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BAI 1: cAc PREP cmtu v A HINH cmtu ca BAN 

Gi6i thi~u: 
Ban ve ky thwj,t la c6ng Cl!, chu yiu ad diln dqit y d6 cua nha thiit ki, la van ki¢n 

ky thu(it ca ban dung ad chi dqio san xudt, la phuang ti¢n thong tin ky thu(it ad trao 
d6i thong tin giua nhung nguai lam kJJ thu(it vai nhau. Ban ve GU(JC thlfC hi¢n b&ng 
eek phuang phap khoa h9c, chfnh xac theo nhung qui tdc th6ng nhdt cua tieu 
chudn nha nuac. IJ6i tu(lng nghien cuu cua man Ve ky thu(it la cac ban ve ky thu(it 
. Nhfmg ban ve ky thu(it dung trong nganh ca khi g9i chung la ban ve ca khi. DJ 
l(ip va d9c GU(JC cac ban ve ky thu(it thi doi hoi h9c vien phai c6 nhfmg kiln thu:c 
ca ban vive ky thu(it va nhfmg ky nang SU d11,ng cac d11,ng Cl!, ve. N 9i dung bai h9c 
nay nh6-m trang bf cha h9c vien nhfmg kiin thu:c vi v(it li¢u, d11,ng c11, ve va cac tieu 
chudn trinh bay ban ve. 
M\IC tieu th1}:'C hi~n: 
H 9c xong bai h9c nay, h9c vien c6 nang llfc: 

Su d11,ng dung chu:c nang cac loqii d11,ng c11, ve ky thu(it theo n9i dung bai da h9c. 
Trinh bay dung hinh thu:c ban ve ca khf nhu: khung ten, li trai, li phai, duang 

net, chit viit ... theo n9i dung bai da h9c. 

N{H dung chinh: 
1.1. V~t li~u va d1}ng C\l ve ky thu~t. 
1.1.1. V~t li~u ve. 
a. Gifiy ve: 
Trong ve ky thu~t thuong su d\,lng cac loi;ti gi~y ve sau day: 

- Gi~y ve tinh: la loi;ti gi~y hoi day c6 m(>t m~t nh£n va m(>t m~t rap. Khi ve 
bing but chi hay but mvc d6u dung m~t nh£n. 

- Gi~y bong ma: thuong dung dS can cac ban ve. 
- Gi~y ke 6 li: thuang dung dS ve cac ban ve phac. 

b. But chi: 
Thuong su d\,lng cac loi;ti but chi den c6 ki hi~u nhu sau: 

- Loi;ti cung ki hi~u la H: c6 cac ki hi~u tu lH, 2H, 3H ... d@n 9H. Loi;ti nay 
thuong dung dS ve nhung duong c6 yeu cftu d(> s~c net cao. 

- Loi;ti c6 d(> cung trung binh ki hi~u la HB: loi;ti nay thuong su d\,lng, do d(> 
cung vua phai va ti;tO duqc d(> d~m cftn thi@t cho net ve 

- Loi;ti m6m ki hi~u la B: c6 cac ki hi~u tu lB, 2B, 3B ... d€n 9B. Loi;ti nay 
thuong dung dS ve nhung duong net c6 yeu cftu d(> d~ cao. Khi su d\,lng cftn hru y 
dS tranh b\li chi lam bfi.n ban ve. 

c. Cac v~t li~u khac: 
G6m c6 tfiy dung dS tfiy chi hay t§.y mvc, c6 thS dung dao sic ( dao Ci;tO) dS Ci;tO 

v@t bfin tren ban ve, gi~y nham dung dS mai nh9n but chi, bang dinh, dinh ghim 
dung dS ghim ta gi~y ve, khan lau. 

1.1.2. D1}ng C\l ve va each SU' dl}ng. 



5 

a. Ban ve (Van ve): 
Lam bing g6 mSm, m~t van ph~ng va nhin. C~ trai dung d@ truqt thu&c T nen 

duqc bao th~t nhin. Tuy kh6 ban ve ma dung cac lo~i van ve c6 kich thu&c khac 
nhau. 
b. Cac lo~i thrr6'c: 

Trong ve ky thu~t thuong su d\lllg cac lo~i thu&c ve sau: 
Thuac d?p: Dai (300-500) mm, dung d@ ke nhung do~ thing (hinh 1.1 ). 

I I I j I I j j j j I j I I j I I I I I I j I I j I I I j I I I I I I I I I I I I : I I I I I I I I I 
Hinh 1.1: Thu&c d~p 

Thuac chu T: gfim than ngang dai va d§u T c6 dinh hay xoay duqc tren than 
ngang. Thu&c dung d@ ke cac duong thing song song nim ngang hay nghieng, 
xac dinh cac di@m thing hang, hay khoang each nhftt dinh nao d6 theo duong 
chufui c6 tru&c bing each truqt d§.u T d9c theo c~ trai van ve. (hinh 1.2). 

Hinh 1.2: Thu&c chfr T 
Thuac r(ip trim: Dung ve nhanh cac duong tr<'m, cung tr<'m khi khong quan tam 

liim v€ kich thu&c cua duong tr<'m, cung trcm d6 (hinh 1.3). 

Hinh 1.3: Thu&c r~p tron 
E ke: trong ve ky thu~t su d\mg m9t b9 g6m c6 hai chiSc, m9t chiSc c6 hinh tam 

giac vuong canva chiSc con l~i c6 hinh tam giac vuong va c6 hai g6c la 30° va g6c 
kia la 60°. E ke dung d@ do d9 va con dung phfii hqp v&i thu&c T hay thu&c d~t d@ 
ke cac duong thing dung hay xien. (hinh 1.4). 
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Hinh 1.4: Eke 
Thuac cong: dung dS ve cac duong cong khong phai la cung trcm. Khi ve phai 

xac djnh it nhftt 3 diSm thut)c duong cong, sau d6 ch9n 1 cung tren thu&c cong sao 
cho cung nay di qua 3 diSm d6. 

Hinh 1.5: Thu&c cong 
c. H{>p com pa: 

Ht)p com pa ve ky thu~t thuong dung c6 cac d1=1ng c1=1: Com pa ve duong trcm, 
com pa do, but ke mgc, cac dftu n6i com pa. 

Com pa ve tlucrng trim: 
Dung dS ve cac duong trcm c6 duong kinh Ian hon 12 mm. NSu ve cac duong 

trcm c6 duong kinh Ian hon nfra thi ta chip them dftu n6i. Khi ve cftn chu y cac 
diSm sau: 

- Dftu kim va dftu chi (hay dftu mgc) d~t vuong g6c v&i m~t ban ve. 
- Khi ve cac duong tron d6ng tam nen dung kim c6 ngfin & dftu hay dung cai 

dinh tam dS tranh kim khong fin sau xu6ng van ve ho~c lam cho 16 tam tren ban ve 
to ra lam cho net ve mfit chinh xac. Khi su d1=1ng ng6n tay tro va ng6n tay cai cftm 
num com pa, quay mt)t each dSu d~:i;i va lien 1\lc theo mt)t chiSu nhfit djnh. 

Com pa tlo: 
Com pa do dung dS do de) dai doc;1n th~ng tu thu&c ke li d~t len ban ve. Hai dftu 

kim cua com pa d~t dung vao hai dftu mut cua doc;1n th~ng ho~c hai vc;1ch & tren 
thu&c ke li, sau d6 d-a len ban ve brtng each fin nh~ hai dftu kim xu6ng m~t gifiy ve. 

But ke mvc: 
But ke mgc la but dung dS ke mgc cac ban ve hay cac ban can brtng mgc den. 

Khi dung but mgc cftn chu y mfiy diSm sau: 
- Khong trgc ti€p nhung dftu but vao mgc, ma phai dung but silt ho~c but long 

lfiy mgc, tra vao khe gifra hai mep cua but ke mgc. Cftn gift cho de) cao cua mgc c6 
trong but khoang tu ( 6 ? 8)mm dS dam bao cho net ve dSu. 

- Tru&c khi ve, cftn diSu chinh 6c & dftu but dS net ve c6 bS rt)ng theo y mu6n. 
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- Khi ve gifr cho hai mep cua d!u but d@u tiSp XUC v6i m~U gifiy dS net ve d@u 
d~n; can but hai nghieng v@ hu6ng di chuySn cua but. 

- Sau khi ve xong, lau chui d!u but s~ch se b&ng vai m@m va v~n n&i 6c ra dS 
hai mep but tach rai nhau. Ngay nay thuang dung but mµc kim c6 cac ca net khac 
nhau thay cho but ke mvc. 

1.1.3. Trinh t\f lip ban ve: 
Mu6n l~p m9t ban ve b&ng but chi hay mvc c!n ve theo m9t trinh tv nhfit djnh 

c6 slip d~t tru&c. 
Tru&c khi ve phai chuftn bi d!y du cac v~t li~u, dvng C\.l ve va nhfrng dvng C\.l 

c!n thiSt . Khi ve thuang chia thuang chia thanh hai bu&c Ion: bu&c ve ma va bu&c 
ve d~m. 

- Dung lo~i but chi cung H, 2H dS ve ma, net ve phal du ro va chinh xac, sau d6 
m&i to d~m. 

- Dung lo~i but chi m@m B, 2B to d~m cac net ca ban va but chi c6 ki hi~u B 
ho~c HB to cac net dm: va viSt chfr. Chi dung dS ve cac duang trc:m nen dung but 
chi dung dS ve cac duang thfulg. C!n gifr cho but chi luon luon nhc_:m b&ng each 
chu6t hay mal tren gifiy nham. Khong nen to di to l~i tung do~n cua net ve. Khi to 
d~m cac net ve nen to cac net kh6 ve tru&c, to cac net d~m tru&c, cac net manh sau, 
ke cac duang net tru&c, ghi con s6, ghi cac ki hi~u va viSt chfr sau: 

a. V ~ch cac duang tr\,lc va duang tam b&ng net chfim g~ch manh. 
b. To d~m cac net ca ban theo thu tv sau: 

- Duang cong lon dSn duang cong be. 
- Duang bfulg tu tren xu6ng du&i. 
- Duang thing tu trai sang phai. 
- Duang xien g6c tu tren xu6ng du&i va tu tral sang phai. 

C. To cac net dm: theo thu tv nhu tren. 
d. V ~ch duang gi6ng, duang ghi kich thu&c, duang g~ch g~ch cua m~t citt. .. 
e. Ve cac mui ten, ghi cac con s6 kich thu&c, viSt cac ki hi~u va ghi cac con s6 

kich thu&c, viSt cac kihi~u va ghi chu b&ng chfr. 
f. To khung ve va khung ten. 
g. KiSm tra va hi~u chinh. 

1.2. Cac tieu chuftn trlnh bay ban ve: 
1.2.1. Kh6 gifty: 

Kh6 gifiy duqc xac djnh b&ilg kich thu&c mep ngoai cua ban ve, dm;rc phan ra 
cac kh6 gifiy chinh va cac kh6 gi§y phv. 

Bang 1.1: Ki hi~u va kich thu&c cac kh6 gifiy chinh 
Kf hi~u kh6 giay 44 24 22 12 11 

Kfch th- (:Jc cac c~nh kho (mm) 1189 X 841 584 X 841 594x420 297 x420 297 X 210 

Kf hi~u theo TCVN 193-66 AO A1 A2 A3 A4 

- Tu kh6 gifty AO chia doi ta c6 hai ta gifty A 1. 
- Tu kh6 gifty Al chia doi ta c6 hai ta gifty A2. 
- Tu kh6 gifty A2 chia doi ta c6 hai ta gifiy A3. 



8 

- Tu kh6 gifty A3 chia doi ta c6 hai ta gifty A4. 
1.2.2. Khung ve va khung ten: 

M6i ban ve phai c6 khung ve va khung ten rieng. N (>i dung cua khung ve va 
khung ten cua ban ve dung trong san xuftt dugc qui djnh trong tieu chu~n TCVN 
3821- 83. 

Khungve: 
Ke b&ng net ca ban, each c~nh kh6 gifty 5mm. N€u ban ve dong thanh t~p thi 

c~nh trai khung ve each c~ trai kh6 gifty 25mm. 

l.C) 

25 5 

25 ~ - ~ 

Khungten 

Kho giay 

l.C) 

Hinh 1. 7: Trinh bay khung ve 
Khung ten: 
Phai b6 tri 6 g6c phai va phia du6'i ban ve. 
Tren kh6 gifty A4, khung ten dugc d~t theo c~nh ngin. 

ir 

J• 

l.C) ,. .. 

~ ~5 
~ ~ 

I Khung ten 

A? • N , 
Kho g1ay dung 

Tren cac kh6 gifty khac khung ten c6 th~ d~t theo c~ dai hay ngin cua kh6 
gifty (hinh 1.8) 

140 5 

20 30 15 

' (X) Ng-oi ve (6) (7) (1) 

(X) Ki~m tra (8) (9) 

(3) (2) (4) 

(5) 

I.{) 

25 

Hinh 1.8: N(>i dung va kich thu6'c khung ten. 
(1 ): Dftu d€ bai t~p hay ten g9i chi ti€t, (2): V~t li?u cua chi ti€t. 
(3): Ten truang, lop. (4): Ti l? ban ve. 
(5): Ki hi?u bal t~p ban ve (s6 ban ve). (6): H9 va ten nguai ve. 
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(7): Ngay l~p ban ve. (8): Chfr ky cua nguoi kiSm tra 
(9): Ngay kiSm tra ban ve. 

1.2.3. Ti I~: 
Trong cac ban ve ky thu~t my theo d{> 16n va muc d9 phuc tc,1p cua v~t th€ ma 

hinh ve cua v~t th€ dugc ph6ng to hay thu nho theo m9t ti 1~ nhftt dµih. 
a. Djnh nghia: 

Ti 1~ la ti s6 gifra kich thu&c v~t th€ tren hinh biSu diSn v&i v~t th€ ben ngoai. 
Rieng con s6 ghi kich thu&c la con s6 th~t. 
b. Cach ChQn ti I~ ve: 

- Til~thunho: 1:2; 1:2,5; 1:4; 1:5; 1:10; 1:20; 1:25; 1:40; 1:50; 1:100. 
- Ti 1~ nguyen: 1: 1 
- Ti 1~ ph6ng to: 2:1; 2,5:1; 4:1; 5:1; 10:1; 20:1; 25:1; 40:1; 50:1; 100:1. 
Trong ban ve chi ch9n m9t ti 1~ ve. Trong m9t s6 truong hgp c~n thiSt cho phep 

dung ti 1~ ma r9ng bilng each lfty m9t ti 1~ quy dµih tren nhan v&i 10 mil nguyen. 
Ki hi~u cua ti 1~ dung tren ban ve dugc ghi trong khung ten cua ban ve d6. 

1.2.4. Drr@g net: 
DS biSu di@n v~t th€ tren cac ban ve ky thu~t ta dung cac loc,1i net ve c6 hinh 

dc,1ng va kich thu6c khac nhau. Tieu chuin ban ve ky thu~t TCVN 8 - 2002 quy 
.dµih cac loc,1i net ve va ung d1,mg cua chung theo bang sau: 
a. Cac lo~i dtr@g net: 

Net cd ban (lien d~m) ----- b = (0,6 + 1,5)mm 

- Net lien manh: 

- Net I- 9n s6ng: 

- Net dCrt: 

- Net cham g~ch manh: 

- Net cat: 

~ 

- -

b'= 1/3 b 

b'= 1/3 b 

b'= 1/2 b 

b'= 1/3 b 

b'= 1 5 b l 

+ Net ca ban: dung dS ve duong bao thfty, duong bao m~t cit rm. 
+ Net li6n manh: dung dS ve. duong kich thu&c, duong gi6ng, duong bao mi_lt 

cit ch~p, duong gc,1ch gc,1ch. 
+ Net lugn song: dung dS ve duong cit lia, duong ngan each gifra hinh cit va 

hinh chiSu. 
+ Net dm: dung dS ve duong bao khuftt. 
+ Net chftm gc,1ch manh: dung dS ve duong tll,lC, duong tam. 
+ Net cit: dung dS ve vSt mi_lt ph~ng cit 

b. Qui t~c ve cac dtr@g net: 
Khi hai hay nhi6u net ve khac loc,1i trung nhau thi theo thu u.r -u tien sau: 

Net li6n d~m, net dut, net gc,1ch chftm manh, net gc,1ch hai chftm manh, net li6n 
manh. 

► Qui dµih: 
- Tuy kh6 ban ve ma ch9n b6 r9ng net CO" ban, sau d6 can cu vao net nay dS xac 

dµih cac net khac trong ban ve. 



- Tam vong tron duqc xac dinh b&ng 2 do~n cua net li@n manh. V 6i vong tron c6 
duong kinh nho thi duong tam ve b&ng net li@n manh. 

- Net dut n&m tren duong keo dai cua net co ban thi ch6 n6i ti@p ve h&. Cac 
tnrong hgp khac, cac duong cilt nhau phai ve ch~m vao nhau. 
1.2.5. Chfr vi~t trong ban ve: 

Tren ban ve ky thu~t ngoai hinh ve ra, con c6 nhung con s6 kich thu6c, nhung 
ki hi~u b&ng chu, nhung ghi chu b&ng lai van khac .... Chu va chu s6 d6 phai duqc 
vi@t ro rang, th6ng nhftt d~ d9c va khong gay ra nhftm l!n. 

Tieu chu~n Vi~t nam: TCVN 7284 - 2: 2003 (ISO 3098 - 2 - 2000) thay th@ 
TCVN6 - 85. Quy dinh bang chu cai La tinh g6m chu, s6, va dftu dung tren cac ban 
ve va cac tai li~u ky thu~t. Chu vi@t: 

- C6 th~ vi@t dung ho~c vi@t nghieng 750 
- Chi@u cao kh6 chu h = 14; 10; 7; 3,5; 2,5(mm) 
- Chi@u cao: 

Chuhoa=h 
Chu thuong c6 net s6 (h,g,t...) = h 
Chu thuong khong c6 net s6 (a, e, m, n ... ) = 5/7 h 

- Chi@u r9ng: 
Chu hoa va s6 = 5/7 h, ngo~i trir A,M = 6/7h, s61 = 2/7h, w = 8/7h, 

L = 4/7h, I =1/7h 
Chu thuong = 4/7h, ngo~i trir w, m =h; f, j, 1, t = 2/7h, r =3/7h 

- BS day net chu va s6: 1/7h 

1.2.6. Ghi kich thrr&c: 
Kich thu6c ghi tren ban ve th~ hi~n d◊ 16n cua v~t th~ duqc bi~u di~n. Ghi kich 

thu6c tren ban ve ky thu~t la la vftn d@ rftt quan tr9ng khi l~p ban ve. Kich thu6c 
phai duqc ghi th6ng nhftt, ro rang theo cac quy dinh cua tieu chu~n vi~t nam 
TCVN 5705; 1993. Tieu chu~n nay tuang duang v6i tieu chu~n qu6c t@ ISO 129; 
1985. 
a. Nguyen tile chung: 
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Ca sa d€ xac dinh d9 16n va vi tri tuong d6i giua cac phftn tu duqc bi€u diSn la 
cac kich thu&c, cac kich thu&c khong ph\l thu9c vao ti 1~ hinh bi€u diSn. Con s6 
ghi kich thu&c tren ban ve la con s6 th~t. Don vi dung la milimet tren ban ve khong 
ghi ki hi~u don vi. N€u dung don vi khac thi phai ghi ngay sau chu s6 kich thu&c 
ho~c ghi trong phftn ghi chu cua ban ve. 

Dung d9, phut, giay lam don vi do g6c va sai l~ch gi&i h~n cua n6 
b. Cac thanh phftn kfch thrr&c: 
· Duong gi6ng: 

La duong gim h~n phftn tu duqc ghi kich thu&c va duqc ve bfing net liSn manh, 
ke qua duong kich thu&c (3 ?5)mm. Duong gi6ng cua kich thu&c d9 dai ve vuong 
g6c vm duong kich thu&c. Truong hqp d~c bi~tcho phep ve xien g6c. Va ch6 
cung luqn duong gi6ng duqc ke tir giao di€m cua hai duong bao n6i ti€p v&i cung 
luqn. Cho phep dung duong bao, duong tf\lc, lam duong gi6ng kich thu&c. 

Duong kich thuac: 
Duong kich thu&c xac dinh phftn tu ghi kich thu&c. Duong kich thu&c cua phftn 

tu la do~ th~g ke song song v&i doin th~ng d6. Duong kich thu&c cua d9 dai 
cung tron la cung tron d6ng tam, duong kich thu&c cua g6c la cung tron c6 tam 6 
dinh g6c duong kich thu&c ve bfing net liSn manh va khong duqc dung bftt ky 
duong nao cua hinh ve d€ thay th€ duong ghi kich thu&c. Gi&i h~n 2 dftu duong 
ghi kich thu&c bfing 2 mui ten, d9 l&n cua mui ten ph\l thu9c vao d9 r9ng cua 
duong ghi kich thu&c. · 

- Truong hqp n€u duong kich thu&c ngftn qua thi keo dai ra va mfii ten ve ngoai 
hai duong gi6ng. 

- N€u duong kich thu&c n6i ti€p nhau va qua ngftn thi thay mui ten bfing net 
chftm hay g~ch xien. 

- Truong hqp hinh ve d6i xung chi ve m9t phful thi duong kich thu&c duqc ke 
qua tf\lc d6i xung va chi c6 m9t mui ten 6 m9t dftu. 

- Truong hqp hinh ve cftt lia, duong kich thu&c vftn ke su6t va ghi toan b9 s6 do 
chiSu dai. 

- Khi duong bao hay duong gi6ng ve ngang mfii ten thi phai ngftt do~n. Cac 
duong kich thu&c each phful tu cftn ghi kich thu&c m9t khoang tir (5 -lO)mm. 

Chu s6 kich thuac: 
Chu s6 kich thu&c chi s6 do kich thu&c, don vi la milimet, chu s6 kich thu&c 

phai duqc vi€t ro rang, chinh xac 6 tren duong kich thu&c con s6 phai viSt >= 
3,5mm, ghi 6 giua va tren duong kich thu&c. Cac duong ve ngang qua con s6 dSu 
phai ngftt do~n. NSu khong du ch6 ghi con s6 thi keo dai duong kich thu&c hay viSt 
tren gia ngang. 

