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LOI Glffi THitU 

Ghio trinh Ve ky thu~t cO' khi ra dO'i nhim dap frng nhu c§u giang 
d~y mon Ve ky thu~t cO' khi t~i trm:rng Trung c§p ngh~ ky thu~t cong ngh~ 
hung VuO'ng. Giao trinh dugc bien so~n theo dung n{>i dung qui djnh ciia 
chU'O'ng trinh mon hQC Ve ky thu~t CO' khi trong chU'O'ng trinh khung dao 
t~o ngh~ Ciit g(}t kim lo~i. 

Trong qua trinh bien so~n giao trinh, tac gia da dugc S\f h6 trg nhi~t 
tinh ciia cac d6ng nghi~ p. C4an thanh cam O'll cac giao vien va Ianh d~o 
khoa da dong g6p y ki~n d~ hoan thi~n giao trinh. 

Qu{ln 5, ngay thang nam 20 ... 

Tham gia bien SO(ln 

Chu bien 

Nguy~n Hfru Nhan 
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CHUONG I: TIEU CHUAN TRINH BAY BAN VE KY THU~ T 

Muc tieu: 
. + Trinh bay duqc nhfrng kiSn thuc CO' ban vs tieu chuAn ban ve 

+ Lva ch9n, SU dvng thanh th~o cac dvng C\l, v~t li~u ve. 
+ C6 y thuc trach nhi~m, chu d9ng h9c t~p. 

Nqi dung: 
I. Vit liiu - D1_1ng C\l ve va each SU' d1_1ng. 

1. V~t li<%u ve. 

a) Gia'y ve. 

b) But chl. 

c) Cac v~t li<%u khac. 

2. Dvng C\l ve va each Su' dvng. 

a) Van ve: D~t du&i gifiy ve. 

b) Thuoc chu T: C~p dfiu chfr T d9c theo van ve, than thu&c nim ngang lam 

chufin canh gifiy ve 

c) Eke: Dung ke nhung ducJng vuong g6c 

d) H<)p compa: Ke ducJng tron. 

e) Thuoc cong: ke nhung ducJng cong khong tron. 

II. Tieu chu§n nha ntrO'C v~ ban ve 
1 Kb

,:, .,..,. 
. - 0 giay: 

TCVN7285:2003 qui dinh kh6 gia"y cua cac ban ve. Kh6 gia"y du(Jc tinh 
theo mep ngoai cung 
cua ban ve, kh6 gia"y 
bao g6m kh6 gia"y chinh 
va kh6 gia"y pht;t. 

Kh6 gia'y chinh c6 kich 

thuoc 1189x841(mm) voi 

di<%n tich ~ lm2 va cac 

kh6 phu. chia tu kho,(I 

gia'y nay. Cac kh6 gi a'y 

c6 ty s6 cac Cl;lnh la 2 

A1 

-

A2 

A3 

1189 

.-i 
,tj-

co 

A4 

D ...... 
0J 

I 

297 

-
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4-Cac net ve (Duong net): 
TCVN000S:2002 qui dinh cac lo~i duong net va u'ng d\mg cua chling. 

~ 

_J L£::Q 
_:w:...7r~;

-n--1~ 

Tengqi 
Net li~n d~m 

(s) 

Net li~n manh 
(s/3) 

Net luqn 
song, net dich 

da'.c (s/3). 

Net dut d~m 
(s/2) 

__ d_~~1--;;-- Net g~ch 
-I~ cha'm manh (s/3) 

I-·-·-· 
- _,_,J Net cat 

Net g<;1ch 
cha"md~m 

Ap di;mg net ve t6ng quat 
-C~nh tha'y, du'ong bao tha'y. 

-Buong ren tha'y, duong kinh ren 
tha'y. 

-Giao tuye'n tu'dng tu'qng. 

-Buong kich thu'oc. 

- Buong dfin, du'ong gi6ng kich 
thu'oc. 

- Than mui ten chi hu'ong nhln. 

- Buong g~ch g~ch tren m~it cat. 

-Buong bao m~t cat ch~p. 

-Bu'ong tam.ngan. 

-Buong chan ren tha'y. 

- Buong gioi h~n hinh cat ho~c 
hinh chie'u khi khong dung du'ong 
trqc lam duong gidi h~n. 

- Buong bao khua't, c~nh khua't. 

-Bu'ong tam. 

- Duong trl;lC d6i xung. 
- Qui d<;10. 

- M~t chia cua banh rang. 

- Ve"t cua m~t phing cat. 

- Chi d~n cac duong ho~c m~t c6 
c~n c6 xrr ly rieng. 
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Net gich hai 
cha"mmanh 

- Duong bao cua chi ti€t Ian c~n. 
- Cac vi tri d~u, cu6i va rung 

gian cua chi ti€t di dol).g. 
- Duong tn;mg tam. 
- Duong bao cua chi ti€t truck 

khi hlnh thanh. 
- BQ ph~n cua chi ti€t nam 6 

phia tru'oc m~t phing cat. 

(1) Thich hqp khi su dvng may ve 

(2) Chi duqc dung m9t trong hai Ioi;ti tren cung m9t ban ve. 

*Ghi chu: 

I 
L 
I 
I 
I 
I 
I 
I 
I 

DUONG. J;(fll)G 

. Du'CJNG BAO THAY 

DUONG GACH GACH 

_lA0LJONG PHAN GACH H]NH 
CHIEU &CAT 

0lJONG.TAM 

DUONG GIONG 

DIJONG Kf CH THUOC 

. Ty s6 chiSu r9ng net d~m va net manh Ion hon hay bang 2 . 

. ChiSu r9ng net ve c~n chc;m phu hqp kich thuoc, Ioi;ti ban ve. ChiSu 
r9ng net ve Iffy theo day s6: 0,25 - 0,35 - 0,5 - 0,7 - 1,4 - 2(mm) . 

. ChiSu r9ng net ve phai giukhong thay d6i tren ban ve. 
Trong m9i tru'ong hqp tam duong tron duo9 xac dinh bang giao hai 

duong gi;tch dai cua net chffm gi;tch manh. N€u <P:%12mm, cho phep ve 
duong tam bang net IiSn manh . 

. Cac net dut nam tren duong keo dai cua net co ban ch6 n6i 
ti€p ve h& .. Giao cua cac duong net nen c6 di;tng +, X, Y. 
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5.Chu vie't: TCVN7284:2003 qui dinh kiSu chu, kh6 chu, s6 da'u. 

-Kh6 cua chu va chu s6 qui dinh theo cp~u cao h cua chu in hoa. 
ChiSu cao ch9n theo day s6 20,14; 10; 7; 5; 3,5; 2,5. Khong duqc vie"t 
chu, chu s6 nho hon 2,5. Cho phep dung chu s6lon hon 14. 

-Trong truong hqp d~c bi~t thu nho duqc chiSu n)ng chu, chu sef. 

-Cho phep ve chuthiing ho~c nghieng 75°. 

) v--KICH TH dC QUI DJNH - ,' Ty I~ so voi chiSu cao h 
• 

Khoang each giua cac chu va chu sef 2/7h 

Khoang each giua cac tie"ng h 

Khoang each giua cac dong 1,5h 

KICH THUOC QUI DJNH Ty I~ so voi chiSu cao h 
cua chu in hoa 

1-ChiSu cao cac chu con 5/7h 
a, c,e,o,m,n,r, s, u, v,x, 
z 2- ChiSu cao cac chu 6/7h 
con 

5/7h 
b, d, d, f, g, h,j, k, I, p, q, y 

5/7h 
3-ChiSu cao chu T 

4-ChiSu rc)ng chu Ion va chu s6 
2/7h 

(Tn:r cac mvc a 5, 6, 7, 8, 9) 
6/7h 

5- ChiSu rc)ng chu so""l h 
6- ChiSu rc)ng chu A, M 

4/7h 
7- ChiSu r9ng chu W 

8- ChiSu rc)ng chu J, L 

9- ChiSu r9ng chu I, i 1/7h 

10- Chied r9ng chu con (Tru cac mvc 4/7h 
cJ 99 11, 12, 13) 

a,b,c,d,d,e,g,h,k,o,p,q,s,u,v,x,y,z 

11- Chied rc)ng chu m, w h 
12- Chied rc)ng chu f, j, I, t 2/7h 
13- Chied rc)ng chu r 3/7h 
14- Chied rc)ng net chu, chu sef l/7h 
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Do thi giac khong chinh xac, nen khoang each cac chu khong dSu nhau 
hoan toan. Khoang each va hlnh d<;tng chu s6 nhu sau: 

LOAINET KICHTHUOC 
,, 

THID{) 

11 e=2/7h Me 
K e=l/7h NOC,AN 

e=O TA, TO, VO 
II e=-1/7h VA 

11111111111111111■1 ~1■--

ill1ll■ll1III /lj Jl!-
11111111111111111111 

6- Cac quy dinh Ghi kfch thu8c: 

TCVN 5705:1993 qui dinh v@ ghi kich thuoc tren ban ve. 

*Qui dinh chung: 
. -Kich thuoc thS hi?n d(> Ion th~t cua v~t, n6 khong ph\.l thu(>c vao ty 1~ ban 

ve. 

-S6 lu9ng kich thuoc phai du dS ch€ t<;10, khong ghi m(>t kich thuoc 
nhiSu lftn. 

-Kich thuoc khong tnf C tie'p dung trong qua trlnh ch€ t<;tO theo ban ve' ma 
chi giup cho vi~c sa duI_lg ban ve du9c thu~n ti~n g9i la kich thuoc tham 
khao, du9c ghi trong ngo~c don. 
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-Kich thuoc de) dai tren ban ve Illy mm lam don vi, don vi khac mm ta 
phai ghi don vi. 

-Khong ghi kich thuoc dl:lng phan s6 tru truong h9p kich thuoc dung don vi 
he~ Anh. 

-Kich thuoc g6c tren ban ve Illy don vi la de), phut, giay. 

*Cac ye'u to' cu.a kich thudc 
a-Bzt<ing k{ch thzt6c: 

Duong kich thuoc xac dinh phffn tu' du9c ghi kich thuoc. Duong kich 
thuoc ve bang net liSn manh, ve song song voi dol:ln thing cffn cho kich 
thuoc hay ve bang mc)t cung tron dofig tam voi cung g6c cffn cho kich 
thuoc. Hai dffu duong kich thuoc c6 mui ten. Dl:lng mui ten ve theo hinh 
1. 

-Qui dtnh: 

. Khong thay the" duong kich thuoc bang bllt cu duong nao tren ban ve . 

. ,Khong du9c c~t mui ten duong kich thuoc (hlnh. 2) . 

. Duong kich thuoc phai ve su6t (hlnh 3) . 

. NSu khoang ghi kich thuoc nho, cho phep dua mui ten ra ngoai duong kich 
thuoc (h4) . 

. NSu c6 nhi@u kich thuoc lien tie"p, cho phep thay mui ten bang . hay/ 

. NSu hlnh ve d6i xung, hlnh du9c ve khong hoan toan hofjc trong tru'ong 
hop hlnh c~t ke"t h9p hlnh chi@u duong kich thuoc du9c ve qua m9t nua (hlnh 
5). 



...0 
N 

~ 
...0 

H'mh 1' 

H1nh3 

b. -Duong gi6ng: 

0 
Ln 

y 

,___ 

11 

SAI 

30 

IBnh2 

-
~ 

IBnh4 

C) 

Ln 

DUNG 

30 

~ 
Hmh 5 

E>ucJng gi6ng gioi hc;tn phffn ta duqc ghi kich thuoc. E>uc1ng gi6ng ve 
bang net li6n manh, vuqt qua dudng kich thuoc 2-;- 5mm. 

-Qui djnh: 

. 0ucJng gi6ng cua kich thuoc duqc ve vuoftg g6c ducJng kich thuoc. Trong 
tntcJng hqp d~c bi~t cho phep ve nghieng (hlnh 5) . 

. C5 ch6 c6 cung lu'Qn, ducJng gi6ng duqc ke tu giao diSm cac du'cJng bao 
ho~c ke tu tam cung lu'qn (hlnh 6) . 

. Cho phep dung ducJng trvc, duong tam, ducJng bao ho~c ducJng kich thuoc lam 

duong gi6ng (hmh 7). 

(a) 

20 
' 10 

t t 
(b) 

H1nh5 Hmh 6 Ghi (a) hay (b) H1nh 7 
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c-Con s6 kich thuoc: 

Con s6 kich thuoc phai vie'"t r6 rang, chinh xac phia tren duong kich 
thudc va nen vie'"t 6 giua duong kich thuoc. ChiSu cao con s6 kich thudc 
khong be hon 3,5mm. 

-Qui ajnh: 

• Khong cho phep cllt con s6 kich thudc (hlnh 9) . 

. ChiSu con s6 kich thudc uu tien hudng len tren hay sang trai ban ve (hlnh 9). 

a Kich thudc be, cho phep ghi con s6kich thudc tren phffn keo dai cua duong 

kich thu'oc hay tren gia ngang (hlnh 10). 

6 
t..---i 

y 

6 

y 

Hlnh9 

6 
i.__J 

~ 
~ 

Hlnh 10 Hlnh 11 

Khi c6 nhiSu kich thudc song song hay d6ng tam, con s6 kich thuoc duqc ghi s6 
len (hl 1) . 

. NSu khoang ghi kich thudc be, cho phep ghi con s6 kich thuoc tren 
duong keo dai hay tren gia ngang (hlnh 9). 

d-Da'u ky hieu: 

. Duong kinh: Trude con s6 kich thuoc chi gia trj duong kinh mot cung 
tron Ion hon ½ vong tron, ta them ky hi~u cp. Duong kinh phai hudng qua tam 
hay bao ngoai duong tron (hlnh 11) . 

. Ban kinh: Trude con s6 kich thudc chi gia trj ban kinh mot cung tron, 
ta them ky hi~u R. Duong kich thuoc phai huong qua tam (hlnh 12). 

NSu cac cung tron d6ng tam, duong kich thuoc cua chung khong duqc 
nam tren mot duong thing (hlnh 13). 

D6i vdi cung trcm cua ban kinh qua ldn, cho phep d~t tam l~i gffn cung, 
duong kich thudc duqc ve ga'p khuc (hlnh 14). 
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- ,___ - - & 

Hinh 11 Hinh 12 

R20 

Hinh 13 Hinh 14 

Cau0 

. Hinh cftu: Tru'oc con s6 chi du'ong kinh hay ban kinh m(H hlnh ciu ta 
them cftucp hay cftu R . 

. Hinh vuong: Tru'oc con s6 kich thu'oc chi c~nh hlnh vuong ta 
them dffu hie(l □. 06 phan bi~t phin m~t phing, ta dung hai g~ch cheo 
bang net liSn manh (hlnh 15) . 

. Mep vat: ChiSu cao mep vat va g6c d(> vat du'QC ghi theo (hlnh 15) va 
(hlnh 16). 
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Hinh 15 

BAITAP 

1- Ve hlnh va gftf'1J_thu'oc theo d I~ 

ID ...,., 

..,. 
C 
\D 

□ 

____,__ 

10 

50 

5 

Hinh 16 

Tll:1 

R2.0 RlO 

55 

Tll:2 

C) 
C) 
rl 
1Sl 



15 

2-Ve va ghi kfch thu'oc theo ti I~ 1:1 

I• •I ~ 
1 2 3 

________ I ___ _ 

4 
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CHu'dNG II. VE HINH HOC 

Muc tieu: 
. + Giai thfch dugc phuang phap ve duong thing song song, duong thing 

vuong g6c, chia dSu do~n thing, chia dSu duong tron, ve m9t s6 duong cong diSn 
hinh. 

+ Phan tich dugc cac phuang phap d\l'Ilg hinh ca ban, m9t s6 truong hgp ve 
n6i ti Sp va ve m9t s6 duong cong thong d1,mg .. 

+ 1J ng d1,mg dugc vao v~ch diu khi h9c cac mo-dun thµc hanh. 
+ C6 y thuc trach nhi~m, chu d9ng h9c t~p. 

N{>i dung: 

I. Ve hinh hoc. 

1-Chia d~u mot doan th~ng: 

vi d1;t : Chia do~n AB thanh 
5 phftn. 

. Ve n&a duong Ax, tren Ax 
Ht y 5 do~n bang nhau . 

. N6i 5 va B. A 1 

. Tu 1, 2, 3, 4 ve duong II SB. 

Cac duong nay chia AB thanh 5 phffn bang nhau. 

