LOI NOI DAU

Do an (Bai tap 16n - BTL) hoc phan Cong nghé ché tao may 1a mot hoc phan
quan trong cua chuong trinh dao tao Cao dang Cong nghé ky thuat co khi va Trung
cap Ché tao co khi. Db an (BTL) hoc phan Cong nghé ché tao may nham giap cho
HSSV nam cubi hé thong lai cac kién thirc va k¥ ning tiép thu tir cac hoc phéan Iy
thuyét va thyc hanh trudc d6 trong chwong trinh ddo tao hinh thanh duoc kha ning
lam viéc doc 1ap, tap lam quen véi viée giai quyét cac van dé k¥ thuat va nguoc lai s&
nam viing hon nhing van dé 1y thuyét da hoc trén 16p.

Db an (BTL) hoc phan Cong nghé ché tao mdy 1a mot bai tap tong hop, vi
vay HSSV c¢é diéu kién nang cao kha nang khai thac, st dung tai li¢u, cac loai )
tay, bang biéu tiéu chuan trong nganh k¥ thuat co khi.

Do an (BTL) hoc phan Cong nghé ché tao may 1a budc dém lam tién dé cho
HSSV thyc hién nhiém vu D6 an Tt nghiép sau nay. Trong tai liéu nay hudéng dan
cho HSSV phuong phap thuc hién ting budc trong D6 an (BTL) hoc phan Cong
ngh¢ ché tao may kém theo mot s6 vi du minh hoa va dién giai. Tai li¢u nay khong
phai 13 6 tay tra ciru, cac s6 liéu ma HSSV cén tinh toan tra ciru ¢ thé xem trong
cac tai liéu tham khdo & trang 3.

Tai liéu nay duoc dung cho HSSV bac Cao dang, Trung cap chuyén nghiép
va Cao dang nghé khi thuc hién D6 an (BTL) hoc phan Cong nghé ché tao may.

Do dugc bién soan lan dau, nén ndi dung va bd cuc ciing nhu phuong phap
trinh bay cua tai liéu khong tranh khoi nhing thiéu sot. Vi vay chiing toi rat cam
on va mong nhan dugc sy gop ¥ clia cac ddng nghiép va cac em HSSV dé 1an bién
soan sau tai liéu s€ hoan chinh hon.

Cac ¥ kién dong gop xin goi vé Bo mon Ché tao co khi, Khoa Co khi
Truong Cao dang k¥ thuat Cao Thing, S6 65 Huynh Thic Khang, Quan 1, Thanh
phd H Chi Minh hodc email: nguyenphungtan2004@yahoo.com

Tac gia



NOI DUNG HUONG DAN

Toan bd khéi luong cong viée theo quy dinh ma HSSV phai thyc hién dé
hoan thanh D6 an (Bai tap 16n) CNCTM gdm co:
1. Phan tich chi tiét gia cong (CTGC) va vé& Bin vé CTGC
2. Chon phéi, phuong phap ché tao phoi, xac dinh lugng du gia cong, v& Bdn vé so
do ché tao phoi (so dd duc, so dd can, so d6 rén khuon, ...) va v& Bdn vé chi tiot
long phéi.
3. Lap bang quy trinh cong ngh¢ (QTCN) gia cong co, bi¢n ludan QTCN va vé Ban
v& so d0 nguyén cong
4. V& Ban v& két cu nguyén cong
5. Thiét ké d0 g4 va vé Ban vé d6 ga
6. Két luan vé qua trinh cong nghé

Khoi lugng trén HSSV s¢€ thuc hién theo 02 Iinh vuc
A. VE THUYET MINH
Mé dau: Phan tich CTGC.
Phan 1. Chon phéi, phwong phap ché tao phéi va xac dinh lwong du gia cong.
Phén 2. Thiét ké quy trinh cong nghé gia cong co va bién luan nguyén cong.
Phan 3. Thiét ké d ga.
Két luan.
B. VE BAN VE
- Ban v& chi tiét gia cong
- Ban v& so d6 diic (so do ché tao phoi)
- Ban v& chi tiét 16ng phoi
- Ban v& so d0 nguyén cong
- Ban v& két cdu nguyén cong

- Ban vé d6 ga



TAI LIEU THAM KHAO, TRA CUU
1. Nguyén Xuin Bong-Pham Quang Loc (1978), Thiét ké diic, NXB Khoa hoc k§
thuat, Ha Noi
2. bang Ngoc Giao (2004), Thiét ké Po gd, NXB Khoa Hoc K§ Thuét, Ha Noi.
3. Pham Quang L€ (1977), Ky thudt phay, NXB Khoa hoc k¥ thuat, Ha N1
4. Nguyén Pic Loc (2005), S6 tay cong nghé CTM tdp 1-2-3, NXB Khoa hoc k¥
thuét, Ha Noi
5. Nguyén Dic Loc (2009), Huéng dan thiét ké P6 an CNCTM, NXB Khoa hoc k¥
thuét, Ha Noi
6. P.Benegionui-G.Xchixkin-1.Tkho (1989), Ky thuat tién, NXB Mir - Maxcova.
7. Ninh Ptc Ton (2005), S6 tay dung sai lap ghép, NXB Gido duc, Ha Noi
8. Ha Van Vui (2004), S6 tay thiét ké Co khi tdp 1-2, NXB Khoa hoc k¥ thuat, Ha
Noi
9. Tran Vin Dich (2002), 6 tay gia cong co, NXB Khoa hoc ki thuat, Ha Noi
10. Pham van Nghé (2008), Cong nghé ddp tao hinh khoi, NXB Bach khoa, Ha
Noi



PHUONG PHAP NGHIEN CUU

Mo6n hoc nay néu 1€n ndi dung va phuong phap lam Bai tap 16n Cong nghé
ché tao may (BTL CNCTM), dong thoi ciing 1a duong 16i xay dung khi lam db an
Tt nghiép. Hoc sinh - sinh vién (HSSV) can phai tudn tha chit ch& thi BTL méi
c6 két qua. Trude khi bit tay vao lam BTL, HSSV phai xem qua mot luot tai liéu
hudéng dan nay, sau do6 trong qua trinh 1am dén phan nao xem k¥ phan dé va thyc
hién dtng nhitng diéu dd néu trong bai nay. PO 1a nguyén tic, vi gido vién s&
khong huéng din nhimng diéu gi ma trong bai nay da c6 huéng dan roi, khi lam,
modi HSSV ¢o6 gi khong rd trong BTL thi hay 1at lai bai gidng nay xem cé hay
khéng c6 hudng dan, néu khong c6 thi méi 1én hoi gido vién.

BTL CNCTM 1a d6 an van dung 1y thuyét tong hop cta cac moén hoc
CNCTM, MAY CAT, DAO CAT, DUNG SAI, CHI TIET MAY, VE KY THUAT ... &
giai quyét mot nhiém vu céng nghé. Trude khi lam BTL nay, HSSV chi mdi tiép
xtc voi hoc phan CNCTM qua mot s6 bai giang trén 16p, chua ¢ dip dé van dung
cac ly thuyét d6 nham giai quyét mot nhiém vu cong nghé dit ra cho HSSV. Trong
qua trinh lam BTL, HSSV sé& tong két va st dung nhimg kién thtrc d3 hoc duoc
trén 16p, tap 1am quen véi viéc giai quyét cac van dé ky thuat va nguoc lai s& nim
vitng hon nhiing van dé da hoc trén 16p.

Yéu cau HSSV phai 4p dung chinh xac nhiing 1y thuyét d hoc vao BTL; vi
du nhu: tinh ché dd cét, tinh lugng du, chon chuén, tinh sai s6 chuén, tinh luc kep
ciia dd g4 v.v. .. nhitng vin dé d6 phai dang theo 1y thuyét da hoc trén 16p va tra

clru trong cac S0 tay cong nghé Ché tao mdy.



TRINH BAY QUYEN THUYET MINH
Céc trang ddnh may mot mit va sip xép tht tu theo nhitng quy dinh sau:
Trinh bay trén kho gidy A, ding
+ L& trai: 30 mm
+ L& phai, trén: 15 mm
+ Leé dudi: 20
+ Font chit Unicod - Times New Roman, size 14, line spacing 1,5.
+ Panh s6 trang goc dudi bén phai
- Trang bia (theo mau) tén twra dé tai size 20
- T nhiém vy (theo mau) néu 12 Bai tap lon, c6 mdt s6 diéu chinh nhu sau:
+ 01 ban v& Két cau nguyén cong
+01 ban vé Do ga
Nhung ca hai ban v& nay cung 1a 01 nguyén cong, HSSV phai thé hién
nguyén coéng nay theo 02 quy dinh: ban v& Két cAu nguyén cong va ban v& Do ga.
+ Phan ky duyét to nhiém vu gom hai cip 14 GV huéng dan va Khoa, khong
c6 Giam Hiéu duyét.
- “Loi néi dau”
- “Nhan xét ciia giao vién huéng dan”
- Muc luc

- Noi dung thuyét minh



BO CONG THUONG
TRUONG CAO PANG KY THUAT CAO THANG
(1o bia)

PO AN TOT NGHIEP
THIET KE QUY TRINH CONG NGHE
GIA CONG CO
CHI TIET ...

(size chir 20, font tuy chon khi trang tri)

HSSYV thue hién: Nguyén Vin A

Trin Vin B
Lép: TCCTCK...(CPCK...))
GV huéng din: Lé Viin C

Tp H6 Chi Minh, thang .../20...




TRUONG CAO PANG KY THUAT CAO THANG
KHOA CO KHIi
(15 bia)

BAI TAP LON CNCTM
THIET KE QUY TRINH CONG NGHE
GIA CONG CO
CHI TIET ...

(size chir 20, font tuy chon khi trang tri)

HSSV thye hién: Nguyén Vin A

Tran Vin B
Lép: TCCTCK ... (CP CK ...)
GV huéng din: Lé Vin C

Tp H6 Chi Minh, thang .../20...




_BO CONG THUONG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG C.D.K.T CAO THANG Poc 1ap — Tu do — Hanh phiic

NHIEM VU PO AN TOT NGHIEP

CAO PANG CONG NGHE KY THUAT CO KHIi - KHOA .......
(TRUNG CAP CHE TAO CO KHi - KHOA ...... )
Ho va tén HSSV: Nguyén Vin A Lép ...... CK......
Tran Vian B Lép ...... CK......
Gi4o vién huéng dan: L& Vin C
NOI DUNG
Thiét ké quy trinh cong nghé gia cong chi tiét: .eeevvveeeerreneeeernnnneenns

Trong diéu kién:
- Dang san xuét hang loat vira.
- Trang thiét bi tu chon.
Véi cac yéu cau sau:
A. PHAN BAN VE:
- Ban vé& chi tiét gia cong kho gidy A,.
- Ban v& chi tiét 16ng phoi kho gidy A,.
- Ban v& so do nguyén ly kho gidy A,.
- 02 ban v& két cau nguyén cong kho gidy A,.
- 01 ban vé& d6 ga kho gidy A, (461 voi CDCNKTCK 02 ban).
B. PHAN THUYET MINH:
MG dau: Phan tich chi tiét gia cong
Phan 1: Chon phéi, phuong phap ché tao phoi va xac dinh luong du gia cong.
Phan 2: Thiét ké quy trinh c6ng nghé gia cong co va bién luan nguyén cong.

Phén 3: Thiét ké dd ga.

Két luan
Ngay giao d& ....euvvenenn.. , ngay hoan thanh ...............
Giam Hiéu duyét Khoa Co khi GV huéng dan



TRUONG CDKT CAO THANG CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA CO KHI Poc 1ap — Tw do — Hanh phic

BAI TAP LON CONG NGHE CHE T40 MAY
CAO PANG CN KY THUAT CO KHI - KHOA 20....
(TRUNG CAP CHE TAO CO KHi - KHOA 20 ...)

Ho va tén HSSV: Nguyén Vin A Lép ...... CK......
Tran Vian B Lép ...... CK......
Gi4o vién huéng dan: L& Vin C
NOI DUNG
Thiét ké quy trinh cong nghé gia cong chi tiét: .eeevvveeeerreneeeernnnneenns

Trong diéu kién:
- Dang san xuét hang loat vira.
- Trang thiét bi tu chon.
Véi cac yéu cau sau:
A. PHAN BAN VE:
- Ban vé& chi tiét gia cong kho gidy A,.
- Ban v& chi tiét 16ng phoi kho gidy A,.
- Ban v& so do nguyén 1y kho gidy A,.
- 01 ban v& két cau nguyén cong kho gidy A,.
- 01 ban vé& d6 ga kho gidy A,..
B. PHAN THUYET MINH:
MG dau: Phan tich chi tiét gia cong
Phan 1: Chon phdi, phuong phap ché tao phoi va xac dinh luong du gia cong.
Phan 2: Thiét ké quy trinh c6ng nghé gia cong co va bién luan nguyén cong.
Phan 3: Thiét ké dd ga.
Két luan
Ngay giao d& ....euvvenenn.. , ngay hoan thanh ...............
Khoa Co khi GV huéng dan



MO DAU: PHAN TiCH CHI TIET GIA CONG

- Dé phan tich duoc chi tiét gia cong can phai c6 ban v& CTGC rd rang va
chinh xac (kém theo ban vé ldp cum mdy hodc bé phdn mdy, thiét bi ma CTGC la
mét thanh phan trong dé - trong SX thi phdi cé, trong BTL ¢6 thé khong can).

- Phai c6 day du cac tai liéu tham khao can thiét dé qua trinh thiét ké dién ra
thudn loi, ngay cd nhiing tai liéu tham khdo trén mang hodc cac quy trinh cong
nghé tuong tu ctia nguoi khac thiét ké.

- Chuan bj day du hd so cong nghé vé thiét bi, d6 ga c6 san ciia phan xuong,
nha may, cong ty. Kha nang thuc hi¢n cua cac thiét bi, d6 ga do.

Duea vao ban vé dwoc giao, SVHS phdi nghién ciru ti mi két cdu, chirc nang
va dieu kién lam viéc cia chi tiét, cu thé la phdi xdc dinh dwoc chi tiet lam viéc &
bo phdn nao cua may, nhitng bé mat nao cua chi tiét la nhitng bé mat lam viéc chii
yéu, nhitng kich thuée, YCKT ndo la quan trong. Chi tiét gia céng lam viéc trong
diéu kién, moi truong thuan loi hay khdc nghiét ...

Cd biét, trong truong hop khéng ré chirc nang lam viéc ciia chi tiét thi phai
phan tich theo kién thirc @i hoc ¢ hoc phan Nguyén 1y — chi tiét mdy, May cdt,... dé
sau dé c6 thé xép CTGC vao cdc dang chi tiét co ban ma ta dd hoc & mon
CNCTM. Dang truc, hép, banh rang, cang, bac tir dé cé thé xdc dinh nhing diéu
kién k thudt co ban cia chi tiét va dwong 10i cong nghé.

1. Phan tich cong dung va diéu kién 1am viéc ciia CTGC
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Hinh 1 Truc vit u dong may tién
HSSV phai tra 1i cac cau hoi dudi day khi viét phan nay

- CTGC c6 nhiém vu gi trong cum may, b0 phan may, toan may?
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- biéu kién 1am viéc (moi trudng, nhiét do, toc do chuyén dong ...)

Néu khong biét rd va duoc su cho phép cia GVHD thi HSSV khong phai
viét phan nay.

Thi du khi gia cong chi tiét nhu hinh 1 ching ta c6 thé phan tich cong dung
va diéu kién lam viéc (dé viét duoc phan nay HSSV phai tim hiéu) cua truc vit u
dong may tién nhu sau:

+ Tryc vit an kh6p véi dai b (Ip trong nong u dong) dung dé truyén chuyén
dong quay cua tryc vit thanh chuyén dong tinh tién cta dai ¢ (do dai dc lp cb
dinh trén nong u dong, nong u dong dugc chéng xoay nén s& co chuyén dong tinh
tién), toc do quay cham do ngudi thuc hién.

+ Ren truc vit lam viéc trong moi truong kho boi tron nén thuong dugc boi
tron bang md.

2. Phan tich vit liéu ché tao CTGC.

Sau khi phan tich chic ning va diéu kién 1am viéc cua chi tiét, cong viéc
tiép theo 1a phai néu lén quan diém riéng vé vat liéu va cam thay chua hop ly thi dé
xuat voi GVHD hodc can bd Phong k¥ thuat - thiét ké cua nha may thay d6i bang
vat li¢u khac hop 1y hon.