Chiiu chft s6 kich thuac: 
- ChiSu chu s6 kich thu&c d9 dai phv thu9c vao d9 nghieng cua duong kich 

thu&c so vm duong bfing cua ban ve. Ca.ch ghi nhu hinh ve sau: 
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a: ChiSu chu s6 kich thu&c d◊ dai b: ChiSu chu s6 kich thu&c g6c 30° 
N ~u duong kich thu&c c6 d◊ nghieng qua l&n thi chu s6 kich thu&c dugc ghi tren 

gia ngang. (hinh 1.10). 

8 

Hinh 1.10: ChiSu chu s6 kich thu&c 

- ChiSu chu s6 kich thu&c g6c phv thu9c vao d◊ nghieng cua duong th~ng 
vuong g6c v&i duong phan giac cua g6c d6. 

- Khong cho phep b~t ky duong net nao cua ban ve ke ch6ng len chu s6 kich 
thu&c, trong truong hgp d6 cac duong net dugc ve ngit do~n. 

- E>6i v&i kich thu&c be, khong du ch6 dS ghi chu s6 kich thu&c, thi chu s6 dugc 
vi~t tren ph~n keo dai cua duong kich thu&c hay vi~t tren gia ngang. 

- Khi c6 nhiSu duong kich thu&c song song v&i nhau hay d6ng tam thi chfr s6 
kich thu&c vi~t so le. 

Hinh 1.11: Net ve khong cit chu s6 kich thu&c 
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Cac ki hi¢u: 
- Drrcrng kinh: trong m9i tnrong hqp tnr&c chfr s6 kich thu&c cu.a duong kinh 

ghi ki hi~u 0. ChiSu cao cu.a ki hi~u bfing chiSu cao chfr s6 kich thu&c. Duong 
kich thu&c cu.a duong kinh ke qua tam cu.a duong tron. 

- Ban kinh: trong m9i truong hqp tnr&c chfr s6 kich thu&c cu.a ban kinh ghi ki 
hi~u R ( chu: hoa ), duong kich thu&c cu.a ban kinh ke qua tam cu.a cung tron. D6i 
v&i nhfrng cung tron cu.a ban kinh qua l&n thi cho phep d~t tam & gftn cung tron, 
khi d6 duong kich thu&c duqc ke gfip khuc. Truong hqp cac cung tron qua be 
khong du ch6 ghi chfr s6 kich thu&c hay khong du ch6 ve mui ten thi chfr s6 hay 
mui ten duqc ghi hay ve & ngoai. 

- D6i v6i hinh c§u: tru&c chfr s6 kich thu&c cu.a duong kinh hay ban kinh cu.a 
hinh cftu ghi chfr "cftu" va d§.u 0 hay R. 

- Hinh vuong: tru&c chfr s6 kich thu&c c~nh cu.a hinh vuong ghi d§.u □ (vi 
d\l: □ 16) c6 nghla la hinh vuong c6 c~nh la 16). D~ phan bi~t phftn m~t phfmg v&i 
m~t cong, thuong dung net li@n manh g~ch cheo phftn m~t phiing .. 

- Bl) dai cung tron: phia tren chfr s6 kich thu&c d9 dai cung tron c6 ghi dfiu 
cung tron vi d\l cung AB . Duong kich thu&c la duong tron d6ng tam, duong 
gi6ng ke song song v&i duong phan giac cu.a g6c chfin cung d6. 

► Cach ghi kich thu&c: 
Kich thu&c do~ thing. 

- Kich thu&c cung tron, duong tron. 
- Kich thu&c g6c. 
- Kich thu&c hinh cftu - hinh vuong. 

HO~T D()NG II: Tl/HQC VA THAO LU4N NHOM 

- DQc cac tai li~u tham khao: 
1. Cac tieu chufin nha nu&c: Tai li~u thi€t k€ (1985); Dung sai lfip ghep (1977); 

Bu-long, dai 6c, vit cfiy (1985).TCVN 2244 - 91 
2. Ve ky thu~t ca khi - Trftn Hfru Qu€ - NXB D~i h9c va trung h9c chuyen 

nghi~p - Ha N9i 1988. 
3. Giao trinh hinh h9c h9a hinh - Trftn Hfru QuS - NXB Giao d\lc - Ha N 9i 

1983. 
4. Ky thu~t l&p 10 ph6 thong - NXB Giao d\lc - Ha N9i 1995. 
5. Ve ky thu~t - Ha Quan dich - NXB Cong nhan ky thu~t - Ha N9i 1986. 
6. Giao trinh Ve ky thu~t- Trftn Hfru Qu€ va NguySn Van Tufin-NXB Giao 

d\lc - Ha N◊i 2006. 
7. Giao trinh Ve ky thu~t cu.adv an. 

CAUHOIVABAIT!}> · 
Cau hoi: 

1. Trinh bay cac v~t li~u ve va d\lllg C\l ve duqc SU d\lllg trong ve ky thu~t? 
2. Neu cfiu t~o va cong d\lllg cu.a thu&c T trong ve ky thu~t? 
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3. Vi sao phai thvc hi?n cac tieu chufin n6i chung va tieu chufin ban ve n6i 
rieng? 

4. Cac kh6 gifty chinh dugc hinh thanh nhu th€ nao? Cho biSt kich thu6c cua 
cac kh6 gifty tieu chufin? 

5. Con s6 kich thu6c dugc ghi nhu thS nao? Neu r5 chiSu cua con s6 kich thu6c? 
6. Neu cac ySu t6 kich thu6c. Cac ySu t6 kich thu6c dugc ke nhu th€ nao? 
7. Neu kich thu6c k:hung ten cua ban ve? Cho biSt cac rn)i dung dugc ghi trong 

k:hung ten? 
Bai t(ip: 

1. Hay ve khung ve va k:hung ten cho kh6 gifty A4 dung va A4 ngang dung theo 
tieu chufin va ghi cac thong tin cftn thiSt vao khung ten. 

2. Do va ve l~i cac hinh (Hl va H2) trong hinh 1.12 du6i day vao kh6 gifty A4 
dung, do va ghi dfty du cac kich thu6c. 

H1 

H2 

Hinh 1.12: Hinh baI t~p 2 

HO~T D<)NG III: THl/C HA.NH T~I LOP 
* T6 chuc cho h9c sinh luy?n t~p ve khung ve, khung ten, ghi cac n<)i dung cftn 

thiSt vao khung ten. 
* Cho h9c sinh do va ve l~i hinh bai t~p tren vao kh6 gifty A4, c6 ghi dfty du kich 
thu6c ho~c cho ve l~i each chia duong tron thanh nhiSu phftn b~ng nhau. v. v ... 
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BAI 2: VE HINH HQC 

Gi6'i thi~u: 
Ban ve CO' khi c6 vai tro rdt quan trang cha nhftng nguoi lam cong tac ky thu(jt 

trang ccic nha may, xi nghi¢p. Dij,c bi¢t la nhftng cong nhan ky thu(jt lanh nghi 
lam vi¢c trang cac lznh VlfC l&p aij,t, sua chua va chi tc;,,a ccic thiit may m6c. 
Nhftng nguai nay cdn phai c6 kiin thu:c vive ky thwji phai nhu ve hznh h9c, cac 
loc;,,i hznh chiiu hznh c&t ad hznh dung ra chi tiit hay b<) phrjn· mznh cdn sua chua 
hay chi tc;,,a. N<)i dung bai h9c nay trang ht cha h9c vien nhftng kiin thu:c cO' ban 
vi cac dc;,,ng ban ve nh&m giup h9 haan thanh t6t ho-n cong vi¢c cita mznh. 
Ml}C tieu th\fC hi~n: 

H9c xang bai h9c nay, h9c vien c6 nang lvc: 
Ve cac dc;,,ng ban ve ca khi cO' ban nhu: cac loc;,,i hznh chiiu, giaa tuyin, hznh c&t, 

mij,t c&t ... the a qui u6'c cita ve ky thu(jt. 

N{H dung chinh: 
2.1. Ve hinh hQC: 
2.1.l.D\fllg drr011g thing song song, drr011g thing vuong goc va chia d~u do~n 
thing: 
a. D\fllg drr011g thing song song: 
Cho m9t duong thing a va m9t di~m C & ngoal duong thing a. Hay vc;tch qua C 
duong thing b song song v6i duong thing a. 

► Cach d\fll.g bfing thu6c va compa: 
- Tren duong thing a l~y m9t di~m B tuy y lam tam, ve cung trcm ban kinh 

bfing doc;tn BC, cung trcm c~t duong thing a tc;ti di~m A. 
- Ve cung tron tam C, ban kinh CB va cung tron tam B, ban kinh CA, hai cung 

tron nay c~t nhau tc;ti D. 
- N6i CD, d6 la duong thing b song song v6i duong thing a. 

Hinh 2.1: D\fll.g duong thing song song bfing compa 

► Cach ve bfing thu6c va eke: 
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Ap dl,lllg tinh chfit cac g6c d6ng vi bilng nhau cua cac duong thfing song song 
bing each dung eke truqt tren thu&c ho~c hai eke truqt len nhau, dS dvng cac 
duong thkg song song. 
Cach dvng nhu sau: 

D~t m9t ce;tnh cua eke trung v&i duong thfing a da cho va ap sat ce;tnh cua thu&c 
vao m<)t ce;tnh khac cua eke. Sau d6 truqt eke d9c theo mep thu&c d€n vi tri ce;tnh 
cua eke di qua diSm C. Ke duong thfing theo ce;tnh eke di qua diSm C ta duqc 
duong thfing b song song v&i duong thfing a. 

b 

Hinh 2.2: Dvng duong thfing song song bilng thu&c va eke 
b. D\fng drrirng thing vuong goc: 

Cho m<)t duong thfing a va m<)t diSm C khong thu(k duong thfing a. Hay ve;tch 
m<)t duong thfing di qua diSm C va vuong g6c v&i duong thfing a. 

► Cach dvng bilng thu&c va eke: 

( ' 
I 
I 
I 
I 

, ______________ -
C 

a 

Hinh 2.3: Dvng duong thfing vuong g6c bilng thu&c va eke 
- D~t m9t ce;tnh g6c vuong cua eke trung v&i duong thfing a da cho va ap sat 

thu&c vao ce;tnh huySn eke. 
- Truqt eke d€n vi tri sao cho ce;tnh kia cua g6c vuong di qua diSm C. V e;tch qua 

C duong thkg theo ce;tnh g6c vuong d6 cua eke. 
► Cach dvng bilng thu&c va compa: 

Ta c6 each dvng nhu sau: 
- Lfty diSm C lam tam ve cung trcm c6 ban kinh Re l&n hon khoang each tu 

diem C d€n duong thfing a, cung tron nay cftt duong thfing a te;ti hai diem A va B. 
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- LAn luqt 1§.y A va B lam tam ve cac cung tron c6 ban kinh 16n han AB/2. Hai 
cung nay cit nhau t~i diSm D, n6i C va D, ta duqc duong th~ng CD la duong th~ng 
vuong g6c v6'i duong th~ng a ma ta cAn d\l'llg. 

C 

Hinh 2.4: D\l'llg duong th~ng vuong g6c brtng compa 
c. Chia do~n thing thanh nhi~u ph~n bing nhau: 

► Chia do~n thing thanh 2 phAn brtng nhau: 
BS chia doi do~n th~ng AB, ta 1§.y 2 diSm A, B lam tam, ve 2 cung tron c6 ban 

kinh R 16n hon AB/2. Hai cung nay cit nhau t~i C va D. N6i C v6'i D, cit do~n 
thing AB t~i M ta duqc AM= MB. Ta cilng c6 thS dung thu&c va eke dS chia 
do~n thing thanh hai phAn brtng nhau brtng each: dung eke d\l'llg m9t tam giac can 
c6 c~nh day la do~n AB. Sau d6 d\l'llg duong cao cua tam giac nay. 

A 

Hinh 2.5: Chia doi m9t do~n th~ng bflng compa 
► Chia do~n thing ra lam nhi@u phAn brtng nhau: 

BS chia do~n thing AB lam 6 do~n th~ng brtng nhau, tir dAu A ta ve nua do~n 
thing Ax tuy y, tren nua do~n th~ng Ax d6 ta dung compa bit dAu tir A do sau 
do~n thing brtng nhau lien ti€p: 

AC' = C'D' = D'E' = E'F' = F'G' = G'H'. N6i diSm cu6i H v6'i B, sau d6 dung 
thu&c va eke truqt len nhau dS ke cac duong th~ng song song v6'i duong HB lAn 
luqt di qua cac diSm: 

G', F' E', D', C' chung cit AB t~i cac diSm G, F, E, D, C. Theo tinh chftt cua 
cac duong thing song song va each d@u, do~ thfing AB ciing duqc chia d@u thanh 
sau phAn brtng nhau: 

AC= CD =DE =EF = FG = GB. 
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Hinh 2.6: Chia m9t do~ thing ra nhiSu phftn brtng nhau 
2.1.2. Ve goc, d{> dfic va d{> con: 
a. Ve goc: 

Goe la hinh g6m hai tia chung g6c. 
G6c chung cua hai tia la dinh cua g6c. 
Hai tia la hai c~nh cua g6c. 
Tir diSm g6c Ota ve hai tia Ox, Oy nhu (hinh 2.7) diSm Ola dinh, hai tia Ox, 

Oy la hai c~nh cua g6c xOy. Ta vi~t g6c xOy ho~c g6c yOx ho~c g6c O va ki hi~u 
la: xOy, yOx, 0 . 

--------- --------- ---------x Oy, yOx, 0 . 
X 

0 

y 

a) G6c nh9n 

b. Ve d{> dfic: 

X y 

0 

b) Tu 

Hinh 2.7: Cac lo~i g6c hinh h9c 

X-------Y 
0 

D9 d6c gifra duong thrtng AB d6i v6i duong thing AC la tang cua g6c BAC 
hqp bai AB va AC: 

. BC 
z=-=tga 

AC 
Ve d9 d6c lave g6c theo tang cua g6c d6: 

B 

0 .,... 

C 

Hinh 2.8: Cach ve d9 d6c 
Vi dl;l: Ve d9 d6c 1:5 cua duong thing di qua diSm B da cho d6i v6i duong thing 
AC da cho. Cach ve nhu sau: 

- Tu diSm B ta h~ duong vuong g6c xu6ng duong CA. C la chan duong vuong 
g6c d6. Dung compa do do~n BC va ke tir diSm C nam do~ thing c6 d9 dai m6i 
do~n brtng do~ BC, ta duqc diSm mut A. N6i AB ta c6 duong thing AB la duong 
co d9 d6c d6i vm duong thing AC brtng 1:5. 
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c. Ve d{) con: 
:09 con la ti s6 gifra hi~u hai m~t cit vuong goc cua hinh non tron xoay v&i 

khming each gifra hai m~t cit do: 

Trong do: 
- k la d9 con. 

D-d 
k=--=2tga 

l 

- D la ducmg kinh day l&n cua hinh non 
- d la ducmg kinh day nho cua hinh non 
- l la khoang each gifra hai day cua hinh non C\,lt 

Vi d1J,: 
Ve hinh con, dinh a, tr\,lc AB co d9 conk= 1 :5. 

Ta thµc hi~n nhu sau: 
Ve qua A hai ducmg th~ng vS hai phia cua tr\,lc AB co d9 d6c. i = k/2 = 1: 1 O. 
Cach ve nhu hinh: (hinh 2.9). 

5a 

co B I I I 
I I I 

Hinh 2.9: Cach ve d9 con 
d. Chia m{)t g6c thanh 2 phfin biing nhau: 
Chia doi goc XOY bfing each: 

- L§y O lam tam, ve cung tron cit OX va OY t~i Ava B. 

I 
I 

- Lfty A va B lam tam, ve 2 cung tron ban kinh R > AB/2 cit nhau t~i I. 
- Duong th~g OI chia goc XOY lam 2 phftn bfing nhau. 

X 

y 

Hinh 2.10: Chia doi m◊t goc 
2.1.3. Chia d@u dirong trcm, d\fllg da giac d@u: 

A 

Khi ve ducmg tron, tru&c hSt phai xac dinh tam ducmg tron bfing each ke hai 
ducmg tam vuong goc, giao di€m cua hai ducmg tam vuong goc la tam ducmg tron. 
a. Chia dirong trcm ra ha phfin va 6 phfin biing nhau: 

Ban kinh ducmg tron bfing d9 daI c~ l\,lC giac dSu n9i tiSp vong tron do, do do 
suy ra each chia ducmg tron thanh 3 va 6 phftn bfing nhau, bfing thu&c va compa. 
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B 

jA 

Hinh 2.11: Lµc giac dSu va tam giac n9i tiSp 
b. Chia drrong trim ra b8n phfin va tam phfin bing nhau: 

Hai duong tam vuong g6c chia duong tron thanh 4 phfi.n b5.ng nhau. D~ chia 
duong tron ra 8 phfi.n b5.ng nhau, ta chia doi 4 g6c vuong d6 bing each ve cac 
duong phan giac cua cac g6c vuong d6 ~u hinh ve sau: 

IC 

B 

jA 

Hinh 2.12: Hinh bat giac dSu va hinh vuong n9i tiSp 
c. Chia d~u drrong trim thanh 5 phfin va lam 10 phfin bing nhau: 
Cach chia duong tron thanh 5 phfi.n va lam -10 phfi.n bing nhau nhu sau: 

- Tru&c hSt v~ch hai duong tam vuong g6c AB ? CD. G9i M la trung di~m cua 
ban kinh OA. Ve cung tron tam M, ban kinh MC, cung tron nay cit ban kinh OB 
t~i di~m N, duqc CN la d9 dai hinh 5 c~nh d€u va ON la d9 dai hinh 10 c~nh dSu 
n()i tiSp trong duong tron d6. Ta c6 

jO 

Hinh 2.13: Ngu giac dSu n9i tiSp 
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d. Chia d~u drrong tron thanh 7, 9, 11, 13 ... phfin bing nhau: 
£>€ chia duong trcm thanh 7, 9, 11, 13 ... phftn bing nhau, each ve nhu sau: 
- Ve hai duong tam vu6ng g6c: AB? CD. 
- Ve cung trcm tam D, ban kinh CD, cung nay cit AB keo dai t~i hai diSm E 

vaF. 
- Chia duong kinh CD thanh 7 phftn bing nhau bing cac di Sm chia 1 ', 2', 3 ', 4', 

5', 6'. 
- N &i hai di Sm E va F v&i cac di Sm chi a ch~n 2', 4', 6' ho~c cac di Sm chia le 1 ', 

3 ', 5', 7', d6 la cac dinh cua hinh bay c~nh dSu n9i tiSp duong trcm cftn tiin. 
I 

c!7 

E 

jD 

Hinh 2.14: Cach chia duong ·trcm ra nhiSu phftn bing nhau 
2.1.4. Xac djnh tam cung tron va ve nfii ti~p: 

Cac duong net tren ban ve dugc n6i tiSp nhau m9t each lien tµc va dSu d~n. 
Tove ch~t cua sv n6i tiSp d6 la sv tiSp xuc gifra hai duong. 

Tren ban ve thuong g~p nhfit la m9t cung trcm n6i tiSp v&i hai duong ( duong 
thing ho~c duong trcm) da cho, cung trcm d6 g9i la cung n6i tiSp. Khi ve cung n6i 
tiSp, cftn phai dva vao dinh li vs tiSp xuc gifra cac duong dS xac dinh vi tri tam 
cung n6i tiSp, cac tiSp diSm (tiSp tuySn) va ban kinh cung n6i tiSp. 

Du&i day la m9t s6 truong hgp ve n6i tiSp. 
a. Ve cung tron nfii ti~p voi hai drrong thing: 

Cho hai duong thing dl va d2 cit nhau. Hay ve cung trcm ban kinh R n6i tiSp 
v&i hai duong thing d6. ap d\mg tinh ch~t tiSp xuc cu.a duong trcm v&i duong thing 
dS xac dinh vi tri tam cung n6i tiSp va tiSp diSm. Cach ve nhu sau: - . . ~ 

Hinh 2.15: Cung tron n6i tiSp v&i hai duong thi'ing 
- Tir phia trong g6c cua hai duong thi'ing da cho, ke hai duong thing song song 

v&i dl va d2 va each chung m9t khoang bing ban kinh R. Hai duong thing vira ke 
cit nhau t~i m9t diSm 0, d6 la tarn n6i tiSp. 
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- Tu tam 0 h~ duong vuong g6c xu6ng dl va d2 ta duqc hai di€m Tl va T2 d6 
la hai tiSp tuySn cu duong thing v&i duong tron. 

- Cung n6i tiSp chinh la cung tron Tl T2 tam 0 ban kinh R. 
b. Ve cung trim nfii ti~p voi m{>t chr011g thing va m{>t cung tron khac: 

Cho cung tron tam 0 1, ban kinh RI va duong thing d. 
C6 hai truong hqp: cung n6i tiSp, tiSp xuc ngoai va tiSp xuc trong v&i cung tron 

tam 01. 
► Truong hqp tiSp xuc ngoai: 

Ap d\lng tinh ch~t tiSp xuc cua duong tron v&i duong thing va duong tron v&i 
duong tron d€ xac djnh vi tri tam cung n6i tiSp va cac tiSp di€m. Cach ve nhu sau. 

- Ve duong thing song song v&i duong thing d da cho va each d m9t khoang 
bftng ban kinh R. 

- L~y 01 lam tam ve cung tron ph\l c6 ban kinh bftng t6ng hai ban kinh R+Rl. 
Giao di€m 0 cua duong song song v&i d va cung tron ph\l la tam cung n6i tiSp. 

- N6i duong li@n tam 001, duong nay cfit cung 01 t~i Tl va h~ duong vuong 
g6c tu 0 dSn duong thing d ta duqc di€m Tl va T2 la hai tiSp di€m. Cung Tl T2 
tam 0 ban kinh R la cun~ n6i tiSp. 