2-Chia d~u duong tron: 

a)Chia duung tron thanh 3 phlin bdng 
nhau: 

Ve duong tron (l,R), n6 giao voi (O,R) t~i B, C. 

A, B, C chia d6u duong tron. 

b )Chia duung tron thanh 5 phdn bang 
nhau: 

Buoc 1: Ve duong tron (B,R) cat (O,R) t~i 
C,D. 

Buoc 2: Ke CD cat BO t~i I. 

Buoc 3: Ve duong tron (I, IA) cat BO t~i M. 

Buoc 4: AM la c~nh ctla ngfi giac d6u. 

(2) 
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c)Chia dzt<Jng tron thanh 6 phdn bdng nhau: 

Tuong tg chia duong tron thanh 3 phff n bang nhau. 

d)Chia dztung tron thanh n phiin: Ta c6 phuong phap ve 
gffn dung. Vi dl;l: Chia duong tron thanh 7 phffn bang nhau. 

Buoc 1: Ve cung tron (D,DC) cat AB tc;ti E, F. 

Buoc 2: Chia CD thanh 7 phffn bang nhau. -

Buoc 3: No'i Eva F voi cac diSm chan (ho~c cac diSm le) 

. Cac duong th!ng nay keo dai cat vong tron tc;ti cac diSm chia duong tron 
thanh 7 phffn bang nhau. 
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3. Ve n6i tie'p hai duong 
h 2 t ang: 

Vi du: N6i a, b b~ng cung R. 
R 

Cach ve 
Bude 1: Ve a' //a, b' //b. 

Khoang each b~ng R va a' ,b' ca'.t nhau ti;ti I 

Bude 2: Ve IT1 vuong g6c a, IT2 vuong g6c b 

Bude 3: Ve cung T1T2 tam I, ban kinh R 

4. Ve n6i tie'p dliong thing voi mot cung 
tron: ❖ Dung duong tie'p tuySn voi duong 
tron. 

Vi du: Tu mot diSm C ve tie'p tuySn duong 
tron (O,R). 

A.p dvng tinh cha't tam giac vuong n9i tie'p 
mra duong tron. 

Bude 1: Dlfng duong tron duong kinh OC. 

Duong tron ca'.t (O,R) ti;ti R. 

Bude 2: CT la tie'p tuye'n c~n dlfng. 

a 

a' 

C 

❖ Nffi mot vong tron va mot duong thing bfing mot 
cung: a)Tie'p xuc ngoai: 

Bude 1: Ve vong tron (01,R1+R) Bude 2: 
Ve a'// a each b~ng R, a' ca'.t (01,R1+R) 

ti;ti I 

Bude 3: N6i 101 n6 ca'.t (01,R1) ti;ti T1 

Bude 4: Hi;t IT2 vuong g6c a 

Bude 5: T1T2 tam I, ban kinh R la cung c~n dlfng 

l 
,7"'-t--7Jf-----.--a 
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Chu y: Ve duqc cung T1T2, khi duong th~ng a each 0 1 <R1+2R 

b)Titp xuc trong: 

Bu:<Jc 1: Ve vong tron (01, R-R1) 

Bu:<Jc 2: Ve a' //a each blng R, a' cat 

(01,R-R1) tc;ti I 

Bu:<Jc 3: N6i 101 n6 cat (01,R1) tc;ti T1 

Bu:<Jc 4: Hc;t IT2 vuong g6c a 

Bu:<Jc 5: T1T2 tam I, ban ldnh R la cung 
cftn dlfng 

Chuy: 

R-R1 

Ve duqc cung T1T2, khi 2R~ 0 1 de'n a+ R1 

5. Ve no'i titp cac cung tron. ❖ Ve titp tuytn hai dudng tron: 
a)Ti€p tuytn chung ngoai: 

Vi du : Ve tie'p tuye'n duong 
tron 

(01, R1)va(02 ,R2) 

Bu:<Jc 1: Ve vong tron (01, Ri
R2) 

Bu:<Jc 2: Ve tie'p tuye'n 0 2T cho 
vong 

tron (02,R1-R2) 

Bu:<Jc 3: N6i 01T, n6 cat (01,R1) tc;ti 

Bu:<Jc 4: Ve 0 2T2 vuong g6c 0 2T 

Bu:<Jc 5: Ve tie'p tuye'n chung T1T2 

b)Titp tuytn chung trong: 

Bu:<Jc 1: Ve vong tron (01,R1+R2) 

R1 

Bu:<Jc 2: Ve tie'p tuye'n 0 2T cho vong tron 
(01,R1+R2) 
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BztcJc 3: N6i 0 1T, n6 ciit (01,R1) tc:ii 

T1 

Bztdc 4: Ve 0 2T2 vuong g6c 0 2T 

Bztdc 5: T1T2 la tie"p tuye"n chung c~n 
dl;(ng 

Chuy: 

0102>R1+R2: c6 hai tie"p tuye"n chung trong 

0102=R1+R2: c6 m9t tie"p tuyefi chung trong 

0 10 2<R1+R2: khong cotie"p tuye"n chung trong 

❖ -Nol hai vong tron b~ng mot 
cung: 

a)Tie'p xuc ngoai: 

BztcJc 1: Ve cung tron (01,R1+R) 

va 
(02,R2+R) ciit nhau tc:ii I 

Bztdc 2: N6i 101, 102 chung ciit 

(01,R1), 

(02,R2) tc:ii T1, T2 

BztcJc 3: Ve T1T2 (tam I,R) 

b)Tie'p xuc trong: 

BztcJc 1: Ve cung tron (01,R- R1) 

va 
(O2,R- R2) ciit nhau tc:ii I 

BztcJc 2: N6i 101, 102 chung ciit 
(01,R1), 

(02,R2) tc:ii T1,T2 

Bztdc 3: Ve T 1T2 (tamI,R) 

Chu y: Cung T1T2 ve du'<jc khi 
2R~AB 
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c)Tie'p xuc trong va tie'p xuc 
ngoai: Bude 1: Ve cung tron 
(O1,R-R1) va 

(O2,R+R2) cat nhau t';li l 

Bude 2: N6i 101, 102 chung cat (O1,R1), 

(O2,R2) t(;li T1,T2 

Bude 3: Ve T1T2 (taml,R) 

Chu y: Cung T1T2 ve du'9c khi 2R?::AB 

II. Ve elip: 

1. Phuong phap b6n di~n 

Hlnh trai xoan du'9c dung d€ ve m(H elip khi ta 
bie"t du'QC C(;lnh hlnh thoi ngo(;li tie"p cua elip (hlnh 
thoi nay c6 g6c nh9n bang 60°.) 

Bude 1: Ve hlnh thoi, g6c dinh 120° (du9c ve 
bang each chia du'ong tron thanh ba phffn) 

Bude 2: Ve cac duong cao trong hai tam giac 
dSu cua hlnh thoi 

Bude 3: Ve cung tron T1T2 tam 0 1, T3T4 tam 0 2 

Bude 4: Ve cung T2T3 tam 0 3, T4T1 tam 0 4 

2. Phuong phap tam di~m. 

Ve elip theo hai trvc AB,CD 

Bude 1: Ve hai du'ong tron d6ng tam, du'ong kinh AB,CD 

Bude 2:Chia duong tron thanh nhiSu phffn bang nhau 

Bude3 : Tu giao di€m cac du'ong thing va du'ong tron ve cac duong song 
song voi cac trvc .Giao cua chung la cac di€m tren elip 

3. Phuong phap ve duong kinh lien h(fp. Ve theo hai tfl,lc AB va 
CD 

Buacl: Ve cung tron ban kinh OA tam O,cung nfty c~t tfl,lc ng§.n CD 
t~i E 
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Buac 2: Ve cung tron tam C ban kinh 

CE,cung n1y cit duong thing AC t?i F 
Buac 3: Ve duong trung t11)'c cua do?n AF, 
duong trung tnJc n1y cit tr\,lC dai t?i 01 va 
tr\,lc ngin t?i diSm 0 3 

Hai diSm 0 1 va 0 3 la tam hai cung t<;10 
thanh hlnh ovan 

BAITAP 

1. Ve hinh v6i ti 1~ tuy ch9n 

60 

~1- ,_ 

2x45" 

10 

2. Ve hlnh theo ti 1~ tuy ch9n 

A B 

<::::J 1 :10 V co \D ---~----
(\ .CB (Y) 

& 

10 

80 



C) 

r--

V 
I 

1 

70 60 

R10 

23 

80 

R50 

2x45 9 2mep 

lD 
co 
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CHUdNG III. 

HINH CHIEU VUONG GOC 

Muc tieu: 
. + Trinh bay dugc phuong phap ve hinh chi@u vuong g6c cua di@m, duong, 

m~t ph~ng. 
+ Ve dugc hinh chi@u vuong g6c cua di@m, duong, m~t ph~ng. 
+ Ve dugc hinh chi@u cua cac k:h6i hinh h9c ca ban. 
+ Ve dugc cac hinh chi@u cua cac k:h6i hinh don gian. 
+ C6 y thuc trach nhi~m, chu d9ng h9c t~p. 

N(H dung: 
I/ Hinh chie" u cua dii m, duong thiing va mat 

phiing: 1-H'mh chie"u vuong g6c cua mot diim: 

. Diim tren tr¥,C: 

z z 

y X y 

A10 

A2 
y y 

X 

z 

y 

y 

Anam tren Ox Anam tren Oy Anam tren Oz 

. Biim tren m(Jt phdng hznh chilu: 

z 
z z 

A1 A:J At 

X y X At A3 y X y 

A2 0 0 0 

A2 
A2 

'y 
y y 

A n~m tren (P1) A n~m tren (P2) A 
1:, nam 

tren (P3) 



X 
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2-ffinh chie'u vuong g6c cua cbicfng thiing: 

a)Dlicfng thiing dliqc xac djnh bdi hai diim. Hlnh chie'u cu.a duong 
thing du\5c xac djnh bdi hlnh chie'u cu.a hai di€m. 

X y 

. Duong thdng vuong g6c mift phdng hznh chit u 

z z, 

A.i:Bt A3 B3 At NJ .. z 
d1 • d3 d1 d3 A1 B1 A:i:BJ 

B1 B3 d1 dJ 

y X y 
X y 

k d·t 
B2 k::B2 d2 

d2 y y A2 B2 
y 

d vuong g6c (P1) d vuong g6c (P2) d vuong 

b)Hlnh chie'u vuong g6c cu.a du'ong thing d~c bi<$t: 

g6c (P3) 

.EJuiJng thdng song song mef,t phdng hznh chifu: 

z z z 

A3 Al Bt A3 B3 A1d1 
d3 d1 d3 

B3 Bi 
X y X y 

X y 
d2 

A:l B2 A2 d2 
y l3.2 d//(P1) 

d//(P3) 
y 
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A2 
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3-Hinh chie'u vuong g6c cua mat phing: 

81 

a)Mijt phing du'(ic xac dfnh bcii ba dilm. Hlnh chie"u cua ml)t ph~ng 
du\1c xac dinh bdi hlnh chie"u cua ba di6m. 

b)D6 thuc cua mijt phing dijc bi~t: 

. Mqt phdng vuong g6c mqt phdng hznh chiiu: 

z 
z z 

o, D3 ca 
A, o, A, o, A, D 

A, 

C, o, 

Aa 81 B, c, 
s. C, 83 B, c, 

y X y X 

D2 B, c, 
A, 
B, 

A, o, 

C2 

y y 

y 

(ABCD) vuong g6c (P1) (ABCD) vuong g6c (P2) (ABCD) vuong g6c (P3) 

;1:: 

BAITAP 

1-Tim hlnh chie"u thu ba.Xac dinh vi tri cua duong th~ng trong khong 
gian d6i vdi ba ml) t ph~ng hlnh chie"u 

1. 

d1 

d2 ;j; 

ff ff 

J. 1. 

;j; 

d2 

y 
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2-Tlm hlnh chie'u thu ba.Xac dinh vi tri cua hlnh phing trong khong 
gian d6i voi ba mij t phing hlnh chie'u 

'J'. 'J'. 'I: 

~ ~ ~ ~ 
~q ~ ~ ~ 

""1 
9 ¥ 

~ 

' K A ,, ? ,, K' 

II. HINH CHIEU VUONG GOC CUA CAC KHOI HINH HOC 

1. Kh6i Hing tru : 

Cho A1 tlm A2, A3: Xet A nam tren mijt phaftg nao, A2 se nam tren hlnh 
chie'u bang mijt phing a'y. 

AO 
rtt---+-i----+------+-t--t--t 

2. H'mh chop: 

I 

i Ai 

i 
I 

I 

I 

' \ I A2' ---,-i 
I 

AS 

I"' 
"' "' ~ 

Cho A1 tlm A2: Gan A vao SM. A2 se nam tren S2 M2.(Hoijc gan vao mot 
duong th!ng tren mot mijt cua hlnh chop) 
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S1 

S1 

B1 
A1 

B2 

A2 
S2 

C2 

Do'i v6'i hinh chop C\lt ,ta c6 th~ dung mijt phiing trung gian,song 
song v6'i day d~ tim cac hinh chie'u 

3. ffinh tru 

Nh~n xet: 

. E>iSm c6 hlnh chie'u bang nam 
tren cung C2 D2A2 se co -'hlnh chie'u 

dung khua"t. 

. E>iSm c6 hlnh chie'u bang nam 
tren cung B2C2 D2 se c6 hlnh chie'u 

cc:tnh khua"t. 

D.,_
1 
-1----+-D-

A1 '1-----+---+-----+----,>-----<>A o 

B1b----+---+--.---,>---<1B0 

A2 ffic'--+----------w 
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4. -Hinh non 

Xet hinh chie'u cu.a cac diim A tren mijt kh6i non 

*Tun A2, A3 biSt A1 thff y 

Cach 1 : Gan A vao du'ong sinh SM. A2 se n~m tren S2M2. 

Cach 2 : Dung mijt phing tudng tu'qng song song vdi day , cat hlnh 
n6n tai 

A . A2 n~m tren duong tron giao tuye:fi cua mij t phing va mij t n6n 

5. ffinh cff u: 

Cho A1 thffy, tun A2, A3: Qua A cat hlnh cftu b~ng mijt phing song 
song P2 hoijc P3 d hlnh chiSu b~ng hoijc hlnh chie'u C"1nh ta nh~n du'qc 
duong tron d6ng tam 0. A2 , A3 n~m tren du'ong tron nay. 

III. Giao tuye'n cu.a vat thi 

1.Giao cu.a mijt phiing v6i kh6i hinh hQc 

Vi du 1.1 : Mij t phing giao vdi kh6i tru 

As 

-GiaQ tuye'n co d"1ng chunh~t khi mijt phing cat song song tn;ic 

-Giao tuye"n c6 d"1ng elip khi mijt phing cat cat tf\lC 



30 

[] 

Vi dul.2: M~t phiing giao voi kh6i non 

- Giao tuye'n co dqng elip khi m~t phiing ciit ciit tn;tc 

- Giao tuye'n co dqng parabol khi m~t phiing ciit song m9t du'ong sinh 

- Giao tuyefi c6 dqng hyperbol khi m~ t phiing cii t song song hai duong sinh 

2.Giao cua cac kho'i hinh hoc: 

Vi du2.1: Kh6i tn;t bi Vqt. 

Vi du 2. 2: Kh6i trv khoet 16 chu nh~t hay v~t du'c;lc t~o bdi kh6i trv ke't n6i kh6i 
chu nh~t 
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Vi du 2.3: Kho'i tnJ khoet lo~tru. hay v~t du\5c t:;io bdi hai kho'i trg kSt no'i 
vuong g6c. 

* Nh~n xet hai kho'i trl;l giao nhan: 

Giao tuye'n la m◊t du'ong cong, ve hlnh chie'u cua du'on g cong nay ta se n6i 

cac hlnh chiSu cua di6m n~m tren dlidng cong. 

D~cbi~t khi hai du'ong ldnh b~ng nha1uriao tnve"n co claf P- san 

D:;ing giao tuye'"n thing con c6 a nhung kho'i hlnh h9c cung ngo:;ii tiSp voi m9t 
duong cong b~c hai. 
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BAITA.P 

1-Vegiao tuye'n cua m~t phing va cac kho'i hlnh h9c 

I ¢48 

0 
20 I 

80 

10 

2. Ve ba hlnh chie'u cua v~t thS 

60 

0 

"' -a 

160 

40 

¢65 

160 
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CHu'CiNG IV. BIEU DIEN VAT THE 

DS th€ hi~n hlnh d~ng cua v~t th€, TCVNS-74 qui dinh cac lo~i 
hlnh biSu di6n cua v~t th€ g6m: hlnh chi@u, hlnh cit ,m~t cit va hlnh 
trich. Cac lo~i hlnh biSu di6n nay du'(Jc thgc hi~n theo phep chie"u vuong 
g6c. 