Tu vat liéu CTGC da cho tra tai li¢u [8, tr...], bang ... ta viét duoc:

- Thanh phan ciu tao

- Cong dung, tinh cong ngh¢ ...

- Mot sd tinh chét co ly cua vat li¢u ...

- HSSV so sanh véi 1.1 va cho nhan xét: hop 1y, chua hop 1y? Co thé dé
nghi vo1 GVHD diéu chinh lai vat liéu ché tao CTGC

Thi du v&i chi tiét d3 cho nhu hinh 1 chung ta c6 thé phén tich vat liéu ché
tao CTGC nhu sau:

+[8 - tap 1, tr118], bang 2.3 cho ta thanh phan cdu tao cua thép C45:

0,42 — 0,50 % cac-bon,

0,17 —0,37% silic,

0,5 — 0,8% mangan,

0,04% photpho,

0,04% luu huynh,
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0,25% crom,
0,25% niken,

+[8 - tap 1, tr119], bang 2.5 chi ra cong dung cua thép C45: dung ché tao
chi tiét truc truyén, banh ring, tay bién. Khi t6i cao tan c6 do cing bé mit cao va
d6 bén trong 18i duge nang cao.

+[8 - tap 1, tr119], bang 2.4 cho ta mot vai sd liéu co ban vé co tinh va do

cung cua thép C45 nhu sau:

G161 han Do bén kéo | Do gian dai Do that Do dai va bJ cing
chay tuong ddi twrong dbi dap (thép can
nong)
o, =36 o, =61 60=16 % v =40 % a, =5 HB =229
kG/mm’ kG/mm’ kGm/cm’

Nhu vay, theo cong dung thi vat liéu ché tao CTGC da cho 1a hop 1y
1.3. Phén tich két cAu, hinh dang CTGC

Can duoc phan tich can than theo quan diém coéng nghé dé tim ra nhiing
phan tir két cau ciing nhu nhiing yéu cau k¥ thuat chua hop 1y véi chic ning lam
viéc ctia ddi tuong gia cong. Tir d6 co thé dua ra nhitng dé nghi stra d6i hoic bd
sung két cdu nhim nang cao tinh céng nghé cho phép giam khdi luong lao dong,
tang h¢ sb str dung vat li¢u va ha gid thanh san phém.

Vi véy, ban v& chi tiét gia cong phai co du cac hinh chiéu va mat cit can
thiét, kich thudc véi dung sai, o nham bé mat gia cong, sai s6 hinh dang, sai sb vi
tri twong quan, cic yéu cau k¥ thudt quan trong. Phan nghién ctru tinh céng nghé
trong két cdu can tién hanh theo cac budc sau day:

Trén co s& nghién ctru diéu kién 1am viéc cua chi tiét ta phan tich kha ning
don gian hoa két cau, chang han thay bang két cau han, két cau lap ghép, dong thoi
ca kha nang thay doi vat li¢u str dung dam bao diéu kién lam viéc.

- Phan tich kha ning ap dung phuong phap gia cong tién tién.

- Xac dinh chudi kich thuéc cong nghé va kha ning kiém tra kich thudc

bang phuong phap do truc tiép.
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- Xac dinh nhiing bé mat chuan dam bao du d6 cung viing cta chi tiét khi
gia cong.

- Phan tich kha ning 4p dung phuwong phap ché tao phdi tién tién.

- Phan tich nhimg bé mit cta chi tiét d& bi bién dang khi nhiét luyén va xem
vat li¢u da chon ding yéu cau chua?

Pé giup cho viéc nghién ciru tinh cong nghé cia chi tiét dugc dé dang SVHS
hay dua vao nhirng két cau dic biét cla nhitng chi tiét dién hinh.

Vi nhitng 1y luan nhu trén khi phan tich HSSV cén tra 10i nhing cau hoi

- Két céu, hinh dang don gian hay phirc tap? khi phan tich ban v& CTGC,
HSSV can tra 161 dugc vé két cdu, hinh dang hop 1y chwa? néu thdy chua hop 1y thi
co thé dé nghi GVHD diéu chinh lai phﬁn két cau, hinh dang.

- V6i két ciu hinh dang nhu trén ban v&, thi két luan chi tiét thudc dang dién
hinh nao? HSSV can xac dinh chinh x4c phan nay vi né da dinh hinh so bo duong
16i cong nghé gia cong.

- C6 nhiing kich thudc, bé mat dic biét nao can quan tam khi gia cong?

4040 025 7188 R4

(%) 53

6,3

oa

137 41,025
14040 025

30

f\ @8HI0
63 -_— _|_ -_—

g8+ -0 | — = =
; P
= a0 YCKT:
= a0 1. Dung sai d6 phang ciia mat A, B, C < 0,008

2 : 2. Dung sai d6 // gitra 2 tam 16 @36H7 va @88H7 = 0,016
CHJ T!?T CANG GAT 3. Dung sai d6 vuéng goc gilra mat A va tam 216 @36H7
Vatlieu GX 18 -36  vao@ssH7< 0,016

Hinh 2 Cang gat
Thi du phan tich két cAu, hinh dang CTGC & hinh 2
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+ CTGC c6 két cau twong d6i don gian, hop 1y.
+ CTGC thudc dang cang.
+ B& mat dic biét cAn quan tim khi gia cong 13 bé mit 156 @88 (15 khong

+0,025

lién tuc), bé mit quan trong ké tiép 1216 @36 véi d6 nham cao nhat 1a Ra = 0,8

va hai yéu cau k¥ thuat quan trong: dung sai d6 song song giira tam 2 16 @36

va @887 < 0,016; dung sai d6 vudng goc gitra mit A va tam 2 16 @36 va
@887 < 0,016
4. Phan tich d¢ chinh xac gia cong:

Tir phan tich & cac phan 1, 2, 3 SVHS can xac dinh, phan loai, liét ké dung
mirc d6 quan trong ctia cic YCKT (cdp chinh xéc, tri s6 dung sai) cho trén chi tiét
gia cong.

Khi viét phan ndy SVHS c6 thé tham khao ¢ Phu luc 2 (Tvi sé dung sai),
Phu luc 3 (H¢ thong 16, lip ghép doi vdi cdc kich thuwéc danh nghia tiv 1 dén 500
mm. TCVN 2245-99) va Phu luc 4 (Hé thong truc, lip ghép déi véi cic kich
thwéc danh nghia tiv 1 dén 500 mm. TCVN 2245-99).

Trong phan ndy yéu cdu SVHS phai 1am quen vdi viéc sir dung cp chinh
xé4c va tri s6 dung sai theo TCVN 2244-99 va 2245-99 trong thiét ké va tinh toan.
Céc bang trj s6 sai 1éch co ban cta truc va 16 SVHS c6 thé tra trong sach “Sé tay
dung sai lip ghép” cua Ninh Bic Tén, NXB Gido duc 2005.

Nhiing bé mat 1ap ghép trén chi tiét gia cong, SVHS phai dua vé nhiing lap
ghép thuong dung hodc uu ti€n cho trong phu luc 2 va phu luc 3.

Dbi v6i cac kich thude khong tham gia lap ghép hodc cac kich thude khong
chi dan thi dugc ché tao theo cip chinh xac phu hop véi chirc nang 1am viée cua
chung, sai léch co ban dugc qui dinh twong tng véi: H, JS d6i véi kich thude 16 va
h, js d6i véi kich thudc truc. Mién dung sai cta chung duoc phan b vé mot phia
dbi voi voi vi tri kich thude danh nghia (duong khong) giéng nhu 16 co ban H hodc
truc co ban h. Nhirng kich thudc khong thude dang 16, truc nhu khoang céch tur bé
mit nay dén bé mit kia thi mién dung sai c6 thé phan bd d6i xtimg véi duong tam.

SVHS c6 thé tham khao cép chinh xéac cua céc kich thuéc khong tham gia

1ap ghép hoic cac kich thude khong chi dan nhu sau:
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+ Cép chinh xac kich thudc tir bé mit chua gia cong dén bé mit chua gia
cong lay theo IT16 hodc cap chinh xac phdi.

+ Cép chinh xéc kich thudc tir bé mat da gia cong dén bé mit chua gia cong
lay theo IT14.

+ Cép chinh xac kich thudc gitra hai bé mit da gia cong ldy theo IT12.
- P§ chich xac vé kich thudre.

Liét ké ra tat ca nhitng kich thuéc theo nguyén tic tir cap chinh xac cao nhit
dén khong chi dan
- Pj chinh xac vé hinh dang hinh hoc.

Liét ké ra tit ca nhimg yéu cdu quan trong c6 anh huong dén chét luong
CTGC theo nguyén tac tir gia tri dung sai nhoé nhat dén gia tri dung sai 16n nhét
- P chinh xéc vé vi tri twong quan.

Liét ké ra tat ca nhiing yéu cau quan trong c6 anh huong dén chat luong
CTGC theo nguyén tic tir gia tri dung sai nho nhat dén 16n nhat

Ghi chu: co thé 13y gia tri dung sai hinh danh hinh hoc, dung sai vi tri twong
quan bang % dung sai kich thudc
- Chét lwgng bé mit (40 nham va dj cing)

Liét ké ra tit ca nhitng bé mat theo nguyén tic tir cdp d6 nham cao nhat dén
khong gia cong. Uu tién dung Ra (dung 01 thong sb danh gia d6 nham trén ban vé)

Liét ké ra tat ca nhitng bé mat ¢ yéu cau vé do cing, can quan tdm theo ddi
dé co duong 16i cong nghé thich hop cho CTGC.

Thi du phéan tich d§ chinh xac gia cong cia CTGC & hinh 1.2

+ D¢ chinh x4c vé kich thuée

* Kich thudc @88

Sai I¢ch trén ES =+0,035

Sai 1&ch dudi EI =0

Dung sai IT =ES — EI =0,035-0=0,035

[7, tr11], bang 1.4: kich thudc @88 co cap chinh xac 7

[7, tr20], bang 1.7: kich thudc 88 ¢o sai 1éch co ban 1a H

Cé thé viét @88 = Z88H7
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* Kich thuée @36

Sai 1&ch trén ES = +0,025

Sai léch dudi EI=0

Dung sai IT = ES — EI = 0,025 — 0 = 0,025

[7, tr11], bang 1.4: kich thudc @36 ¢ cap chinh xac 7

[7, tr20], bang 1.7: kich thudc 36 ¢o sai 1éch co ban la H

Cé thé viét @36 = @36H7

(Tiép tuc trinh bay cac kich thudc co6 dung sai 16n hon tiép theo cho dén
nhitng kich thuéc khong chi dan)

* Kich thudc 30 khoang cach gitta mot bé mit gia cong va mot bé mit
khong gia cong, khong chi dan 1y cap chinh xac 14

[7, tr11], bang 1.4: kich thudc 30 c6 dung sai IT = 0,43

La kich thuéc khoang cach nén lay sai 1éch co ban 1a Js14

Cé theé viét 30+0,21 = 30Js14

* Kich thudc @128 (R64) khoang cach giita hai bé miat khong gia cong,
khong chi dan 14y cap chinh xac 16 (= phéi dic cap chinh xac II)

[7, tr11], bang 1.4: kich thudc 128 ¢6 dung sai IT = 2,5

La kich thuéc khoang cach nén lay sai 1éch co ban 1a Js16

C6 thé viét @128+1,25 = Z128Js16

Nhu vay c6 hai kich thu6c chinh x4c nhit chung ta cdn quan tAm khi thiét ké
qua trinh cong nghé gia cong co 1a @88 " va @36™* dat cip 7

+ D¢ chinh x4c vé hinh danh hinh hoc

* Dung sai 6 phang ctia mat A, B, C < 0,008

[7, tr87], bang 2.7: kich thudc 40 c6 dung sai IT = 8um cap 7

* Dung sai d6 tron, do tru ciia @88
IT45won = 72 [Ty = 120,035 = 0,017
ITag 0y =2 1T =%0,035=0,017
[7, tr87], bang 2.7: kich thudc 88 c6 dung sai IT = 16um cip 7

16



Twong tu nhw trén, chung ta tié'p tuc xdc dinh dé chinh xdc vé vi tri tuwong
quan va chdt lirong bé mdt.

Van dé co ban 1a két luan cudi cing vé dung sai kich thudc, hinh ddng hinh
hoc, vi tri twong quan, nham bé mat dat cép chinh x4c cao nhéit bao nhiéu? 1a
nhirng bé mit nao? chit lugng bé mit c6 twong thich voi do chinh xac vé kich
thudce, hinh dang hinh hoc, vi tri tuong quan? néu théiy chua hop 1y thi co thé dé
nghi GVHD diéu chinh. Day co s& dé nguoi thiét ké quy trinh cong nghé dua vao
d6 khi xay dung dudng 16i gia cong.

Vi thi du minh hoa & hinh 2 ching ta cé thé rat ra két luan nhu sau:

- Nhitng kich thuéc gia cong c6 cdp chinh xac cao nhat 1a cap 7 nhu:
W88H7, J36H7, 137Js7, 140Js7.

- Hinh dang hinh hoc c6 cdp chinh x4c cao nhat 1a cdp 7 nhu: d6 phing cua
mat A, B, C; d0 tron, do tru cua J88 va J36

- Vi tri twong quan c6 cap chinh x4c cao nhat 1a dung sai d6 song song giita
tam 2 16 @3679% va @887%%*° < 0,016; dung sai do vudng goc gitta mit A va tam
2186 @36"" va 288" < 0,016

- P nham bé mit c6 cép chinh x4c cao nhat 1a Cé.p 8 nhu do nham bé mit 2
16 88 va J36.

Céc cht ¥ quan trong nhit tip trung tai nhitng bé mat ¢ lip rap va nhiing
yéu ciu dam bao khi lap rap. Do 1a mot trong nhiing yéu té quan trong khi xay
dung duong 16i cong nghé gia cong co sau nay.

5. Xac dinh san lwgng nam.

Trong ché tao may, nguoi ta phan biét ba dang san xuat. Mdi dang san xudt
c6 nhimng dic diém riéng, phu thudc vao nhidu yéu té khac nhau, tuy nhién & bai
nay chi xac dinh chiing theo bang tra (trong san xuat phai tinh toan).

- San xut stra chira, don chiéc.

- San xuét hang loat

+ Hang loat 16n
+ Hang loat vira

+ Hang loat nho.
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- Sén xuat hang khoi.

San luong hang nam dugc xac dinh theo cong thuc:

N=N1(1+m+ﬂj (1)

100
Trong d6: N —sd chi tiét san xuat dugc trong 1 nam.
N, — s6 thanh pham san xuét dugc trong 1 nam.
m — s6 chi tiét duoc ché tao thém dé du trit (5% - 7%)
B — s6 chi tiét phé pham trong nam (1% - 3%)
Néu tinh dén phé pham a% trong cac xudng ché tao phéi thi ta c6 cong thirc
sau:

N = N{HWJ @)

Trong d6: o= 1% - 3%
Sau khi xac dinh san luong hang nam cua chi tiét N, ta phai tinh trong luong
cta chi tiét theo cong thirc sau:
M, = V.y (kG)
Trong d6: M, — trong luong cua chi tiét kG.
V — thé tich cta chi tiét dm’.
y — trong luong riéng cua vat lidu kG/ dm’.
C6 2 phuong phép tinh trong lugng chi tiét:
- Tinh bang phuwong phéap thu cong chia nho chi tiét ra timg phan c6 thé
tinh duoc thé tich bang cong thirc. Sau d6 ching ta tinh tong cac phan tir d3 chia

nho.
- Dung cac phan mém CAD dé tinh. Dé tinh thé tich, chi tiét gia cong phai
duogc thé hién & dang 3D.
Bang 1. Trong lugng riéng ctia mot ) vat liéu thong dung.
Vat liéu Thép Gang déo | Gang xam Nhom Pong
vy (kG/ dm’) 7,852 7,2-174 6,8 —7,4 2,6-2,8 8,72

Sau khi xac dinh dugc M, va N ta dua vao bang 1.2 dé chon dang san XUAt.

Bang 2. Xac dinh dang san xuét dua vao trong luong chi tiét.
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Trong lwong cua chi tiét M,, (kG)

Dang san xuét <4kG 4 -200 kG >200 kG
San lugng hang nam cua chi tiét (chiéc)
Pon chiéc <100 <10 <5
Hang loat nho 100 — 500 10 — 200 10— 55
Hang loat vira 500 — 5.000 200 — 500 100 — 300
Hang loat 16n 5.000 — 50.000 500 — 1.000 300 — 1.000
Hang khdi > 50.000 >5.000 > 1.000

Khi 1am BTL va PATN Céng nghé ché tao may SVHS trudng can luu :
- Dang san xuat duge cho trude: hang loat vira.
- Trang thiét bi tu chon.