Hinh 2.16: Cung tron tiSp xuc ngoai 
► TiSp xuc trong: 

Tuong t1J each ve tiSp xuc ngoai, nhung thay R+Rl bftng RV RI (R la ban kinh 
cung tron ph\l ta.m 0) 
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Hinh 2.17: Cung trcm tiSp xuc trong 
► Ve cung trcm n6i tiSp v&i 2 cung tron khac: 

Cho hai cung tron tam 0 1 va 02 , ban kinh RI va R2. Hay ve m9t cung tron ban 
kinh R n6i ti Sp v&i hai cung tron tam 0 1 va 02. ap d\,lllg cac tinh chfit ti Sp xuc 
gifra hai duong tron d@ xac dinh tam cung n6i tiSp va cac tiSp tuySn. C6 ba truong 
hqp: 
+ Tnrong hQ'p ti~p xuc ngoai: 

Yeu cdu: 
Ve m9t cung tron ban kinh R n6i tiSp v&i 2 cung tron tam 0 1 va 02 , ban kinh 

RI vaR2. 
Cach ve: 
Tu 0 1 va 02 ve 2 cung ban kinh brtng R + RI va R + R2. Hai cung nay cit 

nhau t~i 0. D6 la tam cung tron ban kinh R tiSp xuc ngoai. N6i 001 va 002, 
ta c6 Tl va T2 la 2 tiSp di@m (tiSp tuySn). Cung n6i tiSp, tiSp xuc ngoai v&i hai 
duong tron da cho. Cach ve nhu sau: 

Hinh 2.18: TiSp xuc ngoai 
+ Ti~p xuc trong: 
Tuong t\I each ve tiSp xuc ngoai, nhung thay cac cung tron ban kinh brtng R + 

RI va R + R2 brtng cac cung tron ban kinh brtng R - RI va R - R2 (RI va R2 la 
ban kinh 2 cung tron tam 01 va 02). Hai cung nay cit nhau t~i 0. D6 la tam cung 
tron ban kinh R tiSp xuc ngoai. N6i 001 va 002 ,ta c6 Tl va T2 la 2 tiSp di@m 
(ti~p tuySn). Cung n6i tiSp, ti~p xuc trong v&i hai duong tron da cho. Cach.ve nhu 
sau: 
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Hinh 2.19: TiSp xuc trong 

+ Vira ti~p xuc ngoai vira ti~p xuc trong: 
Cach ve. tuong tv, nhung c6 m(>t cung ph\l ban kinh b~ng R + Rl va m9t cung 

ban kinh b~ng R - R2 

Hinh 2.20: TiSp xuc trong 
2.1.5. Ve m{>t s6 drr011g cong hlnh h9c: 

Trong ky thu~t thuong dung m(>t s6 duong cong khong trcm nhu cac duong b~c 
hai, duong sin, duong than khai cua duong trcm, duong xo~n 6c Acsimet. .. 

Cac duong cong d6 la nhfrng duong cong c6 quy lu~t, c6 th@ duqc biSu diSn 
b~ng m(>t phuong trinh toan h9c. Cac duong cong nay duqc ve b~ng thu&c cong. 
Du&i day trinh bay each ve duong elip, duong sin va duong than khai duong trcm. 
a. Drr011g elip: 

Duong elip la quy tich cua nhfrng diSm c6 t6ng khoang each dSn hai diSm c6 
dinh Fl va F2 b~ng m(>t s6 I&n hon khoang each F1F2 (Hinh 2.21). 

A 

I ·c 

2 
.D 

a1 

Hinh 2.21: Duong elip 
MFl +MF2=2a 

B 

Duong AB = 2a g9i la tf\lc dai cua elip, duong CD vuong g6c v&i AB g9i la trvc 
ng~n cua elip. Hai diSm F 1 va F2 g9i la tieu diSm. Giao diSm O cua AB va CD g9i 
la tam elip. 

Cach ve duong elip theo hai trvc AB va CD. 
- Tru&c hSt ve hai duong trcm tam 0, duong kinh b~ng AB va CD. Tu giao 

diSm cua cac duong kinh cua duong trcm Ian, ke duong th~ng song song vm tf\lC 
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ngin CD va tu giao di6m cua duong kinh d6 v6'i duong tron nh6 ke duong thing 
song song v6'i tn).c dai AB. Giao di6m cua hai duong vua ke xac dpili di6m n~m 
tren elip. D6 cho d~ ve, ta ke cac duong kinh qua nhfrng di6m chia d@u duong tron. 

- N6i cac giao di6m·da tim b~ng thu6'c cong, ta se duqc duong elip. 
Trong truong hqp kh6ng doi hoi ve chinh xac duong elip c6 th6 thay duong elip 

b~g duong 6van. 6van la duong cong khep kin tc;10 boi 4 cung trong n6i ti@p c6 
d~g g§n gi6ng duong elip. Cach ve duong 6 van theo hai tn).c AB va CD: 

- Ve cung tron ban kinh OA, tam 0, cung nay cit trgc ngin CD tc;1i E. 
- Ve cung tron tam C ban kinh CE, cung nay cit duong th~g AC tc;1i F. 
- Ve duong trung tn,rc cua doc;1n thing AF, duong trung tn_rc nay cit t11Jc dai tc;1i 

di6m O 1 va tn).c ngtln tc;1i di6m 03. Hai di Sm O 1 va 03 la tam cua hai cung tc;10 
thanh hinh 6 van. 

- Lfty cac di6m d6i xtrng v6'i 01 va 03 qua tam 0, ta c6 cac di6m 02 va O4 la 
tam hai Clll!_g con lc;1i cua duong 6van. 

y 

0 3 4 5 9 10 11 12 

Hinh 2.23: Cach ve duong sin 
2.2. Hinh chi~u vuong g6c: 
2.2.1. Khai ni~m v~ cac phep chi~u: 

X 

- N@u tftt ca tia chiSu d@u di qua 1 di6m c6 dpili g9i la tam chi@u thi ta c6 phep 
chi@u xuyen tam (vd: hinh chi@u qua ng9n n@n) 

- NSu cac tia chi@u song song vm phuong c6 dpili g9i la phuong chi@u thi ta c6 
phep chi@u song song. N@u phuong chi@u L vuong g6c vm m~t phing chi@u thi ta 
c6 phep chi@u vu6ng g6c. Trong Ve ky thu~t thuong dung phep chi@u song song va 
vu6ng g6c. 

Phep chi@u vu6ng g6c thl)'.c chfit la phep chi@u song song nhung phuong chi@u 
vu6ng g6c vm m~t phing chi@u P 

Ta c6 ba m~t phing chi@u vu6ng g6c v6'i nhau va tc;10 thanh ba t11JC chi@u, giao 
di6m cua 3 t11Jc chi@u la diSm g6c 0. · 
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z 

P1 

0 
X 

y 

Hinh 2.24: Cac m~t phfing chiSu 
Ta g9i: 

- Pl la m~t phkg chiSu dung: hinh chiSu tuang ung la hinh chiSu dung (hinh 
chiSu tu tru&c ). 

- P2 la m~t phkg chiSu bfulg: hinh chiSu tuang ung la hinh chiSu b&ng (hinh 
chi Su tu tren). 

- P3 la m~t phfing chiSu qmh: hinh chiSu tuang ung la hinh chiSu qmh (hinh 
chiSu tu trai). 

Chung ta biSt r&ng m9t di€m A trong khong gian thi c6 m9t hinh chiSu A' duy 
nhftt tren m9t m~t phfing hinh chiSu. Nhung ngugc l?i di€m A' khong chi la hinh 
chiSu cua m9t di€m A duy nhftt ma A' con la hinh chiSu cua vo s6 di€m khac nhau 
thu9c tia chiSu AB nhu hinh ve (hinh 2.25 ). 

A 

B 

C 

Hinh 2.25: Hinh chiSu cac di€m n&m 
tren cung m9t tia chiSu 

p 

Hinh 2.26: Hinh chiSu gi6ng nhau cua 
hai v~t th€ khac nhau 

Ta c6 th€ xem m9t v~t th€ la t~p hgp cua nhi~u di€m. Vi v~y m9t hinh chiSu cua 
m9t v~t th€ tren m9t m~t phfing hinh chiSu chua du d€ xac dµih hinh d?Ug va kich 
thu&c cua v~t th€ d6, ngma la can cu vao m9t hinh chiSu, chua th€ hinh dung hay 
xay d\fllg l?i v~t th€ d6 trong khong gian. Vi d\l & hinh 2.26 ta thfty hai v~t th€ c6 
hinh d?ng khac nhau, song hinh chiSu cua chung tren m9t m~t phkg hinh chiSu l?i 
gi6ng nhau. 

B€ di€n ta m9t each chinh xac hinh d?ng va kich thu&c cua v~t th€, tren cac ban 
ve ky thu~t, nguoi. ta dung phep chiSu vuong g6c dS chiSu v~t th€ len cac m~t 
phfing hinh chiSu, sau d6 g~p cac m~t phfing hinh chiSu cho trung v&i m9t m~t 
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phfing (m~t phfing ban ve), se duqc cac hinh chiSu vuong g6c cua m9t v~t th€. 
(Hinh 2.27). 

IJ6 la phuong phap cac hinh chiSu vuong g6c. Phuong phap nay do nha toan h9c 
Phap Gaspard Monge (1746 - 1818) neu ra, nen g9i la phuong phap Monge . 

..--------------..z p} 

y 

Hinh 2.27: Hinh chiSu cua v~t th€ tren cac m~t ph:lng chiSu khac nhau 
2.2.2. Hinh chi~u ciia cliim, chr011g thing va mJt phing: 
a. Hinh chi~u ciia m(>t diim tren ba mJt phing hlnh chi~u: 
- Vi d11,: Hinh chiSu cua dit3m A tren ba m~t ph:lng hinh chiSu : 

Lfiy ba m~t phfing vuong g6c timg doi m9t lam ba m~t ph:lng hinh chiSu: P 1 
la m~t ph:lng hinh chiSu dung, P2 la m~t ph:lng hinh chiSu bing va P3 
g9i la m~t phfing hinh chiSu c~nh (Hinh 2.28 ). Giao tuySn cua timg c~p m~t phfing 
hinh chiSu g9i la t11Jc chiSu. C6 ba t11Jc chiSu (Ox, Oy va Oz). Giao dit3m O cua ba 
t11Jc chiSu g9i la diSm g6c. 

y 
Hinh 2.28 : Hinh chiSu cua m9t diSm 

ChiSu vuong g6c dit3m Alen ba m~t ph:lng hinh chiSu, se c6 Al tren Pl; A2 
tren P2 va A3 tren P3. A3 g9i la hinh chi Su c~nh cua dit3m A. 

Dt3 ve ba hinh chiSu cua dit3m A tren cung m9t m~t phfing, nguai ta giu Pl (m~t 
phfing ban ve) c6 dinh, cho P2 va P3 quay m9t g6c 90° quanh hai t11Jc Ox va Oy). 
(Hinh 2.29), dt3 P2 va P3 trung v&i Pl. 

Ba dit3m Al, A2 va A3 la ba hinh chiSu cua m9t diSm A tren ba m~t phfing hinh 
chiSu (Hinh2.29). D6 la d6 thuc cua dit3m A tren ba m~t phfing hinh chiSu. D6 
thuc c6 cac tinh ch§.t sau: 
Ba dit3m cua hinh chiSu dit3m A sau khi trai ra m~t phfing chiSu (P2) va (P3) 
trung v&i m~t ph:lng chiSu (Pl). 
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- Duong thing AIA2 vuong g6c v&i tnic Ox (AIA2 1_? Ox) 
- Duong thing AIA3 vuong g6c v&i tnic Oz (AIA3 1_ Oz). 
- Khoang each tu A2 d@n tnic Ox b~ng khoang each tu A3 d@n tnic Oz va b~ng 

khoang each tu diSm A d@n Pl (A2AX = A3Az). 
Chit thich. Dva vao ba tfnh chit tren, nen bao gia cung ve duqc hinh chi@u thu 

ba cua m(H diSm, khi bi@t hai hinh chi@u kia cua diSm d6. 
b. Hinh chi~u cua mt)t drrong thing. M9t duong thing duqc xac dµih bai hai 
diSm, do d6 mu6n biSu di€n m9t duong thing, chi cftn biSu di€n hai diSm b§.t ki 
cua duong thing d6 (Hinh 2.30 va Hinh 2.31 ). 

z 
P1 81 83 P3 

A A3 

X 
0 

X 

A2 B2 

P3 

y 

y 

H1nh 2.30: H1nh chieu cua d- ong thl3ng Hlnh 2.31: Do thCfc cua d- dng thfing AB 
Cac vi tri cua duong thing. Vi tri cua duong thing d6i v&i m~it phing hinh chi@u 

c6 ba truong hqp: 
- Duong thing nghieng v&i m~a hinh chi@u. Hinh chi@u cua do~n thing AB 

nghieng v&i m~t phing hinh chi@u P' la A'B' se ngin hon AB ( A'B' < AB), (Hinh 
2.32). 

- Duong thing song song v&i m~t phing hinh chi@u. Hinh chi@u cua do~n thing 
AB song song v&i m~t phing hinh chi@u P' la A'B' b~ng AB nhu (hinh 2.33). 

A 

B 

A' 

B' 

Hinh 2.33: Duong th~ng song song v&i m~t phing hinh chi@u 
- Duong thing vuong g6c v&i m~t ph~ng hinh chi@u: 
Hinh chi@u cua do~n th~ng AB vuong g6c v&i m~t phing hinh chi@u P' la la m(>t 

diSm A'= B' nhu hinh ve. Hinh 2.34 



29 

A 

B 

A'=B' 

Hinh 2.34 : Duong thing vuong g6c v6'i m~t phing hinh chi€u 
► Hinh chi€u cua duong thing: 

+ Hinh chi€u cua duong thing song song v6'i m~t phing (Pl) va vuong g6c vm 
m~t phing chi€u P3. 

+ Hinh chi€u cua duong thing .1_ m~t phing chi€u (P 1) 

2 

Hinh2.36: Hinh chi€u va d6 thuc cua duong thing vuong g6c m~t phing chi€u 
c. ffinh chi~u cu.a m~t phing: 

+ Hinh chi€u cua m~t phing vuong g6c v6'i m~t phfulg hinh chi€u (Pl): 
pl B1::C1 83 C P3 

A1=D1 A,, 
03 

A2 B2 

02 C2 

P2 

Hinh 2.37: Hinh chi€u cua m~t phing vuong g6c vm m~t phing hinh chi€u (Pl) 
+ Hinh chi€u cua m~t phing song song v6'i m~t phfulg hinh chi€u (P2): 
+ Hinh chi€u cua m~t phing song song v6'i m~t phing hinh chi€u (P3): 
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Hinh 2.39: Hinh chiSu cua m~t ph~ng song song v6i m~t ph~g chiSu P3 
2.2.3. ffinh chi~u cu.a cac kh6i hinh h9c: 

Cac kh6i hinh h9c ca ban ta thuong g~p do la kh6i da di~n nhu kh6i l~p 
phuang, kh6i hinh chop, kh6i hinh chop q1t, kh6i hinh Hing tr\l, kh6i hinh tr\l, kh6i 
hinh n~n, kh6i hinh h9p .v.v ... 

Kh"·A d·" a. 01 ua 1~n: 
La kh6i hinh h9c duqc gi&i h~n bfulg cac da giac philng. Cac dinh va cac c~nh 

cua da giac g9i la cac dinh va cac c~ cua kh6i da di~n. 
Mu6n ve hinh chi@u cua kh6i da di~n phai ve hinh chi@u cua cac dinh, va cac 

c~nh va cac m~t cua kh6i da di~n. Khi chiSu len m9t m~t philng nao do, nSu c~nh 
khong bi cac m~t cua v~t thS che khuftt thi c~nh do duqc ve brtng net liSn d~m, nSu 
c~nh bi che khuftt thi c~nh do duqc ve bfulg net dm. 

► Hinh chiSu cua hinh h9p chct nh~t: 
DS dan gian ta d~t day ABCD cua hinh h9p chct nh~t song song v6i m~t philng 

hinh chiSu bfulg P2, m~t ben ABA'B' song song v&i m~t philng hinh chiSu dung 
bfulg P 1. sau do ve hinh chi Su cua cac dinh cua hinh h9p chu nh~t tren ba m~t 
philng hinh chi Su. N 6i hinh chi Su cua cac di Sm, cac c~nh ta se duqc hinh chi Su cua 
cac c~nh va cac m~t cua hinh h9p chfr nh~t (Hinh 2.40). 

z 
D'1 C' 1 A' 3 D' 

D1 C1 A3 D3 

X 
0 

~ A'2 B' 2 

~ 
D' , ' 

2 y 

Hinh 2.40: Hinh chiSu cua hinh h9p 
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► Hinh chiSu cua hinh Hing trµ day tam giac: 
z 

A'1 _____ c_,·,.., __ s~·-1 -+_A_'3::..----... C' 3 

X---+-------+------+-------,--
0 

A 

I 
I 
I 
I 

ls 
, ' ./ \ 

, ' , \ , \ , \ , \ ,, \ 

\ 

C 

Htnh 2.41: Hinh chieu cua h1nh lang trl;J 
• y ' 

► Hinh chieu cua hinh chop cvt day tu giac deu: 
f)~ don gian ta d~t m~t day ABCD cua hinh chop cvt song song vai m~t ph~ng 

hinh chiSu P2 
z 

C'1 A' 0'3 .-----'-----1------3 --
B' 

D1 03 

X 0 
A2 

A 
C 

D 

D2 C2 

y 
Hinh 2.42:H1nh chleu cua h1nh chop cyt 

2.2.4. Hinh chi~u co- ban: 
Tieu chu.in Vi?t Nam (TCVN - 74) qui djnh sau rn~t ph~ng hinh chiSu ca ban. 

V~t th~ duqc d~t gifra nguai quan sat va rn~t ph~ng hinh chiSu tuong ung. Sau khi 
chiSu v~t th~ len cac rn~t cua hinh h<)p, cac rn~t do duqc trai ra cho trimg v6'i rn~t 
ph~ng ban ve nhu hinh 2.43. 
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Sau h1nh chieu cc5 ban nh~n a- (Jc tren sau m~t ph~ng chieu ccJ ban c6 ten g9i: 

1. Hlnh chieu tCJ' tr- de (h1nh chieu aCtng). 

2. Hinh chieu tCJ' tren (hinh chieu bang). 

3. Hinh chieu tCJ' trai (h1nh chieu c<?nh). 

4. Hinh chieu tCJ' phai. 

5. Hinh chieu tCJ' d- di. 

6. Hinh chieu tCJ' sau. 

* Vj trf qui ajnh: 

5 

[TI 

2 

BJ 
Hinh 2.43: Cac hinh chiSu CO' ban 

2.3. Giao tuy€n: 
2.3.1. Giao tuy€n ciia mJt phing v6i khfii hlnh h9c: 

M~t phfing cit khfii hinh h9c t~o thanh m~t cit, duong bao m~t cit d6 g9i la giao 
tuySn cua m~t phfing v6i khfii hinh h9c. Ve ph~n bi cit cua v~t th€, thvc chit la ve 
giao tuySn cua m~t phfing vm khfii hinh h9c cua v~t th€ d6. 
a. Giao tuy€n ciia mJt phing v6i khfii da di~n: 

Khfii da di~n gi6i h~ b&i cac da giac phfing, nen giao tuySn cua m~t phfing v6i 
khfii da di~n la m(H hinh da giac. 

Vi d11,, trong hinh 2.44, m~t phfing QI vuong g6c vm Pl cit hinh Hing tf\l l\lc 
giac d@u tc;to thanh giao tuySn la m9t da giac. 

D€ ve giao tuySn d6, phai v~n d\lllg tinh chit cua m~t phfing vuong g6c v6i m~t 
phfing hinh chiSu la chiSu thanh duong thing. 

01 

82 C2 

Hinh 2.44: Giao tuySn cua m~t phfing vm da di~n 
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Vi d¥, m~t phfulg Q .1_ P 1, nen hinh chi@u dung cua giao tuy@n trimg m&i hinh -
chi@u dung cua m~t phimg Q, d6 la do~n thing A 1 D 1. 

Cac m~t ben cua Hing trµ vuong g6c v&i P2, nen hinh chi@u bing cua giao tuy€n 
trimg v&i hinh chi@u bfing cua giao tuy@n trimg v&i hinh chi€u bfing cua cac m~t 
ben, chinh la hinh h;c giac A2B2C2D2E2F2. 

:D€ ve hinh chi@u qmh cua giao tuy@n, ta ve hinh chi@u c~nh cua tung di€m giao 
tuy€n (Hinh 2.44). 
b. Giao tuy€n ciia mijt phing voi hinh tr1}: 

Tuy theo vi tri cua m~t phrtng d6i v&i trµc cua hinh tn.i , ma c6 cac d~ng giao 
tuy€n sau: 

- N€u m~t phrtng q song song v&i trµc cua hinh tn.i thi giao tuy@n la m9t hinh 
chu nh~t (Hinh 2.45). 

- N Su m~t phfulg q vuong g6c v&i tn.ic cua hinh tn.i, thi giao tuy€n la mQt duong 
tron (Hinh 2..46). 

Hinh 2.46: Giao tuy@n cua m~t phrtng vuong g6c v&i tn.ic hinh tn.i 
- NSu m~t phrtng q nghieng m&i tn.ic cua hinh trµ, thi giao tuy€n la m9t duong 

elip (Hinh 2.4 7). 

Hinh 2.4 7: Giao tuy€n cua m~t phrtng nghieng vuong g6c v&i tn.ic hinh tn.i 

Vi dy, d§.u tn.ic xe ranh la giao tuy€n cua hai m~t phrtng song song v&i tn.ic va 
m9t m~t phrtng vuong g6c v&i tn.ic hinh trµ t~o thanh. 
2.3.2. Giao tuy€n ciia cac kh6i hinh hqc: 

Cac kh6i hinh h9c t~o thanh v~t th€ c6 th€ c6 nhung vi tri tuong d6i khac nhau. 
NSu hai kh6i hinh h9c c~t nhau nghia la cac m~t cua hai kh6i hinh h9c c6 nhung 
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di€m chung, t~p hgp tftt ca nhi.lng di€m chung d6 la giao tuy@n cac m~t cua hai 
kh6i hinh h9c, thuong g9i la giao tuy@n cua v~t th€. 

Trong thµc t@ thuong g~p cac giao tuy@n c6 d~ng khac nhau tren v~t th€ hay cua 
chi ti@t may. 