I/ ffinh chie" u cu.a vat thi. 

1. Cac loai hinh chie"u: 

Hlnh chie"u vuong g6c la hlnh chie"u nh~n du(Jc khi ta chie"u tia sang 
vuong g6c voi m~t ph!ng hlnh chie"u qua v~t. V~t du(Jc d~t truoc m~t 
ph!ng hlnh chie"u va d~t sao cho cac ml';it cfin th€ hi~n cua v~t song song 
voi ml';it ph!ng hlnh chie"u. 

d hlnh chie"u vuong g6c duqc phep khong ve duong gi6ng, duong 

tnJc va cac duong khufft ne"u khong cfin thie"t. ❖ -ffinh chie"u cd ban: 

5 

[] 

g [b g d 
4 1 G 6 

[] 
2 

a)Khai ni~m: La hlnh chie"u vuong g6c ctla v~t tren sau ml';it ph!ng cua 
m(H hlnh h(>p cd ban. 

Cac ml';it phing hlnh chie"u du'(Jc trai ra cho trung voi ml';it phing 1. Vi tri 
cua chung nhu sau: 

Ten cac hlnh chiSu cd ban tudng ung voi ten cac ml';it ph!ng cd ban: 

l.Hlnh chie"u dung (hlnh chie"u nhln tu truoc). 

2.Hlnh chie"u b~ng (hlnh chie"u nhln tu tren). 

3.Hlnh chiSu c~nh (hlnh chiSu nhln tu trai). 

4.Hlnh chie"u c~nh (hlnh chie"u nhln tu phai). 

5 .Hlnh chie"u nhln tu duoi. 

6.Hlnh chie"u nhin tu sau. 
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b)Qui djnh: 

. Vi tri cac hlnh chie'u phai d~t dung vi tri du'qc k:hai tri€n. Ne'u khac 
vi tri phai c6 ky hi~u kem theo . 

. Ky hi~u bao g6m ten hu6ng nhln, hu'ong nhln va ten hlnh chiSu 
tu'ong ung ten hu'ong nhln. Chu ky hi~u c6 kh6 Ion hon kh6 con s6 kich 
thu'oc va vie't theo duong bAng ban ve. Gia cua chu ky hi~u ve bAng net 
co ban . 

. Tuy theo v~t th€ ma s6 luqng cac hlnh chie'u du'qc sfr dvng 

. Cho phep bo du'ong khua"t ne'u kh6ng c~n thie't 

A 

, ... 
-(---}-

A 

* Cac hlnh chie'u tren du'qc tht;tc hi~n theo g6c chie'u thu nhfft,c6 ky hi~u 
chu Eva dffu hi~u 

*Cac nu'oc chau My ,Nh~t theo g6c chie'u thu ba, c6 ky hi~u chu A va da"u 
hi~u 

' Vi tri cac hlnh chie'u theo g6c chie'u thu ba d~t nhu' sau 
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3 1 

[] ' 
I 

7 
I 

❖ ffinh chie"u rieng phftn, hinh chie"u phu: 

a)Dinh nghia: 

5 

4 6 

Hlnh chie"u rieng phffn la hlnh chiSu cua m(H phffn v~t thS len m~t 
phing Cd ban. 

Hlnh chie'u ph\l la hlnh chie'u cua mot ph~n v~t thS len m~t ph.1ng nghieng so 
voi m~ t ph.1ng co ban. 

A 

I I 

l I l 
I I 

'- A ~ 

NH CHIEU RIENG PHAN 

b)Qui dfnh: 

. Hlnh chie"u rieng ph~n va hlnh chiSu ph1;1 ne"u d~ t dung vi tri lien h~ 
voi hlnh biSu diSn chinh va dung huong nhln thl khong cffn ky hi~u . 

. NSu khong dung cac yeu cAu tren ta ky hi~u nhli hlnh chie"u co ban . 

. NSu hlnh chiSu phl;l xoay vs vi tri duong bang ban ve ta them mfii ten 
cong tren ten hlnh chie"u phl;l. 
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+ 
A 

2. Ca.ch ve hinh chi~u cua vat thi: 

BS ve hlnh chie"u cu.a m(H v~t thS ,ta cffn phan tich chung thanh tung 
phffn g6m cac kh6i hlnh hQc co ban va xac dinh vi tri tuong d6i cu.a 
chung.Khi ke"t n6i cac kh6i cffn chu y giao tuye"n cua chung 

Vi dv 1: V~t du9c tC;lO bdi hai kh6i chu nh~t va 16 tn;i. 

I 
I 
I 

I 
I I I 
I I I 

I 

Vi dv 2: V~t du9c tC;10 bdi kh6i chu nh~t khoet ranh cong va 16 chu nh~t. 
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Vi dl} 3: 

Phan tich :V~t thS duoc t~o bdi 

Kh6i chu T c6 ranh su6t chu nh~t Tu trai sang phai va ranh cong tu truck ra 
sau 

Vi du 4: 

Phan tich: V~t thS du9c t~o bdi kho'i hlnh thang c6 ranh ngang phia truoc va 
sau ,c6 ranh cong tu truoc ra sau va ranh chu nh~t tu tren xu6ng. Chu y giao 
tuye"n cua ranh cong va ranh chu nh~t 
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Vi du 5: 

Chu y:Giao tuye'n kho'i hlnh thang va ranh chu nh~t Cach ve hlnh chie'u cua 16 

b~c 

3. Cach ghi kich thu6'c tren cac hinh chie'u cua vat th~: 
Khi ghi kich thu&c cfin ghi du kich thu&c : 

. Kich thu&c dinh hinh : Kich thu&c xac dinh hinh d~ng cua cac khf>i hinh h9c 

. Kich thu&c dinh vi : Kich thu&c xac dinh vi tri tuang df>i cua cac khf>i hinh 
h9c 

. Kich thu&c dinh khf>i : Kich thu&c Ian nh~t theo 3 phuang cua v~t thS 

Cfin chu y khong ghi nhi@u lfin cho m<)t kich thu&c , cac kich thu&c lien quan 
nen d~t gfin nhau , phan bf> cac kich thu&c tren cac hinh 
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Vi d1,1 
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40 

0 
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I I 0 ...... 

I I 

I · I 
I ! I 

-'---Ifl __ 

I I 

eo 

0 
0 ·c.o 
lJ1 

II. MAT CAT-HINH CAT 

1 -ffinh dit: 

a. Khai ni~m: H'inh cat la hinh chie'u cua phffn v~t th€ tu m~t 
phiing cat vS sau len m~ t phang h'inh chie'u song song m~ t phiing cat. 
Phffn v~t th€ tie'p xuc m~t phiing cat duqc ky hi~u ch6 c6 v~t li~u. 

b. Phan lo~i: 

*ffinh cat don gian: duqc t';lo bdi m9t m~t phiing cat . 

. ffinh cat dung: Khi m~t ph~ng cat song song m~t phiing hmh chie'u 
dung 
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. Hinh cat b~ng: Khi m~t phAng cat song song m~t phAng h'tnh chie'u 
b~ng. 
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. H1nh cat c~nh: Khi mij t phllng cat song song mij t phllng h1nh 
chie'u c~nh. 

[1] 

D-D 
.c-c 

I B-B 
I 

T-

Vi d1,1 vS cac hlnh c:lt 
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. H'inh ca:t xien: Khi mat nhin2" ca:t xien voi mat phing co ban. 
A-A 

*Hlnh ca'.t phuc t~p: du9c t~o bdi hon hai m~t ph~ng ca'.t. 

. Hinh ca'.t b~c: du9c t~o bdi cac m~t ph~ng ca'.t song song nhau. Qui uoc 
tren hmh ca'. t b~c khong ve hinh chie'u m~ t ph~ng ca'. t vuong g6c. 

A-A 

. Hinh ca'.t xoay: du9c t~o bdi cac m~t ph~ng ca'.t giao nhau. Qui uoc khi 
ve ta xoay cho cac m~t ph~ng ca'.t trung nhau va song song m~t ph~ng hinh 
chie'u. 



0 

I 
~--1 

*Hlnh c~ t ke't hqp hlnh chie'u: 

44 

Sai Dung 

Dung thS hi~n hlnh dcJ,ng ben ngoai va ben trong v~t thS, giam s6 htqng 
hlnh biSu diSn. 

Duong phan each hlnh c~t va hlnh chie'u c6 thS la tn;ic d6i xung cua v~t 
ho~c bang net lu'qn song. 
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H1nh c:it thliong d~t ben phai trl;lc hay phia dlioi trl;lc. 

I 

*H'inh c:it rieng phcin: 

ThJ hi~n m(H ph~n nho ben trong chi tie"t ta dung hlnh cil t rieng ph~n. 

Hlnh cit nay d~t ngay t<;li hlnh chie"u tu'ong ung va phan chia bang net 
lu'Qn song. 
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c. Qui djnh v~ hinh ciit: 

. D6i voi hlnh c~t don gian, ne'u m~t phing c~t d~t trung m~t phing d6i xung 
va hlnh c~t d~t dung vi tri va huong chie'u thl kh6ng c~n ky hit$u . 

. Cac ph~n tu'. nhu' nan hoa cua VO Hing, puli, banh mu::,, HA~UU UA~U ...,, ..., ,.11 

uoc kh6ng gc:1ch tren m~t c~t, khi c~t d9c chi€u dai cua chung. Ne'u cac ph~n 

tu' nay c6 16 nho ho~c ranh thl dung hlnh cat rieng phgn dS thS hi~n. 

. Cac chi tie't d~c nhu vit, bulong, dinh tan, then, tn.;1c d~c, thanh 
truySn .... qui udc khong cat d9c. Vien bi khong bi cat. 

. 06i vdi hlnh cat b~c va hlnh cat xoay luoft c6 kyhi~u kem theo. 

tJ -- - - ~ ,_ 7,. 

2 -Mat ciit: 

a. Khai ni~m: 
M~t cat la hlnh biSu diSn phgn v~t thS nlm tren m~t phiing cat, khi ta 

dung m~ t cat tuc5ng tu9ng nay cat qua v~ t thS. 

❖ Cach t~o hinh ciit, mijt ciit: Dung m9t m~t phiing tuc5ng tu(Jng 
cat qua v~t thS c5 phgn cgn thS hi~n nhu 16, ranh ben trong. La'y 
phgn v~t thS giua nguoi va m~t phiing cat, chie'u vuong g6c 



47 

phffn v~t thS con l~i len mijt phing hlnh chie'u song song mijt 
phing cat, ta du9c hlnh biSu di~n gQi la hlnh cat. Ve phffn v~t 
thS tie'p xuc voi mij t phing cat ta du9c hlnh biSu diefi gQi la 
m~t cat 

A 
-I 

-I A .. 

❖ Ky hi~u v~t li~u: 

AA AA 

Hlnh cat 

Tieu chuin qui dinh dS phan bi~t phffn nAm c1 sau m~t phing cat va 
phffn tie'p xuc m~t phing cat bAng ky hi~u v~t li~u. 

*TCVN7-74 qui dinh ky hi~u v~t li~u theo ban sau: 

KY Hreu VAT LI~U TREN HINH CAT, MAT CAT 

1-Kim lo~i 

2-Phi kim lo~i 

3-G6 cat ngang 

4-Cha't long 

5-Kinh va v~t 
li~u trong su6t 

6- Be tong 

* * 91/ 91/ 9'/ * * {//¢ 91/ ~ 91/ 9'/.f// 
91/ 9191/ 91/9'/ * 91/ 

'L--...------l 
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*Cach ve ky hi~u v~t li~u: 
. Cac duong ge;tch ge;tch ve song song, khoang each tu 2 + 10mm, 

nghieng 45° so vdi duong bao, du'ong tI1;1c hay du'ong tam. Ne'u duong 
g<;tch g<;1ch trung phu'dng vdi duong bao duong tn;1c thl cho phep ve 
nghieng 30°-60° . 

. Bu'ong g~ch g~ch cua cung IDQt chi tie't phai gi6ng nhau tren m9i 
hlnh ca\ m~t cat cua chi tie't, chi tie't khac ky hi~u phai khac nhau . 

. Nhung m~t ca'.t c6 be r9ng nho hdn 2mm thl du9c to den (tru cha't long va v~t 
li~u trong su6t) giua chung, d€ phan bi~t tad€ khoang hd tra'.ng . 

. Nhung m~t ca'.t Ion cho phep vekyhi~u v~t li~u d du'dng bien. 

b. Phan lo~i: 
*M~t ca'.t roi: La m~t ca'.t ve ben ngoai hlnh bi ca'.t. Duong bao m~t ca'.t roi ve 

b~ng net cd ban.M~t ca'.t roi c6 th€ d~t d gifi'a hai ph~n ca'.t Ila cu.a hlnh bi ca'.t hay 

d~t d9c theo duong ke6 dai cua m~t ph~ng cat hay d~t c5 vi tri bfft ky cua ban 
ve 

nhung phai c6 ky hi~u kem theo. 

B + 
-4 B-B 

-I 
B 
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) 
( 

*M~t ca'.t ch~p: La m~t ca'.t ve ch~p voi hlnh bi ca'.t. Duong bao m~t ca'.t 
ch~p ve bang net li~n manh. 

c. Qui djnh v~ mijt ciit: 

. Ky hi~u v~ m~t ca'.t bao g6m ve't m~t ca'.t, mfii ten chi hu'ong nhln, ten 
hu'ong nhln tu'ong ung ten m~t ca'.t (Hl). Cho phep khofig c~n ky hi~u ne'u 
m~t ca'.t d6i 

xung va dijt t~i vi tri ca'.t (H2). Ne'u dung vi tri nhung khong d6i xung, ky hi~u chi 
c~n mfii ten chi huong nhln (H3). 

-~-- ---

-i 

♦ 
Hl H2 

H3 

. Ne'u m~t phing chua trvc cu.a cac 16 tron xoay hay ph~n lorn tron xoay 
thl du'ong bao m~t ca'.t cac 16, lorn ve d~y du (H2), (H3) . 

. M~t ca'.t duqc d~t dung theo hu'ong mfii ten, ne'u m~t ca'.t duqc xoay mc)t 
g6c <180° ta them mfii ten cong (H4) . 

. Ne'u v~t c6 cac m~t ca'.t gi6ng nhau ta chive mc)t m~t ca'.t tu'qng tru'ng 

~ 
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~· 

B- B 

• 
( 

A-A 

;; • 4 Al TA I I 

Ar -Gr 1A I 

I 

I 

Cho phep dung m~ t cong d€ cit, khi d6 m~ t cit ve theo d~ng hlnh da 
trai va c6 ghi chu (HS). 

AA 

d. Ung dvng: M~t cit duqc dung d€ thay hlnh chie'u khi v~t th€ c6 ke't 
ca'u ben trong phuc t~p, ma hlnh chie'u bi€u di~n khong ro, nhi€u duong 
khua't trung, cit nhau. 

Do d6 d€ th€ hi~n hlnh d~ng ben trong hay m9t tie't di~n cua v~t nguoi 
ta dung hlnh cit, m~ t cit. 

3- ffinh trich: 

Hlnh trich la hlnh bi€u di~n (thuong du(Jc ph6ng to) trich ra tu m9t hlnh 
da c6 tren ban ve. 
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l 
n 

+ffe-~ 

Tren hlnh trich c6 ghi ky hic$u bang chu s6 La ma va ty le$ ph6ng 
to, con tren hlnh bj trich c6 ve duong tron khoanh bang net liSn manh c6 
kem chu ky hic$u tuong ung. 

