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LOI GIOI THIEU

Gio trinh V& k§ thuit co khi ra doi nhim dap éng nhu ciu gidng
day mén V& k§y thuit co khi tai treomg Trung cip nghé ky thuit cong nghé
hing Vwong. Gido trinh dwge bién soan theo ding ngi dung qui dinh cia
chwong trinh mon hoc Vé ky thuat co khi trong chwong trinh khung dao
tao nghé Cit got kim loai.

Trong qua trinh bién soan gido trinh, tac gia da dwgc sw hd tro nhiét
tinh cia cac dong nghiép. Chian thanh cim on cac gido vién va linh dao
khoa da dong gop y kieén de hoan thién giao trinh.

Qudn 5, ngay thdng ndam 20...
Tham gia bién soan

Chu bién

Nguyén Hiru Nhan




2

MUC LUC
PE MUC TRANG
L&i 101 thi€Uceeieiiviiisciiiisiiiniiiriniiinieinnseissinissssssesessnsessnisssssnsessssessasseses 1
MUC TUC cuiieiiciinnnerencssssstnescsssntnssssssnsncssssnsssosssssastsesssssasssscssssssnsassssssssnnases 2
Chuong 1: Tiéu chuén trinh bay ban vé k§ thuat ......eceeererercrcnsnene. 3
Chuong 2: V& hinh hQC...iiiiiiiniriniisnnicsnniisnencssssensssesssssenens 16
Chuong 3: Hinh chifu VUONE Z0C cuuvueuerverereerreresesessssnsssessessssssesseens 24
Chuong 4: Bitu difu VAt thé....eeeeererereeessesssescssessessssscssessessessessssassaes 33
Chuong 5: Hinh chift truc d0 cuveeerereesercsessessessessessessessessessessessees 53
Chuong 6: V& quy wéc cic mdi ghép co Khi..wwerererernercreenesesssenne. 61
Chuong 7: Banh rang — 10 X0 .....iicviiiiicininssnninsssnnicsssnnnisssssnicsssssesses 77
Chuong 8: Ban V& chi tiét — baAn V& JAP .eeveeererrereeerreseensesssessessesecsenses 82




CHUONG I: TIRU CHUAN TRINH BAY BAN VE KY THUAT

Muc tiéu: ) . i
+ Trinh bay dugc nhiing kién thitc co ban vé tiéu chuan ban vé
+ Lua chon, st dung thanh thao cdc dung cu, vat liéu vé.
+ Co y thirc trach nhiém, chi déng hoc tap.
No¢i dung:
L Vit liéu - Dung cu vé va cach st dung.
1. Vatliéu vé.
a) Gidy vé.
b) Biit chi.
¢) Cdc vatliéu khic.
2. Dung cu v& va cdch st dung.
a) Vin vé: Dit dudi gidy vé.
b) Thudc chit T: Cép déu chit T doc theo vén v&, than thuéc nim ngang lam
chuén canh gidy vé
c) Eke: Dung ké nhitng dudng vudng géc
d) HOp compa: Ké dudng tron.
e) Thudc cong: ké nhitng dudng cong khong tron.

II. Tiéu chudn nha nwéc vé ban vé
1-Khd gidy:

TCVN7285:2003 qui dinh khd gidy cta cdc bdn vé. Khd gidy dudc tinh
theo mép ngoai clng
cia bin v&, khd gidy
bao gém khé gidy chinh
va khé gidy phu. |
Khé gidy chinh ¢6 kich Al
thudc 1189x841(mm) vGi
dién tich ~1m? va céc
khd phu chia tir kho’
gidy nay. Céc khd gi 4y

g41

A4
As [

210

c6 ty s6 cdc canh 14 2

297

1189

i
i



4-Céc nét vé (Pudng nét):

TCVNO0008:2002 qui dinh céc loai dudng nét va dng dung cla ching.

ch4m manh (s/3)

Tén goi Ap dung nét vé téng quit
Nét lién ddm | —Canh thiy , dudng bao thay.
(s) —~Pudng ren thdy, dudng kinh ren
thay.
Nét lién ménh | —Giao tuyén tudng twong.
(s/3) —Pudng kich thude.
~DPudng din, dudng gidng kich
thude.
—Than mii tén chi hudng nhin.
~Pudng gach gach trén mit cit.
~DPudng bao mit cit chép.
—~Pudng tim ngin.
\ ~Pudng chin ren thay.
Nét lugn —DPudng giéi han hinh cit hoic
NN séng, nét dich hinh chiéu khi khéng ding dudng
dic (s/3). truc 1am dudng gidi han.
- Nét dit ddm | —DPudng bao khuit, canh khuat.
:U‘:j —— (s/2)
2230 Nét gach ~Pudng tdm.

- Pudng truc d61 xuig.
- Qui dao. ,
- Mit chia cia bdnh ring.

L Nét cit - V&t clla mit phang cit.
Nét gach | - Chi din c4dc dudng hodc mit cé

chdm didm

can cé xu 1y riéng.
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Nét gach hai | - Pudng bao clia chi tiét 1an can.
chAim manh | - C4c vi tri ddu, cudi va rung
gian clia chi ti€t di dofig.
- Pudng trong tam.
- Pudng bao clia chi ti€t trudc
khi hinh thanh.
- BO phan cda chi tiét nim §
| phia trudc mit phdng cit.

i (1) Thich hgp khi stt dung may vé
(2) Chi dugc duﬁg mdt trong hai loai trén cling mét ban v&.

DUONG TRUC.

‘ / DUGNG BAO THAY
. i |
) ' : 2 E)UC&NGG;&CH GACH
mll @\'

. | l
|
l
I
1

!
I
l

A
E)U’ONG F’HAN CACH HINH
CHIEU&CAT

PUONG TAM

A-A / DUONG GIONG
DUONG KICH THUGE

*Ghi chi:

- . Ty s8 chiéu r6ng nét ddm va nét manh Ior hon hay bing 2.

N

. Chiéu rong nét v& cin chon phit hgp kich thude, loai bdn v&. Chiéu
rong nét vé 14y theo day s6: 0,25 - 0,35 - 0,5- 0,7 — 1,4 — 2(mm).

. Chi€u rong nét vé& phai gid khong thay d6i trén ban v&.

Trong moi trudng hgp tAm dudng tron dude xdc dinh bing giao hai
dudng gach dai cda nét chdim gach mdnh. Néu ®<12mm, cho phép v&
dudng tAm bing nét lién manh.

. Cdc nét ddt ndm trén dudng kéo dai cda net cd bdn chd ndi

ti€p v& hd. . Giao cua cac dudng nét nén cé dang +, X, Y.
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5.Chit vi&t: TCVN7284:2003 qui dinh kiéu chit, kh§ chit, s6 d&u.

-Kh& ctia chit va chit s6 qui dinh theo chiéu cao h cda chif in hoa.
Chiéu cao chon theo diy s6 20,14; 10; 7; 5; 3,5; 2,5. Khéng dugc viét
chit, chit s6 nhd hon 2,5. Cho phép dung chit s& 161 hon 14.

-Trong truoig hop dic biét thu nhod duge chiéu rdng chit, chif s6.
-Cho phép v& chi thing hoic nghiéng 75°.

; Z N
KICH THUOC QUIPINH _ - Ty 1& so v8i chiéu cao h
Khodng c4ch gifta cdc chit va chit s6 2/7h
Khodng cdch gifta cdc tié€ng h
Khodng cédch giita cdc dong 1,5h
KfCH THUGC QUI PINH T§ 18 so v6i chidu cao h
clia chit in hoa
1-Chiéu cao céc chit con 5/7h
a,¢,¢,0,m,n, 1,8, 4,V, Xa
z 2- Chiéu cao cac chit 6/7h
con
b,d,d,f, g h,j k1 3/Th
b 9.i 9g’ ,J, s ’p,q’y 5/7h
3-Chiéu cao cht T
4-Chiéu rong chit 16n va chit s6
) 2/7h
(Trd cacmuc 3 5, 6,7, 8,9)
6/7h

5- Chiéu rong chit s6'1 h
6- Chiéu rong chit A, M

\ 4/Th
7- Chi€u rdng chit W

8- Chiéu rong chit J, L

9-  Chiéurdng chit I, i 1/7h
10-  Chiell rdng chif con (Tru cdc muc 4/7Th
39,11,12,13)

a,b,c,d,d,e,g,h,k 0,p,q,8UV,X,Y,Z

11-  Chieli rong chit m, w | h
12-  Chied rong chit f,j, 1, t 2/7h
13- Chied rong chit r 3/7h

14-  Chiel rong nét chif, chit s6 1/7h
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Do thi gidc khéng chinh x4c, nén khodng cdch cdc chit khong déu nhau
hoan todn. Khodng cach va hinh dang chit s0 nhu sau:

LOAINET KICH THUGC THI DU
|| e=2/7h ME
K e=1/7h NOC, AN
e=0 - | TA, TO, VO
1// e=-1/7Th
lllllll ki MN

6- Cac quy dinh Ghi kich thuédc:
TCVN 5705:1993 qui dinh v& ghi kich thu6c trén bn v8.
*Qui dinh chung:
~ -Kich thudc thé hién d6 16n that cia vat, né khong phu thudc vio ty 16 ban
VE.
-S6 lugng kich thudc phdi di @€ ché tao, khong ghi mét kich thudc
nhiéu 14n.

-Kich thugc khong tryc ti€p diing trong qué trinh ché€ tao theo ban vé&, ma
chi gidp cho viéc st dung bdn vé€ dugc thudn tién goi 1a kich thudc tham
khdo, dugc ghi trong ngoic don.
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-Kich thudc do dai trén bdn v& 14y mm l1dm don vi, don vi khdc mm ta
phai ghi don vi.
-Khéng ghi kich thuéc dang phan s6 trir trudng hop kich thuéc ding don vi
he€ Anh.
-Kich thuéc géc trén ban vé 14y don vi 1a d9, phiit, gidy.

*Cdc yé&u td cia kich thude
a-Duong kich thudc:

Pudng kich thuc x4c dinh phin ti dudc ghi kich thuéc. Pudng kich
thuGc v& bing nét lién manh, v& song song vdi doan thing cin cho kich
thudc hay v& bing mot cung tron doig tAim véi cung géc cin cho kich
thudc. Hai ddu dudng kich thuc cé miii tén. Dang miii tén vé theo hinh
1.

-Qui dinh.

. Khong thay th€ dudng kich thudc bing bat ¢t dudng nao trén ban vé.

~Khéng dugc cit miii tén dudng kich thudc (hinh 2).

. Pudng kich thudc phdi vé sudt (hinh 3).

. N&u khodng ghi kich thudc nhé, cho phép dua miii tén ra ngoai dudng kich

thudc (hd).

. N&u ¢6 nhiéu kich thudc lién ti&p, cho phép thay miii tén bing . hay /

. N&u hinh vé& d6i xdng, hinh dugc v& khong hodn toan hoic trong trudng
hop hinh c£t k&t hop hinh chiéu duong kich thudc duge v& qué mot nita (hinh
5).



-

Hinh3

b. -Pudng gidéng:

Pudng giéng gi6i han phan t¢ dudc ghi kich thuéc. Pudng giéng vé

11

SAI PUNG
|
= 30 = 50 |
!
’ Hinh 2
| n
i
4
Hinh4 Hinh 5

bing nét lién manh, vudt qua duodg kich thudc 2 + S5mm.

-Qui dinh:

. Pudng giéng cia kich thuéc dugc v& vuong gbéc dudng kich thudc. Trong

trudng hgp dic biét cho phép v€ nghi€ng (hinh 5).
. O chd c6 cung lugn, dudng giéng dugc ké tir giao di€m cdc dudng bao

hodc ké tit tim cung Iugn (hinh 6).
. Cho phép ding dudng truc, dudng tdm, dudng bao hodc dudng kich thudc lam

dudng giéng (hinh 7).

Hinh 5

- ®
- - 20
1 L -
|
! ] P
Hinh 6 Ghi (a) hay (b) Hinh 7
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c-Con s kich thudc:

Con s6 kich thuéc phai viét rd rang, chinh x4c phia trén dudng kich
thuSc va nén viét & giud dudng kich thuéc. Chiéu cao con s6 kich thuédc
khéng bé hdnA3,5mm.

-Qui dinh:
» Khong cho phép cit con s8 kich thuéc (hinh 9).
. Chiéu con s6 kich thudc wu tién huéng 1&n trén hay sang trdi bidn vé& (hinh 9).
& Kich thuéc bé, cho phép ghi con s6 kich thudc trén phan kéo dai cla dudng
kich thu6c hay trén gid ngang (hinh 10).

74 @

\ 220

Hinh 9 Hinh 10 Hinh 11

Khi c6 nhiéu kich thu6c song song hay ddng tAm, con s6 kich thudc dugc ghi sb
1én (h11).

. N&u khodng ghi kich thudc bé, cho phép ghi con s8 kich thudc trén
dudng kéo dai hay trén gid ngang (hinh 9).
d-Dau k¥ hiéu:

. Budng kinh: Truéc con s6 kich thudc chi gia tri dudng kinh mdt cung
tron 1of hon Y2 vong tron, ta thém ky hiéu ¢. Puong kinh phai huéng qua tim
hay bao ngoai dudng tron (hinh 11).

. B4n kinh: Trudc con s6 kich thudc chi gi4 tri ban kinh mot cung tron,
ta thém ky hiéu R. Puong kich thudc phai huorig qua tAm (hinh 12).

N&u céc cung tron ddng tdm, duchg kich thudc cda ching khéng dudc
nim trén mot dudng thang (hinh 13).

D61 v6i cung tron ciia ban kinh qud 16n, cho phép dit tAm lai gin cung,
dudng kich thudc duge v& gap khic (hinh 14).
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Hinh 11 Hinh 12

R20

Hinh 13 Hinh 14

Cau g

_ - _

. Hinh cau: Truéc con s& chi dudng k1nh hay ban kinh mot hinh cu ta
thém cau ¢ hay cdu R. '

. Hinh vudng: Trudc con s6 kich thudc chi canh hinh vubng ta
thém dau hie [_|. D€ phan biét phan mit phing, ta ding hai gach chéo
bing nét 1ién manh (hinh 15).

. Mép vit: Chiéu cao mép vat va géc dd vat dugc ghi theo (hinh 15) va
(hinh 16).
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s
- |
5x45° ™\ ‘ _ i >\
5x45° } 30°

Hinh 15 Hinh 16

BAI TAP

1- V& hinh va glri lEl'_c[lglthu'é'c theo tilé
— T

TL2i TL 1o
15 | R0 10
i
3 |
] .
T} ol o 3 ol 2
o 4> 1 ¢ 83 8 §
1 ‘ 1
L -
a0 120 ]
30




- 2-V& va ghi kich thudc theo ti1¢ 1:1

o /

15

NP
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CHUGNG II. VEE HINH HQC

Muc tiéu:

+ Giai thich dugc phuong phap v& duong thing song song, dudng thang
vubng gbc, chia déu doan thing, chia déu dudng tron, v& mot sb dudng cong dién
hinh.