Ta xet each ve cac giao tuy@n cua v~t th€ trong m()t s6 truong hgp d~c bi~t 
thuong g~p: 

Nhi.lng truong hgp d~c bi~t la nhfrng truong hgp m~t cua m()t hay hai v~t th€ la 
Hing tf\,l hay hinh tf\,l, vuong g6c v6i m()t hay hai m~t phfmg hinh chi@u. 

I I 

IA3 

·- --~--
1 

I 
Hinh 2.49: Hinh chiSu cua ranh tren chom cftu 

Do d6 hinh chi@u cua m~t v~t th€ tren m~t phing hinh chi@u d6 bi@n thanh m()t 
duong. Duong nay cfing la hinh chi@u cua giao tuy@n cua hai v~t th€ tren m~t 
phing hinh chi@u d6. 
b. Giao tuy~n ciia hai khBi da di~n: 

Kh6i da di~n duqc gi&i h~n b&i cac da giac, nen giao tuySn cua hai kh6i da di~n 
la duong gfty khuc khep kin. D€ ve giao tuySn, phal tun cac dinh cua duong gfty 
khuc b~ng each dung m~t c~t ph\l trq hay dung tinh chftt cac m~t cua kh6i da di~n 
chi@u thanh do~n thing. 
Vi di!: Ve giao tuySn cua hinh Hing tf\,l day hinh thang va hinh Hing tf\l day tam 
giac (Hinh 2.50). 

Hinh Hing 1f\l day hinh thang c6 cac m~t ben vuong g6c v&i m~t phing hinh 
chiSu b~ng, nen hinh chi@u b~ng cua giao tuySn trung v&i hinh chiSu b~ng cua cac 
m~t ben d6. 

Hinh Hing tf\,l day hinh tam giac c6 cac m~t ben vuong g6c v&i m~t phing hinh 
chi@u c~nh nen hinh chi@u qmh cua giao tuySn trung v&i hinh chi@u c~nh cua cac 
m~t ben d6. 

C~nh a va b cua Hing tf\,l day hinh thang giao nhau v&i hai m~t ben ef va eg cua 
Hing tf\l tam giac t~i cac di€m 1, 2 va 3, 4. C~nh fva g cua Hing tf\l tam giac giao 
nhau v&i hai m~t benad va be t~i cac di€m 5, 6 va 7, 8. Hinh chi@u b~ng va hinh 
chi@u c~nh cua cac giao di€m d6 da bi@t, nen b~ng each tun hinh chi@u thu ba cua 
di€m (ke cac duong gi6ng tu cac di€m da bi@t ru hai hinh chi@u b~ng va c~nh), se 
ve duqc hinh chi@u dung cua di€m d6. Cu hai di€m cung n~m tren chung cua hai 
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m~t ben cua hai hinh Hing tf\l thi n6i l~i ta se dm;rc giao tuySn la dm:mg gay khuc 
khep kin 1- 3 - 5 - 6 - 4 - 2 - 8 - 7 - 1. 

Hinh 2.50: Hinh chiS~ giao ~ySn cua hai khfii da giac 

d 

Hinh 2.51: Giao nhau cua hai khfii da di~n 

c. Giao tuy~n cua hai kh6i trim: 
Hai khfii tron c6 hai m~t tron xoay, nen giao tuySn cua hai m~t tron xoay la 

duong cong khong gian. DS ve giao tuySn phai tim m9t s6 diSm cua giao tuySn, r6i 
n6i l~i t~o thanh giao tuySn cua hai khfii tron. Dung tinh ch~t cua cac m~t phing 
vuong g6c v&i m~t phing hinh chiSu hay dung m~t cit dS tim diSm cua giao tuySn. 



36 

► Giao tuySn cu.a hai hinh trµ: hai hinh trµ c6 duong kinh day khac nhau (Hinh 
2.52). 

M~t trµ be vuong g6c v&i m~t phimg hinh chiSu c~nh nen hinh chiSu c~nh cu.a 
giao tuySn trung v&i hinh chiSu c~nh cu.a m~t trµ. M~t trµ l&n vuong g6c v&i m~t 
ph~ng hinh chiSu b~ng, nen hinh chiSu b~ng cu.a giao tuySn trung v&i hinh chiSu 
b~ng cu.a m~t trµ l&n. B~ng each ve hinh chiSu thu ba cu.a diSm, se tim d_uqc hinh 
chi Su dung cac di Sm cu.a giao tuySn. Khi ve, tnr&c hSt ve cac di Sm 1, 3, 5 sau d6 
ve cac diSm bftt ky cu.a giao tuySn 2, 4 ... 

____ i_,_ 

I 

Hinh 2.52: Giao tuySn cu.a hai hinh trµ 
► M<)t sf> truong hqp d~c bi~t: 

- Truong hqp hai hinh trµ c6 duong kinh b~ng nhau, d6ng thm hai trµc cu.a 
chung cit nhau, thi giao tuySn cu.a hai m~t trµ d6 la hai duong elip. NSu hai trµc 
cu.a hai hinh trµ d6 song song v&i m~t ph~ng hinh chiSu thi hinh chiSu cu.a giao 
tuySn tren m~t ph~ng hinh chiSu d6 la hai do~n th~ng nhu hinh ve.Hinh 2.53 
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Hinh 2.53: Giao tuy@n hai hinh tf\l c6 duong kinh bing nhau 
- Giao tuy@n cu.a hai khf>i tron xoay c6 cung tf\].c quay la m9t duong tron. N@u 

tf\].c d6 song song v6'i m~t phrtng hinh chi@u nao thi hinh chi@u cu.a giao tuy@n tren 
m~t phrtng hinh chi@u d6 la m9t do~n thing. Hinh ve du6'i day la giao tuy@n cu.a 
hinh tf\]. v6'i hinh cftu (Hinh 2.54) va giao tuy@n cu.a hinh n6n q1t v6'i hinh cftu 
(Hinh 2.55). 

I 
I 

Hinh 2.54: Giao tuyen cua hlnh tr1;.1 
voi hlnh cau 

2.4. llinh chi~u trl}c do: 
2.4.1. Khai ni~m v~ hinh chi~u trl}c do: 

I 

Hinh 2.55: Giao tuyen 
cua h1nh n6n v6i h1nh cau 

Hinh chi@u vuong g6c th€ hi~n chinh xac hinh d~ng va kich thu6'c cu.a v?t th€, 
nhung m6i hinh chi@u vuong g6c thuong chi th€ hi~n duqc 2 chiSu cu.a V?t th€, lam 
nguoi. d9c ban ve kh6 hinh dung hinh d~ng v?t th€ d6. Vi V?Y nguai ta dung hinh 
chi@u tf\].c do d€ th€ hi~n d6ng thai tren m9t hinh biSu diSn ca ba chiSu cu.a v?t th€, 
nen hinh biSu diSn c6 tinh l?P th€ nen g9i la hinh ba chiSu. Thuong tren ban ve cu.a 
nhfrng v?t th€ phtrc t~p, ben c~nh cac hinh chi@u vuong g6c, thuong ve them hinh 
chi@u tf\].c do cu.a v?t th€ d€ nguai d9c ban ve d@ hinh dung hon. 

2.4.2. PhtrO'ng phap hinh chi~u trl}c do: 
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Trong khong gian l§y m~t phing (P') lam m~t phing chiSu va phuong chiSu L 
khong song song v&i (P'). Gim vao v~t th€ h~ t9a d9 vuong g6c theo 3 chiSu dai, 
r9ng, cao va d~t v~t th€ sao cho phuong chiSu L khong song song v&i 1 trong 3 
tl1)c t9a d9 d6. ChiSu v~t th€ cung h~ t9a d9 vuong g6c len m~t phing (P') theo 
phuong chiSu L, ta duqc hinh chiSu song song cua v~t th€ cung h~ t9a d9 vuong 
g6c. 

Hinh biSu di@n d6 g9i la hinh chiSu tl1)c do cua v~t th€. 
Hinh _chiSu cua 3 tl1)c t9a d9 g9i la cac tl1)c do. 

a. H~ s6 bi~n d~ng theo tr1_1c do: 
Hinh chiSu cua ba tl1)c t9a d9 la O'X', O'Y', O'Z', g9i la cac tl1)c do. Ti s6 giua 

d9 dai hinh chiSu cua m9t do~n thing n&m tren tl1)c t9a d9 v&i d9 dal do~n thing 
d6 g9i la h~ s6 biSn d~ng theo tl1)c do. 
G9i: 

O'A' 
OA = p la h$ so bien d9ng theo trl}C do O'X'. 

O'B' 
OB = q la h$ so bien d9ng theo trl}c do O'Y'. 

O'C' - = r la h$ so bien d9ng theo trl}c do O'Z'. oc 
b. Phan lo~i hinh chi~u tr1_1c do: 

► Can cu vao phuong chiSu L, chia ra: 
- Hinh chiSu tl1)c do vuong g6c: nSu phuong chiSu L vuong g6c v&i m~t phing 

chiSu (P'). 
- Hinh chiSu tl1)c do xien: nSu phuong chiSu L khong vuong g6c v&i m~t phing 

chiSu (P'). 
► Can cu vao h~ s6 biSn d~ng, chia ra: 

- Hinh chiSu tl1)c do dSu: nSu bah~ s6 biSn d~ng brtng nhau (p = q = r). 
- Hinh chiSu tl1)c do can: nSu hai trong bah~ s6 biSn d~ng brtng nhau (p = q#r), 

(p = r # q) ho~c (p # q = r). 
- Hinh chiSu tl1)c do l~ch: nSu bah~ s6 biSn d~ng khong brtng nhau (p#q# r). 

Trong Ve ky thu~t thmmg dung lo~i hinh chiSu tl1)c do xien can (p = r # q) va 
L khong vuong g6c v&i m~t phing chiSu P') va hinh chiSu tl1)c do vuong g6c dSu 
(p = r = q va L vuong g6c v&i m~t phing chiSu P') 

2.4.3. Hinh chi~u tr1_1c do xien can: 
Hinh chiSu tl1)c do xien can la lo~i hinh chiSu tl1)c do xien c6 m~t phing t9a d9 

XOY song song m~t phing hinh chiSu P' va hai trong bah~ s6 biSn d~ng brtng 
nhau (p = r #q). Goe giua cac tl1)c do x'o'y' brtng g6c y'o'z' va brtng 135° 
, g6c x'o'z' = 90° va cac h~ s6 biSn d~g (p = r =1, q = 0,5. Nhu v~y tl1)c O'Y' 
lam v&i duong n&m ngang m9t g6c 45°( 

Hinh chiSu tl1)C do xien can thuong dung dS th€ hi~n nhung chi tiSt c6 chiSu dai 
l&n. 
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2.4.4. Hinh chi~u tn_1c do vuong goc d~u: 
Lo<;1i hinh chi€u trµc do vuong g6c dSu c6 vi tri cac tf\lc do v6i cac g6c x'o'y' 

b~ng g6c y'o'z', b~ng g6c x'o'z' va b~ng 120°, cac h~ s6 bi€n d<;1ng theo cua tf\lc 
o'x', o'y' va o'z' la: p = q = r = 0,82. 

D€ don gian cho vi~c ve nguoi. ta thuong dung h~ s6 bi@n d<;lllg quy u6c 
p=q=r=l. 

V 6i h~ s6 bi@n d<;1ng quy u6c nay, hinh chi@u tf\lc do duqc xem nhu ph6ng to len 
1:0,82 = 1,22 lAn so v6i thµc t@. 

X 

x' 
y' 

Hinh 2.57: Hinh chi@u trµc do vuong g6c dSu 
2.4.5. Cach dl}'ng hinh chi~u tr1_1c do: 
a. Chqn lo~i hinh chi~u tr1_1c do: 

z' 

120° y' 

D€ bi€u diSn m9t v~t th€, c6 th€ dung m9t trong cac lo<;1i hinh chi€u tl1)c do da 
quy dinh trong TCVN 11 - 74. Song tuy theo d~c di€m hinh d<;1ng va cftu t<;lo cua 
tung v~t th€ va tuy theo mvc dich th€ hi~n ma ch9n lo<;li hinh chi@u thich hqp. 
b. Dl}'ng hinh chi~u tr1_1c do: 

Phuong phap t9a d9 la phuong phap ca ban dung d€ d\Illg hinh chi@u tf\lc do 
cua v~t th€. 

Mu6n d\Illg hinh chi€u tf\lc do cua m9t v~t th€, cftn phai bi€t duqc each d\Illg 
hinh chi@u trvc do cua m9t di€m. Cach d\Illg hinh chi@u tf\lc do cua m9t di€m nhu 
sau: 

Tru6c h€t ve vi tri cac tf\lc do va xac dinh t9a d9 vuong g6c cua di€m, 
Vi dv: di€m A (XA, YA, ZA), sau d6 can cu vao h~ s6 bi@n d<;lng cua lo<;li trvc 

do da ch9n ma xac dinh t9a d9 tl1)c do cua di€m d6 b~ng each nhan t9a d9 vuong 
g6c v6i h~ s6 bi@n d<;lllg tuong ung: 

X'A=pxXA; 
Y'A = qx YA; 
Z'A =rqxZA. 

LAn luqt d~t cac t9a d9 trµc do cua diSm d6 len cac tf\lc do se xac dinh duqc 
di€m A' la hinh chi@u tf\lc do cua di€m A 
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z' 
z 

A1 

XA 
h 

<( 

- N 
Ax - , 

X 0 h 

<( 

>-
1. 

A2 
y 
Hinh 2.58: Hinh chi@u tr\lc do m(H di€m 

z' 

y' 

c) d) 

Hinh 2.60: Cach d\Illg hinh chi@u tll,lc do cua v~t th€ hinh 2.57 
Khi ve hinh chi@u tll,lc do cua v~t th€ ta can cu vao d~c di€m c§.u tc;10 va hinh 

dang cua v~t th€ d€ ch9n each d\Illg hinh chi@u tll,lc do sao cho don gian nhftt. 
+D6i vm v~t th€ c6 dc;tng hinh h()p: nen ch9n hinh h()p ngoc;ti ti@p cho v~t th€ va 

chc.m ba m~t cua hinh h9p lam ba m~t ph~ng t9a d9. 
+D6i v&i v~t th€ c6 m~t phing d6i xung ta ch9n m~t ph~g d6i xung d6 lam m~t 

ph~ng t9a d9.c6 hinh h9p 
2.5. Hinh cit va mJt cit: 
2.5.1. Khai ni~m v@ hinh cit va mJt cit: 

D6i v&i nhung v~t th€ c6 cftu tc;10 ben trong phuc tc;tp, n@u dung net khuftt d€ th€ 
hi~n thi hinh ve se khong duqc r5 rang kh6 hinh dung d6i v&i nguai d9c ban ve. Vi 
v~y trong ban ve ky thu~t, thuang dung loc;ti hinh bi€u di@n khac g9i la hinh cit va 
m~t cit. 

N9i dung cua phuong phap hinh cit va m~t cit la. 
D€ bi€u di@n hinh dc;tng ben trong cua v~t th€, ta gia sir r~g dung m9t m~t phimg 
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tuong tuQTig cfit qua phftn c~u t~o ben trong nhu 16, ranh.v.v ... cua v~t th€ bi cfit 
lam hai phftn. Sau khi l~y di phftn v~t th€ n&m gifra nguai quan sat va m~t ph~ng 
cfit, r6i chi€u vuong g6c phftn v~t th€ con l~i len m~t ph~ng hinh chi€u song song 
v&i m~t ph~ng cfit, se dugc se dugc m(}t hinh bi€u di Sn, g9i la hinh cfit. N €u chi ve 
cac duang bao cua v~t th€ n&m tren m~t ph~ng cfit ma khong ve cac duang bao 
cua v~t th€ a phia sau m~t ph~ng cfit thi hinh bi€u diSn d6 g9i la m~t cfit. 

TCVN 8 - 40 : 2003 quy dinh cac quy tic vS biSu diSn hinh cit va m~t cfit 
dung cho t~t ca cac ban ve ky thu~t n6i chung va TCVN 8 - 44 : 2003. Quy dinh 
cac quy tfic vS bi€u diSn hinh cfit va m~t cfit dung cho ban ve ca khi n6i rieng. 
TCVN 8 - 40 : 2003 va TCVN 8 - 44 : 2003 dugc chuySn d6i tu ISO 128 - 40: 
2001 va ISO 128 - 44: 2001. 

V~y hinh cfit la hinh bi€u diSn cac duang bao v~t th€ n&m tren va n&m sau m~t 
ph~ng cfit. 
Chu y: m~t ph~ng cit chi la m~t ph~ng tuong tuQTig. Vi~c cit d6 chi c6 tac d\lllg 
d6i v&i m(}t hinh cit ho~c m(}t m~t cit nao d6, con cac hinh bi€u diSn khac khong 
bi anh huong gi d6i v&i m~t cfit d6. 

DS phan bi~t phfrn v~t th€ n&m tren m~t ph~ng cfit va phfrn v~t th€ n&m a 
phia sau m~t ph~ng cfit, tieu chuftn quy dinh ve m~t cfit bfing ki hi~u v~t li~u tren 
m~t cfit theo: TCVN 7 :1993. 

Ki hi¢u v(it li¢u tren m(tt c&t: 
Ten v?tli~u Kf hi~u V?t li~u tren m?t cat 

1. Kimfoc;1i W$A 
2. Phi kimloc;1i 

~ 

3. Kfnh - V?t li~u trong v.v I# ##1 ~ 

4. G6 [[[[[[[[[IT~ 
5. Chat long F- ~ 

2.5.2. Hinh ciit: 
a. Phan lofi hinh ciit: 

► Chia theo vi tri m~t ph~ng cfit d6i v&i mfit ph~ng hinh chi€u ca ban: 
- mnh c&t dung: n€u m~t ph~ng cfit (P') song song v&i m~t ph~ng hinh chi€u 

dung (Hinh 2.61). 
- mnh c&t b&ng: n€u m~t ph~ng cfit (P') song song v&i m~t ph~ng hinh chi€u 
bfing (Hinh 2.62) 
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Hinh 2.62: Hinh clftt bing 

l I 
l • I 

r-!.-~--•--, 
I I I 

!E)-l-.l 
I • I 
I I 
I . I 

I - - - ~ - - - _1 

I 

- ffinh c&t c(;tnh, nSu m~t phfulg clftt (P') song song v6'i m~t phfulg hinh chiSu 
q1nh (Hinh 2.63) 
- ffinh c&t nghieng: nSu m~t phing clit khong song song v6'i m~t phing hinh chiSu 
CO' ban (Hinh2.64). 

A A-A 

Hinh 2.64: Hinh clftt nghieng 
Cac hinh clit dung, bing, c<:1nh c6 th€ d~t ngay a vi tri hinh chiSu tuang ung. 
► Chia theo s6 luqng m~t phing clit: 

- Hinh clit su d1:1ng m(H m~t phing clit, thuong g9i la hinh clit dan gian. 
- Hinh clit su d1:1ng hai ho~c ba m~t phing clit song song v6'i nhau (Hinh 2.65) 

thuong g9i la hinh clit b~c. 
Khi ve, cac hinh clit cua cac m~t phing clit song song d6 duqc th€ hi~n tren cung 

m9t hinh clit chung, gifra cac m~t phing clit khong ve duong phan each. 
- Hinh clit su d1:1ng cac m~t phing clit giao nhau, thuong g9i la hinh clit xoay. 
Khi ve, hai m~t clit giao nhau d6 duqc th€ hi~n tren cung m9t hinh clit chung, 

gifra hai m~t phing clit khong ve duong phan each. M~t clit nghieng duqc xoay v@ 
song song v6'i m~t phing hinh chiSu dS ve thanh hinh clit. 

► Chia theo ph§n v~t th€ bi clftt: 
- BS th€ hi~n cfiu t<:10 ben trong cua m9t phAn nho cua v~t th€, cho phep ve hinh 
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cit cua phftn do. Hinh cit C\lC b9 co th€ d~t ngay 6 vi tri tuong ung tren hinh chi6u 
ca ban, duong cit C\lc b9 duqc ve bang net zich die ho~c b~ng net luqn song. Hinh 
cit do g9i la hinh cit rieng phftn (Hinh 2.66). 

Hinh 2.66: Hinh cftt rieng phk 

- £>€ giam b&t s6 luqng hinh ve, cho phep ghep phftn hinh chi6u v6'i phftn hinh 
cftt ho~c cac phk hinh cftt v6'i nhau thanh m9t hinh biSu diSn theo cung m9t 
phuong chi6u (Hinh 2.67) 

M9t nua hinh chi6u ghep vm m9t nua hinh cit, g9i la hinh cit ban phftn. 
Quy dinh lfty tf\lc d6i xung cua hinh ( duong chftm g~ch manh) lam duong phan 
each giua phftn hinh chiSu va hinh cftt. 

Trong truong hqp ghep m9t nua hinh chiSu v6'i m9t nua hinh cit 6 tren, nSu 
co net ca ban trung v6'i tf\lC d6i xung thi dung net luqn song lam duong phan each. 
Net nay duqc ve l?ch sang phftn hinh chi Su hay phk hinh cit tuy theo net ca ban 6 
sau m~t phing cit hay 6 tru6'c m~t phing cftt (Hinh 2.68) 

I 
I --w----

Hinh 2.68: Phftn hinh cit 16'n hon phftn hinh chiSu 
2.5.3. MJt ciit: 

M~t cftt la hinh biSu diSn cac duong bao v~t thS nh~n duqc tren m~t ph~ng cftt 
khi tuang tuqng dung m~t phing nay cftt qua v~t th€. M~t phing cftt duqc ch9n 
sao cho no vuong goc v6'i chiSu dai cua phftn v~t th€ bi cit (m~t cftt vuong goc ). 

M~t cftt dung dS thS hi?n hinh d~ng va cftu t~o phftn tu bi cit ma tren cac hinh 
chiSu kho thS hi?n. 
a. Phan lo~i mJt ciit: 
M~t cftt duqc chia ra: 

M¢:t c&t rai: la m~t cit d~t ngoai hinh chiSu tuong ung, duong bao ve b~g net 
ca ban. Co thS d~t m~t cit rai 6 giua phk cit lia cua m9t hinh chiSu nao do. 