BAIT!P 
1. Ve ba hinh chie'u tu hinh chie'u tn;ic do 
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2-Ve cac hlnh bi6u die:fi cua chi tie't theo ti 1~ 1: 1 

JL 

3-Ve hlnh bi6u di~n hop ly cho chi tie't 

\ 

4-Ve hlnh cat dung, hlnh chie'u bang , hlnh cat ke't hqp hlnh chie'u c<;tnh 
,hlnh chie'u trvc do (Hl) 

- Ve hlnh cat dung,hlnh chie'u bang, hlnh cat c<;tnh,hlnh chie'u trvc do (H2) 

-Ve hlnh cat dung,hlnh chie'u bang,hlnh cat c<;1nh(H3) 

- Ve hlnh cat dung b~c,hlnh chie'u bang,hlnh cat c<;1nh(H5) 

- Vehlnh cat dung,chie'u c<;1nh,chie'u rieng ph~n (H6) 

- Ve hlnh cat c<;1nh xoay,hlnh chie'u dung (H7) (HS) 
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CHUONG V: HINH CHIEU TRTJC DO 

Muc tieu: 
. + Trinh bay duqc khai ni~m v@ hinh chi@u tn;ic do va phuang phap ve hinh 

chi@u tn;ic do cua v~t thS. 
+ D\fllg duqc hinh chiSu tn;ic do vuong g6c va hinh chiSu tn;ic do d@u xien 

can cua v~t thS. 
+ C6 y thuc trach nhi~m, chu d9ng h9c t~p.dung 

N(Hdung 
I/ Cae loai hinh ehie"u true do: 

1-Khai niem v~ hinh ehie"u true do: 

Hlnh chiSu tr\lc do du9c dung d~ b6 sung voi hlnh chiSu vuong g6c cJ 
nhung bai ve phuc t<;tp. 

Hlnh chiSu tr\lc do th~ hi($n du9c ca ba mijt nen d~ hlnh dung hdn hlnh 
chiSu vuong g6c. 

Hlnh chiSu tr\lc do du9c xay dl;(ng tren co scJ phep chiSu song song nen 
dam bao tinh chit: 

. Hai duong th~ng song song c6 hlnh chiSu song song . 

. Ty s6 cac do<;tn th~ng tren duong th~ng dud9 bao dam. 

❖ Phan loai: 

a)Theo huong ehie"u: 

. Hlnh chiSu tr\lc do vuong g6c: huong chiSu vuong g6c mijt ph~ng hlnh 
chiSu . 

. Hlnh chiSu tf\lc do xien dung: hu6ng chiSu xien voi mijt ph~ng hlnh chiSu. 

b )Theo h~ s6 bie"n d3ng: 

H~ s6 biSn d<;tng la ty s6 giua kich thuoc tren hlnh chiSu va kich thuoc th~t 
do tren cac trl;IC t9a de). 

H($ s6biSn d<;tng theo ba tfl;lc t9a de) ox, oy, oz lap, q, r. 

Ta co: 

. Hlnh chiSu tr\lC do vuong g6c dSu: p=q=r. 

. Hlnh chiSu tr\lc do xien dung can: hai trong ba h($ so"'b~ng nhau . 

. Hlnh chiSu tr\lC do l($ch: p¢q¢r. 

Hai lo<;ti hlnh chiSu tr\lc do thuong dung la vuong g6c d€u va xien dung 
can. 



2. ffinh chie'u true do xien can: 

a)Dijc diim: 
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. Huong chie'u xien voi mijt phiing hlnh chie'u . 

. C6 hai ty s6 bie'n dC;lng ldch thuoc theo cac tn;ic bang nhau: 

p(ox)=r(oz)=l 

q(oy)=0,5 

. G6c cua h~ tn;ic 

z 
z 

)( X 

y 

b)Ve hinh chie'u tr1}c do xien dung can: 

Vl p=q=l va x'o'z'=90° nen hlnh phiing song song voi mijt xoz se 
khong bie'n dC;lng tren mijt x'o'z' cua hlnh chie'u tn;ic do xien dung can. 

Vi d1.;t 1: Ve hlnh chie'u tr1.;tc do cua v~t c6 hlnh chie'u dung va hlnh chie'u bang 
I 

0 

Buoc 1: Lffy hlnh chie'u dung lam mijt chu.in trong mijt phiing khong 
bie'n dC;lng x' o' z'. 
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Buoc 2: Tu cac diSm tren m~t chuin ve cac diSm c1 m~t sau b~ng each 
tinh tie'n mQt doc;tn A'B'=ABx0,5. 

Vi dv 2: Ve cac duong tron tren cac 
m~t cua hlnh chie'u trvc do xien dung can 

Buoc 1: Ve hlnh chie'u trvc do cua 
cac m~t la hlnh vuong ma vong tron n◊i 
tie'p. 

Buoc 2: Ve vong tron khong bi bie'n 
dc;tng cfm~tx'o'z'. 

Buoc 3: Ve cac elip c1 m~t ngang 
(x'o'y') va m~t xien (y'o'z'), elip nay 
nghien g ,;:::,7° va qua cac diSm giua cua 
cac cc;tnh. 

3. ffinh chie'u true do vuong g6c d~u: 

a)Dijc diim: 

- Huong chie'u vuofig g6c m~t phAng 
hlnh chie'u (mu6n hlnh chie'u thffy ca ba m~t 
cua v~t, v~t phai d~t nghieng voi m~t 
phAng hlnh chie'u). - p=q=r=0,82 

BS d~ ve tieu chuffn cho phep lff y 
b~ng 1. 

-Cac g6c t9a dQ hgp nhau 120 . 

b)Ve hinh chie'u tr1;tc do vuong g6c d~u. 

0 

Vi dv 1: Ve hlnh chie'u tf\lc do tu hlnh chie'u vuong g6c. 

z 
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z 
4 

2 5 

X y. 

z z z 

4 

3 

X 

X 

Buck 1: D-i;tng tn;ic hmh chie'u. D-i;tng m~t chuffn hmh thang vdi cac kich thudc 
tudng ung cJ hlnh chiefi vu6ng g6c: 1, 2, 3, 4. 

Bude 2: Phat tri€n tu cac di€m tren hlnh thang chuffn kich thuoc 5 d€ c6 
mij t song song 

Buoc3: To d~m cac duong bao cua v~t 
*Chu y: 
. Chi nhufig kich thu'oc song song trvc tQa d() moi c6 h~ s6 bie'n dq.ng 
bang 1. 

. Kich thuoc doq.n thing xien cJ hlnh chie'u trvc do khac cJ hlnh 
chie'u vuong g6c. 

Vidu 2 
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50 

z 

y 
y 

X --I 

Bude 1, 2, : nhu' vi d\l 1. 

Bude 3: Dljng ranh nho mijt chuffn nam tren mijt yoz voi cac kich 
thuoc tuong ung d hlnh chiSu vuofig g6c (15) 

Bu'oc 4: Phat triSn tu cac diSm tren ranh chuffn theo hliong trl;lC OX voi 
kich thuoc tren hinh chiSu dung dS ve mijt truoc cua ranh. 

Vi du 3: 

Buocl:Dl;(ng mijt chuffn xoy. Ch9n diSm chuffn I dS xac dinh cac diSm 
M,N,C,D,E ,F,A,B. 

Bude 2: Phat triSn theo tf\lc z t<;10 nen v~t 
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z 

0 z 

.B 

z 
y 

X y y 

Vi du 4: Ve duong tron trong hlnh chie'u trvc do. 

+ 
3 

2 

Trong hlnh chie'u vuong g6c 

Ap dung 

R 

Trong hlnh chie'u trvc do 

Bude 1: Dvng m9t m~t chuin. Tren m~t chuin x'o'y' nay ve hlnh chie'u trvc 
do cua hlnh vuong ngoc;ti tie'p voi duong tron. 

Buoc 2: Ve hlnh chie'u trvc do cua du'ong tron la hlnh trai xoan. 

Bude 3: Ve m~t con lc;ti b~ng each tinh tie'n cac diSm tren m~t chuin 
m9t doc;tn o1o1' b~ng chiSu dai duong sinh cua trvc tron. 
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II/ Cach xay dung hinh chitu true do: 

Tuy theo d~c diSm cua v~t thS ta ch9n each ve cho thich h<Jp. 
Thuong ta ve mQt m~t chuffn trudc, sau d6 d\fa vao tinh chit cua phep 
chi€u song song nhu tinh chit hai duong thing song song c6 hlnh chi€u 
song song va h~ s6 biefi d~ng dS ve cac m~t khac. 

Cac budc dS ve hlnh chi€u true do: 

-Ch9n lo~i trvc do. Dung eke ve cac trvc. 

-Ve trudc m9t m~t cd sd, d~t notrung vdi maJ phing t9a dQ. 

-Tu cac dinh cua m~t da ve, ve cac dudng song song vdi trvc do thuba. 

-Can cu vao ht$ s6 biSn d~ng, d~t cac do~n thing len cac duong song 
song nay. 

-N6i cac diSm da xac djnh b~ng net li6n manh. 

-To d~m l~i hlnh. 

*Chu y: 
-D6i vdi v~t thS c6 d~ng hlnh h9p, c6 th€ ve hlnh h9p ngo~i tiSp lam 
chuffn. 

-Hlnh chi€u trvc do vuong g6c d6u c6 cac elip ve b~ng compa theo 
each ve hlnh trai xoan. Hlnh chi€u tfl;lc do vuong g6c d€u the,.z,hi~n ro ca 
ba m~ t vl ti s6 bi€n d~ng b~ng 1 

-Hlnh chi€u tn,1c do xien dung can c6 m~t x'o'z' khong thay d6i so vdi 
m~t xoz cua v~t th€. Cac m~t khac c6 elip ve b~ng each n6i nhi€u diSm. 
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BAITAP 

1-Ve ba hinh chie'u va hlnh chie'u tfl;lc do 
R20 RlO 

q 
(") 

80 

13 

I ID LO 
(\J (") 

C) 2 
....... 

1 
60 

2-Ve ba hlnh chie'u va hlnh chieu tn.;1c do ....... 



. 61 

CHUONG VI: VE QUY u'OC MOI GHEP ca KHi 

I/ M6i ghep ren. 

1. Ren: 

Ren dung dS ghep cac chi tie"t nhu bu long, dai 6c hay duqc dung dS 
truy€n chuySn d9ng nhu' cac trvc vit me. 

Ren thuong du'qc che" t~o b~ng phu'ong phap: ti~n ren, taro, Ian ren, can 
ren ..... 

Ren hlnh thanh tren duong xoan 6c. NSu ren tren m~t trv ho~c m~t 
con g9i la ren ngoai. Ne"u ren tren 16 trv ho~c 16 con goj la ren trong. 

❖ Cac ye'u to' cu.a ren: 

a )Profil ren: 

La duong bao m~ t cat ma m~ t phing cat chua trvc ren. Profil ren c6 
cac d~ng tam giac, thang, vuong, tron. 

b )Ductng kinh ren: 

-Buong kinh ngoai d: du'ong kinh Ion nha't cua m~t ren. Con g9i la 
du'ong kinh danh nghia. 

-Buong kinh trong d1: duong kinh nho nha't cua m~t ren. 

-Buong kinh trung blnh d2: duong kinh m~ t trv tudng tu'qng chia dSu 
b€ r9ng ren va bS r9ng ranh. 

c)S6 d§u m6i n: s6 duong xoan 6c gi6ng nhau, each d€u nhau c6 tren 
chi tie"t ren. 

cl)R1foc- rP.n s~ kho:1nP- each hai cfinh ren lien tie'p do theo chi€u tn;tc. 
t 

s---1 

0 0 

e )Bu'ck xoiin t: khoang each hai dinh ren lien tie'p tren cung IDQt duong xoiln 

6c, do theo chiSu trvc. V~y t=nS. 

f)Huong xo~n: ren c6 hai lo~i. 
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-Huong phai: ne"u duong bao chuySn d9ng cung chiSu kim d6ng h6 theo 

huong xa nguoi quan sat. 

-Huong trai: Ne"u duong bao chuySn d9ng nguqc chiSu kim dofig h6 theo 
huong xa nguoi quan sat. 

Ren huong phai 

❖ Ve qui lioc, ghi ky hieu: 

a)Ve qui u'oc: 

Ren huong trai 

-01nh ren ve bang net Cd ban, day ren ve bang net liSn manh (each 
dinh g~n bang buoc ren). Duong gioi hC;1n ren ve bang net co ban. 

-Tren hlnh chie"u vuong g6c day ren cua tn;1c ren ve net liSn manh 
ha 1/4 vong. Ne"u khong c6 y nghia d~c bi<$t vong tron mep vat m~t mut 
ren cho phep khong ve. 

-Tren hlnh dit v~t li<$u ve qua day ren. 

-06i voi ren khufft, cac ye"u t6 khufft ve bang net dut. 

-06i voi m6i ghep ren u'u tien ve ren tn;ic. 

b)Ky hi~u ren: 

+Theo TCVN2O4-1993,ky'hi($u ren g6m cac ye"u 
t6 sau -Ky hi<$u dC;lng ren: M,Tr,G,R,S,Sq .... 
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30 9 

1Jvm 
55 9 

N\;\ 
Ren he met (M) Ren hinh thang{Tr) Ren ongtru (G) 

J1J7J7_ 

Ren ong can (R) Ren tua (S) Ren vuong (Sq) 

-Duong kinh danh nghia (d). 

-Bude ren ghi trong ngo~c sau chu P (ne'u ren nhi~u dfiu mo'i). 

-LH (ne'u ren hu'ong trai). 

Chu y: Ren tam giac, m(H dfiu mo'i, buoc Ion khong cfin ghi buoc. 

Vi dl;l: 

. Tr20x4(P2)LH: Ren thang, d=20mm, t=4mm, S=2mm ,2dfiu mo'i (so' 
dfiu mo'i =tis), huong xocin trai . 

. M20xl,5: Ren con he$ met, ren tam giac, d=20mm, S=l,5mm,bu'oc 
nho, m9t dfiu mo'i, huong xocin phai . 

. M16: Ren tam giac, d=16mm, m9t dfiu mo'i, buoc Ion ,huong phai . 

. Gl ": Ren o'ng tn;i,d=l "(1 "=25,4mm) 

.Rl'' : Ren o'ng con,d=l'' 

Chu y: m9t so' chi tie't ren trai du'<Jc danh da'u bang each cclt ranh vong 
quanh dfiu, ranh d m~t mut ren hay ranh song song dfiu vit. 



Tr20x4(P2)-LH 

❖ Cac ch tie't ghep c6 Ren 

a)Bu long: 

64 

0ff u c6 d9-ng Ive giac dSu hay hlnh vuong, than c6 ren. Kich thu'oc bu 
long du'(Jc qui dinh theo tieu chuin. 

Ky hi<%u g6m: Ten - Ky hie-(l ren - ChiSu dai 1- S6 hi<%u TCVN. 

Vi dv: Bu long M1Ox8O TCVN1892-76. 

06i chie'u voi TCVN95-63 ta c6 bu long tinh sau c9-nh, d=lO, 1=80, 
S=17, H=7, D=19,6, 10=20, c=l,5(mm). 

30° 

Hb 

lO 

Can cu vao d6 ta ve bu long. Cac cung d dff u bu long la cung hyperbol. 
Cho phep thay the' ve b~ng cung tron. 
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b)Dai o'c: 

C6 cac d~ng: 4 c~nh, 6 c~nh, xe ranh, tron. 

C6 ba lo~i: tinh, mia tinh, tho. 

Ky hie(! g6m: Ten - Kyhi~u ren - S6 hi~u TCVN. 

Vi dv: Dai 6c M20 TCVN1905-76 

Cach ve dai 6c gio:fig nhu dffu bu 
long. c)Vit dty (goujong): 

Khi chi tie"t ghep day qua khong dung du9c bu long, ta dung vit ca'y. 

Vit cffy hlnh trv hai dffu c6 ren. M9t dftu v~n vao 16 ren, dftu kia v~n 
voi dai 6c. 

Ki€uAKi€uB 

11: chi6u dai v~n ren ca'y vao chi tie"t 

Lo~i 1: 11=d, v~n vao thep hay d6ng. 

Lo~i 2: h=l,25, v~n vao gang. 

Lo~i 3: 11= 2d, v~n vao nhom. 

Ky hi~u vit cff y: Ten - Ki€u - Lo~i - Ky hi~u ren - Chi6u dai 1 (khong 
tinh phftn h)- S6hi~u TCVN. 

- ------~ __ ,;,.._ __ . - --{f--1----3---~ 
lo 

Vidv: 

. Vit ca'y Al - M20x120 TCVN3608-81 . 

. Vit cffy Bl,25 - M20x2,5x120 TCVN3608-81 

d)Vit: Vit dung cho kim lo~i c6 hai lo~i 
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-Vit lclp no'i: dung dS ghep hai chi tie"t.(hl,h2,h3) 

-Vit dinh vi: dung dS co""dinh chi tie"t nay voi chi tie"t kia.(h4) 

Ky hi~u vit: Ten - Ky hie(! ren - Chie-d dai 1- S6 hi~u TCVN. 