+ Phén tich dugc cac phuong phép dung hinh co ban, mét s6 trudng hop vé
ndi tiép va v& mot sb duong cong thong dung..

+ Ung dung dugc vao vach ddu khi hoc cic mo-dun thue hanh.

+ Cé y thuc trach nhiém, cht dong hoc tap.

Noi dung:
1. Vé hinh hoc.
1-Chia déu mét doan thing:

vi du : Chia doan AB thanh X
5 phan. o<\
. V& nffa dudng Ax, trén Ax ‘ /

lay 5 doan bang nhau.

_N6i5va B. 1 2 N x
.Tu 1, 2,3, 4 vé dudng // 5B.

Céc dudng nay chia AB thanh 5 phan bing nhau.

2-Chia déu dudng tron:
a)Chia dudng tron thanh 3 phan bang
nhau:

V& duohg tron (LR), né giao véi (O,R) tai B, C.
A, B, C chia déu duong tron.

b)Chia duong tron thanh 5 phéan bdng @)
nhau: ) A
| )
Buc 1: V& dudng tron (B,R) cdt (O,R) tai “ ?6‘ ‘
B —_

C.D. 1
Budc 2: K& CD cdt BO tai L. | ﬂw |

Budc 3: Vé dudng tron (I, IA) ciat BO tai M.
Bu6c 4: AM 13 canh cla ngil gidc déu.
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¢)Chia dudng tron thanh 6 phdn bing nhau:
Tuong tyf chia dudng tron thanh 3 phin bing nhau.

d)Chia duong tron thanh n phdan: Ta c6 phuong phap vé
gin ddng. Vi du: Chia dudng tron thanh 7 phin bing nhau.

Budc 1: V& cung trdon (D,DC) cit AB tai E, F.
Budc 2: Chia CD thanh 7 phan bing nhau.
Budc 3: N6i E va F véi cdc di€m chin (hoidc cic di€m 18)
. Céc dudng thing ndy kéo dai cit vong trdn tai cdc di€m chia dudng tron
thanh 7 phan bing nhau.
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3. V& ndi ti€p hai dudng a
thing:
Vi du: N&i a, b bing cung R. | o a
R T
, b’

I 2| b
Cdch vé '

T2

Buoc 1: V& a’l/a, b’//b.

Khodng cdch bing R va a’,b’ cdt nhau tail
Budc 2: V& IT; vudng gbc a, IT, vuéng géc b
Budc 3: V& cung T T, tdm I, ban kinh R

4. V& néi ti€p dudng thing véi mot cung
tron: < Dung dudng ti€p tuyén vdi dudng
tron.

Vi du: T mét di€m C vé& ti€p tuyén ducdng
tron (O,R).
Ap dung tinh ch4t tam gidc vubng ndi ti€p
nita dudng tron.
Buoc I: Dyng dudng tron dudng kinh OC.
Pudng tron cdt (O,R) tai R.

Budc 2: CT 14 ti€p tuyén cin dung.

% Noi mét vong tron va mét dudng thing bing mét
cung: a)Ti€p xiic ngoai: R 1R

Buoc 1: V& vong tron (O,R+R) Budc 2:

V& a’//a cich bing R, a’ cit (O1,R1+R) Ord
ta1l 7 2
Bude 3: N6i 10, n6 cit (O,R,) tai T R &

Budc 4: Ha IT, vudng gbc a
Buéc 5: T\T, tdm I, ban kinh R 13 cung can dung
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Chid ¥: V& dudc cung T T,, khi dudng thing a cich O;<R;+2R

b)Tiép xtic trong:
Buoc 1: V& vong tron (O, R-Ry)
Budc 2: V& a’/la cdch bing R, a’ cit &

(OlaR'R]_) talI  ' T -(:)L_ -

Budc 3: N6110; n6 cit (O,R) taiT;  R-R g T1
Buoc 4: Ha I'T, vudng géc a |

Budc 5: T;T,tdm I, bdn kinh R 13 cung
cin dung

2

Chi y:
V& dugc cung T T,, khi 2R = O, dén a+ R,

5. Vé noi ti€p cdc cung tron. <+ Vé ti€p tuyén hai dudng tron:

a)Ti€p tuyén chung ngoai:

Vi du :V& tiép tuyén dudng
tron
(O1, Rp)va(O; Ry)
Bugc I: V& vong tron (Oy, R;-
Ry)
Budc 2: V& ti€p tuyén O,T cho
vong
tron (O,,R-R,)
Budc 3: N6i OT, n6 cit (Oy,R)) tai
T, ‘
Buoc 4: V& O,T, vudng géc O,T
Budc 5: V& tiép tuyén chung T, T,

b)Ti€p tuyén chung trong:
Bugc I: V& vong tron (O,R1+R;)

Budc 2: Vé ti€p tuyén O,T cho voig tron
(O1,R;+Ry)
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Budc 3: N6i OT, né cit (O,R,) tai

T

Buoc 4: V€ O,T, vudng géc O,T

Budc 5: T1T, 12 ti€p tuyén chung cin
dung

Chu y:

0;0,>R+R,: ¢6 hai ti€p tuyén chung trong

0,0,=R+R,: ¢6 mot ti€p tuyef chung trong
0;0,<R;+R;: khdng co’ti€p tuyén chung trong

«+ -N0i hai vong tron bing mét
cung:

a)Tiép xidc ngoai:
Buoc 1: V& cung tron (O1,R;+R)
va
(05, R,+R) cidt nhau tai I

Budc 2: Néi 10,, 10, ching cit
(OL.RY),

(02,R2) tal Tla T2
Bude 3: V& T,T, (tAm LR)

b)Tiép xtic trong:
Buoc I: V€ cung tron (O1,R- Ry)
va
(O2,R-Ry) cdtnhautail R-R
Budc 2: N&i 104, 10, ching cit
(O1,R),
(O2,Ry) tai Ty, T,
Bucdc 3: V& T T, (taml,R)
Chu y: Cung T,T, v&€ dugc khi
2R=AB

K fﬁ
Q 40N
!




21
¢)Tiép xtic trong va ti€p xic
ngoai: Budc I: V& cung tron
(O,R-Ry) va
(O,,R+R,) cidt nhau tail
Budc 2: N6i 104, 10, chiing cdt (O,R)),
(O2,Ry) tai Ty, Ty
Budc 3: V& T, T, (tAmLR)
Chi y: Cung T;T, v& dugc khi 2R = AB

II. VE elip:
1. Phuong phap bén dién
Hinh trdi xoan dudc dung d€ vé mot elip khi ta
biét dugc canh hinh thoi ngoai ti€p cida elip (hinh
thoi nay c6 géc nhon bing 60°.)
Budce 1: V& hinh thoi, géc dinh 120° (dugc vé
bing cdch chia dudng tron thanh ba phin)

Budc 2: V& cdc dudng cao trong hai tam gidc
déu cda hinh thoi

Budc 3: V& cung tron T T, tdm O4, T5T4 tdm O,
Buoc 4: V€ cung T2T3 tam 03, T,T, tam 04

2. Phuong phép tam diém.
V& elip theo hai tryc AB,CD
Budc 1: V& hai dudng tron d6ng tim, dudng kinh AB,CD
Budc 2:Chia dudng tron thanh nhiéu phan bing nhau
Budc3 : Tit giao di€m cdc dudng thing va dudng tron vé cdc ducig song
song véi céc truc .Giao clia ching 13 cdc di€m trén elip

3. Phuong phap vé dudong kinh lién hgp. Vé theo hai truc AB va
CD

Buécl: V& cung tron ban kinh OA tdm O,cung ndy cét truc ngén CD
tai E
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Buce 2: VE cung tron tam C ban kinh
CE,cung nay cat duong thang AC tai F
Buoce 3: V& dudng trung truc cua doan AF,
dudng trung truc ndy cit truc dai tai O va
truc ngrfm tai di€m O;
Hai di€m O; vd& O; 13 tdm hai cung tao
thanh hinh ovan

BAI TAP
1. V& hinh véi ti [€ thy chon

<11:10

S

|28

@36

80

10

2. V& hinh theo ti 1€ tiy chon
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CHUOGNG I11.

HINH CHIEU VUONG GOC

Muc tiéu: , ‘ 9
+ Trinh bay dugc phuwong phdp v€ hinh chiéu vuong goc cia diém, duong,
mét phang.

+ V& duoc hinh chiefau vuodng goc pﬁa diém, dudng, mat phéng.
+ V& duoc hinh chiéu cla cac khoi hmh hoc co ban.
+ V& duogc cac hinh chiéu cua cac khoi hinh don gian.
+ Co y thire trach nhi€m, cht dong hoc tép.
No§i dung:
I/ Hinh chi&u ciia di€m, dudng thing vi miit
phing: 1-Hinh chi€u vudng géc ctia mét diém:

. Biém trén truc:

Z z z
Ar=As
x AlzAs v < As y X ¥
O=As - Aly O=A2
Ao
Yy ty y
A nim trén Ox A nim trén Oy A ndm trén Oz
: A A 9 2 s e A7
. Diém trén mdt phdng hinh chiéu:
z )
z z
Al As Al As
X ¥ X A As y_ X y
A O 0] 0
A5 Az
'
y y
'y
A nim trén (P1) A n3m trén (P2) A nim

trén (P3)



thing dugc xdc dinh bdi hinh chi€u clia hai diém.
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2-Hinh chi€u vuéng géc ciia dudng thing:

a)Puong thing dugc xdc dinh béi hai di€m. Hinh chi€u clia duong

. Puong thdng vudng géc mdt phdng hinh chiéu

iN

Al

di
B

Z

ds
Bs

7

z |
A=B1| Az Bs At As z
di* “ds dh ds A Bi As=Bs
By Bs di ds
¥y X
A2 dz !
BQ‘ - A2=B2 d2
d2 ty ty A2 B
d vuéng géc (P1) d vudng géc (P2) d vubng
b)Hinh chiu vudng géc clia dudng thing dic biét:
goc (P3)
.Puong thdng song song mdt phdng hinh chiéu:
| As A1 Bi | As Bs Al d N
d ds di ds ds
A ‘
B3 Bur B3
% oL .o, y
da da i |
Az Ba A7 As d2
Y B2 ,
e, S B

d/A(Ps)
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3-Hinh chi€u vudng géc ctia mit phing:

a)Mit phang dugc xdc dinh béi ba di€m. Hinh chi€u ctia mit phing
dugc xdc dinh bdi hinh chi€u clia ba diém.

b)Pé thifc clia mit phiang dic biét:

. Mdt phdng vudéng géc mdt phdng hinh chiéu:

Z
‘ z z

Da

As

o, |

As

By

D,

By

c, Z,

Ca

=2}

B, Ca

(ABCD) vudng géc (P;) (ABCD) vuéng géc (P,) (ABCD) vudng géc (Ps)
BAITAP
1-Tim hinh chi€u tht ba.X4c dinh vi tri cda dudng thing trong khdng
gian d6i véi ba mit phang hinh chi€u

5 5 5
di
d1
di
£ a2 v v v * v
B
v y v
5 5 5 dy
7\ VA
x Q z Q j: 4 ?’
d2
v % v
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2-Tim hinh chi€u thit ba.X4dc dinh vi tri cda hinh phing trong khdng
gian d61 v6i ba mat phing hinh chi€u

¥ ¥ ¥
z 7 z
* % z % B> \ P
E L4 ¥ ¥

1. HINH CHIE U VUONG GOC CUA CAC KHOI HINH HOC
1. Khoi ling tru :

Cho A, tim A,, A;: Xét A nim trén mit phaiig ndo, A, sé nim trén hinh
chi€u bing mit phing 4y.

|

A

AR

A2\

N

/

/

A2

2. Hinh chép:
Cho A;tim A,: Gidn A vao SM. A, sé nim trén S, M,.(Hodc gin vao mdt
dudng thing trén mdt mit cia hinh chop)



28

S1

B 1

I : Al E
_C2
e\
i A
€L A2 s2
N1/
A2

P4i véi hinh chép cut ,ta cé th€ ding miit phing trung gian,song
song véi day d€ tim cac hinh chiéu

\ A1

A1lK)

AZ

A2 A2
3. Hinh tru
Nhan xét: | |
Dg ) j
o N Ve ~ o A7 b N A
. Piém ¢6 hinh chi€u bang nam At T g
e B Bsg
trén cung C, D,A, s& co hinh chi€u | . =
[
|

ditng khui't.

L z ~ o« A7 S S

. Piém c¢6 hinh chi€éu bang nim

trén cung B,C, D, s& cé hinh chi€u
canh khuAt.
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4. -Hinh nén
Xét hinh chi€u clia cdc di€ém A trén mit khéinén
*Tim A,, Az biét A, thay
Céch 1: Gdn A vao dudng sinh SM. A, s& nim trén S,M,.
Céch 2 : Dung mit phing tudng tugng song song vdi ddy , cit hinh
nén tai
A . A,nim trén dudng tron giao tuyefi clia mit phing va mit nén
s s

1

I
Al \

I

1

i

!

1
1
|
I

I
|
| Ag Ad Ag
|
]

N VAR A

5. Hinh ciu:

Cho A; thdy ,tim A,, As: Qua A cit hinh ciu biing mit phing song
song P, hoiac P3 3 hinh chigu bing hodc hinh chi€u canh ta nhin dudc
duohg tron déng tim O. A, , A3 nam trén dudng trdn nay.

|
|
-
i‘

~

Do OO
! ;

i’)\/ \\ ‘:\

L .

III. Giao tuyé&n ciia vat thé

1.Giao ctia mit phing véi khdi hinh hoc
Vidu 1.1: Mitphing giao v6i khdi tru
-Giao tuyén co’dang chif nhat khi mit phdng cit song song truc

-Giao tuyén c6 dang elip khi mit phing cit cdt truc
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Vi dul.2: Mit phing giao v&i khdi noft

- Giao tuy€n co’dang elip khi mit phdng cit cit truc

- Giao tuyén co’dang parabol khi mit phing cit song mdt dudng sinh

- Giao tuyefi ¢6 dang hyperbol khi mit phang cit song song hai dudng sinh

i\ /}\ A\ “D '

& 0 D

2.Giao clia cdc khéi hinh hoc:
Vidu2.1: Khéi try bi vat.

NS

.

Vi du 2.2: Kh6i tru khoét 15 chit nhat hay vit dudc tao bdi khdi try két ndi khdi
chif nhat
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Vi du 2.3: Khéi tru khoét 1o”tru_hay vat dudc tao bdi hai kh&i tru k&t néi
vudng géc.