Duong bao cua m~t cit rm va m~t cit thu9c hinh cit ve b~ng net liSn d~m. M~t 
cftt rai thuong d~t d9c theo duong keo dai cua net cftt va d~t gftn hinh biSu diSn 
tuong ung. Nhung cung cho phep d~t 6 vi tri bftt ky trong ban ve. 
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1--------

I 
Hinh 2.70: M~t cit rcri d~t 6 gifra hinh chiSu 

Mg,t c&t ch(ip: la m~t cit d~t ngay tren hinh biSu di€n tuong ung. Duang bao cu.a 
m~t cit ch~p ve brtng net li~n manh. Cac duang bao t<;ti nai d~t m~t cit cu.a hinh 
biSu di€n vfrn ve d!y du. 

Hinh 2. 71: M~t cit ch~p 
b. Ki hi~u va cac qui djnh v~ mJt ciit: 

Ca.ch ghi chu thich tren m~t cit cilng gi6ng nhu each ghi chu tren hinh cit, c!n 
c6 cac net cit xac dinh vi tri m~t ph~ng cit, mui ten chi hu6ng chiSu va chu ki hi~u 
m~t cit (Hinh 2.72). 

- Truang hqp m~t cit ch~p hay m~t cit rcri khong c6 tfl.lc d6i xung trung v&i vSt 
m~t phkg cit hay duang keo dai cu.a m~t ph~ng cit thi chi c!n ve net cit, mui ten 
chi hu6ng chiSu ma khong c!n ghi ki hi~u brtng chfi (Hinh 2.73) 

r-

~ 
Hinh 2.73: Truang hqp khong ghi chfr ki hi~u 

- M~t cit duqc d~t dung theo hu6ng mui ten, cho phep d~t m~t cit 6 vi tri b~t ki 
tren ban ve. NSu m~t cit da duqc xoay, thi tren chu ki hi~u c6 mui ten cong cung 
gi6ng nhu hinh cit da duqc xoay (Hinh 2.74) 
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Hinh 2.74: Ki hi~u cac m~t c~t gi6ng nhau da xoay 

- NSu m~t phrtng c~t di qua trµc cua duong bao xoay ho~c phftn lorn tron xoay, 
thi duong bao cua 16 ho~c phftn lorn d6 duqc ve dfty du tren m~t c~t (Hinh2. 7 5) 

- Trong truong hqp d~c bi~t, cho phep dung m~t trµ d€ c~t. Khi d6 m~t c~t duqc 
trai phrtng (Hinh 2. 7 6) 

0a trai 

I 

\·-<®--
·, I 

Hinh 2. 7 6: M~t c~t da trai 
2.5.4.Hinh trich: 

Hinh trich la hinh bi€u diSn chi tiSt (thuong duqc ph6ng to) trich ra tu m◊t hinh 
bi€u diSn da c6. 

Hinh trich th~ hi~n ro rang va ti mi them vS duong net, hinh d~ng, kich thu6'c 
cua b◊ ph~n duqc bi€u di@n (Hinh 2. 77). 

DS chi d~n phftn duqc trich ra tu hinh bi€u diSn da c6, duqc quy dinh dung 
duong tron hay duong ovan net liSn manh khoanh phAn duqc trich, kem theo s6 
thu tg bing chfr s6 La Ma. Tren hinh trich c6 ghi s6 thu tg tuang ung va ti 1~ 
ph6ng to, nhu: I/(2: 1) 

Hinh 2.77: Hinh trich 

I 

(2: 1) 
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1. Cac tieu chuftn nha nu6c: Tai li~u thiSt kS (1985); Dung sai lip ghep 

(1977); Bu-long, dai 6c, vit c~y (1985).TCVN 2244 - 91 
2. Ve ky thu~t ca khi - Trftn Hfru QuS - NXB D~i h9c va trung h9c chuyen 

nghi~p - Ha N(H 1988. 
3. Giao trinh hinh h9c h9a hinh - Trftn Hfru QuS - NXB Giao d\lc - Ha N9i 

1983. 
4. Ky thu~t lap 10 ph6 thong - NXB Giao d\lc - Ha N9i 1995. 
5. Ve ky thu~t- Ha Quan djch- NXB Cong nhan ky thu~t- Ha N9i 1986. 
6. Giao trinh Ve ky thu~t - Trftn Hfru QuS va Nguy€n Van Tu~n - NXB Giao 

d\lC - Ha N9i'2006. 
7. Giao trinh ve ky thu~t cua dv an. 

CAUHOIVABAIT~ 
Can hoi: 

1. ThS nao la hinh chiSu trvc do cua v~t th€ va h~ s6 biSn d~g theo cac trµc? 
2. Neu each phan lo~i hinh chiSu trµc do, vi tri cac trµc do va h~ s6 biSn d~ng 

cua cac lo~i hinh chiSu trµc do thuong dung? 
3. Phuang phap CO' ban dS ve hinh chiSu trµc do nhu th€ nao? Neu trinh tv 

dlJllg hinh chiSu trµc do cua v~t th€? 
4. ThS nao la hinh cit va m~t cit? Neu sv khac nhau gifra hinh cit va m~t cit? 
5. Th€ nao g9i la hinh cit dung, cit c~nh, cit brtng? 
6. M~t cit duqc phan lo~i nhu th€ nao? ThS nao g9i la m~t cit ch~p? 
7. ThS nao g9i la hinh trich? Hinh trich duqc su d\lng trong truong hqp nao? 
8. Neu ro SlJ khac nhau gifra m~t cit rai va m~t cit ch~p va nhfrng quy djnh v€ 

m~t cit? 
Bai ttp: 
Bai 1: DlJllg hinh chiSu trµc do xien g6c can cac v~t th€ cho brtng cac hinh chiSu 
vuong g6c sau: (Hl, H2 va H3).Hinh 2.78. 

H1 H2 
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-

Hinh 2.78: Hinh cho bai t~p 1 

Bai 2: Dl,ffig hinh chiSu trµc vuong g6c dSu cac v~t th~ cho b&ng cac hinh chi~u 
vuong g6c sau: (H4, H5 va H6).Hinh 2. 79 

H4 

~ 

H6 

H7 

Hinh 2.79: Hinh cho bai t~p 

Bai 3: Ve ba hinh chiSu cua v~t th~ tir cac hinh chiSu trµc do sau: (H8, H9) Hinh 
2.80 
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'----------------,,.., •-Jl-•m-------------
Hinh 2.80: Hinh cho bai t~p 3 

Bai 4: Ve cac hinh cit theo cac m~t phfulg cit A-A cho trong cac hinh (hinh 2.81). 
A 

I ! I ! I 
00 ,.., 

sq-,.., N 

64 22 

CD 0 80 
------------~ 

Hinh 2.81: Hinh cho bai t~p 4 

HO~T D<)NG III: TIIVC HANH T ~I LOP 

* T6 chuc cho h9c sinh luy~n t~p ve l~i khung ve, khung ten, ghi cac n9i dung cftn 
thi13t vao khung ten. 
* Cho h9c sinh ve l~i m9t s6 hinh trong cac bai t~p tren vao kh6 gi~y A4, A3 M6i 
h9c sinh thvc hi~n rieng m9t ban ve. 
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BAI 3: cAc PREP cmEu v A HINH cmEu co BAN 

Gi6i thi~u: 
Di lam lam vi¢c c6 hi¢u qua cao thi doi h6i nguai c6ng nhan lanh nghJ ngoai 

kiin thuc va ky nang chuyen man cua mznh cdn phai c6 nhfmg kiln thuc vJ ve ky 
thwjt phai d9c, hidu ro va phan tich aU(lC ccic lot;zi ban ve ky thwJt ban ve du(lc SU 
d!!,ng trong qua trinh thao ldp, sua chua, bao d-ffng va gia c6ngchi tt;zo cac san 
phdm. Mu6n VWJ doi h6i nguai c6ng nhan phai c6 nhfmg kiln thuc vd ve ky thu(it, 
kiin thuc d9c va phan tich ban ve ad hinh dung d<iy du va chinh xac cac chi tilt, 
cac b9 ph(in cua thilt bt. N9i dung bai h9c nay trang bi cho h9c vien nhfmg kiln 
thuc can thilt ad giup cho h9c vien d9c va hidu chinh xac n9i dung cua cac lot;zi 
ban ve ky thu(j,t nhJm nang cao hi¢u qua va chdt luang c6ng viefc. 
Ml}.C tieu th\fC hi~n: 
H9c xong bai h9c nay, h9c vien c6 nang Ive: 

-Ve m9t s6 chi tilt CO' khi nhu: ren, banh rang, lo XO ... theo dung qui UO'C ky 
thu<J,t 

-Ve cac m6i Zdp ghep ca khi nhu: ghep b&ng ren, then, ch6t, dinh tan, m6i han. .. 
theo dung qui uac ky thu(it 

-Phan tich du(lc cac ban ve chi tilt, ban ve ldp cua m9t s6 chi tilt CO' khi dan 
gian theo dung qui U(YC ky thu(U. 

-Dv tru aU(lC kh6i lu(fl1g v(it tu cdn thilt phl!,C Vl!, qua trznh thi c6ng cac chi tilt 
CO' khi dan gian theo cac tieu chudn da qui djnh. 

-Kit h(JJJ vai th(! ca khi ad di ra phuang an thi c6ng phu h(JJJ, kidm tra qua trinh 
thi c6ng, thi c6ng dung vai thilt ki 
N{H dung chinh: 
3.1. Ve qui U"O'C cac chi ti~t CO' khi: 
3.1.1. Ren va ve qui rr6'c ren: 
a. S\f hlnh thanh ciia ren: 

Ren hinh thanh nha chuySn d(mg xo~n 6c. M(H diSm chuySn d9ng d€u tren m9t 
duang sinh, khi duang sinh d6 quay d€u quanh m9t trµc c6 dinh se t~o thanh 
chuySn d9ng xo~n 6c. Quy d~o cua diSm chuySn d9ng la duang xo~n 6c. NSu 
duang sinh la m9t duang thllng song song v6i trµc quay, thi c6 duang xo~n 6c trv. 

• NSu duang sinh la m9t duang thllng c~t trvc quay, thi c6 duang xo~n 6c n6n. 
Khoang each di chuySn cua diSm chuySn d9ng tren duang sinh, Khi duang sinh 

quay quay quanh trµc duqc m9t vong g9i la bu&c xo~n. Bu&c xo~ duqc ky hi~u la 
Ph. 

M9t duang bao (hinh tam giac, hinh thang, hinh vuong v.v .. ) chuySn d9ng xo~n 
6c tren m~t trµ ho~c m~t con se t~o thanh m9t b€ m~t g9i la ren. Duang bao chrra 
trvc cua m~t trµ hay m~t con d6 (m~t cit ren) g9i la profin ren. 

NSu ren duqc t~o thanh do duang bao chuySn d9ng cung chi€u kim d6ng h6 
theo hu&ng xa rm nguai quan sat thi gQi la ren phai. NSu ren duqc t~o thanh do 
duang bao chuySn d9ng nguqc chi€u kim d6ng h6 theo hu&ng xa rai nguai quan 
sat thi gQi la ren trai. 

Ren hinh thanh tren trµc thi gQi la ren ngoai, ren hinh thanh trong 16 g9i la ren 
trong. 
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b. Cac y~u t6 cua ren: 
+ Protin ren: la hinh phimg t~o thanh ren, c6 cac lo~i hinh tam giac, hinh thang, 

hinh vuong V .v .. 
d d d 

b) c} 
Hinh 3 .1: Cac y€u t6 cua ren 

+ Duong kfnh ren: duong kfnh lon nhftt cua ren g9i la duong kfnh ngoai. Duong 
kfnh ngoai tieu bi~u cho kich thu&c cua ren va ki hi~u la d. Duong kfnh be nhftt cua 
ren g9i la duong kfnh trong, ki hi~u la d 1. 

+ S6 dftu m6i: n€u c6 nhi€u hinh phfing gi6ng nhau chuy~n d9ng theo nhi€u 
duong xo~n 6c each d€u nhau thi t~o thanh ren c6 nhi€u dftu m6i, s6 dftu m6i ki 
hi~u la n. 

a) Ren ~·dAu m6t b) Ren bal d4u m& 
Hinh 3 .2: Ren m9t dftu m6i va ren hai dftu m6i 

+ Bu&c ren: la khoang each theo chi€u tI1Jc gifra hai dinh ren ho~c day ren k€ 
nhau, bu&c ren ki hi~u la P. Nhu v~y d6i v&i ren nhi€u dftu m6i thi bu&c xo~n la 
tich s6 cua s6 dftu m6i v&i bu&c ren: Ph= n.P. 

+ Huong xo~n: Huong xo~n cua ren la huong xok cua duong xo~n 6c t~o 
thanh ren d6. 
c. Cach ve quy rr6'c ren: 
Ren duqc ve don gian theo TCVN 5907 -1995 phu hqp v&i ISO 6410/1 :1993. 

► D6i v&i ren thfty (ren tfl.lc va hinh c~t cua ren 16) duqc ve nhu sau: 
+ Duong dinh ren ve bfing net li€n d~m. 
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+ Duong day ren ve bing net liSn manh. Tren hinh biSu di€n vuong g6c v&i tll).C 
ren, cung tron day ren duqc ve khoang 3/4 duong tron va khoang ho 1/4 duong 
tron a vi tri g6c tren ben phai. 

+ Duong gi&i h~n ren (cua do~n ren day) ve bing net liSn d~m. 

Hinh 3.3:Cach ve ren 16 Hinh 3.4: Ca.ch ve ren tll).c 
► Truong hqp ren bi che khuftt: tM ca cac duong, dinh ren day ren va gi&i h~n 

ren dSu ve bing net dut. 

·-·-·r·-· 

--------,-------
Hinh 3.5:Cach ve ren bi che khuftt 

► Truong hqp c§n bi Su di€n do~n ren c~n: dung net li~n manh dS ve. N Su 
khong c6 y nghl'a gi v~ kSt cftu d~c bi~t, cho phep khong ve mep vat dftu ren a tren 
hinh chiSu vuong g6c v&i tll).c ren. 

Hinh 3.6: Ca.ch ve phftn ren c~n 
► Trong m6i ghep ren, quy dinh -u tien ve ren ngoai (ren tren tll).c) con ren 

trong chi ve phftn chua bi ghep 
3.1.2. Ve qui lfO'C banh rang: 
a. Cac thong s6 banh rang: 

► Banh rang tll).: dung d@ truySn chuy@n d9ng quay gifra hai tll).c song song. 
► Banh rang con: dung d@ truySn chuy@n d9ng quay gifra hai tll).c c~t 

nhau.Hinh 3. 7 
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Hinh 3. 7: Banh rang con 

► Banh vit trµc vit: dung dS truy@n chuySn d9ng quay giua hai trµc cheo nhau. 
Banh rang g6m c6 cac thong s6 sau: 
Vong ainh: la duong tron di qua dinh rang, duong kinh ki hi~u la da. 
Vong aay: la duong tron di qua day rang, duong kinh ki hi~u la df. 
Vong chi a: la duong tron dS tinh mo-dun cua banh rang, duong kinh ki hi~u la d. 
S6 rang: la s6 rang cua banh rang, ki hi~u la Z. 
Buac rang: la d9 dai cung giua hai rang k@ nhau tinh tren vong chia, bu6c rang 

ki hi~u la Pt. 
Nhu v~y ta c6: 
Chu vi vong chia bing: n-d = Pt Z 

d=~ Z 
Do d6: 1r 

Hinh 3 .8: Cac thong s6 cua banh rang 
► Mo-dun: la ti s6 Pthr, ki hi~u lam. 

Ta c6: d =mZ. 
Mo-dun cang 16n thi banh rang cang 16n. Hai banh rang mu6n an kh6p dugc v6i 
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nhau thi bu&c rang phai bfulg nhau. Cac kich thu&c cua banh rang dSu lien quan 
d@n mo-dun. Do d6 mo-dun la thong s6 quan tn;mg cua banh rang. Mo-dun cua 
banh rang duqc tieu chufrn hoa theo TCVN 2257- 77. 

► Chi~u cao rang: 
La chiSu cao tinh tu day rang d@n dinh cao, ki hi~u la h. ChiSu cao rang chia ra: 

chiSu cao dinh rang ha= m va chiSu cao day rang hf= 1,25m.ChiSu cao dinh rang 
tinh tu vong chia d@n vong dinh, ChiSu cao day rang tu vong day d~n vong chia. 
Ta c6 cong thuc tinh duong kinh cua vong day va vong dinh nhu sau: 

da = d = 2ha = mZ + 2m = m(Z + 2) 
df= d-2hf = mZ-2,5m = m(Z - 2,5) 
► Hinh d~ng cu.a rang: (profin) la duong cong, phAn nhiSu la duong than 

khai cua hinh tron. Vi k~t c~u cua banh rang phuc t~p nen banh rang duqc ve theo 
quy u&c cua TCVN 13-78. 
b. Ve quy tr&c banh rang trl}: 
Banh rang tf\l duqc quy djnh ve nhu sau 

■ Duong tron va duong sinh m~it dinh rang ve b~ng net liSn d~. 
■ Duong tron va duong sinh m~t chia ve bfulg net liSn d~m. 
■ Khong ve duong tron va duong sinh m~t day rang. 

Trong hinh cit d9c (m~t ph~ng cit chua tf\lC cu.a banh rang) phAn rang duqc quy 
dinh khong ve ki hi~u v~t li~u tren m~t cit, khi d6 duong sinh cua day rang duqc 
ve b~ng net liSn d~. 

Huang rang nghieng va chu V duqc ve b~ng ba net liSn manh. 
Tren hinh chi~u vuong g6c v&i tf\l-C cua banh rang, phAn an kh&p cua banh rang 

( cung tron) duqc ve b~ng net liSn d~. Tren hinh c~t (m~t phfulg c~t chua tf\lc cua 
banh rang) quy dinh rang cua banh chu d9ng che khu~t rang cua banh bi d9ng. 
Tren ban ve ch~ t~o banh rang, ngoai hinh d~ng kich thu&c cua banh rang con c6 
m9t bang ghi nhung thong s6 quan tr9ng cua banh rang nhu mo-dun, s6 rang, g6c 
nghieng ... 

Cach ve quy u&c banh rang n6n, banh vit, thanh rang n6n, banh vit, thanh rang 
tuong u.r nhu each ve quy u&c banh rang tf\l. 

I 

/ 

/ 
/ 

I 
- . ·-j -·-

f3 

a) b) c) 

Hinh 3.9: Cach ve quy u&c banh rang 
a) Banh rang tf\l rang thfulg 
b) Banh rang tf\l rang nghieng 
c) Banh rang tf\l rang chfr V 
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-@-
I 
I 

Hinh 3.10: Banh rang trµ an kh6p 
3.1.3. Ve qui rr&c Io xo: 

Lo XO la chi tiSt dv trfr nang luQTI.g, dung d~ giam xoc, ep ch~t, do Ive, v.v ... 
(Hinh3.11) 

Lo xo xo5n 6c hinh thanh theo duong xo5.n 6c tf\l hay non. Can cu theo tac dl)Ilg 
cua lo XO, lo XO xo5n 6c duqc chia ra cac logi lo XO nen, lo XO xoim va lo XO keo. 
M~t cit cua day lo XO la hinh tron, hinh vuong hay hinh chfr nh~t. 

Hinh 3.11: Lo xo 
Lo XO co kSt cftu phuc tgp, nen duqc ve quy UO'C theo TCVN 14-78, tuong ung 

v&i ISO 2162: 1993 (xem bang 3.1). 
- Hinh chiSu va hinh cit cua lo xo xoin tf\l (hay non) tren m~t phimg chiSu song 

song vm tn;c cua lo xo, cac vong xoin duqc ve bing cac duong thing thay cho 
duong cong. 

- D6i v&i lo xo xoin trµ (hay non) c6 s6 vong xoin l&n hon 4 thi quy dinh chi 
ve 6 m6i dftu lo xo m9t ho~c hai vong xoin (trir cac vong ti), nhung vong xoin 
khac duqc ve bing net ggch chftm qua tam m~t cit cua day tren toan b9 chiSu dai 
va cho phep rut ngin chiSu dai cua lo XO. 

- Nhung lo XO c6 duong kinh hay chiSu dai day lo XO bfing 2mm hay nho hon 
thi duqc ve bfing net liSn d~m, m~t cit cua day lo xo duqc to den. 



Bang 3 .1: Quy u&c ve lo xo xoiln 

i l. Lo io nen, daty troll, a hai , 
(Uu ep [iJ.i 3/4 wng va mm 
bing. 

, i. Lo ;i;:o nen., diy hlnb ch.il ' 
nh~ lJ hm d~u ep l~i 3-/4 , 
vong va m.Ai b!in,g. 

3. Lo XQ nfo limb :116,n dill)' . 
· iron, 6 hai ditt1 ep, li!i 3/4 
\.•ong vii mJ1i bing. 

4. Lo xo m!n, d!y hmh cbO • 
! nh*t, a hai d:i1u mm bbg. . 

5. Lo xo kco, dtty tron co 
m6c :nlm 1rron;g hru m~t 1 

phbg vuoog g6t 1,,•ai nl:uu.1. 

3.2. Ve qui lf()'C cac m6i ghep: 
3.2.1. Ghep bftng ren: 

Hinhchieu 
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~ 
~ 

i I . I m 

~ 
I I 
I t 

Khi chieu diy ml)t ! 

ciit cua dAy :s; 2mm 

,1 ; 

: I I . . 
_i, I 

. ' 

Ghep b~ng ren la lo~i m6i ghep thao duqc, dung rftt ph6 biSn trong cac may 
m6c. M6i ghep b~ng ren g6m c6 m6i ghep bu long, m6i ghep vit cfty, m6i ghep 
vit..v.v. 
a. Mfii ghep bu long: 

Bu long, dai 6c va vong d~m t~o thanh m(H b9 chi tiSt xiSt cua m6i ghep bu 
long. Chung la nhung chi tiSt tieu chufrn va lfty kich thu&c duong kinh d cua bu 
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long lam ca s& d~ xac dinh cac kich thuoc khac cua b9 chi t€t ghep d6. Tren cac 
ban ve, m6i xi€t bu long duqc ve dan gian, cac kich thuoc cua m6i ghep duqc tinh 
theo duong kinh d cua bu long. (Hinh 3 .12). 