Do d6 SVHS sau khi tinh trong luong cta chi tiét M, (kG), tra bang 1.2 dé
xé4c dinh san luong hang nim cua chi tiét.

Thi dy tinh khéi lugng CTGC M, ¢ hinh 1.2
Dung phan mém 3D Proe 5.0 tinh
V =0,626 dm’

[8 - tap 1, tr43], bang 1.17 cho khdi lwong riéng cta gang y = 7-7,4kG/dm’
Léy y=12

M, =V =72x0,626 = 4507 kG

[5, tr31], bang 2.6 voi dang SX hang loat vira (loat trung)

Khéi luong CTGC M, = 4,507 kG — san lugng nim ~ 500 CTGC/nim

6. V€ ban vé CTGC

Trén co s& ban v€ da cho, SVHS v¢€ lai ban vé hoan chinh véi sy gép v cua
gido vién hudng dan, dﬁy du kich thudc, d§ nham, yéu ciu ky thuat, vat liéu gia
cong, chit luong bé mit... trén kho gidy A, hodc A,.

Trude khi v& chinh thic ban vé& nay, tat ca nhiing sira doi phai dugc thong
qua GVHD, tiy theo mtrc d0 phtc tap ctia chi tiét ma ban v& co thé ¢ 2, 3 hinh
chiéu. Trong trudng hop ca 3 hinh chiéu chua thé hién hét két cdu cua chi tiét thi
phai dung thém cac mat cat trich, cac hinh chiéu phu. Tét ca nhitng duong nét, ky

hiéu phai duogc thé hién theo quy dinh, han ché trinh bay nét khuét trong ban v&.
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Bén canh hodc bén dudi cua chi tiét phai ghi ddy dii nhitng yéu cau k¥ thuat, kich
thude cua chi tiét phai co dung sai, bé mit gia cong phai ghi diy du d6 nham can
dat. Hinh 1.3 trinh bay ban v& chi tiét banh ring Z32, HSSV c¢6 thé tham khao céch
trinh bay, duong nét, ghi ky hiéu dung sai, théng sd banh ring, yéu cau k¥ thuit ...

BANH RANG Z 32 (%)

Vatliéu C45
6.3
18 28 2
</
@55 +12 1
7
@68#}‘3‘5
/ m 4
32
D |128
D, |13
D, |118
</ aE
£ 0
/ @60 CCX] 8
@114
1
?4 -]4*‘3 43
YCKT:

- Dung sai 46 déng tdm gitta dudng kinh véng chia vai 16 then hoa < 0,02.
- Nhiét luyén banh rang dat df clrng tir 45 - 48 HRC.
-Vat canh toan bd 2x45°

Hinh 1.3
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PHAN 1: CHON PHOI, PHUONG PHAP CHE TAO PHOI

VA XAC PINH LUQNG DU.
1.1. Chon phoi
Dua vao:
- Dang SX
- Pac diém hinh dang CTGC
- Vit liéu CTGC...

Néu 1én cong dung, wu nhugc diém cua cac loai phoi va két luan chon phoi
duc, rén, dap, can, kéo, han ...

Thi du véi CTGC hinh 1.3 banh rang Z32 hop tde do may tién T620M

+ Dua vao dang SX hang loat vira.

+ Hinh dang CTGC don gian.

+ Vat li¢u 1a thép C45

Ching ta c6 thé chon phdi duc, phoi can (thanh) hodc phdi rén. Phéi duc
khong dam bao co tinh, phoi can gia cong nhiéu budc va bo nhiéu vat liéu, phoi
rén dam bao dugc co tinh cia CTGC (banh rang); phoi dic va phdi rén khong bo
phi nhiéu vt lidu. Vay trong trudng hop nay chung ta nén chon phoi rén.

1.2. Phwong phép ché tao phdi

Ung véi vat lidu cua chi tiét gia cong can liét ké cac phwong phap ché tao
phéi. Néu vu nhuoc diém cua ting phuong phap.

Ung voi dang san suét da cho (d6i v6i BTL va PATN Céng nghé ché tao
mAy - san xuat loat vira). SVHS phai chon ra mét phuong phéap va xac dinh rd phoi
ché tao dat cip chinh xac may? Pay la co s¢ dé tra lugng du hodc tinh luong du.

Khi chon phéi phai chu ¥ sao cho hinh dang ctia phéi gan véi hinh dang cua
chi tiét gia cong.

Sau day 1a mot s6 goi v vé cac loai phoi thuong dung trong BTL va PATN
Cong nghé ché tao may.

1.2.1. Phoi thép thanh

Thuong dung dé ché tao con lan, chi tiét kep chat, cac loai truc, xilanh,

pitton, bac, banh ring c6 dudng kinh nho, ... Trong san xuét hang loat vira, hang

loat 16n, hang khdi thi dung sai cua thép thanh c6 thé 1ay theo bang 1.17.
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1.2.2. Phéi dap

Thuong dung dé ché tao truc banh ring con, truc banh ring thing, cang, truc
chir thap, truc khuyu, ... Céc loai chi tiét nay dugc dap trén may bua dap ding (co
thé trén may bua nam ngang). Chi tiét don gian co thé khong c6 bavia, chi tiét
phuc tap thi trong lugng bavia khoang (0,5 — 1)% trong lugng phdi. Dung sai phoi
dap cho trong “S6 tay Cong nghé ché tao may” tap 1 [7].

1.2.3. Phoi rén tu do

Trong san xuat don chiéc va hang loat nho, nguoi ta thuong ché tao phoi
bang phuong phap rén tu do. Dung sai phéi rén ty do cho trong “S6 tay Cong nghé
ché tao may” tap 1 [7].

1.2.4. Phéi dac

Thuong dung dé ché tao chi tiét co hinh dang phirc tap, cang, truc khuy, ...
Vit liéu dung cho phoi duc 1a gang, thép, déng, thau, nhom, va céc loai hgp kim
khac. Bac dugc thuc hién trong khudn cat, khuén kim loai, khuén vo méng voi cac
phuong phap dac ly tam, dic ap lyc, dic theo mau chay. Khi chon phdi duc can
tham khao cac tai liéu Cong nghé ché tao phoi, Thiét ké dac, S6 tay cong nghé ché
tao may ...

- Néu 1a phoi duc hodc rén, dép, can, kéo, han ... thi li¢t ké va néu dac diém,
kha ning cong nghé cac phuong an dic hodc rén, ddp, can, kéo, han ... Két luan
chon phuong an dic hoac rén, dap, can, kéo, han ... hop 1y va két luan cép chinh
xé4c cuia phoi twong ung voi phuong an vira chon. V& ban vé so do nguyén 1y rén,
dap, cén, kéo, han ... hodc ban vé so dd duc.

Thi du v&1 CTGC hinh 1.3 ¢ trén ching ta da chon phoéi rén. C6 02 phuong
phap rén phoi:

+ Phuong phép rén ty do c6 nhirng dic diém sau:

* Linh hoat, rén dugc phoi ¢6 hinh dang phuc tap, kich thude 16n, co
kha ning bién t6 chirc hat thanh t6 churc thd, do d6 1am ting kha ning chiu tai caa
vat liéu. Thiét bi don gian, dau tu von it.

* Po chinh xac vé kich thudc va hinh dang thap, dé lai lugng du gia
cong co 16n, hé sb sir dung vt liéu thip, chit lugng giira cac phan cia phoi khong

ddng déu. Nang suit thap
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Dung nhiéu trong SX loat nhé, don chiéc va sira chira.
+ Phuong phép rén khudn (dap thé tich) ¢6 nhiing dic diém sau:

* Phoi c6 d6 chinh xac vé kich thude va hinh dang, chét lugng bé mit
tdt, trang thai ung suat khédi déu, hé s su dung vat li¢u cao.

* Can c6 thiét bi cong sut 1om, khong ché tao duge phoi 16n, chi phi
ché tao khuén cao. Do d6 dé dat hiéu qua khi sb lugng chi tiét du 16n va hinh dang
turong ddi don gian.

Dung nhiéu trong SX loat vira tro 1én.
Tir nhitng phén tich trén, chung ta chon phuong phap ché tao phdi 1a rén
khuon (dap thé tich), phoi chinh xac cp 2

- Phuong phép vé so dd dac hodc so d6 ché tao phoi rén, dap, can, kéo, han ...
|

| ] 1
—— ‘ —r 4 —

|

|

I

Hinh 1.1 trinh bay so do rén khuén hé ¢ dang don gidn

Déi véi so d6 ché tao phoi rén, dap, céan, kéo, han ... HSSV chi can thé hién
mot s6 trinh ty co ban tir phoi ban dau qua cac budce dén hinh dang phoi sau cung.

Ciing voi hinh 1.3 trén néu chon phdi duc thi so d6 duc dugce trinh bay nhu
hinh 2.2

Khi chon phéi duc HSSV can phai dya vao:
- Cong dung, diéu kién 1am viéc (d0 chinh x4c) cua cac bé mit.
- Két cau hinh dang cia CTGC

Khi v& so db duc luu y

+ Chon dugc mat phan khudn: phai léy duoc mau ra khi 1am khudn

+ Chon dugc vi tri khi dtc cta cac bé mit CTGC: mat trén khudn, mat dudi

khuon, mat bén.
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1. chdt dinh

vi gitra 02
hom khuon

2. dau hot

3. dau ngot
4. 161

5. dau rot

6. bulong

kep cd dinh

vi tri 02

hom khuon

Hinh 1.2 trinh bay mét dang so do diic don gidn

1.3. Xac dinh luwgng dw
1.3.1. Xac dinh lwgng dw
- Péi véi phoi duc: tra bang xac dinh lugng du ting bé miit.
- Bdi v6i phoi rén, dap: tra bang xac dinh luong du tirng bé mit.
- DBdi v6i phoi can, kéo: tra bang xac dinh lugng du trung gian timg bé mat, ldy
kich thudc ctia bé mat 16n nhét lam chuan, tra bang xac dinh kich thudc phdi theo
tiéu chudn.

Véi thi du hinh 1.3, véi dang san xuat hang loat vira, phdi duc chinh xac cip
II, chiing ta tra bang xac dinh luong du tong cong nhu sau:

+ Mat dau cia @114 c6 vi tri khi dic 1a mat dudi khuon, mit dau @94 la
mat trén khuon, cac mat tru la mat bén.

+ Kich thudc 16n nhat cua chi tiét 1a @136, 16 @56 dbc rong.

[9, tr38], bang 1.34 cho céc s6 liéu luong du tong cong va dung sai phdi duc
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* Kich thudc 16n nhét 120-260, kich thudc DN = 74 (50-120) mat day
co luong du Z = 4 mm, mat trén c6 luong du Z = 5 mm,dung sai + 0,8 mm

* Kich thudc 16n nhat 120-260, kich thudec DN = @136 (120-260) mat
bén c6 luong du Z = 5 mm, dung sai = 1,0 mm

* Kich thudc 16n nhat 120-260, kich thuéec DN = @56 (120-260) mit
bén c6 luong du Z = 4 mm, dung sai = 0,8 mm

Ciing v6i thi du hinh 1.3, phdi rén dang bac c6 g& va c6 16 ché tao tir thép
thudng va thép hop kim trong khudn hd ghép tron trén may bua dat cap chinh xéac
thuong, ching ta tra bang xac dinh luong du téng cong nhu sau:

+ Buong kinh CTGC @134 (110-150); &114; 94

+ Chiéu cao CTGC la 74; 28; 18

+ Puong kinh 16 @56

[9, tr59], bang 1.47 cho céc s6 liéu luong du tdng cong va dung sai phdi

* Puong kinh CTGC @134 (110-150), chiéu cao H74 (65-80) cb
lugng du Z;, = 9 mm, duong kinh &134 ¢6 luong du Zp; = 10 mm, duong kinh
114 c6 luong du Zp, = 8 mm, duong kinh 94 c6 lugng du Zp; = 8 mm, dudng
kinh &56 c6 luong du Zp, = 16 mm, dung sai + 2,0 mm

Luuy

- 86 liéu trong cdc thi du phéi rén ¢ trén la lwong dw tong cong hai phia.

- Khi tra long dw gia céng co 16 vt diic la gang xdm hodc thép HSSV ¢
thé tra trong cdc bang tir 1.1 dén 1.8 trong tai liéu nay, nhung sé liéu dé la lrong
dw mét phia va lieu y nhitng chi dan khi tra lwong dw diic 16 lap ghép
1.3.2. V& ban vé chi tiét 1dng phoi
- Khai quat

+ Bén v& chi tiét 10ng phdi 1a ban v& thé hién toan bo vi tri, d6 16n luong dur.

+ Bén v& lién quan dén ché tao phoi

Puoc vé theo quy dinh vé mit cit, mau cia CTGC va luong du
- Trinh ty v& ban v& chi tiét 16ng phoi

+ Dit toan bd hinh v& CTGC 1én ban v& theo khd gidy, ti 1& da dinh trude: v&

mau den theo tiéu chuan trinh bay ban v& k¥ thut Viét Nam.
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+ V& luong du di tra & phan trén vao cac bé mit gia cong: gach chéo mau do
& nhitng bé mit ¢ v& lugng du.
+ Ghi kich thudc theo nguyén tac:
* Kich thudc ban vé phoi
* Kich thudc thé hién d6 10n va vi tri cta lugng du
* Dung sai theo cap chinh xac phoi
* Ghi yéu cau k§ thuat caa phoi
Lay CTGC & hinh 1.3 lam thi dy, chon phdi diic ching ta s& v& ban vé& chi

tiét 1ong phdi nhu sau:

w1224 0
1818 37418
20
4 5
4
L
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=
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—_ e T
L
83148 w4840 8
o7a+0.g

1. Phéi duc khéng hi 16 xi, cong vénh.
2. Phéi duc khong bién cung
3. Cac goc luven khéng ghi lay R2

Hinh 1.3 bdn vé chi tiét long phéi
1.3.3. Tinh hé s6 sir dung vat liéu
- Tinh khéi lugng CTGC: M,
- Tinh khéi lugng phdi: My,

- Tinh hé sb st dung vat li¢u: K = %
ph
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Ghi chu:

Kich thwoc danh nghia 1a kich thuoc tu bé s& mat dinh vi dén bé mat gia
cong (bé miat dang tra luong du). Pidu nay yéu ciu nguoi tra luong du phai phac
hoa trudc quy trinh céng nghé gia céng co. Nhu vy nhitng bé mit co cung vi tri
khi dac khong hén s& c6 cung lugng du gia cong co nhu nhau.

Bang 1.7 Lwong duw 16n nhat dé gia cong co khi cac 15 lip ghép cia vat dic

bang gang xam (mm)

Nhom lugng du Nhom lugng du
Kich thuéc 16n 1 2 3 Kich thuéc 16n 1 2 3
nhat cua vat duc San xuét nhét cta vat dic San xuat
(mm) . hang | don (mm) . hang | don
16 loat | chiéc 16 loat | chiéc
Dudi 100 3 4 5 800-1200 7 9 10
100-200 4 5 6 1200-1800 8 10 12
200-300 5 6 7 1800-2600 9 12 14
300-500 6 7 8 2600-3800 14 16
500-800 6 8 9 3800-5400 16 18
trén 5400 18 20

Khi gia cong cac 16 c6 chidu dai gp nim lan dudng kinh thi luong du dbi
v6i nhom 1 va 2 duge xac dinh tuong Gng theo nhém 2 va 3, con lwong du ddi véi
nhoém 3 tang 1én tuy theo phuong phép duc.

Kich thudc bé nhét cua nhitng 16 khong gia cong trong cac vat dic gang ché

tao trong khuon cat, tinh bang (mm) nhu sau:

Chiéu day thanh vat dtc 6-10 20-30 40-50

DPuong kinh 16 dic 6-10 10-15 12-18

Déi v6i vat dac thép 1Ay tri s6 1on hon mét chut.
Kich thudc 16n nhit cua 16 gia cong bang cach khoan vat duc dic, thuong
liy 1a 20 mm trong san xuat 16n, 30 mm trong san xuat hang loat va 50 mm trong

san xuat don chiéc.
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Bang 1.8 Luong duwr gia cong co ciia gang va thép dic bang khudn kim loai

Kich thuodc vat duc (mm) Luong du mot phia (mm)
L Mat Sai lach 16n
Chiéu dai Ch;lzl; Igng m‘;‘leé’n hﬁ(t)r?;n Mt trén nhat + (mm)
ngoai
DPén 25 Dén 20 0,7 0,8 1,0 0,3-0,5
26 —40 15-40 1,0 1,2 1,5 0,4—-0,6
41 - 60 25-60 1,2 1,4 1,7 0,5-0,8
61 —100 30-100 1,4 1,6 2,0 0,5-1,0
101 — 160 50-160 1,6 1,8 2,2 0,6-1,0
161 — 250 100 — 250 2,0 2,2 2,5 0,8—-1,2
251 — 400 100 — 400 2,2 2,4 2,7 1,0-1,2
401 — 600 150 — 600 2,6 2,8 3,0 1,2-14
601 — 1000 200 - 1000 3,0 3,2 3,5 1,2-1,5
1001 — 1600 200 - 1600 3,2 3.4 4,0 1,2-1,5

Tri1 s0 sai I¢ch nho dung khi bé mat lam viéc ctia khuon cé gia cong co, con

lai s6 16n dung khi khong c6 gia cong co.