* Nh4n xét hai kh6i tru giao nhan:

L | L | Lo
" ————— ()
i 5 5 —s1
| | |
0
51 \ 5 .
\‘/ 4.2 : !
NS

Giao tuyén 12 mot dudng cong, vé hinh chi€u cla duon g cong nay ta s& ndi
c4c hinh chiéu cda diém nim trén duong cong.

bicbiét khi hai ducig kinh bing nhau.sian tivén cé da]no [au

7N
7

Dang giao tuyén thing con ¢ § nhitng khéi hinh hoc cling ngoai ti€p véi mot
dudng cong bac hai.
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BAI TAP

1-Vé&giao tuyén cua mit phing va cdc khdi hinh hoc

____/Z___

B

80

~ ~ g A 2~
2. V& ba hinh chi€u cud vat thé
820 15, 70

/Lo suot
]

20
1+ 1PT TEE=HIEGC
pct

E \es

60
#60
[ZE0)
#50
[mhjli]

&0 40 | Lo. suot-

100 40
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CHUGNG IV. BIEU DIEN VAT THE

Pé th€ hién hinh dang cla vat thé, TCVN5-74 qui dinh cdc loai
hinh bi€u dién cia vat thé gdm: hinh chiéu, hinh cit ,mit cdt va hinh
trich. C4c loai hinh bi€u dién nay dugc thyc hién theo phép chi€u vudng
géc.

I/ Hinh chiu cda vat thé.

1. C4c loai hinh chiéu:

Hinh chi€u vudng gdéc 13 hinh chi€u nhin dudc khi ta chiéu tia sdng
vudng géc véi mit phing hinh chi€u qua vat. Vat dugc dit truSc mit
phing hinh chi€u vi dit sao cho cdc mit cAn th€ hién cia vat song song
v6i mit phing hinh chi€u.

G hinh chiu vudng géc duge phép khong v& dudng giéng, dudng
truc va cdc dudng khui't néu khdng can thiét. < -Hinh chi€u c¢d bdn:

a)Kh4i niém: LA hinh chi€u vu6ng géc clia vat trén sdu mit phang cla
mdt hinh hdp cd ban.

C4c mit phing hinh chi€u dugc trdi ra cho triing v6i mit phing 1. Vi tri

cta ching nhu sau:
Tén c4c hinh chi€u cd ban tuong tng vdi tén cdc mit phang cd ban:
1.Hinh chiéu durig (hinh chi€u nhin i trudc).
2. Hinh chi€u bing (hinh chi€u nhin tif trén).
3.Hinh chi€u canh (hinh chi€u nhin ti¥ tri).
4.Hinh chi€u canh (hinh chi€u nhin tir phai).
5.Hinh chi€u nhin tit duéi.
6.Hinh chi€u nhin ti¥ sau.
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b)Qui dinh:

. Vi trf c4c hinh chi€u phai dit ding vi tri dudc khai tri€n. N&u khic
vi tri phdi c6 ky hiéu kém theo.

. Ky hiéu bao gdm tén huéng nhin, huéng nhin va tén hinh chiéu
tudng Ung tén huofig nhin. Chit ky hiéu c6 khd 16n hon khé con s6 kich
thudc va vi€t theo dudng bing ban vé&. Gid cda chit ky hiéu vé& bing nét
cd ban.

Ty theo vat th€ ma s8 lugng c4c hinh chi€u dudgc sit dung

. Cho phép bd dudng khudt n€u khdng cin thiét

- =

* Céc hinh chi€u trén dugc thuc hién theo géc chi€u thi nhit,cé ky hiéu
chit E va ddu hiéu

=y

*Cdc nuéc chau M§,Nhat theo géc chi€u thif ba, c6 ky hiéu chit A va diu
hiéu

O3

|

> Vi tri cdc hinh chiéu theo géc chi€u thit ba dit nhu sau
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A
1

3 1 4 6

‘j

— ‘
5 L— N
Vas

[

<+ Hinh chi&u riéng phan, hinh chi€u phu:

a)Pinh nghia:

Hinh chiu riéng phin 13 hinh chi€u cda mdét phin vit th€ 1én mit
phing co ban.

Hinh chiéu phu 13 hinh chi€u cia mot phdn vat thé 16n mit phing nghiéng so
v6i mit phing co ban. |

AINH CHIEU PHU

NH CHIEU RIENG PHAN

b)Qui dinh:

. Hinh chiéu riéng phin va hinh chi€u phu néu dit dudg vi trf lién hé
v6i hinh bi€u didn chinh va ddng hudng nhin thi khéng cin ky hiéu.

. N&u khong ding cdc yéu ciu trén ta ky hiéu nhw hinh chi€u co ban.

. N&u hinh chi€u phy xoay v€ vi tri dudng bing bdn v€& ta thém mii tén
cong trén tén hinh chi€u phuy.
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2. Céch vé hinh chiéu ciia vat thé:
D€ v& hinh chi€u cda mdt vat thé ,ta cAn phan tich ching thinh ting
phin gdm cdc kh&i hinh hoc c¢d badn va xdc dinh vi trf tuong d6i cla
chiing.Khi k&t n8i cdc khdi cin chi ¥ giao tuyén cia chusig

Vidu 1: V4t dudc tao bdi hai kh6i chit nhat va 13 tru.

97

Vi dy 2: Vit dudc tao bSi khéi chit nhat khoét rinh cong va 16 chit nhat.
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Vidu 3:

Phan tich :Vat th€ dudc tao bdi
Kh6i chit T c6 ranh sudt chit nhat T trdi sang phdi va rdnh cong tf trudc ra

sau
Ve \L \ e
/\ | [\ 1]
| ! —1 ]
11
| N -
‘_L‘
—u
| | 1]
Vidu 4:

Phan tich: V4t th€ dugc tao bdi khdi hinh thang cé rinh ngang phia trudc va
sau ,cé rinh cong tif trudc ra sau va rdnh chif nhit ti¥ trén xuéng. Chi ¥ giao
tuyén clia rinh cong va ranh chit nhit
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Vidu 5:
Chi ¥:Giao tuyén khdi hinh thang va rdnh chit nhat C4ch vé& hinh chi€u cla 18
béic
3. Cach ghi kich thwéc trén cdc hinh chiéu ciia vat thé:
Khi ghi kich thuéc can ghi du kich thuée :
. Kich thude dinh hinh : Kich thudc xac dinh hinh dang ctia céc khdi hinh hoc
. Kich thuée dinh vi : Kich thuéc x4c dinh vi tr twong dbi ctia céc khdi hinh
hoc
. Kich thuéc dinh khéi : Kich thuée 16n nhét theo 3 phuong ciia vat thé
Can cha y khong ghi nhiég 14n cho mét kich thude , cac kich thude lién quan
nén dat gan nhau , phén bo céc kich thudc trén cac hinh
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II. MAT CAT —-HINH CAT

1 -Hinh cit:

a. Khdi niém: Hinh cit 13 hinh chi€u clia phan vAt thé tif mit
phing cit vé sau 1én mit phdng hinh chi€u song song mit phang cit.
Phan vat thé ti€p xtic mat phing cit dugc ky higu chd cé vat lidu.

b. Phin loai:

*Hinh cit don gidn: dudc tao bdi mot mit phing cit.

. Hinh cit ddng: Khi mit phiang cit song song mit phang hinh chiu
ding
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NN

/,l‘

77

. Hinh c4t bing: Khi mit phing cit song song mit phing hinh chi€u

bing.

DN
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. Hinh cdt canh: Khi mit phing cit song song mit phing hinh

chi€u canh.

M 7

C_

Y

N T
of 7//{}//7 e

SN\
SN
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*Hinh cét phic tap: dugc tao bdi hon hai mit phing cit.

. Hinh c4t bic: dugc tao bdi cdc mit phang cit song song nhau. Qui tdc
trén hinh cit bac khong v& hinh chi€u mit phing cdt vudng géc.

il
>

.
07

o l
N
\
Fdn)
U/

. Hinh cit xoay: dugc tao bdi cdc mit phang cit giao nhau. Qui oc khi
v& ta xoay cho cdc mit phing cit tring nhau v song song mit phang hinh
chi&u.



| - "
H B

Z 7

| L

Sai Dting

*Hinh cit k&t hop hinh chi€u:

Dung thé hién hinh dang bén ngoii va bén trong vat thé, gidm s& luong
hinh biéu dién.

Pudng phan c4ch hinh cdt va hinh chi€u cé thé 13 truc d6i xting cla vit
hoic bing nét lugn séng.
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Hinh cdt thudng dit bén phdi truc hay phia dudi truc.

*Hinh cit riéng phan:
Thé hién mo6t phin nhd bén trong chi ti€t ta diing hinh cit riéng phin.
Hinh cdt nay dit ngay tai hinh chi€u tuong ng va phin chia bing nét
lugn séng.

- .
7
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¢. Qui dinh vé hinh cit:
. D61 v6i hinh cit don gidn, n€u mit phdng cit dit tring mit phdng ddi xing
va hinh cdt dit ding vi trf v hudng chi€u thi khéng cin ky hiéu.

. Cédc phan ti¥ nhu nan hoa clia v6 ling, puli, b4nh cuup, wrcries s oo o G A
toc khong gach trén miit cit, khi cit doc chiéu dai clia chiing. Néu c4c phin

tt ndy c6 16 nhd hoic ranh thi diing hinh cit riéng phin d€ thé hién.
. C4c chi tiét dic nhu vit, buldng, dinh tdn, then, truc dic, thanh
truyén.... qui toc khdng cit doc. Vién bi khong bi cit.

. D81 voi hinh cdt bac va hinh cdt xoay luofi ¢é ky hiéu kém theo.

'ﬁ: T

AT

2 -Miit cit:

a. Khai niém:

M3t cit 1a hinh bi€u dién phan vat th€ nim trén mit phing cit, khi ta
diing mit cit tudng tugng nay cit qua vat thé.

R/

<  Céch tao hinh ciit, mit cit: Ding mdt mit phing tudng tugng
cit qua vat thé & phin cin thé hién nhu 18, rinh bén trong. Ly
phin vat thé gitta ngudi va mit phing cit, chi€u vudng géc
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phdn vat th€ con lai 1én mit phdng hinh chi€u song song mit
phing cit, ta dugc hinh bi€u dién goi 14 hinh cdt. V& phan vat
thé ti€p xdc véi mit phing cit ta dugc hinh bifu diefi goi 12
mit cit

_L‘J>

Miit cit Hinh cit

-

% Ky hi€éu vatliéu:
Tiéu chudn qui dinh d€ phin biét phin nim & sau mit phing cit va
phin ti€p xtdc mit phing cit bing ky hiéu vat liéu.
*TCVN7-74 qui dinh ky hiéu vit liéu theo ban sau:
KY HIEU VAT LIEU TREN HINH CAT, MAT CAT

Vatliéu Mit cit Vit liéu Mt cit
1-Kim loai 4-Chat 16ng
w . =
2-Phi kim loai 5-Kinh va vat
liéu trong sudt 2

i
V2 a2

3-Gd cdtngang 6- Bé tong

v s 7,
/, ///,//////,///
. 9
i . : /////////
A ‘ PNy
] A I
\ AR S
L AN EI ISR
.
= T ——
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*Cach v€ ky hiéu vat liéu:

. Cdc dudng gach gach vé song song, khoang cach tir 2 + 10mm,
nghiéng 45° so véi dudng bao, dudng truc hay dudng tim. Néu dudng
gach gach tring phuong v6i dudng bao dudng truc thi cho phép vé
nghiéng 30°-60°.

. Pudng gach gach cla cliing mot chi tiét phai gidng nhau trén moi
hinh cdt, mit cdt cda chi ti€t, chi ti€t khdc ky hiéu phdi khdc nhau.

. Nhitng mit cdt ¢6 bé rong nhd hon 2mm thi dugc té den (trir cha't 16ng va vt
liéu trong sudt) gifta ching, d€ phan biét ta d€ khodng hd tring.
. Nhitng mit cdt 16n cho phép v€ ky hiéu vat liéu & ducig bién.

/N

b. Phan loai:

*Mit cit rdi: La mit cit v& bén ngoai hinh bi cit. Pudng bao mit cit i v&
bing nét cd bin.Mit cit rdi ¢ thé dit & gifta hai phan cdt lia clia hinh bi cit hay
dit doc theo dudng keé dai clia mit phang cdt hay dit & vi trf bAt ky clia ban
vé

nhung phai cé ky hiéu kem theo.

A |2
e e R
A
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! R
N,

*Mait cdt chap: La mit cdt v& chdp véi hinh bi cit. Pudng bao mit cit
chip vé& bing nét lién manh.

c. Qui dinh vé miit cit:

. Ky hiéu v&€ mit cdt bao gdm vét mit cit, mii tén chi huéng nhin, tén
huéng nhin twong ¥ng tén mit cit (H1). Cho phep khofig cin ky hiéu néu
mit cit d61
xitng va dit tai vi tri cdt (H2). Néu ding vi tri nhung khong d6i xdng, k¥ hiéu chi
can mii tén chi hudéng nhin (H3).

A

ey —————

nll
T — < H —1- &

o
A

- 7

HI | H2

H3

. Néu mit phing chifa truc cda cdc 18 tron xoay hay phin 16m tron xoay
thi dudng bao mit cit cdc 16, 16m vé& day di (H2), (H3).

. Mit cdt dugc dit ding theo huéng miii tén, néu mit cit dugc xoay mot
géc <180° ta thém miii tén cong (H4).

. N&u vat c6 cdc mit cit gidng nhau ta chi v& m6t mit cdt tugng trung



s
T

@ ‘

50

T
T,

Cho phép diing mit cong d€ cit, khi d6 mit cit vé& theo dang hinh da

trdi va c6 ghi chd (HS).

7

d. Ung dung: Mit cit dudc ding d€ thay hinh chi€u khi vat th€ c6 két
cdu bén trong phifc tap, ma hinh chi€u bi€u dién khéng rd, nhiéu dudng

khuAt tring, cdt nhau.

Do d6 dé€ thé hién hinh dang bén trong hay mdt ti€t dién cda vat nguoi

ta ding hinh cdt, mit cat.

3- Hinh trich:

Hinh trich 12 hinh bi€u dién (thudng dugc phéng to) trich ra tit mot hinh

da cé trén ban vé.



Trén hinh trich ¢6 ghi ky hiéu bing chit s6 La ma va

trén hinh bi trich c6 vé&

keém chit ky hiéu tuong Ung.