~ 

.,, 
I 
Cl) 

...l 
N 

ca 

'° 

b. M6i ghep vit cfiy: 

id 

d1 = 0,85d d0 =1, 1d 

D = 2d Dv = 2,2d 
Hb = 0,7d Hb = 0,8d 
S = 0, 15d 10 = (1,5 + 2)d 
8 1, 8 2: chieu day c□8 chi tiet bj ghep. 
k::,; 0,25d. 

L = 8 1 + 8 2+ S + Her + k 

Hinh 3.12: M6i ghep bulong 

• .J? 

.c 
I 

Doi voi nhung chi ti€t bi ghep c6 d9 day qua Ion ho~c vi m9t li do nao d6 khong 
dung duqc m6i ghep bu long, nguai ta dung m6i ghep vit cfiy. Trong m6i ghep vit 
cfiy, m9t d§u ren cua vit cfiy lfip voi 16 ren cua m9t chi ti€t bi ghep, con chi ti€t bi 
ghep kia c616 tran duqc 16ng vao dftu kia cua vit cfiy. Vit cfiy, dai 6c va vong d~m 
la b9 chi ti€t ghep cua m6i ghep vit cfiy. Kich thuoc cua chung duqc xac dinh theo 
duong kinh d cua vit cfiy. Tren ban ve m6i ghep vit cfiy cfing duqc ve quy UO'C 

(Hinh3.13): Can cu theo v~t li~u cua chi ti€t bi ghep c6 16 ren ma xac dinh chiSu 
dai 11 cua vit cfiy. 

N €u chi ti€t bi ghep bftng thep thi lfiy chi Su dai 11 = d. 
Cac kich thuoc khac duqc tinh theo duong kinh d cua ren. 

-0 
LC) 

c:i 
+ 
...r 

I 

~ , , 

Hinh 3 .13: Moi ghep vit cay 

.....I 
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c. M6i ghep vit: 
M6i ghep vit dung cho nhung chi tiSt bi ghep chiu l1Jc nho. Trong m6i ghep vit, 

phftn ren vit l~p v&i chi tiSt c6 16 ren, con phftn dftu vit ep ch~t chi tiSt bi ghep kia 
ma khong cftn dSn dai 6c (Hinh 3 .14) 

Trong truong hqp khong cftn thiSt thS hi~n ro m6i ghep, cac m6i ghep a tren 
duqc ve don gian nhu (hinh 3.15). 

....I 

'O 
I 

.0 

-0 
(Y') 

0 

+ 

d 

0 
....I 

--...r ~~~~~,......i.-c;,~~~~~...s... 

Hinh 3.14: M6i ghep vit 

3.2.2. Ghep bing then, then boa, ch6t: 
Ghep b~ng then, ch6t la cac lo~i l~p ghep thao duqc. Cac chi tiSt ghep nhu then, 

ch6t la nhung chi tiSt tieu chuftn; kich thu&c cua chung duqc quy dinh trong cac 
van ban tieu chuftn va duqc xac dinh theo duong kinh trµc va 16 cua cac chi tiSt bi 
ghep. 
a) Ghep bing then: 

Ghep bkg then dung dS truySn momen gifra cac t11,1c. Trong m6i ghep b~ng 
then, hai chi tiSt bi ghep d€u c6 ranh then va chung duqc ghep v&i nhau b~ng then. 
Then c6 nhi€u lo~i, nhrmg thuong dung c6 then b~ng, then ban nguy~t va then vat. 

+Then-b~ng: Then b~ng c6 lo~i dftutron (B) va dftu vuong (A) (Hinh 3.16). 

Hinh 3.16: Then b~ng 
Kich thu&c cua then b~ng duqc quy dinh trong TCVN 2261-77. Ki hi~u cua then 

b~ng g6m c6 ten g9i, cac kich thu&c n}ng (b) cao (h) dai (1) va s6 hi~u tieu chuftn 
cua then. 
Vi d1:t: 

- Then b~ng A18 x 11 x 100 TCVN 2261-77. 
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- Then bing Bl8 x 11 x 100 TCVN 2261-77. 
Cac kich thu6c r(mg va cao cu.a then duqc xac dinh theo duong kinh cu.a t11,1c va 

16 cu.a chi ti€t bi ghep. Chi~u dai cu.a then duqc xac dinh theo chi~u dai 16, kich 
thu6c m~t ciit cu.a then va ranh then quy dµih trong TCVN 2261-77. 

0 

Hinh 3 .17: Kich thu6c m~t ciit cu.a then va ranh then 
b) Then ban nguy~t: 

Ki hi~u cu.a then ban nguy~t g6m c6: ten g9i, cac kich thu6c n)ng cao va s6 hi~u 
tieu chuAn cu.a then. 
Vi d1J,: 

- Then ban nguy?t 6 x 10 TCVN 4217 - 86. 
Then ban nguy?t c6 chi~u r9ng b = 6mm, chi~u cao h = 10mm 
Then ban nguy?t c6 d~ng hinh ban nguy?t, ranh then tren tfl,lc cfing c6 d~ng hinh 

ban nguy?t, khi liip hai m~t ben va m~t cong cu.a then la cac m~t ti€p xuc (Hinh 
3.18, 3.19), kich thu6c m~t ciit cu.a then varanh then quy dinh trong TCVN 4217-
86 

0 

Hinh 3.18: Then ban nguy$t 

... ..... 
+ 
0 

b 

Hinh 3.19: Kfch th- de m~it cat cua then va ranh then ban nguy$t 
c) Ghep bing then boa: 

■ Phan lo~i: M6i ghep then hoa g6m ba lo~i: 
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- M6i ghep then hoa thing: profin rang hinh chfr nh~t . 
- M6i ghep then hoa than khai: profin rang d~ng than khai. 
- M6i ghep then hoa tam giac: profin rang hinh tam giac. 
Profin gfic, thong s6 va cac kich thu6c ca ban cac m6i ghep then hoa tren da 

duqc tieu chuftn h6a. 
Kich thu6c danh nghla cua m6i ghep then hoa thing g6m c6 s6 rang z, duong 

kinh trong d va duong kinh ngoai D (Hinh 3.20) 

/.·, 
I ·• a) 

c) 
/.·, 

I •. 

Hinh 3.20: Duong kinh trong d va duong kinh ngoai D cua then hoa 
a) Dinh tam theo duong kinh ngoai D. 
b) Dinh tam theo duong kinh trong d. 
c) Dinh tam theo m~t ben b. 

d) Ghep bing ch6t: 
Ch6t dung d@ l~p ghep hay dinh vi cac chi tiSt v6i nhau nhu hinh ve . Ch6t g6m 

hai lo~i: ch6t tf\l va ch6t con. Chfit con c6 d9 con 1: 50. Duong kinh ch6t tf\l va 
duong kinh ch6t con la kich thu6c danh nghia cua ch6t. 

Ch6t la chi tiSt tieu chuftn, kich thu6c cua chung duqc quy dinh trong TCVN 
2041 - 86 va TCVN 2042 - 86. 
3.2.3. Ghep bing dinh tan: 

Mfii ghep dinh tan la m6i ghep khong thao duqc, dung d@ ghep cac tftm kim lo~i 
c6 hinh d~ng va kSt cftu khac nhau, nhftt la trong cac b9 ph~n bi chftn d9ng m~nh 
nhu cac b9 ph~n cua cftu, vo may bay .. v.v .. 
a) Cac loai dinh tan: 

Dinh t~ thuong dung c6 3 lo~i (Hinh 3.23): Dinh tan mu chom cftu, dinh tan mu 
nua chim, va dinh tan mu chim, kich thu6c cua cac lo~i dinh tan duqc quy dinh 
trong: TCVN 281 - 86 dSn TCVN 290 - 86. 
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Hinh 3.23: Cac lo?i dinh tan 

Khi tan dinh, nguai ta lu6n dinh tan qua cac 16 cu.a chi tiSt bi ghep va d~t mu 
dinh len c6i, sau d6 dung bu.a: tay hay bu.a may tan dftu kia cu.a dinh. 
b) Cach ve dinh tan theo quy rr6'c: 

- M6i ghep dinh tan duqc ve theo quy u6c cu.a TCVN 4179 - 85 
- NSu trong nhung rn6i ghep dinh tan co nhi@u rn6i ghep cung lo~i thi cho phep 

biSu di@n don gian rn9t vai rn6i ghep, cac rn6i ghep con l<;li duqc danh d§.u vi tri 
bing duang trµc va duang tarn (Hinh 3.24). 

I 

3.2.4. Ghep bing ban: 
Ghep bing han la rn6i ghep khong thao duqc. Mu6n thao rai cac chi tiSt ghep, ta 

phai pha va rn6i han d6. Vi khi han nguai ta dung phuong phap lam n6ng chay eve 
b◊ kirn lo~i dS dinh kSt cac chi tiSt l~i vm nhau. . 
a) Phan lo~i m6i ban: 

Can cu theo each ghep cac chi tiSt han, nguai ta chia rn6i han ra lam 4 lo~i 
(Hinh 3.25). 

a) M6i han ghep doi dinh, kf hi$u 0. b) Mai han ghep chG' T, kf hiEj!uT. 

c) M6i han ghep g6c, kf hi$u G d} M6i han ghep ch~p, kf hi$u C 

Hinh 3.25: Cac lo~[ moi han 
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Can cu theo hinh d~ng mep vat cua dftu chi tiSt da chu§n bi d~ him, nguai ta chia 
ra nhiSu ki€u m6i han khac nhau. Ki~u m6i han duqc ki hi~u bfing chfr s6 va bfing 
dtlu quyuac. 

Cac ki~u m6i han va kich thuac ca ban cua m6i han da duqc quy dinh trong cac 
tieu chuftn vS m6i han. 

Khi cftn bi€u diSn hinh d~ng va kich thuac cua m6i han thi tren m~t c~t, duang 
bao m6i han duqc ve bfing net liSn d~m va ve mep vat dftu c~t chi tiSt duqc ve bfing 
net liSn manh (Hinh 3 .26). 

0) 

Hinh 3 .26: M~t c~t m6i han 
Ki hi~u quy uac vS m6i han g6m c6: Ki hi~u bfing chfr vs lo~i han, ki hi~u bfing 

hinh ve vs ki€u m6i han, kich thuac m~t c~t m6i han, chiSu dai m6i han, ki hi~u 
phv d~c trung cho vi tri cua m6i han va vi tri tuang quan cua m6i han (Hinh 3 .27). 

C2-~ 6 - 100/20CO 

Hinh 3.27: Ki hi~u quy uac m6i han 
c) Cach ghi ki hi~u ciia mfii ban: 

r-------1 
I I 
I I 
I I 

Ki hi~u quy uac cua m6i han duqc ghi tren ban ve trong mQt trinh n.r nhftt dinh 
va ghi tren gia ngang cua duang gi6ng d6i vm m6i han thfty va ghi duai gia ngang 
d6i vai m6i han khuftt, cu6i duang gi6ng c6 nua mui ten chi vao vi tri cua m6i han 
(Hinh 3 .28). 

Ki hi~u quy uac cac m6i han duqc quy dinh theo TCVN 3 7 46 - 83. 
Duai day la vi dv vS each ghi ki hi~u m6i han. (Hinh 3 .28) la m6i han ghep ch~p 
c6 ki hi~u: C2- ~6 - 100/200:J 

- C2: Ki€u m6i han ghep ch~p khong vat dftu hai phia. 
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- ~ 6 : Chi6u cao m6i han 6mm 
- 100: m6i han dut quang, chi6u dai m6i quang 100mm va khoang each giua cac 

quang la 200mm. 
- :J: han theo duong bao ha. 

3.3. Dung sai Hip ghep: 
3.3.1. Dung sai: 

Ca sa d€ xac dinh d9 16n cua chi tiSt la cac s6 do kich thu6c. Ca sa xac dinh d9 
chinh xac cua chi tiSt khi ch@ t~o la cac dung sai cua kich thu6c. Chung duqc thS 
hi~n tren ban ve chi tiSt, nguoi cong nhan can cu theo d6 d€ ch@ t~o va ki€m tra. 
a) Khai nifm v~ dung sai: 

Trong thvc tS san xufit, do nhi6u nguyen nhan khac nhau nhu d9 chinh xac cua 
may cong C\l, trinh d9 cua cong nhan, ky thu~t do luong .v .. v. d-a dSn kich thu6c 
cua chi tiSt duqc ch@ t~o khong d~t dSn muc d9 chinh xac tuy~t d6i. Vi v~y, can cu 
theo chuc nang cua chi tiSt va tren CO' SO' dam bao yeu c~u ky thu~t, nguoi ta quy 
dinh ph~m vi sai s6 cho phep nh§t dinh d6i v6i cac chi tiSt. Ph~ vi sai s6 cho 
phep do g9i la dung sai. 

Khi thiSt kS, kich thu6c cua chi tiSt duqc xac dinh theo tinh toan dung dS xac 
dinh cac kich thu6c gi6i g~n va tinh sai l~ch, g9i la kich thu6c danh nghla. Ki hi~u 
kich thu6c danh nghla cua 16 la D, cua tf\,lc lad (Hinh 3.28). 

Cl Cl) 
i:iJ !:: w 

·a5 
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Hinh 3.28: Dung sai t[\lc va 16 
b) Cach ghi sai lfch gi6i h~n kich thrr6'c: 

TCVN 5706: 1993 Quy titc ghi sai l~ch gi6i h~n kich thu6c quy dinh each ghi 
dung sai kich thu6c dai va kich thu6c g6c tren ban ve ky thu~t. Tieu chuAn nay phu 
hqp v6i tieu chuAn qu6c tS ISO 406: 1987 Cach ghi dung sai kich thu6c dai va 
kich thu6c g6c. 

- Sai l~ch ghi kem theo kich thu6c danh nghla c6 dan vi do la milimet. 
- Sai l~ch tren ghi a phia tren kich thu6c danh nghia, Sai l~ch du6i ghi a phia 

du6i kich thu6c danh nghia v6i kh6 chu brtng ho~c be han kh6 chu kich thu6c 
danh nghia. Vi d\1: 55~~'.i 

- NSu tri s6 sai l~ch tren va sai l~ch du6i d6i xung nhau thi ghi cung m9t kh6 
chu v6i kich thu6c danh nghia. Vi d\l: 40± 0,2 

- NSu tri s6 sai l~ch tren ho~c sai l~ch du6i brtng khong thi ghi s6 0. Vi dw 
- Cho phep khong ghi tri s6 sai l~ch brtng o. Vi d\l: 50~0_2;¢1ot

2 

3.3.2. Cfip chinh xac: 
Dung sai d~c trung cho muc d9 chinh xac cua kich thu6c, cung m9t kich thu6c 

danh nghla, nSu tri s6 dung sai cang be thi d9 chinh xac cang cao. 
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Cftp chinh xac la t~p hqp cac dung sai tuong ung v6i m(>t muc chinh xac nhu 
nhau d6i v6'i tftt ca cac kich thu6'c danh nghfa. 

TCVN 2244 - 91 quy dµih 20 cftp chinh xac theo thu tv d9 chinh xac giam dftn: 
01; 1; 2; 3; 4; ... 18. Cac cftp chinh xac tu 01 d€n 5 dung cho calip, d\,lllg cv do, cac 
cftp chinh xac ill 6 d€n 11 dung cho kich thu6'c lrtp cua cac m6i ghep, cac cfip 
chinh xac ill 12 d€n 18 dung cho kich thu6'c tv do. Dung sai c6 tri s6 phv thu9c 
vao kich thu6'c danh ngma va duqc ki hi~u b&i cac chfr s6 cua cfip chinh xac 

Dung sai c6 tri s6 phv thu9c vao kich thu6'c danh ngma va duqc ki hi~u b&i cac 
chfr s6 cua cfip chinh xac. 

Vi dv: ITO 1; ITO; ITl ... ITl 8. 
Du6'i day la tri s6 dung sai tinh brtng micromet (µm) cho cac kich thu6'c tu 3 d€n 

500mm va ill cftp chinh xac tu 5 d€n 11 (bang 3.2) 
Bang 3.2: Tri s6 dung sai (µm) 

Khoang C6p ch nh xyc 

kch th-de 5 6 7 8 9 10 11 

£)en3 4 6 10 14 25 40 60 

Tren 3 den 6 5 8 12 18 30 48 75 

Tren 6 + 10 6 9 15 22 36 58 90 

Tren 10 + 18 8 11 18 27 43 70 110 

Tren 18 + 30 9 13 21 33 52 84 130 

Tren 30+ 50 11 16 25 39 62 100 160 

Tren 50 + 80 13 19 30 46 74 120 190 

Tren 80 + 120 15 22 35 54 87 140 220 

Tren 120 + 180 18 25 40 63 100 160 250 

Tren 180 + 250 20 29 46 72 115 185 290 

Tren 250 + 315 23 32 52 81 130 210 320 

Tren 315 + 400 25 36 57 89 140 230 360 

Tren 400 + 500 27 40 63 97 155 250 400 

3.3.3. Lip ghep: 
Hai chi ti€t lrtp v6'i nhau t<;10 thanh m9t m6i ghep nhu tfl_lc lrtp v6'i 16, bu long lrtp 

v6'i dai 6c ... Trong m9t m6i ghep, chi ti€t ngoai c6 m~t bao, chi ti€t a trong c6 m~t 
bi bao. M~t bao c6 ten chung g9i la 16, m~t bi bao c6 ten chung g9i la tf\lc. L6 va 
trl_lc c6 chung m9t kich thu6'c danh nghfa, g9i la kich thu6'c danh ngma cua m6i 
ghep. Hi~u gifra kich thu&c thvc cua 16 va tfl_lc the hi~n d~c tinh lrtp ghep. NSu 
kich thu6'c thvc cua 16 l&n hon kich thu6'c thvc cua tf\lc thi gifra tfl_lc va 16 c6 d9 
h&, ki hi~u d9 h& la S. NSu kich thu6'c thvc cua tf\lc lan hon kich thu6'c thvc cua 16 
thi gifra tfl_lc va 16 c6 d9 doi, ki hi?u d9 h& la N. 

Lrtp ghep duqc xac dµih b&i tri s6 d9 h& ho~c d9 doi. 
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Tuy theo sv phan b6 cua miSn dung sai cua 16 va tnJc. TCVN 2244 - 91 chia ra 
3 nh6m Hip ghep. 
a) Liip ghep co dl) hfr: 

MiSn dung sai cua 16 b6 tri tren miSn dung sai cua tnJc. 

0-ong khong 
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Hlnh 3.29: Lap ghep c6 d9 hd 

b) Liip ghep co OQ doi: 
MiSn dung sai cua 16 b6 tri du6i miSn dung sai cua tl1.,lc. 
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Hlnh 3.30: Lap ghep c6 d9 d6i 

c) Liip ghep trung gian: -
Lo~i lip ghep c6 thS c6 de) ha ho~c de) doi, miSn dung sai cua 16 va tnJC c6 thS 

giao nhau tung ph~n ho~c toan ph~n. 

X 

g 
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Gae kieu lap ghep trung gian 
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Hinh 3.31: Lap ghep trung gian 

Cac kidu liip ghep tlu()'C thvc hi¢n m9t trong hai h¢ th6ng. 
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■ Lip ghep trong h~ th6ng 16: 
Lip ghep trong d6 ho va d◊ doi khac nhau c6 duqc bfulg each ghep cac tI1,1.c c6 

miSn dung sai khac nhau v6i 16 co ban. 

0 
I-

0 
~ II 
E c: 

0 6 

Lap c6 09 h6 Lap trung gian Lap c6 09 d6i 

Hinh 3.32: Lap ghep trong h~ thong lo 
■ Lip ghep trong h~ th6ng tl1).c: lip ghep trong d6 ho va d◊ doi khac nhau 

c6 duqc brtng each ghep cac 16 c6 miSn dung sai khac nhau v6'i tI1,1.c co 
ban. (Hinh 3.33) 

3.4. Phan tich ban ve chi ti~t: 
Ban ve chi tiSt: g6m c6 hinh ve cua chi tiSt va nhung s6 li~u chi tiSt cfin thiSt dS 

ch@ t~o va kiSm tra. Ban ve chi tiSt bao g6m: 
- Cac hinh bi Su di@n (hinh chi Su, hinh cit, m~t cit ... ) thS hi~n hinh d~ng va cfiu 

t~o cua chi tiSt. 
- Cac kich thu6'c cfin cho vi~c ch@ t~o va kiSm tra chi tiSt th€ hi~n hinh d~ng va 

cfiu t~o chi tiSt. 
- Cac yeu cfiu ky thu~t nhu d◊ nh~n bS m~t, d◊ sai l~ch vs hinh d~ng va vi tri 

cac bS m~t cua chi tiSt, yeu cfiu vS nhi~t luy~n, nhung chi dftn vs cong ngh~ .... , th€ 
hi~n chfit luqng cua chi tiSt. 

- Nhung n◊i dung lien quan dSn vi~c quan ly ban ve nhu ten g9i chi tiSt, v~t 
li~u, ki hi~u ban ve, h9 va ten, chfr ky cua nhung nguai c6 trach nhi~m d6i v6'i ban 
ve. 
3.4.1. Hinh bi~u di~n cua chi ti~t. 

Hinh biSu di€n cua chi tiSt g6m c6 hinh chi~u hinh cit, m~t cit, hinh trich. Tuy 
theo d~c diSm vs hinh d~ng va cfiu t~o cua tung chi tiSt, nguai ve se ch9n cac lo~i 
hinh biSu di@n thich hqp sao cho v6i s6 luqng hinh biSu di@n it ma th€ hi~n dfiy du 
hinh d~g va cfiu t~o cua chi tiSt, d6ng thai c6 lqi cho vi~c b6 tri ban ve. 

Trong m◊t ban ve, hinh chiSu tu trn6'c hay hinh cit dung la hinh biSu di€n chinh 
cua chi tiSt. Hinh biSu di@n d6 di@n ta nhiSu nhfit cac d~c diSm vs hinh d~ng va 
kich thu6'c cua ban ve, d6ng thai phan anh duqc vi tri lam vi~c cua chi tiSt hay vi 
tri gia cong cua chi ti@t. 

