éch, dung sai hinh dang va vi tri bé mit trén ban vé
* Ki hi€u sai 1éch, dung sai hinh dang va vi tri (bang 4.2).

Bing 4.2: Vi du ki hiéu dung sai hinh dang, vi tri bé mit trén ban vé

Ki hi¢u Yeéu cliu k¥ thudt

/i Dung sai do phiing cha bé mat A L
X 0.0Fmm

=
—

A . . .
i- ra Dung sai do thang ctia bé mdt A Ly
0.1 mm trén toén b chidu dii bé mdt

NN

Lr 1n.n1]

_ Dung sai dd tru cha be mit A la
001 mm
\i
8]
?i/-?%fﬂ E;r;g sai A0 tron cla bé mat A 1a
{03 mm

T — i § i Sl

.

s

p— i, J
Dung sai profin mat cdt doc cia mat
] — ———— — = A1 0,00 mm

B | 4 [0.1/100] A |

Dung sai do song song cha bé mat B
s vt bd mac A 10,1 mm irén chiéu

dii 100mm




* Kihidu

Yiéu ciu ki thude

Dung sai d¢ ddng tryc cia cic bé mat
AviBIla0,lmm

L
-
= (S
S ﬁ T \E Dung sai & d&i xing cia mit B so
n Y, véi dubng tam 13 A 13 0,04 mm
—
> | X | 0,05

N
\SS

Dung sai 40 giao nhau cla hai duéng
tam 16 1 0,05 mm

——r—-— A
[ 0.04] AB]
Dung sai df dio hwdng kinh clia bé
S — ._ mat C 50 vii dutmg m chung cia
hai mit A, B 1 0,04 mm
e B ]
Pl VR T IV
Y Dung sai dé dido mat mit B so v
. . SEUPRURDN U § B duimg 12m cda mat A 14 0,1 mm theo
¥ dudmg kinh 30 mm.
8 [A]




- Ki hi€u dung sai hinh dang :
Lo O tha nhét (I): Ghi ddu hiéu sai léch
O tht hai(Il): Ghi tri s6 sai léch cho phép (mm)
bac biétv: Néu tri s6 saj léch chi c6 gia tri trén m(f):[ chiéu dai nao dé trén
mot duong thang hoac mdt bé mat dang xét thi phai ghi so.

- Ki hiéu dung sai vi tri:

. | [ | O thi nhét (I): Ghi dau hi¢u sai léch

O thw hai (IT): Ghi tri s6 sai léch cho phép (mm)
O thi ba (III) : Ghi yéu t6 chuan cua sai 1éch vi tr

ChU y: Miii tén chi vao bé mit hodc dudng truc thi d6 1a bé mit dang xét
hodc duong truc dang xét.

* Xac dinh dung sai hinh dang vi tri khi thiét ké

Theo TCVN 384 - 93 thi dung sai hinh dang va vi tri bé mit duoc quy dinh
tuy thudc vao cdp chinh xac cta ching. Tiéu chuan quy dinh 16 cip chinh xéc
hinh dang va vi tri bé mit va ki hiéu theo muc chinh xac giam danl1a 1,2,..., 16.
Gia tri dung sai tng véi cac cap chinh xac khac nhau dugc chi dan trong bang 6
+ 9, phu luc 2. Mubdn xéac dinh tri sd dung sai hinh dang va vi tri khi thiét ké cac
chi tiét, truéc hét phai chon cp chinh xac. Cip chinh xac hinh dang va vi tri bé
mat thuong dugc chon dya vao phuong phap gia cong bé mit, vi du sau khi mai
tinh c6 thé dat cip chinh xac 5 hodc 6 vé hinh dang va vi tri bé mat. Sau Khi
chon duoc cap chinh x4c r6i dua vao kich thudc danh nghia tra tri sb dung sai
theo cac bang tiéu chuin, bang 6 + 9, phu luc 2.

DPoi v6i bé mit try tron thi ¢d thé chon cép chinh xac hinh dang dua vao
quan hé giita cip chinh xac hinh dang va cap chinh x4c kich thudc nhu chi din
trong bang 4.3. theo quan hé nay thi ngoai cip chinh xac kich thudc, cip chinh
xac hinh dang con dugc chon tuy thudc vao do chinh xac hinh hoc tuong doi. Po
chinh xac hinh hoc tuong ddi c¢6 4 muc: thuong, hoi cao, cao, dac bi¢t cao. Chon
mirc nao 1a tuy thudc vao chirc ning quan trong ciia ting chi tiét.

Bing 4.3. Cap chinh xic hinh dang rng véi cac cip chinh xac kich thuéc

D0 chinh xac CAp chinh xac kich thudc

hinh hoc ITL | IT2 [ IT3 | ITA[ITS [IT6 [IT7 | IT8 | IT9 |IT10]1T11|1T12
fuong doi Cép chinh xéac hinh dang

Thuong 112|345 |6 |7]|8]9]10
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Hoi cao 1 /2134 |56 |7 ]8]9]10

Cao 1,234 5|6 7] 8] 9]10

Dac biét cao 1 /2134 |56 |7 8 9

4. Nham bé mit

Muc tieu:
- Nhdn biét dwoc ddc diém va cdc chi tiéu danh gid dg nham bé mat;
- Phan tich va ghi duoc ki hiéu do nham bé mdt trén ban vé;

- Can thdn, chinh Xac, khad nang ghi nhé khi phan tich va ghi ki hiéu vé
nham bé mat.

Cac bé mit cua chi tiét du gia
cong theo phuong phdp nao cling 4
khong thé dat do nhan mdt cach tuyét ¥

d6i ma van con nhitng nhip nho. 2
Nhitng nhdp nhd nay 1a két qua cua \

vét dao dé lai, cua rung dong trong '

qua trinh cit, cua tinh chat khéng dong %
nhit cta vat liéu va nhiéu nguyén h,
nhan khac nira v.v..

Tuy nhién khong phai nhap nho trén déu thude vé Hinh 4.22° & 1am 13 vAn
dé nay ta xét mot phan cua bé mit da duoc khuéch dai( hinh 4.22) trén d6 c6
nhirng loai nhip nhé sau:

- Nhap nho c6 dd cao h; thudc vé sai 1é€ch hinh dang (d§ khong phang cua
bé mat)

- Nhap nho c6 do cao hy thude vé do song bé mat.

- Nhap nho c6 dd cao hz thude vé do nham bé mat.

- Nhu vay nham la muc do cao thap cta cac nhap nho xét trong mot pham
vi hep ctia bé mat gia cong. B nhan thap khi chiéu cao nhdm 16n va ngugc lai.

Cung v6i sai so vé kich thudc, dd nhin bé mit cia chi tiét ciing phai hét
suc coi trong, vi n6 anh hudng nhi€u dén chat lugng lam viéc cua chi tiét may.

Chi tiét c6 d6 nhan cang cao thi kha ning chong dn mon, mai mon cang tot,
dong thoi han ché dugc cac vét nut phat sinh trong qua trinh lam viéc.

Trong cac moi ghép c6 dd ho, do nhan thap sé lam cho cac chi tiét nhanh
mon, bdi vi khi cac chi tiét lam viéc cac dinh nhon cua nham bi mai mon, bot
kim loai d6 tron lan véi dau cang day nhanh qua trinh mai mon cia cac bé mat.
Trong cac moéi ghép co6 do doi, nham lam giam do bén ctia moi ghép, bdi vi khi
lap €ép hai chi tiét lai voi nhau, cac dinh nham bi san phang, do vay do doéi thuc
té s€ nho hon do doi tinh toan.
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4.1. Céc chi tiéu danh gia nham bé mat

Theo ti€u c}}uéln TCVN 2511 - 78 nham bé mit dugc danh gia theo mot
trong hai thong so sau:
4.1.1. Sai léch trung binh s6 hoc ctia profin Ra

Sai léch trung binh sd hoc cia profin Ra la tri sO trung binh cua khoang
cach tir cac diém trén duong nhip nho dén duong trung binh OO’( Hinh 4.23).
Céc khoang cach dy 13 y1, Y2, Y3...Yn va chi lay gia tri tuyét d6i

a:

Yo+ Yo+ Y, 1 &
bl eebnl 3y,

_ Duong trung binh OO’ la duong chia duong cong nham bé mat thanh hai
phan c6 dién tich bang nhau

FitFs +Fs+ . +Fai=F+Fa+ Fe+ ...+ Fy

h 3

[y

i L

Lﬂ-‘ b
|| Dumgdih

A
Vs

Hinh 4.23

Dudmg dhy /

4.1.2. Chiéu cao trung binh nham theo mudi diém Rz

Chiéu cao trung binh nham theo muoi diém R la chiéu cao trung binh cua
5 khoang cach tur 5 dinh cao nhat dén 5 day thap nhat ciia nham tinh trong pham

vi chiéu dai chuan L

(h, +hy +...+hy)—(h, +h, +...+h)
z= 5

_ Trong hai théng sO trén khi tri s6 Ra va R, cang 16n thi nhdm cang 16n - do
nhan thap. Nguoc lai Ra va R; cang nho thi nham nho - d6 nhan cang cao. Can
ctr vao hai thong s6 d6 TCVN 2511- 78 chia nham bé mit ra 14 cap. Mbi cap
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Ung v6i tri s6 Ra hodc R,. Trong tiéu chuin ndy, nhdm cip 1 13 16n nhéat, nham
cap 14 1a nhoé nhat.

Trong san xuat thudng danh gia nham bé mit bang mot trong hai chi tiéu
trén ciing c6 thé danh bang chi tiéu khac chiang han chiéu cao 16n nhat ciia mip
mo profin, Rmax , hinh 4.23. Viéc chon chi tiéu nao (R, hodc R;) la tuy thudc vao
chat luong yéu cdu ctia bé mit va dic tinh két cdu cta bé mat. Chi tiéu R, dugc
st dung pho bién vi no cho phep ta danh gia chinh xac hon va thuan lgi hon
nhitng bé mat c6 yéu cau nham trung binh. Pi véi bé mit nham qua thd hoic
qua nhd thi dung chi ti€u R; lai cho ta kha nang danh gia chinh xac hon la dung
chi tiéu Ra. Chi tiéu R, con duge s dung ddi voi nhitng bé mat khong thé kiém
tra truc tiép thong s6 R, ctia nham, chéng han nhiing bé mat kich thude thude
qua nhé hodc c6 profin phirc tap (ludi cat ctia dung cu, chi tiét ctia déng so...)

Tiéu chuan ciing quy dinh ddy gia tri bang s6 cta cac thong s chiéu cao
nham: Ra , R; , Rmax (xem bang 4.3 va bang 4.4). Khi dinh gia tri cua cac thong
s0 nhadm trudc hét phai sir dung cac gia tri trong day uu tién.

Bing 4.3: Sai léch trung binh s6 hoc Propin Ra (um)

0,008

0,010

0,012 0,125 1,25 12,5 125
0,016 0,160 1,60 16,0 160
0,020 0,20 2,0 20 200
0,025 0,25 2,5 25 250
0,030 0,32 3,2 32 320
0,040 0,40 4,0 40 400
0,050 0,50 50 50

0,063 0,63 6,3 63

0,080 0,80 8,0 80

0,100 1,00 10,0 100

Chu thich: uu ti€n dung tri s6 in dam.

Bing 4.4: Chiéu cao map md Propin theo mwoi diém Rz
va chiu cao 16n nhat map mé ciia Propin Rmax (pm)

0,125 1,25 12,5 125 1250
0,160 1,60 16,0 160 1600
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0,20 2,0 20 200 -
0,025 0,25 2,5 25 250 -
0,032 0,32 3,2 30 300 -
0,040 0,40 4,0 40 400 -
0,050 0,50 5,0 50 500 -
0,630 0,63 6,3 63 630 -
0,080 0,80 8,0 80 800 -
0,100 1,00 10,0 100 1000 -

Ch thich: Uu tién dung tri s6 in dam.

Xdc dinh gid tri cho phép ciia théng sé nhdm bé mdt:

Tri s6 cho phép ciia thong sé nham bé mat dugc chon dya vao chirc niang
sir dung ctia bé mit ciing nhu diéu kién 1am viéc cua chi tiét mat khic ciing phai
can cir vao phuong phap gia cong hop ly dam bao nham bé mit va cac yéu cau
d6 chinh x4c cua thong sb hinh hoc khac.

Nhu vy viéc quyét dinh tri s6 nham khi thiét ké co thé dua vao phuong
phap gia cong dat do chinh xac, kich thudc bé mat (Bang 4.5) dua vao quan h¢
gitra nham va&1i dung sai kich thudc va hinh dang (Bang 4.6).

Viéc quyét dinh tri s6 qua nho ctia nhdm so véi yéu ciu cua bé mit s& dan
dén tang chi phi cho gia cong bé madt, tang gia thanh sdn pham doé l1a di€u khong
co lo1 cho san xuat.

Bing 4.5: Nhdm bé mit va cip chinh xic @ng véi cac dang gia cong

bé miit chi tiét

Dang gia cong Gi4 tri thong s6 Cép chinh xéac
Ra um Kinhté¢ | Pat duoc
1 2 3 4 5
Tho 12,5*- 25 IT12 - 1T14 -
Bao Tinh 3,2*-6,3 |IT11- 1T13(10) -
Tinh mong (0,8)-16 IT8 - 1T10 IT7**
Xoc Tho 25 - 50 IT14 - 1T15 -
tinh 3,2*-12,5 IT12 - 1T13 -
Phay bang Tho 2,5-5,0 IT12 - 1T14 -
dao phay try
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Tinh 3,2%- 6,3 IT11 -
Tinh mong 1,6 IT8,1T9 IT6,1T7**
Phay bing Tho 6,3-125 | IT12-1T14 .
dao Pd}g maf Tinh 3,2*- 6,3(1,6) IT11 IT10
Tinh mong | (0,8) - 1,6 IT8,1T9 IT6,1T7**
Tién ngoai Tho 25 - 100 IT15 - IT17 -
chay dao doc|  gap tinh 6,3-12,5 IT12 - IT14 -
Tinh 16-32(0,8) | IT7-1T9 IT6
Tinh mong 0,4*- 0,8 IT6 ITS
(dao kim cuong)] ~ (©02)
Tién ngoai Tho 25 - 100 IT16, IT17 -
chay dao Ban tinh 6,3-12,5 IT14, IT15 .
ngang
Tinh 3,2% IT11-1T13 | IT8, IT9
Tinh mong | (0,8)-1,6 IT18 - IT11 IT7
Khoan Pén 15mm | 6,3-125% | IT12-IT14 IT10
Trén15mm | 12,5-25% | IT12-1T14 IT10
Khoan rong 12,5-25% | IT12-1T14 |IT10, IT11
Khoét Tho 12,5 - 25 IT12 - IT15 -
Tinh 3,2%-- 6,3 IT10, ITLL | IT8, IT9
Doa bang Tho 50 - 100 IT15 - 1T17 -
da‘ilf;a 1 Ban tinh 12,5 - 25 IT11 - 1IT14 i
Tinh 1,6*- 3,2 IT8 - 1T9 IT7
Tinh mong 0,4*- 0,8 IT7 IT6
(dao Kim cuong)
Doa bang Ban tinh 6,3 - 12,5 IT9, IT10 -
nﬂffu‘fri i Tinh 1,6-32 IT7, 1T8 ;
Tinh méng (0,4) - 08 IT7 -
Chubt Ban tinh 6,3 IT8, IT9 -
Tinh 0,8*- 3,2 IT7, 1T8 -
Pic biét 0,2-0,4 IT7 IT6
Mai tron Ban tinh 3,2-6,3 IT8 - 1T11 -
Tinh 0,8*- 1,6 IT6 - IT8 IT6
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Tinh méng | 0,2 - 0,4(0,1) IT5 Cao hon IT5
Mai phang Ban tinh 3,2 IT8 - IT11 -
Tinh 0,8*- 1,6 IT6 - 1T8 -
Tinh méng | 0,2*- 0,4(0,1) 176, IT7 IT6
Mai ra Tinh 0,4-0,2 IT6, IT7 -
Tinh mong 0,1- 0,6 ITS -
Dénh bong Thuong 0,2-1,6 IT6 -
Tinh 0,05-0,1 IT5 -
Nghién bong Tho 0,4* IT6, IT7 IT5
Trung binh 0,1-0,2* IT5, IT6 IT5
Tinh 0,05* IT5 Cao hon IT5
Pic biét | 0,012 - 0,025 -

Bing 4.6: Nham bé miit (rng véi dung sai kich thwéc va hinh dang

Cap chinh | Dungsai |Kich thudc danh nghia,mm
xac Kich | hinhdang | 5, g Tren18 | Trén50 | Trén120
thudce theo % cua , ) dén 500
dung sai dén 50 dén 120
kich thudc | Gia tri Ra ,mm, khong 16n hon

100 0,2 0,4 0,4 0,8

IT3 60 0,1 0,2 0,2 0,4

40 0,05 0,1 0,1 0,2

100 0,4 0,8 0,8 1,6

IT4 60 0,2 0,4 0,4 0,8

40 0,1 0,2 0,2 0,4

100 0,4 0,8 1,6 1,6

IT5 60 0,2 0,4 0,8 0,8

40 0,1 0,2 0,4 0,4

100 0,8 1,6 1,6 3,2

IT6 60 0,4 0,8 0,8 1,6

40 0,2 0,4 0,4 0,8
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100 1,6 3,2 3,2 3,2
IT7 60 0,8 1,6 1,6 3,2
40 0,4 0,8 0,8 1,6
100 1,6 3,2 3,2 3,2
IT8 60 0,8 1,6 3,2 3,2
40 0,4 0,8 1,6 1,6
100; 60 3,2 3,2 6,3 6,3
IT9 40 1,6 3,2 3,2 6,3
25 0,8 1,6 1,6 3,2
100; 60 3,2 6,3 6,3 6,3
IT10 40 1,6 3,2 3,2 6,3
25 0,8 1,6 1,6 3,2
100;60 6,3 6,3 12,5 12,5
IT11 40 3,2 3,2 6,3 6,3
25 1,6 1,6 3,2 3,2
IT12 100; 60 12,5 12,5 25 25
IT13 40 6,3 6,3 12,5 12,5
Chu thich:

1. Néu dung sai tiwong doi vé hinh dang nhé hon gid tri chi dan trong bang
thi gia tri Ra khong lon hon 0,15 gia tri dung sai hinh dang.

2. Trong truong hop cﬁ‘n thiét, theo yéu cau chirc ndang cia chi tiét cé thé
lay gia tri Ra nho hon chi ddn trong bang.
4.2. Céch ghi ky hiéu nham bé mit

Trong cac ban v& thiét ké dé thé hién yéu cau nham bé mit ngudi ta dung ki
hiéu chir V léch (\/ ) va trén d6 c6 ghi gid tri bang sd cia chi tiéu R, hodc R..
Néu gia tri R, thi chi ghi gia tri bang s6 (xem hinh 4.24a). Con la gia tri R; thi
ghi ca ky hi€u “R,” kém theo chi s6 nhu chi dan (xem hinh 4.24Db).

G %

o8

R,20
\

N

R,40

2
R,40

3
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a) b)
Hinh 4.24. Ky hiéu nham trén ban vé
- Déu\/ : ky hiéu co ban, khong chi rd phuong phap gia cong.
- Déud : khi bé miat duoc gia cong bang phuong phép cit got lay di mot
16p vat liéu.
- Déug’ : khi bé mat gia cong khong lay di mot 16p vat liéu hay khong gia
cong thém.
- ’Néu bé mat chi tiét dé tho khong can gia cong sau khi rén, dap, dc....thi
dung dau ~.

5. Bai tap

Vidul: o| 0,01
LA 1 o1 =] o1
Cho chi tiét truc co kich thudc la
$32h7, dung sai d6 tron 1a 0,01mm,
, =
dung sai cua sai 1éch Profin mat cat . .-.-.-.-._.4__._.§_ ___________
=]
doc 1a 0,01mm. Hay ghi ki hi¢u sai
1éch va dung sai trén ban ve. - Hinh‘4.25 -

Giai:

V& chi tiét truc nhu hinh 4.25. Trudc hét ghi ki hiéu sai 1éch va dung sai
kich thudc. Kéo dai dudng ghi kich thudc rdi v& mét hinh chit nhat gdm 2 6:
mot 6 ghi ki hi€u dang sai 1éch, 6 con lai ghi tri sb dung sai. Vi du trén hinh 4.25
d4u hiéu “0” , «“ = chi sai léch do tron va sai 1éch Profin mit cit cua bé mat
®32h7. Tri s6 dung sai cua chiing 1a 0,01 mm.

Vi du 2: Cho chi tiét truc nhu

hinh 4.26. Hay xéc dinh do nhdm  [0.008]0 foo2|A8}  roTog
clia cac bé mit va ghi ki hiéu trén DA0SIT : U'DF
ban vé. g _____ _g*_ 1 _,%- )
Bai gidi: e 2 | 3
- Vi chi tiét di cho ta chon

chi ti€u nham la: R,
- Duya vao cép chinh x4c kich Hinh 4.26
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thudc danh nghia, tra bang 4.6 ta

dugc gia tri bang s6 cia nham:

\ 12,6
+ Bé mat ¢30k6 : R, = 0,8 um. ' |: EI\’/]
Nghia 13 nham bé mit ¢30k6 theo 1@/
) A n . 0.8 bR
chi tiéu R, khong vugt qua 0,8 um. \r/ )

+ Bémit ¢50k7:Ra=1,6pum. [ |

-|I|II---I-IIIIII-I-I--III-'\-I--I-II-II--IIIHI-J

+ Cac bé mat con lai khong

yéu cau chinh xac, kich thudc dat

duoc sau ti¢n ban tinh vao khoang

IT12 + IT13. Tra bang 4.6 ta dugc |
Ra = 12,5 pum. ki hiéu dugc dit trong ds | ] | [
- Sau khi x4c dinh gi4 tri bang «
vé, hinh 4.27
CAU HOI ON TAP

1. Thé nao 1a d6 chinh xac gia cdng? Nguyén nhan cht yéu gy ra sai s6
trong qué trinh gia cong.

2. Trinh bay cac dang sai léch hinh dang va vi tri bé mat.
3. Thé nao 1a nham bé mit va nguyén nhan phat sinh ra né.
4. Trinh bay cac théng s6 danh gia nham bé mit.

5. Trinh bay phuong phap xac dinh dung sai hinh dang, vi tri, @6 nhdm bé
mat trén ban ve.

CHUONG 5
DUNG SAI GOC
Ma chwong: MH11 -5
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Lap ghép con tron 1a mot trong nhirg nhom lip ghép duoc st dung phd
bién 14 nho céc tinh chit wu viét ctia nd nhu: do kin, d6 bén cao, co thé d& dang
diéu chinh khe ho hodc d6 doi nho su thay doi vi tri doc truc cta chi tiét, ty dinh
tam t6t, kha nang thao lap nhanh ma khong lam hu hong bé mit lip ghép cia
cac chi tiét. Dé ché tao cac chi tiét 1ap ghép con tron dam bao yéu cau k§y thuat,
d6 chinh xac cao trong chuong ndy gi6i thiéu khai niém vé goc thong dung,
dung sai kich thudc goc va cach lap ghép con tron.

Muc tiéu:

- Néu dugc khai niém vé goc thong dung va tinh wu viét cta lap ghép con

tron;

- Phan biét duoc dung sai kich thudc goc va lap ghép con tron;

- Rén luyén tinh chuyén céan, can than, nghi€ém tic, chi dong va tich cuc

sang tao trong hoc tap.

Noi dung chinh:

Muc/Tidu muc Tho1 gian (g10) H.iPh thirc

‘ | T.86 | LT |TH/BT | KT+ | 8iang day
1. Khai niém vé goc thong dung 0.5 0.5 0 LT
2. Dung sai kich thudc goc 1 1 0 LT
3. Lap ghép con tron 0.5 0.5 0 LT

1. Khai niém vé géc thong dung

Muc tiéu:

- Néu dwoc khdi niém vé géc thong dung;

- CO tinh chuyén can, nghiém tic, chii ddng va tich cuc sdng tao trong

hoc tap.

- GOc con «: la goc
gitra hai duong sinh trong
mit cit doc truc ctia con,
hinh 5.1.

- PoconC: laty sb

Mt cit ngang da cho

Hinh 5.1. So d6 biéu dién goc con
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gitra hi¢u duong kinh 2 mdt

cat ngang v6i khoang cach A—»

, % '
gitta chung la L. D61 voi : W

con cut, hinh 5.2, thi d0 con

T =f-ncmm v chmimimmm oo b

14 ty s6 cua hiéu duong kinh

|
day 16n nhat va nho nhat |
véi chidu dai con: W
. |
D—d " L— ‘

Hinh 5.2. So d6 biéu dién d6 con

(04
= 2tg —
C 92

2. Dung sai kich thwéc goc
Muc tiéu:
- Phdn biét dwoc cdc cdch biéu thi dung sai kich thuée géc;
- Tra dwoc bang xdc dinh tri sé dung sai kich thuée géc TCVN 260 - 86;

- Reén luyén tinh chuyén can, can thdn, nghiém tic, chit dong va tich cuc
sang tao trong hoc tap.

Lap ghép con thuc hién theo kich thudc goc, vi vay dung sai kich thuée con
cling chinh 1a dung sai kich thuéc goc. Dung sai kich thudc géc dugc ki hiéu la
AT (Angle Tolerance).

Tr1 s0 dung sai dugc tinh bang ki hi€u s6 ctia goc gidi han 16n nhat va goc
gid1 han nhé nhat:

AT = amax = & min

Dung sai goc c6 thé biéu thi bang don vi goc (radian hodc do, phuat, gidy,
goc) hodc bang don vi dai, micromet (um). Tuy theo don vi biéu thi ta ¢d nhirng
Ki hiéu sau:

AT ¢ - Dung sai goc tinh theo don vi goc, hinh 5.3 a
AT’ ¢ - Tri s6 quy tron ctia dung sai goc tinh theo dd, phut, gidy goc

AT} - Dung sai goc duoc bicu dién bang doan vudng goc voi mot canh cia
goc tai vi tri cach dinh mdt khodng L1 va nam doi di¢n véi goc dung sai AT ¢ .

AT =ATy . Ly. 103
voi ATh - pm, AT ¢ - prad, Ly - mm

ATp, Dung sai goc con dugc bicu dién bang dung sai hiéu duong kinh cua
hai mat cat ngang ctia con va cach nhau mét khoang L da cho.

+ Khi goc ¢on ung vai do con C < 1: 3 (hinh 5.3b) thi ATp = ATy
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V&1 o 1a e6¢ con danh nehia.

Hinh 5.3. So d6 biéu dién dung sai kich thudc goc

Tuong tu nhu kich thudc dai, dung sai kich thudc goe duge quy dinh tuy
thudc cip chinh xac ché tao kich thudc goc. Tiéu chuan TCVN260 - 86 quy dinh
17 cép chinh xac ché tao kich thuéc gdc, ki hiu 1a 1, 2, ..., 17. Do chinh xac
giam dan tir 1 dén 17.

Trong ché tao co khi, cip chinh xac tir 7+12 dugce str dung phd blen Cap 7
va 8 dugc sir dung khi ché tao cac chi tiét con c6 do chinh xac cao, yéu cau dinh
tam tt nhu dau dinh tdm cua truc lap véi banh rang, 16 con trong banh ring cé
d6 chinh xac cao, chudi con cua dung cu cét, ... Cap chinh xac 9+ 12, st dung
véi cac chi tiét con do chinh xac binh thuong, Vi du nhu c6n cua khop ndi ma

sat, miii tam va 16 tdm, song truot gdc, ranh goc trong cac ban truot, ...

Tri s6 dung sai goc twong ng véi cac cip chinh xac va cac khoang chiéu
dai danh nghia L khac nhau. Tra trong cac bang ti€u chuan TCVN260 - 86
(bang 16, phu luc 3)

3. Lap ghép con tron
Muc tiéu:
- Néu dwoc tinh wu viét cia ldp ghép cén tron

- Phdn biét dwoc khodng cdch chudn va dung sai khodng cdch chudn
trong lap ghép con tron;

- Ren luyén tinh chuyén can, can than, nghiém tuc, chu dong va tich cuc
sang tao trong hoc tap.
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Lap ghép con tron ciing c6 dic tinh

tuong tu nhu lap ghép tru tron: lap co do Mat phing chus

cla cdn

doi (Iip cb dinh), lap c6 d6 ho (lap dong)

va lap ghép khit.

Do ho va d6 doi cua lap ghép tuy
thudc vao vi tri hudng truc ctia cac chi

tiét lip ghép. Vi tri hudng truc cua ching

duoc xac dinh so vo1 mat phéng chuén da
chon, hinh 5.4.

Mat phang chuén cua con duge chon

Hinh 5.4

13 mit phang vudng goc voi dudng tim con. Khi da chon mit phang chun thi vi
tri huéng truc ctia hai con lip ghép véi nhau dugc xac dinh bang khoang cach
chuan, Z,.