BAITAP

ty 1¢ phéng

dudng tron khoanh biing nét lién manh c6

to, con

1. V& ba hinh chi€u tit hinh chi€u truc do
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2-V& céc hinh bi€u died cia chi tiét theo t{ 1& 1:1

4-V& hinh cit dufig, hinh chi€u bing , hinh cit k&t hgp hinh chi€u canh
,hinh chiéu truc do (H1)

- V& hinh cit dufig,hinh chi€u bing, hinh cit canh,hinh chi&u truc do (H2)
-V& hinh cit ditng,hinh chi€u bing,hinh cit canh(H3)

- V& hinh cit ditng bac,hinh chi€u bing,hinh cit canh(HS5)

- V&hinh cit d¢ng,chi€u canh,chiéu riéng phan (H6)

- V& hinh cit canh xoay,hinh chi€u ddng (H7) (H8)
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CHUONG V: HINH CHIEU TRUC PO

Muc tiéu:

+ Trinh bay dugc khai niém v& hinh chiéu truc do va phwong phép v& hinh
chiéu truc do cia vat thé.

+ Dung dugc hinh chiéu truc do vudng géc va hinh chiéu truc do déu xién
can cta vat thé.

+ C6 y thirc trach nhiém, chi ddng hoc tép.dung
Noi dung

I/ Céc loai hinh chi€u truc do:

1-Kh4i niém vé hinh chiéu truc do:

Hinh chiéu truc do dugc dung d€ bd sung véi hinh chi€u vudng géc &
nhitng bai vé phifc tap.
Hinh chiéu truc do th€ hién dudc cd ba mit nén d& hinh dung hon hinh
chiéu vudng géc.
Hinh chi€u truc do dugc xdy dung trén cd s phép chi€u song song nén
ddm bdo tinh ch4t:
. Hai dudng thing song song c6 hinh chi€u song song.
. Ty s6 cdc doan thing trén dudng thing dudc bdo dam.
«+» Phén loai:
a)Theo huéng chidu:
. Hinh chi€u truc do vudéng géc: hudng chi€u vudng géc mit phing hinh
chiéu. |
. Hinh chiéu tryc do xién ddng: huéng chi€u xién vdi mit phing hinh chiu.
b)Theo hé s6 bién dang:
H& s6 bién dang 1a ty s6 giita kich thu6c trén hinh chi€u va kich thudc that
do trén cac truc toa do.
Hé s6 bién dang theo ba truc toa dd ox, oy, oz1a p, g, .
Ta cé:
. Hinh chi€u truc do vudng géc déu: p=q=r.
. Hinh chi€u truc do xién duiig cAn: hai trong ba hé sd‘bang nhau.
. Hinh chiéu truc do 1&ch: p#q#r.
Hai loai hinh chi&u truc do thudng dung 1a vudng géc déu va xién ding
can.
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2. Hinh chiéu truc do xién cin:

a)Pic diém:

. Huéng chi€u xién véi mit phang hinh chiéu.

. C6 hai ty s bién dang kich thudc theo cdc truc bing nhau:
p(ox)=r(o0z)=1

q(0y)=0,5

. G6c clia hé truc

. {35+
y S 2
Y
b)Vé hinh chi€u truc do xién ditng can:
Vi p=q=1 va x’0°z’=90° nén hinh phing song song vdi mit xoz s&
kh6ng bién dang trén mit x’0’z’ cda hinh chi€u truc do xién ding can.

Vi du 1: V& hinh chi€u truc do ctia vat c6 hinh chi€u durig va hinh chi€u bing
|

L 010p

TFIE 7

Bu6c 1: L4y hinh chi€u d@ng 1dm mit chudn trong mit phing khong
bi€n dang x’0’z .
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Budc 2: Tu cdc diém trén mit chudn v& cdc di€ém & mit sau bing cich
tinh tién mdt doan A’B’=ABx0,5.

Vi duy 2: V& cdc dudng tron trén céc
mit cda hinh chi€u truc do xién ding cin

Budc 1: V& hinh chi€u truc do cda
cdc mit 1a hinh vuéng ma vong tron ndi L
tiép. N /
Budc 2: V& vong tron khong bi bién
dang dmitx’0’z’.

Budc 3: V& cdc elip § mit ngang
(x’0’y’) va madt xién (y’0’z’), elip nay
nghién g ~7° v qua cic diém gitta cda
cac canh.

3. Hinh chi&u truc do vudéng géc déu:
a)Pic diém:

o
N

- Hudng chi€u vuofig géc mit phing
hinh chi€u (muén hinh chi€u thdy cd ba mit
cia vat, vt phdi dit nghiéng v4i mait
phing hinh chi&u). - p=g=r=0,82

P& d& vé tiéu chuin cho phép ldy
bing 1.
-Cac gbéc toa do hop nhau 120 . ™ Y

b)Vé hinh chi&u truc do vuéng géc déu.

Vi du 1: V& hinh chi€u truc do tit hinh chi€u vudng géc.
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Budc 1: Dyn g truc hinh chi€u. Dyng mit chuin hinh thang véi cdc kich thudc
twong tng & hinh chied vudng géc: 1, 2, 3, 4.

Budc 2: Phét trién tif cdc di€m trén hinh thang chuén kich thudc 5 @€ c6
mdt song song

BuGe3 : T6 dam cdc dudng bao cia vat

*Chu y:

. Chi nhufig kich thudc song song truc toa d6 mdi c6 hé s6 bi€n dang

bing 1.

. Kich thuéc doan thing xién § hinh chi€u truc do khic & hinh
chi€u vudng géc.

Vidu?2
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30

Buéc 1, 2, : nhu vidu 1.

Bu6c 3: Dung rinh nhd mit chuin nim trén mit yoz vdi cdc kich
thudc tuong Ung & hinh chi€u vuofig géc (15)

BuGc 4: Phdt trién tlf cdc di€m trén rinh chuin theo huofig truc ox véi
kich thu6c trén hinh chi€u ding d€ v& mit trudc cla ranh.
Vidu 3:

Bu6cl:Dyng mit chudn xoy. Chon di€ém chudn I d€ x4c dinh cdc di€m
M,N,C,D.E ,F,A,B.

Budc 2: Phét trién theo truc z tao nén vat -
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Z
X o] Z
c M D
/0 \
N/
ENIE Z
Ty

) 1 )

Trong hinh chi€u vudng géc Trong hinh chiéu tryc do
Ap dung

Budc 1: Dyng mot mit chudn. Trén mit chudn x’0’y’ nay vé hinh chi€u truc
do clia hinh vubéng ngoai ti€p vdi dudng tron.

Budc 2: V& hinh chiéu truc do clia dudng tron 13 hinh trdi xoan.

Bu6c 3: V& mit con lai biang cdch tinh tién cdc di€m trén mit chuén
m6t doan 0,0, biing chiéu dai duong sinh cda truc tron.
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II/ C4ch xay dung hinh chi€u truc do:

Tuy theo dic diém cda vat th€ ta chon cdch vé& cho thich hgp.
Thudng ta vé& mdt mit chuén trudc, sau d6 dua vao tinh chét clia phép
chiéu song song nhu tinh ch4t hai dudng thing song song c¢6 hinh chi€u
song song va hé s6 biefl dang d€ vé& cdc mit khéc. |

Céc budc d€ vé hinh chi€u truc do:

-Chon loai truc do. Dung éke v& céc truc.

-V& trudc modt mit co sd, dit no’tring véi mat phang toa dd.

-Tw cdc dinh cda mit da vé, vé cdc duong song song vdi truc do thu'ba.

-Cén cif vao hé s6 bién dang, dit cdc doan thing 1én cdc dudng song
song nay.

-N&i cdc di€m d4 x4c dinh bing nét lién manh. |

-T6 dam lai hinh.

*Chi ¥
-P&i véi vat thé c6 dang hinh hép, cé th€ vé& hinh hép ngoai ti€p lam
chudn.

\f

-Hinh chi€u truc do vudng géc déu cé céc elip vé bing compa theo
cdch v& hinh trdi xoan. Hinh chi€u truc do vudng géc déu the'hién 15 cd
ba mit vi ty’s6 bi€n dang bing 1
-Hinh chiéu truc do xién durig cAn c¢é mit x’0’z’ khdng thay d6i so véi
- A 2 7z - 7 z . ~ Y 7 e ‘A o N
mit xoz clia vit thé. C4c mit khic c6 elip vé& bing cdch ndi nhiéu di€m.
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BAI TAP
1-V& ba hinh chi€u va hinh chiéu truc do
R20 R10
|
| 8
1 |
| ! !
| :
80 g
\
| S
I_ 13 ‘ }\ d
TT
[QNE o]
— 12 1 |
‘ &d

2-V& ba hinh chiéu va hinh chied truc do

> & @
& & @ G



61
CHUONG VI: VE QUY UGC MOI GHEP CO KHI

I/ Mbi ohép ren.

1. Ren:
Ren diing d€ ghép céc chi tiét nhu bu 16ng, dai 6¢ hay dugc ding d€
truyén chuyén ddng nhu céc truc vit me.

Ren thuoig dugc ch€ tao bing phuong phdp: tién ren, ta 16, lin ren, cdn

Ren hinh thanh trén dudng xodn Sc. N&u ren trén mit try hodc mit
cdn goi 13 ren ngoai. N&u ren trén 18 try hodc 16 c6n goj 13 ren trong.

% Cdc véu td ciia ren:

a)Profil ren:

La dudng bao mit cit ma mit phiang cit chifa truc ren. Profil ren c6
cdc dang tam giac, thang, vudng, tron.

b)Pudng kinh ren:

-budng kinh ngoai d: duodg kinh 16n nhat cud mit ren. Con goi 1a
dudng kinh danh nghia.

-budng kinh trong d;: duong kinh nhd nhAt cia mit ren.

-Dudng kinh trung binh d,: dudng kinh mit tru twdng tugng chia déu
bé rong ren va bé rdng ranh.

¢)S6 ddu méi n: s6 dudng xoin dc gidng nhau, cdch déu nhau cé trén
chi ti€t ren.

dBitée ren S: khodne cdch hai dinh ren lién ti€p do theo chiéu truc.

ER

Ry P

S

[ —
i

e)Budc xodn t: khodng cdch hai dinh ren lién tiép trén ciing mdt dudng xoin

¢, do theo chi€u truc. V4y t=nS.

f)Hudéng xoin: ren cé hai loai.
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-Huéng phdi: néu duong bao chuyén dong cling chiéu kim ddng hd theo
huéng xa ngudi quan sat.
-Hudng trdi: Néu dudng bao chuyén d6ng ngudc chiéu kim dofig hd theo
huéng xa ngudi quan sit.

Ren hudng phai Ren huong trai
% V& qui udc, ghi ky hiéu:
a)Veé qui udc:
-Pinh ren vé& bing nét cd ban, ddy ren vé& bing nét li€én manh (cich
dinh gin bing budc ren). Puodg gidi han ren v& bing nét cd ban.

-Trén hinh chi€u vudng géc ddy ren cia truc ren v& nét lién manh
hé 1/4 vong. N€u khodng c6 ¥ nghia dic biét vong tron mép vat mit mit
ren cho phép khong vé.

-Trén hinh cit vit liéu vé& .qua ddy ren.

-D6i v6i ren khuit, cdc y&u t& khud't vé bing nét dit.

-D61 v6i moi ghép ren uu tién vé ren tryc.

b)Ky hiéu ren:

+Theo TCVN204-1993 ky hiéu ren gbém cédc y&u

t& sau -Ky hiéu dang ren: M, Tr,G,R,S,Sq....
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e 55°
RF\ AN AAN

Ren he met (M) Ren hinh thang(T") Ren ong tru (G)

Mn g e

Ren ong con (R) Rentua (S Ren vuong (Sq9)

-buoiig kinh danh nghia (d).

-Budc ren ghi trong ngoic sau chit P (né€u ren nhiéu dau mdi).
-LH (n€u ren huéng trai).

Chd §: Ren tam gidc, myt ddu mdi, budc 16n khdng can ghi budc.
Vi du:

Tr20x4(P2)LH Ren thang, d=20mm, t=4mm, S=2mm ,2diu mdi (s6
ddu méi =t/s), huéng xo4n trdi.

. M20x1,5: Ren c6n hé mét, ren tam gidc, d=20mm, S=1,5mm,budc
nhd, mot ddu mdi, huofig xodn phai.

. M16: Ren tam gidc, d=16mm, mdt ddu m&i, budc 16n ,huchig phai.

.G1”: Ren 6ng try,d=1"(1"=25,4mm)

R1’’ : Ren 6ng c6n,d=1""

Chu ¥: mot s8 chi ti€t ren trdi dugc ddnh ddu bing cich cit rinh vong
quanh dau, rinh & mit mit ren hay rinh song song dau vit.
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Ml6—~LH

=

Mle-LH

M20x1S

© I ot b e%

Tra0x4(P2)~LH

% Céc ch ti€t ghép c6 Ren
a)Bu long:
Piu c6 dang luc gidc déu hay hinh vudng, than c6 ren. Kich thugc bu
16ng dugc qui dinh theo tiéu chuin.
Ky hiéu gdm: Tén — Ky hiel ren — Chiéu dail— S8 hiéu TCVN.
Viduy: Buléng M10x80 TCVN1892-76.
D61 chi€u véi TCVN95-63 ta ¢6 bu 16ng tinh sdu canh, d=10, 1=80,

S=17, H=7, D=19,6, 1i=20, c=1,5(mm).
30°

R
T m— . S ﬁ_@ -

D, N

{ Hk: <

Cin ctf vao dé ta vé bu 16ng. Céc cung & diu bu 16ng 12 cung hyperbol.
Cho phép thay th&€ v& bing cung tron.
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b)Pai dc:

Cé céc dang: 4 canh, 6 canh, xé rinh, tron.

C6 ba loai: tinh, nta tinh, tho.

Ky hiel gdm: Tén — Ky hiéu ren — S& hiéu TCVN.

Vi du: Pai 8¢ M20 TCVN1905-76

Céch v& dai 6c giofig nhu dau bu

16ng. ¢)Vit cay (goujong):

Khi chi ti€t ghep day qud khong diung dudc bu 16ng, ta dung vit cay.

Vit cdy hinh tru hai ddu c¢é ren. M6t ddu vin vao 13 ren, ddu kia vin
vdi dai bc.

Ki€u A Ki€u B

1;: chiéu dai vin ren ciy vao chi ti€t

Loai 1: I;=d, viin vao thép hay dong.

Loai 2: I;=1,25, vdn vao gang.

Loai 3: ;= 2d, vdn vio nh6m.

Ky hiéu vit cdy: Tén — Ki€u — Loai — Ky hiéu ren — Chiéu dail (khong
tinh phan 1;) — S6 hiéu TCVN.