Vi dl;l: Vit M12x30 TCVN 5286. 

d. Ghep b~ng Ren_;_ 

M6i ghep bulong -dai 6c 

d1~0,85d 

d2~l,ld 

Hb~0,7d 

Hd~0,8d 

Dv~2,2d Sv~0, 15d c~0, 15d 
a~(0,15 + 0,25)d 
M6i ghep vit 

Mo'i ghep vit d(y 

Hb 
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0.5cL 

0.25d 

Tieu chuiin qui dinh cac ranh vit ve nghieng 45° dS d6 nh~n bie't. 

Cac chi tie't ren ve don gian theo bang sau: 

Ten g9i Hlnh ve Ten g9i Hlnh ve 
1-Bu long (vit) dffu sau c~mh 11-Vit c6 ranh 

~ $ 
chuth~p 

·~ © . 

I 

2-Bu long (vit) dffu ~uong 12-Vit cly 

-~ ~ +--~--})- 4 
I 

3-Bu long dffu cong~nh 13-Vit g6 dffu chom cffu 

-$=J- $ ~ © 
4-Bu long vong 14-Vit g6 dffu 

I 

B nu'achlm ~ © ·-$---+---~~ 
I 



5-Bu long cotai 

I 

__L_ 
I 

--$--H----
, 
~ 

6-Vit chom cfiu 

7-Vit dfiu 

nu'achlm 

8-Vit dfiu hlnh trv 

9-Vit dfiu chlm 

10-Vit c616 
sau c~nh 

II. Mo'i ghep b~ng then, then hoa. 

1.1- Mo'i ghep Then: 

❖ Khaini~m: 
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15-Vit g6 dfiu chlm 

16Dai 6c sau c~nh 

17-Dai 6c xe ranh 

g$ 
18-Dai 6c 

tai h6ng 

19-VOng di$m ~- -@ 
Io xo 

20-Cheft che 
o--( o 

Then dung d€ ghep cac chi tie't Hip voi trvc. Then la chi tie't, chi 
tie't duqc tieu chufin h6a. Kich thu'oc cua then, ranh then tren trvc va 
16 khi tra bang phv thu9c du'ong kinh cua trvc. 
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Ky hit%u then g6m: ten, ba chi€u kich thuoc (b x h x 1) va s6 hi<$u tieu 

chu~n. C6 ba loe;ti then: 

a)Then b~ng: 

Dung khi tai trung binh va trong m6i ghep hip tru(jt giua tf\lC va 16. 
Ne'u lip tru9t, then du9c lip c6 dinh tren tf\lc bang vit. Then bang khi 
lip hai mijt hen la hai mijt tie'p xuc. 

Then bang c6 kiSu dfiu tron ky hi~u Ava kiSu dfiu vuong kyhi~u B. 

_Q 

KiSuA KiSuB 

M6i ghep then 

Ky hi~u cua then bang c6 b=18mm, h=l lmm, 1=100mm. 

-KiSu dfiu tron: Then bang A 18xl lx100 TCVN150-64. 

-KiSu dfiu vuofig: 
Then bang B 
18xllx100 
TCVN150-64. 
M6i ghep then 
b~ng 

..p 
I 

H 



SJ. 
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b)Then vat: 
Dung khi tai tr9ng Ion. Khi dong then m~ t tren va dudi la hai m~ t tie'p 

xuc. Then vat co d9 do'c 1:100. Then vat co ba ki€u: 

Then vat A Then vatB Then vat.co ma'u 

::,,,. [1100 ::,,,. MOO 

I I 
l 

- . 

Ky hieu: 
-KiSu dciu tron: Then vat A 18xl lx100 TCVN145-64. 

-Ki€u dju vuo:fig: Then vat B 18xl lx100 TCVN145-64. 

-KiSu co ma'u: Then vat 18xl lx100 TCVN145-64. 

Mo'i ghep then 

I 

• 
c)Then ban nguy~t: 

Dung khi tai tr9ng nho. Co u'll diSm la d6 Hip vi tv di~u chfoh vi trf. 
Khi l~p hai m~t ben la hai m~t tie'p xuc. 



1.2- Mol ghep Then hoa: 

a)Khai ni~m: 
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I 

• 

M6i ghep then hoa dung d€ truy€n Ive Ion. Ne'u dung m6i ghep 
nhi€u then se kh6 gia cong va liip ghep, d€ khiic phl;IC nguoi ta dung 
m6i ghep then hoa. M6i ghep then hoa duqc dung nhi€u trong cac may 
d(>ng Ive, may cong c1;1. Then hoa c6 ba d~ng: 

Kfch thuoc cua then hoa da duqc tieu chuin h6a. D6i voi then hoa 
-Then hoa th~ng: profil d:;mg chunh~t. 
-Then hoa than khai: profil d,,mg than khai. 
Then hoa tam giac: profil d,;mg tam giac. 

th~ng, ldch thuoc then 
hoa g6m (Z, d, D) - voi Z la s6 rang, d la duong kinh trong, D la duong 
ldnh ngoai. Ung voi (Z, d, D) c6 m9t bS r(>ng b cua rang. 

D€ tam cua tr1;1c va 16 then hoa trung nhau, d6i voi then hoa thllng nguoi 
ta djnh tam bang ba each sau: 

. Dinh tam theo duong kinh ngoai D: D cua tr1;1c va 16 bang nhau, khong 
c6 khe hd (h.a). 
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. Dinh tam theo duong kinh trong d: d cua trvc va 16 bang nhau, khong c6 

khe hc1 (h.b ) . 

c). 

. Dinh tam theo bS r(}ng b: b cua trvc va 16 bang nhau, khong c6 khe hc1 
(hlnh 

Q 
a) b) .. c) 

b)Ky hi~u then hoa: 
Ky hit%u bS mijt dinh tam - Kich thu'oc danh nghia (ZxdxD). 

Vi dv: D 6x23x26. 

Dinh tam theo duong kinh ngoai D, Z=6, d=23, D=26 (mm). 

c)Ve qui uoc then hoa: theo CVN1803-76. -Dinh then hoa ve bang net 
Cd ban. 
-Day then hoa ve bang net liSn manh. Tren hlnh cit d9c trvc day then 

hoa ve bang net cd ban. Khong ve duong g~ch g~ch cho rang then hoa tren 
hlnh cit d9c. 

Tren hlnh cit ngan day ve bang net liSn manh. 

-Duong gidi h~n phffn rang du va rang c~n se ve bang net liSn manh. 

-Duong tron va duong sinh m~t chia then hoa than khai va then hoa 
tam giac ve bang net chffm g~ch manh. 

-Thuong ve profil m(}t vai rang tren hlnh chie'u hay tren hlnh cit ngang 
trvc. 

-D6i vdi m6i ghep, u'tl tien ve cho trvc then 
hoa. 
-Khong ve khe hc1 dinh tam. 



L6 then hoa 

III. mo'i ghe p dinh tan, han. 
3.1. Ghep biingDinh tan: 

a-Phan loai: 
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Tn;ic then hoa 

Moi ghep !hen 

D6x23x26 

Mo'i ghep then hoa 

Mo'i ghep dnh tan la mo'i ghep khong thao du9c, dung nhi6u trong mo'i 
ghep chiu tai va d~p nhu ctlu hay trong mo'i ghep nh~, ch~c kin nhu vo may 
bay. 

/ 

Hinh d1;1ng va vj'tricu 
daU.dinh 

Ve qui Ude 

CHiM NUA CHiM 

Phiatren Phia dUdi Hai phia Phia tren Phia dUdi Hai phia 

-+-
C6 ba lo~ti dffu dinh tan: mu chom cffu, mu rnia chlm va mu chlm. 

b-Ve qui udc dinh tan: 

-E>ff u dinh tan du(Jc ve theo bang sau: 

-Khi khong ctln thie't th6 hi~n dffy du, cho phep ve don gian dffu dinh 
tan, bu long, dinh nhu sau: 
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Vi d\1-: M6i ghep dinh tan. 

3.2. Ghep bfing Han: 

a-Phan loai: 
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<> • 

Han la ghep cac chi ti€t b~ng phu'dng phap lam n6ng chay C\1-C b9. 
Ph~n kim 10<;1.i n6ng chay sau khi ngu9i t<;10 thanh m6i ghep han. 

Han c6 uu diSm it t6n kim 10<;1.i, it t6n thoi gian, tn;mg luqng nhy, cong 
ngh~ ddn gian ... 

Can cu vao vi tri chi ti€t khi ghep, ta c6 cac lo<;1i m6i han: 

-Han d6i dinh, ky hi~u D (hlnh a). 

-Han chu T, ky hi~u T (hlnh b). 

-Han g6c, ky hiel) G (hlnh c). 

-Han ch~p, ky hi~u C (hlnh d). 
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a) b) c) d) 

b-Ve qui u'dc - Ghi kf hieu: 

❖ Ve qui u8c: 

-M6i han tha'y ve net co.ban. 

-M6i han khua't ve net dut. 

-Tren m~t cit m6i han, du'ong bao m~t cit ve net co ban, khong ve 
duong g<;1.ch g<;tch tren m~t cit. Duong bao phffn dffu chi tie't trong m~t 
cit ve net li~n manh. 

TCVN ...... 
TCVN ...... 

❖ Ky hi~u mo'i ban: 

-S6hi~u tieu chu~n cua phuong phap han. 

-Chu, s6 chi d~c diSm m6i han. 

-Kich thu'oc m~t cit m6i han. 

-Da'u hi~u phl.J cua m6i han . 

. Ky hi~u m6i han tha'y ghi tren gia ngang, khua't ghi duoi gia ngang . 

. 0ffu du'ong gi6ng chi vao m6i han com.i'a mili ten. 

Vi dl.;t 1: TCVN1O91-75 C2-l16-1OO/2OO ] 
-91-75: han h6 quang di~n b~ng tay. 

+C: han ch~p, tra bang C2 la han ch~p khong vat dffu, han ca hai phia. 

+/16: chiSu cao m6i han 6mm (k=6mm). 
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+/: han dut quang, 100/200: chiSu dai m6i quang han l=l00mm, 
khoang each m6i quang (buoc m6i han) t=200mm. 

+]: han theo duong bao hd. 

Vi dl;l 2: TCVN1091-75 T7- Ll6-50 r100. 

+T7: han chu T, han hai phia, chi vat m9t dffu. 

+50 r100: han so le dut quang, 1=50, t=l00 (mm). 

jL 
,, .. Tl b. 6-50 Z 100 

BAITAP 

1-Ve m6i ghep ren bu long dai 6c,vit ,vit ca'y.Ghi ky hi~u ren. 

2-So sanh ve qui uoc ren,then hoa,banh rang. 

3-Ve banh rang trl;l c6 m=2,z=42, B (dai rang)=22, 16 l~p trl;lc 
d=30. 4-B6 sung net ve,hlnh c~t,chie"u C';lnh. 
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CHUONG VII: BANH RANG - LO XO 

I. Ve quy tioc banh rang, true vft - banh vft 

1.1. Ve quy tioc Banh rang: 

Banh rang la chi tie't truySn d9ng nho slf an khop l~n lu(Jt cua cac rang. 

De truySn d9ng giua hai trt;1c song song ta dung banh rang trt;1, hai 
trt;1c vuong g6c ta dung banh rang non, hai trt;1c cheo nhau dung banh 
vit-trt;1c vit. D€ bie'n chuy€n d(}ng quay thanh chuy€n d(}ng tjnh tie'n ta 
dung banh rang-thanh rang. 

❖ Banh rang tru: 

a)Thong s6 cu.a banh rang trl}: 
-Duong kinh vong dinh Dd. 

-Duong kinh vong chan De. 

-Duong kinh vong chia D. 

Vong chia la vong khi hai 
banh rang an khop chu~n, thl hai 
vong chia tie'p xuc nhau. 

-ChiSu cao dinh rang hd. 

-Chi€u cao day rang he. 

-Bude rang t. 

La khoang each hai mij t 

hol 

rang cung phfa cua hai rang lien tie'p do tren vong chia. 

V~y: t=TTD/Z (Z la s6 rang cua banh 
rang) -Mo dun m. 

Modun la.thong s6 dijc trung bS r9ng cua cac rang. 

m=t/TT=TTD/TTZ=D/Z. 

Tit ca cac thong s6 tren duqc tinh theo 
mo" dun m. t=mTT 

he=l,25m. D=mZ 
Dd=D+2hd=m(Z+2). hd=lm 
De=D-2he=m(Z-2,5). 
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b)Ve qui lioc banh rang tn;i: 

-Tren hlnh chie'u: E>inh rang ve bang net co ban. E>uong tron va duong 
sinh chia ve bang net cha'm g<;1.ch manh. E>ay rang khong ve. Dung ba SQC 

bang net liSn manh dS thS hi<%n d<;1.ng rang nghieng hay rang chuV. 

-Tren hlnh ca:t d9c tn,ic: Bay rang ve b~ng net co ban. Khong ve duon g gq.ch 
gq.ch qua ph~n rang bi ca:t. ~ 

A-A I 

-E>o'i voi banh rang an khop, qui uoc xem banh dfin che khua't banh bi 
dfin. 

❖ Banh rang non: 

a)Thong s6: 

Rang tren m~t non nen ldch thuoc thay d6i theo chiSu dai rang. Tieu 
chuin qui dinh cac thong s6 duqc tinh cho m~t day Ion. 

-E>uong kinh vong chia D: D=mZ. 

-ChiSu cao rang: hd=m, he= 1,25m. 

-Goe dinh con cua m~t con chia (<p): 

tg<p1 =D1ID2=Zi/Z2. 

Dd=D+2hdcos<p =m(Z+2cos<p). 

Dc=D-2hccos<p =m(Z-2,5cos<p). 
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b)Ve qui tioc: 

Gi6ng nhu' banh rang tn;t. Tren hlnh chie'u vuong g6c trl;lc chive vong 
chia day Ion, vong dinh day nho va Ion. 

A el 

1.2-Banh vft: true vft: 

Dung nhi~u trong may cit kim lo~i, trong h()p giam t6c. ChuySn d()ng 
thu'ong truy~n tu trl;lC vit sang banh vit voi ty s6 truy~n Ion (i=8 de'n 100). 

+ Trl;lc vit: c6 ca'u tC;10 nhu' tn;ic ren, nhu'ng duqc ve qui u'oc nhu' banh rang 
tn;i. 

+Banh vit: rang banh vit hlnh thanh tren m~t xuye'n dS tie'p xuc t6t 
voi tn;tc vit. D6i voi cac banh vit Ion, vanh lam b~ng v~t lit;u chju ma 
sat, vanh du'9c ep ch~t vao ph~n trong lam b~ng v~t lit;u khac. 

Ve qui uoc banh vit gi6ng nhu' banh rang tn;i. Nhung tren hlnh chie'u 
vuong g6c tn;ic chive vong dinh Ion nha't va vong chia di qua tam m~t xuye'n. 

D6i voi m6i ghep, trl;lc vit xem nhu' che khua't banh vit tren hlnh cit. 

l 
I 

I I 
- _(._· - _/1'. --\ y ) 

I 
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1.3 -Banh rang- thanh rang: 

Ne'u banh rang tn.;1 c6 duong kinh vo cung Ion thl n6 thanh thanh rang. 
Ve qui udc banh rang-thanh rang gi6ng nhubanh rang tfl;l. 

II. Ve qui u6c Lo XO 

Lo XO la chi tie't dv tru nang luqng dung trong cac co ca" u giam x6c, ep 
ch~t.. .... 

2.1-Phan loai: 

a)Lo XO xoa'.n 6c: lo XO hlnh thanh tren duong xoa'.n 6c trl;l hay non. Can 
cu 

vao kha nang lam vi~c ta c6 lo XO chiu nen, lo XO chiu ke6, lo XO chiu xoa'.n. 

b )Lo' xo xoa'.n philng: lo xo hlnh thanh theo duong xoa'.n 6c philng. 

c )Lo XO nhip: g6m nhiSu ta"m kim l0c;ti ghep l<;ti. 

d)Lo XO ma: g6m nhiSu ma kim lo<;ti ghep dung trong co ca"u giam x6c 
chiu tai Ion. 