Vi dv, 6ng (Hinh 3.34), la chi tiSt tron xoay g6m cac phfin hinh tI1,1. c6 duang 
k~ khac nhau t~o thanh. 6ng duqc gia cong tren may ti~n, nen chi ti St duqc · d~t 
namngang. 

Hinh cit dung th€ hi~n ro hinh d~g ben trong va ben ngoai. 
Hinh Cit A - A th€ hi~n d◊ sau cua 16 012, phfin vat phing dfru 16 ren M2O va 

vi tri cua tam 16 015 o m~t dfiu 6ng. M~t cit B-B th€ hi~n phfin vat phing dfiu 16 
renM16. 
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Hinh trich I c6 ti 1~ 2: 1, th€ hi~n hinh dc;ing va kich thu6'c cua ranh thoat dao 
phAn cu6i ren. 

N goai cac bS m~it c6 d9 nham ghi tren hinh ve, cac m~t con lc;ii c6 d9 nham 
gi6ng nhau duqc ghi chung & g6c phai ban ve Rz 40. 

Duoi day trinh bay m9t s6 quy u6'c ve don gian duqc quy dµih trong TCVN 8-
34: 2002 (ISO 128-34: 2001). 

- N Su tren m9t hinh bi€u di Sn c6 m9t s6 phAn tu gi6ng nhau va phan b6 d@u, vi 
d1,1: 16 cua m~t bich, rang cua banh rang v.v .. thi chive vai, cac phAn tu con lc;ii duqc 
ve don gian hay ve theo quy uac (Hinh 3.35). 

- Cho phep ve don gian giao tuy@n cua cac m~t. Khi khong doi hoi khi khong 
doi hoi ve chinh xac. 

I 

(2: 1) 

To 

Hinh 3.34: Ban ve chi ti@t 
I 

Thep 

Hinh 3.35: Ve quy UO'C cac phAn tu gi6ng nhau 
Duong bi@u diSn phAn chuy8n ti@p gifra hai m~t c6 th@ ve theo quy uac bang net 

manh ho~c khong ve n@u duong d6 khong ro r~t. 
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3.4.2. Ca.ch OQC va phan tich ban ve chi ti~t: 
Dfii v&i ban ve chi tiSt, khi d9c cftn nilm ro cac yeu cftu sau: 

- HiSu ro ten g9i, v~t li~u, cong dvng cua chi tiSt. 
- Hinh dung dung hinh d~ng va kSt cftu cua chi tiSt. 
- HiSu ro d9 l&n va y nghfa cua cac kich thu&c. 
- HiSu ro duqc n9i dung cac ki hi~u, cac yeu cftu ky thu~t ghi tren ban ve. Khi 

d9c ta thuong theo tuftn tv sau: 
■ Tru&c hSt d9c n9i dung ghi trong khung ten dS hiSu ro ten .g9i cua chi tiSt, 

v~t li~u, ti 1~ cua ban ve, ... dS c6 khai ni~m SO' b9 vS hinh d~ng cong dvng 
cua chi tiSt. 

■ d9c cac hinh biSu dien cua ban ve, hiSu ro ten g9i cua cac hinh bi€u dien, 
m6i quan h~ gifra cac hinh biSu di€n d6, biSt phrrang chiSu va vi tri cac 
m~t phing cilt, cua cac hinh cilt va m~t cilt. Dung phuang phap phan tich 
hinh d~g cua cac v~t th€ dS hinh dung tung b9 ph~n va di dSn hinh dung 
toan b9 hinh d~ng cua chi tiSt. 

■ D9c cac kich thu&c: phan tich tung kich thu&c, hiSu ro y nghfa cua n6. 
Dung phuang phap phan tich hinh d:~mg d€ xac dinh cac kich thu&c dinh 
h~ va kich thu&c dinh vi, tu d6 cang hiSu ro cac kSt cftu, d9 l&n cua chi 
tiet. 

■ D9c cac ki hi~u: cac dftu va cac ySu cftu ky thu~t, hiSu ro y nghia sai l~ch 
gi&i h~n kich thu&c, d9 nhan cac bS m~t. .. Tu d6 hiSu ro chftt luqng, cong 
dvng cua tung bS m~t chi tiSt va phuang gia cong cac bS m~t d6. 

■ Tf>ng kSt: sau khi d9c tftt ca cac n9i dung cua ban ve cftn tf>ng kSt h;ti dS c6 
khai ni~m dfty du vS chi tiSt va hiSu m9t each toan di~n ban ve da d9c. 

3.5. Phan tich ban ve hip: 
Ban ve lilp bao g6m cac hinh biSu dien th€ hi~n hinh d~ng va kSt cftu cua nh6m 

b9 ph~n hay san phfim va nhfrng s6 li?u cftn thiSt dS lilp rap va kiSm tra. 
Ban ve lilp la tai li?u ky thu~t chu ySu cua nh6m, b9 ph~n hay san phfim dung 

trong thiSt kS, ch€ t~o va su dvng.Ban ve lilp bao g6m cac n9i dung sau: 
3.5.1. Hinh bi~u di€n: 

Ca.c hinh biSu di€n cua ban ve lilp th€ hi?n dfty du hinh d~ng dSt cftu cua b9 ph~n 
lilp, vi tri tuang dfii va quan h? lilp rap gifra cac chi tiSt trong b9 ph~n lilp. 
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1 

1 VAN 
I 1 
I 1 

Hinh 3.36: Ban ve lip Van 
Hinh 3.36 la ban ve lip cua van g6m ba hinh bi€u diSn ca ban va m◊t hinh 

chiSu rieng phfin. 
Hinh cit dung la hinh biSu diSn chinh cua ban ve, n6 thS hi~n hfiu hSt hinh d9,llg 

va k€t cftu cua van nu6'c. M~t ph~ng cit la m~t ph~g song song vm m~t ph~ng 
hinh chiSu dung cit qua tit ca cac chi ti€t cua van. Qua hinh cit dung se thfty than 
van 1 d~t nfim ngang va lip vm nip van 6 bfing ren. Tn;tc 10 va ph§.n du6'i tn;tc van 
lip nut van 3. b◊ ph~n chen g6m mi€ng chen 7, 6ng chen 9 va dai 6c 8 duqc lip a 
ph§.n d§.u nip van. 
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a vi tri hinh chi€u qinh la hinh cit k€t hqp v&i hinh chi€u, thS hi~n hinh dc;ing 
ben ngoai cua than. van d9 day cua thanh van. 

Hinh chi€u b~ng thS hi~n m~t tren cua van, hinh dc;ing dftu tn;tc van, nip van ... 
Hinh chi€u b~ng khong ve tay v~n. Hinh chi€u b~ng cua tay v~ duqc ve rieng a 
ngoai. 
* Kich thu&c: 

Cac kich thu&c ghi tren ban ve lip la nhfing kich thu&c cftn cho vi~c lip.rap va 
kiSm tra, bao g6m: 
* Kich thu&c quy each thS hi~n d~c tinh ccr ban cua b9 ph~n Hip, vi d\l kich thu&c 

1 
" Gl- , 

cua o tn;tc, kich thu&c 2 cua van xac dinh luu luQ'llg chat long chay qua van. 
- Kich thu&c khuon kh6 la kich thu&c ba chiSu cua b9 ph~n lip, n6 xac dinh d9 

16n cua b9 ph~n lip, vi d\l kich thu&c 145, 196, 0100, xac dinh ba chiSu dai, cao 
r9ng cua van. 

- Kich thu&c lip rap la kich thu&c thS hi~n quan h~ lip rap gifra cac chi ti€t 
trong b9 ph~n lip, bao g6m cac kich thu&c cua bS m~t ti€p xuc, cac kich thu&c xac 
dinh vi tri tucrng d6i gifra cac chi ti€t, kich thu&c lip rap thuong kem theo ki hi~u 

Gl Gll 
dung sai. Vi dw cac kich thu&c 013, 4' 4, M18, 50 trong ban ve van la cac 
kich thu&c lip rap. 

- Kich thu&c lip d~t la kich thu&c thS hi~n quan h~ gifra cac b9 ph~ l~p rap nay 
v&i b9 ph~n lip rap khac, thuong la kich thu&c cua cac m~t bich, b~ may .v.v ... 

1 Gl- , , 
Vi d\l: kich thu&c 2 la kich thu&c quy each cua van, dong thai la kich thu&c lap 

1 , . , Gl-
d~t cua van. Van se lap v&i duong ong theo kich thu&c 2 

Ngoai ra con c6 m9t s6 kich thu&c quan tr9ng cua cac chi ti€t duqc xac dinh 
trong qua trinh thi€t k€ nhu kich thu&c ?3 7, kich thu&c 172 ? 196 bi Su thi phc;im vi 
hoc;it d9ng cua tn;tc van. 
3.5.2. Yeu cftu ky thu~t: 

Bao g6m nhfing chi dftn vs d~c tinh lip ghep, phucrng phap lip ghep, nhfing 
thong s6 thS hi~n cftu tc;io va each lllm vi~c cua b9 ph~n lip, diSu ki~n nghi~m thu 
va quy tic su dl,lng. 
3.5.3. Bang ke: 

Bang ke la tai li~u ky thu~t quan tr9ng cua b9 ph~n lllp kem theo ban ve lllp dS 
b6 sung cho cac hinh biSu diSn. Bang ke bao g6m ki hi~u va ten g9i cac chi ti€t. s6 
luQ'llg va ten g9i cua chi ti€t, nhfing chi dftn khac cua chi ti€t nhu mo-dun, s6 rang 
cua banh rang, s6 hi~u tieu chuftn va cac kich thu&c ccr ban cua cac chi ti€t tieu 
chuftn. 
3.5.4. Khung ten: 

Bao g6m ten g9i cua b9 ph~n lllp, ki hi~u ban ve, ti 1~, h9 ten va chuc trach cua 
nhfing nguai c6 trach nhi~m d6i v&i ban ve. 
3.5.5. Cach dQc ban ve lilp: 

Trong san xuftt, nguai ta lfty ban ve lam can CIT dS ti€n hanh ch€ tc;io, lllp rap 
kiSm tra, v~n hanh va sfra chfra, dung dS nghien cuu cai ti€n ky thu~t.v.v .. vi v~y 
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d9c ban ve c6 tftm quan tr9ng d6i v&i h9c t~p cfing nhu d6i v&i san xuftt. f)9c va 
phan tich ban ve Hip thuong theo trinh tv sau: 
a. Tim hi€u chung: 

Truac hSt d9c n(H dung khung ten, cac yeu cftu ky thu~t, phftn thuySt minh dS 
buac dftu c6 khai ni~m sa be) v@ nguyen ly lam vi~c va cong dµng cua be) ph~n l~p. 
b. Phan tich hinh bi€u di~n: 

f)9c cac hinh biSu diSn cua ban ve, hiSu r5 phuang phap biSu diSn va nc)i dung 
biSu diSn. HiSu r5 ten g9i cua tirng hinh biSu diSn, vi tri cac mi;lt ph~g cit, cua 
cac hlnh · c&t va mi;tt c&t, phuang chi Su cua cac hinh chi Su phµ va hinh chi Su rieng 
ph§.n cfing nhu SlJ lien h~ gifra cac hinh biSu diSn. Sau khi d9c cac hinh biSu diSn ta 
c6 th@ hinh dung duqc hinh d~ng cua be) ph~n liip. 
c. Phan tich cac chi ti~t. 

Lftn luqt phan tich tirng chi tiSt. Can cu theo s6 vi tri trong bang kich thu&c dS 
d6i chiSu v&i s6 vi tri 6 tren cac hinh biSu diSn va dva vao cac ki hi~u gi6ng nhau 
tren mi;tt cit dS xac dinh ph~m vi cua tirng chi tiSt 6 tren cac hinh biSu diSn. 
d. Tfing hQ'P: -

Sau khi da phan tich cac hinh biSu diSn, phan tich tirng chi tiSt, cftn t6ng hqp l~i 
dS hiSu mc)t each dfty du toan be) ban ve lip. 

Khi t6ng hqp, cftn tra lai duqc cac cau hoi sau: 
- Be) phan lilp c6 cong dµng gi ? Nguyen ly ho~t dc)ng cua n6 nhu thS nao? 
- M6i hinh biSu diSn thS hi~n nhfrng phftn nao cua be) phan lip ? 
- Cac chi tiSt ghep v&i nhau nhu thS nao? Dung lo~i m6i ghep gi? 
- Ca.ch thao va lip be) phan lip nhu thS nao? 

3.2. D\f tru v~t ttr va phrrong an thi cong: 
Khi da c6 cac ban ve ta tiSn hanh d\f tru v~t tu va ch9n phuang an thi cong. 

Mu6n lam duqc di@u nay thi tru&c tien chung ta phai hiSu duqc, d9c va phan tich 
duqc cac ban ve da c6 va theo tuftn tv sau: 

+ B9c nc)i dung khung ten cua ban ve dS phan bi~t lo~i ban ve: la ban ve chi tiSt 
hay ban ve l&p 
* N~u la ban ve chi ti~t thi: 

- Ten chi tiSt. 
- V~t li~u dS gia cong, chS t~o chi tiSt. 
- B9c cac hinh chiSu dung, hinh chiSu bing va hinh chiSu c~nh cfing nhu cac 

hinh cit, mi;lt cit, hinh trich dS hinh dung ra hinh d~ng cua chi tiSt. 
- B9c cac kich thu&c l&n nhftt theo chiSu d9c va chiSu ngang cua chi tiSt dS hinh 

dung de) l&n cua chi tiSt, tu d6 dv tru kich thu&c cua phoi li~u dS gia cong chi tiSt. 
- B9c ky cac kich thu&c khac dS hinh dung chinh xac hinh d~ng va kich thu&c 

cua chi tiSt. Tu d6 dinh hu&ng ch9n phuang an gia cong 
- B9c cac ky hi~u duqc ghi tren ban ve nhu: dung sai cua cac kich thu&c, de) 

nhful cac bS mi;tt cua chi tiSt, de) khong thing hay khong song song, d(> khong 
vuong g6c ... 

- B9c cac yeu cftu ky thu~t tu d6 hiSu duqc chftt luang va cong dµng cua tung 
bS mi;tt cua chi tiSt dS ch9n phuang phap gia cong cac bS mi;tt d6. 

- T6ng hqp: sau khi d9c tftt ca cac nc)i cua ban ve c§.n t6ng kSt l~i dS hiSu dfty du 
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va hinh dung chinh xac chi tiSt tu d6 Iva ch9n m<)t phuong an gia cong hgp ly. 
* N~u la ban ve l~p thi: 
- Ten cua b<) ph~n hay la C\}m cac chi ti St Hip l~i voi nhau .. 
- D9c cac hinh chiSu dung, hinh chiSu b&ng va hinh chiSu c~nh cung nhu cac 

hinh cit, m~t cit, hinh trich, huong chiSu d@ hinh dung ra hinh d~ng dung cua b<) 
ph~n lip. 

- Lam dung tung buoc gi6ng nhu khi d9c ban ve lip . 
- D9c cac ky hi~u duqc ghi tren ban ve nhu: dung sai lip ghep cua cac kich 

thuoc, d<) nh~n cac bS m~t cua chi tiSt, d<) k:hong th~ng hay khong song song, d<) 
k:hong vuong g6c ... 

- D9c cac yeu cfiu ky thu~t tu d6 hi@u duqc chftt luong va cong d\lllg cua tung 
chi tiSt trong b<) ph~n Hip. 

- T6ng hgp: sau khi d9c tftt ca cac n<)i cua ban ve cfin t6ng kSt l~i d@ hi@u dfiy du 
va hinh dung chinh xac b<) ph~n lip tu d6 Iva ch9n m<)t phuong an gia cong hgp ly. 

HO~T B<)NG II: TV HQC VA THA.O LU~ NHOM 

- BQC cac tai li~u tham khao: 
1. Cac tieu chuftn nha nuoc: Tai li~u thiSt kS (1985); Dung sai lfip ghep (1977); 

TCVN 2244 - 91; Bu-long, dai 6c, vit cfty (1985). 
2. Ve ky thu~t ca khi - Trfin Hfru QuS - NXB D~i h9c va trung h9c chuyen 

nghi~p - Ha N<)i 1988. 
3. Giao trinh hinh h9c h9a hinh - Trfin Hfru QuS - NXB Giao d\lc - Ha N<)i 

1983. 
4. Ky thu~t lop 10 ph6 thong - NXB Giao d\lc - Ha N<)i 1995. 
5. Ve ky thu~t - Ha Quan dich - NXB Cong nhan ky thu~t - Ha N<)i 1986. 
6. Giao trinh Ve ky thu~t - Trfin Hfru QuS va Nguy€n Van Tuftn - NXB Giao 

d\lc - Ha N<)i 2006. 
7. Giao trinh ve ky thu~t cua dv an 

- CAUHOIVABAIT~ 

Cau hoi: 
1. Trinh bay cac ySu t6 cua ren? ThS nao g9i la ren nhiSu d§.u m6i? 
2. Trinh bay each ve quy uoc ren theo TCVN 5907- 1995? 
3. Trinh bay each ve quy uoc banh rang theo TCVN 2257 - 77? 
4. Trinh bay each ve quy uoc cac m6i ghep b&ng ren (m6i ghep bu long, m6i 

ghep vit cfty, m6i ghep vit)? 
5. Cho bi St cong d\,lng cua m6i ghep bing then? TCVN 2261-77 quy dinh ki 

hi~u cua then bing, TCVN 4217 - 86.quy dinh ki hi~u cua then ban nhu thS nao? 
6. M6i ghep then hoa c6 mfty lo~i? k@ten cac lo~i m6i ghep? 
7. M6i ghep bang dinh tan c6 nhfrng d~c di@m gi? Em thfty lo~i m6i ghep nay 

duqc ung d\,lng nhiSu & lmh V\IC nao? 
8. Neu d~c di@m cua m6i ghep han? Trinh bay ki hi~u quy uoc cua cac lo~i m6i 

han? 
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9. Trinh bay khai ni~m ve dung sai? Th@ nao g9i la dung sai lip ghep? 
10. TCVN 2244 - 91 quy dµih c6 bao nhieu c~p chinh xac? Cho biSt cac c~p 

chinh xac d6 duqc dung nhu th@ nao? 11. Th@ nao g9i la lip ghep c6 d9 doi, d◊ ha 
va lip ghep trung gian? Cho vi d\l minh h9a? 

12. Trong ban ve chi tiSt hinh chiSu nao duqc g9i la hinh chiSu chinh? Vi sao? 
13. Em hay d9c ban ve chi tiSt 6ng 6 hinh 3.37? Cho biSt hlnh nao la hlnh trich 

va n6 duqc trich 6 vi tri nao tren hlnh chiSu chinh? 
14. Th@ nao g9i la ban ve lip? Cho biSt diSm khac nhau giua hai lo~i ban ve 

nay? 
Bai t~p: 
Bai 1: :09c ban ve banh rang du&i day (hlnh 3.37) va tra lai cac cau hoi sau: 

a. Mo ta hlnh d~ng va kSt c~u cua banh rang .. 
b. Giai thich cac thong s6 ghi trong bang. 
c. Hinh chiSu c~nh th@ hi~n b◊ ph~n nao cua banh rang. 
d. Ve l~i ban ve hlnh 3 .3 7 vao k:h6 gi~y A2. 

1,6x45° 
2m6p'li 

30 / i0.()25 A ..,__ __ _ 

so 

G6cnghlng 

Nl1baot6c 
<:Ip dfnh. 

1111 

z 

Banh linglf\l 

Tb4pC45. 

Hinh 3.37: Ban ve banh rang tru 

Bai 2: :09c ban ve 6 trl).c du&i day (hlnh 3 .3 8) va tra ·lai cac cau hoi sau: 
a. Cho biSt cong dl).ng cua 6 tf\lc? 
b. Giai thich cac yeu cftu ky thu~t duqc ghi trong ban ve? 

3 
50 

Phi 

8 

C. Neu ten g9i cac hlnh biSu diSn?Hlnh chiSu dung duqc ve nhu thS nao? 
Ve l~i ban ve hlnh 3.38 vao k:h6 gi~y A2. 
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Hlnh 3.38: Ban ve lap o tfl,)lc 

HOAT BONG III: TmfC HANH TAI LOP . . . . 

* Chu~n bi dfty du v~t li~u ve, d\lng C\l ve. 
* T6 chuc cho h9c sinh luy~n t~p ve khung ve, khung ten, ghi cac n9i dung 

cftn thi~t vao khung ten. 
* Cho h9c sinh ve l~i nhung hinh trong bai t~p tren vao kh6 gifiy A4, A3. M6i 

h9c sinh thvc hi~n rieng m(H ban ve. 



74 

BAI 4: BIEUDIEN V ~T THE TREN BAN VE KY THU~T 

• M~t bing ngoi nha la hinh cit bing cua ngoi nha, tren d6 th@ hi~n vi tri, 

kich thu&c cac tuong, vach, cua va cac thiSt bi d6 d~c. 

• Thong thuong m~t phfmg cit lfiy each m~t san nha Im- 1.5m. 

• M6i tfrng nha duqc ve v&i m9t m~t bing rieng. NSu 2 tfrng c6 tr\,lc d6i 

x1.mg, cho phep ve m9t nua m~t bing tfrng nay kSt hqp v&i m9t nua m~t 

bing tfrng kia. NSu cac tkg c6 kSt cftu gi6ng nhau thi ve tfrng di@n hinh. 

• Ty 1~: 1:50, 1:100, 1:200. 

• Duong net: net li@n d~m thuong dung 0.6 - 0.8 mm ve cac duong bao 

cua c9t, tuong va vach ngan bi m~t ph~ng cit qua. Dung net li@n manh 

d@ ve cac duong bao cua cac b9 ph~n nim sau m~t ph~ng cit va ve cac 

thiSt bi v~t d\,lng trong nha. M~t bing con ve net cit d@ bi@u thi vSt cua 

m~t ph~ng cit. D Kich thu&c: bao g6m 

D Day kich thu&c sat duong bao m~t bing ghi kich thu&c cac mang 

tuong va cac 16 cua s6, cua di ... 

D Day kich thu&c thu 2 ghi khoang each cac tr\,lc tuong, tf\,lc c9t. 
D Day ngoai cung ghi kich thu&c gifra cac tf\,lc tuong bien theo 

chi@u d9c hay chi@u ngang ngoi nha. 