& o

Vidu:
. Vit cdy Al - M20x120 TCVN3608-81.
. Vit cdy B1,25 — M20x2,5x120 TCVN3608-81

d)Vit: Vit dung cho kim loai ¢6 hai loai
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-Vit 14p ndi: dung d€ ghep hai chi ti€t.(h1,h2,h3)
-Vit dinh vi: ding d€ co‘dinh chi ti€t nay véi chi tiét kia.(h4)

Ky hiéu vit: Tén — Ky hiell ren — Chiedl dail— S6 hiéu TCVN.
Vi du: Vit M12x30 TCVN 5286.
d. Ghép bing Ren:

Mbi ghép buléng —dai b¢
d;~0,85d

d,~1,1d
Hy~0,7d
Ha%0,8d

D,~2,2d S,~0,15d ¢x0,15d
a=~(0,15+0,25)d

Mdi ghép vit
M&i ghép vit cAy
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0.25d
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Tiéu chudn qui dinh cdc rinh vit v& nghiéng 45° @€ d& nhin biét.

. Céc chi ti€t ren vé& don gidn theo bdng sau:

~:~—*—«~~|l~

¥

Tén goi Hinh ve Tén goi Hinh ve
1-Bu 16ng (vit) d3u sdu canh 11-Vit cé rdnh
— chu'thép

=

2-Bu 16ng (vit) dau vudng

=

12-Vit cdy

3-Bu 16ng didu co'nganh

13-Vit gb diu chém ciu

4-Bu 16ng vong

14-Vit gb dAu

=
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5-Bu I6ng co'tai

15-Vit g6 dau chim

=

6-Vit chdm ciu

16DPai 6c sdu canh

HE

=

17-Pai 6¢ x@& rinh

i

18-Pai 6¢
8-Vit ddu hinh tru E zi
JE“ ''''' B tai héng
‘ 4
9-Vit dau chim |
=0 4
= i‘s 19-Vong dém
10 xo0 _
Oo——< O

= &

10-Vit c6 16
sau canh

20-Chét ché

II. M&i ghép biing then, then hoa.
1.1- Mdi ghep Then:

+» Khai niém:

Then dung dé€ ghép cic chi ti€t 14p vdi truc. Then 14 chi tiét, chi
ti€t dugc tiéu chudn héa. Kich thudc cla then, rinh then trén truc va
15 khi tra bdng phuy thudc dudng kinh cla tryc.
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Ky hiéu then gdm: tén, ba chiéu kich thudc (b x h x 1) va s6 hiéu tiéu
chuén. C6 ba loai then:
a)Then biing:
Dung khi t3i trung binh va trong mdi ghép 1dp trugt gitta truc va 16.
Néu ldp trugt, then dudc ldp c6 dinh trén truc bing vit. Then bang khi
14p hai miit bén 12 hai mit ti€p xic.

Then biing c6 ki€u ddu tron ky hiéu A va ki€u diu vudng ky hiéu B.

Q(L%

Kiéu A Kiéu B
M&i ghép then
Ky hiéu clia then bing c6 b=18mm, h=11mm, 1=100mm.
-Kiéu diu tron: Then bing A 18x11x100 TCVN150-64.
-Kiéu diu vuoiig:
Then bing B
18x11x100
TCVN150-64.
Mdi_ ghép then
béng

D++£1
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b)Then vat:
Duing khi tdi trong 16n. Khi d6ng then mit trén va dudi 12 hai mit tiép
xdc. Then véat c6 d6 doc 1:100. Then vat c6 ba kiéu:

Then vat A Then vat B Then vat.cd mau
- 100 1100 <

B e T e v e B

| i

F

¥

1 |

of ( ) Q

KY hiéu:
-Kiéu diu tron: Then vit A 18x11x100 TCVN145-64.

-Kiéu d4u vuofig: Then vat B 18x11x100 TCVN145-64.
-Ki€u c6 mau: Then vat 18x11x100 TCVN145-64.
M&i ghep then

D
451"?

¢)Then ban nguyét:
Ding khi tdi trong nhé. C6 wu diém 1a dé 1dp vi ty diéu chinh vi tri.
Khi 14p hai mit bén 1a hai mit ti€p xidc.
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1.2- M6i ghép Then hoa:

a)Khai niém:

Mo&i ghép then hoa dung &€ truyén lyc 16n. Néu ding m&i ghép
nhiéu then s& khé gia cong va 1dp ghép, d€ khic phuc ngudi ta ding
m6i ghép then hoa. M&i ghép then hoa dugc diing nhiéu trong cdc mdy
dong luc, mdy c6ng cu. Then hoa cé ba dang:

Kich thuéc cia then hoa d3 dudc tiéu chudn héa. P6i véi then hoa
-Then hoa thing: profil dang chu nh4t.
-Then hoa than khai: profil dang than khai.
Then hoa tam gidc: profil dang tam gidc.

thang, kich thu§c then
hoa gém (Z, d, D) — v6i Z 1 s6 ring, d 1a dudng kinh trong, D 13 dudng
kinh ngoai. Ung véi (Z, d, D) ¢c6 mdt bé rong b cla ring.

Dé& tadm cilia truc va 18 then hoa tring nhau, d6i v4i then hoa thing ngudi
ta dinh tAm bing ba cdch sau:

. Pinh tdm theo dudng kinh ngoai D: D ctia truc va 16 bing nhau, khong
cé khe hé (h.a).
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. binh tdm theo dudng kinh trong d: d cla truc va 16 bing nhau, khéng ¢
khe hé (h.b).

. Pinh tAm theo bé rong b: b clia truc va 15 bing nhau, khdng cé khe hd
(hinh

>

c)

a)

b)Ky hiéu then hoa:
Ky hiéu bé mit dinh tAim — Kich thuéc danh nghia (ZxdxD).

Vidu: D 6x23x26.
Pinh tAim theo dudng kinh ngoai D, Z=6, d=23, D=26 (mm).

¢)Vé qui udc then hoa: theo CVN1803-76. -DPinh then hoa v& bang nét

cd ban.

-P4y then hoa vé& bing nét 1ién manh. Trén hinh cit doc truc ddy then
hoa v& bing nét cd bdn. Khong vé& dudng gach gach cho ring then hoa trén
hinh c4t doc.

Trén hinh cit ngan ddy v& bing nét lién manh.

-Pudng giéi han phin ring di va ring can s&€ v& bang nét lién manh.

-Pudng tron va dudng sinh madt chia then hoa thidn khai va then hoa
tam gidc vé& bing nét chdm gach ménh.

-Thudng vé& profil mot vai ring trén hinh chi€u hay trén hinh cit ngang

truc.

-D6i v8i mdi ghép, uu tién vé& cho truc then

hoa.

-Khong vé khe hG dinh tAm.

- 2
HERRD
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Truc then hoa

N

% DéEx23x 26|

L5 then hoa MG&i ghép then hoa

II1. mdi ghép dinh tdn, han,
3.1. Ghép biingDinh t4n:

a-Phin loai:

M&i ghép dnh tdn 12 mdi ghép khdng thdo dugc, ding nhiéu trong moi
ghép chiu tdi va dap nhv cau hay trong mdi ghép nhe, chic kin nhv vé mdy
bay.

o CHIM
Hinhdang vavitricla crdm.cdu _ NUA CHIM
ddu.dinh haiphia | Phiztréen | .Phiadusi | Haiphia | Phiatrén | Phiadudi | Haiphia

e T
Ny

NI

// W2 w/ 7.
\\Il\\\\ll\\

o ®|® T e T
: ~ +

Cé ba loai dau dinh tdn: mi chdm cdu, mi n¥a chim vi mii chim.
b-V€ qui uéc dinh tan:
-PAu dinh tdn dugc vé theo bing sau:

7

//“\\

//“

Ve qui ugc

-Khi kh6ng cin thi€t thé hién ddy dd, cho phép v& don gidn diu dinh
tdn, bu 16ng, dinh nhu sau:
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Y T AN
T T 7

| |
o o

Vi dy: M&i ghép dinh tdn.

ol £

©

=3

3.2. Ghép biing Han:

a-Phin loai:

Han 12 ghép cédc chi ti€t bing phuong phdp lam néng chdy cuc bd.
Phan kim loai néng chdy sau khi ngudi tao thinh m&i ghép han.

Han c6 wu di€m it t6n kim loai, it t6n thdi gian, trong ludng nhe, cong
nghé don gian...

Cin cit vao vi tri chi ti€t khi ghép, ta c6 cdc loai m6i han:
-Han d6i dinh, ky hiéu D (hinh a).

-Han ch@t T, ky hiéu T (hinh b).

-Han géc, ky hiett G (hinh ¢).

-Han chép, ky hiéu C (hinh d).
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NN
2 Y22

%&T& N 2272

) b) 0 d)
b-Vé qui ugc — Ghi ky hiéu:
% V& qui wdc:

-Mo61 han thdy vé& nét co.ban.

-M®&1 han khu#'t v& nét dut.

-Trén mit cdt mbi han, dudng bao mit cit vé nét co bin, khong vé
dudng gach gach trén mit cit. Pudng bao phin diu chi ti€t trong mit
cit vé nét lién manh.

V_N__f- 4
TCVNuwn | | T

% Ky hiéu moi han:
-S6 hiéu tiéu chu&n cda phuong phap hin.
-Chit, s6 chi dic ¢iém mdi han.
-Kich thuéc mit cdt mdi han.
-D&u hi€u phuy ctia méi han.
. Ky hiéu m6i han thdy ghi trén gid ngang, khuat ghi dusi gid ngang.
. P4u duong giéng chi vio mdihan co’nta miii tén.
Vi du 1: TCVN1091-75 C2-A6-100/200 ]
-91-75: han hd quang dién bing tay.
+C: han chép, tra bing C2 13 han chip khéng vat ddu, han cd hai phia.

+A\6: chiéu cao m6i han 6mm (k=6mm).
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+/: han ddt quing, 100/200: chiéu dai méi quing hin 1=100mm,
khodng cdch mdi quing (budc mdi han) t=200mm.

+]: han theo dudng bao hd.

Vidu 2: TCVN1091-75 T7- A6-50 [100.
+T7: han chit T, han hai phia, chi vdt m6t dau.
+50 T'100: han so le dut quang, 1=50, t=100 (mm).

| A [
TCVNLE2 N 6-100/200 [ \““T7 N 6-50,/100
Y
N
N

BAI TAP

1-V& mdi ghép ren bu 16ng dai &c,vit ,vit cAy.Ghi ky hiéu ren.
2-So sanh v& qui udc ren,then hoa,badnh rang.

3-V& bénh ring tru c6 m=2,z=42, B (dai ring)=22, 16 ldp truc
d=30. 4-B& sung nét v&,hinh cit,chi€u canh.



CHUONG VII: BANH RANG - LO X0

L. V€ quy wéc banh ring, truc vit — banh vit

1.1. V& quy uéc Banh ring:

B4nh ring 13 chi ti€t truyén dong nhJ su dn khép 14n lugt cla cdc ring.

P& truyén dong gifta hai truc song song ta diing banh ring tru, hai
truc vudng goéc ta dung banh ring nén, hai truyc chéo nhau ding banh
vit-truc vit. P€ bién chuyén d6ng quay thianh chuyén ddng tinh tién ta
ding banh rdng-thanh rang.

+ Banh rang tru:

a)Thong s6 ctia banh ring tru:
-budng kinh vong dinh Dy.
-budng kinh vong chan D..
-Pudng kinh vong chia D.
Vong chia 1a vong khi hai
banh ring dn khép chuén, thi hai
vong chia ti€p xdc nhau.
-Chiéu cao dinh ring hg.
-Chi€u cao ddy ring h..
-Budc rang t.

La khodng cdch hai mit

ring cing phia cda hai ring lién ti€p do trén vOng chia.
Vay: t=TD/Z (Z 1a s6 ring cla binh
rdng) -M6 dun m.
Mbdun 1athong s6 dic trung bé rong cla céc ring.
m=t/Tr=TrD/TTZ=D/Z.

T4t cd cdc thong s6 trén dugc tinh theo
md dun m. t=mTT
h.=1,25m. D=mZ
Dg=D+2h,;=m(Z+2). he=1m
D=D-2h.=m(Z-2,5).



78

b)V€ qui udc banh ring tru:

-Trén hinh chi€u: Pinh ring vé& bing nét cd bdn. Pudng tron va dudng
sinh chia v& bang nét chAm gach mdnh. P4y ring khéng v&. Dung ba soc
bing nét 1ién manh d€ thé€ hién dang ring nghiéng hay ring chi' V.

-Trefi hinh cdt doc truc: P4y ring v& bing nét cd bdn. Khdng vé duon g gach

gach qua phén ring bi cit. A
A=A =

7

78

h

-D6i véi banh ring dn khép, qui uéc xem banh din che khuit banh bi

dan.
7 |

o — ———

< Banh ring nén:

a)Thong s6:

Ring trén mit nén nén kich thudc thay d6i theo chiéu dai ring. Tiéu
chudn qui dinh cdc thong s6 dugc tinh cho mit ddy 16n.

-Pudng kinh vong chia D: D=mZ.

-Chiéu cao ring: hg=m, h.=1,25m.

-Gé6c dinh cbn ciia mat ¢6n chia (@):

tg@1=D1/Dy=74/2Z,.

Dg=D-+2hscos¢ =m(Z+2cos).

D.=D-2h.cos® =m(Z-2,5cosQ).
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b)V€ qui udc:
Gi6ng nhu banh ring tru. Trén hinh chi€u vudng géc truc chi vé& vong
chia ddy 16n, vong dinh ddy nhd va 16n.

’ 1.2-Bédnh vit - truc vit:
Dung nhiéu trong mdy cit kim loai, trong hop gidm t6c. Chuyén dong
thudng truyén tif truc vit sang banh vit v6i ty s6 truyén 16n (i=8 dén 100).

+Tryc vit: ¢6 c&u tao nhu truc ren, nhung dugc vé qui udc nhu banh ring
try.
+Bénh vit: ring banh vit hinh thanh trén mit xuyé&n d€ ti€p xic t6t
véi truc vit. P81 véi cdc banh vit 16n, vanh 1am bing vat liéu chiu ma
sat, vanh dudc ép chit vao phan trong 1am bing vat liéu khéc.
Vé qui wSc banh vit giéng nhu binh ring tru. Nhung trén hinh chi€u
vudng géc truc chi v& vong dinh 16n nhi't va vong chia di qua tAim mit xuyén,

. D61 v6i moi ghép, truc vit xem nhu che khuAt banh vit trén hinh cit.
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1.3 -Banh rang — thanh riang:

Néu banh ring try c6 dudng kinh vd ciing 16n thi né thanh thanh ring.
V& qui udc banh ring—thanh ring gidng nhu banh ring try.

II. Vé qui uéc Lo X0

Lo xo 1a chi ti€t dy trif ndng lugng ding trong cdc cd ciu gidm xéc, ép

2.1-Phan loai:

a)L0 xo xodn &c¢: 10 xo hinh thanh trén duoig xodn 6¢c try hay nén. Cin
cu

vao khé nidng lam viéc ta c6 10 xo chiu nén, 10 xo chiu ked, 16 xo chiu xoan.
b)Lo xo xoin phing: 16 xo hinh thanh theo dudng xodn 6¢c phing.
¢)Ld xo nhip: gdm nhiéu tAm kim loai ghép lai.

d)Ld xo dia: gdm nhiu dia kim loai ghép ding trong co ciu gidm x6c
chiu tdi 16n.