2.2-ve Io xo 

Chi cin thS hi~n m9t s6 vong c5 hai diu.Lo' xo chiu nen duqc ve nhu sau 
tren ban ve che' t<;to 



lJ7 
(J'\ 
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86 ~ng lam Viifc n 

1-l!dngxos.n 

tludng ~.inh cua 
d'n,, ltitm tra 
Chilu da1 llhai 
tMn cil a lo x6 

8 

8.5 

Phai 
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CHUONG VIII: BA.N VE CHI TIET - BA.N VE LAP 

? - ,.,_, 

I. BAN VE CHI TIET 

Ban ve chi tie"t duqc dung lam tai li~u chS te;10 hay kiSm tra m<)t chi tie"t. 

M<)t ban ve chi tie"t bao g6m cac n<)i dung sau: 

l.H'inh biSu diSn: thS hi~n hmh de;1.ng, ke"t ca"u. 

2.Kich thuoc: thS hi~n de) Ion. 

3.Yeu cffu ky thu~t: thS hi~n de) chinh xac trong gia cong, chit luqng bS 
m~t (dung sai, de) nham bS m~t...). 

4.Khung ten: cho bie"t ten chi tie"t, v~t li~u chS te;10, cac ye"u to' dS quan 
ly ban ve. 

1. Cach doc va lap ban ve chi tie't: 

1.1 I Cach Doc ban ve chi tie't: 

D9c ban ve chi tie"t la yeu cff u cffn thie"t tntoc khi tie"n hanh chS te;10 
hay kiSm tra. Nguoi d9c cffn nam vung cac ye"u to' cua ban ve. Nen d9c 
theo trmh tv sau: 

-D9c khung ten: D9c dS nam duqc ten chi tie"t, so' ky hi~u cua chi 
tie"t. Tu d6 hmh dung so be) cong d\mg cua chi tie"t trong be) ph~n may. 
Ngoai ra cffn bie"t ty I~ ban ve, v~t li~u chS t~o chi tie"t, so' luqng, kho'i 
luqng chi tie"t. 

-D9c hmh biSu diSn: D9c dS hiSu hmh biSu diSn chinh la hmh nao, 
thS hi~n ke"t ca"u g1 cuav~t. H'inh biSu diSn con le;1.i b6 sung duqc g1 cho 
h'inh biSu diSn chinh. Sau d6 t6ng hqp le;1.i h'inh de;1.ng v~t tu ngoai dSn 
trong hay tu duoi len tren, tu trai sang phai. Chu y" cac ke"t ca"u hay, hop 
ly. 

-D9c kich thuoc v~t va cac yeu cffu ky thu~t: D9c kich thuoc dS 
bie"t kich thuoc cffn thie"t cua phoi, kha nang chie"m ch6 cua chi tie"t. 
Nam duqc de) Ion cua cac ye"u to' va vi tri cua chung duqc xac dinh bang 
kich thuoc nao. Cac bS m~t nao c6 yeu cffu vS de) nham, do:chinh xac 
gia cong ... 

D9c ban ve la ky nang cffn thie"t cua nguoi thq. Cffn phai ren luy~n 
va tich lfiy dS phat triSn kha nang nay 

Duoi day ta se d9c m<)t vai ban ve chi 
.,._, 

tlet. 
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a-Doc ban ve ONG LOT u DONG: 

-Chi tie"t la 6ng 16t \l doi}g may ti~n, dung dS do mui ch6ng tam. 
Ong lot lam bang thep cacbon chit htqng t6t C45 c6 0,45% cacbon. Ban 
ve c6 ty 1~ 1: 1 nen chi tie"t c6 d9 ldn bang hlnh ve. 

-Chi tie"t duqc biSu dieft bang m9t hlnh bi€u di6n chinh va hai hlnh 
bi€u dieft phl;l. Hlnh bi€u dieft chinh la m9t hlnh cift dung ciit d9c 6ng 
16t. Hlnh bi€u di~n phu. la hai m~ t cat roi duqc d~ t dung vi tri bi cat la 
16 ch6t va 16 ren. T6ng hqp cac hlnh bi€u di~n ta bie"t duqc chi tie"t c6 
hen ngoai dc;tng tf\l tron xoay, c6 ranh chu nh~t (ranh d~u) r9ng 2mm, 
sau 1mm, phia tren phia duoi c6 ranh then. Ben trong c6 16 con, 16 trv 
b~c. d 16 tf\l gifi'a c6 m9t 16 ch6t xuyen suo't. L6 tr\l d d~u phia phai c6 
hai 16 ren su6t phia truoc va sau va m9t 16 trv su6t phia tren. Cac 16 d 
hai d~u c6 vat mep. 

-Chi tie"t c6 kich thuoc Ion nhfft la 260 va CD55. Kich thuoc m~t trv 
ngoai CD55 la kich thuoc Mp ghep CD55js6, lap trung gian voi 16, CCX6 
c6 yeu c~u d9 khong tron Ion nhfft la 0,04mm 16 con du9c dinh dal).g 
bang s6 hi<$u con N4 va CD31,25. BS m~t 16 tinh tu mep ngoai vao 
80mm duqc nhi~t luy~n dc;tt d9 cung HRC tu 38 dSn 43, kich thuoc ranh 
then duqc xac dinh bang bS roi}g ranh va kich thuoc m~t ngoai de"n day 
ranh. BS r9ng ranh c6 kich thuoc lap ghep 10H8 lap theo h~ thofig 16, 
CCX8. Lox ch6t xac dinh bcii kich thuoc dinh hlnh la kich thuoc CDS va 
dinh vi la 12. BS m~t 16 la bS m~t lap ghep c6 cho sai s6 cho phep trong 
gia cong. L6 trv CD35 d phia phai la c6 kich thuoc lap ghep. 

BS m~t 16 la bS m~t chuin, yeu c~u m~t tru. ngoai CD55 c6 d9 dao 
huong kinh so voi m~t chuftn CD35 la 0,1 hay d9 khong d6ng trvc giua 
hai m~t trv nay cho phep khong qua 0,05mm. Tren ban ve cfing th€ 
hi~n yeu c~u d9 nham bS m~t cua cac ye"u t6, nhu m~t ngoai CD55 c6 d9 
nham Ra la 1,25 tuong ung cffp 7. Ta c6 th€ ti~n tinh hay mai tinh d€ 
dc;tt d9 nham nay. 
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Q0HRC88 .... 48 54 20 

/' 0.1 A 

ONG L.OT U flQNG 

TRUONG CflN flN C45 1 :1 
1-08 

b-Doc ban ve N~p DcJ True: 

-Nap do tn;ic lam bang gang xam 24-40, d~ due, c6 ca tinh to't. Ban ve 
ty I~ 1:2, nen v~t th~t Ion gffp doi hlnh ve. 

Chi tie't duqc thS hi~n bang m()t hlnh chie'udung nhln tu tntoc, m()t hlnh 
chie'u bang, m()t hlnh chie'u cc:_1.nh c6 hlnh cat rieng phffn va m()t m~t cat roi. 

T6ng hqp ta co nap co dc:_1.ng mta hlnh tn;i. ChiSu dai m~t trl;l la 48, 
chiSu day nap la 10. L6ng nap tr\l coban kinh R54. Phia trai nap co m()t 
tai d~p, day 20-0

,
02

0,07 la kich thuoc lap ghep (ghep long voi mo} ngam). 
Phia phai nap la buou chu U, co phay m()t ranh tron dai hd (ranh hd nen 
d~ thao bu long ghep nap voi than). Phia tren nap lam()} o'ng tru. r6ng, 
phia truoc 6ng la hai buou tron c6 gia cong hai 16 ren. Kich thuoc 16ng 
ofig doi hoi gia cong chinh xac dung sai la 0,045mm. Bo o'ng la hai gan 
cong day 10mm. Cac bS m~t tie'p xuc co yeu cffu d() nham nhu bS m~t 
cu.a tai yeu cffu Rz40, tuc cffp dQ nham 4. BS m~t khong cho dQ nham 
thl theo dQ nham sau khi due. 



1.2. Lap ban ve chi tie"t 

a. Tao ban ve chi tie"t 

¢48 

85 

c.o 
r---

50 Rz40 

✓(✓) 
A5-R8 

NAAOOJRVC 

GX1.5-32 2-08 

Ban ve phac la tai li~u diu tien d€ l~p cac ban ve khac cua chi 
tie't. Ban ve phac duqc ve b~ng tay, khong cin dl).ng ClJ- ve. Kich thuoc 
khong cffn ve chinh xac nhung phai bao dam ty I~ giua cac kich thuoc. 
Ban Ve phac thu'ong du'qc ve tren gia'y c6 ke 0. 

0€ l~p m(H ban ve phac ta theo trlnh tl).' sau: 

-Buoc 1: ch9n kh6 giffy, bo' tri hlnh bi€u dic§n b~ng duong trl).c, duong 
tam, duong bao mo. 

-Buoc 2: ve mo. 

Lffn htqt ve tung phffn cua chi tie't, ve ben ngoai tru'oc ben trong sau, 
duong bao Ion truoc, bao chi tie't sau .. 

-Buoc 3:to d~m. 

Trude khi to d~m cffn phai ki€m tra sau khi to ve duong gi6ng, duong 
kich thuoc. 

-Buoc 4: do kich thuoc, ghi kich thuoc, d() nham, vie't khung ten. 
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Khi ve ban ve phac cffn tuan theo qui dinh cu.a tieu chuin, phai thS 

hi~n dffy du ke"t ca'u h<;ip voi qui uoc biSu diSn va do'i chie"u tieu chuin 
dS ghi kich thud C dung. 

b. Cac quy tide 

❖ -Chon hlnh bi~u di~n hdp If:: 

Vi~c ch<;>n hlnh biSu diSn h<;ip ly giup nguoi d9c dS hlnh dung chi tie"t 
va ban ve khong ruom ra. 

H1nh thS hi~n nhi€u nha't hlnh d~ng chi tie"t g<;>i la hlnh biSu diSn 
chinh. H1nh nay duqc d~t c1 vi tri h1nh nh1n tu truoc. N6 c6 thS la hlnh 
chie"u dung ho~c hlnh cat dung. Khi ve hlnh biSu diSn chinh ta phai d~t 
v~t theo yeu cffu. 

a)0~t v~t d vi tri lam vi~c, vi tri dS nh~n bie"t nha't. 

Vi dv: 1) d()ng may ti~n, du<;ic d~t ngang dffu huong sang trai, khi ve 
h1nh biSu diSn chinh. 

b)0~t chi tie"t c1 vi tri duqc gia cong. 

Vi d1-;1: Cac tr1-;1c nen d~ t ngang khi ve. 

c)0~t v~t c1 vi tri t\l' nhien. 

Vi d1-;1: Bai 6c, 6 lan ... hlnh biSu diSn chinh la h1nh song song voi tfl;lc. 

d)Ch9n h1nh biSu diSn chinh sao cho cac hlnh khac duqc ddn gian. 

e )06i voi cac hlnh biSu diSn phu. ta nen cho1.1 lo~i h1nh va s6 lu9ng hlnh 
h<;ip ly. 
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Nhan xet: Ta c6 thS thay hlnh chie"u c~nh b~ng hlnh chie"u rieng phgn 
dS thS hi<$n m~ t bich c6 hlnh ovan 

❖ -Qui u'Oc ve ddn gian: 

-Ne"u hlnh chie"u, hlnh cat va m~t cat la hlnh d6i xung thl cho phep 
ch1 ve m(H mra ho~c qua m9t nlia. Tntong hop dgu duong gioi h~n la 
duong d6i xung, tntong h9p sau duong gioi h~n la net lu9n song. 

I 

¢10 
510 

¢100 

11'360' 

-Ne'u c6 m.()t s6 ph~n td' gi6ng nhau phan bef d€u thl chi biSu di~n m.()t vai 

phgn ta. Cac ph~n ta con li:ti du9c ve don gian hay theo qui uoc, cho 
phep ghi chu s6 lu9ng. 

-Ne"u khong doi hoi ve chinh xac, cho phep ve don gian cac di:tng giao 
tuye"n, thay du'ong thing cho duong cong, cung tron. 
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A-A 

A ~ 
-Duong biSu di6n phftn chuySn tie"p du<;1c ve bang net li6n manh hd 

hai dftu hay khong ve ne"u khong th€ hi~n r6. 

-Cho phep ve tang them d9 do'c, d9 con ne"u chung qua nho. Tren cac 
hlnh chie"u chi ve hlnh chie"u phftn c6 kich thuoc nho cua d9 do'c hay d9 con. 

I 

i 

---@----
I 

I 

-Khi cftn phan bi~t m~t phitng va m~t cong, phftn m~t phitng cho phep 
dung hai g~ch cheo bang net liSn manh. 

A-A 
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-Cac phff n tu' dai c6 m~ t di t khong d6i hay thay d6i dS d~n tren chiSu 
dai cho phep ve di t Ila, thu ngan 

~------- --✓-

402 

-B€ giam bot s6 htdI,lg hlnh bi€u dieft cho phep: 

. Bi€u diSn phffn v~t th€ tntoc m~t phing cat bang net cha'm g:;i.ch d~m . 

. Bi€u diSn 16 moay d, ranh then bang du'dng bao cua chung. 

-Cac ke't ca'u nhu htoi, khia nham cho phep chive m(H phffn. 

❖ Cach ghi kich thu8c cu.a chi tie't: 

Cac ye'u t6 cua chi tie't duqc xac djnh bdi kich thuoc djnh hlnh (nhu 
kich thuoc duong kfnh, chiSu dai, rc)ng .... ) va kich thuoc djnh vi (nhu 
khoang each tam, khoang each cac m~t. .. ). Ngoai ra con kfch thuoc djnh 
kh6i d€ xac djnh cac kich thu'oc Ion nha't cua chi tie't theo ba phudng. 

a-Nguyen tile ghi kich thu8c: 

Kich thuoc ghi tren ban ve khong nhung phai dff y du ma con phai hqp 
ly. Khi ghi kfch thu'oc cffn chu y cac nguyen tac sau: 

-Kich thu'oc ghi phai c6 chuffn phu hqp chua:fi trong gia cong. 
Chuffn la ye'u t6 g6c d€ tu d6 xac djnh cac ye'u t6 khac. Chuffn thudng 
ch9n la m~t tie'p xuc quan tr9ng hay ye'u t6 d6i xung. 
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Vi dl;l: M9t trl;lc b~c. Kich thuoc theo huong dung la cac duong kinh 
vl chc;m chu£n la duong trl;IC. Kich thuoc theo hudng ngang, chQn IDQt 
d~u hen phai lam chu£n ne'u ti~n theo lop, ne'u ti~n theo do~n chu£n 
thay d6i. 

Ti~n theo lop 

+ + ---

' ' 

-

-
* 

Ti~n theo do~n 
-Kich thuoc quan tr9ng phai ghi tntc tie'p tren ban ve. 

Vi dl;l: trl;lc b~c sau c6 kich thuoc * la quan tr9ng trong lap ghep thl 
phai ghi tntc tie'p du la ti~n theo lop. 

-V6 ph~n trlnh bay, ta nen dijt kich thuoc hen ngoai m9t phia, hen 
trong m9t phia. Kich thuoc c6 lien quan nen dijt g~n nhau. Cac kich 
thuoc khong nen t~p trung a IDQt vai hlnh biSu di~n. 
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b-Oui dinh v~ ghi kfch thtioc: 

-MQt s6 ph~n tu' gicfng nhau chl ghi kich thu'oc cho m9t ph~n tu' va 
kem theo s6 luqng. 

-Khi chi tie'"t chl c6 hai phffn tu' d6i xung thl chi cffn ghi cho m(h phffn tu' 
khong 

c~n ghi s6 hionQ". 

25 
11 

105 
2Lo¢10 

347 

b~ng chu 1. 
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khoang each cho phep ghi d d~ng tich s6. 
¢10 

1ilo\ 
I I ( I \ 

F----~ 
I 
! ) \ 

60 

I 

60 

10x60 

760 

-Ne'u c6 mot lo~t kich thudc lien tie'p cho phep ghi theo d~ng tc;rn do 
-Kich thudc dQ day du9c ky hit$u bfing chfi' S va kich thudc chi€u dai dU'c;Ic ghi 

-Mc)t s616 cho phep ghi kich thuoc don gian nhu sau tren hlnh chie"u 

Tren hinh cat 

~ 
~ 

Tren hinhchieu Tren hinh cat Tren hinh chieu 

~ ¢10J¢18x90 

2. Ouy uoc ghi Dung sai kfch thuoc: 

Dung sai la sai s6 cho phep cua mc)t kich thuoc. Nho c6 dung sai 

ma nguoi ta khong yeu c~u d9 chinh xac tuy~t d6i. Cac chi tie"t c6 kich 
thuoc tho a sai s6 cho phep thl c6 chuc nang nhu nhau, c6 kha naiig thay 

the" nhau. Tinh chit d6 gQi la tinh l~p l~n. Tinh l~p l~n la yeu c~u quan 

tr9ng cua san xufft hang loC;tt, san xufft cac ph1:1 tung thay the". 

a)Cac ye'u to' v~ dung sai: 

+Kich thuoc danh nghia: kyhi~u D cho 16, d cho tr1:1c. 