Bang 1.9 Lwgng dw gia cong co Z va dung sai kich thudc (£) cua phoi rén tuw

do dic va tron: tiét dién tron, vudng, chir nhit tir thép thwong va thép hop

kim trén may ép (hinh 1.4)

N

Z/2

Cip chinh xic I (mm)

Kich thuée chi tiét @, H, B

Chicu dai chi tiét | g . : . . : .
L (mm) - 88| 88| 82| 28| 88| €88
O — N N AN N N n < <t v v O

Q A A A A A A
T6i 1000 10 (£3) | 12/(£3) | 14 (4) | 16 (+4) | 17 (x4) | 19 (+4) | 20 (+4)




1001 — 1600 | 12 (3) | 14 (24) | 16 (4) | 17 (£4) | 19 (£4) | 20 (z4) | 21 (+4)
1602 — 2500 14 (£4) | 16 (£4) | 17 (4) | 19(4) | 20 (£4) | 21 (#4) | 22 (#4)
2501 — 4000 16 (£4) | 17 (£4) | 19(4) | 20 (£4) | 21 (£4) | 22 (£4) | 23 (#4)
4001 — 6300 | 17 (&4) | 19 (4) | 20 (£4) | 21 (&4) | 22 (24) | 23 (4) | 24 (+4)
Cép chinh xac II (mm)
Kich thudc chi tiét @, H, B (mm)
Chiéu dai chi tiét S , , , , , ,
tem | T | SE 22 28 2§ 5% 5%
= A A A A A A

Téi 1000 12 (£4) | 13(@&5) | 14(#5) | 15@&ES) | 16 (#6) | 17 (£6) | 18 (x6)
1001 — 1250 13(£5) | 14@&5) | 15(£5) | 16(&6) | 17 (6) | 18 (£6) | 19 (£7)
1251 — 1600 14 (£5) | 15@&S) | 16 (#6) | 17(*6) | 18 (6) | 19 (£7) | 20 (7)
1601 — 2000 15(£5) | 16(&6) | 17 (#6) | 18 (*6) | 19 (*7) | 20 (£7) | 21 (7)
2001 — 2500 16 (£6) | 17(&6) | 18 (#6) | 19 (*7) | 20 (£7) | 21 (£7) | 22 (&8)
2501 — 3150 17(£6) | 18(@&6) | 19 (*7) | 20(&7) | 21 (&7) | 22 (£8) | 23 (&8)
3151 — 4000 18 (£6) | 19(*7) | 20 (£7) | 21 (£7) | 22 (#8) | 23 (£8) | 24 (8)
4001 — 5000 19=7) | 20(*7) | 21 (*7) | 22(*8) | 23 (8) | 24 (8) | 25 (29)
5001 — 6300 20 (£7) | 21 (7) | 22(#8) | 23 (#8) | 24 (#8) | 25(£9) | 26 (9)
6301 — 7100 22 (8) | 23 (£8) | 24 (#8) | 25(*9) | 26 (£9) | 27 (£9)
7101 — 8000 24 (£8) | 25(9) | 26 (£9) | 27 (£9) | 28 (£10)
8001 — 9000 26 (£9) | 27(+9) | 28 (+10) | 29 (+10)
9001 — 10000 28 (£10) | 29 (=10) | 30 (x10)
10001 — 11200 30 (£10) | 31 (£11)
11201 — 12500 32 (x11)
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Cép chinh xac II (tt)

Kich thudc chi tiét @, H, B (mm)
Chiéu dai chi tiét , , . : . . .
L (mm) 2 2 RARA RS S I 7 S S 3 8 X
[o\ I e g} NN con <t <+ < <t v v \O
A A A A A A A
Téi 1000 19(£7) | 20(@&7) | 21 (#7) | 22 (8) | 23 (#8) | 24 (£8) | 25 (9)
1001 — 1250 | 20 (&7) | 21 (&7) | 22 (8) | 23 (48) | 24 (+8) | 25(£9) | 26 (+9)
1251 — 1600 21 (7) | 22(#8) | 23 (£8) | 24 (¢8) | 25(x9) | 26 (£9) | 27 (+9)
1601 —2000 | 22 (#8) | 23 (&8) | 24 (£8) | 25(%9) | 26(£9) | 27 (£9) | 28 (+10)
2001 —2500 | 23 (#8) | 24 (8) | 25(9) | 26 (£9) | 27 (£9) | 28 (£10) | 29 (+10)
2501 — 3150 24 (#8) | 25(@E9) | 26 (*9) | 27 (£9) | 28 (£10) | 29 (£10) | 30 (=10)
3151 — 4000 25(£9) | 26 (29) | 27 (£9) | 28 (£10) | 29 (£10) | 30 (£10) | 31 (=11)
4001 —5000 | 26 (£9) | 27 (=9) | 28 (£10) | 29 (£10) | 30 (£10) | 31 (£11) | 32 (=11)
5001 — 6300 | 27 (£9) | 28 (£10) | 29 (£10) | 30 (£10) | 31 (£11) | 32 (x11) | 33 (11)
6301 —7100 | 28 (£10) | 29 (£10) | 30 (£10) | 31 (£11) | 32 (£11) | 32 (£11) | 34 (=12)
7101 — 8000 | 29 (£10) | 30 (£10) | 31 (£11) | 32 (&11) | 33 (£11) | 34 (£12) | 35 (£12)
8001 —9000 | 30 (£10) | 31 (£11) | 32 (£11) | 33 (£11) | 34 (£12) | 35 (£12) | 36 (£12)
9001 — 10000 | 31 (£11) | 32 (£11) | 33 (11) | 34 (£12) | 35 (£12) | 36 (£12) | 37 (£13)
10001 — 11200 | 32 (£11) | 33 (£11) | 34 (£12) | 35 (£12) | 36 (£12) | 37 (£13) | 38 (£13)
11201 — 12500 | 33 (£11) | 34 (£12) | 35 (£12) | 36 (£12) | 37 (£13) | 38 (£13) | 39 (£13)
12501 — 14000 | 34 (£12) | 35 (£12) | 36 (£12) | 37 (=13) | 38 (x13) | 39 (x13) | 40 (+14)
Ci"ip chinh xac II (tt)
Chidu Kich thuéc chi tiét @, H, B (mm)
dai chi . . . . ! ! ! 1
I S (] (=] S S
L g2 28 28| gE |88 )58 HE|SE
(mm) A A A A A A A A
Toi g (*9) | 27 (£9) | 28 (x10)
1000
1001 —
27 (£9) | 28 (£10) | 29 (£10) | 30 (£10)
1250
1251 - 28 (£10) | 29 (£10) | 30 (£10) | 31 (£11)
1600
1601 —
2000 | 20 GF10) | 30 (£10) | 31 (=11) | 32 (1) | 33 (1)
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2001 —
hs00 | 30G10) | 31D | 32 (11) | 33 (11 | 34 (12) | 35 (+12)
2501 —
2150 | STGID |32 11) |33 (&11) | 34 (£12) | 35 (+12) | 36 (+12) | 37 (+13)
3151 —
000 | 32D | 33 (11) | 34(12) | 35 (£12) | 36 (£12) | 37 (£13) | 38 (+13) | 39 (+13)
4001 —
so00 | 33 G1D) | 34 (+12) | 35 (£12) | 36 (£12) | 37 (+13) | 38 (+13) | 39 (£13) | 40 (x14)
5001 —
300 | 34 (12| 35 (+12) | 36 (£12) | 37 (£13) | 38 (+13) | 39 (+13) | 40 (14)
6301 —
Cloo | 35 G12) | 36 (12) | 37 (13) | 38 (£13) | 39 (£13) | 40 (+14)
7101 —
g000 | 30 CE12) 37 (13) | 38 (£13) | 39 (£13) | 40 (£14)
8001 —
+ + + +
o000 | 37 C13) | 38 (£13) | 39 (13) | 40 (+14)
9001 —
+1 +1 40 (£14
L0000 | 38 C13) 39 (£13) | 40 (14)
10001 —
+ +
200 | 39 (£13) | 40 (14)
11201 —
+
12500 40 14)
12501 —
14000
Chu thich:

- Vi céc chi ti€t co ti€t dién vudng va chir nhat c¢6 chiéu dai té1 8000 mm,

lwong du gia cong cac kich thude cua tiét dién duoc ting thém 3mm. Vi cac chi

tiét co tiét dién vudng va chir nhat co chiéu dai hon 8000 mm, luong du gia cong

céc kich thuée cua tiét dién duge tang thém Smm.

- V&i phdi rén c6 bac va ranh, nguoi ta tang thém vao lugng du cua cac tiét

dién (trur tiét dién chinh) mot lugng tuy thudoc do chénh lé€ch cua duong kinh céc

tiét dién d6 so véi duong kinh tiét dién chinh.

- V6i truc c¢6 nhiéu béc thi tiét dién chinh 1a tiét dién c6 duong kinh 1én

nhét.

- Khi tang lugng du gia cong co cho cac doan ¢6 d§ chénh duong kinh dung

sai (+) van khong thay d6i.
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Phéan luong du ting thém cho cac kich thudc duong kinh duoc cho trong

bang dudi day (mm):

Hiéu céc P};iltzlong Hiéu céc P}fl?g;gng Hiéu céc P};iltzlqng
dudmg kinh thémg dudng kinh thémg dudng kinh thémg
bén 56 2 316-355 13 601-630 23
57-80 3 356400 14 631-670 24
81-112 4 401-425 15 671-710 25
113-140 5 426450 16 711-750 27
141-180 7 451-475 17 751-800 29
181224 8 476-500 18 801-850 30
225-250 9 501-530 19 851-900 32
251-280 10 531-560 20 901-950 34
281-315 12 561-600 22 951-1000 36

Bang 1.10 Lwgng dw gia cong co' Z va dung sai kich thwéc (£) cia phoi rén tw
do dic va tron: tiét dién tron, vudng, chir nhat tir thép thwong va thép hop

kim trén may ép (hinh 1.5)
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Cép chinh xac I

Kich thuéc chi tiét @, B, L (mm)
Chiéu cao H E E ﬁ § 5 § § @
(mm) < o " " o o o <
SH I R O O N O
125160 | 11(23) | 12(£3) | 13 (#3) | 14 (#3) | 15 (4) | 16 (x4) | 17 (24) | 18 (4)
161 -200 | 12/(23) | 13(£3) | 14 (+4) | 15 (x4) | 16 (24) | 17 (x4) | 18 (24) | 19 (4)
201-250 | 13 (#3) | 14 (24) | 15(4) | 16 (24) | 17 (24) | 18 (24) | 19 (24) | 20 (£5)
251-325 | 14 (#3) | 15(24) | 16 (24) | 17 (24) | 18 (24) | 19 (24) | 20 (£5) | 21 (5)
326 — 400 16 (£4) | 17 (24) | 18 (#4) | 19 (=4) | 20 (5) | 21 (#5) | 22 (£5)
401 — 500 19 (24) | 20 (&5) | 21 (#5) | 22 (£5) | 23 (&5)
501 — 630 22 (£5) | 23 (5) | 24 (5)
Cép chinh xac II
Kich thuéc chi tiét @, B, L (mm)

Chiéu cao - = S " o S = S
i L I R E A A I R m
125160 | 15 (£6) | 16 (£6) | 17 (£7) | 18 (£7) | 19 (£7) | 20 (#8) | 21 (8) | 22 (&9)
161200 | 16 (£6) | 17 (£7) | 18 (£7) | 19 (£7) | 20 (£8) | 21 (#8) | 22 (29) | 23 (&9)
201 —250 | 17 (£7) | 18 (£7) | 19 (27) | 20 (28) | 21 (£8) | 22 (£9) | 23 (£9) | 24(x10)
251 —325 | 18 (27) | 19 (£7) | 20 (£8) | 21 (+8) | 22 (£9) | 23 (29) | 24(£10) | 25(x:10)
326 — 400 21 (#£8) | 22 (£9) | 23 (29) | 24(x10) | 25(=10) | 26(x11)
401 — 500 24(£10) | 25(x10) | 26(=11) | 27(£11)
501 — 630 27(x11) | 28(x11)
631 — 800
801 - 1000
Chau thich:

- Vi cac chi tiét hinh chit nhat, H duoc coi 1a kich thuéc bé nhéit con L 1a
kich thudc 16n nhat.
- V&i céc phoi rén dac hinh tru khi @/H > 4 cho phép c6 do cau.
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Cép chinh xac 2 (tt)

Kich thuéc chi tiét @, B, L (mm)

Chiéu cao H

(mm)

>500 - 560
>560 - 630
>630 - 710
>710 - 800
>800 - 900
>900 - 1000
>1000 - 1120

125-160 | 23 (9) | 24 (£10)

161 -200 | 24 (£10) | 25 (£10) | 26 (x11)

201 -250 | 25(«10) | 26 (£11) | 27 (£11) | 28 (x11)

251-325 | 26 (£11) | 27 (£11) | 28 (£11) | 29 (£12) | 30 (£12) | 31(x13)

326 -400 | 27 (£11) | 28 (x11) | 29 (x12) | 30 (£12) | 31 (£13) | 32(x13) | 33(x14)

401 - 500 28 (£11) | 29 (£12) | 30 (£12) | 31 (£13) | 32 (£13) | 33(x14) | 34(%14)

501 -630 | 29 (£12) | 30 (£12) | 31 (*13) | 32 (£13) | 33 (£14) | 34(x14)

631 —800 30 (12) | 31 (£13) | 32 (£13) | 33 (£14) | 34 (x14)

801 - 1000 33 (£14) | 34 (£14)

Luong du gia cong co Z va dung sai kich thude (£) ctia phoi rén ty do khép
ndi, dia, thanh va tAm c6 15 tir thép thuong va thép hop kim trén may ép.