2.2-Vé 1o xo

A g = A A e N . A ~ . ’ ~
Chi can thé€ hién mot s6 vong & hai ddu.Lo xo chiu nén dugc v& nhu sau
trén bdn vé ché tao
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CHUONG VIII : BAN VE CHI TIET - BAN VE LAP

I. BAN VE CHI TIET

Bén vé& chi ti€t dugc dung 1am tai liéu ché tao hay ki€m tra mot chi tiét.

Mot bin v& chi ti€t bao gdm cdc ndi dung sau:

1.Hinh biéu dién: thé hién hinh dang, k&t c4u.

2.Kich thudc: thé hién d6 16n.

3.Yéu ciu k¥ thuat: thé hién d6 chinh x4c trong gia cdng, chit lugng bé
mit (dung sai, 6 nhdm bé mit..).

4 Khung tén: cho biét tén chi ti€t, vat liéu ch€ tao, cdc yéu t& d€ quin
Iy ban vé.
1. Cach doc va lap ban vé chi tiét:
1.1/ Cdch Poc ban v& chi ti€t:

Poc bin vé& chi ti€t 1a yéu ciu can thi€t trudé khi ti€n hanh ché tao
hay kiém tra. Ngudi doc cdn nim vitng cdc y&u t& clia ban v&. Nén doc
theo trinh ty sau:

-Poc khung tén: Poc d€ nim dudc tén chi tiét, s6 ky hiéu cda chi
ti€t. Tir d6 hinh dung so b cong dung cia chi tiét trong by phan mdy.
Ngoaira cAn biét ty 16 ban v&, vit liéu ché tao chi tiét, s& lugng, khoi
lugng chi tiét.

-Poc hinh bi€u di&n: Poc dé hi€u hinh bi€u dién chinh 12 hinh nio,
th€ hién két cdu gi cdavat. Hinh bi€u dién con lai b6 sung dudc gi cho
hinh bi€u dién chinh. Sau d6 t6ng hop lai hinh dang vit tif ngoai dén
trong hay tit duéi 1&n trén, tit trdi sang phdi. Chd y cdc k&t cdu hay, hop
ly.

-Poc kich thudc vat va cic yéu ciu k¥ thuat: Poc kich thudc d&
biét kich thudc cin thi€t cda phdi, khd ning chi€m ché cda chi tiét.
Nim dugc dd 16n clia cdc y&u t6 va vi tri cia ching dugc x4c dinh bing
kich thu6c ndo. Cdc bé mit nio cé yéu cdu vé @6 nhdm, do’chinh x4c
gia cong...

DPoc ban vé& 13 k¥ ning cin thi€t cla ngudi thd. Can phai rén luyén
va tich liy d€ ph4t trién kha ning nay

Du6i diy ta s&€ doc mot vai ban vé& chi

tiét.
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a-Doc ban vé ONG LOT U PONG:
-Chi ti€t 12 6ng 16t u dofig m4y tién, dung d€ d6 mdi chdng tAm.
6ng lot 1am bing thép cacbon chit ligng t6t C45 c6 0,45% cacbon. Bin
v& c6 ty 18 1:1 nén chi ti€t c6 d6 lon bing hinh v&.

-Chi ti€t dugc biu diefi bing mot hinh bi€u di&n chinh va hai hinh
biéu diefi phu. Hinh bi€u diefi chinh 13 mdt hinh cdt ding cdt doc 6ng
16t. Hinh bi€u di&n phu, 13 hai mit cit r3i dudc @it ddng vi tri bi cdt 12
16 chét va 16 ren. Téng hop cdc hinh bi€u din ta biét dugc chi ti€t c6
bén ngoai dang tru trdn xoay, c6 rinh chit nhit (rinh diu) rong 2mm,
sdu 1mm, phia trén phia dudi c6 ranh then. Bén trong c6 18 con, 15 tru
bac. O 18 tru gitta c6 mot 15 chot xuyén sudt. L3 tru & ddu phia phéi 6
hai 156 ren sudt phia trudc va sau va mot 16 tru sudt phia trén. Céc 16 §
hai ddu c6 vat mép.

-Chi ti&t c6 kich thuSc 16n nhat 13 260 va ®55. Kich thudc mit tru
ngoai ®355 1a kich thudc 14p ghép 5556, lip trung gian vdi 16, CCX6
c6 yéu cidu d6 khdng tron 16n nhat 1a 0,04mm 16 cén dugc dinh dang
bing s6 hiéu c6n N4 va ®31,25. BEé mit 16 tinh t mép ngoadi vio
80mm dugc nhiét luyén dat d6 cing HRC tir 38 dén 43, kich thudc rinh
then dugc x4c dinh biing bé rofig rinh va kich thuéc mit ngoai d€n ddy
rinh. Bé rong rinh cé kich thudc 1ip ghép 10HS lip theo hé thofig 13,
CCXS8. Lo"chét xdc dinh bdi kich thudc dinh hinh 13 kich thudc P8 va
dinh vi 13 12. B&é mit 16 13 bé mit 14p ghép c6 cho sai s& cho phép trong
g1a cong. L3 tru @35 & phia phaila cé kich thudc 14p ghép.

Bé mit 15 1a bé mit chudn, yel cAu mit tru ngoai ®55 cé d6 ddo
huéng kinh so v6i mit chudn ®35 1a 0,1 hay d6 khong ddng truc gifta
hai mit tru nay cho phép khéng qud 0,05mm. Trén bdn vé ciing thé
hién ye@ cdu d§ nham bé mit cla cic y&u t&, nhu mit ngoai P55 c6 d6
nhdm Ra 13 1,25 tudng Ung c4p 7. Ta c6 thé tién tinh hay mai tinh dé
dat 40 nham nay.
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b-Poc ban vé Nip P& Truc:

-Nip d3 truc l1am bing gang xdm 24-40, d& diic, ¢6 cd tinh t5t. Bdn vé
ty 1& 1:2, nén vat that 16n gap d6i hinh vé.

Chi ti€t dugc thé hién bing mdt hinh chi€uddng nhin tif trudc, mot hinh
chi€u bing, mdt hinh chi€u canh c6 hinh cit riéng phan va mdt mit cit rdi.

Téng hgp ta c6 nip c6 dang nita hinh tru. Chiéu dai mit tru 13 48,
chiéu day ndp 1a 10. Long ndp tru co’ban kinh R54. Phia trdi ndp c6 mot
tai dep, day 20'0’020707 1a kich thugc 13p ghép (ghép 16ng véi mot ngam).
Phia phdi ndp 1a budu chit U, c6 phay mot rinh tron dai hd (rinh hd nén
d& thao bu 16ng ghep nip vdi than). Phia trén ndp 12 modt 6ng tru rdng,
phia truoé 6ng 13 hai budu tron cé gia cong hai 16 ren. Kich thudc 16ng
ofig ddi hdi gia cdng chinh x4ic dung sai 12 0,045mm. P38 6ng 1a hai gin
cong diy 10mm. C4c bé mit ti€p xic c¢é yéu cidu d6 nhdm nhu bé miit
clia tai yéu cau Rz40, tifc c4p d6 nhdm 4. B& mit khdng cho d6 nhim
thi theo @ nhdm sau khi dic.
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1.2. Lap ban vé chi ti&t
a. Tao bdn vé chi tiét

Bdn vé& phic 1 tai liéu diu tién d€ 14p cdc ban vé& khic cda chi
ti€t. Bdn v& phdc dugc vé bing tay, khong cin dung cu v&. Kich thudc
khong can vé& chinh xdc nhung phdi bdo ddm ty 1& gifta cac kich thudc.
Ban vé& phdc thudng dugc vé& trén gidy c6 ké 6.

P& 1ap mot ban vé& phdc ta theo trinh ty sau:

-Budc 1: chon kh& gidy, bé tri hinh bi€u dién bing dudng truc, dudng
tdm, dudng bao md.

-Budc 2: v€ md.

Lin lugt v& titng phan cla chi tiét, v& bén ngoai trudc bén trong sau,
dudng bao 16n trudc, bao chi tiét sau..

-Buéc 3:t6 dam.

Trudc khi t6 ddm cAn phai ki€m tra sau khi t6 vé dudng gidng, dudng
kich thuéc.

-Budc 4: do kich thudc, ghi kich thuSc, 6 nhdm, vié€t khung tén.
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Khi v& bdn v& phéc cin tuin theo qui dinh cda tiéu chuin, phai thé
hién ddy dd k&t cdu hop véi qui udc bi€u didn va dbi chi€u tiéu chudn
d€ ghi kich thuéc ding.

b. Cac quy udc
< -Chon hinh bi€u dién hgp 1y:

Viéc chon hinh bi€u di&n hgp 1y giup ngudi doc d€ hinh dung chi i€t
va ban vé& khong rudm ra.

Hinh thé hién nhiéu nh4t hinh dang chi ti€t goi 13 hinh bi€u dién
chinh. Hinh nay dugc dit & vi tri hinh nhin tit trudc. N6 ¢6 thé 13 hinh
chi€u dudg hoic hinh cit ditng. Khi v& hinh bi€u dién chinh ta phdi dit
vat theo yéu ciu.

a)Pat vat § vi tri 1am viéc, vi tri d& nh4n biét nhit.

Vi du: U dong mdy tién, dudc dit ngang dau hudng sang trdi, khi vé
hinh bi€u di&n chinh.

b)Pit chi ti&t § vi tri dudc gia cOng.

Vi du: Cac truc nén dit ngang khi vé.

c)bat vat & vi tri ty nhién.

Vi du: Pai &¢, 6 lin... hinh biéu di&n chinh 1 hinh song song vdi truc.

d)Chon hinh bi€u di€n chinh sao cho cdc hinh khdc dugc don gidn.

e)P38i v6i cdc hinh bi€u dién phu, ta nén chon loai hinh vi s&8 lugng hinh

hop 1y.
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Nhan xét: Ta c¢6 thé thay hinh chi€u canh bing hinh chi€u riéng phin
d€ thé hién mit bich c6 hinh ovan
% -Qui udc vé don gidn:
-N&u hinh chi€u, hinh cit va mit cdt 1a hinh d6i xitng thi cho phép
chi v& mdt n¥a hodc qud mdt nta. Trudng hop diu duchg gidi han 1
dudng 461 xttng, trudng hop sau dudng gidi han 12 nét lugn séng.

]

7

-N&u ¢6 m6t s& phan tif gidng nhau phan b déu thi chi biéu dién mot vai

phan tt. C4c phan ti¥ con lai dugc vé don gidn hay theo qui udc, cho
phép ghi chi s6 lugng.

-N&u khoéng doi hdi vé& chinh xdc, cho phép vé& don gidn cdc dang giao
tuyén, thay dudng thang cho dudng cong, cung tron.
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-Pudng bi€u dién phin chuyén ti€p dugc vé bing nét lién manh hé
hai diu hay khéng vé& néu khong thé hién 15.

-Cho phép vé ting thém do doc, @6 cdn néu ching qui nhd. Trén céc
hinh chi&u chi v& hinh chi€u phan cé kich thudc nhd clia d6 d6c hay d6 con.
|

A
-

-Khi c4n phén biét mit phing va mit cong, phdn mit phing cho phép
dung hai gach chéo bing nét lién manh.
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-C4c phén t& dai c6 mit cdt khong d6i hay thay d6i dé din trén chiéu
dai cho phép vé cit lia, thu ngdn

S RE-OEe

402

A
|

-Pé€ gidm b6t s8 luong hinh bi€u diedl cho phép:
. Bi€u dién phin vat thé tru6c mit phing cdt bing nét chAm gach dam.
. Bi€u dién 16 moay 0, rinh then biing duoig bao cla ching.

-C4c k&t cdu nhu 1udi, khia nhdm cho phép chi v& mdt phan.

=k

% Cdch ghi kich thudc ciia chi tié&t:

Céc y&u t6 cua chi tiét dugc x4c dinh bdi kich thudc dinh hinh (nhu
kich thu6c dudng kinh, chiéu dai, rong....) va kich thudc dinh vi (nhu
khoang cdch tAm, khodng cdch cdc mit..). Ngoai ra cOn kich thuéc dinh
khdi d€ x4c dinh cic kich thudc 16n nh4t cda chi tiét theo ba phuong.
a-Nguyén tic ghi kich thudc:

Kich thudc ghi trén bdn v& khong nhitng phai diy di ma con phai hgp
ly. Khi ghi kich thuéc cin chd ¥ cdc nguyén tic sau:

-Kich thudc ghi phdi c6 chuin pht hdp chuafl trong gia cong.
Chuén 13 yé&u t& gbc d€ tit d6 xdc dinh cdc yé&u t6 khdc. Chudn thuchg
chon 13 mit ti€p xiic quan trong hay yé&u t6 ddi xiing.
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Viduy: Mot truc bac. Kich thudc theo hudng ditng 1a cdc dudng kinh
vi chon chuin 13 dudng truc. Kich thuéc theo huorig ngang, chon mot
d4u bén phai 1am chudn néu tién theo 16p, néu tién theo doan chuin
thay doi.
Tién theo lop

Tién theo doan
-Kich thudc quan trong phdi ghi tryc ti€p trén ban vé.
Vi dy: tryc bac sau ¢6 kich thudc * 1a quan trong trong 1ip ghep thi
phai ghi tryc ti€p di 1a tién theo 16p.
-Vé phan trinh bay, ta nén dit kich thuéc bén ngoai mdt phia, bén
trong mdt phia. Kich thudc ¢ lién quan nén dit gan nhau. Cic kich
thudc khong nén tip trung & mdt vai hinh bi€u dién.
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b-Qui dinh vé ghi kich thuégc:

-Mdt s6 phin t¥ gidng nhau chi ghi kich thuéc cho mot phin t¥ va
kém theo s6 ludng.

-Khi chi ti€t chi ¢6 hai phan t& d6i xitng thi chi can ghi cho mot phin ¥
khéng

can ghi s6 Iudne.

29

11

105

347

bing chit 1.
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-N&u c6 mdt loat kich thudc lién ti€p cho phép ghi theo dang toa dd
-Kich thudc d§ day dudc ky hiéu bing chit S va kich thudc chi€u dai dugc ghi
-Mo6t s6 16 cho phép ghi kich thuéc don gidn nhu sau trén hinh chiéu
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2. Quy udc ghi Dung sai kich thuédc:

Dung sai 12 sai s& cho phép clia mot kich thuéc. Nhd c6 dung sai
ma ngudi ta khong yéu ciu d6 chinh xdc tuyét d6i. Cac chi ti€t c6 kich
thudc thda sai s& cho phép thi c6 chitc ning nhu nhau, c¢é kha nafig thay
th& nhau. Tinh ch4t d6 goi 1a tinh 14p 13n. Tinh 14p 13n 13 yéu ciu quan
trong clia sin xudt hang loat, san xuit cdc phu ting thay thé.

a)Céac yéu to vé dung sai:

+Kich thu§c danh nghia: ky hiéu D cho 13, d cho truc.