Khoang cach chuin Z,, hinh 5.4, 1a khoang cach giita hai mit chuan cia
con lap ghép do theo hudng truc cua con. Tuong tng Vi cac kich thudc gidi

han cua goc con ta cling c6 khodng Vi trf giéi han ban dy

cach chuan gidi han: Zpmax » Zpmin
va dung sai khoang cach chuan Vi tri thuic ban 04
Tp , dugc tinh nhu sau: M2t phéng chudn

Tp = meax - mein \:

meax ) mein cla khOéng N

cach chuin gi61 han ¢ vi tri . ' —|
ban dau cua con lap ghép, hinh 5.5. Zown ™
Khi thuc hién lap ghép thi tuy -
o ’pgApN vy "Hinh 5.5
theo dac tinh lap ghép (d6 doi hoac
d6 ho) ma vi tri cua con lap ghép Vi rf cudi
. . o Mt phang chusn .
dich chuyén tuong doéi véi nhau mdt '
khoang E,, hinh 5.6. Vi tri sau khi .'
1ap 1a vi tri cudi ctia con, Ps. TP Pf :
Khi yéu cau dung sai khoang B I i
cach chuan dé ta c6 thé tinh dugc / :
dung sai goc cua con lap ghép. o , /;rj? :
) . .y Vitribandau / kcdd. ! )
Hoac nguoc lai voi dung sai goc E;  Dich ChUYén (A cho
_'.-N_a)‘ .



da cho ciia con lip ghép ta ciing
c6 thé tinh ra dung sai khoang Hinh 5.6

cach chuan. Trong ché tao ngudi tao ngudi ta thuong kiém tra con théng qua
kiém tra khoang cach chuén.

CAU HOI ON TAP
1. Néu khai niém vé goc thong dung va tinh chit wu viét cta ldp ghép con tron.
2. Trinh bay cach biéu thi dung sai kich thuéc goc.
3. Thé nao 1a khoang cach chuan va dung sai ctia n6 trong ldp ghép con tron.
CHUONG 6
DUNG SAI CAC CHI TIET DIEN HINH
Ma chwong: MH11 - 6

Mbi ghép 6 lan, mdi ghép then, ren dugc su dung pho bién trong cac thlet
bi dung cu, dung nbi ghép cac chi tiét trén truc, dé bat chat, truyén lyc, truyén
mo men xodn..... Sy hoan thién khong ngung cua cac thiét bi dung cu doi hoi
phai nang cao d¢ chinh xac ché tao cac chi tiét bang cach giam dung sai gia cong
va biét cach chon kiéu lap cho mdi ghép.

Muc tiéu:

- Xac dinh dugc dung sai céc chi tiét dién hinh va cac kich thuéc can cha
y khi ché tao;

- Giai thich duogc cac thong sb vé dung sai cia mot s6 chi tiét dién hinh;

- Chon duoc kiéu lap cho cac mdi ghép dién hinh;

- Tra thanh thao cc bang tra dung sai lip ghép cac chi tiét dién hinh;

- Ghi va giai thich dugc ki hiéu cac chi tiét dién hinh trén ban v§;

- Rén luyén tinh can than, chinh xac khi tra bang, ghi va giai thich ki hi¢u,
chu dong va tich cuc sang tao trong hoc tap.

Noi dung chinh:

Muc/Tidu muc Tho1i gian (gi0) Hi}lh thurc

' ‘ T.86 | LT | TH/BT | KT* | giang day

1. Dung sai ren 2 2 0
1.1. Khai ni€ém 0.2 | 0.2 0 LT
1.2. Céc kich thudc cobancuarentam | 0.8 | 0.8 0 LT
giac hé¢ mét
1.3. Hé théng dung sai ren tam gidc hé mét 1 1 0 LT
2. Dung sai lip ghép then va then hoa 2 2
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2.1. Dung sai lip ghép then bang 1 |1 0 LT
2.2. Dung sai lip ghép then hoa 1 |1 0 LT
3. Dung sai lap ghép 6 lin 2 2 0

3.1. Khai niém 02 02| 0 LT
3.2. Kich thudc co ban cta 6 lan 0.8 | 0.8 0 LT
3.3. Dung sai lap ghép 6 lin 1 |1 0 LT
4. Bai tap 2 | 2 0 BT

1. Dung sai ren
Muc tieu:

- Trinh bay dwoc cdc yéu té kich thuée co ban, dung sai kich thuée ciia
ren vit, dai oc trong lap ghép ren;

- Gidi thich dwoc ki hiéu, tra dwoc tri s6 sai léch, dung sai kich thudc ren;

- Cdn thdn, chinh xdc khi gidi thich va tra bang, chi déng va tich ciee
sang tao trong hoc tap.
1.1. Khai niém

Mbi ghep ren dugce sir dung phd bién trong cac thiét bi dung cu dé nbi ghep
cac chi tiét véi nhau, dé kep chit chi tlet (dai ¢ vin vao bu 10ng), de truyén
chuyén dong va truyén luc (vit me dai 6¢ trong may cong cu, vit dai 6 bc trong &

to, kich). Tuy theo dang ren ma nguoi ta phan ra: moi ghép ren dang rang tam
giac, hinh thang, chir nhat...

Theo chitc ning mdi ghép ta phan ra: ren kep hé m¢t va ren Anh, ren truyén
dong. Trong pham vi mon hoc nay ta chi xet hai loai pho bién la: ren kep chat hé
mét va ren truyén dong dang rang hinh thang (ren hinh thang).

1.2. Cac kich thudc co ban cua ren tam giac hé mét

Céc yéu td kich thudc co ban ciia ren dugc trinh bay theo TCVN2248 - 77.
Trén hinh 6.1 1a mat cit doc theo truc cua ren dé thé hién profin ren ctua mdi
ghép. Chi tiét bao 1a dai dc, chi tiét bi bao 1 buldng (vit). Ren dai 6¢ con goi 1a
ren trong, ren buléng con goi la ren ngoai.

Cac thong s6 co ban cua ren

la:
- Puong kinh ren:
+ Duong kinh ngoai ( d, D);
+ Duong kinh trong (dy, D1); P
+ Puong kinh trung binh (dy, PR l F
D,). Z / Bk // 7/5///////, -

Tk AL

6“0 .




- Budc ren: P
- Gobc profin ren: a
a = 60° v4i ren hé mét.
o = 55° véiren hé Anh.
- D: Duong kinh ngoai cua
ren trong(dai oc).
- d: Puong kinh ngoai cua
ren ngoai (buléng).
- D2: Budng kinh trung binh
clia ren ngoai. N: Chi  Hinh6.1 trong nhom

- dp: Buong kinh trung binh binh thuong.

Hi: Chiéu cao lam viéc cua profin

cua ren trong.
ren.

- Di: Buong kinh trong cua A L .
H: Chi€u cao cua profin goc.
ren trong. N , .
S: Chiéu dai van ren nhém ngan.
- di: Buong kinh trong ctia S oL ,
N L: Chiéu dai vdn ren nhom dai
ren ngoal.

1.3. Hé thong dung sai ren tam giac hé mét
_ Dung sai kich thudc ren: khac voi lap ghép tru tron, anh hudng dén tinh lap
lan cua ren khong chi co kich thuéc duong kinh ma con co ca budce ren (p) va
géc profin ren (o). Nhung khi phén tich anh hudng sai s6 budc ren va goc profin
ren, nguodi ta da quy lugng anh hudng cua chung vé phuong cuia duong kinh
trung binh goi la:

- Luong bu hudng kinh ctia dudng kinh trung binh cho sai s6 budc ren: 5.
Tri s6 ctia n6 dude tinh theo cong thirc:

fo = 1,732.AP, (6.1)
APy, : 14 sai sé tich lity n budc ren.

- Luong bu huéng kinh cia duong kinh trung binh cho sai s6 goc profin

ren, f, . Tri sO cua n6 dugc tinh theo cong thirc:

f, = 0,36. P. A% (nm) (6.2)

(o . o .

= > {phiit géc)

Véi P tinh theo mm. A

M| R
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Puong kinh trung binh c¢6 tinh dén anh hudng cua sai sé bude va goc
profin ren dugc goi la ( duong kinh trung binh bi€u kién) , (d’2, D’2) . Tri sO cua
chung duogc tinh theo cong thirc sau:

d, =dyy + )+, i voi ren vit. 6.3)

D, =Dy, - (f + f ) d6i v6i ren dai dc. (6.4)
Nhu vay dé dam bao tinh doi 13n cia ren, tiéu chuan chi quy dinh tuy thudc
vao cip chinh xac ché tao ren: do, d ddi véi ren vit va Dy, D1 d6i véi ren dai dc.

- Cap, chinh xac ché tao ren : Dung sai kich thudc ren duge quy dinh tuy
thudc vao cap chinh xac ché tao ren. TCVN1917- 93 quy dinh cac cap chinh xac
ché tao ren hé mét lap c6 do hd, bang 6.1

Bing 6.1. Cap chinh xac kich thwéc ren

Dang ren Duong kinh ren Cép chinh xéc
. d 4; 6; 8
Ren ngoal
dy 3;4;5;6,7;8;9
D, 4,5;6;,7;8
Ren trong
D, 4,5;6;,7;8

- Lap ghép ren: lip ghép ren ciing c6 dic tinh 1a: lap c6 d6 ho, lap c6 do
do6i va lap trung gian. Trong chuong nay ta chi gioi thiéu lap ghép ren c6 do ho.

Tri s6 dung sai dudng kinh ren tGng voi cac cdp chinh xac khac nhau tra
theo bang TCVN. 1917- 93.

Bing 6.2. Mién dung sai kich thwéc ren (lip ghép cé dd hé)

. Chiéu dai vin ren
Ch#]%a;éc S ‘ N L
Mién dung sai ren ngoai
Cﬁggh (3hah) 49 | 4h
Tbr,L:,?,g 5969 | (506g) | 6d || 6e || 6f || 6g|] 6h |(7e6e)| 7g6g | (7h6h)
Tho 8g (9989)

Mién dung sai ren trong
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Chinh 4H 4H5H | 5H 6H
Xac

Tbrl‘;rr‘lg 6G) || 5H 6G 6H || (7G) 7H
Tho . 7G 7H | (8G) 8H

1: 1 Mién dung sai dugc uu ti€n str dung
2: () Mién dung sai han ché st dung

3: Khi chiéu dai van ren thuéoc nhom ngér} (S) va nhoém dai (L) thi cho phép su
dung mién dung sai dugc quy dinh cho chiéu dai van ren thuéc nhom binh thuong

(N).

Mién dung sai cua cac kich thudc ren dugc chi ra trong bang 6.2
(TCVN1917- 93). Khac vé6i lip ghép tru tron, mién dung sai kich thudc ren
duoc ki hiéu, )

- Cap chinh x4c ren 1a 6(dat trudc sai 1éch co ban)

vidu: 6H N - Qai 1506k oo han enia dirdyno kinh ran dai Ac 13 H
- Cap chinh x4c ren 1a 6.

vi du.: 6e { - Sai 1éch co ban cua dudng kinh ren vit 1a e.

Khi mién dung sai duong kinh dz va d hodc D; va D khéac nhau thi ki hiéu

nhu sau:
- Mién dung sai dudng kinh D, 13 4H.
vidy: AHSH L Mvign dung sai duong kinh D1 la 5H.
) - Mién dung sai duong kinh d, 1a 7e.
vi du: Tebe

- Mién dung sai dudng kinh d 13 6e.

TI’i sO sai léch £101 Lidil KICH UIUOUC Ullg VUL Cal LLCH Jullg Sdl ud uoug béng

18 va 19, phu luc 3.
- Ghi ki hiéu sai 1éch va lip ghép trén ban v&.
+ Trén ban v& lap, ki hiéu lap ghép duoc ghi dudi dang phén so, tir sO ki
hi€u do61 véi ren trong, mau so ki hi€u doi vdi ren ngoai.
- Ren hé mét
Vidu: M12x 1 % - Pudng kinh: d = 12mm.
- Budce ren: p = Imm.
- Mién dung sai dudng kinh trung binh D, va

duong kinh trong D; déu 1a 7H
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+ Trén ban v& chi tiét: tir ki hiéu lip ghép trén ta co thé ghi ki hiéu trén

ban vé chi tiét nhu sau:
M12x 1- 7H , d6i véi ren dai dc
M12x 1- 7g6g , ddi vdi ren vit.
2. Dung sai lip ghép then va then hoa

2.1. Dung sai lap ghép then bang
2.1.1. Khai niém mdi ghép then

Then ding dé cé dinh céc chi tiét trén truc nhu: banh ring, banh dai, tay
quay,... va thyc hién chirc nang truyén mé men xoan hodc dan hudng chinh xac

khi céc chi tiét can di truot doc truc.
2.1.2. Dung sai kich thudc lap ghép

Dung sai kich thuéc va lap

2

ghép ctia then bang duoc quy dinh E

theo TCVN 4216 + 4218 - 86. =

Trén hinh 6.2 13 mit ct ngang

cua moi ghép then. V§i chure nang 1a i

truyén mo men xoan va dan hudng,

lép ghép then dugc thuc hi¢n theo bé .-

mit bén va theo kich thuéc b. then lap

v&i ranh truc va ranh bac ( banh rang 7

hodc banh dai ). Dung sai kich thudc
lap ghép tra theo tiéu chuan dung sai
lap ghép bé mit tron, TCVN2244 - 99,

Mién dung sai kich thudc b cua
then duoc chon 1a h9.

Mién dung sai kich thudc b cua
ranh tryc c6 thé chon 1a N9 hodc H9.

Mién dung sai kich thudc b cua
ranh bac c6 thé chon 1a Js9 hogc D10.
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2.1.3. Chon kiéu lap tiéu chuan
Tuy theo chiic ning cta mdi ghép then ma chon kiéu lap tiéu chuan sau:

+ Trudong hop bac ¢ dinh trén truc, chon kiéu lép nhu so dd hinh 6.3a.
Then 1ap c6 d6 doi 16n véi truc va cd do doi nho véi bac d€ tao di€u kién thao
lap dé dang.

+ Truong hop then dan hudéng, bac di truot doc truc, chon kiéu lép r}hu SO
dd hinh 6.3b. Then lap vd1 ranh bac ¢6 d hé 16n, dam bao bac dich chuyén doc
truc dé dang.

+ Truong hop mbi ghép then c6 chicu dai 16n, 1 > 2d, chon kiéu lip nhu so
do hinh 6.4. Then lép c6 d0 hd voi ranh truc va ranh bac. B§ ho cua lép ghép
nham boi thuong cho sai s vi tri ranh then.

pm ‘|
},IITI &
7/ \
hg : 4
a] 1]
4 77
D10
e
hg
0
N9 ho '
'ﬂ 1
Hinh 6.3 b) Hinh 6.4

(3~ Mién dung sai chidu rong then [T - Mién dung sai chiéu rng then
///1/) - Mitn dung sai chiéu rong rinh bac TSN - Mién dung sai chiéu rdng ranh bac
R0 - Mién dung sai chidu rong rinh truc  BREER — Mién dung sai chiéu rgng rénh truc

2.2. Dung sai ldp ghép then hoa
2.2.1. Khai niém mdi ghép
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Trong thyc té khi can truyén mo men
tdm cao giira truc va bac thi moi ghép

then khdng dap g dugc nén phai st
dung mbi ghép then hoa.

Mdi ghép then hoa ¢ nhiéu loai:
then hoa dang rang chir nhat, rang hinh
thang, rang tam giac, rang than khai.
Nhung phé bién nhét 14 then hoa dang
rang chir nhat, hinh 6.5.

Trén hinh 6.5 biéu thi mat cat ngang
ctia moi ghép then hoa ring chit nhat. Bé
dam bao chirc nang truyén luc thi lap ghép

thuc hién theo kich thudc b, con dé dam

xoan lon yéu cau dg chinh xac dinh

bao do déng tam gitra bac va truc thi thuc hién lép ghép theo D hoac d hoac b,

hinh 6.6 a. b, c.

Hinh 6.6. Mt cat cia mdi ghép dam bao d6 dong tim

- Pong tam theo D, hinh 6.6a: thuong st dung nhiéu hon vi né kinh té

hon.

- Pong tdm theo bé mit kich thudc d, hinh 6.6d: dung trong trudng hop
can do chinh xac dong tAm cao va do ran bé mat cua bac qua cao.

- Podng tam theo b, hinh 6.6¢: it ding vi d6 chinh xac dong tAm thap.
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2.2.2. Dung sai kich thudc lip ghép then hoa

Lap ghép then chi thuc hién theo 2 trong 3 yéu t6 kich thuéc kich thudc
theo d, D va b.

- Khi thyc hién dong tdm theo D thi lip ghép theo D va b.
- Khi thyc hién dong tdm theo d thi 1ap ghép theo d va b.
- Khi thyc hién dong tdm theo d thi chi 1ip ghép theo b.

Tiéu chuan TCVN2324 - 78 quy dinh ddy mién dung sai ctia cac kich thudc lip
ghép nhu trong bang 6.3 va 6.4. Sai léch giéi han ting v6i cac mién dung sai
theo TCVN2245 - 99, bang 1 va 2 (phu luc 1). Nhitng mién dung sai c6 dong
khung 12 nhitng mién dung sai duoc st dung uu tién.

Bing 6.3. Mién dung sai cac kich thwéc truc then hoa ring chir nhat
TCVN2324 - 78

Cép chinh Sai léch co ban
Xac d e f g h Js K | m | n
5 .
6 né
7
8 ds
9 (d9)
10 d10 h10
Bing 6.3. Mién dung sai cac kich thwéc 18 then hoa ring chir nhat
Cép chinh Sai I¢ch co ban
Xac D E E G H I
6 H6
r
8 H8
9
10 Js10
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Tuy theo phuong phép thuc hién dong tdm hai chi tiét then hoa, chon cac
mién duang sai cho céc kich thudc lap ghép. Sy phdi hop cac mién dung sai kich
thudce 16 va truc then hoa c6 thé tao thanh mot day céc kiéu lép thoa man chirc
niang sir dung ctia mdi ghép then hoa, bang 12 = 15, phu lyc 3

2.2.3. Chon kiéu lap tiéu chuin

Trong thuc té thiét ké ché tao nguoi ta thuong sir dung mot sb kiéu lap uu
tién cho mo1 ghép then hoa nhu sau:

- Trudng hop bac then hoa ¢b dinh trén truc:

+ Khi thuc hién déng tam theo D c6 thé chon kiéu lép:
H7 / js7 d6i véi lap ghép theo kich thude D
F8 / js7 d6i voi lap ghép theo kich thudc b.

+ Khi thuc hién déng tam theo d c6 thé chon kiéu lép:
H7 / g6 d6i véi lap ghép theo kich thudc d
D9 / js7 ddi véi lap ghép theo kich thude b.

- Truong hop bac then hoa dich chuyén doc truc:

+ Khi thuc hién dé)ng tam theo D c6 thé chon kiéu lép:
H7 / £7 d6i véi lap ghép theo kich thude D
F8 / 7 d6i véi lap ghép theo kich thuée b.

+ Khi thuc hién déng tam theo d c6 thé chon kiéu lép:
H7 / £7 461 véi lap ghép theo kich thudc d
F10 / 9 dbi véi lap ghép theo kich thude b.

Chd y: trong truong hop cﬁ’n thiét néu nhur cac kiéu lap trén khong du dap
ung cac di€u kié€n cu thé cua mdi ghép thi chon kiéu lap ti€u chuan khac (xem
TCVN 2324 - 78).

2.2.4. Ghi ki hiéu ldp ghép then hoa trén ban vé

Lap ghep then hoa duoc ghi ki hi¢u glong nhu cac lip ghép bé mit tron
khéac néu trén ban ve€ co mat cit ngang cua mdi ghép. Trong trudng hop trén ban
v& khong thé hién mat cat ngang thi ghi ki hiéu nhu sau:

H12 7|:1o
all = f9

Vidu: d-8.36 '?77 .40

Ki hiéu lan luot la:
+ Thyc hén d6ng tim theo bé mat kich thudc d;
+ Sb ring then hoa Z = 8;

+ Lép ghép theo yéu t6 ddng tam d 12 ¢ 36 % :
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+ Bé mat khong thyc hién déng tam D c¢ kich thudc danh nghia 1a 40mm,
mién dung sai kich thuéc D cua bac then hoa la H12, mi€n dung sai kich thudc

D cua truc then hoa 1a all;

+ Kiéu lap theo bé mit bénb 1a 7

F10
fo

Tur ki hiéu lap ghép trén ta co thé ghi ki hiéu trén ban vé& chi tiét nhu sau:

- Trén ban v¢€ bac then hoa:

d-8.36H7.40H12 . 7F10

- Trén ban v¢ truc then hoa:
d-8.36f7.40al1l1 . 7f9.

3. Dung sai lip ghép 6 lin

- Chon dwoc kiéu lap tiéu chudan cho moi ghép o lan;

- Tra dwoc tri so sai léch va ghi dwoc ki hieu moi ghép o lan trén ban vé;

- Can thdn, chinh xdc, chii dong va tich cuc sdang tao trong hoc tdp.

3.1. Khai niém

O ldn 12 mot bd phan may da duoc tiéu chuan va ché tao san. Khi thiét ké
ché tao cac thi€t bi va dung cuy, nguoi ta chi viéc mua vé va stir dung.

3.2. Kich thudc co ban cua 6 lan

Ciu tao 6 ldn chu yéu gom 3 chi tiét:

vong trong, vong ngoai va con lan,
hinh 6.10.

Kich thuéc co ban cua 6 lin gém:

- Puong kinh vong ngoai (D)

- Puong kinh trong (d)

- Chiéu rong 6 lan (B).
3.3. Dung sai lip ghép 6 lan
3.3.1. Cap chinh x4c ché tao 6 lan

O lan duoc ché tao theo 5 cap chinh
Xac, ki hi¢u 1a: 0, 6, 5, 4,2 ( TCVN 1484
- 85). P chinh x4c tang dan tir 2 dén 2.
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Trong ché tao co khi thudng sir dung 6 R

. . Hinh 6.10
lan cap chinh x4c 0 va 6. Truong hop can
do chinh xac quay cao, s6 vong quay lon thi su dung b cap chinh xac 5 hodc 4,
chang han 6 truc chinh may mai, 6 truc dong co cao toc. O cap chinh xac 2 dugc
su dung khi yéu cau do chinh xac déc biét cao. Cép chinh xac cta 6 duoc ghi ki
hi€u cung véi s6 hi¢u 0 lan,

Vidu: 6 6 - 205 c6 nghia 1 6 cip chinh x4c 6 sb hiéu 205.

Rleng v6i 6 cap chinh xac 0 thi khong ghi ki hiéu cap chinh xac ma chi ghi
s6 hiéu 0.

Vi du: O 305 nghia 1 6 cap chinh xac 0 s6 hiéu 305.
3.3.2. Lap ghép 6 lan

O lan lap véi truc theo bé mit try trong ctia vong trong va lap v6i 16 than
hop theo bé mit tru ngoai ctia vong ngoai, hinh 6.11. Pay la lap gheép tru tron, vi
vay mién dung sai kich thudc truc va 16 dugc chon theo tiéu chuan dung sai lap
ghép bé mdt tron, TCVN 2244 - 99. Mién dung sai kich thudc cac bé mét lap
ghép cua 6 lan (d va D) la khong thay d6i va da dugc xac dinh khi ché tao 6 lan.
Con khi str dung 6 1an, ngudi thi€t ké phai thay d61 mién dungsai kich thudce truc
va 16 than hop dé duoc céc kiéu lap c6 dic tinh phu hop véi dicu kién lam vigc
cua 0.

Viéc chon ki€u 1ap cho mdi ghép 6 lan

cling chinh 13 chon mién dung sai kich _ 4
, IR A A Than hdp
thudc truc va 16 than hdp. ’ _
Chon kiéu ldp truc véi vong trong va 7 /
16 than hop véi vong ngoai phu thudc chu \
yéu vao dic tinh va dang tai trong tac N\N
dung 1én cac vong 6 lan. Dang tai trong
, A , \ 2 1% A . 0 R ¥ .
tac dung Ién cac vong 6 1an bao gom: T
dang tai chu ki, dang tai cuc bd va dao ;,'I ¢
dong. ++
- Dang tai chu ki : tai trong 1an luot ) 4 v ,-
tac dung lén khap cac dudng lan cta 6 A7)

va 1ap lai sau mdi chu ki quay cua 6. Von
P quay 8 Hinh 6.11

chiu tai chu ki thuong duoc lap c6 do doi

dé duy tri tinh trang tac dung déu din cua lyc 1én khip duong lan 1am cho vong
lan mon déu, nang cao dd bén cua 6.
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- Dang tai cuc bg va dao dong : Tai trong chi tdc dung 1én mot phﬁn duong
lan con cac phén khac thi khong, nén mon cuc bd. Vong chiu tai cuc bd va dao
dong thuong duoc lap c6 do ho dé dudi tac dong cuia va dap va chin dong, vong
6 lan bi xé dich di, mién chiu lyc thay doi lam cho vong lin mon déu hon, nang
cao do bén cua 6.

Nhu vay tuy theo két cdu 6 lan, diéu kién lam viée va dang tai trong tac
dung 1€n vong 6 lan ma ta chon mién dung sai kich thuéc truc va 16 than hop
theo cac bang cia TCVN1482 - 85. Ching han d6i véi cac 6 lan thong dung cap
chinh xac 0 va 6 c6 thé chon theo bang 6.4.

Vi 6 lan cap chinh 5, 4 thi chon nhiing miép dung sai & cafip chinh xac cao
hon. Vidu : Vong chiu ‘Eéi cuc bo thi ch(_)nNCéc mién g5, hS, f6 do1 véi kich thude
truc va G6, H6 va Js6 doi voi kich thudce 16 than hop.

V&1 vong chiu tai cuc b, kich thudc cang 16n thi chon kiéu lép co do hd
cang 1on. Nguoc lai d6i v6i vong chiu tai chu ki kich thudc danh nghia cang 16n
thi chon kiéu lap c6 do doi cang 1on. Kich thudc danh nghia c6 thé phan lam 3
loai : loai nhé khi dy < 200mm, trung binh khi 100 < dy < 140mm, loai 16n khi
dn > 140mm.

Bdng 6.4: Chon mién dung sai voi cdc 6 ldn co cap chinh xdc tir 0 ~6

Dang tai trong ctia vong Mién dung sai kich Mién dung sai kich
0 lan thudc truc thudc 16 than hop
Cuc bd h6, g6, f7 G7, H7, Js7

Dao dong h6, js7, k6 Js6, Js7, K6, K7

Chu ky Js6, k6, m6, n6 K7, M7, N7, P7

4. Bai tap

Muc tiéu:

- Tra thanh thao cdc bang tra dung sai ldp ghép cdc chi tiét dién hinh;

- Ghi va gidi thich duoc ki hiéu cdc chi tiét dién hinh trén ban vé;

- Reén luyén tinh can thdn, chinh xdc khi tra bang, ghi va gidi thich ki hiéu,
chu dong va tich cuc sang tao trong hoc tap.

, 7H

Vi dy 1: Cho lap ghép ren co: M24x2— a

- Giadi thich ky hi¢u lap ghép.

- Tra sai léch gioi han va dung sai kich thudce ren.

- Gia str mot bu 10ng sau khi ché tao ngudi ta do duogc cac thong sd sau:

+ DPuong kinh trung binh ren: dam = 22,540mm.
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+ Sai s budc ren : A% phai =50 ; A%trai = —30

+ Sai s6 tich liiy buéc: AP = 0,024 mm.

Hoi ren bu 16ng c6 dat yéu cau khong?

Gidi:

- Ki hiéu lap ghép ren da cho la: M24x 2—% C6 nghia 1a: Ren hé mét

+ DPuong kinh d = 24mm, budc ren p = 2mm.
+ Mién dung sai ren trong ( dai oc) 1a 7H
+ Mién dung sai ren ngoai (bu 10ng) 14 6g.

- Sai léch kich thudc D, va Dy tng v6i mién dung sai 1a 7H tra theo bang
18 phu luc 3

ES=+280um ES=+450.4m
D2{EI=O D {EI—

- Sai léch kich thudc da va d tmg v6i mién dung sai la 6g tra theo bang 19
phu luc 3

d {es=—38,um d {es:—38ym
2 (ei=—208m ei=—318m

- bé danh gia xem bu 16ng da ché tao c6 dat yéu cau khong ta phai tinh
duong kinh biéu kién , d; theo két qua do da cho.