La kich thuoc gQi ten, hlnh thanh khi tinh toan. 

+Kich thuoc gioi hC;tn: 

-Kich thuoc gioi hC;tn tren (Drnax,dmax): la kich thuoc Ion nhfft cho phep 

nh~n. 

-Kich thuoc gioi hC;tn duoi (Dmm,dmm): la kich thuoc nho nhfft cho phep 

nh~n. 
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+Sai l~ch gioi h~n: la sai l~ch cho phep d6i voi kich thu'oc. 

-Sai l~ch gioi h~n tren (ES,es): 

ES= Dmax-D ( D6i voi 16) , es= dmax-d 
(tr1:1c) -Sai l~ch gioi h~n duoi (EI,ei): 

EI= Dmm-D (lo) , ei= dmin-d (tr1:1c) 

-Sai l~ch co ban(SLCB): La sai l~ch cua kich thu'oc gioi h~n g~n kich 
thu'oc danh nghia nha"t 

+Dung sai: La hi~u s6 cua kich thu'oc gioi h~n Ion nha"t va kich thu'oc 
gioi h~n nho nha"t. 

Dung sai du'qc ky hi~u theo tieu chu1n ISO la IT (lo), it (tfl:lc). 

IT= Dmax-Dmin= Dmax-D+D-Dmin=ES-EI 

V~y IT=ES-E , it=es-ei 

+Duong khofig: la duong th:lng biSu di6n vi tri cua kich thu'oc danh 
nghia. Ne'u du'ong khong nam ngang, sai l~ch gioi h~n du'ong d~t phia 
tren du'ong khong, sai l~ch gioi h~n am d~ t phia duoi duong khofig 
+Mi€n dung sai: 

Duqc gioi h~n bdi kich thuoc gioi h~n tren va kich thuoc gioi h~n duoi. 

Vj tri cua mi€n dung sai duqc xac dinh tuy theo kich thu'oc danh nghia. 
DQ Ion cua mi€n dung sai phu. thUQC gia ttj sai s6 cho phep. 

+ Vi tri dung sai: 

SO .DO PHAN .BO MIEN DUNG SAi 

0 
w 

A

EI=SL.CB 

B G 

IEI f; 
es=$LCB 

duong Khong h 

b .. C 

z 

I ii 

z 

I 
duon khon 

DS thu~n ti~n cho vi~c do lu'ong, tieu chu1n qui dinh c6 28 vi tri 
dung sai. Cac vi tri nay duqc ky hi~u theo bang chu cai vie't chu in hoa 
d6i voi 16 va chu thuong d6i voi tr1:1c. Chung duqc phan b6 nhu' sau so 
voi duong khong. 

+Ca"p chinh xac: 
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Tieu chuffn cfing qui dinh m6i kich thuoc danh nghla chi c6 19 gia 
tri sai s6 cho phep hay 19 muc d9 chinh xac. Cac kich thuoc c6 cung 
muc d9 chinh xac ta bao chung c6 cung ca'p do~ chinh xac. Ca'p do~ chinh 
xac du<;5c kyhi~u 01, 0, 1, 2, ...... , 17. Ca'p 01 chinh xac nha't nen dung sai 
be nha't. 

CCX tu 01 de'n 5 dung cho d\lng C\l do kiSm. 

CCX tu 6 de'n 11 dung cho kich thuoc Hip ghep. 

CCX tu 12 de'n 17 dung cho kich thuoc tlf do. 
+Cac kiSu Ia'.p ghep: 

Hai chi tie't c6 cung kich thuoc danh nghia lllp voi nhau t:;to thanh 
m9t m6i ghep. Trong m6i ghep chi tie't bao gQi la 16, chi tie't bi bao gQi 
la tr\}C. C6 ba kiSu lllp ghep: 

-Lllp c6 dQ hd: kich thuoc cua 16 hoan toan Ion hdn tr\}C. MiSn 
dung sai cua 16 tren miSn dung sai cua tr\}C. MiSn dung sai cua 16 c6 vi 
tri tu A de'n H lllp voi tr\}C c6 vi tri chu h(hay tr\}C tu a deft h lllp voi 16 d 

? vi tri chu H). 

-Lllp c6 dQ d6i: kich thuoc cuat[\IC hoan toan Ion hdn 16. MiSn 
dung sai cua tr\}C tren miSn dung sai cua 16. MiSn dung sai 16 c6 vi tri tu 
M de'n Zc lllp voi tr\}C c6 vi tri chu h(hay tr\}C tum de'n Zclllp voi 16 c6 
vi tri chu H). 

-Lllp trung gian: kich thuoc cua 16 Ion hdn hay nho hdn kich thuoc 
cua tr\}C, lllp ghep c6 d9 hd hay dQ d6i. MiSn dung sai cua tr\}C va cua 
16 c6 phgn trung nhau. MiSn dung sai lo::::c6 vi tri tu J deft L (tr\}c tu j 
de'n I). 

+H~ thdng lllp ghep: 

-H~ thdng 16: Lah~ thoftg lllp ghep ma kiSu lllp c6 d9 hd hay do 
~ d6i. .... la do thay d<5i kich thuoc cua tr\}c. Kich thuoc cua 16 c6 vi tri dung 
sai lu6n d vi tri chu H. H~ thdng nay du<;5c sfr d\lng nhie-d. 

-H~ th6ng tr\}c: La h~ thoftg Ia'.p ghep ma kiSu lllp c6 d9 hd hay d(l 
d6i. .... do thay d<5i kich thuoc cua 16.Kich thuoc cua tru9 c6 vi tri dung sai 
lu6n d' chu h 
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LAP THEO HE THONG LO LAPTHEO l::J.E THONG TRUC 

z 

Lap co do doi I. 
I 

La.p'trung gian I. 

a 

Lap long I 

H 

I 

b)Ky hi~u dung sai: 

-Ky hi~u b~ng s6: 

A 

Lap long I 

L 

Lap trung gia.n I 
z 

Lap co do doi I 

h 

I 

Ky hi~u g6m kich thuoc danh nghia va cac sai l~ch gioi he;tn. Sai 
lc$ch gioi he;tn ghi vS hai phfa va ghi kh6 nho hon kh6 kich thuoc danh 
nghia. Ne'u hai gia tri sai lc$ch defi xung nhau ta ghi ghep chung voi kh6 
chu s6 b~ng kh6 kich thuoc danh nghia. Ne'u c6 m9t sai l~ch b~ng 
khofig cho phep khong ghi. 

Vi dv: 02o~g•~~5 ; <t>2O±O,O2 ;<t>4o-0,2 

I 

Befi voi m6i ghep sai l~ch gioi h~n cua 16 va trvc ghi duoi d~ng m9t 
phan s6. 

Sai lc$ch cua 16 tren tlf s6, sai lc$ch cua trvc duoi m~u s6. 

Vi dv: L6: 02o~g:g~ ; Trvc: ¢20-0,03 

Mefi ghep c6 ky hi~u: 

-Ky hi~u b~ng chu: 

+0,01 

020-0,02 

-0,03 

Bao g6m ky hi~u vi tri dung sai va ca"p chinh xac. 

Vi dv: <P4OH7; <P4Op6 

H7 

¢40 ---- ho~c <P4OH7 /p6 ho~c <P4OH7-p6 

p6 

BS xac dinh miSn dung sai, ta tra bang ung voi kich thuoc danh 
nghia va vi tri dung sai (H,p ... ) ta bie't du9c m9t gia tri sai lc$ch (sai lc$ch 
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co ban) va ung voi kich thuoc danh nghia va d(p chinh xac ta bie't gia ttj 
dung sai. 

L6: <t>40H7 

¢40, vi tri H tra bang El=0 

¢40, cff p 7 tra bang IT=0,025 □ES=0,025 

Trl;lc: <D40p6 

¢40, vi trip tra bang ei=0,026 

¢40,cffp 6 tra bang it=0,016 

=>es=ei+it=0,026+0,016=0,042 

H7 +0,250 

V~y ¢40 --- tra bang la ¢40 ------

p6 +0,026 

+0,016 

3. Ghi sai lech vi tri, nham b~ mat va yeu cdu ky thuat 

3.1. Ghi sai lech vi tri 

a)Di dam bao tinh Hip Iin, ngoai yeu c~u chinh xac kich thuoc con c6 de) 
chinh xac vS hlnh d~ng va vi tri bS m~t cua chi tie't. 

-Sai l~ch hlnh d~ng la sai l~ch b& m~t thvc cua chi tie't so voi b& m~t 
hlnh h9c ly tudng (bS m~t du9c xac dinh bdi kich thuoc danh nghia cho 
tren ban ve). 

-Sai l~ch vi tri la sai l~ch cua vi tri danh nghia so voi chuffn hay sai 
l~ch cu.a cac vi tri danh nghfa voi nhau. 

-Cac sai l~ch hlnh d~ng va vi tri du9c ghi b~ng dff u hi~u hay ghi b~ng 
ldi van trong yeu c~u ky thu~t cu.a ban ve. 

Cac dffu hi~u cua sai l~ch hlnh d~ng va vi tri: 



i-89 kh6ng th§.ng 

2~09 kh6ng ph,ng 

4-09 kh6ng try 

s~09 kh6ng sqng song 

6-09 khongvuong g6c 

7-86 khong doiXung 

8-89 khqngdqngJrl,lC 

9:.:09 kh6ng c&Lnhau 

10-09 dat) hu'cing: kfnh 

11a89 el&o m~tmut 

b)Cac ky hi~u sai l~ch: 

· 97 

Dau hieu 

·LJ 

0 
;Cf 
II 
_L 

-i__ 

X 

/ 
/ 

-Ky hi~u sai l~ch du'<;ic ghi trong m(H khung g6m hai hay ba 6. 
0 1: da"u hi~u sai l~ch. 

02: gia tri sai l~ch tinh bang mm. 

03: chuffn so sanh ne"u c6. 

-Khung du'<;ic ve bang net li€n manh, chi€u rc)ng cua khung Ion hon 
con so' kich thu'oc trong ban ve. Khung du'<;ic d~t ngang hay thing dung. 
Khong du'<;ic cit khung bang ba"t ky duong nao cua ban ve. 

-Khung du'<;ic no'i voi ye"u to' lien quan bang du'dng gi6ng thing 
ngang dffu c6 mfii ten chi vao ye"u to' lien quan. Duong gi6ng nay cho 
phep ve trung voi duong kich thuoc cua b€ m~ t lien quan. 

-Chuffn so sanh ne"u khong chi tnfc tie"p cho phep dung mc)t tam giac to 
den d€ xac dinh va dung chu hoa trong mc)t khung d€ g9i ten chuffn. 

-Tri so' sai l~ch la cho toan be) chi€u dai. NSu cffn cho sai l~ch cua 
mc)t khoang thl de) dai cua khoang ghi sau gia ttj sai l~ch, each mc)t g<;tch 
cheo. 
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/ 0,04 A 

Cl '0,02 

3.2-Ky hieu Nham b~ mat: 

a)Quan sat b~ mijt chi tie't. Sau khi gia cong bAng each ph6ng to bdi 
kinh 

hiSn vi hay dt;mg cu. quang h9c ta se tha'y r5 nhfi'ng nha'p nhd'do ve"t gia cong. 

Nham b6 m~t la t~p h<Jp cac nha'p nho c6 buoc nho tren b6 m~t chi titt. 
D9 nham bS m~t du'<Jc danh gia qua hai d<;ti ht(Jng . 

. Ra: sai lt$ch trung blnh s6 hQc. 

La sai lt$ch trung blnh cua cac dinh va day nha'p nho so voi du'ong 
trung blnh xet tren mot chi6u dai chuffn. Duong trung blnh la duong sao 
cho t6ng dit$n tich phffn 16i b~ng t6ng dit$n tich phffn lorn . 

. Rz: chi6u cao nha'p nho trung blnh. 

La tri s6 trung blnh tu nam dinh cao nha't de"n nam day tha'p nha't do 
tren chiSu dai chuffn. 

Can cu vao Rava Rz tieu chuffn qui dinh c6 14 ca'p d9 nhan. 

D(> nhan bS m~ t ChiSu dai chuffn 1 (mm) 
t---~~--------i 

Ra Rz 

Khong Ion 
hon 

(□ m) 

Ca'p 1 80 

2 40 8 

3 20 

4 10 2,5 

5 5 
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6 10 

7 6,3 0,8 

8 3,2 

9 1,6 

10 0,8 0,25 

11 0,4 

12 0,2 

13 0,1 0,08 

14 0,05 

Vu tien Su' dvng cac tri s6 trong cac o d~m. 

B~c diSm cua cac bS m~t va ung dvng cua chung: 

B() nhan bS B~c diSm bS Ung duQg 
m~t m~t 

Ca'p 1 Nhln tha'y duqc Cac bS m~t khong tie'p 

2 ve't dao gia cong xuc hay khomg quan tr9ng 

3 r6. nhu' chan may, nap .... 

4 Nhln tha' y du'Q C Cac bS m~t tie'p xuc tinh 

5 ve't dao nhu'ng hay tie'p xuc d()ng nhu'm~t 

6 ra't be. trvc vit, m~t mut banh 
rang ..... 

7 Khong tha'y Cac bS m~ t tie'p xuc v~n 

8 du'qc ve't dao. t6c cao nhu' m~t rang, m~t 

9 piston ..... 

10 M~t ra't nhan BS m~t van, con Ian ..... 

11 BS m~ t dvng cv do chinh 

12 xac, m~u do. 

13 

14 

09 nhan bS m~t ung voi cac phu'dng phap gia cong. 
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Phudng phap gia cong C{p do~nhan 
Ti<%n: -Ti<%n pha 1+2 

-Ti<%n tho 3+4 

-Ti<%n ban tinh 4+6 

-Ti<%n tinh 6+9 
Bao: -Bao tho 3+4 

-Bao tinh 4+6 

-Bao mong 7+8 
Phay: -Phay tho 3+4 

-Phay ban tinh 4+6 

-Phay tinh 6+9 

-Khoan khoet 3+5 
Mai: -Mai tho 4+6 

-Mai ban tinh 6+8 

-Mai tinh 8+13 

-Mai sieu tinh 10+14 
Doa: -Doa tho 6+8 

-Doa tinh 8+11 
Chuo't: -Chu6t tho 6+9 

-Chu6t tinh 8+10 
NghiSn: -NghiSn tho 6+9 

-N ghiSn ban tinh 8+10 

-NghiSn tinh 10+14 
Danh bong: 

-B~ng vai 12+ 14 

-B~ng b(H 11 + 13 

b)Cach ghi nham b~ mijt: TCVN5707-1993 

Nham bS m~t chi du(Jc dung m9t trong cac ky hi<%u. 

LSh 

hlnh a hlnh b hlnh C 
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-ChiSu cao h bang chiSu cao chu so''''Idch thuoc dung tren ban ve, dfiu 
du9c ve bang net liSn manh. 

-Ne'u nguoi thie't ke' khofig qui dinh phudng phap gia cong thl dung 
dfiu a hlnh a. 

-Ne'u bS m~t san ph~m du9c gia cong bang each cat bo m(H lop v~t li~u 
thl dung dff u a hlnh b. 

-Ne'u bS m~t san phim du9c gia cong bang each khong cat bo v~t li~u 
nhu due, ep, can, d~p, keo thl dung dff u d hlnh c. 

-Cac ye'u to' lien quan d◊ nham ne'u co duqc ghi nhu sau: 

-Do'i voi Ra ta chi ghi gia tri (tinh bang Om) khong ghi ky hi~u Ra. 

RZ 20 

-Ky hi<$u d◊ nham bS m~t duqc ghi tren duong bao, duong gi6ng. Ne'u 
thie'u ch6 cho phep ghi tren duong kich thuoc ho~c ghi tren gia ngang. 

Ne'u tit ca cac bS m~t chi tie't c6 cung d(> nham, ky hi~u d(> nham 
chung duqc ghi cf g6c phai phia tren. 