Bang 1.11 Lwong duw gia cong toi thiéu khi gia cong mit phang

Kich thudc 16n nhat ciia bé mat gia cong, mm

P = =
o K @ S S D S =
Phuong phép gia cong @ a N A % a X ™
el 8|88 s|gls
— N ) 2 N S
wig | ig | Ductrong khuoncatedp | g9 | 4y | 15 | 20 | 31| 45 | 7.0 | 100
& 5| g | chinhxacl
Q , A y A
g 8| & Diewongkhuonedtedp | o | 45 | 16 | 23 | 32 | 46 | 7.1 [ 110
Do @ chinh xac II
> o
© o é buc trong khuon kim loai 0.7 | 0.8 1.0 1.6 | 22 | 3.1 | 46 | 7.0
we | &
<§,§ %n buc trong khuoén vé méng | 0.5 0.6 | 0.8 1.4 | 20 | 29
S ol B " S
G | £ | buc trong khuon mau 03 | 04 | 05 | 08
nong chay
Gia cong bdn tinh bang dao €6 IuGi | 75 | 655 | 03 | 03 | 035| 04 | 0.5 | 0.65
sau khi gia cong tho
Gia cong tinh bang dao ¢6 ludi sau 0.16 | 0.16 | 0.16 | 0.16 | 0.16 | 0.16 | 0.20 | 0.20
khi gia cong ban tinh
Mai so'b0 va mai mot lan cde bemat 1 5 1 0 05 | 0,05 | 0.05 | 0.05 | 0.05 | 0.08 | 0.08
sau khi gia cong tinh bang dao c6 ludi
Mai tinh sau khi mai so bo 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.05 | 0.05
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Bang 1.12 Lwong du t6i thiéu khi gia cong 16 bang mai (mm)

Luogng du cho dudng kinh theo kich thudc

Phuong phép gia cong S ? 3' %. % é §

> 2| =2 2| 8| 2|8

Mai trudc nhiét luyén 0.2 0.3 0.3 0.3 0.4 0.5 0.5
Mai tho sau nhiét luyén 0.2 0.2 0.2 0.3 0.3 0.3
Mai tinh sau nhiét luyén 0.1 0.1 0.1 0.2 0.2 0.2

Bang 1.13 Lwong duw t6i thiéu khi gia cong khi cao

Mit phing L
Luong du mét phia (mm) Luong du ch‘o dub‘nNg
. . kinh khi chiéu dai 10
khi chiéu dai mat phang dat (mm) dat
Chiéu rong DPuong
< 12 o = O O f 11X
mat phang = S = S S kinh 16 o = S
) S IS <+ O i IS A
s | g g gl g 2 g s
— a S S S = — I\
- Q <
Téi 100 0.10 | 0.15 | 0.20 | 0.25 0.3 Té6i 80 0.05 0.08 | 0.12
>80-180 | 0.10 | 0.15 | 0.25
>100 - 500 0.15 0.20 | 0.25 | 0.30 | 0.40
>180-360 | 0.15 0.25 | 0.35

Bang 1.14 Lwong du t6i thiéu khi gia cong ranh

Luong du theo chiéu rong rinh mm

Chicu rong ranh Phay tinh sau khi phay tho Méj;if;:jﬂ:i;g?ﬁjéjua

Téi 6 1.5 0.5
>6—10 2.0 0.7
>10-18 3.0 1.0
>18—-30 3.0 1.0
>30 - 50 3.0 1.0
>50 - 80 4.0 1.0
>80 — 120 4.0 1.0

Chii ¥: Khi chiéu rong ranh t6i 80 mm, thi chiéu sdu ranh t6i 40 mm.
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Bang 1.15 Lwong du toi thiéu khi gia cong miit dau

Chiéu dai chi tiét

Kich thudc 16n nhét cia mat dau

Cit tinh sau khi cét tho

Mai sau khi cét tho

Toi 10 0.5 0.6 1.0 0.2 0.2 0.3
>10-18 0.5 0.7 1.0 0.2 0.3 0.3
>18 -30 0.6 1.0 1.2 0.2 0.3 0.3
>30-50 0.6 1.0 1.2 0.2 0.3 0.3
>50 - 80 0.7 1.0 1.3 0.3 0.3 0.4
>80 — 120 1.0 1.0 1.3 0.3 0.3 0.5
>120-180 1.0 1.3 1.5 0.3 0.4 0.5
>180—-260 1.0 1.3 1.5 0.3 0.5 0.5
Bang 1.16 Huéng din chon dung cu cit khi gia cong 16
Kich Cép chinh xac 7H
thudce Lo trong vat li€u dac L6 dac hodc dép san
danh Khoan Khoét Doa Khoét Doa
nghta . . ban Ban
cuald | Lanl | Lan2 | . | Tho | Timh | Tho | . = | Tho | Tinh
12 10.7 11.82 11.94 12
13 11.7 12.82 12.94 13 12 12.82 12.94 13
14 12.7 13.82 13.94 14 13 13.82 13.94 14
15 13.7 14.82 14.94 15 14 14.82 14.93 15
16 14.25 15.82 | 15.94 16 15 1582 | 15.94 16
17 15.25 16.82 16.94 17 16 16.82 16.94 17
18 16.25 17.82 | 17.94 18 17 17.82 | 17.94 18
19 16.5 18.75 | 18.93 19 18 18.75 | 18.93 19
20 17.5 19.75 19.93 20 19 19.75 19.93 20
21 18.5 20.75 | 20.93 21 20 20.75 | 20.93 21
22 19.5 21.75 21.93 22 21 21.75 21.93 22
23 20.5 22.75 | 22.93 23 22 22.75 | 22.93 23
24 21.5 23.75 23.93 24 23 23.75 23.93 24
25 22.5 24.75 24.93 25 24 24.75 24.93 25
26 23.5 25.75 | 2593 26 25 25.75 | 2593 26
28 25.5 27.75 27.93 28 27 27.75 27.93 28

42




Cép chinh xac 7H

Kich _ _ _

thudce Lo trong vat li€u dac Lo dac hodc dép san

danh Khoan Khoét Doa Khoét Doa

nghia . . ban Bén

cuald | Lan1l | Lan2 tinh Tho Tinh Tho tinh Tho Tinh
30 27.5 29.75 | 29.93 30 28 29.75 | 29.93 30
32 29 31.71 31.92 32 30 31.71 31.92 32
34 31 33.71 33.92 34 32 33.71 33.92 34
35 32 34.71 34.92 35 34 34.71 34.92 35
36 33 35.71 35.92 36 35 35.71 35.92 36
38 35 37.71 37.92 38 36 37.71 37.92 38
40 37 39.71 39.92 40 38 39.71 39.92 40
42 39 41.71 | 41.92 42 40 41.71 | 41.92 42
44 20 41.5 43.71 | 43.92 44 42 43.71 | 43.92 44
45 42 4471 | 44.92 45 44 4471 | 44.92 45
46 42.8 45.71 | 45.92 46 45 4571 | 45.92 46
48 45 47.71 | 47.92 48 46 47.71 47.92 48
50 46 49.71 | 49.92 50 48 49.71 49.92 50
52 48 51.65 | 51.91 52 50 51.65 | 51.91 52
55 51 54.65 | 54.91 55 52 54.65 | 5491 55
58 54 57.65 | 57.91 58 55 57.65 | 57.91 58
60 56 59.65 | 59.91 60 58 59.65 | 59.91 60
62 58 61.65 | 61.91 62 60 61.65 | 6191 62
65 61 64.65 | 64.91 65 62 64.65 | 6491 65
68 63 67.65 | 6791 68 65 67.65 | 6791 68
70 65 69.65 | 69.91 70 68 69.65 | 69.91 70
72 3 68 71.65 | 7191 72 70 71.65 | 7191 72
75 71 74.65 | 7491 75 72 74.65 | 7491 75
78 72 77.65 | 77.91 78 75 77.65 | 7791 78
80 75 79.65 | 79.91 80 78 79.65 | 79.91 80
82 80 81.58 | 81.90 82
85 82 84.58 | 84.90 85
88 85 87.58 | 87.90 88
90 88 89.58 | 89.90 90
92 90 91.58 | 91.90 92
95 92 94.58 | 94.90 95
98 95 97.58 | 97.90 98
100 98 99.58 | 99.90 100
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Bang 1.17 P§ chinh xac kinh té va d nham bé mit dat dwoc bang ciac phwong

phap gia cong
Phuong phap gia cong Cép chinh xé4c Cép d6 nham
Tién ngoai, tién trong, bao tho 11-12 2-3
Tién ngoai, ti€n trong, bao ban tinh 10-11 3-4
Tién ngoai, ti¢n trong, bao tinh 9-10 4-5
Phay tho 10-11 3-4
Phay tinh 9-10 4-5
Khoan, khoét 10-13 2-5
Doa tho 8- 10 5-7
Doa tinh 6—-38 7-9
Chudt tho 7-8 7-9
Chubt tinh 67 8- 10
Mai tho &8-9 7-8
Mai ban tinh 7-8 8-9
Mai tinh 5-6 8—10
Mai khon tho 7-8 8-9
Mai khon tinh 5-6 8—10
Mai nghién tho 5-6 810
Mai nghién ban tinh 4-5 10-11
Mai nghién tinh 2-3 11-12
Xoc rang, phay rang tho 8—-10 4-6
Xoc rang, phay rang tinh 7-9 6-8
Mai rang 6-7 8—-10
Carang 4-5 10-11
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Béang 1.18 Dung sai thép thanh

Dung sai duong kinh (- mm) véi cip chinh xac
Puong kinh (mm)
7 8 9 10 11

3-6 0,018 0,025 0,048 0,08 0,16
6,1 - 10 0,022 0,030 0,050 0,10 0,20
10,2 - 18 0,027 0,035 0,070 0,12 0,24
18,5-30 0,033 0,045 0,084 0,14 0,28
31-50 0,050 0,100 0,17 0,34
52-65 0,060 0,120 0,20 0,40
67 —-80 0,40
82—-100 0,46

45



4

iso

dung sai TCVN 2244-99

tr

ang

>

Phuluc 1.1 B

€€ 1T | €€1 | 98 | ¥'¢ | €¢ | T°T |0SET | 098 | OFS | OEE | OIT | SET | 96 | 89 0 | 9¢ | 9T 0STE | 00ST
8T | S°LT | TI L PP | 8°T | SLTT | 00TT | Q0L | OFF | 08T | SLT | OTT | 8L | S§ I+ | 08 | TT 00§T | 000T
€7 | ST | T6 9 L€ | €T | ST | 0T6 | 009 | OLE | OST | OST | T6 | S9 | oF | S€ | ST | 8I 000 | 0091
¢'61 | S°T1 | 8L ¢ I°¢ | §6°T | ST'T| 08L | 00§ | OTE | €61 | STT | 8L ¢c | 6¢ 6 | 1T | SI 0091 0§71
¢OT | §°0T | 9% | T | 9T | €9°T | SO'T | 099 | OTF | 09T | 9T | €OT | 99 | L¥ | €€ | #T | 8I €1 0§TT | 0001
i 6 9°%¢ | 9°¢ | €T | ¥'T | 60 | 09§ | 09€ | 0ST | OFT | 06 | 9§ | OF | 8T | 1T | &I 1 0001 008
T | 8 s T'e T | sT’r| 80 | 00§ | 0TE | 00T | STT | 08 | Of 9¢ | ST | 8T €1 01 008 0£9
1 L Py | 8T | SLT| T'T | L0 | ObF | 08T | SLT | OTT | OL | ¥% | TE | TT | oI 1 6 0€9 00§
L6 | €9 ¥ €T | SS°T | L6'0 | €9°0 | 0OF | OST | SST | L6 €6 | oF | LT | 0T | ST 01 8 00¢ 00F
68 | L€ | 9°%¢ | €T | ¥'T | 68°0 | LSO | 09€ | OET | OFT | 68 | LS | 9F €T | s8I €1 6 L 00F ¢1e
'8 | T | T | 1°T | €1 | 18°0| TS0 | OTE | OTT | O€T | 18 | TS | T¢ €T | 91 i 8 9 ¢1¢ 08T
TL | 9F | 6T | S8T | SI'T | TLO|9F0| 06T | 8T | STT | TL | oF | 6T | 0T | #I 01 L ¢F 0§T 081
€0 4 €T | 91 T | €9°0| #0 | 0ST | 09T | 00T | €9 | OF | €T | 8T | TI 8 ¢ ¢'¢ 081 0z1
P'6 | §¢ | TT | ¥T | L80 | SO | SEf0| 0TT | OFT | L8 | WS | SE€ | TT | ST | OI 9 v | ST 0T1 08
o't € 6T | T1 | #L0 |90 | €0 | 061 | 0TT | #L o | 0€ | 61 €1 8 ¢ £ z 08 0¢
6'c | ST | 971 I | 790 |6g0| ST0| 09T | 00T | T9 6 | ST | 91 3! L 14 ST | £ 0§ 0€
€c | 1T | €1 | ¥8°0 | TS0 | €€0 | TTO| OET | ¥8 | TS €€ 17 | €1 6 9 14 T | €1 0¢ 81
LT | 81T | I°T | Lo | e¥o|LT0 | 8T°0| OTT | OL € | LT | 8I 1 8 ¢ € z 1 81 01
TT | §T1T | 60 | 85°0 | 9¢0 | TTO | STO| 06 8¢ | 9¢ | TT | ST 6 9 4 T | ST 1 01 9
8T | T | sLo|8F0| €0 | 8T'0 | TI'0| SL 8F | 0€ | 8T | TI 8 g 4 €T | ST 1 9 €
! I 90 | ¥'0 | sTo | ¥T0 | TO | 09 OF | ST | ¥1 | 01 9 4 £ T | T | 8% ¢
T o w08 oeq

IES mE.DHH EA ﬂuu_mm U217

STLI| LTLI| 9LLI| $TLI| ¥TLI| €11I| TILI| ITLI| OILI| 6LI| SII| LLI| 9LI| SLI| vII| €1I| TII| 11| (wwm)emsu

upnyo N2 res Sunp dg)

quep 2001} YOIy

46



Phy luc 1.2 H¢ théng 15, lip ghép ddi voi cac kich thwée danh nghia tir 1 dén 500
mm. TCVN 2245-99

Lo Sai 1éch co ban cua truc
co| a|bfecld]|] e | £ [ gf| h []js
ban Lap ghép
s BTE[Hs
g4 h4 js4
Ho He o He s | e
o g5 h5 js5
H7 H7 H7 H7 H7 H7 H7 H7
H7 @ | & | |ew| w |w| w |
HS8 HS HS8 H8 HS H8 HS HS
He 8 | d8 o8 7 | 8 h7 | b8 | js7
H& HS HS HS
d9 9 o h9
o W | 1o [ HY [ H9 | MO Ho [ HY
d9 e8 e9 8 9 h8 h9
HI10 HI10 | HI0
H10 100 o | B0
Hi1 HI11 | H11 | H11 | HI1 H_ll
all bll cll dil hll
H12 HI12
H12 o2 N
Lo Sai lIéch co ban cua truc
co | k [m [ n | p | r | s |t [ u | v | x| z
ban Lap ghép
H5 H5 H5
e | ma | e
Ho6 Ho6 Ho6 Ho6 Ho6 Ho6
Ho s |ms | s | s | 5| &
H7 H7 H7 H7 H7 H7 H7 H7 H7
H7 1 %6 | m6 | o6 | o6 |6 |56 |57 | 6 | w7
g | B8 | HS [HS HS Hs Hs | HS
k7 m7 n7 s7 u8 x8 z8
H9
H10
H11
H12
Ch thich: Lap ghép uu tién
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Phy luc 1.3 Hé théng truc, lip ghép ddi véi cac kich thwéc danh nghia tir 1 dén

500mm. TCVN 2245-99

Truc Sai léch co ban cua 16
w| A|B|]C]|] D | E F | G| H
ban Lap ghép
h4 & L
h4 h4
F7 G6 H6
h3 w1 s
hé D8 ES8 F7 F8 G7 H7
h6 h6 h6 | h6 | he h6
. D8 [ F8 s
h7 h7 h7 h7
he D8 [ D9 | B8 [E9 | F8 | P HS [ HO
h8 h8 h8 h8 h8 h8 h§ h8
ho D9 [ DI0 | B9 HS [ HO | HI0
h9 h9 h9 h9 h9 h9
D10 H10
h10 o 10
hil All | B11 | Cl11 D11 HI11
h1l | hil | hll hll hl1
B12 Hi12
h12 D) N}
Tru Sai léch co ban cua 16
cco| IS | K M | N | P R | S T | U
ban Lip ghép
| 35 [ K [ Ms [NS
h4 h4 h4 h4
s | 16 | K6 | Me | Ne | P6
h5 h5 h5 h5 h5
el S [ & | w [ [ | | 57 [
h6 h6 h6 h6 h6 h6 h6 h6
b7 | 38 | K8 | M8 | NS us
h7 h7 h7 h7 h7
h8
h9
h10
hll
h12
Chu thich: Lép ghép uu tién
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Phy lyc 1.5 Quan hé giira dung sai @9 phing, d thing va dung sai kich thuéc

Do chinh xac hinh hoc twong d6i
Dung sai kich thudc -
) o Binh thuong Cao Rat cao
gitra hai bé mat -
Dung sai d0 phang
dugc xét Ty (um) ,
hodc d¢ thang Tr (um)

Tl 3 dén 5 2.5 1.6 1.0
“548 4.0 2.5 1.6
“8“12 6 4 2.5

“1220 10 6 4
“20“30 16 10 6
“30“50 25 16 10
“50“80 40 25 16
“80“120 60 40 25

“120 200 100 60 40

“200 300 160 100 60

“300 “ 500 250 160 100

“ 500 “ 800 400 250 160

“ 800 “ 1200 600 400 250

“1200 “ 2000 1000 600 400

“2000 “ 3000 1600 1000 600

Phy lyc 1.6 Cép chinh xéc hinh dang g véi cac cip chinh xac kich thwée

b§ chinh Cép chinh xéc kich thudc
xac hinh IT1 | 112 | IT3 | IT4 | ITS | IT6 | IT7 | IT8 | IT9 | IT10 | IT11 | IT12
hoc tuong ]
doi Cap chinh xéc hinh dang
Thuong 1 2 3 4 5 6 7 8 9 10
Hoi cao 1 2 3 4 5 6 7 8 9 10
Cao 1 2 3 4 5 6 7 8 9 10
Pac biét
1 2 3 4 5 6 7 8 9
cao
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PHAN 2. THIET KE QUY TRINH CONG NGHE GIA CONG CO
& BIEN LUAN QUY TRINH CONG NGHE GIA CONG CO
2.1. Xac dinh dwong 16i cong nghé

Trong cac dang SX hang loat vira trd 1€n, quy trinh cong nghé (QTCN) duoc
x4y dung theo nguyén tic phan tan hodc tip trung nguyén cong.