Theo cong thirc (6.3) ta co:
d, =d,, +f, + 1,
Voi:
+ don = 22,540mm (theo két qua do da cho)
+ f, =1.732AP, ¢ day AP = 0,024(mm) theo két qua da cho)

f, =1.732x0,024 = 41,6 m
a -3
+ f, =036 PXAE X10™ M theo cong thirc 6.2

Véi bude ren p = 2mm; sai s6 goc profin ren da cho :

A< phai =50 A< trai = —30°
2 2

, ) |A% phail+_\a.% ph:fli-
Taco: A=z =- 3

_ j50°| +|-30/| - 40
2
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A

Vay

f, =0,36x2x40 = 28,8um
Thay cac tri s6 bang sb vao cong thuc (6.3) ta co:

d, = 22,540+ 0,0416 + 0,0288 = 22,610mm
Ren 7bu 16ng dat yéu cau khi duong kinh trung binh biéu kién d, phai thoa
man bat dang thic sau:
domin < d, < domax

Vi domin = don + €1 = 22,701 + (- 0,208) = 22,493mm

domax = don + €5 = 22,701 + (- 0,038) = 22,663mm
(don tra theo bang 17 phu luc 3).

Nhu vy ren bu 16ng di ché tao dat yéu cau vi duong kinh d2 thoa man bat
dang thuc trén cu thé nhu sau:

domin = 22,493 < d, =22,610 < damax = 22,663

Vi dy 2: Cho mbi ghép then hoa giita banh ring véi truc cé kich thudc danh
nghiala: 8 x 36 x 42 . (z x d x D). Banh rang co dinh trén truc va thuc hién
dong tam theo bé mat kich thudc D.

- Chon kiéu lap tiéu chuan cho méi ghép rdi ghi ki hiéu trén ban v&.

- Tra cac sai Iéch gioi han cua kich thude va biéu dién so d6 phan bd mién
dung sai cua lap ghép.

Giai:

- Dua vao cac kich thudc z x d x D, theo bang 11 (phu luc 3) ta tra dugc
kich thudc danh nghia ctia b: by=7 mm. Vay dy = 36 mm, Dy =42 mm, by=7
mm.

- Véi diéu }(iér} da cho: banh rang ¢ dinh trén truc, thuc hién déng tam
theo Dta chon ki€u lap nhu sau:

+ Kiéu lap theo yéu to dong tim D: ¢p42 E

+ Kiéu lap theo bé mit bén b: 7 %3

- Ki hiéu sai 1éch kich thudc va lip ghép dugc ghi trén ban v&, ¢ thé theo
hai phuong an nhu hinh 6.7 va 6.8.

- Sai léch gidi han cac kich thudc tra theo bang 1 va 2 ( phu luc 1):

+ =+
S = 25 um 7 F8{ ES 35 um

£
942 H7{ ==+ 13 um
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_ es =+ 8 um ) es=+7,5um
$42 136{ ei=-8um 7157{ ei=-7.5um

7 F3
d,7
-‘
N + D HT7E8
N - D836A2TE T

i

A

_q_

€
M
| T
o |5
¥
ko

Hinh 6.7. Hinh 6.8

- So d6 phan b mién dung sai cta cac lip ghép dugc biéu dién trén hinh
6.9.
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4
m KM 435
+25 F8
H7 | +13
+8 ' +15
+ _ £
Q  § 48 0 — 57
8 -1.5
g n
. a) b)
Hinh 6.9
Vi dy 3: Cho bd phan lip nhu
hinh 6.12, truc quay, than hop ding 160H7
yén, tai trong tac dung 1én 6 12 tai ) il
trong hudng tdm cd dinh phuong. D11 ?
O bi d& ¢6 sb hiéu 315, chp chinh 475 1 k6 7
, /. ]
xac 0. 475 k6 §i///
- Chon mién dung sai kich i +é%
; ’ 7 ' N [F
thudc truc va than hop lap véi 6 /
lan. §
- Xac dinh tri s sai léch
gidi han cua céc kich thudc lép " $160 377
ghép va ghi ki hiéu lip ghép trén Hinh 6.10
ban vé

Gidi:

- Trudce hét ta phai xac dinh cac thong sé kich thudc co ban cua 6 lan. Dua
vao sO hiéu 0 1a 315, tra bang 10 ( phu luc 3) ta duogc:

+ Duong kinh trong vong trong d = 75 mm;

+ Duong kinh ngoai vong ngoai D = 160 mm;
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+ Chiéu rong 6 B =37 mm.

- Phan tich dang tai trong tic dung 1én 6 lan: v&i diéu kién da cho 1a tryc
quay, tai trong huéng tam c6 dinh phuong thi:

+ Vong trong quay cung vdi truc nén tai trong lan luot tac dung 1én khip
duodng lan cta 6 va 1ap lai sau moi vong quay cua 6 truc. Vay dang tai trong cua
vong trong la dang tai chu ky.

+ Vong ngoai ding yén nén luc chi tac dung 1én mot phan duong lan.
Dang tai trong cua vong ngoai la dang tai cuc bo.

- Chon mién dung sai:

+ Doéi voi kich thude tryc: truc lap voi vong trong cé kich thudc danh
nghia dy = 75 mm ( dn < 100 mm ), dang tai chu ky, theo bang 6.4 ta chon mién
dung sai kich thudc truc 1a k6.

+ Doi vai kich thude 16: 16 than hop 1ap vdi vong ngoai co kich thudc danh

ngh‘Ta Dy = 160 mm ( Dn> ~140 mm ), dang tai cuc bd, theo béng 6.4 ta
chon mién dung sai kich thudc 16 hop la H7 ( trong truong hop can thao lap
thuong xuyén thi phai chon mién dung sai la Js7 ).

- Sai léch giéi han ung cac mién dung sai da chon, tra bang 1 va 2 ( phu
luc 1):

es=+21um ES =+ 40 um
75 k6{ei = +2.um ¢160H7{E| -0

- Ghi ki hiéu lap ghép trén ban vé:

Trén ban v&, ki hiéu lip ghép 6 lin khéng can ghi dudi dang phan s6 ma
ghi ki hi€u mién dung sai kich thudc truc va 16 than hdp 1ap véi 6 lan, nhu biéu
thi trén hinh 6.10.

CAU HOI ON TAP
1. Tiéu chuan di quy dinh dung sai cho nhitng yéu té kich thudc ndo cua ren vit
va dai 6¢ trong lap ghép ren.
2. Thé nao 1a dudng kinh biéu kién, néu cong thirc tinh né ddi voi ren vit va ren
dai Oc.
3. Néu cac mién dung sai tiéu chuan dugc quy dinh d6i v6i kich thudc chiéu
rong b cua then, ranh truc va ranh bac.

4. Tt cac mién dung sai tiéu chuan hiy chon mot kiéu lap cho mdi ghép then khi
bac co dinh trén truc.

5. Lip ghép then hoa dugc thuc hién theo may yéu t6 kich thudc, tai sao.

6. C6 may phuong phéap thuc hién dong tdm hai chi tiét then hoa, tuong tng véi
cac phuong phap do thi lap ghép duoc thuc hién theo yéu to kich thudc nao.

7. Trinh bay cach ghi ki hiéu lip ghép then hoa trén ban v&.
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8. Tiéu chuan quy dinh miy cip chinh xac ché tao 6 1in? Ki hiéu cta chung nhu
thé nao.
9. C6 miy dang tai trong tac dung 1én cac vong 6 ldn va dic tinh cta ting dang.
10. Néu phuong phéap chon kiéu lap tiéu chuan cho 1ap ghép 6 lan véi truc va véi
16 than hop.
CHUONG 7
CHUOI KiCH THUOC
Ma chwong: MH11 -7

May hodc bd phan may dugc lap ghép tir cac chi tiét riéng biét. De dam bao
d6 chinh xac cao, nang cao chat lugng, tang thoi han su dung, mdi chi tiét co
mot vi tri xac dinh so véi cac chi tiét khac. Vi tri dirng cuia chi tiét va cac bé mat,
duong truc cta nd so vai cac chi tiét khac trong san pham duoc bao dam bang
tinh toan duoc goi la chudi kich thudc. Nghién ciru vé van dé nay ndi dung trong
chuong dé cap tdi cac khai niém vé chudi kich thudc va phuong phap giai chudi
kich thudc.

Muc tiéu:

Trinh bay dugc khai niém co ban vé chudi kich thudc;

Phan tich ding cac khau trong chudi kich thudc;

Thiét 1ap va giai dugc bai toan chudi kich thuée don gian;

Nghiém tuc, chi dong va tich cuc sang tao trong hoc tip, can thin, chinh
xac khi giai cac bai toan chuoi kich thudc.

Noi dung chinh:

Muc/Tidu muc Thoi gian (gi10) H'iqnh thirc

‘ ‘ T.86 | LT |TH/BT | KT* | 8iang day

1. Khai niém co ban 1 1 0
1.1. Pinh nghia chudi kich thudc 0.2 0.2 0 LT
1.2. Phan loai chudi kich thude 0.8 0.8 0 LT
2. Giai chudi kich thuéc 2 2 0
2.1 Giai bai toan thuan 1 1 0 LT
2.2 Gidi bai toan nghich 1 1 0 LT
3. Bai tap 1 0 1 BT
4. Kiém tra 1 1 | LT-BT
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1. Khai niém co ban

Muc tieu:
- Trinh bay dwoc khdi niéem co ban vé chudi kich thudc;
- Phdn tich diing cdc khéu trong chudi kich thudc;

- Nghiém tiic trong hoc tdp, can thdn, chinh xac khi phan tich cac khau
trong chudi kich thuoc.
1.1. Dinh nghia chudi kich thuéc

Chubi kich thudc 1a mot tap hop céc kich thude quan hé 1an nhau tao thanh
mot vong khép kin va xac dinh vi tri cac bé mat ( hoac dudng tam) ctia mot hodc
mot sO chi tiét. Nhu vay dé hinh thanh chuoi kich thudc phai cé hai diéu kién:
Céc kich thudc quan hé noi tiép nhau va tao thanh mdt vong khép kin. Nghia 1a
néu ta di mot chi€u theo céac kich thudc cua chudi thi s€ tré vé chd xuat phat.
1.2. Phan loai chudi kich thudc

Dua theo khai niém chudi ta dua ra 3 vi du chudi kich thuéc ( Hinh 7.1)

A3 A

T

A1

a) b) c)

Hinh 7.1. Cac loai chudi kich thudc

- Trong k¥ thuat chudi kich thuéc duoc phan thanh 2 loai:

+ Chudi kich thudc chi tiét: Cac kich thudc ctua chudi con goi 13 khau,
thudc vé mdt chi tiét. Chuoi nhu hinh 7.1 a, ¢ 1a loai chuoi kich thudc chi tiét.
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+ Chudi kich thuoc lap ghép: Céac khau cua chudi la kich thudc cua cac
chi tiet khac nhau lap ghép trong bd phan may hodc may. Chudi nhu hinh 7.1b la
chuoi kich thude lap ghép.

- Trong hinh hoc ngudi ta c6 thé phan loai chudi nhu sau:

~+ Chubi kich thuéc dudng thang: Cac khau cta chudi song song vi nhau,
nam trong cung mot médt phang hodc trong nhimg mat phang song song voi
nhau. Chuoi nhu hinh 7.1 a, b 1a chu6i duong thang.

+ Chudi mat phing: Cac khau cua chudi ndm trong cing mot mat phing
hodc trong nhitng mat phang song song va&i nhau, nhung chiing khong song
song nhau.

Chudi nhu hinh 7.1 ¢ 14 chudi mit phang.

+ Chudi khong gian: Cac khau ctia chudi nam trong cac mit phang bat ky.
1.3. Khau ( kich thudc ctia chudi)

Duya vao dic tinh cac khau ta phan ra 2 loai:

- Khéu thanh phan (Ai): Kich thude cua ching do qua trinh gia cong
quyét dinh va khong phu thudc lan nhau.

- Khau khép kin (Ayx): kich thudc cua nd hoan toan phu thudc vao kich
thude ciia cac khau thanh phan. Trong qua trinh gia cong va lap rap thi khau
khép kin khong duoc thuc hién truc tiép ma nd 1a két qua cta su thuc hién cac
khau thanh phan, c6 nghia 1a né dugc hinh thanh cudi cing trong trinh tir cong
nghé.

Vi du: Chudi hinh 7.1b, cac kich thudc A1, Az, As, As la cac khau thanh
phén ching duoc thuc hién truc tiép khi gia cong cac chi tiét 1, 2, 3, 4 va doc lap
v6i nhau. Khe hd As 1a khiau khép kin, né dugc hinh thanh sau khi lap rap cac
chi tiét thanh bo phan lap. Kich thudc cua khiu khép kin As hoan toan phu
thudc vao cac kich thude Az, Az, As, A4 cia céc chi tiét tham gia 1ap ghép.

Ciing twong ty nhu vy, trong chudi kich thudc chi tiét hinh 7.1a, mubn
phan biét khau thanh phan va khau khép kin phai dya vao trinh tu cong nghé gia
cong. Khau nao hinh thanh cudi cing trong trinh tu cong nghé 1a khau khép kin.

Ching han ta gia cong theo trinh tu: A, rdi A thi As s& hinh thanh va hoan
toan phu thudc vao kich thudc Az, Ai nén Asla khau khép kin.

Trong mot chudi kich thudc chi co6 mot khau khép kin (Ayx), con lai 1a cac
khau thanh phan (A;). Trong cac khau thanh phan chia ra:

+ Khau thanh phan ting (khau ting): 1a khau ma khi ta ting hodc giam
kich thudc ctia n6 thi khau khép kin cling tang hodc giam theo.

+ Khau thanh phan giam (khau giam): 13 khau ma khi ta ting hodc giam
kich thudc ctia no6 thi nguoc lai kich thudce cta khau khép kin s€ giam hoac tang.

Vi du: chudi & hinh 7.1b thi A; 1a khau ting con Az, As, A4 13 khau giam.
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2. Giai chudi kich thudc
Muc tiéu:

- Biét cdch so do hod cac chudi kich thude;

- Trinh bay dwoc cdach thiét ldp va phirong phdp gidi bai todn chudi kich
thudc;

- Nghiém tuc, chu dong va tich cuc sang tao trong hoc tap, can thin va
chinh x&c khi trinh bay cach gidi cdc bai toan chuoi kich thudc.

Giai chudi kich thudc thudng phai giai 2 bai toan sau:

- Bai toan thuan (bai toan kiém tra)

Cho biét kich thudc va sai léch giéi han va dung sai cua cac khau thanh
phan (Aj). Tim kich thudc, sai 1éch gi¢i han va dung sai cta khau khép kin (Ay).
Vi du: véi cac kich thude sai Iéch gidi han va dung sai da cho cua cac khau
thanh phan Ai, Az, As, A4 trong chuoi kich thudce (hinh 7.1b) can phai cac dinh
khe ho As (kh&u khép kin) Ia bao nhiéu.

~ Bai toan thudn thuong sir dung dé tinh toan kiém tra chudi kich thudc.
Chéang han voi chu6i kich thude sai 1éch gioi han va dung sai da cho cta cac
khau thanh phan (Aj) hdy tinh toan xac dinh xem kich thudc khau khép kin co
nam trong pham vi cho phép (Asmax) Va (Asmin) hay khong.

- Bai toan nghich (bai toan thiét ké)

Cho biét kich thudc va sai léch giéi han, dung sai cta khau khép kin (Ay).

~ Tim kich thudce sai 1éch gioi han va dung sai cua khau thanh phén (Ai).
Chang han khi thiét ké bd phan may hodc may xuat phat tor yéu cau chung,
chung ta tinh toé,n XfélC dinh kich thudc, sai léch giéi,han va dung sai cua cac
kich thudc chi tiét lap thanh bo phan may hodc may ay. D6 chinh la nhiém vu

bai toan 2 phai giai quyet Ciing chinh 13 nhiém vu ma nguoi thiét ké can thuc
hién khi tinh toan thiét ké bo phan may hodc may.

- Muén giai hai bai toan trén ta phai xac 1ap quan hé vé kich thudc danh
nghia, sai léch gidi han va dung sai giita cac khau thanh phan va khau khép kin.

Pé thuén tién cho viéc giai chudi kich thudc nguoi ta thuong so dd hoa céc
chuodi. Céc chudi trén hinh 7.1a,b,c dugc so d6 hoa thanh cac chuoi twong Gng
trén hinh 7.2a,b,c:

PR V-V Aoy Ag

\ 4

y N
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a) b) c)
Hinh 7.2. So d6 hoa cac chudi kich thudc

- Chudi 1, hinh 7.2a véi As = Az ta co: Ar- A2- Ay =0
—Ar=As=A1-A

- Chudi 2, hinh 7.2b véi Ax = Astaco: Ar-Az-Az-As-As=0
—Ar= A1-Ar-As-As

- Chudi 3: hinh 7.2¢ v&i As = Az ta cd: cosa, . Aj + sina. . Ay - Ay =0
— Ay = cosa A1 + Sina. Az

(Trong do: coso. . Ay, sino. . Az 1a hinh chiéu cua khau A;, Az 1én phuong
khau khép kin Az = Ajs).

2.1. Giai chudi kich thudc theo bai toan thuin

- Pé xac dinh dugc mdi quan h¢ vé kich thuége gitra cac khau va thuén tién
cho giai chuoi kich thudc nguoi ta so @6 hoa kich thudce (hinh 7.3).

- Lap trinh tu cong nghé gia cong
- Xac dinh cac khau: khau khép kin, khau tang, khau giam.
Sau day 13 nhitng théng sb can biét:

Gia str co6 mot chudi kich thude (hinh 7.3) c6 m khau ting, n khau giam va
chi c6 mot khau khép kin As. Trong d6 néu ta danh s6

thir ty tir 1 dén m 1 cac khau ting thi tir m+1

dén n 13 cac khau giam (voi m < n) '_A“‘_I i‘_A?_'I"'A"‘

Biét trude kich thudc danh nghia, sai Al A, A, As

l1éch gidi han cia cac khau thanh phﬁn. _,I__.I _______ I_,,I_,

Tim kich thudc danh nghia, kich thudc
glO:l ha,n, sai 1éch gidi han va dung sai khau Hinh 7.3
khep kin Ay

- Kich thudc danh nghia cua khau khép kin : As
AZ = (A1+A2 +o. +Am) - (A1+A2 +o.. +An)

A = Z'Aﬁ Z'Aﬁ (7.1)

i=m+1

Trong do :
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Z ' Tong cac khau ting

- Tong cac khiu giam

m: S6 khau tang ; n: S6 khau giam

- Kich thudc gidi han 16n nhét cua khau khép kin : Asmax

AZmax = (Almax+A2max T +Ammax) - (Almin+A2min +
m n

AZrmx :ZAHTHX o ZAHT‘IH (7.2)
i=1 i=m+1

- Kich thudc gigi han nho nhat ctia khau khép kin : Asmin
Asmin = (AtmintAzmin +....... +Ammin) — (AtmaxtAomax T ...
=2 Arin = 2. A (7.3)
i=1 i=m+1
- Sai Iéch gidi han trén ctia khau khép kin : ESz
ES: = Asmax - As
Z ES,— Dei (7.4)
i=m+1
Trong do: ES; 1a sai 1éch gio1 han trén ctia khau tang
elj 1a sai 1éch gidi han dudi cua khau giam
- Sai léch gid1 han dudi cua khau khép kin : Els
Elz = Asmin - As

ZH - Zes (7.5)

i=m+1
Trong d6: El; 1a sai l€ch gidi han dudi cua khau tang
es; 1a sai Iéch gidi han trén cua khau gidm
- Dung sai cua khau khép kin: Ts
Tz = Asmax - Asmin
Ts = ES: - Els

ZT + ZT (7.6)

i=m+1
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2.2. Giai chudi kich thudc theo bai toan nghich

Chudi kich thudc c6 n khau thanh phan thi bai toan c¢6 n 4n s6. Mubn tinh
duogc ta phai dua vao gia thiét dé khir di (n-1) an so .

- Gia thiét cac khau thanh phan dugc ché tao ¢ cung cap chinh xéc, tic 1a
c6 cung h¢ so cap chinh xac:

1= d>=....=—anp=a
Vay dung sai ctia khiu bt ki nao (T;) déu duoc tinh theo cong thic Ti = a.ij

! L T
T, :ZTi :Za.li —»a=—1 @7
i=1 i=1 ZII

i=1

- Tu cong thuc (7.7), voi dung sai da cho cua khau khép kin Ty ,v6i cac tri
s0 don vi dung sai ij cua cac khau dugc tra theo bang 2.1, s€ tinh dugc hé s6 cap
chinh xac chung cho céac khau thanh phan (a).

- T a, tra cip chinh xac chung cho cac khau theo bang 2.1.

- Biét kich thudc danh nghia, biét cip chinh x4c chung cua cic khiu thanh
phan, tra sai 1éch gidi han va dung sai cho (n - 1) khau thanh phan, véi quy udc
la:

Khau ting , coi nhu 16 ¢6 sai léch co ban H.
Khau giam coi nhu truc ¢ sai 1éch co ban h.

Chang han khau thanh phan ting c6 kich thudc danh nghia la 100mm ¢ cap
chinh xac chung la 10 thi ta coi nhu 10 100H10, con khau giam cé kich thudce
danh nghia 1a 50mm thi ta coi nhu truc 50h10.

Sai léch gi¢i han va dung sai ctia (n - 1) khau thanh phan tra theo bang 1 va
2, phu luc 1. Con lai khau thanh phan thir k 1a Ay thi sai 1éch gii han va dung
sai cta nd duoc xac dinh bang tinh toan. Lam nhu vay 1a de bu lai nhirng sai s0
ma ta da pham phai chang han nhu su khac nhau gitta hé sb a da chon va hé s6 a
tinh theo cong thure (7.7).

- Tinh sai Iéch gidi han va dung sai ciia khau Ak

+ Néu A 1a khau tang thi:

T (7.4) tac6: ES =ES —ZES + Zel (7.8)

i=m+1

Tu (7.5) ta co: « =Ely ZE| t Zes (7.9)

i=m+1

+ Néu Ak 1a khau giam thi:

111



m n-1
Tu (7.5 taco: € =) El - ) es —El; (7.10)
i=1

i=m1
m n-1
T (7.4) taco: e =) ES, - ) ei —ES, (7.11)
=] i=m+1
3. Bai tap
Muc tiéeu
- So dé hod dwoc cdc chudi kich thude;
- Thiét lgp va gidi dwege bai todn chudi kich thiede don gidn;
- Nghiém tic, chu dong va tich cyc sang tao trong hoc tdp, can than,
chinh xac khi gidi cac bai toan chuoi kich thuoc.
Vi dy 1: Cho mdt chudi kich thuéc nhu hinh vé& (hinh 7.4) véi cac kich

thudc:

+0,02

A; =100 “°%mm ; A =350 mm; A;=40_ mm

- Hay tinh kich thudc danh nghia,

kich thudc gidi han, sai 1éch gidi han,

dung sai ctia khau A4. Biét trinh ty cong
nghé gia cong 1a Ay ; Az ; A1
- Cach ghi kich thudc dé trén ban

ve ? Ay Az A;
Bai gzaz‘ ) A
- So d6 hoa chuoi kich thudc: R
. Hinh 7.4
(hinh 7.5)
- Trinh tu cong nghé gia cong :
A, As I‘é)i A1 thi A4 la khau khep kin A L As | A
e
- Xac dinh khau : ]
+ khau khep kin: A4 A
1
+ khiuting : A | >
Hinh 7.5

(Vi A1 nguoc chiu vi vécto kich thudc As)
+ khaugiam : Az, As
- Kich thudc danh nghia cua khdu khép kin : As
A=Y
i=1 i=m+1
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=As = A - (A2 +A3)=100—-(35+40) =25 mm
- Kich thuéc gidi han I6n nhat cia khdu khép kin : A smax
Theo cong thirc:

AZmax :ilAirmx - ipﬁmin

i=m+1
= Aumax = (100 + 0,04) - [(35 - 0,01) +(40 - 0,03)] = 25,08 mm
- Kich thudc gidi han nhé nhdt cia khéau khép kin : Asmin

Theo cong thirc:

Azmin :i’aﬁm'n B iAirmx

i=m+1

= Aumin = (100 - 0,04) - [(35 + 0,02) +(40 + 0,02)] = 24,92 mm
- Sai léch gioi han trén cua khdu khép kin : ESs

ES, = Am —A
= ES, =2508-25 =0,08 mm
- Sai léch gioi han duwdi cua khau khép kin : Els
EI A Acrin = A
= El,, =2492-25 =-0,08 mm
- Dung sai cua khau khép kin:Tx
T, =ES,-El,
=T, = 0,08+0,08 = 0,16 mm

T,=>T+ 30T
i=1

i=m+1

Hay T, =(0,04+0,04) + (0,02 +0,01 + 0,02 + 0,03) = 0,16 mm

- Cach ghi kich thudc trén ban ve:
A4 =25 +0,08

Vi du 2: Cho bo phan I&p nhu hinh V3l truc va mat mut bac O tryc trong

TN S R — 1+ 075 2 .
7.6a. Yéu cdu chung cua bo phan lip 891 han Ay =1 mm fie Ch(,) baph
ndy 13 dam bao khe ho giira mat mat Fang quay tuy do ma khong c6 dich
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chuyén chiéu truc 16n. Yéu céu chung
ay la khau khép kin cua chudi nhu so
dd hinh 7.6b.

Hay giai chudi kich thudc dé xéac
dinh sai 1éch giéi han va dung sai cac
chudi kich thudc chi tiét.

N7
—
- — — a)

+ Ai, Ay la khau tﬁl’lg (V‘I A, A,
| gp DguoC chicu voi vécto kich thudc Ay);

A,
e
. Hinh 7.6
) et

zn:ii Ii-tra bang 2.1

a= 750 ~ 97
217+156+2 x 0,73+ 2,52

Duya vao bang 2.1 tra dugc cap chinh xac chung cho cac khau 1a 11. Cép 11
c6 hé s6 a =100 gan voi 97 nhat.

- Tra tri s sai léch gidi han va dung sai cta (n - 1) khau thanh phan theo
bang 1 va 2, phu luc 1.

+ Khauting: A;=101H11 = 101" 022{ ES =+ 0,22 mm

El=0
A, = 50H11 = 101+ 016 { ES = + 0,16 mm
El=0
+ Khau giam: Az = As =5.9075 { es=0
el =-0,075 mm
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- Khau d¢ lai tinh 1a khau Ay = A4, d6 1a khau giam.

+ Sai Iéch trén ctia khau A tinh theo cong thire (7.10)
esk=es4=0-0=0

+ Sai léch dudi cua khau Ak tinh theo cong thie (7.11)
eix =eip =(+ 0,22 +0,16) - (- 0,075 x 2) - 0,75 =- 0,22 mm.

Vay: As=140.02

— Két qua giai chudi ta co:

A;=101%922; A, =101*%1%; As=50075; As=140.02

CAU HOI ON TAP
1. Chudi kich thuéc 14 gi ? LAy vi du minh hoa?

2. Thé nao 14 khau thanh phan, khau khép kin ? Néu trinh tu gia cong cac kich
thudce chi tiét trong chuoi.

BAI TAP
Cho chi tiét nhu hinh 7.7, vdi cac kich thude sau:
—_ +0,1 . —_ +0,1
A1 = 6070.2 ;A= 50
A3 — 8+O,1 .
Hay tinh kich thudc, sai lécl}
gid1 han va dung sai khau As. Biét
trinh tu cong nghé gia cong 1a Ay, As,
A1
2
Ty 0 Hinh 7.7
Ih
AT A A, a
n
A, a : 4
y A= S -
W uu vd ulin cuuyeun oiaceu udc
khong 16n cua banh rang. N \\
3 == D |
1 | O N |
_/ N
Az Al




Néu cac chi tiét tham gia lap
ghép c6 kich thudce va sai 1éch nhu

A=16"" 5 A=4,, Aj=24  : A=4,,,. Hiyxic dinhxem
gia tri khe ho nhan dugc sau khi 1ap c6 nam trong gi6i han cho phép ( A (

Phan thir hai
PO LUONG KY THUAT

CHUONG 8
CO SO PO LUONG KY THUAT
Ma chwong: MH11 - 8
~ bam bao chét lugng trong san xué:c la dam bao hi€u qua kinh té cho nén san

xuat. Viéc dam bao chat lugng san pham khong don thuan la viéc ki€m tra san
pham sau khi ché tao ma cai chinh Ia phai vach ra cac nguyén nhan gay sai hong
ngay trong khi gia cong ché tao, dé c6 dugc qui trinh cong nghé hop ly, c6 thé
diéu chinh qu4 trinh gia céng nhim tao ra san pham dat chat luong. Mirc d6 dua
thiét b1’ va k¥ thuat do vao cong nghé ché tao thé hién mic do tién tién cta nén
san xuat. Co s¢ do luong k¥ thuat nghién ctru don vi do, dung cu do va phuong
phép do.
Muc tiéu:

- Trinh bay duogc cac phuong phap do;

- Phan biét dugc céc loai dung cu do thong dung va phd bién ding trong
nganh co khi;

- Rén luyén tinh kién tri, can than, chinh xéc trong do ludong, nghi€m tac
trong hoc tap.
Néi dung chinh:

Muc/Tiéu muc Tho1 gian (g10) Hinh thurc
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T.S6 | LT | TH/BT| KT* | glang day

1. Khai niém vé do ludng k¥ thuat 0.5 | 05 0 LT

2. Céc loai dung cu do va phuong phap do 0.5 | 0.5 0 LT

1. Khai niém vé do lwong ky thuit
Muc tiéeu:
- Trinh bay duwoc khai niém vé do lwong ky thudt,

- CO tinh kién tri, can thdn, chinh xdc trong do lwong, nghiém tic trong
hoc tap.