La kich thudc goi tén, hinh thanh khi tinh toan.

+Kich thudc giéi han:

-Kich thudc gidi han trén (Dpay,dmax): 12 kich thue 16n nhdt cho phép
nhin.

-Kich thuéc gi6i han dudi (Dpin,dmin): 12 kich thudc nhdé nhit cho phép
nhan.
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+Sai l&éch gidi han: 12 sai 1éch cho phép ddi véi kich thudc.

-Sai 1éch gidi han trén (ES,es):

ES= Dpox-D (D81 v6i18) , es= dpax-d

(truc) -Sai 1éch gidi han duéi (Elei):

El= D,;,-D (10) , €i= dpin-d (truc)

-Sai 1éch c¢o bdn(SLCB): La sai 1&ch cia kich thu6c gidi han gin kich
thudc danh nghia nhat

+Dung sai: L3 hiéu s6 cda kich thudc gidi han 16n nhat va kich thudc
giéi han nhd nhat.

Dung sai dugc ky hiéu theo tiéu chudn ISO 1a IT (o), it (truc).

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

Vay IT=ES-E , It=es-ei

+Pudng khofig: 13 dudng thing bi€u di€n vi tri cda kich thu6c danh
nghia. N&u duoig khéng nim ngang, sai léch gidi han duong dit phia
trén dudng khong, sai 1éch gidi han d4m dit phia dudi dudng khofig
+Mién dung sai:

Pudgc gidi han bdi kich thuGe gidi han trén va kich thudc gidi han dudi.

Vi tri clia mién dung sai dugc xdc dinh tiy theo kich thudc danh nghia.
D6 16n clia mién dung sai phu, thudc gid tri sai s& cho phép.

+Vi tri dung sai:

SO DO PHAN BO-MIEN DUNG SAl

L 18w
z
i —
’ T es=SLCB
' E

duong khong' duong khong

7 -

' b S vy

_— zZ o § |

EI=SLCR 3% § S ¢

D€ thuin tién cho viéc do ludng, tiéu chuén qui dinh c6 28 vi tri

dung sai. Cdc vi tri ndy dugc ky hiéu theo bang chit cdi viét chi¥ in hoa

d6i v6i 16 va chit thudng d8i vdi truc. Ching duge phan b nhu sau so
véi dudng khéng.

+C4p chinh xdc:
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Tiéu chufn ciing qui dinh mbi kich thudc danh nghia chi c¢6 19 gid
tri sai s6 cho phép hay 19 mttc 6 chinh xdc. C4c kich thudc cé cung
mutc d6 chinh x4c ta bdo ching c6 cing c4p do’ chinh xdc. Cdp dd. chinh
xdc dugc ky hiéu 01, 0, 1, 2,....., 17. Cap 01 chinh x4c nhit nén dung sai
bé nhat.

CCX tir 01 d@&n 5 diung cho dung cu do ki€m.

CCX tr 6 dén 11 dung cho kich thudc 1dp ghép.

CCX tir 12 dén 17 dung cho kich thudc ty do.

+C4c ki€u ldp ghep:

Hai chi ti€t c6 cung kich thudc danh nghia 18p v6i nhau tao thianh
mot mdi ghép. Trong mbi ghép chi tiét bao goi 1a 13, chi tiét bi bao goi
13 truc. C6 ba ki€u 14p ghép:

-Ldp c6 d6 hd: kich thudc cda 16 hoan toan 16n hon truc. Mién
dung sai clia 16 trén mién dung sai cda truc. Mién dung sai ctia 15 ¢6 vi
tri tir A d€n H 1dp vdi truc ¢6 vi tri chit h(hay truc t a defi h 18p v6i 16 o

"vi tri chit H).

-Lip c¢6 dd dbi: kich thudc clatruc hoan todn 16n hon 16. Mién
dung sai clia truc trén mién dung sai cda 15. Mién dung sai 15 c6 vi trf tir
M dén Z. 14p véi truc ¢6 vi tri chit h(hay truc tv' m dén z 1dp v6i 18 ¢
vi tri chit H).

-Lip trung gian: kich thuéc cla 18 16n hon hay nhé hon kich thude
clia truc, 1dp ghép c6 do hd hay d6 dbi. Mién dung sai clia truc va cda
16 c6 phan tring nhau. Mién dung sai 10"c6 vi trf t'J defi L (truc tif j
dénl).

+Hé thong 14p ghép:

-Hé thong 18: La hé thofig 14p ghep ma ki€u lip c6 dd hd hay do

sai luén & vi tri chit H. Hé thdng ndy dudc sit dung nhied.

-Hé thong truc: La hé thofig 1dp ghép ma ki€u 1dp c6 d6 hd hay dd
dbi..... do thay d8i kich thudc cda 15.Kich thuc cda truc c6 vi trf dung sai
luén & chit h
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b)Ky hiéu dung sai:

-Ky hiéu bing s6:

Ky hiéu gém kich thu§c danh nghia va cédc sai 1éch gidi han. Sai
1éch gidi han ghi v& hai phia va ghi kh6 nhd hon khé kich thudc danh
nghia. N&u hai gi4 tri sai 1éch d6i xing nhau ta ghi ghep chung vdi khd
chit s& bing khS kich thudc danh nghia. N&u c6 mdt sai 1éch bing
khofig cho phép khdéng ghi.

Vi dy: 920757325 ©200,02 ;40

D41 v6i mébi ghep sai 1éch gi6i han cla 16 va truc ghi dudi dang mot

phén s8.

Sai 1&ch ctia 16 trén tf s8, sai 1éch cia truc dudi miu s6.

Vi dy: L8: 9207575 ; Truc: 920,903

M1 ghép ¢é ky hiéu: 0202

-Ky hiéu bing chir: |

Bao gdm ky hiéu vi tri dung sai va cdp chinh x4c.

Vi du: ®40H7; $40p6

H7

®P40 ----  hodc P40H7/p6 hoic DP40HT-p6

pb

D€ x4c dinh mién dung sai, ta tra bdng Wng vdi kich thudc danh
nghia va vi trf dung sai (H,p...) ta bi€t dugc mot gi4 tri sai 1éch (sai 1éch
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cd ban) va ing vdi kich thudc danh nghia va c4p chinh x4c ta biét gi4 tri
dung sai.

L3: 40H7

@40, vi tri H tra bang EI=0

®40, cip 7 tra bang IT=0,025 OES=0,025
Truc: ®40p6

®40, vitri p tra bang ei=0,026
®40,c4p 6  tra bdng it=0,016
=>es=ei+it=0,026+0,016=0,042

H7 +0,250

Viy 40 --- tra bang 1a ®40 ------
p6 +0,026

+0,016

3. Ghi sai l&ch vi tri, nhdm bé mit va yéu cAu k¥ thuit
3.1. Ghi sai léch vi tri
a)P€& ddm bao tinh Idp 14n, ngoai yéu cdu chinh x4c kich thudc con c6 do
chinh x4c vé€ hinh dang va vi trf bé mit cda chi tiét.
-Sai l&ch hinh dang 13 sai 1&éch bé mit thyc clia chi ti€t so v&i bé mit
hinh hoc 1y tudng (b€ mit dudc xdc dinh bdi kich thudé danh nghia cho
trén ban vé).

-Sai I1&ch vi tri 13 sai 1éch cla vi tri danh nghia so v&i chudn hay sai
1éch cida cdc vi tri danh nghia v4i nhau.

-C4c sai 1éch hinh dang va vi tri dugc ghi bing d4u hiéu hay ghi bing
13i vin trong yell ciu k§ thuat cla ban vé.

C4c d4u hiéu cda sai 1&ch hinh dang va vi tri:
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Tén goi D4u hiéu

1-B& khéng thdng S—
2:D§ khéng phing L7
‘3-B8 khdng trén O
4-B6 khéng try /Q/
5:4 khéng song song 4
6-D& khéng vudng gée
7-D6 khéng d8i xding
8-D8 khéng d6ng truc.
'9-D% khdng citnhau

10-B8 ddo-hudng kinh

NONXE

14:86 cio mat mit

b)Cac k¥ hiéu sai 1éch:

-Ky hiéu sai léch dudc ghi trong mot khung gém hai hay ba 0.

O;: ddu hiéu sai l&ch.

O,: gi4 tri sai 1éch tinh bing mm.

O;: chuén so sdnh néu cé.

-Khung dugc vé bing nét 1ién mdnh, chiéu rong cia khung 16n hon
con s& kich thudc trong bdn v&. Khung dudc dit ngang hay thing ding.
Khong dude cit khung bing bat ky dudng nio cla bdn vé.

-Khung dugc ndi véi y&u t8 lién quan bing dudng giéng thing
ngang dau cé miii tén chi viao yéu t6 lién quan. Pudng giéng nay cho
phép vé truing v6i dudng kich thudc clia bé mit lién quan.

-Chuén so sanh néu khdng chi tryc ti€p cho phép diing mot tam gidc to
den dé x4c dinh va dung chif hoa trong mdt khung @€ goi tén chuén.

-Tri s6 sai 1éch 12 cho toan bd chiéu dai. N&u cdn cho sai 1&ch cla
mét khodng thi d6 dai cia khodng ghi sau gid tri sai 1éch, cdch mdt gach
chéo.
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3.2-Ky¥ hiéu Nhdm bé miit:
a)Quan siat bé mit chi tiét. Sau khi gia cong bing céch phdéng to bdi
kinh
hién vi hay dung cu quang hoc ta sé& thdy 16 nhitng nhap nhd' do vét gia cong.
Nh4dm bé mit 12 tdp hop cdc nhap nhd c6 budc nhd trén bé mit chi tiét.
D6 nham bé mit dugc danh gid qua hai dai lugng.

. Ra: sai 1&ch trung binh s8 hoc.

La sai 1éch trung binh cda cdc dinh va ddy nh4p nhd so v8i dudng
trung binh xét trén mo6t chiéu dai chudn. Pudng trung binh 13 dudng sao
cho t6ng dién tich phan 16i bing t6ng dién tich phin 16m. '

. Rz: chiéu cao nh4p nhd trung binh.

La tri s6 trung binh tf nim dinh cao nhit d&€n nim ddy thap nhAat do
trén chiéu dai chuén.

Cin ctf vao Ra va Rz tiéu chuén qui dinh c6 14 c4p d6 nhin.

A

D6 nhidn bé mit

Chiéu dai chudn 1 (mm)

D W N
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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

Uu tién st dung céc tri s8 trong cdc 6 ddm.

ol . /{7 Pl k ol ~ rd A
bic di€m cia cdc bé mit va Ung dung cia ching:

D6 nhin bé Pic di€ém bé Ung dung
mat mat
Cap 1 Nhin thdy dudc| Cic bé mit khong ti€p
2 vét dao gia cong| xtdc hay khémg quan trong
3 10. nhu chdn mdy, nip....
4 Nhin thdy dugc | Cdc bé mit ti€p xidc tinh
5 v€t dao nhung | hay ti€p xic dong nhu mit
6 rit bé. tryc vit, midt midt bdnh
rang.....
Khoéng thdy| Cdc bé mit ti€p xic van
dugc vét dao. tdc cao nhu mit ring, mit
piston.....
10 Mit rat nhin Bé mit van, con lin....
11 Bé mit dung cu do chinh
12 xdc, miu do.
13
14

D6 nhdn bé mit Ung v6i cdc phuong phédp gia cong.
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Phudng phdp gia cdng C4p dd nhin
Tién: -Ti€n pha 1+2
-Tién th6 3+4
-Tién ban tinh 4+6
-Tién tinh 6+9
Bao: -Bao tho 3+4
-Bao tinh 4+6
-Bio méng 7+8
Phay: -Phay tho 3+4
-Phay bén tinh 4+6
-Phay tinh 6+9
-Khoan khoét 3=+5
Mai: -Mai thé 4+6
-Mai ban tinh 68
-Mai tinh 8+13
-Mai siéu tinh 10+ 14
Doa: -Doa tho 6+8
-Doa tinh 8+11
Chudt: -Chudt tho 6+9
-Chudt tinh 8+10
Nghién: -Nghién tho 6+9
-Nghién bén tinh 8+10
-Nghién tinh 10+ 14
bé4nh béng:
-Bing vai 12+14
-Bing bot 11+13

b)Cé4ch ghi nham bé miit: TCVN5707-1993

Nham bé mit chi dugc dilng mdt trong c4c ky hiéu.

hinh a

hinh b

hinh c
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-Chiéu cao h bing chiéu cao chit so”kich thuéc ding trén ban vé&, dau
dugc vé bing nét 1ién manh.

-N&u ngudi thi€t k& khofig qui dinh phudng phdp gia cong thi diung
d4u & hinh a.

-N&u bé mit sdn phim dugc gia cong bing cdch cit bd mot I6p vat lidu
thi diing d#u & hinh b.

-N&u bé mit sdn phdm dugc gia cong bing cach khong cit béd vt lidu
nhu dic, ép, cdn, dap, kéo thi dung ddu & hinh c.

-Céc y€u t6 lién quan d6 nhdm néu co’ dugc ghi nhu sau:

-D&i v6i Ra ta chi ghi gi tri (tinh bing Om) khong ghi ky hiéu Ra.

Rz 20

p N ‘F‘FL‘Z

-Ky hiéu d6 nhdm bé mit dugc ghi trén dudng bao, dudng gidng. N&u
thi€u chd cho phép ghi trén dudng kich thudc hoic ghi trén gid ngang.

N&u t4t cd cdc bé mit chi ti€t c¢6 cing d6 nhdm, ky hiéu d6 nhdm
chung dugc ghi d géc phdi phia trén.

-N&u phan 16n c4dc bé mit cia chi ti€t c6 ciing d6 nhdm, ky hiéu d6
nhdm chung dugc ghi phia trén bén phdi ban v& cing voi ddu V trong
ngoic don, bé mit khdng yéu cau gia cong chi ky hiéu V.

-N&u cdc phin clia mot bé mit c6 yéu ciu dd nhdm khéc nhau ta
dung nét lién mdnh phin cdch ching, dudng phan cdch khong dugc vugt
qua dudng gach gach.

-Cé4c bdnh ring, then hoa... @ nhdm bé mit cia mit ring ghi trén
dudng chia. Cdc mit ren d6 nhdm ghi trén ducng giéng cia dudng kich
thudc hay trén dudng kich thudc.
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IL BAN VE LAP.

Ban v& 1dp 12 bdn v& chd y&u nhim thé hiefi quan hé 1ip rip, nguyén
ly 1am viéc, hinh dang, k€t cdu cia nhém mdy hay mot may.