Theo nguyén tic phan tan nguyén cong thi QTCN dugc chia ra cac nguyén
cong don gian co thoi gian nhu nhau (nhip) hodc bdi sé cta nhip. O day mdi may
thue hién mot nguyén cong nhit dinh, dd ga duogc st dung 13 dd ga chuyén dung.
Theo nguyén tac tap trung nguyén cong thi QTCN duogc thuc hién trén mét hoac
vai may ty dong, ban tu dong. Dya vao hai nguyén tic trén ngudi ta phan loai

phuong an gia cong theo so d6 sau:

Nguyén
cong

Gia cong Gia cong
mot vi tri nhiéu vi tri
Gia cong Gia cong
bang mot bang nhi¢u

dao dao
\4

Gia cong Gia cong Gia cong

tuan tu song song tuan tu -
song song

Khi chon phuong an gia cong can chi ¥ t6i dang SX. Trong SX hang khéi
thi nén chon phwong an gia céng nhiéu vi tri, nhiéu dao gia cong song song, con
ddi vai dang SX hang loat thi nén chon phuong an gia cong mot vi tri, mot dao va
gia cong tuan tw. Tuy nhién trong thuc té, d6i voi mot dang SX nhat dinh co thé két

hop nhiéu phuong an gia cong khac nhau. S6 luong va tudn tu cic budc cong nghé
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phu thuoc vao dang phoi va do chinh xac yéu cau. Khi tdp trung nguyén cong
(bude) thi ta phai xem két cdu cua chi tiét, kha ning g4 nhiéu dao trén may va do
clmg vimg cta chi tiét ¢ cho phép hay khong. Cac nguyén cong can dat do chinh
xac cao nén tach riéng va &p dung phuong phap gia cong mot vi tri, mdt dao va gia
cong tudn ty. Cac nguyén cong trén day chuyén ty dong dugc xdy dung theo
nguyén tic gia cong song song hoic tuan tu - song song.

Trudc tién, nguoi thiét ké phai phac hoa so bo tién trinh cong ngh¢ dua vao
nhing phan tich CTGC ban dau dwa vao:

+ Dang san xuat

+ Két c4u, hinh dang don gian hay phuc tap?

+ Vi két cau hinh dang nhu trén ban vé, chi tiét thudc dang dién hinh nao?

+ C6 nhitng bé mit dic biét ndo can quan tam khi gia cong?

Véi mdi dang chi tiét dién hinh déu co tuong Gmg phuong an cong nghé,
HSSV can dwa vao d6 dé xdy dung tién trinh cong nghé thich hop véi CTGC trong
BTL hoic DPATN. QTCN dugc thiét ké dung cho dang san xuét hang loat vira nén
HSSV can luu y mot sb diém sau day:

+ Khong tap trung nguyén cong, can phdi hop gitta tap trung nguyén cong
va phan tdn nguyén cong sao cho hi¢u qua.

+ Dung phuong phap “tw dong dat kich thudc” & tit ca cac nguyén cong;
trlr & nhitng nguyén cong mai hoic chi & nguyén cong gia cong co dau tién. HSSV
c6 thé chon dd ga van niang nhung khong thuc hién qua 2 bude trong nguyén cong
d6 va co thé dung phuong phap “cdt thir va do”

Bang QTCN duogc 1ap trén kho gidy A; nam (phu luc 2.1), khi déng vao
quyén thuyét minh A, thi gip lai dé khong bi cit mat. Can luu ¥ rang toan bo SO
PO NGUYEN CONG v& trong bang QTCN gia cong co s& rap vao ban vé SO PO
NGUYEN CONG khd A,, do d6 ngay tir ddu HSSV nén vé& rd rang, dung tiéu
chuan, ding qui cach trinh bay vé mau, ky hiéu. ..

2.2. Hwéng din cach ghi trong bang QTCN gia cong co
- Cot TT (thtr tw) c6 03 cot thanh phan:

+ Cot (1) NC (nguyén cong): dé ghi sb thi tu NC trong bang QTCN gia

cong co béng s6 Lama: I, IL, 1IL, TV, ...
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+ Cot (2) LG (lan ga): dé ghi s6 lan ga trong 01 NC bﬁng chir cai La tinh in
hoa: A, B, C, ...

+ Cot B (3) (budc): dé ghi thir tu cac budce gia cong trong 01 NC gia cong co
bé‘mg s6 A rap: 1,2, 3, ...
- Cot nd1 dung nguyén cong (4):

Ghi du cac budc gia cong, & mdi bude phai ghi cu thé dat duoc kich thuéce?,
cap chinh x4c?, 6 nham?.
- Cot chuan (5):

Ghi du cac chuan sir dung dinh vi trong nguyén cong theo thir tw bé mit dinh
vi nhiéu bac trude, cudi cung la bé mat dinh vi it bic nhét (tham khao trong vi du

minh hoa).

TT

NCI1G| B N1 dung nguyén cong Chuan

O 1O 13 “) &)

I Chuan bi phoi
(néu 1a phoi duc)
Cit bo dau rot, dau ngot.
Lam sach phoi.
Kiém tra khuyét tat ciia phoi.
Thoi hiéu (U, ...)
(néu la phéi rén, ddp, can, kéo...)
Kiém tra khuyét tit phéi
Thoi hiéu (U, ...)
Nin thang phéi
Cuea (cdt) phoi
Poéi véi méi loai phéi khdc nhau, ngi dung
chudn bi phéi ciing khdc nhau

AW N —

N W N~

VI | A Khoét, doa 16 40" A->3
1 | Khoét thd 16 dat: B2
- Kich thudc ®38> (cap 12) C >
-6 nham Ra 12,5

2 | Khoét tinh 10 dat:

- Kich thudc 39,71 (cap 10)

- Kich thuéc khoang cach 0215 96 + 0,018 (cap 7)
- Kich thuéc khoang cach 125 + 0,05 (cp 9)

- P06 nham Ra 3,2

3 | Doa tho 18 dat:

- Kich thudc 39,92 (cip 8)

- Po nham Ra 0,8
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4 | Doa tinh 16 dat:

- Kich thudc @40 (cp 7)

- Dung sai d6 tron, do tru < 0,012
- P nham Ra 0,4

- Cot so d6 nguyén cong (6): v& hinh theo quy dinh thé hién ding tu thé gia
cong, nguyén 1y tao hinh (chuyén dong cta dao va phdi); mat dinh vi (mau xanh),
ky hiéu dinh vi; mat gia cong (mau do); kich thudc, yéu cau, dé nham can dat duoc
cua NC. (xem thi du hinh 3.1 va hinh 3.2)

- Cot may (7): tra tai liéu tham khdo chon may du chirc nang thuc hién duoc
cac budc gia cong trong nguyén cong.

- Cot dao (8): tra S6 tay gia céng co hodc S6 tay cong nghé ché tao mdy
chon dao thuc hién duoc cac budce gia cong trong nguyén cong, viét ra du cac
thong s6 hinh hoc cta dao. Thi du nhu dao phay mit dau phai c6 dudng kinh dao
D, chiéu cao dao H, sb rang dao Z, vat li¢u dao, ...

- Cot @6 ga (9): trir NC gia cong co dau tién va mot sd cong nghé dic biét
nhu mai, cao, ... c6 hai lya chon la chuyén dung hodc van nang, cdic NC con lai
déu ghi chuyén dung.

- Cot dung cu do (10): chon dung cu do thich hop dé kiém tra dugc kich
thude, yéu cau cua bé mit gia cong.

- Cot chiéu sau cat (11) t (mm), cot bude tién (12) S (mm/vg hodc mm/ph),
ot van toc cat (13) V (m/ph) khi mai (m/s), cot thoi gian may (14) T,, (ph) HSSV
thue hién tra bang tinh ché do cit theo hoc phan Nguyén 1y cit hodc Dao cit

- Cot bac tho: phu thuoc do kho, dac diém riéng cua nguyén cong, thong
thuong 1a tho bac 2/7
2.3. Céch vé so' d6 nguyén cong trong bang QTCN:

CTGC khong phai vé chinh x4c nhu ban vé ché tao, chi thé hién rd céac quan
hé vé cong nghé, két cau.

- Hinh chiéu chinh cia CTGC trén so d0 nguyén cong phai thé hién duoc tu
thé gia cong. CTGC thé hién theo tiéu chudn v& k¥ thuét; khong phai v& chinh xac
va toan bd cac hinh chiéu, hinh cat nhu ban v& ché tao; nhung phai thé hién duoc

cac moi quan hé v€ cong nghé¢, két cau.
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- Bé mat gia cong trong nguyén cong v& nét co ban mau do.
- Bé mit dinh vi trong nguyén cong v& nét co ban mau xanh.
- V& ky hiéu thé hién du s6 bac dinh vi 1én bé mat dinh vi.
- V& dung cu cét theo quy dinh:
+ V& cubi hanh trinh cat khi gia cong mit ngoai
+ V& dau hanh trinh cit khi gia cong mit trong, néu c6 nhiéu dung cu
cit (nhiéu budce) thi v& mili dung cu cit theo thir tw cac bude nam trén cing duong
thang nghiéng 45°.
- V& cac hudng chuyén dong cua dung cu cit, phoi.
- V& vi tri dat luc kep
- Ghi kich thuéc gia cong va dung sai dat dugc ¢ bude cudi cung, do nham

va nhitng yéu cau quan trong khac (néu co)

p I L
—= 3840,2 [

§
=)
-
»
15 L

Hinh 2.1
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Sau day gidi thiéu mot s hinh vé& so dd nguyén cong trong bang QTCN,
HSSV c¢6 thé tham khao cach v& duong nét; cach trinh bay ky hiéu dinh vi (phu luc
2.2); cach thé hién céc chuyén dong tao hinh; cach ghi kich thudc gia cong, do
nham bé mit, yéu cau k¥ thuat, ... Hinh 3.1 gi6i thiéu so d6 nguyén cong phay
d6ng thoi bang 2 dao phay dia 2 mit cat thyc hién trén may phay ngang 6HS82,
hinh 3.2 gi6i thiu so d6 nguyén cong khoét, doa thyc hién trén may 2A55.

NGUYEN CONG Ill: KHOET VA DOA LO @147°°7¢

w3y | YEU CAUKY THUAT
a3 o _ Pdé khéng vudng géc gitka
| o mat Avei @149 £0.01
n2 ] i~ _ B khéng vudng goc gita
Mo It 16 @147%91% g cac 16 @ 1670018
i 52 e . +0.015
- va@rge— "t =001
c1 /‘
=t
I
o
A A=A /’/
= I ‘ A
‘\ /F/
~ |
I o IF

g

& EPJ ms

il |
1472078 2‘4'&
un
T
A )

Hinh 2.2
2.4. Chon phwong phap gia cong

Puong 16i cong nghé thich hop nhat 1a phan tan nguyén cong (it budc trong
mot nguyén cong). O day chung ta ding cac may van ning két hop véi cac do ga
chuyén dung va cac may chuyén dung d& ché tao. Tuy nhién do tdc d6 phat trién
16n manh cta khoa hoc cong nghé ta ¢ thé dung mot sé may CNC trong QTCN &
nhimg nguyén cong gia cong can dat do chinh xac cao. Sau khi nghién ctu k¥
CTGC ta bét ddu phan chia cac bé mit gia cong va chon phuong phap gia cong
thich hop dé dat chinh x4c va d6 nham theo yéu cau.
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Chon phuong phap gia cong c6 thé dua vao bang 1.16

Thi dy khi gia cong 16 @28 % vat lidu thép 45, 46 cing HB 230-300, do
nham cip 8 (Ra = 0,5um). Ta thiy dung sai +0,023 ung véi cap chinh xac 7, do
nham cap 8. Nhu vay theo bang 5, c6 nhiéu phuong an gia cong lan cudi dé dat
duoc do chinh xac va dd nham sé la: doa tinh, mai ban tinh, mai khon tho. Ta thir
chon phuong 4n 1a doa tinh thi cac bude gia cong trude doa tinh 1a khoan 925,5;
khoét ©¥27,75; doa tho ©¥27,93 va doa tinh @28H7.
2.5. Nguyén tic thiét ké quy trinh cong nghé gia cong co

Nhiém vu chinh trong giai doan nay 13 xac dinh tht tu gia cong cac bé mat
chi tiét (tién trinh cong ngh¢). Co sd dé lap tién trinh cong nghé 14 Gido trinh cong
nghé ché tao mdy, (phan Quy trinh cong nghé gia céng cdc chi tiét dién hinh) va
chu ¥ cac nguyén tic sau dy:

1. Nguyén cong sau (budc sau) phai giam dugc sai sd va ting d6 nham bé mat
clia nguyén cong trude dé lai.

2. Trudc hét phai lya chon cdc bé mit 1am chuan tho dau tién (dwa trén
phuong phap ché tao phdi, 5 nguyén tic chon chuan thd) dé gia cong cac bé mit
dung lam chuén tinh (bé mit lam viéc quan trong, ¢ vi tri twong quan voi cac bé
mat khac, chinh xac) cho cac nguyén cong tiép theo. Nguyén cong gia cong co dau
tién rat quan trong vi no lién quan dén viéc phan bd luong du, twong quan vi tri caa
nhirng bé mat con lai.

3. Nhitng nguyén cong c6 kha ning gy bién dang (lwong du 16n), khuyét tat
bén trong thi nén gia cong trudc dé dé phat hién va loai trir ngay.

4. Bé mat cang chinh xéac thi phai dugc gia cong & nhitng nguyén cong trudc
vi phé pham thudng x4y ra tai nhimg nguyén cong nay.

5. Khong nén gia cong thd va gia cong tinh bang phuong phap tuy dong dat
kich thudc trén cung mdt may.

6. Néu chi tiét can phai nhiét luyén thi phai chia QTCN ra hai giai doan: trudc
nhiét luyén va sau nhiét luyén.

7. Trong nhitng nguyén cong c6 nhiéu kha ning giy phé pham déu phai c6

budc ki€m tra va cudi cung la tong kiém tra.
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Tuy nhién trong qué trinh thiét ké nguoi can bo ky thuat phai van dung sang
tao trong ting trudng hop cu thé. Trong phan nay SV-HS chua can tinh ché do cét
nhung cac phan con lai phai cé du.

Nguyén tic chung khi thiét ké nguyén cong la dam bao ning suit va do
chinh x4c theo yéu cau. Nang suat va do chinh xac phu thudc vao chuén, d6 ga, ché
do cét, lugng du, sd bude va tha tu cac bude cong nghé...Vi vay khi thiét ké
nguyén cong phai dwa vao dang san xuét, phuong phap phan tan nguyén cong dé
chon so d6 nguyén cong hop 1y.

SV-HS s& soan QTCN theo bang miu sau trén gidy A; nam, phan so dd
nguyén coéng chiém mot dién tich khoang 2/5 t& gidy.

Qua viéc phan tich hinh dang, kich thudc, diéu kién k¥ thuat va tinh chét san
pham ta bat dau lap quy trinh cong nghé gia cong chi tiét theo mot thir tir hop 1y
nhat. Rat kho ma néu 1én mot phuong phap chung dé lap mot qui trinh gia cong vi
viéc nay phu thudc vao nhiéu yéu t& ma ta d3 biét khi hoc mon cong nghé ché tao
may, & ddy chi néu nhiing viéc can phai lam trong do an.

Mbi buédc hoic mdi nguyén cong trong qua trinh cong nghé phai néu rd
rang; chuén dinh vi, chuyén dong cat got cua dao, phuong an kep chi tiét.