Trong qua trinh ché tao va lap rap cac chi tiét may. Po luong 13 cong cu dé
kiém soat, kiém tra chat lugng san pham vi vdy ky thuat do lwong 1a khau quan
trong khong thé thiéu dugc trong qua trinh san xuét.

1.1. Do luong
Do luong 1a viée dinh luong do 16n cua doi tuong do. Do 1a viéc thiét 1ap

quan h¢ gitra dai lugng can do v&i mot dai lugng c6 cung tinh chit vat Iy duoc
dung don vi do.

Thuc chét do 1a viée so sanh dai luong can do voi mot don vi do dé tim ra
ty 1€ gitra ching. Do 16n cua doi tuong can do dugce biéu thi bang tri s6 cua ty 1¢
nhan dugc kém theo don vi dung so sanh.

Vi du: Pai lugng can do la Q, don vi dung so sanh 1a u. Khi so sanh ta c6 ty
1€ gitta ching la % =d.

Két qua sé& biéu dién 1a: Q = q.u

Chon d6 16n ctia don vi khac nhau khi so sanh s& co tri s6 q khac nhau.
Chon d¢ 16n ctia don vi sao cho viéc biéu dién két qua do gon, don gian, tranh

nham 1an trong khi ghi chép va tinh toan. Két qua do cudi cing can duoc biéu
dién theo don vi do hop phap.

1.2. Don vido

Pon vi do la yéu td chuan muc dung dé so sanh, vi thé do chinh xac cua
don vi do s€ anh huong dén d6 chinh xac khi do. Do 16n cua don vi do duoc qui
dinh théng nhat dé dam bao thuan loi trong qua trinh ché tao, lép rap, thay thé
va giao dich mua ban. Cac don vi do co ban va don vi do dan sut hop thanh hé
thng, don vi do dugc qui dinh thong nhat trong bang don vi do hop phép cia
nha nuéc dua trén qui dinh ctia hé théng do luong thé gidi SI. Trong hé thong
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do luong, c6 nhiéu loai don vi do nhung trong nganh co khi c6 2 loai don vi do
chinh la: don vi do chiéu dai va don vi do goc.

* Pon vi do chiéu dai:
Pon vi do chiéu dai co ban 1a mét (m), don vi dan xuét thuong dung la

centimet (cm), minimet (mm), micromet (um): 1m = 100 cm; 1m = 1000 mm ;
1 m = 1000000 um

Don vi do luong h¢ Anh thuong dung 1a “inhso”( “1°” = 25,40 mm).
* Pon vi do goc:
Don vi do goc 1a: do ki hig¢u (°), phut ki hi¢u (*), gidy ki hi¢u (°”)
(1°=60"=60"")
2. Cac loai dung cu do va phwong phap do
Muc tieu:
- Trinh bay dwoc cac phwong phap do;

- Phdn biét dwoc cac logi dung cu do théng dung va phé bién dung trong
nganh co khi,

- Rén luyén tinh kién tri, can thdn, chinh xdc trong do lwong, nghiém tic
trong hoc tap.

Cung v&i yéu cau va sy phat trlen khong ngung cua san xuat, do luong k¥
thuat ciing c6 nhirng budc phat trién manh mé, thiét bi dung cu do ngay cang
hién dai nén d6 chinh xac do luong ngay cang cao.

Cudi thé ky 19 c6 calip giéi han, calip tiéu chuan.
Nam 1850 c6 thudce cap.

Nam 1867 c6 pan me.

Nim 1896 ¢ cin mau.

Nam 1907 c¢6 minlimet do t&1 0,001 mm.

Nam 1921 — 1925 cé may do dung khi nen.

Nam 1930 c6 cac may do dung dién.

Ngay nay c6 cac may do quang hoc, may do dién tir hién dai c6 thé do duoc
nhirng khoang cach t¢1 0,000004 mm.

2.1. Céc loai dung cu do
Dung cu do ¢c6 thé chia lam 2 nhoém chinh:

- Nhom mau do: La nhirng vat thé dugc ché tao theo boi s6 hodc udc sb
cua don vi do gdm: can mau, géc mau, ke cac loai...

- Nhom thiét bi do
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GOm céc loai dung cu do:

Dung cu do co khéc va du xich, thudc cap, thudc do gbc van nang;
Dung cu do ¢6 vit vi phan, pan me.

May do c6 don bay co khi dong hd so.

May do c6 don bay quang hoc. p ti mét.

May do co khi quang hoc, kinh hién vi.

May do dung khi nén.

+ 4+ + + + + +

May do dung dién.

Cac loai dung cu do thong dung va phd bién dung trong nganh co khi:
Thudc cap, pan me, calip, dong ho so...
2.2. Phuong phap do

Phuong phap do la cach do, thu thuat dé xac dinh thong sb can do. Tuy
thudc vao co s¢ d€ phan loai ma ta c6 nhitng phuong phép do khac nhau:

- Dua vao quan hé giita ddu do véi d6i tuong do:

+ Phuong phap do tlep xuc: 1a phuong phap do ma dau do cua dung cu do
tiép xtc truc tiép vai chi tiét do. Gitta dau do va bé mit chi tiét do ton tai 1 4p
luc goi 1a &p luc do. Vi du: do bang dung cu co khi, quang co, dién tlep XUc .. ap
Irc ndy 1am cho vi tri do 6n dinh vi thé két qua do tiép xuc rat 6n dinh.

Tuy vay ap lyc do ciing lam cho vat do bi bién dang nhat 1a khi do cac chi
tiét lam bang vat liéu mém dé bi bién dang, hé théng do kém cimg viing do d6
két qua do khong chinh xac.

+ Phuong phap do khong tiép xtc: 12 Pphuong phap do khong c6 ap luc do
gitta dung cu do va chi tlet do nhu khi do bang may quang hoc. Do khong cé ap
lwc do nén bé mit chi tiét do khong bi blen dang va cao xudc ... Phuong phap
nay thich hop v6i nhitng chi tiét nho, mém mong, d& bi bién dang, cac san pham

khong cho phép c6 vét sdy xudc bé mit.

- Dua vao quan h¢ gitra cac gia tri chi thi trén dung cu do va gia tri cia dai
lwong do:

+ Phuong phap do tuyét ddi: Toan bd gid tri can do duogc chi thi trén dung
cu do. Phuong phap do nay don gian, it nham 1an nhung hanh trinh do dai nén
d0 chinh xac kém.

Vi du: khi do bing thuéc cip, pan me, thudc do goc van ning.

+ Phuong phép do twong d6i ( phuong phap so sanh ): Gia trj chi thi do chi
cho ta sai 1éch gitra gia tri do va gia tri chuan dung khi chinh dung cu do vé gia
tr1 “0”. Két qua do phai la tong ctia gia tri chuan va gia tri chi thi:

Q = Qo + AX.
Trong d6: - Q 14 kich thuéc can xac dinh ( két qua do )
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- Qo la kich thudc ctia mau chinh 0.
- AX la gié tri chi thi cia dung cu.
_ Do chinh xac cua phép do so sanh phy thudce chu yéu vao do chinh x4c cua
mau va qua trinh chinh “0”.
- Dua vao quan hé giita dai lugng can do va dai lugng duoc do:
+ Phuong phap do truc tlep 1a phuong phap do thang vao kich thuéc can

do, tri s6 do dugc doc truc tiép trén phan chi thi cua dung cu do. Phuong phap
do nay c6 do chinh xac cao nhung kém hi¢u qua.

_ Vi du nhu khi ta do duong kinh chi tiét bang thudc cap, pan me, may do
chicu dai..
+ Phuong phap do gian tiép: Phuong phap do nay khong do chinh kich

thudce can do ma thong qua viéc do 1 dai luong khac dé xac dinh, tinh toan kich
thudc can do.

Vi du: do hai canh cua tam giac vuong roi suy ra canh huyén ctia tam giac
d6 hodc do duong kinh chi tiét théng qua viée do cac yéu td trong cung hay qua
chu vi..

Phuong phap do gian tiép thong qua mdi quan hé toan hoc hoic vat 1y giita
cac dai lugng can do va dai luong do, l1a phuong phap do phong phu, da dang va
rat hiéu qua. Tuy nhién, néu ham quan hé cang phtic tap thi do chinh xac do
cang thap.

Viéc chon mbi quan hé nao trong cac mbi quan hé trén phu thudc vao do
chinh xadc yéu cau doi véi dai lugng do, can chon sao cho don gian, cac phép do
de thuc hién v61 yéu cau vé trang thiét bi do it va c6 kha nang thyc hién.

Trong qué trinh do khong thé tranh khoi sai s6. Sai s6 do phu thudc vao
nhi€u y€u to nhu d6 mon, dé chinh xac ctia dung cu do, trinh d6 va kha nang cia
nguoi do, phu thudc vao viéc lua chon dung cu do va phuong phap do...

Vi vy viéc nim vitng phuong phép st dung dung cu va lwa chon ding
phuong phap do la yéu to quan trong quyét dinh két qua do.

CAU HOI ON TAP

1. Thé nao 1a do luong. Néu cac don vi do thuong dung trong nganh co khi?
2. Trinh bay cac dung cu do va phuong phap do luong trong k¥ thuat?
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CHUONG 9
DUNG CU PO CO KHAC VACH - DUNG CU PO CO MAT SO
Ma chwong: MH11 - 9

Dung cu do ¢6 khac vach - dung cu do c6 bé mat s6 1a loai dung cu do duoc
st dung rong rai trong cac xudng co khi. Tuy theo nhu cau st dung, moi loai
dung cu do c¢6 vu di€m khéc nhau:

Dung cu do c6 khéc vach sir dung don gidn, do kiém nhanh pham vi rong;

Dung cu do co bé mat s6 dung do céc bé mit c¢6 d6 chinh xac cao. Ngoai ra
con dugce dung trong viéc ki€m tra hang loat, khi ki€m tra kich thudc cua chi tiét
bang phuong phap do tuong doi.

Muc tiéu:

- Né&u duogc cong dung, phuong phap st dung va bao quan cac loai dung
cu do.

- Giai thich duogc cau tao, nguyén ly ctua cic dung cu do c6 khac vach,
dung cu do ¢ bé mat so.

- Kién tri, cAn than, chinh xéac trong do Iuong, nghiém tuc, cha dong va
tich cuc sang tao trong hoc tap.

Noi dung chinh:
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Tho1t gian (g10) Hinh thirc
T.86 | LT | TH/BT| KT* | glangday

Muc/Ti€u muc

1. Dung cu do c6 khéc vach 3 3 0

1.1. Thudc khong co6 thude phu 0.5 0.5 0 LT
1.2. Thuéce c6 thude phu

1.2. 1. Thuéce cap 1 1 0 LT
1.2. 2. Thude do chiéu sau chidu cao] 0.5 | 0.5 0 LT
1.3. Pame 1 1 0 LT

1.3.1. Pame do ngoai
1.3.2. Pame do trong

1.3.3. Pame do sau

2. Dung cu do ¢6 bé mit s6 (dong hd so) 1 1 0 LT
2.1. Phan loai

2.2. C4u tao, nguyén 1y 1am viéc va
cong dung

2.3. Cach sur dung va bado quan

3. Bai tap 1 0 1 BT

1. Dung cu do c6 khic vach

Dung cu do co6 khac vach sir dung rong rai trong cac xuong co khi, né bao
gom nhi€u loai va c6 thé phan ra hai loai chinh sau:

- Thuodc khong c6 thude phuy;
- Thudc co6 thudc phu.
Muc tiéu:

- Néu duwoc cong dung, phuwong phdp svr dung va bao quan cac dung cu do
Co khac vach;,

- Gidi thich dwoc cdu tao, nguyén Iy du xich cia cdc dung cu do c6 khac
vVach,

- Cdn thdn, chinh xdc trong do lwong, nghiém tic, chi déng va tich cuc
sang tao trong hoc tap.

1.1. Thudc khéng c6 thude phu

- Thudc khoéng co thude phu gdm cod thude cimg, thude 14, thude cudn,
thudc day, thuong dung dé do nhirng kich thudc khong can do chinh xac cao.

+ Thudc clting dung nhiu trong cong viéc vach dau.
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+ Thudc 14 dung trong cong viée vach ddu cta cét phoi ...

+ Thudc 14 cudn, thude day it dung trong san xut co khi.

- Thudc khong co thuoe phu sir dung don gian, do kiém nhanh pham vi
rong, nén dugce st dung & hau hét cac phan xudng trong nha may co khi.
1.2. Thudc c6 thude phu
1.2.1. Thudc cap

* Cong dung

Thudc cdp do dugce cac kich thude bén ngoai (chiéu dai, chiéu rong, chiéu
cao, duong kinh ngoai) cac kich thudc bén trong (duong kinh 16, chi€u rdng
rénh), (hinh 9.1)

- Thudce cap 1/10 do chinh xac dugc phan muoi ( mm ) nén thuong ding

ki€ém tra nhitng kich thudce chinh xac thap.

- Thude cap 1/20 va 1/50 do chinh xdc dugc 0,05 va 0,02 ( mm ) nén
thuong dung ki€m tra nhirng kich thudc tuong do1 chinh xac.

* Cdu tao: (Hinh 9.1)
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Hinh 9.1: Thudc cap
a) Thudce cap 1/10; b) Thudce cdp 1/20 ; ¢) Thude cap 1/50.
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- Chu tao thudc cdp nhu hinh v& gdm than thudce chinh (1) mang mo cb
dinh (4) khung trugt (2) con trugt (6) trén than thudc chinh c6 chia khoang kich
thude ( mm ) hodc (inh).

- Trén khung truot (2) 6 mo dong (5) du xich (3) va vit (10). Du xich
duogc chia vach, gid tri mo1 vach cé thé 1a 0,1 mm; 0,05 mm; 0,02 mm

- Trén con trugt (6) c6 vit (7) va dai ¢ (8) truc vit (9) vit (10) dung dé cb
dinh khung trugt (2) trén than thudce chinh.

Mo dong (5) cb thé x¢€ dich bﬁng’ tay hodc di dong nho bang cach ¢ dinh
con trugt (6) nho vit (7) ré1 van dai oc (8). Vit (10) dung ham c¢6 dinh khung
trugt (2), du xich (3) va mo dong (5) véi thudce chinh (1).

* Nguyén ly du xich thudc cap:

Pé c6 thé doc duoc dé dang nhitng phan 1é ctia (mm), du xich cta thudc
cap dugc cau tao theo nguyén ly sau:

Khoang cach gitra 2 vach trén du xich nho hon khoang cach gitta 2 vach
trén thudc chinh. Cur n khoang trén du xich thi bang n - 1 khoang trén thudc
chinh .

Nhur vdy: Néu ta goi khoang cach gitta 2 vach trén thudc chinh 13 a, khoang
cach gitra 2 vach trén du xich 1a b.

Ta c6 biéu thirc sau:
a.(n-1)=b.n
Turdotacod:
a.n-a=b.n
=(@.n—-((b.n=a
Vay-a—b=aln
Viy: Hiéu s6 d6 dai mdi khoang trén thuge chinh va trén du xich bang ty sd
gitta 0 dai moi khoang trén thudce chinh va s6 khoang trén du xich .
Ty sb: a / n 1a gia tri ctia mdi vach trén du xich hay goi 1a @ chinh x4c cua
thude.

- Thudc cap 1/10:

0 1 2

‘|||| ||‘| i

CTTTTITT T

0 5 10
a)
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Du xich chia n = 10 vach nén ty sba/mn=1/10=0,1. Vay d6 chinh xac cua
thudce 1a 0,1 mm. Thudce cap 1/10 co6 cac loai:

+ Loai ldy 9 vach trén than thudc chinh chia lam 10 khoang trén du xich .
+ Loai léy 19 vach trén than thudc chinh chia lam 10 khodng trén du xich .
- Thudc cap 1/20:

Du xich chia n = 20 vach nén ty s6 a/n = 1/20 = 0,05.

Vay do chinh xé4c cua thudce 1a 0,05 mm. Thudce cdp 1/20 co6 cac loai:

+ Loai léy 19 vach trén than thudc chinh chia lam 20 khoang trén du xich .

+ Loai léy 39 vach trén than thudce chinh chia 1am 20 khoang trén du xich.

0 1 2 3 4

‘||||| ||‘| ||||||‘||||\ ||‘|| L
LR R
012345672890

b)

- Thudc cap 1/50:

Du tiéu chia n = ,50 vach nén ty sb a/n = 1/50 = 0,02. Vay do6 chinh xéc cua
thude 1a 0,02 mm. Lay 49 vach trén than thudc chinh chia lam 50 khoang trén
du xich.

1 2 3 4 5
\

0

‘ L] II‘I I‘IIII‘IIII‘ II‘II |||||||||||||
‘ ||||II‘|H||||||||I||‘II||||l||‘||||‘|l||‘||||‘
0

1 2 3 4 5 6 7 8 9 0

c)
a) Thude 1/10; b)) Thude 1/20; c¢) Thude 1/50
* Cdch su dung

- Céch doc tri sb trén thudc cap:

+ Khi do xem vach “0” cia du ti€u ¢ vi tri nao cua thudc chinh ta doc
phan nguyén cua kich thudc ¢ trén thudc chinh, 1a vach gan nhat voi vach “0”
phia bén trdi cta du tiéu ta dugc phan nguyén.

+ Xem vach nio cta du tiéu tring v6i mot vach bat ky cta thude chinh ta
doc duoc phan 1¢ cua kich thudce theo vach d6 trén du ti€u ( tai vi tri trung nhau)

+ Kich thudc do xac dinh theo biéu thirc saw: L=m+k.a/n
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Trong d6: L- kich thudc can do.
m - s6 vach ctia thudc chinh nam phia trai vach “0” cta du tiéu.
K - Vach cua du tiéu trung vach cua thudce chinh.

a. Do chinh xac cua thudec.
n
- Trudce khi do can kiém tra xem thudc ¢ chinh xac khong, thudc chinh
X&c khi 2 mo do cua thudc sit vao nhau thi vach "0"ctia du ti€u tring véi vach
"0"cua thudc chinh.

- Phai ki€m tra xem vat do c6 sach, c6 “bavia” khong néu do tiét di€n tron
phai do theo hai chiéu, do trén chi€u dai phai do ¢ 3 vi tri.

- Khi do néi 16ng vit him, ddy mé dong lui xa mo tinh, giit cho mit phang
chinh (mo cdp) cua thudc song song va vudng goc vai kich thudc can do, day
nhe mé dong vao sat vat do. Sau d6 van cac vit ham dé cb dinh mé do vai vat do
va doc két qua do. Néi long vit him, ddy mé dong lui ra khoi chi tiét do va dua
mo dong vé vi tri "0".

- Khi do kich thudc bén trong (qhiéu rong ranh, duong kinh 16) nhé cong
thém kich thudc cua 2 mo do vao tri s6 doc trén thudce ( thuong kich thude cua
hai mo do a = 10mm) .Phai dat hai mo thude dung vi tri duong kinh 16 va cling
do theo hai chiéu.

* Cdch bao quan:

- Khoéng duoc dung thude do khi vat dang quay, khong duogc do cac mat
tho, ban, khong ép manh 2 mé do vao vat do.

- Can han ché viéc 1ay thudc ra khoi vét do r6i méi doc dé mo do khoi bi
mon.

- Thudc do xong phai dé dung vi tri & trong hop, khong dit thudc chong
1én cac dung cu khac hodc dat cac dung khac 1én thudc.

- Luén giir thudc khong bi bui ban bam vao thudc, nhit 13 bui d4 mai, phoi
gang, dung dich tudi.

- Hang ngay hét ca 1am viéc, phai lau chui thudc bang gié sach va boi dau
md cho khoi bi gi.

1.2.2. Thudc do chiéu siu chiéu cao (hinh 9.1 d,e)
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d) Thudce cap do sau e) Thude do cao

Thude do chiéu siu, chiéu cao 1a loai thude c6 du tiéu nén vé ciu tao co
ban giong thudc cdp, chi khac 1a khong c6 mo cd6 dinh, mo dong cua thude do
chiéu sau la mot thanh ngang . Thudc do chiéu cao mé dong co6 thé lap duge miii
do hoac miii dau. Thudce chinh dugc lap c6 dinh trén mdt d€ gang.

- Thudc do sau (hinh d) dung dé do chiéu sdu cac 18 bac, ranh hoic do
cao cac bac trén chi tiét.

- Thudc do cao (hinh e) thuong dung lam dung cu vach dau, tuy thudc vao
du tiéu tung loai thudc ma tri s6 do chinh xac tdi (0,01; 0.02; 0,05)mm.

- Céch st dung thudc do chiéu sau tuong tu thudce cip do ngoai.

1.3. Pan me
La loai thudce do co vit chinh xac, do duoc cac kich thudce chinh xac téi

0,01mm. Thuéc do ¢ vit chinh x4c bao gdm cac loai: pan me do ngoai, panme
do trong, panme do sau (hinh 9.2).

a)
e 1 S
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c)

Hinh 9.2

a)Pan me do ngoai; b) Pan me do trong; c) Pan me do sau

Céc loai pan me déu dua theo nguyén tic vit dai dc. Néu vit quay dugec mot
vong thi dau do di chuyén dugc mot doan bang bude ren S. Khi dau do quay
duoc n vong dau do di chuyén duoc mot doan L=n. S (mm).

1.3.1. Pan me do ngoai

* Cong dung:

Pan me do ngoai dung dé do kich thudc chiéu dai, rong, diy, duong kinh
ngodi cta cac chi tiét .Pan me do ngoai c6 nhiu ¢§. Gidi han do cua ting loai
la: 0 + 25; 25+ 50; 50 + 75; 75+ 100; 100 + 125; 125 + 150; 150 + 175; 175
+200; 200 + 225; 225 + 250; 250 + 275; 275 + 300; 300 + 400; 400 + 500;
500+ 600 mm.

* Cdu tgo: (Hinh 9.3)

1 2 ' 3 1213 6
| - Git, 2 Ddu do o6 dinh, 3 - Tryc vit, 4 - Bac, § - Dai f,
6 - Bac du xich, 7 - Bac nim vin, § - Ndm vin, 9 - Chélt céc,
10~ L3 o, 11 - Vit ham, 12 - Chet him, 13 - K6 him

Hinh 9.3. Dung cu do kiéu pannme
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- Than( 1) trén d6 ghep chat dau do ¢ dinh sé (2) va 6ng A3). Dau bén
phai cua 6ng (3) c6 x¢é 3 ranh va co ren trong dé an khop ren voi phan cubi cta
dau do dong so (4), bén ngoai c6 ren con dé vin oc (5) diéu chinh do ho gira vit
(4) va dai 6¢ so6 (3), hinh 9.4

- Vit (4), mot dau 1a dau do dong, mot du lip cd dinh voi ong (6) bang
bac nam van (7). Ong (6) cOn goi la thude dong.

- Trén 6ng (3) khéc vach 1 mm va 0,5 mm. Trén mit cén cf}a 6ng (6) duoc
chia ra 50 khoang bang nhau va c¢6 50 vach. Bugc ren cua vit vi cap 4 la 0,5 mm.
Vi vay khi ong (6) quay di 1 vach (quay 1/50) thi vit (4) s tién mdt doan L =

0,5 x %= 0,01 mm. Ta ndi gia tri mdi vach trén thudc dong (6ng 6) 14 0,01 mm.

- Trén panme con c6 nim (8) dn khép véi mot chdt dung dé gidi han ap
Iwe do. Khi mo do (4) tiép xtic v6i vat do du ap luc can thiét, ta vin nam (8), cac
rang s€ trugt 1én nhau lam cho thudce dong (6) va dau do dong (4) khong quay va
khong tién thém dugc nita. Pai 6 oc (10) dung ham chit dau do dong (4) véi 6ng
(3) cho khoi x€ dich khi doc tri sb do.

* Cdch doc tri sé: (Hinh 9.3)

+ Can cur vao mep 6ng dong (6) doc duge s6 (mm) va (0,5 mm) & dng cb
dinh s6 (3).

+ Dua vao vach chuan trén ong (3), doc s6 phan tram (mm) trén mat con
cua ong (6).

Chay: Pan me la loai dung cu dat do chinh xac 0,01lmm, nén tri s6 do doc
duoc ludn 1a 2 s6 1¢ (sau phan nguyén ).

* Cdch swr dung:

- Trubce khi do, phai kiém tra xem panme c6 chinh xac khong. Pan me
chinh xac 1a khi cho 2 mé do tiép xtc va khit voi nhau thi vach “0” trén méat con
cua ong (6) thang hang voi vach chuan trén ong (3); vach “0” trén ong (3) trung
voi mép (Ong 6) (doi voi loai panme 0 + 25 ; con vach “0” s€ trung voi vach 25
doi voi loai panmen 25 + 50;.. v..v ..)

- Khi do phai gilt cho duong tdm ctia mo do trung vdi dudng tdm cua chi
tiet can do.

- Khi do tay trai cAm than pan me, tay phai vin cho dau do tién sat vat do
dén khi gan ti€p xtic thi van ntim (8) cho dau do ti€p xtc vdi vat do dung ap luc

- Giir cho 2 m6 do vudng goc voi tam chi tiét ( néu do duong kinh ngoai )
hodc tdm 2 mo do trung véi kich thudce can do ( doc gidn ti€p ) thi van chat dai
oc (10) dé ham c6 dinh dau do so (4).

* Cdch bao quan:

- Khong dugc dung pan me do khi vat dang quay trén may, khong do cac

mat thd, ban va co pa via.
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- Khong vin tryc tiép 6ng (6) khi mo do di tiép xtc vdi vat do vi nhu vay
dé bi hong ren vit va dai dc. Khong nén 1ay vat do ra khoi mé do (trir trudng hop
dic biét), roi moi doc két qua .

- Cac mat do cua thudc phai dugc gitr gin can than, tranh bi gi va bui cat
hodc phoi kim loai lam mai mon. Can tranh va cham lam say sat hoac bién dang
mo do. Trude khi do phai lau sach bé mat s6 cia pan me va vat do

- Khi ding xong phai lau chui sach s& bang gié sach va boi dau hodc md
bao quan (nhat 1a 2 mé do), nén siét dai 6¢ s6 (10) dé€ co6 dinh mé do dong va dat
panme ding vao vi tri trong hop.

- Néu dung lau ngay, ren cua vit (4) Va dai ¢ s6 (3) cua panme bi mon
lam pan me kém chinh xac, bé khur d6 “gio” gitra vit va dai 6 bc ta diéu chinh dai
6c (5) thong qua ren con lam dai 6¢ (3) khit lai .

1.3.2. Pan me do trong
* Cong dung:
Pan me dung dé do dudng kinh 16, chiéu réng rinh tir 50mm trd 1én
* Cdu tao: (Hinh 9.4)

=0 Pt E
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Hinh 9.4. C4u tao pan me do trong
- Théan I trén co lap dﬁl} do cd dinh 6, nap 8, vit ham 7. Phia phai cta than
1 ¢4 ren trong d€ lap vit vi cap 2. Vit 2 duoc gitt ¢6 dinh v61 ong 3 bang nap 4
va trén do co dau do dong 5. Panme do trong khong c6 bo phan khong ché ap
luc do.
- Pé md rong pham vi do, mdi pan me do bao gid ciing kém theo nhitng

tryc ndi c6 c}liéu dai khac nhau. Nhu vay chi dung mdt pan me do trong c6 thé
do duogc nhiéu kich thudc khic nhau nhu 75 <+ 175mm; 75 + 600mm va 150 +
1250mm.
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* Cdch doc tri so trén pan me

Cach doc tri sO trén panme do trong ciling glong nhu panme do ngoai.
Nhung can cha y khi panme c6 lap truc noi thi két qua do bang tri s6 doc trén
panme cong thém chiéu dai tryc ni.

* Cach sw dung

Khi do can cha y gilt cho pan me ¢ vi tri can bﬁng, néu dat léch két qua do
s€ kém chinh x&c.Vi khong c6 bo phan giéi han &p luc do nén khi do can van dé
tao nén ap luc do vura phai tranh van qua manh. i
1.3.3. Panme do sau

* Cong dung:

Dung dé do chinh xac chiéu sdu cac ranh,

16 bac va bac thang.