C6 hai loai bin vé& 1dp 12 ban vé& 1dp thi€t k€ va bin v& 14p ché tao.
Nhin chung ban v& lip thi€t k&€ yéu ciu thé hién ddy di hinh dang, k&t
cAu nhiéu hon bdn v& 1dp ché tao.

Duéi day 1a bdn vé& 1dp ché tao va badn vé ldp thi€t k€ clia mot van.

No6i dung mot bdn vé 1dp gdm: hinh bi€u dién, kich thudc, yet cdu k§
thuit, bang ké va khung tén.

1. Nbi dung ctia ban vé& lip

a.Mot s6 két cdu thong dung:

-B€ mit ti€p xiic: cling mot chied chi co'mdt bé mit ti€p xic .

-Phong 10ng ren: diing hai dai 8¢, ding vong dém vénh, diing vong
dém c6 cdnh va dai 6c ¢6 ranh, dung dai 6c cé rinh va vit siét, dung
diy xuyén qua 16 & d4u dai 6¢c, ding chét.....

-Céc dang két néi:

. K&t néi tinh ti€n: hai chi ti€t c6 chuyén dofig tinh tién tudng d6i
v6i nhau ma khong quay tuong ddi, ta ding truc vudng , g5 nhu then
hoa, ranh mang cd , rinh chit V




N

.

. K&t n6i quay: Hai chi ti€t ¢6 chuyén dong quay tuong d6i véi nhau
ma khéng tinh ti€n tuong doi

1
E[J=

. Pinh tdm, dinh vi: Hai chi ti€t A, B dinh tAm bing mit tru va giit
chit bing bu lofig diu vudng xoay trong mdt ranh tron chit T.

-Thi€t bi béi tron: gdm binh dau (H), vi md (H). Cdc b phin nay da
tiéu chu&n héa. Khi v& trén ban vé 1ip ,qui wdc khdng cit doc cdc bo phin
nay
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Than may

Cac tam kim loai

Nap day
Mieng chen
Truc
\ ) Olan
Y

-Chi ti€t chén: chi ti€t chén 1am bing ni, sdi béng, sgi amiing,
ching dit trong cdc ranh hinh thang. Mat trong cda chiing ép chit vao
truc, nhd vay khofig cho chét ban, bui, hoi nudc... § ngodi vao va chat
16ng, khi trong méy thoit ra

b. Kich thudc:

Kich thuéc ghi trén bdn vé& lip khdong yéu ciu ghi toan bo kich
thuc cdc chi tiét ma chi cAn ghi nhitng kich thudc th€ hién tinh ning
clia bd phan, kich thudc cin cho viéc 1ap rap do ludng. Thudng trén ban

vé& 14p c6 cac loai kich thudc sau:

-Kich thudc qui c4ch: th€ hién tinh ning cud mdy. Vi du kich thuéc
16ng 6ng clia van, khodng cip clia & t6.

-Kich thudc 1dp rdp.
-Kich thudc dat mdy.
-Kich thudc dinh khoi.

-Kich thuéc gidi han: khodng hoat ddng clia bo"phin 1ip nhu kich
thudc gifi han clda van khi d6ng, mé.

* re .I() .7\, A ~ ‘-’I
c-Qui uéc bi€u dién trén ban vé lap:

-Trén ban vé& 14p cho phép khdng cin bi€u dién diy dd mep vit,
cung lugn, khe hd, rinh thodt dao... N&u khong cin thi€t. Trudng hdp
can thi€t cho phép vé ting cdc khe hd clia m&i ghép (vi du bé mit
khong ti€p xiic clia then...).
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-Céc chi tiét ndp d4y, vach ngin..... cho phép khéng vé& trén hinh chi€u
ndo d6 néu trén hinh ndy ching che khuit cdc y&u t6 cin thé hién bén
trong.

-Nhitng chi ti€t cing vat liéu dugc han ddn v4i nhau thi ky hiéu
hinh cit, mit cit clia ching trén bdn vé& lip gidng nhau nhung phdi vé
dudng gidi han cua ching (H1).

-Cho phép v& vi trf trung gian hay gi6i han cda chi ti€t chuyén dofig
bing nét chim gach mdnh (H2).

-Cho phép chi v& dudng bao ngoai clda cdc bd phin théng dung hay
mua nhu ¢° lin, d6ng co dién (H3).

C4c chi ti€t phia sau 16 xo xem nhu bi 16 xo che khu#t ti tim mat cit
day 10 xo (H4).

H1 H2 H3 ' H4

2/ Céch doc ban vé lip:
DPoc ban vé lip c6 nghia 13 nghién cttu k§ cdc ndi dung cla ban vé& lip
dé hiéu r¢” dugc :
» Hinh dang, cdch c4u tao, nguyén Iy 1am viéc va
cdng dung cda vat lip.

* Hinh dang ting chi tiét, quan hé 1dp rdp gifta
cdc chi ti€t » C4ch thdo 18p va yéu cdu ky thuit
cda vat ldp
Doc ban vé thudng theo cdc trinh tu sau :
a. Tim hi€u chung
Poc khung tén, phin thuy&t minh va yéu cdu k¥ thuit (n&u c6) dé c6
khdi niém so b v€ nguyén 1y 1am viéc va cong dung cia vat 13p.
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b. Phan tich hinh bi€u dién
Nghién cttu k§ c4c hinh biéu dién trén ban v& 1ip d€ :
= Hiéu 13 tén goi tirng hinh bi€u dién
= Biét vi tri MPC néu 1a hinh cit, mit cit
= Bié€t phuong chi€u & ddu néu 1a hinh chi€u phy, hinh chi€u riéng
phan.
» Nim dugc sy lién he gitta cdc hinh bi€u dief.
Trong budc nay phai bi€t dugc t6ng quét hinh dang, két cAu cda vat l4p.
c. Phan tich chi tiét
Phan tich 14n ludt chi ti€t. Thudng bat dau tir chi tiét chd y&u (nhu
than truc) dén céc chi tiét thuw' yéu (nhu : bulofig, chét, ...), co”thetir chi
tiét 10 dén chi ti€t nhd. Cin ct theo s6 vi tri trong bidng ké rbi d6i
chi€u véi con s8 vi tri trén hinh v& @€ x4c dinh vi tri clia chi ti€t, sau dé
dua vao dudng gach gach (ky hi€u vat liéu) giéng nhau trén mit cit &
xdc dinh pham vi cda tirng chi tiét.

Céc chi ti€t 1dp ghép véinhau, c6 chi tiét o trong, chi tiét & ngodi nén
ching che khua't 14n nhau. Ta c6 thé phin tich bing c4ch thdo dan tirng chi
tiét. C4n chi ¥, khi thdo chi ti€t 1 ra khdi chi ti€t 2 phai hi€u trén chi tiét 2
¢6 phan rofig twong tng dé€ chifa chi i€t 1.

Vi du : thdo chdt ra khéi d4u truc thi con 16 chdt o ddu truc. Khi thio vit
ra khdi chi tiét ndo @6 thi co’16 ren & chi tiét d6.

Bu6c phin tich ndy yéu ciu ngudi doc bidn vé& bi€t két cdu, hinh
dang, cong dung cla chi tiét, tit d6 mdi co’thé suy ra phuong phap lip
ndi va mdi quan hé 1dp ghép gitta cdc chi tiét.

d. Téng hop
Sau khi &4 phén tich cdc budc trén, can tong hop lai d€ hi€u toan bo
vat 14p, budc cudi cing nay yéu cau phai ty tr3 151 dudc cdc van dé.
= M3i hinh bi€u diefi th€ hied phan nio cla vat 1dp
» Céc chi ti€t ghep vdi nhau nhu thE ndo? Ding loai mdi ghep gi?

» Cdch thdo 1dp vat d6 ra sao?
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e. V& tach chi ti€t
Sau khi @ hi€u bdn v&, ngudi doc cin co’kha niing ve tdch chi tiét,
nghia 13 14p ban vé chi ti€t cho tuilg CTM cia vat 1ip de’cé the'gia cong,
che‘tao chi tiét do”
Ngoai nhitng diéu d3 biét v& cdch 14p mot ban vé chi ti€t d3 hoc, viéc
vé& tdch chi ti&t tit bdn v& 1dp can chu'y d&€n mot s6 diém sau :
= Phdi hinh dung diy dd hinh dang cla tirng chi tiét. TSt nhat 13 vé
phéc hinh chiéu tryc do cta né.
= Chon cdc hinh bi€u dién thich hop d€ co’thé dién t3 bén ngoai ldn
bén trong cla chi ti€t. Khong nén sao chép may méc cdc hinh bi€u dién cda
chi tiét d4 c6 sdn trong ban vé ldp.
= Phai th€ hién ddy dd cdc két cdu cla chi tiét ma trong ban vé& 1ip
khong thé hién 16 nhu : mép vit, ranh thodt dao, géc Iugn, ...
» Kich thudc duge do tryc ti€p trén bdn vé 1dp (théng qua ty 1& ban
v&). Kich thudc 1dp ghép, kich thudc clia cdc chi ti€t tiéu chuén phii d8i
chiéu véi bang tiéu chuin.

vi DU : POC BAN VE LAP £TO

a. Tim hi€u chung

Poc khung tén va bing ké, ta bi€t dugc tén goi clia vat 14p 1a “ETO”
ding trén mdy cong cu. Et6 gém c6 11 chi ti€t khdc nhau.
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b. Phan tich hinh bi€u dién

Bén v& &t6 gom 3 hinh chi€u cd bdn, mdt hinh chi€u riéng phin cda
chi ti€t s6 2, mdt mit cdt cda ddu truc 8 va mét hinh trich I.

Trén hinh cit ddng truc 8 va vit 3 quy dinh khdng bi cdt. Hinh cit
ding thé€ hién hinh dang bén trong vi két cAu cla ét6. Qua hinh biéu
diefi nay, ta co’thé so bd, bi€t dugc vi tri tuong d6i, quan hé 14p rép gitta
cdc chi tiét, tir d6 bi€t dugc nguyén 1y 1am viéc cla &t6.

Phan tich sy lién quan gitta cdc CT 8 v6i cdc chi tiét ta s& thdy r5 két
ciu cda ét6. Hai ddu cda truc 8 1dp vdi hai 16 cia than 1. Phan ren §
giffa cda truc 8 an khép véi 8c din 9. Khi truc 8 quay, 6c 9 s& chuyén
dofig tinh ti€n 1am cho m4 d6ng 4 chuyén ddng theo. Oc din 9 dugc 13p
c6 dinh v6i md d6ng 4 bing vit 3. Nhu thé, hai m4 cda ét6 s& kep chit
hodc nhd CT tiét gia cong ra tuy theo chuyén dong quay tron thuin
chiéu hay ngudc chiéu kim ddng hd clia truc 8.

Hinh chi€u canh 13 hinh chi€u k&t hop v6i hinh cit, vi tri MPC cit B — B
dugc ghi trén hinh chi€u di#ng, mit phing cit di qua truc cda vit 3.

Hinh chi€u biing thé€ hién hinh dang mit trén clia ét6, hinh dang ciia m4
dofig, ma tinh. Hinh cit riéng phan ¢’ hinh chi€u batig th€ hiefi mé&i ghép
dinh vit.

Hinh chi€u riéng phan theo huéng A 14 hinh chi€u canh clia tim kep
2. Bén canh hinh chi€u ddng cé mit cit ri thé hién hinh dang dau tryc
8 12 kh&1 hinh hop vudng cia truc 8, dau truc ny sé& ldp véi 18 tay quay
d€ vin truc 8 1am dich chuyén m4 tinh.

Hinh trich 1 v6i ty 16 2 : 1 th€ hién hinh dang va kich thudc ren hinh
vudng clia truc 8, ren ndy dn khdép véiren clia vit din 9.

c. Phén tich hinh dang tirng chi tiét
Thén 1 : Than 1 lién v6i m4 tinh 13 chi ti€t chi y&u cia Etd, dua theo ky
hiéu vat liéu gi6ng nhau trén mit cit, ta x4c dinh pham vi cda Thén 1
trén cac hinh bi€u dién. Hai d4u than 1 déu c6 18 14p vdi hai ddu truc 8,
phan giita than 13 khoang rdng.
Oc d&n 9 chuyén dong trong khoang réng d6. Hinh dang bén ngoai va kich
thudc cda Than 1 thé hién ro” S hinh chi€u bing va hinh chi€u canh.
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Ma dong 4 : dya vao
hinh cit ditng, hinh
chi€u tit trén va hinh

/]
chi€u tir trdi, ta thay 0/ |
hinh dang clia m4 déng /

N
Oc din 9 : Cin ct vio PEEEoTm227 @,
hinh cdt ding va hinh cit LY ;
canh B — B, ta thi'y hinh dang cta &c din

Trucren:
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Hoc sinh tir nghién cttu bdn vé& 14p d€ suy ra hinh dang cda céc chi ti€t con lai.
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d. Trinh ty 1ip ETO

Trudc hét, 1ip hai md kep vao md dofig 4 va ma tinh cla than 1 bing
4 vit 10, 161 dit m4 ddng 1én than. Ludn dai 6c din 9 qua khoang rdng
clia thin d€ 14p véi m4d d6ng 4 bing cdch dung 8c vit 3 1dp vdi dai Sc
din 9. 16ng vong dém 11 vao dau truc 8 rdi 1dp truc vao than (Idp tir
phdi sang). Vin truc 8 d€ phan ren dn khép véi ren dn khop véi ren clia
dai 8¢ din 9. PAu trdi cda truc luén qua 156 bén trdi clia than. Sau d6 1ip
vong dém 5, vong chin 7, chdt 6 & ddu truc bén trdi. (Thdo rdi ETO thi
lam ngudc lai)
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Bai tap:

DPoc bdn vé& 1dp sau:

-

#12H9 /29

Gditruc L[ Thép

‘Thanh kep. | Thépd

Tén goi 1| vaties | Ghichs

12213607 Chiét 1| Thép40

BOKEP

90.136.05" Vitcdy M10 Thép 11

slw e~

1

£2.156.06 Gide 1| Téps0
T
1

1| TeépaTz

2213604/ Baide




114
TAI LIEU THAM KHAO

. Tréan Hiru Qué - V& k¥ thust co khi, t4p 1 — NXB Gido duc, 2002
. Tran Hiru Qué - V& k¥ thuat co khi, tdp 1 — NXB Giéo duc, 2002

. Trén Hiru Qué - Bai tap v& k¥ thuat co khi — NXB Gido duc, 2004
. LX.VUSNEPONXKI — V& k¥ thuat — NXB Mir, 1986

. Duong Tho - Hinh hoc, hoa hinh — PH Béch khoa Pa Néng, 2004

. Pham Thi Hoa — Giao trinh vé k¥ thuét (dung trong cac truong THCN),
NXB Ha Nbi, 2005