Khi chon chuan thé va chuén tinh can phai tuan tha chit ché nhimg nguyén
tic da hoc trong mén hoc cong nghé ché tao may.

a. Pé chon phuong an cong nghé duoc tot sinh vién can néu 1én vai
phuong an gia cong khac nhau (toan qui trinh gia cong hay chi mot vai nguyén
cong quan trong ciing duoc) so sanh cac phuong 4n 4y vé mit nang suat, kha ning
dat d6 chinh xac, vé phuong dién kinh té. Sau d6 chon mét quy trinh cong nghé gia
cong, ludn ludn cé su chinh 1y tuy theo su so sanh loi hai vé mit nay hay mat khac
nhit 1a vé mat kinh té sau d6 mang 1én trinh bay v6i nguoi huéng dan dé 1ay y kién
va quyét dinh 1an cudi cung.

b. Trong quyén thuyét minh can viét tit ca moi budc va nguyén cong (viéc
nay con phai dién vao phiéu céng nghé & phia sau) nhitng nguyén cong khong
quan trong:

- Stra ngudi, lam sach bé mit... chi can viét van tit. V& cach viét thuyét

minh tirng nguyén cong can phai lam day da céc yéu cau sau day:
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- Ta twong d6i ti mi, rd rang nhitng nguyén cong nay vé dic diém cua
chung dé ngudi doc c6 thé hiéu rd duoc tinh sang tao ciia ngudi thiét ké. Néu co
hai phuong an khéac nhau trong nguyén cong do thi hdy so sdnh chiing véi nhau va
bén vuc mot cach hop Iy phuong an ma minh cho 1a hop 1y hon.

- Tén thiét bi da chon cho nguyén cong d6 (chon theo sb tay cong nghé tir
trang 513 + 536)

- Tén dung cu, dd ga di chon cho nguyén cong d6 (theo sb tay cong tir
trang 309 + 484)

- Mit chuan phén tich vu diém cta né

- Ché d6 cat got ciia nguyén cong (hodc budc) do (sd tay cong nghé ché
tao may trang 94 + 308...)

- V& so dd cua cac nguyén cong d6 vao quyén thuyét minh (chi v& so dd
nguyén 1y tirc chi néu rd chuan dinh vi, phuong an kep chat, vi tri tudng ddi gitra
chi tiét gia cong va dao cit, chiéu chuyén dong cua dung cu cit, khong vé& két ciu,
ghi kich thudc gia cong dat dugc, nham bé mat, yéu cau k¥ thuat cua nguyén
cong). Céc ky hiéu vé dinh vi va kep chat quy dinh ¢ phu luc 7.11
2.6. Bién luan quy trinh cong nghé gia cong co

HSSV 14p luan trinh bay nhitng quan diém sau:

- QTCN ma HSSV thiét ké dya vao dudng 161 cong nghé gia cong dang chi
tiét dién hinh nao?

- Co thur tu gia cong 1a hop 1y va phai tra 101 cac cau hoi sau day:

+ Tai sao chon bé mat gia cong co dau tién 1a bé mat nay? Ly do chon chuin
trong nguyén cong nay?

+ Tai sao chon cong nghé nay dé gia cong & nguyén coéng nay? Tai sao chon
may nay, dung cu cit nay dé gia cong? Tai sao chon dd g4 cta nguyén cong nay la
van nang hoac chuyén dung?

+ MOi nguyén cong c6 kiém tra khong? kiém tra van dé gi?

+ Tong kiém tra 13 kiém tra nhitng van dé gi?

- Chuén chon trong mdi NC ¢ bang QTCN dép tmg duoc cac yéu cau ky
thuat quan trong nao cuia NC gia cong.

- Tra ché do cat cho tat ca cac nguyén cong.
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Phu luc 2.2 Cach vé ky hiéu trong so d6 nguyén cong

Ky hiéu quy udéc

Chiéu dimg va canh Chiéu bang

Clng
Chét d& ¢ dinh

Diéu chinh

Céc chdt d lién két

Luc kep

Co céu kep tring véi cac chdt d& (tu
dinh tam ong kep dan hoi, truc ga dan
hdi...)

Céc luc kep lién két

Fls |||

&
4
< <
T
=

Miii tdm clirng

Miii tam di dong

o=
=

Miii tam quay

s

1

Ra theo diu

61




PHAN 3. THIET KE PO GA

5.1. Phan tich YCKT ctia NC thiét ké d6 ga
5.2. Phan tich lai phuong an dinh vi va chon phuong an kep chat
5.3. Chon chi tiét dinh vi. Tinh sai s6 chuan
5.4. Tinh luc cdt ciia NC thiét ké d6 ga.
5.5. Chon co ciu kep.
5.6. V& so d6 luc tac dung (luc cit, luc kep, trong luc) 1én CTGC. Can béng luc.
5.7. Tinh lyc kep.
5.8. Tinh bén cac chi tiét dic trung cua co ciu kep
5.9. Chon cac chi tiét tiéu chuan cua d6 ga.
5.10. V& cac chi tiét dién hinh trong d6 ga
5.11. Hudng dan lip, diéu chinh dd ga trén may.
5.12. Hudng dan sir dung, thao tac d6 ga khi gia cong.

Hinh v& duéi day gi6i thiéu cach v& ban vé& lap dd g4, do khudn khd gidy
gidi han nén tach riéng 3 hinh chiéu va chi gidi thidu tong quat, chung nhét cach

trinh bay ban v& dd ga, cach thanh phan cua d6 ga

.
ol o

342 41

Hinh 5.1

62



A

Hinh 5.2

Hinh 5.3
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Phy luc 3.1 Sai sb ga dat phoi khi ra ga

Kich thudc phoi (m)
Cach danh gia <3 >3+6 > 6
Sai s6 ga dat (mm)
Ra theo déu +0,5 +1,0 +1,5
Ra theo mat da gia cong +0,1 +0,2 +0,3
Ra theo mit tho +1,0 +2,0 + 3,0
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KET LUAN

HSSV trinh bay khai quat mét sé diém chinh:

- Qua trinh cong nghé co giai quyét duoc nhiing yéu cau ky thuat quan trong
cua CTGC khong?

- Két cau nguyén cong, Dd ga co6 dam bao dugc vé:

+ An toan ?

+ Thao tac, dé sir dung ?

+ Giai quyét duoc yéu cau k¥ thuat nao ctia nguyén cong ?

- M6t s6 van dé can quan tam khi gia cong.
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HUONG DAN THU'C HIEN CAC BAN VE KY THUAT
TRONG PO AN CONG NGHE CHE TAO MAY
1. Ban vé CHI TIET GIA CONG

Trén co s& ban v€ da cho, SVHS v¢€ lai ban vé hoan chinh véi sy gép v cua
gido vién hudng dan, diy du kich thude, d6 nham, yéu cau ky thuat, vat liéu gia
cong, chét lugng bé mat. .. trén kho giéy A0 hoac Al.

Trudce khi v& chinh thirc ban v& nay, tit ca nhitng sira ddi phai duoc thong
qua GVHD, tiy theo mutrc do phtrc tap ctia chi tiét ma ban v& co thé ¢ 2, 3 hinh
chiéu. Trong trudng hop ca 3 hinh chiéu chua thé hién hét két cdu cua chi tiét thi
phai dung thém cac mit cit trich, cac hinh chiéu phu.

Tét ca nhitng duong nét, ky hiéu phai duoc thé hién theo quy dinh, han ché
trinh bay nét khuét trong ban vé.

Bén canh hodc bén duéi cia chi tiét phai ghi ddy du nhiing yéu cau k¥ thuat,
kich thudc cua chi tiét phai c6 dung sai, bé mit gia cong phai ghi diy du do nham
can dat, théng nhat dung mot thong s6 dé danh gia d6 nham 1a Ra.

2. Ban vé so d0 diic hodc so' dd ché tao phoi

So dd dic hodc so d6 ché tao phoi dugce vE trén kho giéy A; nam va duge
dong vao quyén thuyét minh.

- Hudng din vé& so d6 ché tao phoi rén, dap, can, kéo, han ...

Khi chon phéi rén, dap, can, kéo, han ... HSSV can luu y:

(-7

Hinh I trinh bay so dé rén khuén ho & dang don gian

DPéi véi so d6 ché tao phdi rén, dap, céan, kéo, han ... HSSV chi can thé hién
mot s trinh tu co ban tir phdi ban dau qua cac bude khai quat dén hinh dang phoi
sau cung

- Hudng din vé& so dd duc

Chon phdi dic HSSV can phai dua vao:
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+ Cong dung, diéu kién lam viéc (d chinh xac) ctia cac bé mat.

+ Két cau hinh dang cia CTGC

Khi v& so do dtc luu y

* Chon dugc mat phan khuon: phai léy dugc mau ra khi 1am khuén

* Chon dugc vj tri khi dtic cua cac bé mat CTGC: mat trén khudn, mit dudi

khuon, mat bén.

1\ A\ — i\ - — 1. chét dinh
. B S KON I —_— v gi&a 0
hom khuon

2. dau hot

3. dau ngobt
4. 161

5. dau rot

6. bulong

kep c¢d dinh
vi tri 02

hom khuon

[+7¢]

L =

Hinh 2 trinh bay mét dang so d6 dic don gian

3.Ban vé CHI TIET LONG PHOI
- Khai quat

+ Ban v& chi tiét 10ng phdi 12 ban v& thé hién toan bd vi tri va d6 16n luong
du.

+ Ban vé lién quan dén ché tao phoi.

+ Luong du phai dugc thé hién ¢ nhimg hinh chiéu, mat cit ... noi d6 nguoi
doc ban vé théy 10 d0 16n cua lugng du

Puoc vé theo quy dinh vé& mit cit, mau cia CTGC va luong du
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- Trinh ty v& ban vé& chi tiét 16ng phoi
+ Dit toan bd hinh v& CTGC 1én ban v& theo khd gidy, ti 1& da dinh trude: v&
mau den theo tiéu chuén trinh bay ban vé& k¥ thuat Viét Nam.
+ V& luong du bang mau d6 theo sb liéu d3 tra ¢ phan trén vao cic bé mat
gia cong, gach chéo mau do & nhitng bé mit c6 vé& lugng du.
+ Ghi kich thuéc theo nguyén tac:
* Kich thudc ban vé phoi
* Kich thudc thé hién d6 10n va vi tri cta lugng du
* Dung sai theo cp chinh xac phoi
* Ghi yéu cau k¥ thuat caa phoi
Lay CTGC banh rang lam thi du, chon phéi dac ching ta s& vé& ban vé& chi
tiét 10ng phéi nhu sau:
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1. Phéi duc khéng hi 16 xi, cong vénh.
2. Phéi duc khong bién cung
3. Cac goc lurgn khédng ghi lay R2
Hinh 3 ban v& chi tiét 1ong phoi

4. Huéng din vé so dd nguyén cong trong bang QTCN

68



- Hinh chiéu chinh cia CTGC trén so do nguyén cong phai thé hién duoc tu
thé gia cong.

- CTGC thé hién theo tiéu chuan vé& k¥ thuat; khong phai v& chinh xac va
toan bo cac hinh chiéu, hinh ct nhu ban v& ché tao; nhung phai thé hién duogc cac
mdi quan hé vé cong nghé, két cau.

- Bé mat gia cong trong nguyén cong v& nét co ban mau do.

- Bé mit dinh vi trong nguyén cong v& nét co ban mau xanh.

- V& ky hiéu thé hién du s6 bac dinh vi 1én bé mit dinh vi.

- V& dung cu cét theo quy dinh:

+ V& cudi hanh trinh cét khi gia céng mat ngoai
+ V& dau hanh trinh cét khi gia cong mat trong, néu cé nhiéu dung cu
cit (nhidu budc) thi v& mii dung cu cit theo thtr tir cac budc nam trén cung dudng

thang nghiéng 45°.

15410,12

Hinh 4

- V& cac hudéng chuyén dong cua dung cu cit, phoi.
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- V& vi tri dat luc kep

- Ghi kich thuéc gia cong va dung sai dat dugc ¢ bude cudi cung, d6 nham
va nhiing yéu cau quan trong khéac (néu co)

Trén hinh 4 trinh bay mot so d6 nguyén coéng phay thd trong bang QTCN.
HSSV thiy rang trén so d6 chi ghi kich thudc gia cong dat duoc ciia nguyén cong,
do nham bé mat gia cong, vi tri dat luc kep, cac chiéu chuyén dong tao hinh (dat
vao cac ddi twong dang chuyén dong), cac bé mat dinh vi va sé bac dinh vi trong
nguyeén cong.

Trén hinh 5 trinh bay mot so d6 nguyén cong tién tinh mong trong bang
QTCN. HSSV thiy rang trén so d6 chi ghi kich thuéc gia cong dat dugc cua
nguyén cong, dd nham bé mit gia cong, vi tri dit luc kep, cac chidu chuyén dong
tao hinh (dat vao cac dbi tuong dang chuyén dong), cac bé mat dinh vi va sd bac

dinh vi trong nguyén cong.
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Hinh 5
5. Ban vé SO PO NGUYEN CONG
Can luu y rang toan bd “So d6 nguyén cong” vé trong bang QTCN gia cong
co s& rap vao ban v& SO PO NGUYEN CONG khé A,, do d6 ngay tir ddu HSSV
nén vé& rd rang, dung tiéu chuan, ding qui cach trinh bay vé mau, ky hiéu. ..
Viéc phén chia cac 6 trong ban v& dé lip SDNC vao ban v& 16n tuy thudc

vao do 16n ctia CTGC, s6 lugng NC ma tinh toan tang ti 1& cho hop 1y.
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6. Ban vé KET CAU NGUYEN CONG
6.1. Khai niém

Ban v& Két cau nguyén cong 1 ban vé thé hién cu thé két cau ciia ban vé so
dd nguyén cong trong bang quy trinh cong nghé gia céng co. Pugc trinh bay trén
kho gidy A,

- Ban v& két cAu nguyén cong 1a ban v& lip thé hién chinh x4c qua trinh ga
dit chi tiét gia cong, thé hién chinh xac qua trinh ldp dit, diéu chinh cac phan tir
cia do g4 tham gia vao qua trinh gia cong. Pong thoi xac dinh chinh xac vi tri
twong quan cua chiung trén may.

- Ban v& Két ciu nguyén cong duoc vé& voi ti 1 bat ky, nhung phai trinh bay
duong nét, hinh chiéu, hinh cat, mit cit, hinh trich trén ban vé& theo ding tiéu
chuin V& ky thuit VN.

- Trén ban v& Két cAu nguyén cong chua can tinh toan d6 bén, kich thudc
cac phan tir ciia dO gd, nhung két ciu, hinh dang cua ching phai dugc thé hién
theo tiéu chuan. Cac bo phan trén than ga phai co két cAu mang tinh cong nghé.
Phan nao that su can thiét co két cdu nguyén khdi dé ctng ving thi thiét ké nguyén
khéi, nhitng két cau khac nén 1am roi va lap ghép dé thuan tién gia cong.

- Ban vé& Két cdu nguyén cong phai thé hién ding tw thé gia cong, dit biét
chu v bé tri thao tac ctia nguoi thg trong nguyén cong dé sau cho thuan loi va hop
Iy nhat.

- Ban v& K&t cu nguyén cong c6 mdt sé quy ude riéng vé mau:

+ B& mit gia cong t6 mau do.
+ Bé mat dinh vi t6 mau xanh.

- Ban v& Két cAu nguyén cong phai thé hién rd rang nguyén 1y tao hinh (cac
chuyén dong cta dao, ciia ban may, cua phdi...)

- Ban v& Két cAu nguyén cong phai thé hién day du kich thuéc gia cong, vi
tri bé mit gia cong, chit lugng bé mit va yéu cau k¥ thuit ciia nguyén cong do

- Ngoai khung tén cua ban v&, trén ban v& Két ciu nguyén cong yéu cau cb
thém bang ché do cit theo phu luc 7.1
6.2. Trinh tu vé ban vé KET CAU NGUYEN CONG

- V& chi tiét gia cong

71



- V& c4c chi tiét dinh vi

- V& céc chi tiét dan hudng, so dao

- V& co cau kep

- V&€ dung cu cit

- V¢ than g4 va tinh chinh ban vé

- Ghi kich thudc gia cong va yéu cau k§ thuat

- V& cac hudng chuyén dong tao hinh

Thi du: ¢6 chi tiét nhu hinh 6.1 gia s yéu cau dt ra trong phan nay 1a vé két
cAu nguyén cong cho nguyén cong phay thd ranh 18°'® dat kich thudc 26.

Diéu kién dugce cho: cac mat A, B, mat d6i dién A da qua gia cong tinh. Nhu
vy theo yéu cau k¥ thuat ctia ban vé di cho, dé dat dugc thi nguoi thiét ké QTCN
gia cong co phai dinh vi mat A ba bac tu do, mat B hai bac tu do. Hinh vé chi tiét

gia cong trong truong hop nay dugc trinh bay trén ban vé nhu hinh 6.
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1 Hinh 6

C6 thé minh hoa mdt ban vé két ciu nguyén cong duogc ve theo trinh tu sau
day va phuong phap trinh bay CTGC 1a mot phan tir ctia ban vé lap nay

- V& chi tiét gia cong

Can ctr vao do 16n cua chi tiét gia cong, chon khd gidy ma bd tri khong gian

ban v theo ti 1€ thich hop
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Can clr vao cong nghé clia nguyén cong, can clr vao may da chon, tu thé gia
cong, cin clr vao bé mit gia cong ma lua chon bd tri hinh chiéu chinh, hinh chiéu
phu.