* Cdu tao: ( Hinh 9.5)

Panme do sdu co ban giébng panme
do ngoai chi khac thin panme do sau

thay bang can ngang c6 mit day phang
de do.
Panme do sdu c6 nhitng dau do thay

doi duoc dé do cac dd sau khac nhau
nhu:

0 25mm; 25 + 50mm; 50 + 75mm; 75
+ 100 mm. S6 ghi trén éng trong va éng
ngoai déu nguoc chiéu so voi sb ghi trén
panme do ngoai.

Cach doc tri s0, st dung va bao

quan giéng nhu pan me do ngoai.

Hinh 9.5. Cau tao pan me do su

2. Dung cu do ¢6 bé mit s6 (dong hd so)
Muc tiéu:
- Néu dwoc céng dung, cdch sir dung va bdo qudn dong hé so

- Giai thich dwoc cau tao, nguyén Iy lam viéc cia dung cu do cO bé mat
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- Kién tri, cdn thdn, chinh xdc trong do hrong, nghiém tic chi déng va
tich cuc trong hoc tap.

2.1. Phan loai
- Podng hd so c6 gia tri chia 0,01 mm;
- Déng hd so kiéu hién sb dién tu;
- Déng hd do chuyén dung cho céc chuyén vi nhé & cac vi tri kho do,

trong khdng gian han ché.

2.2. Céu tao, nguyén ly lam viéc va cong dung
* Cdu tgo: (Hinh 9.7a)

a) Cau tao dong hd so b) Nguyén ly lam viéc
Hinh 9.7
1. Pau do 4. Kim 16n. 7. 6ng din hudng
2. Thanh rang 5. Kim nho 8. Thén
3. Mit sd 16n 6. Mit s6 nho 9. Nap

- Puoc ciu tao theo nguyén tic chuyén dong cua thanh ring va banh ring
trong d6 chuyén dong 1én xudng cua thanh do duogc truyén qua hé thong banh
ring lam quay kim dong & trén mat sd.

- Mat s6 16n ctia ddng hd chia ra 100 khic voi cac dong ho so thuong gia
tri moi khac = 0,0lmm. Nghia la khi thanh do (9) trugt Ién xudng mdt doan
0,01mm thi kim 16n (3) quay di mdt khac. Khi kim (3) quay hét mét vong (100
khac) thi thanh do (9) di chuyén mot doan bang 0,01.100 = Imm lac do kim nho
(6) trén mat so (7) quay di mdt khac. Vay gia trri moi khac trén mat s6 nho la
Imm.

- Thanh do (9) ¢6 lép dau do (10) thanh (9) xuyén qua thin déng hd va
truot 1€n xudng trong ong (8).
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* Nguyén ly lam viéc (hinh 9.7b)

Thanh do (9) chuyén dong 1én xudng thong qua doan thanh rang( trén thanh
(9) lam quay ring =16 ring, banh ring » =100 rang ( lip cung truc vdi banh
rang 1 quay), lam quay 3 =10 rang va kim 1én quay trén bang chia chi thi mét sO
2. Pong thoi banh rang 4 quay, trén banh réng 4 co gin 16 xo xo0dn (12) lam cho
ca bo truyén tiép xtc 1 bén § on dinh ngay ca khi truc do 1én hodc xuodng. Loso 1l
giit cho thanh do 1uén di xubng tao ap luc do.

* Cong dung

- DPuogc dung nhiéu trong viéc ki€m tra sai I¢ch hinh dang hinh hoc cua chi
tiét gia cong nhu: do con, dd cong, do 6 van....

- Kiém tra vi tri tuong dcf)i giita cac chi tiét lap ghép v6i nhau hoic giita
cac bé rpait gia cong trén chi tiét nhu do song song, do vudng gbéc, do ddo, do
khong dong truc.

2.3. Cach str dung va bao quan (Hinh 9.8)

* Cdch swr dung:

- Khi str dung dong ho so, trudc iy ?N;
hét g4 dong ho 1én gia d& van ning l\ = '
hodc 1én phu tung riéng. Sau doé tuy T
theo tirng trudng hop st dung ma diéu

chinh cho dau do ti€p xuc véi vat can

kiém tra. Bi€u chinh cho mat so 16n

H 1
kim tr& veé vi tri vach “0” di chuyén dong v viu 1o uu cua wung LU uvp aud
sudt trén mat vat can kiém tra vira di chuyén dong hé vira theo doi di chuyén cua
kim.

- Kim dong hd quay bao nhiéu vach trc 13 thang do di di chuyén bay nhiéu
phan tram mm tur d6 ta suy ra dugc do sai I¢ch vat can ki€ém tra.

* Cdch bao quan:

- Dbong ho so 1a loai dung cu do ¢6 do chinh x4c cao, vi vay trong qud trinh
st dung can hét sttc nhe nhang tranh va dap.

- Gitr khong dé xudc hodc v& dap mit dong hd.
- Khong nén dung tay 4n vao dau do lam thanh do di chuyén manh.

- Pong ho so phai ludn dugc g & trén gia, khi sir dung xong phai dit vao
vi tri trong hdp khong dé dong ho so cho am, c¢6 hoa chat...

3. Bai tap
Vidu 1: (Hinh 9.9)
m- Vach s6 27 mm (thudc chinh)

133




k - Vach thtr 8 ( du tiéu)
a=1,n=10.
Vay kich thudce do dugc la:
L=m+k® =27+81

n 10

= 27.8 mm Hinh 9.9

Vidu 2: (Hinh 9.10)

m- Vach s6 17 mm (thudc chinh)
K - Vach thir 9 ( du ti€u)
a=1,n=20.

Vay kich thudc do dugc la:

15 20 25 30 25 30

0 5 10

L=mek?=17+01 Hinh 9.10

=17, 45 mm.

Viduy 2: (Hinh 9.11)
m- Vach s 17 mm (thudc

m k
chinh)
20 25 30 35 65 70
k - Vach thir 10 (du tiéu) | || | | |
a=1n=50 { ....... i.l_l_l.l.l.l.l_l_l_l_l_
: 0 1 2 9 10

Vay kich thude do dugc la:

L=m+K® =22+101 ]
n 50 Hinh 9.11

= 22,2 mm

Vidu3: (Hinh 9.12)
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Hinh 9.12

Trén hinh 9.10a theo mep ong (6) ta doc dugc 7mm trén 6ng s6 (3). Theo vach
chuan trén ong (3) ta doc dugc 0,38mm trén phan con cua thude dong (6). Vay
tr1 s6 do la: L= 7mm + 0,38mm = 7,38 mm.

Trén hinh 9.12b tri s6 do la: L = 7,5mm + 0,22mm = 7,72mm.

CAU HOI ON TAP
1. Hay néu céach doc tri s6 do trén thude cap 1/10, 1/20, 1/50 .
2. Trinh bay céach st dung va bao quan thudc cap.

3. Chon loai thudc cip dé kiém tra cac kich thudc : 39,90; 40,025 ; 29,92 ;
60,42 : 52,034.

4. Trinh bay cong dung, cau tao va cach st dung cac loai panme: do ngoai,
do trong va do sau.

5. Néu céch doc tri s6 trén panme, nhirng chd ¥ trong qua trinh sir dung bao
quan.

6. Tinh tri s6 trung binh cua 10 s6 do trén cting mdt chi tiét gia cong do
muoi hoc vién thuc hién bang panme hé mét.

7. Hiy néu cong dung va cach st dung dong hd so?
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CHUONG 10
CALIP
Ma chwong : MH11 - 10

Trong giai cong nghi¢p hod hién dai hoa cac nha may, phan xudng co khi
da sir dung céac bién phap gia cong ché tao hang loat san pham dé du trir va thay
thé. Nhu cau sir dung dung cu do vtra c6 do chinh x&c cao vira cé thé dung do
kiém kich thudc gidi han cua 13, tryc trong san xuit hang loat 13 nhu cau cép
thiét. Dé str dung dung cu do c6 hiéu qua ndi dung trong chuong trang bi cho
ngudi st dung nhitng kién thirc co ban vé ciu tao, cong dung, cach st dung va
bao quan calip khi do kiém.

Muc tiéu:

- Trinh bay dugc cong dung, ciu tao, phuong phap st dung va bao quan
calip;

- Phéan biét duoc dd chinh xéc cua calip;
- St dung thanh thao calip dé do kiém;

- Kién tri, can than, chinh Xac trong qué trinh str dung, bao quan calip khi
do kiem.

Noi dung chinh:
" Tho1i gian (gi0) Hinh thuc
Mue/Tieu mye T.86 | LT |TH/BT| KT* | gidngday
1. Calip nat 0,5 0,5 0 LT

1.1. C4u tao va cong dung

1.2. Céch sur dung va bao quan

2. Calip ham 0,5 0,5 0 LT

2.1. Ciu tao va cong dung

2.2. Cach sur dung va bdo quan
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1. Calip nut
Muc tieu:

- Trinh bay dwoc céng dung, cdu tao, phwong phdp sit dung va bdo qudn
calipnut;

- Phérl biet du’,o’c, do chinh xac va su dung thanh thao calip nut dé do
dwong kinh 6 cua chi tiét.

- Kién tri, can théan, chinh Xac trong qud trinh sir dung va bdo qudn calip
khi do kiém.
1.1. Chu tao va cong dung

* Cdu tao

Calip gom cb than 1 va hai dau do: dau qua 2 va dau khong qua 3 (hinh vé&
10.1a). Bau qua c6 chiéu dai 16n hon dau khéng qua.

Pau qua ky hiéu 14 Q; Pau khong qua ky hiéu 1a KQ

Kich thudc danh nghia ctia dau qua dugc ché tao theo kich thuéce gidi han

nho nhét, kich thudc danh nghia ctia ddu khong qua dugc ché tao theo kich
thudc gidi han 16n nhat cua chi tiét can ki€ém tra.
Pé thuin tién cho viée sir dung, calip nat dung cho nhirng pham vi kich

thuoc ,khz%c nhau duoc ché tao theo nhiing két cu khac nhau. Hinh v& gidi thi€u
mot so ki€u calip nit theo TCVN2753 - 78- TCVN - 2780 - 78 ( Hinh 10.1):

Hinh 10.1
a) Ca lip nut hinh tru b) Ca lip dang thanh
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¢) Ca lip nat c¢6 chdt “khong qua duoc” dau tron
Vi du: Can kiém tra 16 ¢6 kich thudc ¢30H7

Tra bang dung sai va lap ghép ta co ®30% chon calip kiém tra c6 kich

thudc danh nghia dau qua 14 : dg = 30mm va kich thuc danh nghia dau khong
qua la: dko = 30,021 mm.

Qua vi dy trén ta thdy mdi calip chi dung dé kiém tra mot kich thudc nhat
dinh ciia moét loat chi ti€t, cac chi ti€t khac c¢6 cung kich thudc danh nghia ciing
khong dung dugc.

- Vi du: Calip dung dé kiém tra 16 $30H7 khong dung dé kiém tra 156 ¢30H6
hodc 16 $30H8 duorc.

* Cong dung

Calip ndt dung dé kiém tra kich thudc cua 15, ranh cac chi tiét gia cong khi
san xuat hang loat.

1.2. Céch st dung va bao quan

* Cach sw dung:

Khi kiém tra ta dua nhe nhang cac dau do cua calip vao 16 cta chi tiét. Néu
dau qua di qua dugc 16, dau khong qua khong di qua duoc 15 thi kich thudc dat
yéu cau.

Néu dau qua khéng di qua dugc 16 thi kich thudc thuc cua chi tiét con nho
hon kich thudc gidi han nho nhat cho phép.

Néu dau khong qua di qua duoc 16 thi kich thudc thuc cua chi tiét 16n hon
kich thudc gidi han 16n nhat cho phép.

Trong ca hai trudng hop trén, chi tiét déu khong dat yéu cau.
* Cdch bao quan.
- Trudc khi kiém tra can lau sach calip va chi tiét can kiém tra

- Khi dua chi tiét vao calip dé kiém tra can gitr tdm cua calip trung vdi tdm
16 ki€m tra.

- Khong dugc an manh calip vao 16 cua chi tiét

Tuyét d6i khong kiém tra khi chi tiét dang quay hodc chi tiét con nong

Khong duoc dung cac vat khac dong vao cac dau do cua calip

- Sau moi ca lam vié€c can lau chui calip can than bang gié sach va boi dau
vao cac mat do.

2. Calip ham

Muc tiéu:
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- Trinh bay dwoc céng dung, cdu tao, phwong phdp sit dung va bdo qudn
calip ham;

- Phén biét duwoc do chinh xdac va sw dung thanh thao calip ham dé do
dwong kinh truc;

- Kién tri, cdn thdn, chinh X&c trong qud trinh sir dung va béao quan calip
khi do kiem.

2.1. CAu tao va cong dung

* Cdu tao (Hinh 10.2)

Ciing giéng nhu calip nat, calip
ham ciling c6 than va hai ham do, trong
doé ¢6 mot ham do qua va mot ham
khong qua, dugc ky hi¢u 1a Q va KQ.

Khac vai calip nat, kich thude danh

nghia cia ham qua dugc ché tao theo

kich thudc gidi han 16n nhat, kich thudc

danh nghia ctia ham khong qua duoc ché Hinh 10.2
tao theo kich thudc gidi han nho nhat cua
kich thudc can kiém tra.
Vi du khi can kiém tra kich thude truc: 4572%2
Kich thudc danh nghia cia ham qua la:
Do = dmax = 45+ 0,012 = 45,012mm
kich thudc danh nghia cua ham khong qua :
Dko = dmax = 45+ (- 0,008) = 44,992mm

Calip ham duogc ché tao theo nhiéu kiéu dung cho nhitng pham vi do khac
nhau

* Cong dung
Calip ham dung dé kiém tra kich thudc cta chi tiét truc trong san xuat hang loat.
2.2. Cach str dung va bdo quan

Ciing nhu calip nit, khi str dung ta dwa nhe nhang calip qua chi tiét, néu
dau qua di qua, dau khong qua khong di qua dugc chi tiét thi kich thudc cua chi
tiet dat yéu cau.

Can cht ¥, khi kiém tra khong dung tay 4n manh calip vao chi tiét ma chi
dua nhe calip, do trong lugng ban than calip s€ di qua chi tiét.

St dung nhe nhang, tranh nhitng va cham lam sy xat, bién dang cic ham
do cua calip.
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Sau mdi ca 1am viéc, can lau chui calip béng dé sach va boi ddu md vao céac
ham do.
CAU HOI ON TAP
1. Trinh bay phuong phap str dung va cach bao quan cua cac loai calip?
2. Trinh bay coéng dung, ciu tao cua calip nit, calip ham. Can cr vao dau dé xac
dinh kich thudc danh nghia cacdau do cua calip.
3. Chon loai calip dé kiém tra céac kich thudc sau:

- Kich thudc truc ¢ 40 88;1 ,  $60 008

- Kich thuéc 16 ¢ 1002001 ¢70 9%

CHUONG 11
DUNG CU PO GOC
Ma chuwong: MH11 - 11

Dung cu do gbc gdm nhiéu loai khic nhau, c6 thé do goc bang nhitng dung
cu do goc chuyén dung nhu: goc mau, ke, calip con, thuéc do gbc van ning v.
V... clng co thé do goc bang nhitng dung cu do chiéu dai ( thudc cip, panme,
dong ho 50, can mau v.v.. .)- Ngoai nhiing dung cu do thi phuong phap do ciing
1a yéu t6 quyét dinh dén chat luong cua viéc do kiém. Pé do goc dugc thuan tién
dat d6 chinh xac, hi€u qua cao, n4i dung trong chuong g10’1 thiéu cac dung cu do
goc thong qua cac phuong phap do truc tiép va do gian tiép.

Muc tiéu:

Trinh bay duoc cong dung, cdu tao, phuwong phap st dung dung cu do
goc;

Phan biét dugc do chinh xac cua dung cu do gbc;

St dung thanh thao dung cu do goc dé do kiém;

Rén tinh cén than, chinh x4c trong qua trinh sir dung dung cu do goc va
trong do kiém.

Noi dung chinh:
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Tho1t gian (g10) Hinh thirc

Muc/Tiéu muc . i3
' ‘ T.S6| LT |TH/BT| KT* | glangday
1. Po goc bang phuong phép do truc tiép 05| 05 0 LT

1.1. Po goc bing goc mau, é ke, calip con

1.2. Po goc bing thudc do goc van ning

2. Po goc bang phuong phdpdo giantiép | 0,5 | 0,5 0 LT

2.1. Do goc con ngoai

2.2. Do gbc con trong

1. Po goc biang phwong phap do true tiép

Po tryc tiép 1a phuong phap do dung nhirng dung cu chuyén dung dat truc
tiép 1én goc cuia chi tiét kiém tra dé xac dinh két qua.

Muc tiéu:

- Trinh bay dwoc cong dung, cdau tao, phiong phdp sir dung cu do géc
bang phwong phdp do triee tiép:;

- Phdn biét dwoc do chinh xdc VA sit dung thanh thao dung cu do goc dé
do kiem;

- Rén tinh can thdn, chinh xdc trong qud trinh sit dung dung cu do géc va
trong do kiéem.
1.1. Po gbc bang mau, ¢ ke, ca lip con
1.1.1. Géc mau

Dung dé do va kiém tra goc, chia khic vach trén cac dung do goc, kiém tra
cac calip do goc.

Goéc mau la nhiing khoi thép duoc ché tao chinh x4c theo hai loai: loai hinh
tam giac va loai hinh tir giac (hinh 11.1).

N

+— 70
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Hinh 11.1. G6¢ mau

Loai hinh tam gidc c6 mot goc do, loai hinh tir gidc c6 4 goc do. Tri s6 do
cua cac goc cach nhau 1° cach nhau 10°, cach nhau 1, va c¢6 goc mau trong dé
mot goc bang 10°00'30".

Cung nhu can mau goc mau dugc ché tao thanh ting bo 94 miéng, 36
m1eng, 19 m1eng va 5 mleng

Khi dung cin miu, ¢ thé dung tirng miéng riéng hodc c6 thé ghép nhiéu
miéng lai v6i nhau bang nhitng dung cu kep. Pham vi do ctia gbc mu tir 10° dén
350° (cach nhau 309).

Phuong phap chon goc mau twong ty nhu phuong phap chon cin mau.

Khi do, dat goc mau sat vao canh cua g0c can kiém tra, sau d6 dua ngang
lén tAm mat nhin khe sang giira hai mat tiép xuc gilia goc mau va vat do; néu
khe sang déu thi goc nhin ctia vat do diing véi goc miu .

Go6c mau duoc ché tao theo hai cap ghmh xac. Goc mau cép chinh xac 1
cho phép dung sai ctia goc 1a £10°, gdc mau cap chinh xac 2 cho phép dung sai
cua goc 1a + 30,

P thang cac mat do cta goc mau cho phép sai 1éch 0,3(um) trén chiéu dai
cac canh.

1.1.2. Ke

Dung dé chu yéu kiém tra goc vuong, ke con duge dung nhiéu trong viéc
vach dau, kiém tra d0 sang ctia mit phang; kiém tra vi tri twong ddi cta cac chi
tiét khi lap rap; kiém tra d6 chinh xac ctia may.

Trong ché tao co khi thuong dung cac loai ke 90°, 120°, trong doé ke 90°
dugc dung nhiéu hon (hinh 11.2).

1 }

j m |

LT
H‘\J'Ij ! w “ ] d\ [“
i I v SRR R

Hinh 11.2. Cac loai ke 90°

Ke thuong ché tao bang thép cacbon dung cu Y8 hodc thép hop kim dung
cu X hoac XT.
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Khi dung ke dé kiém tra g6c vudng, ta 4p mot canh cia ke sat véi mot mat
clia gbc vudng cia vat, dua ca vat va ke 1én ngang tim mat, nhin khe sang giira
canh kia cua ke va mit phang déu thi goc cua vat biang goc cua ké. Néu khe sang
16n dan ra phia ngoai thi goc ctia vt nho hon goc ciia ke va nguoc lai.

1.1.3. Calip con
Calip con dung dé kiém tra truc c6n va 16 con (hinh 11.3).

Khi ki€m tra 10 con dung calip truc, khi kiém tra truc dung calip 10. Con
dung cu gom hai loai c6n mooc va con hé mét.

- C6n mobc gom bay sb: 0; 1; 2; 3; 4; 5; 6.
- Con hé mét gém cac cd: 4; 6; 80; 100; 120; 160 va 200.

m

Hinh 11.3: Biéu dién hinh dang c4u tao calip truc con va calip 16 con

- Khi dung calip truc kiém tra 15 con ta xoa bot mau 1én calip, lap calip
vao 10 cua chi tiét can ki€ém tra, xoay nhe calip trong chi ti€t sau do lay ra. Can
cir vao vét mau trén calip dé nhan xét vé gbéc cua chi tiét.

+ Néu vét mau déu trén sudt chiéu dai calip thi goc cta chi tiét bang goc
cua calip.

+ Néu vét mau & dau nho cua calip thi goc cua chi tiét 16n hon goc cua
calip va nguoc lai.

+ Trudng hop néu vét mau chi & doan giira hoic & hai dau thi duong sinh
cua 10 khong thang.

- Khi dung calip 15 kiém tra truc con thi xoa bot mau 1én chi tiét, duong
kinh cua chi tiét dugc xac dinh bang duong chuan hodc doan khac trén calip.
Néu duong kinh con dung thi mat dau cua chi ti€ét nam trong khodng m cua
calip.

1.2. Po goc bang thude do goe van ning

- Thudc do goc van ning dung dé do goc bang phuong phap do tuyét doi.
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Thudc ¢é nhiéu loai ¢6 cu tao khic nhau. Trong nganh co khi thuong dung loai
thudc do goc co du tiéu doc duge chinh xac tdi 5° va 3°.

- Khi str dung tuy theo do 16n va dic diém timg goc can do, c6 thé lap theo
nhi€u cach khac nhau dé do.

Khi Iip ca thude va ke thi do duge goc tir 0° + 50°;

Khi th4o ke ra thi do duoc goc tir 50° + 140°;

Khi lap ke, bo thudc thing ra s& do duoc goc tir 1400 + 230°;
Khi khong lap ke va thude thang s& do duoc goc tir 230° + 320°.

+ + + +

- Nguyén ly du tiéu cua thudc do goc van nang gidng nguyén ly du tiéu
cua thuoe cap vi thé cach doc tri sé do ciing gidng nhu cach doc tri s6 do trén
thudc cdp, doc sb6 d6 trén thudce chinh theo vach “0” cta du tiéu, sau d6 tim xem
vach nao cua du ti€u trung vé&i vach cia thude chinh, léy s6 vach cua du tiéu

\ r: , , , A rr oo A A, f o~ A yo o
trung voi vach cua thude chinh nhan voi ty s6 — cua thudce sé duge s6 phut cua
n

gbc do.
Loai thudc thuong gip c6 a=1° n =30 do do H: — = — =2 nhuvay

gia tri modi vach trén du tiéu cua thudc do goc van ning nay 1a 2’
2. Po géc bang phwong phap do gian tiép

Khi khong c¢6 nhiing dung cu do goc chuyén dung thich hop co thé do goc
bang nhirng loai dung cu do thong thuong bang cach do cac yéu t6 tao thanh goc
roi dung ham sb luong giac dé tinh tri sé cua goc can do.

Muc tiéu:

- Trinh bay duoc cong dung, cdu tao, phwong phdp sir dung cu do géc
bang phwong phdp do gidn tiép;

- Phadn biét duoc do chinh xdc va su dung thanh thao dung cu do goc ae
do kiem;

- Rén tinh can thdn, chinh xdc trong qud trinh st dung dung cu do géc va
trong do kiem.
2.1. Bo gbc con ngoai

Pé do goc con ciia chi tiét nhu hinh v& ta dung hai truc do ¢ cung duong

Kinh ché tao chinh x4c va hai khéi cin

mau ¢ do cao bang nhau ( hinh 11.5).

Trude hét dit hai truc do tiép xuc
v6i dau c6 duong kinh nhd, dung thude

cap hodc panme do kich thuéc m. Sau

d6 dung can mau ké cao hai try 1én mot
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khoang €, dit hai try do tiép xtc véi chi
tiét do kich thudc M.

Néu goi goc con cua chi tiét 1a 2a,
tr nhitng kich thudc da cho ta tinh dugce

-m

gdc con cua chi tiét tga= Mzg

2.2. Bo gbc con trong

Dung hai vién bi ¢6 duong kinh dj
va dy, 1an lugt dit cac vién bi vao 16 va
dung thudce do sau hoac panme do sau
do duogc d6 cao twong ung h; va h, (hinh
11.6).

Tir cac két qua do ta tinh dugc

_ 0.l
tg o= 0.0,
hay d2 - ds
2
tg o=
dz -d
hz-hl-%

Hinh 11.6. . Po gboc con trong

1

hZ'h 'l
2 4, dy

Tir cac két qua d6 ta co thé tinh duge goc « .

Phuong phap do goc gian tiép rat thuan loi, nhanh chong va dat d chinh

Xac cao.

CAU HOI ON TAP
1. Trinh bay cong dung va phuong phap st dung cac dung cu do gbc: géc

mau, ke, calip con, thudc do gdc van nang.

2. Trinh bay ndi dung co ban cua cac phuong phap do goc gian tiép.
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CHUONG 12
MAY PO
Ma chwong: MH11 - 12

Trong nganh co khi noi chung va trong ché tao may néi riéng nhu cau can
thiét st dung cac dung cu, thiét bi do c6 d6 chinh xéac cao, thao tac nhanh chong
nang cao chat lugng san phim va hiéu qua vé kinh té. May do 1a mot trong
nhiing loai dung cu do v&i dg chinh xac rat cao, dic biét may co thé do duge cac
chi tiét co bién dang phirc tap, cac bé mit khong gian v.v ... Trong chuong nay
s& gioi thiéu vé cau tao, nguyén 1y van hanh, cong dung va cach bao quan may
do toa do.

Muc tiéu:

- Trinh bay dugc cau tao, nguyén Iy van hanh, cong dung va céch bao
quan may do kich thudc, hinh dang;

- Biét str dung may do dé kiém tra do chinh xéc ciia chi tiét;

- Rén luyén tinh can than, chinh xac trong do kiém, nghiém thc trong hoc

tap
Noi dung chinh:
" Tho1 gian (g10) Hinh thurc
Mue/Tie mye T.86 | LT |TH/BT | KT* | gidngday
1. C4u tao va nguyén 1y van hanh 1.5 1.5 0 LT
may do
1.1 C4u tao may do
1.2 Nguyén ly van hanh may do
2. Cong dung va bdo quan may do 0.5 0.5 0 LT
2.1. Cong dung cia may do
2.2. Bdo quan may do
3. Kiém tra 1 1 | LT-BT

1. Céu tao va nguyén Iy van hanh ciia may do

Muc tiéu:
- Trinh bay dwoc cdu tao, NQUYen Iy van hanh ciia méy do toa do;
- Biét sir dung mdy do dé kiém tra dg chinh xdc cia chi tiét;
- Nghiém tic trong hoc tdp, can thdan, chinh xdc trong do kiém.

1.1. Chu tao may do
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Hinh 11.1. Cu tao may do toa do
1.2. Nguyén ly va cach van hanh may do

May do toa do 1a tén goi chung cho loai thiét bi do van nang co thé thuc
hién viéc do cac thong sé hinh hoc theo phuong phéap toa d6. Thong sb can do
dugc tinh tir c4c toa do diém do. Tuy theo thong sb can do va cach léy toa do
diém do ma viéc tinh toan c6 muc do phirc tap khac nhau. Boi vy, dé dé dang
cho viéc tinh toan két qua do may do toa do thudng kém theo may tinh ¢ phan
mén thiét ké trude cho timg loai thong sd can do. Ngoai ra tuy theo mirc 6 hién
dai ctia may no c6 thé duge dan dong dau do bang tay hay tu dong. Vi cac loai
may c6 dan dong tu dong c6 thé lap chuong trinh dung diéu chinh diém do lap
lai cho céc chi tiét cung loai.
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May do toa d6 thudng 1a may do c6 3 phuong chuyén vi do X,Y,Z . Ban do
14 duoc lép trén dé 15. Trén ban do cd lép thudce kinh va dau doc 16 dé doc toa
d6 theo phuong Y, din dong dau doc theo phuong Y 1a moto 8. Xe sd 7 truot
theo truc Y mang dau doc 16 dé doc toa do theo phuong Y. Trén cau X lap xe 7
co gén kich thudc va dau doc toa do theo phuong X. Pau doc 19 ga‘in trén xe 5
dugc din dong nhd méto 6. Xe 5 mang 2 dng rdng dung dan truot dau do theo
phuong Z. Pau do dugc gin trén gia dau do 17 lip trén thin trugt theo phuong
Z. Xhi dau do duoc diéu chinh dén mot diém nao d6 thi 3 dau doc s& cho ta biét
3toado X, Y, Z tuong ing v&i do chinh xac té1 0,1um.