-Ne'u phfin Ion cac bS m~t cua chi tie't c6 cung d◊ nham, ky hi~u d◊ 
nham chung duqc ghi phia tren hen phai ban ve cung vdi dfiu ✓ trong 
ngo~c ddn, bS m~t khong yeu cfiu gia cong chi ky hi($u ✓. 

-Ne'u cac phfin cua IDQt bS m~t c6 yeu cfiu dQ nham khac nhau ta 
dung net liSn manh phan each chung, duong phan each khong duqc vuqt 
qua duong g~ch g~ch. 

-Cac banh rang, then hoa .... dQ nham bS m~t cua m~t rang ghi tren 
duong chia. Cac m~t rend◊ nham ghi tren dudng gi6ng cua duong kich 
thuoc hay tren duong kich thuoc. 
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RZ40 / 

BAIT!P 
DQc va ve cac ban ve chi tie't.Ve mijt ciit 
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II. BAN VE LAP. 

Ban ve lap la ban ve chu ye'u nh~m th€ hieQ quan h~ lap rap, nguyen 
ly lam vi~c, hlnh d~ng, ke't ca"u cua nh6m may hay m(lt may. 

C6 hai lo~i ban ve lap la ban ve Mp thie't ke' va ban ve lap che' t~o. 
Nhln chung ban ve lap thie't ke' yeu cfiu th€ hi~n dfiy du hlnh d~ng, ke't 
ca"u nhi~u hon ban ve lap che' t~o. 

Duoi day la ban ve lap che' t~o va ban ve lap thie't ke' cua m(lt van. 

N(li dung m(lt ban ve lap g6m: hlnh bi€u di~n, kich thuoc, yeu cfiu ky 
thu~t, bang ke va khung ten. 

1. Noi dung cua ban ve Hip 

a.Mot s6ke't ca"u thong dung: 

-B~ m~t tie'p xuc: cung m(lt chied chi com(lt b~ m~t tie'p xuc. 

-Phong long ren: dung hai dai 6c, dung vong d~m venh, dung vong 
d~m c6 canh va dai 6c c6 ranh, dung dai 6c c6 ranh va vit sie't, dung 
day xuyen qua 16 cf dfiu dai 6c, dung chfft.. ... 

-Cac d~ng ke't nffi: 

. Ke't nffi tinh tie'n: hai chi tie't c6 chuy€n doQg tinh tie'n tu'ong d6i 
voi nhau ma khong quay tu'ong d6i, ta dung tfl;lC vuong , gd nhu' then 
hoa, ranh mang ca , ranh chu V 
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. KSt no'i quay: Hai chi tiSt c6 chuySn d<)ng quay tu'ong do'i voi nhau 
ma khong tinh tiSn tuong do'i 

. Dinh tam, dinh vi: Hai chi ti St A, B dinh tam bang m~ t trt;1 va giu 
ch~t bang bu loftg dffu vuong xoay trong m<)t ranh tron chu T. 

A , 

-ThiSt bi boi tron: g6m blnh d~u (H), vu mo (H). Cac be) ph~n nay da 
tieu chuin h6a. Khi ve tren ban ve Hip ,qui uoc khong cat d9c cac be) ph?n 
nay 
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Than may 

Cao tam kim loai 

Nap day 

Mieng ch.en 

True 

Olan 

-Chi tie't chen: chi tie't chen lam bAng n:l'., sqi bong, sqi amiang, 
chung d~t trong cac ranh hlnh thang. M~t trong cua chung ep ch~t vao 
tnJc, nho v~y kho:fig cho cha't bin, b1Ji, hoi nude ... c1 ngoai vao va cha't 
long, khi trong may thoat ra 

b. Kich thuoc: 

Kich thuoc ghi tren ban ve Hip khong yeu cffu ghi toan be) kich 
thuoc cac chi tie't ma chi cffn ghi nhung kich thuoc thS hi~n tinh nang 
cua be) ph~n, kich thuoc cffn cho vi~c lap rap do luong. Thuong tren ban 
ve lap c6 cac loc;i.i kich thuoc sau: 

-Kich thuoc qui each: thS hi~n tinh nang cua may. Vi d\l kich thuoc 
16ng 6ng cua van, khoang c~p cua e to. 

-Kich thuoc lap rap. 

-Kich thu'oc d~t may. 

-Kich thuoc djnh kh6i. 

-Kich thuoc gioi hc;i.n: khoang hoc;i.t dc)ng cua bo~ph~n lap nhu kich 
thuoc gioi hc;i.n cua van khi dong, mc1. 

c-Oui uoc bi~u di~n tren ban ve Uip: 

-Tren ban ve lap cho phep khong cffn biSu di~n dffy du mep vat, 
cung luqn, khe hc1, ranh thoat dao .... Ne'u khong cffn thie't. Truong hqp 
cffn thie't cho phep ve tang cac khe hc1 cua m6i ghep (vi du. b~ m~t 
khong tie'p xuc cua then ... ). 
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-Cac chi tie't nap d~y, vach ngan. .... cho phep khong ve tren hlnh chie'u 
nao d6 ne'u tren hlnh nay chung che khua't cac ye'u t6 cfin thS hi<$n ben 
trong. 

-Nhung chi tie't cung v~t li($u du'9c han dan voi nhau thl ky hi~u 
hlnh cat, m~t cat cua chung tren ban ve hip gi6ng nhau nhling phai ve 
du'ong gioi hl;ln cua chung (Hl). 

-Cho phep ve vi tri trung gian hay gioi hl;ln cua chi tie't chuySn doi).g 
b~ng net cha'm gl;lch manh (H2). 

-Cho phep chi ve duong bao ngoai cua cac b9 ph~n thong dl).ng hay 
mua nhu' ox Ian, d9ng co di<$n (H3). 

Cac chi tie't phfa sau lo XO xem nhti bi lo XO che khua't tu tam m~t cat 
day lo xo (H4). 

Hl H2 H3 H4 

2/ Cach doc ban ve li\p: 

09c ban ve lap c6 nghia la nghien cuu ky cac n9i dung cua ban ve lap 
dS hiSu ref du'{Jc: 

■ Hlnh dl;lng, each ca'u tl;J.o, nguyen ly lam vi($c va 
cong dl).ng cua v~t lap. 

■ Hlnh dl;lng tung chi tie't, quan h~ lap rap giua 
cac chi tie't ■ Cach thao lap va yeu cffu ky thu~t 
cua v~t lap 

09c ban ve thliong theo cac trlnh tU: sau: 

a. Tim hiiu chung 

09c khung ten, phffn thuye't minh va yeu cffu ky thu~t (ne'u c6) dS c6 
khai ni~m so b9 v6 nguyen ly lam vi~c va cong dl).ng cua v~t lap. 
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b. Phan tich hinh bilu di~n 

Nghien cuu ky cac hlnh bi6u di~n tren ban ve Hip d6: 

■ Hi6u ro ten gc;>i tung hlnh bi6u di~n 

■ Bi6t vi tri MPC n6u la hlnh dit, m~t cclt 

■ Bie't phuong chie'u d dau ne'u la hlnh chie'u phtJ, hlnh chie'u rieng 
phffn. 

■ Nilm duqc sl.;( lien he~ giua cac hlnh bi6u diefi. 

Trong buoc nay phai bie't duqc t6ng quat hlnh d<;1ng, ke't ca"u cua v~t lclp. 

c. Phan tich chi tie't 

Phan tich lffn luqt chi tie't. Thuong belt dffu tu chi tie't chu ye'u (nhu 
than tn;tc) de'n cac chi tie't thuye'u (nhu: buloftg, ch6t, ... ), co"the,,:,tu chi 
tie't Ion de'n chi tie't nho. Can cu theo s6 vi tri trong bang ke r6i d6i 
chie'u voi con s6 vi tri tren hlnh ve d6 xac dinh vi tri cua chi tie't, sau d6 
dl;t'a vao duong g<;1ch g<;1ch (ky hi~u v~t li~u) gi6ng nhau tren m~t cllt dS 
xac dinh ph<;1m vi cua tung chi tie't. 

Cac chi tie't lclp ghep voi nhau, c6 chi ti6t cf trong, chi ti6t d ngoai nen 
chung che khua"t l~n nhau. Ta c6 thS phan tich b~ng each thao dffn tung chi 
tie't. Cffn chu y, khi thao chi tie't 1 ra khoi chi tie't 2 phai hi6u tren chi tie't 2 
c6 phff n rofig tuong ung d6 chua chi tie't 1. 

Vi d1;t : thao ch6t ra khoi dffu tr1;tc thl con 16 ch6t cf dffu tr1;tc. Khi thao vit 
ra khoi chi tie't nao d6 thl col6 rend chi tie't d6. 

Buoc phan tich nay yeu cffu nguoi d9c ban ve bie't ke't ca"u, hlnh 
d<;1ng, cong d1;tng cua chi ti6t, tu d6 moi co"thS suy ra phuong phap lclp 
n6i va m6i quan h~ lclp ghep giua cac chi tie't. 

d. T6nghqp 

Sau khi da phan tich cac buoc tren, cffn t6ng hqp 1<;1.i d6 hi6u toan be) 
v~t lllp, buoc cu6i cung nay yeu cffu phai tl.;( tra loi duqc cac va"n dS. 

■ M6i hlnh bi6u diefi th6 hie:6. phffn nao cua v~t Hip 

■ Cac chi tie't ghep voi nhau nhu the' nao? Dung lo<;1i m6i ghep gl? 

■ Ca.ch thao lllp v~t d6 ra sao? 
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e. Ve tach chi tie"t 

Sau khi da hi€u ban ve, nguoi d9c cffn cokha nang ve tach chi tie't, 
nghia la l~p ban ve chi tie't cho tung CTM cua v~t lap de,-? c6 the,-? gia cong, 
che...,.tc;to chi tie't do. 

Ngoai nhung di€u da bie't v€ each l~p m9t ban ve chi tie't da h9c, vi~c 
ve tach chi tie't tu ban ve lap cffn chuy de'n m9t s6 di€m sau: 

■ Phai hlnh dung dff y du hlnh dc;tng cua tung chi tie't. Tff t nha"t la ve 
phac hlnh chie'u trvc do cua n6. 

■ Ch9n cac hlnh bi€u di~n thich h<Jp d€ co,. th€ di~n ta ben ngoai rnn 
ben trong cua chi tie't. Khong nen sao chep may m6c cac hlnh bi€u di~n cua 
chi tie't da c6 san trong ban ve lap. 

■ Phai th€ hi~n dffy du cac ke't ca"u cua chi tie't ma trong ban ve Hip 
khong th€ hi~n r6 nhu': mep vat, ranh thoat dao, g6c lu'(Jn, ... 

■ Kich thuoc du(Jc do tn.;(c tie'p tren ban ve lap (thong qua ty 1~ ban 
ve). Kich thuoc lap ghep, kich thuoc cua cac chi tie't tieu chufin phai d6i 
chie'u voi bang tieu chufin . 

., ? - ~ " ,I\. 

VI Dl) : DQC BAN VE LAP ETO 
a. Tlm hi€u chung 
D9c khung ten va bang ke, ta bie't du(Jc ten g9i cua v~t lap la "ETO" 
dung tren may cong C\l. Eto g6m c6 11 chi tie't khac nhau. 
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b. Phan tich hinh bilu di~n 

Ban ve eto g6m 3 hlnh chie'u co ban, m9t hlnh chie'u rieng phffn cua 
chi tie't s6 2, m9t m~t cat cua dffu tfl;lC 8 va m9t hlnh trich I. 

Tren hlnh cat dung trl;lc 8 va vit 3 guy dinh khong bi cat. Hlnh cat 
dung thS hi~n hlnh d;;i.ng ben trong va ke't ca'u cua eto. Qua hlnh biSu 
diefi nay, ta cothS so bo~ bie't duqc vi tri tu'ong d6i, quan h~ lap rap giua 
cac chi tie't, tu d6 bie't duqc nguyen ly lam vi~c cua eto. 

Phan tich s\f lien quan giua cac CT 8 voi cac chi tie't ta se tha'y r6 ke't 
ca'u cua eto. Hai dffu cua trl;lc 8 lap voi hai 16 cua than 1. Phffn ren d 
giua cua trl;lC 8 an khop voi 6c d~n 9. Khi t[\lC 8 quay, 6c 9 se chuySn 
do£ig tinh tie'n lam cho ma d9ng 4 chuySn d9ng theo. Oc d~n 9 du'qc lap 
c6 dinh voi ma d9ng 4 bang vit 3. Nhu the', hai ma cua eto se kyp ch~t 
ho~c nha CT tie't gia cong ra tuy theo chuySn d9ng quay tron thu~n 
chiSu hay ngu'qc chiSu kim d6ng h6 cua trl;lc 8. 

Hlnh chie'u c;;i.nh la hlnh chie"u ke"t hqp voi hlnh cat, vi tri MPC cat B - B 
du'qc ghi tren hlnh chie"u dung, m~t philng cat di qua tr\lc cua vit 3. 

Hlnh chie'u bang thS hi~n hlnh d;;i.ng m~t tren cua eto, hlnh d;;i.ng cua ma 
dot;ig, ma finh. Hlnh cat rieng phffn o? hlnh chie'u bafig thS hiefi m6i ghep 
dinh vit. 

Hlnh chie"u rieng phffn theo huong A la hlnh chie"u c;;i.nh cua ta'm kyp 
2. Ben c;;i.nh hlnh chie'u dung c6 m~t cat roi thS hi~n hlnh d;;i.ng dffu trl;lc 
8 la kh6i hlnh hop vuong cua trl;lC 8, dffu trl;lC nay se lap voi 16 tay quay 
dS v~n trl;lC 8 lam dich chuySn ma tinh. 

Hlnh trich 1 voi ty 1~ 2 : 1 thS hi~n hlnh d;;i.ng va kich thuoc ren hlnh 
vuong cua trl;lC 8, ren nay an khop voi ren cua vit d~n 9. 

c. Phan tich hinh d~ng tung chi tie't 
Than 1: Than 1 liSn voi ma f'mh la chi tie't chu ye'u cua Eto, d\fa theo ky 

hi~u v~t li~u gi6ng nhau tren m~t cat, ta xac dinh ph;;i.m vi cua Than 1 
tren cac hlnh biSu di~n. Hai dffu than 1 dSu c6 16 lap voi hai dffu trl;lc 8, 
phffn giua than la khoang r6ng. 

Oc d~n 9 chuySn d9ng trong khoang r6ng d6. H'mh d;;i.ng ben ngoai va kich 
thuoc cua Than 1 thS hi~n rod hlnh chie'u bang va hlnh chie'u c;;i.nh. 
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Ma d(>ng 4 : dlfa vao 
hlnh di t dung, hlnh 
chie'u tu tren va hlnh 

chie'u tu trai, ta thiy 
hlnh d<;1ng cua ma d9ng 

,._, ~ 
Oc dan 9 : Can cu vao 

hlnh cat dung va hlnh cat 
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c<;1nh B - B, ta thiy hlnh d<;1ng cua 6c d~n 

Trvc ren: 

♦' ♦ 
I 

TL2:1 

H9c sinh tv nghien cuu ban ve lap d~ suy ra hlnh d<;1ng cua cac chi tie't con l<;1i. 
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TL2: 1 

d. Trinh tt; Iii p E TO 
Truoc he't, lap hai ma kt;p vao ma dol)g 4 va ma tinh cua than 1 bang 

4 vit 10, r6i d~t ma d9ng len than. Lu6n dai 6c dfin 9 qua khoang r6ng 
cua than dS lap voi ma d9ng 4 bang each dung 6c vit 3 lap voi dai 6c 
dfin 9. 16ng vong d~m 11 vao dffu trvc 8 r6i lap trvc vao than (lap tu 
phai sang). V~n trvc 8 dS phffn ren an khop voi ren an khop voi ren cua 
dai 6c dfin 9. Dffu trai cua trvc lu6n qua 16 ben trai cua than. Sau d6 lap 
vong d~m 5, vong ch~n 7, ch6t 6 iJ dffu trvc ben trai. (Thao roi ETO thl 
lam ngu(jc l(.li) 
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Bai t~p: 
BQC ban ve lip sau: 

1 Thfp50 

'2 , 22'.is6.02 , ch1t 

7 , 22.136.07 ch6t 1 1Mp40, BOKEP 
ii 22.136.00 Gild'c 1 1Mp50 r • 

5 22:.136.05 Vit r:S,v MlO . I Ih~p 1:1 

4 22:136J)41:. llaid'c l: ThepA12 
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