T6 mau cac bé mit dinh vi, cac bé mat gia cong theo qui udc.

Chung ta s& 1an luot nhin xét cach trinh bay chi tiét trén ban v& cua hinh trén
(nén v& s6 luong hinh chiéu ban dau 1a 3 hinh chiéu co ban):

Hinh chiéu chinh rdnh 18 duoc bd tri nim ngang, dung huéng nhin cia
nguoi tho, hinh chiéu canh nhin suét ranh, hinh chiéu bang thé hién ban mdy phay.
Ta thay rang bd tri hinh chiéu nhu hinh 5.3 dé thé hién ding tu thé gia cong.

Bé mit gia cong v€ mau do, bé mat dinh vi v& mau xanh. Cac bé mit dinh vi dap

mg YCKT va tranh dugc sai s6 chuan.

Hinh 7

Chung ta thiy ring hinh 6.2 trinh bay, bd cuc cac hinh chiéu theo nguyén
cong gia cong

- V& cac chi tiét dinh vi

Lua chon cac chi tiét dinh vi phu hop v6i bé mit chon lam chuén dinh vi.
(tho, tinh) Lan luot v& cac chi tiét dinh vi 4p vao cac bé mit chon lam chuin & céac
hinh chiéu. Ra so4t ¢ bi siéu dinh vi khong. (c6 thé do chon chi tiét dinh vi khong

hop 1y s€ lam si€u dinh vi, hodc vi tri chon trén bé mit 1am siéu dinh vi) Hinh 6.3
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Hinh 8

Chung ta c6 nhiing nhan xét vé cach chon va b tri cac chi tiét dinh vi:

Mit A 1a mdt da qua gia cong tinh, dinh vi ba bac ty do, nén ta co thé chon 2
ban d& (c6 thé c6 nguoi chon 3 chdt dd dau phang) nhung ching ta nén nhé khi
dung 3 chdt d& dau phang viéc gia cong, 1ap rap, hiéu chinh s& kho khan hon khi
dung 2 ban d&. Va chiing ta ciing bé tri 2 ban d& trén 3 hinh chiéu co ban trudc thé
hién vi tri twong quan trong cac hinh chiéu. Phuong 4n dinh vi nay nham dam bao
YCKT d6 song song ctuia day ranh 18 vi mat A.

Mit B 1a mat da qua gia cong tinh, dinh vi hai bac ty do, nén ta c6 thé chon
2 chét d& dau phang. Phuong an dinh vi ndy nham dam bao YCKT d6 song song
cua ranh 18 so voi mat B.

Con 1 bac tu do, vé nguyén tac ching ta khong can dinh vi va dé két cau dd
ga thong thoang, dé ché tao, dé gia cong.

6.2.3 V& cac chi tiét din hudng, so dao

Lan lugt v& cac chi tiét dan huodng tai cac bé mat gia cong, cac bé mat gia
cong theo dung qui dinh. Hodc v& cir so so dao lan can bé mit gia cong theo
nguyén tic nam dau hanh trinh cét trén tit ca cac hinh chiéu (han ché v& nét khuit,

néu can thiét phai v€ thém hinh cat, hinh chiéu dé thé hién 10 két cau)
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Hinh 9 -

Hinh 6.4 trinh bay mot phuwong an chon va bé tri ctr so dao hinh ke bd tri
nghiénh 45° (mau xanh 14 cdy). Chung ta c6 nhitng nhan xét vé cach chon va bé tri
cu so dao hinh ke nay nhu sau:

Trudc hét ching ta c6 thé chon cir so dao hinh ke 90° dung vi trén ban vé chi
yéu cau do song song sudt chiéu dai rdnh. Nhu vay rd rang viéc chon cr so dao
nhim dap tng yéu cau ky thuat cua nguyén cong. Thi hai, ctr so dao can phai lap
rap dé dang lén than ga, néu dung cir 90° ding, ta s& thay viéc lap cir 1én than ga s&
kho khin hon, vi chiéu cao ctr 16n hon.

Viéc bd tri vi tri cta ctr cho phép ta xac dinh duoc chiéu tién cuia ban may tur
phai sang trai. Trén hinh v& ta thay: dé thé hién ro rang két cau va vi tri cia cir so
dao ta da tang cuong thém hinh chiéu tir phai, nhu vay cang han ché vé nét khuat
thi trong nhing thoi diém can thiét chung ta can bé tri thém hinh chiéu. Toan b
hinh trén chuyén sang mau tring den chung ta s& thiy ban v& da hinh thanh gan 15
rang két cau.

6.2.4 V& co cau kep

a/ Lwa chon phuong an kep, vi tri kep, co cau kep sao cho tuwong ddi hop 1y

vé lyc so véi chi tiét gia cong (khong can tinh luc kep).

75



O day, trude hét phuong an dau tién phai dugc chon 1a luc kep phai hudng
vao mat dinh vi chinh (mat dinh vi 3 bac tu do), chung ta théy rﬁng bé mat con lai
(trir phan gia cong) van con du 16n va chi tiét nay gia cong ranh co vi tri quay 1én
trén, nén vi tri kep dit can bang 2 bén ranh gia cong. Dé don gian chung ta chon co
cau kep bulong + bich kep véi co ciu kep lién dong.

b/ V& co ciu kep: thé hién du, 16 rang & cac hinh chiéu. Céan thiét phai vé&
thém hinh chiéu riéng phan hodc hinh chiéu phu. Nhu vdy co cau kep lién dong

bang bulong + bich kep co thé duoc biéu dién nhu hinh 6.5

2 Wi _

1l
]

Hinh 10 %;, i

Trudc hét chung ta can xem hinh chiéu nao thé hién rd co cau kep nhat, thi

chon hinh chiéu d6 thé hién va vé& ludn ca mit cit (du kién bd tri vi tri ddt co cdu
kep, thi du ngay giira). Sau d6 lan luot v& co ciu kep nay & cac hinh chiéu con lai.
Trong qué trinh v& tiép cac hinh chiéu thé hién day du cau cdu kep chiing ta

tiép tuc diéu chinh duong nét, théy khuét, vi tri mat cét... hinh 6.6
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Hinh 11

6.2.5 V€ dung cu cat

V& dung cu cit theo nguyén téc:

Gia cong bé mit ngoai v& dao cudi hanh trinh.

Gia cong bé mit trong v& dao dau hanh trinh, néu c6 nhiéu dao thi v& thir tur
dao theo mot duong xién kéo tir tam chi tiét.

V& chiéu chuyén dong tao hinh (dung cu cit, phdi). Chiéu chuyén dong tao
hinh 1a chiéu chuyén dong thyc, khong phai la chiéu ao tudng tuong. Trong phan
nay néu ching ta v& rd rang thi dén phan v& than ga chung ta s& xac dinh chinh xac
vi tri g lap dd g 1én ban mdy tranh trudng hop két cau phan kep chat do ga bi
nguoc hodc khong lap dd ga 1én may duoc.

Dé ban vé& dugc thoang, khong nén vé dao ¢ tat ca cac hinh chiéu, chi cin
thé hién rd vi tri tuong ddi cua dao so v&i bé mit gia cong. Phai thé hién vi tri

tuong dbi gitta dao va cir so dao (hinh 6.7)
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Hinh 12

Hinh v& trén ciing cho biét dao dang phay nghich.

6.2.6 V¢ than ga

Than ga 14 duong nbi tt ca cac bd phan da thiét ké. Trong qua trinh két nbi
hinh thanh than ga SVHS phai luu ¥ dén cac hinh chiéu, hinh cit, mit cét, duong
nét sau cho dung va phu hop tiéu chuan trinh bay ban vé& cia TCVN. Luc nay doi
hoi nhiéu & SVHS kién thirc co ban vé vé& k¥ thuat, can thiét phai bo tri thém hinh
ct trich dé thé hién rd rang két cdu, ldp ghép cua than ga va chi tiét khac

Khi v& than ga can luu ¥ dén tinh cong nghé cia than ga. Nhimg bo phan
nao c6 thé lam theo hinh thtrc 1ap ghép dé dé gia cong thi nén lam, can nhé ddi véi
nhimg bd phan déng vai trd dinh vi thi phai duoc dinh vi day du khi lip ghép,
nhirng vi tri gia cong kho khan thi nén han ché thiét ké (hinh 6.8)
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Hinh 13a

Hinh 13b
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Hinh 13c

5.2.7 Ghi kich thudc gia cong

Ghi kich thudc gia cong va dung sai, kich thudc vi tri ciia bé mat gia cong
va dung sai, cac yéu cau can dat dugc ctia nguyén cong, dd nham. Trong ban v& két
cAu nguyén cong phai 1ap bang ké thtr tu cac bude, may, dao, ché do cit. Ngoai ra
khong ghi bat ky loai kich thudc nao 1én ban vé KCNC.
7. Ban vé PO GA

Ban v& DO GA 1a ban v& lap theo tiéu chuan V& k¥ thuat Viét Nam, thé hién
két cau lap ciia cac phan tir d6 ga trong nguyén cong gia cong

Trinh tu v& ban v& PO GA thyuc hién nhu ban vé KCNC, trong d6 c6 mot )
diém khéc biét nhu sau:
- CTGC la vat thé tudng tuong dat trén dd g4, nén khi thé hién trong ban v¢ la vat
trong sudt mau do, n6 khong phai 1a thanh phan cua ban v& d6 ga.
- Thé hién vi tri, d6 16n ctia lugng du trén bé mit CTGC ¢ nguyén cong thiét ké dd

g4, khong v& dao va cac chuyén dong tao hinh.
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PHAN 7. PHU LUC
7.1. Bang ché d¢ cit
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7.2. Khung tén ctia ban vé chi tiét

2 BO AN MON HOC (BATN) CONG NGHE CHE TAO MAY
a THIET KE QTCN GIA CONG CHI TIET ...
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7.3. Khung tén ciia ban vé& két cau nguyén cong

o PO AN MON HOC (BATN) CONG NGHE CHE TAO MAY

o THIET KE QTCN GIACONG CHITIET ..............
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7.4. Khung tén ctia ban vé& so dd nguyén cong
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o PO AN MON HOC (BATN) CONG NGHE CHE TAO MAY
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7.5. Khung tén ciia ban vé do ga
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7.6. Khung tén ciia ban v& chi tiét 10ng phoi
o PO AN MON HQC (BATN) CONG NGHE CHE TAO MAY
o THIET KE QTCN GIA CONG CHITIET ..............
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7.7. Cap chinh xac hinh dang \rng véi cac cap chinh xac kich thuéc
Do chinh Cép chinh xéc kich thudc
xac hinh IT1 T2 IT3 1T4 IT5 IT6 | IT7 IT8 IT9 | IT10 | IT11 | IT12
hoc tuong )
doi Cap chinh xéc hinh dang
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7.9. Hé théng 16, lip ghép ddi véi cac kich thude danh nghia tir 1 dén 500 mm.
TCVN 2245-99

Lo Sai lIéch co ban cua truc
co | a[bfecld]|] e | £ [ gl h [ijs
ban Lap ghép
H5 H5 H5
e Ho | He | He | Hs
fo g5 h5 js5
H7 H7 H7 H7 H7 H7 H7 H7
H7 ® | @ |a|s| w |w| w |
HS HS HS HS HS HS HS HS
He 8 | d8 o8 7 | 8 h7 | m8 | js7
Hs | H8 Hs H8
d9 e9 9 h9
o Ho | H9 [ Ho | HY [ HY Ho [ H
d9 e8 e9 8 9 h8 h9
10 1o Hio | HIo
d10 h9 h10
HI1 H11 | H11 | HI11 | HI1 ﬂ
all b1l cll di1 hll
HI12 HI12
H12 o2 N5}
Lo Sai Iéch co ban cua truc
vy k m n | p | r | S t Ju ] v ] x| z
ban Lip ghép
H5 H5 HS5
S | ma |
H6 Ho6 Ho6 Hé6 Ho6 Ho6
Ho S | ms | |5 | 5|
[T I T T T T T T
H7 06 | me [ m6 | 96 |76 |6 | 57 | 6 | w7
ig | HS | H8 | HS Hs Hs H8 | H8
k7 m7 n7 S u8 x8 z8
H9
H10
H11
H12

Ch thich: |:| Lap ghép uu tién
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7.10. H¢ théng truc, lip ghép ddi voéi cac kich thuée danh nghia tir 1 dén 500
mm. TCVN 2245-99

Truc Sai léch co ban ctia 16
co | A | B [ C | D | E | F | G | H
ban Lap ghép
¥ GBS
h4 h4
b3 F7 1 Go Ho
h5 h5 h5
b6 D8 B | B8 |G H7
h6 h6 h6 h6 h6 h6
. D8 [ D H8
h7 h7 h7 h7
s D8 [ D9 | E8 [E9 | F8 [ B9 HS [ HO
h8 h8 h8 h8 h8 h8 h8 h8
o D9 [DI0 | E9 HS | H9 [ H10
h9 h9 h9 h9 h9 h9
e IO HIo
h10 h10
i1 All | B11 | Cl11 D11 H_ll
hll | hll hll hll hll
h12 BI2 Hi2
h12 h12
Truc Sai léch co ban ctia 16
co JIs [ Kk | M [ N | P R S T | U
ban Lap ghép
b | 1S | K [ M5 [ NS
h4 h4 h4 h4
bs | JS6 | K6 | M6 | N6 | 6
h5 h5 h5 h5 h5
R T I VO I I I T
h6 h6 h6 h6 h6 h6 h6 h6
b | JS8 | K8 | M8 | Ng us
h7 h7 h7 h7 h7
h8
h9
h10
hll
h12
Ch thich: Lap ghép uu tién
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7.11. Cach vé ky hiéu trong so d6 nguyén cong

Ky hiéu quy udc

Chiéu dimg va canh

Chiéu bang

Chét d& ¢ dinh

Cung

Diéu chinh

Céc chdt d lién két

Luc kep

Co céu kep tring v6i cac chdt dd (tu
dinh tam ong kep dan hoi, truc ga dan

hdi...)

Céc luc kep lién két

Fhe-L el

&

&
T

T
=

Mii tdm clirng

Miii tam di dong

=
=

Miii tdm quay

P

#1

Ra theo diu NN
7.12 Sai s ga dit phoi khi ra ga

Kich thudc phoi (m)
Cach danh gia <3 >3+6 > 6

Sai s6 ga dat (mm)
Ra theo dau +0,5 +1,0 +1,5
Ra theo mat da gia cong +0,1 +0,2 +0,3
Ra theo mit tho +1,0 +2,0 + 3,0
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7.13 P§ chinh xac kinh té khi gia cong cac mit hinh tru ngoai

Tién ngoai Mai
2 | gz |28 52 | E 5\50 =t
Puongkinh | & | 2§ |2 g| £ 8 g,ﬁ 5 = g 5| =8
(mm) = s o
Cép chinh xac ché tao

10 9 8 7 8 6 5
1+3 120 60 40 6 20 9 6 4
3+6 160 80 48 8 25 12 8 5
6+10 200 100 58 10 30 15 10 6
10+18 240 120 70 12 35 18 12 8
18+30 280 140 84 14 45 21 14 9
30+50 340 170 100 17 50 25 17 11
50+80 400 200 120 20 60 30 20 13
80+120 460 230 140 23 70 35 23 15
120+180 530 260 160 27 80 40 27 18
180+260 600 300 185 30 90 47 30 20
260+360 680 340 215 35 100 50 35 22
360+500 750 380 385 40 120 62 40 25

7.14 Kha nang cong nghé cia phwong phap tién

Vi tri Phuong phap gia Do chinh xac Do nham bé mat
gia cong cong Kinhté | Cothédat | Kinhté | C6 thé dat
Tiénbantinh | Cip 10+ 9 Cip4 =5
Tlén N £ e
.. Tién tinh Cap9+7 Cap5+7
ngoai . .
Tién mong Cap 6 Cap 8
Tiénbantinh | Cip11+9 Céap 4
Tlén N £ e
Tién tinh Cap9+8 Cap5+7
trong . . . .
Tién mong Cap 7 Cap 6 Cap 7+ 8 Cap 9
) Tién ban tinh Cip4 =5
Tién cat .
fenca Tién tinh Chp 67
duat - -
Tién méng Cap 8 Cap 9
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