May do chuyén vi rat ém nhe nho dung dan truot trén dém khi nén. Dé két
qua do tin cay, ap suat khi nén can dugc bao ddm nhu di€u kién k¥ thuat cua
may da ghi nham ddm bao dém khi du 4p suat va lam viéc 6n dinh.

Loai may 3 toa do dan truot béng tay, van hanh don gian, nhe nhang do
dung dan truogt bi, dd chinh x4c thap hon.

Tty theo mirc do sir dung may do toa do c6 thé bo sung cac chuyén vi quay
quanh truc nao do.

May do 3 toa d§ c6 pham vi do 16n, né c¢6 kha nang do céc thong sb phéi
hop trén mot chi tiét. Vi du: hinh 11.2, sau mot sd diém do, thuong léy 3 diém,
trén mat A may ghi nhan tai vi tri mat A, sau mot s6 diém do trén mit tru B,
thuong 14y 6 diém trén 2 tiét dién, mdy tinh c6 thé cho ta két qua do d6 khong
vuong

goc cua A voi tam B, do tru cua B...

1 2
| | a7}
T L
| |
]
. ]

AE[8)

A

B[E) -

Hinh 11.2. Mé;y do 3 toa do do cac yhéng sb
phoi hop trén mot chi tiét
2. Cong dung va ciach bio quian may do
Muc tiéu:
- Trinh bay dwoc cong dung va cach bdao qudan mdy do toa do,
- Nghiém tic trong hoc tdp, can thin trong cich bdo quan mdy do.

2.1. Cong dung cia may do
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May do toa d6 c6 thé cho phép do céc chi tiét c6 bién dang phirc tap cac bé
mat khong gian. Vi du: bé mdt khudén mau, cach xody chan vit, mui xe 6t0...

2.2. Céach bao quan may do

May do 1a loai dung cu do c¢6 do chinh x&c cao nén trong qua trinh st dung
can thao tac nhe nhang, tranh va cham.

- Khong dung méy do khi vat dang quay, khong do trén cac bé mit tho
ban;
- Khéng dé bui ban bam vao may do nhat 1a phoi gang, bot da mai, dung
dich tudi ngudi;

Khong duoc léy may do ra khoi vat do ro6i méi doc trj s6 do;

- Khong dé sdy sudc nhat 12 bd phan chuyén dong va cac mait dau do;

- Sau khi str dung xong phai ngat dién & trén cac mo to, dung dung cu
chuyén dung dé vé sinh cac bo phan chuyén dong va cac mat dau do, boéi dau mo
chong 6 xi hod;

- May do xong phai dat dung vi tri trong hop, phai c6 nap day;

- Khong dit may do chong 1én cac vat khac hodc nguoc lai

Khong d€ may do & vi tri am;

Khong ¢ nhiém vu stra chita tuyét d6i khong thao cac bd phan trén may
do.

CAU HOI ON TAP
1. Trinh bay c4u tao va nguyén 1y vin hanh may do toa d6?

2. Néu cong dung va cach bao quan may do toa do?
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PHU LUC 1: DUNG SAI LAP GHEP BE MAT TRON

Bang 1: SAI LECH GIOI HAN KICH THUGC LO BOI VOI KiCH
THUOC DEN 500mm TCVN 2245 - 99

Kich thudc Kich thudc
danh AY B ch danh A B C
nghia, mm nghia, mm
bén bén
Trén | Va 11 12 11 12 11 12 | Trén| Vva 11 12 11 12 11 12
bgo b@o
gom gom
+330 | +370 | +200 | +240 | +100 | +120 +770 | +920 | +530 | +680 | +370 | +460
- 3 +60 140 | 160
+270 | +270 | +140 | +140 +60 +520 | +520 | +280 | +280 | +210 | +210
3 6 +345 | 4390 | +215 | +260 | +118 | +145 160 | 180 +830 | +980 | +560 | +710 | +390 | +480
+270 | +270 | +140 | +140 | +70 +70 +580 | +580 | +310 | +310 | +230 | +230
5 10 +370 | +430 | +240 | +300 | +138 | +170 180 | 200 +950 |+1120 | +630 | +800 | +425 | +530
+280 | +280 | +150 | +150 | +80 +80 +660 | +660 | +340 | +340 | +240 | +240
+400 | +470 | +260 | +330 | +165 | +206 +1030 | +1200 | +670 | +840 | +445 | +550
10 18 200 | 225
+290 | +290 | +150 | +150 | +95 +96 +740 | +740 | +380 | +380 | +260 | +260
+430 | 4510 | 4290 | +370 | +194 | +240 +1110 | +1280 | +710 | +880 | +465 | +570
18 30 225 | 250
+300 | +300 | +160 | +160 | +110 | +110 +820 | +820 | +420 | +420 | +280 | +280
+470 | 4560 | +330 | +420 | +220 | +280 +1240 | +1440 | +800 | +1000| +510 | +620
30 40 250 | 280
+310 | +310 | +170 | +170 | +120 | +120 +920 | +920 | +480 | +480 | +300 | +300
+480 | 4570 | +340 | +430 | +230 | +290 +1370 | +1570 | +880 | +1060| +540 | +660
40 50 280 | 315
+320 | +320 | +180 | +180 | +130 | +130 +1050 | +1050 | +540 | +540 | +330 | +330
+530 | +640 | +380 | +490 | +260 | +330 +1560 | +1770 | +980 | +1170| +590 | +720
50 65 315 | 355
+340 | +340 | +190 | +190 | +140 | +140 +1200 | +120 +600 | +600 | +360 | +360
+550 | 4660 | +390 | +500 | +270 | +340 +1710 | +1920 |+1040|+1250| +630 | +760
65 80 355 | 400
+360 | +360 | +200 | +200 | +150 | +150 +1350 | +1350 | +680 | +680 | +400 | +400
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80 100 +600 | +730 | +440 | +570 | +310 | +390 400 | 450 +1900 |+2130 |+1160|+1390| +690 | +840
+380 | +380 | +220 | +220 | +170 | +170 +1500 | +1500 | +760 | +760 | +440 | +440
+630 | +760 | +460 | +590 | +320 | +400 +2050 | +2280 |+1240|+1470| +730 | +880

100 | 120 400 | 500
+410 | +410 | +240 | +240 | +180 | +180 +1650| +1650 | +840 | +840 | +480 | +480
+710 | +860 | +510 | +660 | +360 | +450 | Chu thich: Céc sai l¢ch A,B khong dugce dung cho

120 | 140 | 4460 | T80 | 1260 | +260 | +200 | +200 | bat ky dung sai tiéu chuan nao doi véi kich thudce

nho hon bang 1mm.
Kich thudc
danh nghia D E F G
mm
A Pén va
Trén . 8 9 10 11 7 8 9 7 8 9 10 5 6 7
bao gom
3 +34| +45 +60 +80 |+24 | +28 | +39 | +16 | +20 | +31 | +46 +6 +8 +12
+20| +20 +20 +20 |+14 | +14 | +14 | +6 +6 +6 +6 +2 +2 +2
3 6 +48 | +60 +78 +105 |+32 | +38 | +50 | +22 | +28 | +40 | +58 +9 +12 | +16
+30| +30 +30 +30 |+20 | +20 | +20 | +10 | +10 | +10 | +110 | +4 +4 +4
6 10 +62| +76 +98 +130 |+40 | +47 | +61 | +28 | +35 | +49 | +71 | +11 | +14 | +20
+40| +40 +40 +40 |+25 | +25 | +25 | +13 | +13 | +13 | +13 +5 +5 +5
10 18 +77| +93 +120 | +160 |+50 | +59 | +75 | +34 | +43 | +59 | +86 | +14 | +17 | +24
+50 | +50 +50 +50 |+32 | +32 | +32 | +16 | +16 | +16 | +16 +6 +6 +6
18 20 +98 | +117 | +149 | +195 |+61 | +73 | +92 | +41 | +53 | +72 | +104 | +16 | +20 | +28
+65| +65 +65 +65 |+40 | +40 | +40 | +20 | +20 | +20 | +20 +7 +7 +7
20 - +119| +142 | +180 | +240 |+75 | +89 | +112| +50 | +64 | +87 | +125 | +20 | +25 | +34
+80| +80 +80 +80 |+50 | +50 +50 +25 | +25 | +25 | +25 +9 +9 +9
- 80 +146| +174 | +220 | +290 |+90 |+106| +134| +60 | +76 |+104 +23 | +29 | +40
+100| +100 | +100 | +100 |+60 | +60 | +60 | +30 | +30 | +30 +10 | +10 | +10
80 120 +174| +207 | +260 | +340 [+107 |+126| +159| +71 | +90 |+123 +27 | +34 | +47
+120| +120 | +120 | +120 |+72 | +72 | +72 | +36 | +36 | +36 +12 | +12 | +12
190 180 +208| +245 | +305 | +395 (+125 |+148| +185| +83 | +106|+143 +32 | +39 | +54
+145| +145 | +145 | +145 |+85 | +85 | +85 | +43 | +43 | +43 +14 | +14 | +14
+242| +285 | +355 | +460 [+146 |+172| +215| +96 |+122|+165 +35 | +44 | +61
180 250 +170
+170| +170 | +170 +100 | +100| +100| +50 | +50 | +50 +15 | +15 | +15
+271| +320 | +400 | +510 [+162 |+191| +240|+108|+173|+186 +40 | +49 | +69
250 315 +110
+190| +190 | +190 | +190 [+110 |+110 +56 | +56 | +56 +17 | +17 | +17
- 400 +299| +350 | +440 | +570 (+182 |+214| +265|+119|+151|+202 +43 | +54 | +75
+210| +210 | +210 | +210 ["*?° |+125] "% 462 | 462 | +62 *18 | 418 ) g
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wo | s0o | T3]+ 142128 iggg iigg +232 [ +290 | +131 | +165 | +223 :gg :gg +83
+230]_+230 +135|+135| +68 | +68 | +68 +20
Kich thudc
danh H
nghia, mm
Pén 1 2 3 4 5 6 7 8 9 10 | 11 | 12 13 |14 | 159 | 16" | 17"
Tren | Sai léch
:gr?] Hm Mm
" +0,8 [+1,2| +2 | +3 | +4 | +6 | +10 | +14 | +25 | +40 | +60 | +0,1 | +0,14(+0,25| +0,4 | +0,6 | +1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+1 [+15|+25| +4 | +5 | +8 | +12 | +18 | +30 | +48 | +75 |+0,12| +0,18| +0,3 |+0,48|+0,75| +1,2
’ ° 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 10 +1 [+15|+25| +4 | +6 | +9 | +15| +22 | +36 | +58 | +90 |+0,15| +0,22+0,36 |+0,58| +0,9| +1,5
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+12| +2 | +3 | +5 | +8 | +11 | +18 | +27 | +43 | +70 [+110 |+0,18| +0,27(+0,43| +0,7 | +1,1| +1,8
10 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+15(+25| +4 | +6 | +9 | +13 | +21 | +33 | +52 | +84 |+130(+0,21| +0,33|+0,52|+0,84| +1,3 | +2,1
18 % 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+1,5(+25| +4 | +7 |+11 | +16 | +25 | +39 | +62 |+100|+160 (+0,25| +0,39|+0,62| +1 | +1,6|+2,5
% >0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+2 | +3 | +5 | +8 |+13 | +19 | +30 | +46 | +74 |+120|+190| +0,3 | +0,46(+0,74| +1,2 | +1,9| +1,4
>0 %0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+2,5| +4 | +6 | +10 | +15 | +22 | +35 | +54 | +87 |+140|+220(+0,35| +0,54|+0,87| +1,4 | +2,2| +3,5
%0 120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
120 180 +35| +5 | +8 | +12 | +18 | +25 | +40 | +63 |+100|+160|+250|+0,4 | +0,63| +1 |+1,6|+2,5| +4
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
180 250 +4,5| +7 | +10 | +14 | +20 | +29 | +46 | +72 |+115|+185|+290(+0,46| +0,72|+1,15|+1,85| +2,9 | +4,6
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
250 | 315 +6 | +8 | +12 | +16 | +23 | +32 | +52 | +81 |+130|+210|+320(+0,52| +0,81| +1,3 | +2,1 | +3,2| +5,2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
315 | 400 +7 | +9 | +13 | +18 | +25 | +36 | +57 | +89 |+140|+230|+360|+0,57| +0,89| +1,4 | +2,3 | +3,6 | +5,7
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
200 | 500 +8 | +10 | +15 | +20 | +27 | +40 | +63 | +97 |+156|+250|+400(+0,63| +0,97|+1,55|+2,5| +4 | +6,3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Kich thude
danh nghia, Js K M
mm
bén
Trén va
5 6 7 8 9 10 | 5 6 7 6 7 8 6 7 8 9
bgo
gdém
0 0 0 2|22 4| -4\ -4 -4
- 3 +2 | 3 | x5 |7 [#125+20
4| -6 |-10| -8 |-12|-16| -10| -14 | -18 | -29
0O |+2 | +3 | 1 O |+2]| 5| -4 | -2 0
3 6 |x25| +4 |+6|+9 |+15 |+24
5| -6|-9]| -9 -12|-16| -13|-16 | -20 | -30
+1 | +2 | +5 | -3 O [+1]| -7 ]| -4 | -3 0
6 10 | +3 [£45(£75(+11 18 |29
51| -71-10|-12|-15|-21| -16 | -19 | -25 | -36
+2 | +2 | +6 -4 0O [+2] 9] 5| -3 0
10 18 | +4 [£55| +9 #13,5(+21,5 +35
6| -9 (-12|-15|-18 |-25| -20 | -23 | -30 | -43
+1 | +2 | +6 | 4 0O [+4|-11] -7 | -3 0
18 30 |+4,5|+6,5%10,5+16,5 £26 |+42
8 |-11|-15|-17|-21|-29| -24 | -28 | -36 | -52
+2 | +3 | +7 | 4 0O |+5]|-12]| -8 | -3 0
30 50 |x5,5| +8 ®12,5+19,5 +31 |£50
9 |-13|-18|-20|-25|-34| -28 | -33 | -42 | -62
+3 | +4 | +9 | 5 O |[+5]|-14 ]| 9 | 4 0
50 80 |+6,5|x95|+15|+23|+37 |60
-10|-15|-21|-24|-30|-41|-33|-39|-50|-74
+2 | +4 | +10| -6 0O |+6 | -16 | -10 | -4 0
80 | 120 |£7,5|+11 17,5+ 27 |+43,5 70
-13|-18 | -25|-28 | -35|-48| -38 | -45 | -58 | -87
+3 | +4 | +12| -8 0O | +8|-20|-12 | -4 0
120 | 180 | 9 K 12,5/+20|+31,5 +50 | +80
151 -211-28|-33|-40|-55| -45| -52 | -67 |-100
+2 | +5 | +13| -8 0 |49 | -22|-14| -5 0
180 | 250 |+10|+14,5|+ 23| £36 [£57,5¢92,5
-18 | -24 | -33 | -37|-46 | -63 | -51 | -60 | -77 |-115
+3 | 45 | +16| -9 0 |49 | -25|-14 | -5 0
250 | 315 [+11,5|+16 | 26 |+40,5 +65 |+105
20| -27 | -36 | 41 | -52 | -72 | -57 | -66 | -86 |-130
+3 | +7 | +17 | -10 0| +11| -26 | -16 | -5 0
315 | 400 [+12,5|+ 18 +28,5(+44,5 +70 |£115
-221-29 | -40 | -46 | -57 | -18 | -62 | -73 | -94 |-140
+2 | +8 | +18|-10| O |+11| -27 | -17 | -6 0
400 | 500 [+£13,5|+ 20 #31,5(+48,5+77,5/+125
-251-32|-45|-50|-63|-86 | -67 | -80 [-103|-155
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Kich thudc danh P R S T U
nghia, mm
Trén bén
va bao 6 7 9 7 7 7 8
gdm
3 -6 -6 -6 -10 -14 -18
-12 -16 -31 -20 -24 -32
3 5 -9 -8 -12 -11 -15 -23
-17 -20 -42 -23 -27 -41
-12 -9 -15 -13 -17 -28
6 10
-21 -24 -51 -28 -32 -50
-15 -11 -18 -16 -21 -33
10 18
-26 -29 -61 -34 -39 -60
-18 -14 -22 -20 -27 -41
18 24
-31 -35 -74 -41 -48 -74
-18 -14 -22 -20 -27 -33 -48
24 30
-31 -35 -74 -41 -48 -54 -81
-39 -60
30 40 -26
-21 -17 88 -25 -34 -64 -99
-37 -42 -50 -59 -45 -70
40 50
-70 -109
-30 -42 -55 -87
50 65
-26 +21 -32 -60 -72 -85 -133
-45 -51 -106 -32 -48 -64 -102
65 80
-62 -78 -94 -148
-38 -58 -78 -124
80 100
-30 -24 -37 -73 -93 -113 -178
-52 -59 -124 -41 -66 -91 -144
100 120
-76 -101 -126 -198
-48 =77 -107 -170
120 140
-88 -117 -147 -233
-36 -28 -43 -50 -85 -119 -190
140 160
-61 -68 -143 -90 -125 -159 -253
-53 -93 -131 -210
160 180
-93 -133 -171 -273
180 200 -41 -33 -60 -105 -149 -236
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-70 -79 -106 -151 -195 -308
-50 -63 -113 -163 -258
200 225
-165 -109 -159 -209 -330
-67 -123 -179 -284
225 250
-113 -169 -225 -356
74 -138 -198 -315
250 280
-47 -36 -56 -126 -190 -250 -396
-79 -88 -186 -78 -150 -220 -350
280 315
-130 -202 -272 -431
-87 -169 -247 -390
315 355
-51 -41 62 -144 -226 -304 -479
-87 -98 -93 -187 -273 -435
355 400 -202
-150 -244 -330 -524
-103 -209 -307 -490
400 450
-55 -45 . -166 -272 -370 -587
-95 -108 -109 -299 -337 -540
400 500 -223
-172 -292 -400 -637
Bang 2: SAI LECH GIOI HAN KiCH THUGC TRUC POI VOI KiCH
THUOC DEN 500mm TCVN 2245-99
Kich thudd Kich thudq
danh nghia a? bt ch danh nghia a b c
mm mm
bén bén
Tren| V& | 11 | 12 | 11 | 12 | 11 | 12 |Trén| V@ | 11 | 12 | 11 | 12 | 11 | 12
bao bao
gom gom
5 -270 |-270 | -140 | -140 | -60 | -60 140 | 160 -520 | -520 | -280 | -280 | -210 | -210
-330 |-370 | -200 | -240 | -100 | -120 -770 | -920 | -530 | -680 | -370 | -460
-270 |-270 | -140 | -140 | -70 | -70 -580 | -580 | -310 | -310 | -230 | -230
3|6 160 | 180
-345 | -390 | -215 | -260 | -118 | -145 -830 | -980 | -560 | -710 | -390 | -480
-280 |-280 | -150 | -150 | -80 | -80 -660 | -660 | -340 | -340 | -240 | -240
6 | 10 180 | 200
-370 | -430 | -240 | -300 | -138 | -170 -950 |-1120 | -630 | -800 | -425 | -530
-290 1290 | -150 | -150 | -95 | -95 -740 | -740 | -380 | -380 | -260 | -260
10 | 18 200 | 225
-400 1470 | -260 | -330 | -465 | -205 -1030 |-1200 | -670 | -840 | -445 | -550
-300 |-300 | -160 | -160 | -110 | -110 -820 | -820 | -420 | -420 | -280 | -280
18 | 30 225 | 250
-430 |-510 | -290 | -370 | -194 | -240 -1110 |-1280 | -710 | -880 | -465 | -570




-310 |-310 | -170 | -170 | -120 |-120 -920 | -920 | -480 | -480 | -300 | -300
30 | 40 250 | 280
-470 |-560 | -330 | -420 | -220 | -280 -1240 |-1440 | -800 |-1000] -510 | -620
-320 |-320 | -180 | -180 | -130 | -130 -1050 |-1050 | -540 | -540 | -330 | -330
40 | 50 280 | 315
-480 | -570 | -340 | -430 | -230 | -290 -1370 |-1570 | -860 [-1060| -540 | -650
-340 340 | -190 | -190 | -140 |-140 -1200 |-1200 | -600 | -600 | -360 | -360
50 | 65 315 | 355
-530 640 | -380 | -490 | -260 | -330 -1560 |-1770 | -960 |-1170]| -590 | -720
-360 |-360 | -200 | -200 | -150 | -150 -1350 |-1350 | -680 | -680 | -400 | -400
65 | 80 355 | 400
-550 | -660 | -390 | -500 | -270 | -340 -1710 |-1920 [-1040-1250] -630 | -760
-380 |-380 | -220 | -220 | -170 | -170 -1500 |--1500 | -760 | -760 | -440 | -440
80 | 100 400 | 450
-600 |-730 | -440 | -570 | -310 | -390 -1490 |-2130 |-1160-1390] -690 | -840
-410 | -410 | -240 | -240 | -180 | -180 -1650 |-1650 | -840 | -840 | -480 | -480
100 | 120 400 | 500
-630 | -760 | -460 | -590 | -320 | -400 -2050 |-2280 [-1240|-1470]| -730 | -880
-460 | -450 | -260 | -260 | -200 | -200 |Chq thich: Céc sai léch a, b khong dung cho bat ky
120 | 140 A LY SR, .
-710 | -850 | -510 | -660 | -360 | -450 |dung sai ti€u chuin nao doi véi kich thude < 1mm.
Kich
thude danh
nghia, d € f 9
mm
Pén
Trénlyapaod 7 | 8| 920|227 | 8|9 |6 |7 |89 |4|5|6]|7
gdm
3 -20-20 |-20|-20|-20|-14 |-14 |-14| 6 | 6 | 6| 6| -2 -2 ]|-2]|-2
-30|-34|-45|-60|-80|-24 |-28|-39|-12|-16|-20|-31| -5 | -6 | -8 |-12
3 6 -30 -30 | -30|-30|-30|-20 |-20 | -20 | -10 | -10 | -10|-10| -4 | 4 | 4 | 4
-42 | -48 | -60 | -78 |-105|-32 | -38 | -50 | -18 | -22 | -28 | 40| -8 | 9 |-12 | -16
6 10 -40 | -40 | -40 | 40| 40 | -25 |-25|-25|-13 | -13|-13|-13| 5| -5 | -5 | -5
-55|-62 | -76 | -98|-130|-40 | 47 | 61 | -22 | -28 | -35| 49| -9 |-11 | -14 | -20
10 18 -50 | -50 | -50 | -50 | -50 | -32 | -82 | -32 |-16 | -16 | -16 | -16 | 6 | 6 | -6 | -6
-68 | -77 | -93 |-120|-160| -50 | -59 | -75 | -27 | -34 | 43| 59 | -11 |-14 | -17 | -24
18 30 -65 | -65 | -65|-65|-65|-40 | -40 | -40 | -20 | -20 | -20 | =20 | -7 | -7 | -7 | -7
-86 | -98 |-117|-149|-195|-61 | -73 | 92 | -33 | 41 | -53 | -72 | -13 | -16 | -20 | -28
30 50 -80 | -80 | -80|-80|-80|-50|-50|-50|-25|-25|-25|-25| 9 | 9 | -9 | -9
-105]-119 |-142|-180|-240| -75 | -89 |-112| -41 | -50 | -64 | -87 | -16 | -20 | -25 | -34
50 80 |-100]-100|-100|-100|-100| -60 | -60 | -60 | -30 | -30 | -30 | -30 | -10 | -10 | -10 | -10




-130|-146 |-174|-220|-290| -90 |-106|-134| -49 | -60 | -76 |-104| -18 | -23 | -29 | -40
-120|-120|-120|-120|-120| -72 | -72 | -72 | -36 | -36 | -36 | -36 | -12 | -12 | -12 | -12
%0 120 -155|-174 |-207|-260|-340|-107 |-126|-159 | -58 | -71 | -90 | -123| -22 | -27 | -34 | -47
-145|-145|-145|-145|-145| -85 | -85 | -85 | -43 | -43 | -43 | -43 | -14 | -14 | -14 | -14
120 | 180 -185|-208 |-245|-305|-395|-125|-148|-185| -68 | -83 |-106|-143| -26 | -32 | -39 | -54
-170|-170|-170|-170|-170|-100|-100|-100| -50 | -50 | -50 | -50 | -15 | -15 | -15 | -15
180 | 250 -216|-242 |-285|-355|-460|-146 |-172|-215| -79 | -96 |-122|-165| -29 | -35 | -44 | -61
-190|-190|-190|-190|-190|-110|-110|-110| -56 | -56 | -56 | -56 | -17 | -17 | -17 | -17
230 | 315 -242|-271|-320|-400|-510|-162|-191|-240| -88 |-108|-137|-186| -33 | -40 | -49 | -69
-210(-210|-210|-210|-210|-125|-125|-125| -62 | -62 | -62 | -62 | -18 | -18 | -18 | -18
315 | 400 -267|-299 |-350|-440|-570|-185|-214|-265| -98 |-119|-151|-202| -36 | -43 | -54 | -75
-230(-230|-230|-230|-230|-135|-135|-135| -68 | -68 | -68 | -68 | -20 | -20 | -20 | -20
400 | 500 -293|-327 |-385|-480|-630|-232|-290|-198 |-108 | -131|-165|-223| -40 | -47 | -60 | -83
Kich
thude
danh
nghia, h
mm
A pén |12 [3[4|5]|6|7]8]9]10]| 11 12 | 13 |14 | 15" 16" | 17"
Tren va bao Sai léch
gom Hm mm
2 o|o0ofojo0ojojojofjo0ojoy| o0 0 0 0 0 0 0
-0,8}-1,2| -2 |-3|-4 | -6 |-10|-14|-25| -40 -60 -0,1 |-0,14|-0,25| -0,4 -0,6
o|o0f(o0oj|0jo0o|jO0OjO|0O]|0O| O 0 0 0 0 0 0 0
3 ° -1 |-1,5-2,5/-4|-5|-8 [-12]-18|-30| -48 -75 -0,12 |-0,18|-,0,3 |-0,48| -0,75 -1,2
o|o0f(o0oj|0jo0o|jO0OjO|0O]|0O]| O 0 0 0 0 0 0 0
° 10 -1 |-1,5-2,5/-4 | -6 | -9 [-15]-22|-36| -58 -90 -0,25 (-0,22-0,36 |-0,58| -0,9 -1,5
o|o0f(o0oj|0jO0o|jO0OjO|0O]|O}| O 0 0 0 0 0 0 0
10 18 -1,2/-2 -3 |-5|-8|-11(-18|-27|-43| -70 | -110 | -0,18 |-0,27|-0.43]| -0,7 -1,1 -1,8
o|o0f(o0o|0jO0O|OjO|O]|O]| O 0 0 0 0 0 0 0
18 30 -1,5(-2,5|-4 |-6 | -9 |-13|-21|-33|-52| -84 | -130 | -0,21 |-0,33|-0,52|-0,84| -1,3 -2,1
o|o0f(o0o|0jO0O|OjO|O]|O]| O 0 0 0 0 0 0 0
30 >0 -1,5}-2,5| -4 |-7 |-11|-16|-25|-39|-62|-100 | -160 | -0,25 |-0,39|-0,62| -1 -1,6 -2,5
o|0f(o0|0jO|OjO|O]|O]| O 0 0 0 0 0 0 0
>0 80 -2 |-3|-5[-8(-13|-19(-30|-46|-74|-120 | -190 -0,3 [-0,46|-0,74| -1,2 -1,9 -3
8012000000000000 o | 0] 0|0 | O 0
-2,5| -4 | -6 |-10|-15|-22|-35|-54|-87|-140 | -220 | -0,35 |-0,54|-0,87| -1,4 -2,2 -3,5
12018000000000(_)00 o | 0] 0|0 | O 0
-35|-5 | -8 |-12|-18|-25|-40|-63|, 11| -160 | -250 | -04 [-0,63| -1 |-1,6 | -25 -4




0|00 |0j0O]|0O]O0O]|O 0 0 0 0 0 0 0 0
180 | 250 -
-4,5| -7 |-101|-14|-20|-29|-46|-72 115 -185| -290 | -0,46 |-0,72|-1,15|-1,85| -2,9 -4,6
0|00 |0j0O]|0O]O]|O 0 0 0 0 0 0 0 0
250 | 315 -
-6 | -8 |-12|-16|-23|-32|-52|-81 130 -210 | -320 | -0,52 |-0.81|-1,3 |-2,1 -3,2 -5,2
0|00 |0j0O]|J0O]O0O]|O 0 0 0 0 0 0 0 0
315 | 400 -
-7 -9 |-13|-18|-25|-36 |-57 |-89 140 -230 | -360 | -0.57 [-0.89|-1,4 |-2,3 -3,6 -5,7
0|00 |0j0O]|0O]O0O]|O 0 0 0 0 0 0 0 0
400 | 500 -
-8 |-10|-15|-20|-27|-40|-63|-97 | .| -250 | -400 | -0,63 |-0.97|-1,55|-25 | -4 -6,3
Kich
thude
danh _
nghia, Js k m n
mm
DPén
Trén
va |45 6|7 |4|5 |6 |7 ]|4|5]|6/|7 4|51]°6 7
bao
gbém
+3 | +4 | 43 | +4 | +6 | +10 | +5 | +6| +8 | +12 | +10 | +14
- 3 |15/ +x2|+3 |5
+0 | +O | 40 | +0 | +0 | 40 | 42 |+2| +2 | 42 | +4 | +4
+5 | +6 | 45 | +6 | +9 | +13 | +8 | +9| +12 | +16 | +16 | +20
3 6 |[x2+25/+4 |6
+1 | +1 | +1 | +1 | +1 | +1 | +4 | +4 +4 | +4 | +8 | +8
+5 | +7 | +5 | +7 | +10 | +16 | +10 |(+13 +15 | +21 | +19 | +25
6 10 |£2|+£3 |x4575
+1 | +1 | 41 | +1 | +1 | +1 | +6 | +6] +6 | +6 | +10 | +10
+6 | +9 | +6 | +9 | +12 | +19 | +12 |(+1§ +18 | +25 | +23 | +30
10 | 18 2,5/ 4 |£5,5 £9
+1 | +1 | +1 | 41 | +1 | 41 | +7 | +7] +7 | +7 | +12 | +12
+8 | +11 | +8 | +11 | +15 | +23 | +14 |+1] +21 | +29 | +28 | +36
18 | 30 |£3[x4,5/£6,5
105 +2 | +2 | +2 | +2 | +2 | +2 | +8 | +8 +8 | +8 | +15| +15
+9 | +13 | +9 | +13 | +18 | +27 | +16 |[+2( +25 | +34 | +33 | +42
30 | 50 H3,5+55 £8
£1250 42 | 42 | 42 | 42 | 42 | +2 | 49 | +9| 49 | 49 | +17 | +17
+10 | +15 | +10 | +15 | +21 | +32 | +19 |+24 +30 | +41 | +39 | +50
50 | 80 |£4|£6,5+9,5/£15
+2 | 42 | 42 | 42 | 42 | 42 | +11 |+1] +11 | +11 | +20 | +20
+ | +13 | +18 | +13 | +18 | +25 | +38 | +23 |+2§ +35 | +48 | +45 | +58
80 | 120 |£6 £ 7,5 £11|,>
175 +3 | +3 | +3 | +3 | +3 | +3 | +13 |+13 +13 | +13 | +23 | +23
120 | 180 |£6| +9 §12,5 +20| +15 | 421 | +15 | +21 | +28 | +43 | +27 |+33 +40 | +55 | +52 | +67
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+3 | +3 | +3 | +3 +3 | +3 | +15 (+1§ +15 | +15 | +27 | +27
+18 | +24 | +18 | +24 | +33 | +50 | +31 |+37 +46 | +63 | +60 | +77
180 | 250 |+ 7 |+10 14,5 +23
+4 +4 +4 +4 +4 +4 | +17 |+17 +17 | +17 | +31 | +31
+20 | +27 | +20 | +27 | +36 | 456 | +36 |+43 452 | +72 | +66 | +86
250 | 315 |+ 8 {+11,5 +16 | +26
+4 | +4 | +4 | +4 | +4 | +4 | 420 |+2Q 420 | +20 | +34 | +34
+22 | +29 | +22 | +29 | +40 | +61 | +39 |+46¢ +57 | +78 | +73 | +94
315 | 400 |+9 12,5 +18
28,5 +4 | +4 | +4 | +4 | +4 | +4 | +21 [+2] +21 | +21 | +37 | +37
+25 | +23 | +25 | +23 | +45 | +68 | +43 |+5( +63 | +86 | +80 | +103
400 | 500 |+10p13,5 +20
t31,5 +5 | +5 | +5 | +5 | +5 | +5 | +23 [+23 +23 | +23 | +40 | +40
Kich thuée
danh nghia, p r S
mm
Trén An VA
Ben va 5 6 7 5 6 7 5 5 7
bao gom
3 +10 +12 +16 +14 +16 +20 +18 +20 +24
+6 +6 +6 +10 +10 +10 +14 +14 +14
3 6 +17 +20 +24 +20 +23 +27 +24 +27 +31
+12 +12 +12 +15 +15 +15 +19 +19 +19
6 10 +21 +24 +30 +25 +28 +34 +29 +32 +38
+15 +15 +15 +19 +19 +19 +23 +23 +23
10 18 +26 +29 +36 +31 +34 +41 +36 +39 +46
+18 +18 +18 +23 +23 +23 +28 +28 +28
18 20 +31 +35 +43 +37 +41 +49 +44 +48 +56
+22 +22 +22 +28 +28 +28 +35 +35 +35
20 - +37 +42 +51 +45 +50 +59 +54 +59 +68
+26 +26 +36 +34 +34 +34 +43 +43 +43
+54 +60 +71 +66 +72 +83
50 65
+45 +51 +62 +41 +41 +41 +53 +53 +53
- 80 +32 +32 +32 +56 +62 +73 +72 +78 +89
+43 +43 +43 +59 +59 +59
+66 +73 +86 +86 +93 +106
80 100 +52 +59 +72
+51 +51 +51 +71 +71 +71
+37 +37 +37
100 120 +69 +76 +89 +94 +101 +114
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+54 +54 +54 +79 +79 +79
+81 +88 +103 +110 +117 +132
120 140
+63 +63 +63 +92 +90 +92
+61 +68 +83 +83 +90 +105 +118 | +125 +140
140 160
+43 +43 +43 +65 +65 +65 +100 | +100 +100
+68 +93 +108 +126 | +133 +148
160 180
+68 +68 +68 +108 | +108 +108
+97 +106 +123 +142 | +151 +168
180 200
+77 +77 +77 +122 +122 +122
+70 +79 +96 +100 +109 +126 +150 | +159 +176
200 225
+50 +50 +50 +80 +80 +80 +130 | +130 +130
+104 +113 +130 +164 | +169 +186
225 250
84 +84 +84 +140 +140 +140
+117 +126 +146 +181 +190 +210
250 280
+79 +88 +108 +94 +94 +94 +158 | +158 +158
+56 +56 +56 +121 +130 +150 +193 | +202 +222
280 315
+98 +98 +98 +170 | +170 +170
+133 +144 +165 +215 +226 +247
315 355
+87 +98 +119 +108 +108 +108 +190 | +190 +190
+62 +62 +62 +139 +150 +171 +233 | +244 +265
355 400
+114 +114 +114 +208 | +208 +208
+153 +166 +189 +259 | +272 +295
400 450
+95 +108 +131 +126 +126 +126 +232 | +232 +232
+68 +68 +68 +159 +172 +195 +279 | +292 +315
400 500
+132 +132 +132 +252 | +252 +252
Kich thudc danh t u X Y4
nghia, mm
bén
Trén \
va 5 6 7 6 7 8 8 8
bao
gom
3 +24 +28 +32 +34 +40
+18 +18 +18 +20 +26
3 6 +31 +35 +41 +46 +53
+23 +23 +23 +28 +35
+37 +43 +50 +56 +64
6 10
+28 +28 +28 +34 +42
+67 +77
10 14
+44 +51 +60 +40 +50
+33 +33 +33 +72 +87
14 18
+45 +60
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+54 +62 +74 +87 +106

10 > +41 +41 +41 +54 +73
+50 +54 +62 +61 +69 +81 +97 +121

> % +41 +41 +41 +48 +48 +48 +64 +88
+59 +64 +73 +76 +85 +99 +119 +151

% 0 +48 +48 +48 +60 +60 +60 +80 +112
+65 +70 +79 +86 +95 +109 +136 +175

0 >0 +54 +54 +54 +70 +70 +70 +97 +136
+79 +85 +96 +106 +117 +133 +168 +218

>0 ° +66 +66 +66 +87 +87 +87 +122 +172
+88 +94 +105 +121 +132 +148 +192 +256

o 50 +75 +75 +75 +102 +102 +102 +146 +210
+106 +113 +126 +146 +159 +178 +232 +312

%0 100 +91 +91 +91 +124 +124 +124 +178 +258
+119 +126 +139 +166 +179 +198 +264 +364

100 120 +104 +104 +104 +144 +144 +144 +210 +310
+140 +147 +162 +195 +210 +233 +311 +428

120 140 +122 +122 +122 +170 +170 +170 +248 +365
+152 +159 +174 +215 +230 +253 +343 +478

140 160 +134 +134 +134 +190 +190 +190 +280 +415
+164 +171 +186 +235 +250 +273 +373 +528

160 180 +146 +146 +146 +210 +210 +210 +310 +465
+186 +195 +212 +265 +282 +308 +422 +592

180 200 +166 +166 +166 +236 +236 +236 +350 +520
+200 +209 +226 +287 +304 +330 +457 +647

200 225 +180 +180 +180 +258 +258 +258 +385 +575
+216 +225 +242 +313 +330 +356 +497 +712

225 250 +196 +196 +196 +284 +284 +284 +425 +640
250 280 +241 +250 +270 +347 +367 +396 +556 +791
+218 +218 +218 +315 +315 +315 +475 +710

+263 +272 +292 +382 +402 +413 +606 +871

280 315 +240 +240 +240 +350 +350 +350 +525 +790
+293 +304 +325 +382 +447 +479 +697 +989

31 35 +268 +268 +268 +390 +390 +390 +590 +900
+319 +330 +351 +530 +492 +524 +749 +1098

35 400 +294 +294 +294 +435 +435 +435 +660 +1000
+357 +370 +393 +630 +553 +587 +837 +1197

400 420 +330 +330 +330 +490 +490 +490 +740 +1100
+387 +400 +423 +580 +603 +637 +917 +1347

430 200 +360 +360 +360 +540 +540 +540 +820 +1250
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Bing 4: PQ DOI GIOI HAN CUA LAP GHEP CHAT CO KiCH THUOC
TU 1 PEN 500mm ( TCVN2244-99 VA TCVN 2245-99 )

Lip ghép trong hé 16 co ban
H5 H6 H6 He | H7 H7 H7 | H7
n4 p5 r5 s5 p6 re s6 s7
Kich thuoc ;
danh nghia Lap ghép trong h¢ truc co ban
mm N5 | P6 P7T | PT | 7
h4 h5 ) ) h6 h6 hé ]
D¢ doi gi6i han ™ M
14 21 25 29 24 28 32 38
<6+10
4 6 10 14 0 4 8 8
17 26 31 36 29 34 39 46
<10 +18
4 7 12 17 0 5 10 10
21 31 37 44 35 41 48 56
<18 +30
6 9 15 22 1 7 14 14
24 37 45 54 42 50 58 68
< 30 +50
6 10 18 27 1 9 18 18
28 45 54 66 51 60 72 83
< 50 +65
7 13 22 34 2 11 23 23
28 45 56 72 51 62 78 89
< 65+80
7 13 24 40 2 13 29 29
33 52 66 86 59 73 93 106
< 80+100
8 15 29 49 2 16 36 36
33 52 69 94 59 76 101 114
<100+120
8 15 32 57 2 19 44 44
39 61 81 110 68 88 117 132
< 120 +140
9 18 38 67 3 23 52 52
39 61 83 118 68 90 125 140
< 140 +160
9 18 40 75 3 25 60 60
39 61 86 126 68 93 133 148
< 160 +180
9 18 43 83 3 28 68 68
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168

76
176

84
186

94

151
76
159
84
169
94

106
31

109
34
113

38

79

79

79

142

93
150
101
160
111

97

84
100
51

104
55

70
21

70
21

70
21

45

11
45

11
45

11

< 180 +200

< 200+225

< 225+250
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Bdng 6. DUNG SAI PO PHANG VA PO THANG TCVN 384 - 93

Cip chinh xdc
Khoang kich
thudc danh 3 4 5 4] 7 8 9 10
nghia (mm)
pm
Pén 10 0.6 1 1,6 2.5 4 6 10 16
Trén 10déa 16 | 08 | 12 2 3 5 8 12 20
> 16-25 1 1.6 2,5 4 [ {3] 16 25




Bdng 7. DUNG SAI B0 TRU, DO TRON VA PROFIN MAT CAT DOC

TCVN 384 -93
" CHp chinh xac
e vaed I NN IV P R P AP
pm
bén 3 08 | 1,2 2 3 5 8 12 20
Trén 3 dén 10 | 16 | 25 4 6 10 16 25
“10* 18 1.2 2 3 5 8 12 20 30
“18*30 1,6 | 2.5 4 6 10 16 25 40
“ 30350 2 3 § 3 12 20 30 50
R W 190 728 | A & 1m0 14 5 AN £




Bing 8. DUNG SAI DO SONG SONG, BO VUONG GOC, DO NGHIENG,

D0 PAO MAT MUT VA MAT MUT TOAN PHAN TCVN 384 - 93

CHp chinh xdc

ot [T 5 [ [0 [ [0 [ w
Hm

Pén 10 1 1,6 2,5 4 | 6 10 16 25

Trén 10 dén 16 12 | 2 3 5 8 12 | 20 | 30

> 16 - 25 16 | 25 | 4 6 10 | 16 | 25 | 40

> 25 - 40 2 3 5 8. 12 | 20 | 30 | s0

> 40 - 63 25 | 4 6 0 | 16 | 25 | 40 | 60

> 63 - 100 3 5 8 2 | 20 | 30 | 50 | 80

> 100 - 160 4 6 0 | 16 | 25 | 40 | e | 100
> 160 - 250 5 8 12 | 20 | 30 | s0 | s0o | 120
> 250 - 400 6 0 | 16 | 25 { a0 | 60 | 100 | 160
> 400 - 630 8 12 20 | 30 | 50 | so | 120 | 200
> 630 - 1000 10 | 16 | 25 | 4 | 6 | 100 | 160 | 250
> 1000 - 1600 12 {20 | 30 | s0 | 80 | 120 | 200 | 300
> 1600 - 2500 16 | 25 | 40 | 60 | 100 | 160 | 250 | 400
> 2500 - 4000 20 | 30 | so | s0 | 120 | 200 | 300 | 500
= {0} — &300 25 40 A0 11} 1 éfy A& AT Pt




Bang 9. DUNG SA1 DO DAO HUONG KiNH VA PO PAO HUONG KiNH
TOAN PHAN, DUNG SAI DO BONG TRUC, PO DOI XONG,
PO GIAO TRUC TINH THEO BUONG KINH TCVN 384 - 93

Cp chinh x4c
o [ T 5 [6 [0 (s [0 [
um

Dén 3 2 3 5 8 2 | 20 | 30 | 50

Trén 3 dén 10 25 1 4 6 10 16 25 40 IE 60
>10- 18 3 s | 8 2 | 20 30 50 80
> 18 - 30 4 6 10 16 25 40 60 | 100

> 30 - 50 5 8 12 20 30 50 80 | 120

> 50 — 120 6 | L0 16 25 40 60 | 100 | 160
> 120 - 250 8 12 20 | 30 50 80 | 120 | 200
> 250 - 400 10 16 25 40 60 | 100 | 160 | 250
> 400 - 630 12 20 30 50 80 | 120 | 200 | 300
> 630 - 1000 i6 | 25 4 | 60 | 100 | 160 | 250 )} 400
> 1000 - 1600 20 | 30 50 g0 | 120 | 200 | 300 | 500
> 1600 - 2500 25 | 40 60 | 100 | 160 | 250 | 400 [ 600

Chii thich: D6i v6i dd dao thi dudng kinh danh nghia ciia bé mat khio sdt dugc 13y lam
kich thuéc danh nghia. D4 v6i ¢ déng truc, 40 ddi Xing, d6 giao truc thi dudng kinh cua
bé mat quay khao sét hosic kich thuéc danh nghla giita cic bé mat tao phén (& A6 xing
duge 15y lam kich thude danh nghia. :




305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320

1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320

25
30
60307 35
60308 40
60309 45
60310 50
60311 55
6312 60
6313 65
6314 70
6315 75
80
85
90
95
100

62

72

80

90

100
110
120
130
140
150
160
170
180
190
200
215

17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47

2,5
2,5
2,5

3,5
3,5
3,5
3,5
3,5

A~ b b

Chu thich: Cac kich thuéce d, D, B r cta 6 lan kiéu 36000, 46000, 80000,
66000, 42000, 32000, 12000, 2000, 116000, 176000, 92000, 1020000 ciing tra
theo bang nay theo ba s0 sau cung tuong tng

vidu 6 13n 92311 ¢6 d = 55mm, D = 120mm, B = 29mm, r = 3mm.

Bing 11: KICH THUOC CO BAN CUA THEN HOA RANG CHU NHAT

d; a f ~
b Kich thute | Sailech | | onD
A . 1C uocC al 1ec lon hon
Khong nho hon danh nghia | gidi han
Loai trung
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6x13x16 | 35 12,0 - 0,3 0,2 0,2
6x16x20 | 4,0 14,5 - 0,3 0,2 0,2
6x18x22| 5,0 16,7 - 0,3 0,2 0,2
6x21x25| 5,0 19,5 - 0,3 0,2 0,2
6Xx23x28| 6,0 21,3 1,85 0,3 0,2 0,2
6Xx26x32| 6,0 23,4 1,34 0,4 0,2 0,3
6x28x34| 7,0 25,9 1,65 0,4 0,2 0,3
8x32x38| 6,0 29,4 1,70 0,4 0,2 0,3
8x36x42| 7,0 33,5 - 0,4 0,2 0,3
8x42x48 | 8,0 39,5 1,62 0,4 0,2 0,3
8x46 x54 | 9,0 42,7 2,57 0,5 0,3 0,5
8x52x60| 10,0 48,7 - 0,5 0,3 0,5
8x56x65 | 10,0 52,2 2,44 0,5 0,3 0,5
8x62x72| 12,0 57,8 2,50 0,5 0,3 0,5
10x72x | 12,0 67,4 2,4 0,5 0,3 0,5
82
10x82x | 12,0 77,1 0,5 0,3 0,5
92
Bing 12: LAP GHEP THEO PUONG KiNH PINH TAM d
Mién durlg Sai léch co ban cua truc
sai cua 1o e = g h iis n
H6
H7 ﬂ ﬂ ﬂ H7H7 H7 H7 H7
e8 f7 g6 hé h7 Js6 js7 né
o |
e8| €9

Bing 13: LAP GHEP THEO CHIEU RONG b (khi dinh tim theo d)
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Mién Sai Iéch co ban
dung
saicual ¢ | e f g h js | k
16
g | F8 F8 | F8 F8 | F8 | F8 | F8
d8 f7 f8 h7 | h8 h9 js7
H8 | H8 | [H8]| H8
Hg h7 | h8 [h9} is7
D9 | D9 | De| D9 | D9 Do [ Do | D9 | Do
do | do9 f8 f9 h8 h9 is7 | k7
D10 | D10
d9
F10 | F10 | F10 | F10 | F10 | F10 F10 | F10 | F10 | F10 | F10
d9 e8 | f7 | f8 | f9 h7 | h8 h9 is7 | k7
Js10 | J.10
d10
Bing 14: LAP GHEP THEO PUONG KIiNH PINH TAM D
Mién dung Sai léch co ban cua truc
sai cua lo o = g h iis n
H7 H7 HT H7 HT | HT
f7 g6 h6 j6 né
H8 Hs
h7

Bing 15: LAP GHEP THEO CHIEU RONG b ( khi dinh tAm theo D)

Mién Sai léch co ban cua truc
dU?g§9I d E £ g h
cua 10
o F8 Fs | FeFs F8Fs | F8
d9 e8 f7 8 h7 h8 s 7
D9 D9 D9 D9 | DY
F9 do e8 £7 h8 i 7
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F10

F10

F10 F10

Js10

J.10
d10

Bing 16: TRI SO DUNG SAI GOC, TCVN 260 — 86

Khoang Cép chinh xéc
chiéu dai L, 7 8
Li, mm ' .
AT, AT, AT, | AT, AT, AT, AT, | AT,
u- ph_— ph - gi pm u -rad|ph -gi |ph - gi pm
rad | gl
Pén 10 800 |2°45” | 2°45” ...8,0 1250 | 4°18”| & ...1,25
>10+16 | 630|2°10”| 2°0” | 6,3...10,0 | 1000 |3°26”| 3 | 10,0...16,0
>16+25 | 500 | 1’437 | 1°40” | 8,0...12,5 | 800 |2°49”|2°30” | 12,5...20,0
>25+40 | 400 |1°22”|1°20”| 10,0...16,0 | 630 |2°10”| 2°0” | 16,0...25,0
>40+63 |315|1°05”| 1 | 12,5...20,0 | 500 | 1°43”|1°40” | 20,0...32,0
>63+100 |250 | 52” | 50” | 16,0...25,0 | 400 | 1°22”|1°20”| 25,0...40,0
>100+160 | 200 | 41”7 | 40” | 20,0...32,0 | 315 | 1°05”| I’ 32...50
>160 +250 | 160 | 337 | 32” | 25,0...40,0 | 250 | 52” | 507 40...63
>250+400 | 125 | 26” | 26” 32...50 200 | 417 | 407 50...80
>400+630 | 100 | 21”7 | 20~ 40...63 160 | 33” | 32” | 63...100
>630 +1000 | 80 | 16” | 16” 50...80 125 | 26”7 | 267 80...125
>1000+1600 | 63 | 137 | 12” | 63...100 | 100 | 21” | 20” | 100...160
>1600+2500 | 50 | 10” | 10” | 80...125 80 | 16” | 16” | 125...200
Khoang Cép chinh xé4c
chiéu dai L, 9 10
L1, mm . .
AT, AT, | AT, | AT, AT, AT, | AT, | AT,
u -rad ph_- ph - gi pm u-rad| ph-gi |ph-gi pm
gi
Pén 10 2000 | 6°52”| 6’ .20 3150 | 10°49” | 10’ ...32
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>10+16 | 1600 |5°30”| 5’ 16...25 |2500 | 835" | & 25...40
>16+25 | 1250|4187 | 4’ 20...32 | 2000 | 6’52” | 6 32...50
>25+40 | 1000 |3°26”| 3’ 25...40 |1600 | 5°30” | 5° 40...63
>40 +63 800 |2°45”|2°30”| 32...50 [1250| 4’18 | &4 50...80
>63+100 | 630 |2’10”| 2’ 40...63 | 1000 | 3°26” | 3’ 63...100
>100+160 | 500 | 1°43”|1°40”| 50...80 | 800 | 2°45” |2°30”| 80...125
>160 <250 | 400 | 1°22”|1°20”| 63...100 | 630 | 2°10” | 2’ 100...160
>250+400 | 315 | 1°05”| 1° 80...125 | 500 | 1°43” | 1’40” | 125...200
>400+630 | 250 | 52” | 50” | 100...160 | 400 | 1°22” | 1°20” | 160...250
>630 +1000 | 200 | 417 | 40” | 125...200 | 315 | 1’05~ 1’ | 200...320
>1000+1600 | 160 | 33” | 32” | 160...250 | 250 | 52~ 50” | 250...400
>1600+2500 | 125 | 26” | 257 | 200...320 | 200 | 41~ 40” | 320...500
Khoang CAp chinh xac
chiéu dai L, 11 12
L1, mm . .
AT, AT, | AT, | AT, AT, AT, | AT, | AT,
u-rad| ph-gi |ph-gi pm w-rad| ph-gi |ph-gi pm
Pén 10 5000 |17°10”| 16’ ...50 8000 | 27°28” | 26’ ...80
>10+16 | 4000 | 13°44”| 12’ 40...63 | 6300 |21°38”| 20° | 63...100
>16+25 | 3150 |10°49”| 10’ 50...80 |5000 | 17°10”| 16’ 80...125
>25+40 | 2500 853" | & 63...100 | 4000 | 13°44” | 12> | 100...160
>40 +63 | 2000 | 6’25” | © 80...125 | 3150 | 10°49” | 10> | 125...200
>63+100 |1600| 5°30” | 5 |100...160 | 2500 | 8°53” | &’ 160...250
>100+160 |1250| 4°18” | 4> | 125...200 {2000 | 6°25” | 6> | 200...320
>160 +250 | 1000 | 3°26” | 3* | 160...250 | 1600 | 5°30” | 5* | 250...400
>250+400 | 800 | 2°45” |2°30”| 200...320 {1250 | 4’18” | 4> | 320...500
>400+630 | 630 | 2°10” | 2> | 250...400 {1000 | 3°26” | 3 | 400...630
>630 <1000 | 500 | 1°43” | 1°40” | 320...500 | 800 | 2°45” |2°30” | 500...800
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>1000+1600

400

1°22”

1°20”

400...630

630

2’107 | 22

630...1000

>1600+2500

325

1’05~

1’ | 500...800

500

1’43

1°40”

800...1250

Bing 17: PUONG KiINH TRUNG BINH VA TRONG CUA REN HE
MET - mm (TCVN 2248 -77)

Budce Duong kinh ren Budce Duong kinh ren
renp ( bu 16ng va dai oc) renp ( bu 16ng va dai oc)
Duong kinh Duong kinh Duong kinh | Duodng kinh
trung binh dp, trung binh d, trung binh d, trung binh d,
D, D1 D1 D,

0,075 d-1+0,951 d-1+0,919 0,7 d-1+0,546 d-1+0,242
0,08 d-1+0,948 d-1+0,913 0,75 d-1+0,513 d-1+0,118
0,09 d-1+0,942 d-1+0,903 0,8 d-1+0,480 d-1+0,134
0,1 d-1+0,935 d-1+0,892 1 d-1+0,350 d-2+0,918

0,125 d-1+0,919 d-1+0,865 1,25 d-1+0,188 d-2+0,647
0,15 d-1+0,903 d-1+0,838 1,5 d-1+0,026 d-2+0,376

0,175 d-1+0,886 d-1+0,811 1,75 d-2+0,863 d-2+0,106
0,2 d-1+0,870 d-1+0,783 2 d-2+0,701 d-3+0,835

0,225 d-1+0,854 d-1+0,756 2,5 d-2+0,376 d-3+0,294
0,25 d-1+0,838 d-1+0,730 3 d-2+0,051 d-4+0,752
0,3 d-1+0,805 d-1+0,675 3,5 d-3+0,727 d-4+0,211
0,35 d-1+0,773 d-1+0,621 4 d-3+0,402 d-5+0,670
0,4 d-1+0,740 d-1+0,567 4,5 d-3+0,077 d-5+0,129
0,45 d-1+0,708 d-1+0,513 5 d-4+0,752 d-6+0,587
0,5 d-1+0,675 d-1+0,459 55 d-4+0,428 d-6+0,046
0,6 d-1+0,610 d-1+0,350 6 d-4+0,103 d-7+0,505

vi du : Déi voi ren M 16 bude P =2mm thi d(D) = 16mm,
d2(D;) = 14,701lmm, d1(D;) = 13,835mm.

Bing 18: SAI LECH GIOI HAN KiCH THUOC REN TRONG
TCVN 1917 - 93
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Mién dung sai ren ngoai

Puong
kinh 6H 7H
Budc .
danh Puong kinh ren, mm
~ ren
nghia Pl b Ds ) D D> D
; mm
cua ten Sai léch gioi han, um
d mm El | ES |EI| ES |EI| EI | ES | EI ES | EI
0,25 0 +75 0 +71 0 - - - - -
0,35 0 +90 0 +100 0 - - - - -
0,5 0 +100 | O +140 0 0 +125 0 +180 0
Trén 2,8
’ 0,6 0 +112 | O +160 0 0 +140 0 +200 0
dén 5,6
0,7 0 +116 | O +180 0 0 +150 0 +224 0
0,75 0 +118 | 0 +190 0 0 +150 0 +238 0
0,8 0 +125 | 0 +200 0 0 +160 0 +250 0
0,25 0 +85 0 +71 0 - - - - -
0,35 0 +95 0 +100 0 - - - - -
0,5 0 +112 | O +140 0 0 +140 0 +180 0
Trén 5,6
; 0,75 0 +132 | 0 +190 0 0 +170 0 +236 0
dén 11,2
1 0 +156 | O +236 0 0 +190 0 +300 0
1,25 0 +160 | O +265 0 0 +200 0 +335 0
1,5 0 +180 | O +300 0 0 +224 0 +375 0
0,35 0 +100 | O +100 0 - - 0 - -
0,5 0 +118 | 0 110 0 0 +150 0 +180 0
0,75 0 +140 | O +190 0 0 +180 0 +236 0
1 0 +160 | O +236 0 0 +200 0 +300 0
Trén 11,2
; 1,25 0 +180 | O +265 0 0 +224 0 +335 0
dén 22,4
1,5 0 +190 | O +300 0 0 +236 0 +357 0
1,75 0 +200 | O +335 0 0 +250 0 +420 0
2 0 +212 | O +357 0 0 +265 0 +475 0
2,5 0 +224 | 0 +450 0 0 +280 0 +560 0
.05 0 +125 | 0 +140 0 - - 0 - 0
0,75 0 +150 | O +190 0 0 +190 0 +239 0
1 0 +170 | O +238 0 0 +212 0 +300 0
1,5 0 +200 | O +300 0 0 +250 0 +375 0
Trén 22,4
i 2 0 +224 | O +375 0 0 +280 0 +475 0
den 45
3 0 +265 | O +500 0 0 +335 0 +630 0
3,5 0 +280 | O +560 0 0 +355 0 +710 0
4 0 +300 | O +400 0 0 +375 0 +750 0
4,5 0 +345 | O +670 0 0 +400 0 +850 0
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0,5 0 |+132| 0| +140 | 0 | - - - - -
0,75 0O |+160| 0 | +190 | 0 | - - - - -
1 0 |+190| 0 | +236 | 0 | 0 | +236 0 +300 | ©
1,5 0 |+212| 0| +300 | 0 | 0 | +265 0 +375 | 0
Trén 45 2 0 |+236 | 0| +375 | 0 | 0 | +300 0 +475 | 0
dén 90 3 0 |+280| 0 | 4500 | O | O | +355 0 +630 | 0
4 0 |+315| 0| +600 | 0 | 0 | +400 0 +730 | ©
5 0 |+335| 0| +710 | 0 | 0 | +425 0 +900 | ©
5,5 0 |+355| 0| +758 | 0 | 0O | +450 0 +950 | 0
6 0 | +375| 0| +800 | 0 | 0 | +475 0 +1000 | 0
Bing 19: SAI LECH GIOI HAN KiCH THUOC REN NGOAI
TCVN 1917 - 93
. Mién dung sai ren ngoai
Puong
kinh 6e 69
Budc
danh Puong kinh ren, mm
> ren
nghia P d d, dy d dz ds
" mm
cua ten Sai léch gidi han, um
d, mm . . . .
es el Es el es es el es el es
0,25 - - - - 18 | 85 | -18 | -74 | -18
0,35 - - - - 19 | -104 | 19 | 86 | -19
Tzfé8n 0,5 50 | -156 | -50 - 50 | -20 | -126 | 20 | -95 | -20
) 0,6 -53 | -178 | -53 53 | -21 | -146 | -21 | -102 | -21
dén -138
5.6 0,7 56 | -196 | -56 146 56 | -22 | -162 | -22 | -112 | -22
075 | -56 | -196 | -56 56 | -22 | -162 | -22 | -112 | -22
-146-155
0,8 -60 | -210 | -60 60 | -24 | -174 | 24 | -119 | -24
0,25 - - - - - 18 | 85 | -18 | -81 | -18
0,35 - - - - - 19 | -101 | -19 | 90 | -19
Tsﬂzn 0,5 50 | -156 | -50 | -135 | -50 | -20 | -126 | -20 | -105 | -20
d; 075 | -56 | -196 | -56 | -156 | -56 | -22 | -162 | -22 | -122 | -22
en
11,2 1 60 | -210 | -60 | -172 60 | -26 | -206 | -26 | -138 | -26
125 | -63 | -275 | -63 | -181 | 63 | -28 | -240 | -28 | -146 | -28
1,5 67 | -303 | -67 | -199 | -67 | -32 | -268 | -32 | -164 | -32
Tran | 0,35 - - - - - 19 | -104 | -19 | 91 | -19
11,2 0,5 50 | -156 | -50 | -140 | -50 | -20 | -126 | -20 | -110 | -20
dn | 075 | -56 | -196 | -56 | -162 56 | -22 | -162 | -22 | -128 | -22
224 1 60 | -240 | 60 | -178 | -60 | 26 | -206 | -26 | -144 | -26
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125 | -63 | -275 | 63 | -195 | -63 | 28 | -240 | -28 | -160 | -28
15 | 67 | 303 | 67 | 207 | -67 | 32 | -268 | -32 | -172 | -32

175 | 71 | -336 | 71| 221 | 71 | 34 | -290 | -34 | -184 | -34

> | 71| 351 | 71| 231 | 71| -38 | 318 | -38 | -198 | -38

05 | 80 | -415 | 80 | 250 | -80 | -42 | 377 | 42| 212 | -2

05 | 50 | -156 | 50 | -145 | 50 | 20 | -126 | -20 | -115 | -20

075 | 56 | -196 | -56 | -168 | -56 | -22 | -162 | 22 | -134 | -22

1 | 60 | 240 | -60 | -185 | -60 | -26 | -206 | -26 | -151 | -26

;;éz 15 | 67 | 303 | 67 | 217 | -67 | 32 | -268 | -32 | -182 | -32
. 2 -71 | -351 | -71 | -214 | -71 | -38 | -318 | -38 | -208 | -38
i%n 3 | -85 | -460 | -85 | -285 | -85 | -48 | -423 | -48 | -248 | -48
35 | -90 | -515 | 90 | -302 | 90 | -53 | -478 | 53 | -265 | -53

4 | 95 | 570 | 95 | 319 | -95 | 60 | -535 | -60 | -284 | -60

45 | -100 | -600 | -100 | -336 | -100 | -63 | -563 | 63 | 209 | -63

05 | -50 | -156 | -50 | -150 | -50 | -20 | -126 | -20 | -120 | -20

075 | 56 | -196 | -56 | -174 | -56 | -22 | -162 | 22 | -140 | -22

1 | 60 | 240 | -60 | -200 | -60 | -26 | -206 | -26 | -166 | -26

ey | 15 | 67 | 303 | 67 | 227 | 67 | 32 | 268 | 32 | -192 | -32
45 2 | 71| 351 | 71| 251 | -71 | -38 | -318 | -38 | -218 | -38
dén 3 | -85 | -460 | -85 | -297 | -85 | -48 | -423 | -48 | -260 | -48
%0 4 | 95 | 570 | 95 | 331 | -95 | 60 | -535 | -60 | -296 | -60
5 | -106 | -636 | -106 | -356 | -106 | -71 | -601 | -71 | -321 | -71

55 | -112 | -672 | -112 | -377 | -112| -75 | 635 | -75 | -340 | -75

6 | -118 |-718 | -118 | -398 | -118 | -80 | -680 | -80 | -360 | -80
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TRA LOI CAC CAU HOI VA BAI TAP
CHUONG 1
CAU HOI
1. Thé nao 1a tinh lip 1An? Y nghia ctia n6 d6i véi san xuat va sir dung.
Tra loi:
- Khai niém v& tinh lip 1an
- Y nghia tinh lap 1an ddi v6i san xuat
- Y nghia tinh lap 1an ddi v6i st dung
2. Phan biét kich thudc danh nghia, kich thudc thuc, kich thudc gidi han.

Tra loi:
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- Kich thuéc danh nghia
- Kich thudc thuc
- Kich thudce gio1 han

3. Tai sao phai qui dinh kich thudc gidi han cia chi tiét. Diéu kién dé danh gia
kich thudc chi ti€t ché tao ra dat yéu cau hay khong dat yéu cau ?

Tra loi:
- Qui dinh kich thudc gioi1 han

- Piéu kién dé danh gia ....(so sanh pham vi giita kich thudc thuc va kich
thudc gidi han )

4. Dung sai la gi? Viét cong thire tinh dung sai kich thudc chi tiét, dung sai lap
ghep.
Tra loi:
- Khai niém dung sai
- Céng thirc tinh dung sai kich thudc: 13, truc, 1ap ghép.
5. Thé nao 1a sai 1éch gi61 han, cach ki hi€u va cong thure tinh?
Tra loi
- Khai niém vé sai léch
- Ki hiéu va cong thtrc tinh sai I¢ch
6. Néu dic diém va cong thirc tinh cho cac nhém lap ghép?
Tra loi:
- Nhém lap ghép long
+ Pic diém
+ CoOng thic tinh
Nhém lap ghép chit
+ Dic diem

+ Cong thirc tinh

- Lap ghép trung gian
+ Dic diém
+ COng thtc tinh
7. Thé nao 1a hé 16 co ban. Hé thdng 18 co ban c6 dic diém gi?
Tra loi:
- Khai niém hé 16 co ban
- Pic diém cta hé 16 co ban
8. Thé nao 14 hé truc co ban. Hé théng truc co ban c6 dic diém gi?
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Tra loi:
- Khai niém hé truc co ban
- Pac diém cua hé truc co ban

9. Biéu dién so dd lap ghép co loi gi? Trinh bay cach biéu dién so dd lip ghép
cho vi du minh hoa.

Tra loi:

- Uu diém cua so dd lap ghép

- Qui udc v& biéu dd

- Vidu

BAI TAP

1. Chi tiét truc co kich thuéc danh nghia ’121 35 mm, kich thudc giéi han 16n nhat
1a 35,04 mm, kich thudc gidi han nho nhat 1a 34,98 mm.

a) Tinh céc sai léch giéi han va dung sai cta chi tiét truc.

Pdp s6.

es = +0,04 mm; ei=-0,02 mm; Td =0,06 mm
b) Céch ghi kich thudc chi tiét truc trén ban v&
T kich thuéc danh nghia va tri sb sai léch da tinh ghi kich thudc truc

¢) Chi tiét truc gia cong xong do dugc 35,01 mm c6 dung dugc khong? Tai
Sao.

Tra loi:
+ Dung duoc
+ Guai thich (dya vao kich thudc giéi han va kich thudce thyc sau khi gia
cong dé giai thich).
2. Chi tiét 15 ¢6 kich thudc trén ban vé 1a @707905
a) Tinh kich thudc giéi han va dung sai chi tiét?
Pdp s6.:
Dmax= 70,03 mm, Dmin = 69, 98 mm; Tp = 0,05 mm
b) Lo gia cong xong do duge $70,04 mm cé dung dugc khong? Tai sao?
Tra loi:
- Khong dung dugc
- Giai thich (dya vao kich thudc giéi han va kich thuéce sau khi gia cong
de giai thich).
3. Tinh kich thudc gidi han va dung sai kich thudc chi tiét trong cac truong hop:

a) ®8OLCT ) DLE0ISES e) ®903Y

b) ®100755  d) ®72%,,5  f) ©120701%



Pap s6:

@) Dmax= 80,07 mm; Dpmin= 80 mm, Tp= 0,07 mm

b) Dmax= 100,05 mm; Dmin= 100,02 mm; Tp= 0,03 mm mm

C) Dmax = 160,14 mm; Dpin = 160,04 mm, Tp = 0,1 mm

d) dmax = 72 mm; dmin = 71,875 mm, T4 = 0,125 mm.

e) dmax = 89,83 mm; dmin = 89,63 mm, T4 = 0,02 mm

) Dmax= 120,105 mm; Dpin=120,025mm; Tp= 0,80 mm
4. Cho mdt lap ghép trong dé kich thude 16 1a $80*°% kich thudc truc 1a
#8075 00

a) Tinh kich thudc gii han va dung sai ctia 16 va tryc.

Pdp s6.

- Dmax = 80,03 mm; Dmin =80 mm, Tp = 0,03 mm

- Omax = 80,09 mm; dmin = 80,06 mm, T4 = 0,03 mm.

b) D06 ho hoac d6 doi gidi han, trung binh va dung sai lép ghép.

Pdp s6.:

Nmax = 0,09mm; Nmin = 0,03 mm; N g =0,06 mm; Ty = 0,06 mm.

5. Cho mot lap ghép theo hé théng 16 co ban, dudng kinh danh nghia 13 75mm.
Dung sai truc 1a 0,04m; dung sai ctia 16 1a 30pm. P ho nho nhét 12 0,01 mm.

a) Tinh kich thuéc gigi han cua 16 va tryc.

Pdp s6.:

- Omax = 74,99 mm; dmin = 74,95 mm

- Dmax = 75,03 mm; Dmin = 75 mm

b) Tinh d6 hé hodc d6 doi giGi han, trung binh va dung sai lap ghép.
Pdp s6.:

- Smax=0,08 mm; Smin=0,01 mm; Syg=0,045mm;

- Ts=0,07 mm.

¢) Truc gia cong xong do dugc 74,96 mm cé dung dugc khong? Tai sao?
Tra loi:

- Dung duoc

- Giai thich (dva vao kich thudc gioi han va kich thudc sau khi gia cong
de giai thich).
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CHUONG 2
CAU HOI ON TAP VA BAI TAP

1. Tiéu,chu:fm dung sai lap ghép bé mat tron TCVN 2244 - 99 quy dinh bao
nhiéu cap chinh xac va ki hi¢u chiing nhu thé nao.

Tra loi:

- S6 lugng cap chinh xéc

- Ki hiéu cta céc cip chinh xac
2. Trinh bay quy dinh lap ghép trong hé thong 16 co ban va hé thong truc co ban.

Tra loi:

- Quy dinh lap ghép trong hé 15 co ban

- Quy dinh lap ghép trong hé truc co ban

3. Sai Iéch co ban 1a gi? TCVN 2244 - 99 quy dinh day céc sai léch co ban nhu
thé nao.

Tra loi:

- Khai niém sai 1éch

- Quy dinh day cac sai I¢ch co ban

+ Diy céc sai 1éch co ban hé théng 15

+ Day céc sai léch co ban hé théng truc
4. Cho vi dy vé ki hiéu sai 1éch va lip ghép trén ban v& va giai thich cac ki hiéu
do.

Tra loi:

Vi du ki hiéu sai Iéch trén ban vé

Giai thich

Vi du ki hiéu ldp ghép trén ban vé

Giai thich

5. Cho céc lap ghép tru tron ghi trong bang dudi ddy, bang 2.6.
Bdng 2.6.

TT| Dy, mm Kiéu lap TT | Dy, mm Kiéu lap
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H8 . E9 H7 K7

—VvVa— —Va——

1 30 e8 h8 4 %2 k6 h6
H7 G7 H7 . P7

va - va——

2 45 g6 h6 5 115 6 G
H7 [ Js7 H7 . N7
- va —VvVa——

3 72 Jjs6 h6 6 124 no6 h6

a) Hay ghi ki hiéu sai 1éch va lip ghép bang chir va bang sb trén ban vé.
Phwong phap giai:

- Ghi ki hiéu sai léch:

+ Ghi bang chit

+ Ghi bang s (tra bang 1 phu luc 1, tim tri s6 sai léch gidi han kich thudc
16 va tra bang 2 phu luc 1 tim tri s6 sai 1ech giéi han kich thudc truc dé ghi ki
hiéu sai 1éch bang sb).

- Ghi ki hiéu lap ghép:
+ Ghi bang chit
+ Ghi bang sb (twong tu ghi ki hiéu sai léch bang sd)
b) Lap so d6 phan bd mién dung sai, xac dinh dic tinh cua lip ghép.
- Lép so db phan bd mién dung sai
- Pic tinh lap ghép
¢) Tinh Smax: Smin: N max: N min: dua trén so do lap ghép.
Pdp s6.:
1)
- Smax = 106 pum; Smin = 125 um
- Smax = 125 um; Smin = 40 um
2)
- Smax =50 um; Smin =9 um
- Smax = 50 um; Smin =9 um

3)

- Smax =39,5 um; Nimax = 9,5 pm

- Smax = 34 um; Smin = 15 um

4)

- Smax =35 um; Npax = 12 pm
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- Smax = 32 um; Nmax = 25 pum;
5)

- Nmax =101 pm; Nmin = 44 um
- Nmax =59 pm; Npmin = 2 um
6)

- Nmax =52 um; Smax =13 pm
- Nmax= 52 um; Nmax = 13 pm.

CHUONG 3
CAU HOI VA BAI TAP
1. N&u ki hiéu va cong dung ctia cac nhém lap ghép tiéu chuin.
Tra loi:
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2. Néu pham vi tmg dung ctia 2 kiéu lap sau:

- Nhom lip 1ong

+ Ki hiéu

+ Cong dung

- Nhém lap chit

+ Ki hiéu

+ Cong dung
- Nhom lap trung gian

+ Ki hiéu

+ Cong dung

Tra loi:

- Pham vi ing dung ctia %

- Pham vi ing dung ctia %

3. Véi dic tinh yéu ciu cta lap ghép cho trong bang dudi day (bang 3.3).

Bdng 3.3.

TT! dy. mm SmaxyC, | S :ilrz/c, TT| dy mm N maxyC, | N minyC,
pm pm pm

1 42 80 25 6 46 42 1

2 56 180 60 7 66 60 11

3 62 76 0 8 76 39 -10

4 85 106 36 9 82 25 -32

5 125 65 0 10 93 36 9

bang 3( phu lyc 1). Ta tién hanh tra ra kiéu lap tiéu chuan.

bang 4( phu luc 1).

a) Chon kiéu lap tiéu chuan cho timg trudong hop

b) Xac dinh sai 1éch gigi han kich thudc 16 va truc

Phuong phap giai:

a)

- Cécy 1.2.3.4.5: Dya vao bang gia tri do ho gi6i han cia lap ghép long,

- Cécy 6.7.8.9.10: Dua vao bang gia tri d6 doi gidi han cua lap ghép chit,

b)
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T kiéu lép tiéu chuéan da chon tra bang 1 phu lyc 1, tim tri s6 sai léch gidi
han kich thudc 16 va tra bang 2 phu luc 1 tim tri s6 sai 1éch giéi han kich thude
truc.

CHUONG 4
CAU HOI

1. Thé nao 13 do chinh xac gia cong? Nguyén nhan chu yéu gy ra sai sd trong
qua trinh gia cong.

Tra loi:

- Khai niém dd chinh xéac gia cong

- Néu 7 nguyén nhan chi yéu giy ra sai sd trong qua trinh gia cong.
2. Trinh bay cac dang sai 1éch hinh dang va vi tri bé mat.

Tra loi:

a) Sailéch vé hinh dang

- Sai léch hinh dang bé mit phéng: do théng, do phéng.
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- Sai I¢ch hinh dang bé mat tru
+ Sai Iéch propin theo phuong ngang: do tron, 6 van, phan canh.
Sai léch propin theo mat cat doc truc: do con, phinh, that, do tru.

Sai 1éch vé vi tri

o
-

Sai léch d6 song song ctia mit phang
Sai l1éch d§ song song cadc dudng tam
Sai léch d6 vudng goc cac mit phang
Sai l1éch duong tam

Sai 1éch do dé)ng tam

Sai léch do dbi xing

Sai léch d§ giao

+ + + + + o+ + 4+

D0 ddo hudng kinh
+ Do dao mat mut
3. Thé nao 1a nham bé mit va nguyén nhan phat sinh ra né.
Tra loi:
- Khai niém vé nham bé mat
- Nguyén nhdn phat sinh ra nham bé mat
4. Trinh bay cac thong s6 danh gia nham bé mit.
Tra loi:
- Sai léch trunh binh s6 hoc ctia Profin: Ra
- Chiéu cao map mo Profin theo muoi diém: Rz

5. Trinh bay phuong phap xac dinh dung sai hinh dang, vi tri, 46 nham bé mat
trén ban ve.

Tra loi:
- Xac dinh dung sai hinh dang va vi tri

- Xéc dinh gia tri cho phép cta thong s6 nham
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CHUONG 5
CAU HOI ON TAP

1. Néu khai niém vé goc thong dung va tinh chét wu viét ctia lap ghép cén tron.

Tra loi:

- Khai niém vé goc théng dung

+ Goc con ...

+ Docon ...

- Uu diém cua lap ghép con tron
2. Trinh bay cach biéu thi dung sai kich thudc goc.

Tra loi:

- Dung sai goc biéu thi bang don vi goc ...

- Dung sai goc biéu thi bang don vi dai ...

- Dung sai gbc biéu dién bang dung sai hiéu dudng kinh cta hai mit cat
ngang cua con va cach nhau mot khoang L da cho...

3. Thé nao 1a khoang cach chuan va dung sai cta n6 trong lap ghép con tron.
Tra loi:
- Khoang cach chuan ...

- Dung sai khoang cach chuén ...
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CHUONG 6
CAU HOI ON TAP

1. Tiu chuan déd quy dinh dung sai cho nhing yéu to kich thudc ndo cia ren vit
va dai oc trong lap ghép ren.

Tra loi:

- Ddi véi ren vit ...

- Péi véi dai 6c ...
2. Thé nao 1a duong kinh biéu kién, néu cong thirc tinh no dbi vdi ren vit va ren
dai oc.

Tra loi:

- Puong kinh biéu kién

- Céng thirc tinh dudng kinh biéu kién

+ Pbi vai ren vit

+ Doi voi dai ¢
3. Néu cac mién dung sai tiéu chuan dugc quy dinh d6i v6i kich thudc chiéu
rong b cua then, ranh truc va ranh bac.

Tra loi:

- Mién dung sai kich thudc b ctia then ...

- Mién dung sai kich thudc b ctia ranh bac ...

- Mién dung sai kich thuéc b cta ranh truc ...

4. Tt cac mién dung sai tiéu chudn hdy chon mot kiéu lap cho mdi ghép then khi
bac co dinh trén truc.

Tra loi:
( tham khao kiéu ldp hinh 6,3a dé chon kiéu lip cho méi ghép)
5. Lap ghép then hoa dugc thuc hién theo may yéu t6 kich thudc, tai sao.

Tra loi:
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- Lap ghép then hoa dugc thyc hién theo 2 trong 3 yéu tb kich thudc d, D
vab.

- Giai thich
6. C6 may phuong phap thuc hién ddng tAm hai chi tiég then hoa, twong tmg voi
cac phuong phéap doé thi 1ap ghép duogc thuc hién theo yéu t6 kich thudce nao.
- Phuong phap thuc hién dong tdm hai chi tiét then hoa: c¢6 3 phuong phap
- Noi dung phuong phap thuc hién dong tam ...
7. Trinh bay cach ghi ki hiéu lip ghép then hoa trén ban v&.
Tra loi:
- Trudng hop c6 mit cat ngang
- Trudng hop khong c6 mit cat ngang

8. Tiéu chuan quy dinh miy cip chinh xac ché tao 6 1an? Ki hiéu ctia ching nhu
thé nao.

Tra loi:
- Cap chinh xé4c ché tao 0 lan: ¢6 5 cap
- Kihiéu...
9. C6 may dang tai trong tic dung 1én cac vong 6 lan va dic tinh cua timg dang.
- Dang tai trong tac dung 1én cac vong 6 lan: c6 2 dang
- bac tinh

10. Néu phuong phap chon kiéu lip tiéu chuan cho lip ghép 6 lan véi truc va véi
16 than hop.

(Dya vao kich thude co ban cua 6 lan tra bang 10 phu luc 3 va dang tai
trong cua 0 lan tra bang 6.4 d¢ chon kiéu lap tiéu chuan)

CHUONG 7
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CAU HOI
1. Chudi kich thudc 1a gi? Ly vi du minh hoa.
Tra loi:
- Khai niém chudi kich thudc
- Vidu...

2. Thé ndo 1a khau thanh phan, khau khép kin? Néu trinh tu gia cng cac kich
thudce chi tiét trong chuoi.

Tra loi:
- Khai niém khau thanh phan
- Khai niém khau khép kin
- Trinh tu gia cong
BAI TAP
1. Cho chi tiét nhu hinh 7.7 véi cac
kich thudec: ]

+0,1 ,

60 02’ 1= 50i0,l;
A]_ — 8+O,1;

e LI TR R

Hay tinh kich thudc, sai 1éch A M Al A, \3,
gid1 han va dung sai khau As. Biét

Pdp s6.:
- Az = Ay =2 mm;
- Ty =0,6 mm;

ESy=+0.2mm Hinh 7.7
- ESy =+0,2mm
- ESy =-0,4 mm.
2. Cho mdt by phén lip may cua co
cau bang tai (Hinh 7.8a). Banh
rang(l) quay cung vdi truc (2) va
dugc dd bang hai 6 trugt (3) ldp trén

gia do (4). Khe h¢ gitra banh rang va
mat mut cua 6 (As ) chi dugc phép

dao dong trong khoang 0,05 =+ AN
0,75mm, dé dam bao kha ndng quay N N
tw do va dich chuyén chiéu tryc 3 === L
khong 16n cua banh rang. -b-1---- |- - -

191 A || A A

A
\ 4



Néu cac chi tiét tham gia lap sau

ghép c6 kich thudce va sai 1éch nhu
AI_:16:ZY;3 ; AZ :4_0'12 ; A3:24
khe hé nhan dugc sau khi lp c¢6 ndm trong giéi han ¢
hay khong.

. A :4_0,12. Hav xac dinh xem gia tri
Hinh 7.8
- - - .Zrmx)’(AZmin)

-0,21

Pdp s6:

- Ay = 0 mm;

- Ty =0,63 mm;
ESy = 0,71 mm
Ely = 0,08 mm

- ESy =0,4 mm.

- Asmax = 0,71 mm
- Asmin = 0,08 mm [

Tri s6 khe hd nhan duoc sau khi lap (khau khép kin) nam trong gi6i han cho
phép.

Asmax < [ Asmax ]
0,72 mm < 0,75 mm
Asmin > [ Asmin |
0,08 mm < 0,05 mm.

CHUONG 8
1. Thé ndo 13 do ludng. Néu cac don vi do thudng dung trong nganh co khi?
Tra loi:
- Khai niém do luong
- DPon vi do luong
+ Don vi do chiéu dai
+ Pon vi do goc
2. Trinh bay cac dung cu do va phuong phap do luong trong ki thuat?
Tra loi:
- Dung cu do

- Phuong phap do

192



CHUONG 9
1. Hay néu cach doc tri s6 do trén thude cap 1/10, 1/20, 1/50.
Tra loi:
- Céch doc tri s6 do trén thude cap 1/10
- Céch doc tri s6 do trén thude cap 1/20
- Céch doc tri s6 do trén thude cap 1/50
2. Trinh bay céch sir dung va bao quan thudce cap.
Tra loi:
- Cach sur dung thudc cap
- Céch bao quan thudc cap

3. Trinh bay cong dung, cau tao va cach st dung céac loai panme: do ngoai, do
trong va do sau.

Tra loi:
- Pan me do ngoai

+ Cong dung
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+ Chu tao

+ Céch st dung

- Pan me do trong
+ Cong dung

+ Chu tao

+ Cach sir dung
- Pan me do sau
+ Cong dung

+ CAu tao

+ Cach sir dung

4. Néu cach doc tri s6 trén panme, nhirg chu ¥ trong qua trinh st dung bao
quan.

Tra loi:

- Céach doc tri s6 trén panme

- Nhiing chu y trong qua trinh str dung bao quan
5. Hay néu cong dung va cach sir dung ddng ho so?

Tra loi:

- Céng dung cta dong hd so

- Céach sir dung d6ng hd so
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CHUONG 10
1. Trinh bay phuong phap st dung va cach bao quan cua cac loai calip?
Tra loi:
- Phuong phap st dung va cach bao quan calip nut
- Phuong phdp st dung va cach bao quan calip ham
2. Trinh bay cong dung, ciu tao cta calip nut, calip ham.
Tra loi:
- Céng dung, ciu tao cta calip nit
- Céng dung, ciu tao cta calip ham
3. Chon loai calip dé kiém tra céc kich thugc sau:

a) Kich thuéce truc ¢ 40 :8:3;1 , B0 *008

b) Kich thusc1d ¢ 100¥001 70299
Tra loi:
a) Chon ca lip ham dé kiém tra kich thudc truc

-0,04
- 040 0,07

+ Kich thudc danh nghia dau qua 1a : dg= 39, 993 mm
+ Kich thudc danh nghia d¢au khong qua 1a: dkg = 39, 994 mm
- (|)60 +0,08
+ Kich thudc danh nghia ham qua la : dg= 60,08 mm
+ Kich thudc danh nghia ham khong qua la: dxg = 60,92 mm
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a) Chon ca lip ham dé kiém tra kich thudc 15
- ¢ 10000
+ Kich thudc danh nghia dau qua 1a : Do = 100, 011 mm
+ Kich thudc danh nghia dau khong qua 13: Dk = 100, 999 mm
- 970 e,
+ Kich thuéc danh nghia ddu qua 1a : Do = 69, 970 mm
+ Kich thudc danh nghia dau khong qua 1a: Dxg =69,948 mm

CHUONG 11

1. Trinh bay cong dung va phuong phép st dung cac dung cu do gdc: goc mau,
ke, calip con, thudc do goc van nang.

Tra loi:

- Gbc mau

+ Cong dung

+ Phuong phép st dung

- Ke

+ Cong dung

+ Phuong phép st dung

- Calip cbn

+ Cong dung

+ Phuong phép st dung

- Thudc do goc van nang

+ Cong dung

+ Phuong phap sir dung
2. Trinh bay ndi dung co ban cua cic phuong phap do goc gian tiép.

Tra loi:

- Do gbéc con ngoai

- Po goc con trong
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CHUONG 12
1. Trinh bay ciu tao va nguyén 1y van hanh may do toa do?
Tra loi:
- Céhu tao
- Nguyén ly van hanh may
2. Néu cong dung va cach bao quan may do toa do?
Tra loi:
- Cong dung

- Cach bao quan
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