• Cac tf\,lC tuong va t[\lC c9t duqc keo dai ra ngoai va t~n cung bkg cac 

vong tron duong kinh khoang tu 8 - 10mm, trong d6 ghi cac s6 thu t\f 

1, 2, 3 ... cho cac tf\,lc ngang, tinh tu trai qua phai, va ghi cac chfr A, B, 

C ... theo chi@u r9ng ngoi nha, tir du&i len tren. 

• Ben trong m~t bing c6 ghi kich thu&c chi@u dai va chi@u r9ng m6i 

phong, b@ day cac vach tuong va di~n tich tung phong. 

• Cao d9 m~t san duqc ky hi~u va duqc d~t ngay t~i vi tri c6 cao d9 fiy. 
• D~c bi~t trong thiSt kS thi cong cfrn ghi dfry du kich thu&c cfrn thiSt cho 

vi~c thi cong va lip d~t thiSt bi. 
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• Ngoai ra, trong nhung cong trinh c6 yeu cftu cao, c6 thS ve them m~t 

b&ng lat nSn, m~t b&ng trftn, m~t b&ng dinh vi c(H va m6ng ... 

• Trong cac b9 ph~n cu.a ngoi nha thi cftu thang la b9 ph~ quan trc;mg 

nh~t. □ Phuangphap chia bac thang 

□ S6 b~c-theo chi Su cao 
□ Theo yeu cftu 

su dvng □ Cac kich 
thu&c ca ban 

□ BS r<)ng b~c 
□ ChiSu cao b~c 
□ Kich thu&c 

tay vin □ Cong thuc 

chia bac 

600 < 2h + b :S 650 

h: chiuS cao be~ 

b: bS rn<)g be~ 

chiuS cao be~: 150 :Sh :S 185 

b Srn<)g be~: 250 :Sb< 300 

□ S6 luang bac 

Vi du: 

2.~TDUNG 

4n + l hoc~ 4n + 2 

n: h ~s 6 
n = 4 ~ (4 X 4) + 1 = 17 

• M~t dung cu.a ngoi nha la hinh chi€u thS hi~n hinh dang ben ngoai cu.a 
ngoi nha. 

• Net ve: ve b&ng net liSn manh. 

• Khi m~t dung duqc ve chung va d~t dung vi tri chi€u lien h~ v&i m~t 

b&ng thi khong cftn ghi ky hi~u trvc va kich thu&c. Khi n6 duqc ve rieng 

ra so v&i m~t b&ng ho~c ve & ban ve khac thi cftn ghi them ten cac trvc 
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tuong ung tren mi;tt bing nhim cho ta biSt hu6ng nhin vao mi;lt dung 
' can ve. 

• Trong giai do;;tn thiSt kS sa b9, mi;lt dung th@ hi~n nhu tren. 

• Trong giai do;;tn thiSt kS thi c6ng, ngoai vi~c th@ hi~n mi;tt dung nhu 

tren, ta con phai th@ hi~n them cac ban ve mi;tt dung v&i ty 1~ 16n hon 

(thuong la mi;lt dung trich do;;tn), trong d6 th@ hi~n va ghi chu ro cac 

kich thu&c chi tiSt, cac ghi chu vS mau site cung ch§.t li~u c§.u t;;to mi;lt 

ngoai cua nha. 

3.M4T CAT 

Mi;tt cit ngoi nha la mi;tt cit dung thu duqc khi dung m9t hay nhiSu mi;tt phfulg 

thing dung song song v&i cac mi;lt philng hinh chiSu ca ban cit qua, thong 

thuong duqc g9i la mi;tt crtt. 

• Theo hinh thrrc th@ hi~n, mi;lt cit bao g6m 2 d~mg: mi;lt cit ngang va mi;lt 

cit d9c, duqc g9i tuong ung v&i cac t11.,1c ngang va tfl.,lc d9c cua ng6i 

nha. Mi;tt crtt th@ hi~n kh6ng gian ben trong ngoi nha. Tren mi;lt crtt th@ 

hi~n chiSu cao cac tftng, cac cua s6, cua di, cftu thang, cac vi tri cfru t;;to 

cua tuong, vach kin, cac chi tiSt vi keo, san, mai cho dSn m6ng ... , hinh 

dang ben trong cac phong cung chi tiSt trang tri. 

• Theo quy u&c, mi;lt cit phai cit qua cac vi tri c6 c§.u t;;to phrrc t;;tp ck th@ 

hi~n ro, khong duqc cit d9c qua tuong, t11.,1c d)t hoi;tc khoang gifra hai 

canh thang. 

• Ty 1~: tuy theo muc d9 phrrc t;;tp ngoi nha ma hinh crtt c6 th@ th@ hi~n ty 

1~ theo mi;lt bing hoi;tc 16n hon. 

• Duong net tren ban ve: quy dinh gifing nhu tren mi;lt bing. 
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• Cao d◊ (cote): n~n nha t~ng 1 thuong dm;rc l~y la ±0.000, d9 cao 6 du&i 

muc chufin nay mang dftu am (-), d9 cao tren mang dftu duong ( + ). Don 

vi ghi d9 cao la met (m), va duqc ghi tren gia n&m ngang. 

• Trong giai do~n thi@t k@ thl m~t cit chia ra lam 2 d~ng va c6 each th€ 

hi~n khac nhau: giai do~n thi@t k@ so b9 thl ve hlnh cit tren d6 th€ hi~n 

khong gian ben trong, c6 chu y d@n cac chi ti@t trang tri ben trong ngoi 

nha, con cac b9 ph~n k@t cftu nhu keo, m6ng, cftu t~o mai, san, ... thl 

chi ve don gian. Trong giai do~n thi@t k@ thi cong thl ve hlnh cit cftu t~o 

c~n th€ hi~n r5 cac cftu t~o tren, cac l&p cftu t~o cua n6 va duqc ghi kich 

thu&c d~y du. 

4.PIICJONG PHAP VE 

I. Ve lu&i trgc: dung d€ dinh vi lu&i c9t, net ______ _ 
day 0.2 

Dinh vi ten trµc 
2. Ve lu&i c9t 

3. Ve tuong bao, tuong phan chia, net cit - , d9 day 0.5 

4. Ve cac net thfty ho~ch dinh phan chia, c~u thang 

5. Ve thi@t bi di kem cong trlnh 

6. Ve v~t d1,mg 

7. Ghi ten khong gian, cote (d9 cao thftp so v&i m~t b&ng chuftn) 

8. Ghi kich thu&c co sa 
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BAI 5: BAN VE KY THUAT . 
Gi6'i thieu: 

Ban v~ ca khf c6 vai tro rcit quan trong cho nhfmg nguai lam c6ng tac ky thwjt 
trong cac nha may, xi nghi¢p. fJ¢,c bi¢t la nhfmg c6ng nhan ky thwJt lanh nghJ 
lam vi¢c trong cac lrnh vvc l&p ilg,t, sua chua va chi tr.;zo cac thiit may m6c. 
Nhfmg nguai nay cdn phai c6 kiin thuc vJ ve ky thu(ii phai nhu ve hinh h9c, cac 
lor.;zi hinh chiiu hinh c&t ad hinh dung ra chi tidt hay b9 ph(in minh cdn sua chua 
hay chi tr.;zo. N9i dung bai h9c nay trang bi cho h9c vien nhfmg kiln thuc ca ban 
vd cac dr.;zng ban ve nh&m giup h9 hoan thanh t6t han c6ng vi¢c cua minh. 
Ml}C tieu th\fC hi~n: 

H9c xong bai h9c nay, h9c vien c6 nang Ive: 
Ve cac dr.;zng ban ve CO' khf CO' ban nhu: cac lor.;zi hinh chiiu, giao tuyin, hinh c&t, 

mg,t c&t. .. theo qui u&c cua ve ky thu(it. 

N(H dung chinh: 
2.1. Ve hlnh h9c: 
2.1.l.D\fllg drrcrng thing song song, drr@g thing vuong goc va chia d~u do~n 
thing: 
a. D\fng drr@g thing song song: 
Cho m9t duong thfing a va m9t diSm C & ngoal duong th~g a. Hay vi;i,ch qua C 
duong thfing b song song v6i duong thfing a. 

► Cach d\fllg bllng thu6c va compa: 
- Tren duong thfing a lfiy m<)t di~m B tuy y lam tam, ve cung tron ban kfnh 

bllng doi;i,n BC, cung tron cit duong thfing a ti;i,i di@m A. 
- Ve cung tron tam C, ban kfnh CB va cung tron tam B, ban kfnh CA, hai cung 

tron nay cit nhau ti;i,i D. 
- N6i CD, d6 la duong th~ng b song song v6i duong th~ng a. 

Hinh 2.1: D\l'llg duong thfing song song bl1ng compa 

► Cach ve bllng thuac va eke: 
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Ap d1,mg tinh chit cac g6c d6ng vi b&ng nhau cua cac duong thing song song 
b&ng each dung eke tnrgt tren thu&c ho~c hai eke tnrgt len nhau, dS dl)'llg cac 
duong thing song song. 
Cach dvng nhu sau: 

D~t m<)t q1nh cua eke trung v&i duong thkg a da cho va ap sat qmh cua thu&c 
vao m<)t cc;tnh khac cua eke. Sau d6 truqt eke d9c theo mep thu&c d€n vi tri cc;tnh 
cua eke di qua diSm C. Ke duong thing theo cc;tnh eke di qua diSm C ta duqc 
duong thkg b song song v&i duong thing a. 

b 

Hinh 2.2: Dl)'llg duong thing song song b&ng thu&c va eke 
b. Dl}'ng drrong thing vuong g6c: 

Cho m<)t duong thkg a va m<)t diSm C khong thu<)c duong thing a. Hay v~ch 
m<)t duong thing di qua diSm C va vuong g6c v&i duong thkg a. 

► Ca.ch dl)'llg b&ng thu&c va eke: 

( ' 
I 
I 

I 
I 
I ~-------------- -

C 

a 

Hinh 2.3: Dl)'llg duong thing vuong g6c b&ng thu&c va eke 
- D~t m<)t cc;tnh g6c vuong cua eke trung v&i duong thing a da cho va ap sat 

thu&c vao cc;tnh huy~n eke. 
- Truqt eke d€n vi tri sao cho cc;tnh kia cua g6c vuong di qua diSm C. V c;tch qua 

C duong thing theo cc;tnh g6c vuong d6 cua eke. 
► Ca.ch dl)'llg b&ng thu&c va compa: 

Ta c6 each dl)'llg nhu sau: 
- Lfty diSm C lam tam ve cung tron c6 ban kinh Re l&n hon khoang each tir 

diSm C d€n duong thing a, cung tron nay cit duong thing a tc;1i hai diSm A va B. 
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Lftn lugt lfty Ava B lam tam ve cac cung tron c6 ban kinh 16n hon AB/2. Hai 
cung nay cit nhau ti;li diSm D, n6i C va D, ta duqc duong th~ng CD la duong th~ng 
vuong g6c voi duong thing a ma ta cftn d\l'llg. 

C 

Hinh 2.4: D\l'llg duong thing vuong g6c b&ng compa 
c. Chia dofn thing thanh nhi~u phftn bing nhau: 

► Chia doi;ln thing thanh 2 phftn b&ng nhau: 
BS chia doi dol;ln thing AB, ta lfty 2 diSm A, B lam tam, ve 2 cung tron c6 ban 

kinh R 16n hon AB/2. Hai cung nay cit nhau tl;li C va D. N6i C voi D, cit doi;ln 
thing AB ti;ii M ta duqc AM= MB. Ta cilng c6 thS dung thu6c va eke dS chia 
dol;ln thing thanh hai phftn b&ng nhau b&ng each: dung eke d\l'llg m(Jt tam giac can 
c6 Ci;lnh day la doi;ln AB. Sau d6 d\l'llg duong cao cua tam giac nay. 

A 

Hinh 2.5: Chia doi m9t doi;ln th~ng b&ng compa 
► Chia doi;ln thing ra lam nhi@u phftn b&ng nhau: 

BS chia doi;ln thing AB lam 6 doi;ln thing b&ng nhau, tir dftu A ta ve nfra doi;ln 
thing Ax tuy y, tren nfra doi;ln thing Ax d6 ta dung compa bit dftu tu A do sau 
doi;ln thing b&ng nhau lien ti~p: 

AC' = C'D' = D'E' = E'F' = F'G' = G'H'. N6i diSm cu6i H v6i B, sau d6 dung 
thuoc va eke trugt len nhau dS ke cac duong thing song song voi duong HB lftn 
lugt di qua cac diSm: 

G', F' E', D', C' chung cit AB ti;ii cac diSm G, F, E, D, C. Theo tinh chftt cua 
cac duong thing song song va each d@u, dol;ln thing AB cfing duqc chia d@u thanh 
sau phftn b&ng nhau: 

AC= CD= DE= EF = FG = GB. 
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A C D E B 

Hinh 2.6: Chia m9t doc;in thing ra nhi€u phftn b~ng nhau 
2.1.2. Ve g6c, dQ dfic va dQ con: 
a. Ve g6c: 

Goe la hinh g6m hai tia chung g6c. 
G6c chung cua hai tia la dinh cua g6c. 
Hai tia la hai cc;inh cua g6c. 
Tu diSm g6c O ta ve hai tia Ox, Oy nhu (hinh 2. 7) diSm O la dinh, hai tia Ox, 

Oy la hai cc;inh cua g6c xOy. Ta vi~t g6c xOy ho~c g6c yOx ho~c g6c O va ki hi~u 
la: xOy, yOx, 0 . 

..........-....----.,....,.--..... 
xOy, yOx, 0 . 

0 

a) G6c nh9n 

b. Ve dQ dfic: 

X X y 

y 
0 

b) Tu 

Hinh 2. 7: Cac loc;ii g6c hinh h9c 

X-------Y 
0 

D9 d6c gifra duong thfug AB d6i v6i duong thing AC la tang cua g6c BAC 
hgp bcri AB va AC: 

. BC 
l=-=tga 

AC 
Ve d9 d6c lave g6c theo tang cua g6c d6: 

B 

C 

Hinh 2.8: Cach ve d9 d6c 
Vi d11,:- Ve d9 d6c 1:5 cua duong thfug di qua diSm B da cho d6i v&i duong thing 
AC da cho. Cach ve nhu sau: 

- Tu diSm B ta hc;i duong vuong g6c xu6ng duong CA. C la chan duong vuong 
g6c d6. Dung compa do doc;in BC va ke ru diSm C nam doc;in thing c6 d9 dai m6i 
doc;in b~ng doc;in BC, ta duqc diSm mut A. N6i AB ta c6 duong thing AB la duong 
c6 d9 d6c d6i v&i du.ong thfug AC b~ng 1:5. 
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c. Ve dq con: 
:09 con la ti s6 gifra hi~u hai m~t cAt vuong g6c cua hinh n6n tron xoay v&i 

khming each gifra hai m~t c~t d6: 

Trong d6: 
- k la d9 con. 

D-d 
k=--=2tga 

l 

- D la dmmg kinh day l&n cua hinh n6n 
- d la duong kinh day nho cua hinh n6n 
- l la khoang each gifra hai day cua hinh n6n c1.1t 

Vi d1J,: 
Ve hinh con, dinh a, tf\lc AB c6 d9 conk= 1:5. 

Ta thvc hi?n nhu sau: 
Ve qua A hai duong th~ng v@ hai phia cua tf\lc AB c6 d9 d6c i = k/2 = 1: 10. 
Cach ve nhu hinh: (hinh 2.9). 

5a 

ro B I I I 
I I I 

Hinh 2.9: Cach ve d9 con 
d. Chia mqt goc thanh 2 phdn bing nhau: 
Chia doi g6c XOY b~ng each: 

- L~y O lam tam, ve cung tron cAt OX va OY t~i Ava B. 

I 
I 

- L~y A va B lam tam, ve 2 cung tron ban kinh R > AB/2 cAt nhau t~i I. 
- Duong th~ng 01 chia g6c XOY lam 2 ph~n b~ng nhau. 

X 

y 

Hinh 2.10: Chia doi m9t g6c 
2.1.3. Chia d:~u dll'ong trcm, d\fng da giac d~u: 

A 

Khi ve duong tron, trn&c h~t phai xac dinh tam duong tron bfmg each ke hai 
duong tam vuong g6c, giao di~m cua hai duong tam vuong g6c la tam duong tron. 
a. Chia dll'ong tron ra ba phdn va 6 phdn bing nhau: 

Ban kinh duong tron b~g d9 dal c~nh l1.1c giac d@u n9i ti~p vong tron d6, do d6 
suy ra each chia duong tron thanh 3 va 6 ph~ b~ng nhau, b~ng thu&c va compa. 
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B 

jA 

Hinh 2.11: Ll)C giac dSu va tam giac n9i tiSp 
b. Chia chrcrng trim ra bfin phfin va tam phfin bing nhau: 

Hai duong tam vuong g6c chia duong trcm thanh 4 phftn bfing nhau. D~ chia 
duong tron ra 8 phftn bfing nhau, ta chia doi 4 g6c vuong d6 bfing each ve cac 
duong phan giac cua cac g6c vuong d6 np.u hinh ve sau: 

IC 

B 

jA 

Hinh 2.12: Hinh bat giac dSu va hinh vuong n9i tiSp 
c. Chia d€u dtrcrng tron thanh 5 phfin va lam 10 phfin bing nhau: 
Cach chia duong tron thanh 5 phftn va lam 1 O phftn bfing nhau nhu sau: 

- Tru6'c hSt v~ch hai duong tam vuong g6c AB ? CD. G9i M la trung di~m cua 
ban kinh OA. Ve cung tron tam M, ban kinh MC, cung tron nay c~t ban kinh OB 
t~i di~m N, duqc CN la d9 dai hinh 5 c~ dSu va ON la d9 dai hinh 10 c~nh dSu 
rn)i tiSp trong duong tron d6. Ta c6 

jD 

Hinh 2.13: Ngfi giac dSu n9i tiSp 
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d. Chia d~u drrong tron thanh 7, 9, 11, 13 ... phftn bitng nhau: 
B6 chia duong tron thanh 7, 9, 11, 13 ... phAn b&ng nhau, each ve nhu sau: 
- Ve hai duong tarn vuong g6c: AB? CD. 
- Ve cung tron tarn D, ban kinh CD, cung nay c~t AB keo dai t~i hai di6rn E 

vaF. 
- Chia duong kinh CD thanh 7 phAn b&ng nhau b&ng cac di6rn chia l ', 2', 3 ', 4', 

5', 6'. 
- N 6'i hai di6rn E va F v6'i cac di6rn chia ch~n 2', 4', 6' ho~c cac di6rn chia le l ', 

3 ', 5 ', 7', d6 la cac dinh cua hinh bay c~nh d€u n◊i ti Sp duong tron cAn thn. . 
I 

c! 7 

E 

jD 

Hinh 2.14: Cach chia duong tron ra nhi€u phAn b&ng nhau 
2.1.4. Xac djnh tam cung tron va ve nfii ti~p: 

Cac duong net tren ban ve duqc n6i tiSp nhau rn9t each lien tl,lc va d€u d~. 
Tove chfit cua S\f n6i tiSp d6 la S\f tiSp xuc gifra hai duong. 

Tren ban ve thuong g~p nhfit la rn9t cung tron n6i tiSp v6'i hai duong ( duong 
thfing ho~c duong tron) da cho, cung tron d6 g9i la cung n6i tiSp. Khi ve cung n6i 
tiSp, cAn phai dva vao dinh li v€ tiSp xuc gifra cac duong d6 xac dinh vi tri tarn 
cung n6i tiSp, cac tiSp di6rn (tiSp tuySn) va ban kinh cung n6i tiSp. 

Du6'i day la rn9t s6 truong hqp ve n6i tiSp. 
a. Ve cung tron nfii ti~p voi hai drrong thing: 

Cho hai duong thfing dl va d2 c~t nhau. Hay ve cung tron ban kinh R n6i tiSp 
v6'i hai duong thing d6. ap dl_l.ng tinh chfit tiSp xuc cua duong tron v6'i duong thfing 
d6 xac dinh vi tri tarn cung n6i tiSp va tiSp di6rn. Cach ve nhu sau: 

~ , . d2 

Hinh 2.15: Cung tron n6i tiSp v6'i hai duong thfing 
- Tu phia trong g6c cua hai duong thfing da cho, ke hai duong thfing song song 

v6'i dl va d2 va each chung rn9t khoang b&ng ban kinh R. Hai duong thfing vua ke 
c~t nhau t~i rn()t di6rn 0, d6 la tarn n6i tiSp. 
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- Tu tam 0 hc;i duong vuong g6c xu6ng dl va d2 ta dugc hai di@m Tl va T2 d6 
la hai ti€p tuy€n cu duong th~ng v&i duong tron. 

- Cung n6i ti€p chinh la cung tron Tl T2 tam 0 ban kinh R. 
b. Ve cung trcm n6i ti~p v6i m<)t dtrcmg thing va m<)t cung tron khac: 

Cho cung tron tam 0 1, ban kinh RI va duong th~ng d. 
C6 hai truong hqp: cung n6i ti€p, ti€p xuc ngoai va ti€p xuc trong v&i cung tron 

tam 01. 
► Truong hqp ti€p xuc.ngoai: 

Ap dl,lng tinh ch~t ti€p xuc cua duong tron v&i duong th~ng va duong tron v&i 
duong tron d@ xac dµih vi tri tam cung n6i ti€p va cac ti€p diSm. Cach ve nhu sau. 

- Ve duong th~ng song song v&i duong th~ng d da cho va each d m(H khoang 
bfulg ban kinh R. 

- L~y 01 lam tam ve cung tron ph\l c6 ban kinh b~ng t6ng hai ban kinh R+Rl. 
Giao diSm 0 cua duong song song v&i d va cung tron phl,l la tam cung n6i ti€p. 

- N6i duong liSn tam 001, duong nay cit cung 01 tc;ii Tl va hc;i duong vuong 
g6c tu 0 dSn duong th~g d ta duqc di@m Tl va T2 la hai ti€p diSm. Cung Tl T2 
tam 0 ban kinh R la cun~ n6i ti€p. 

Hinh 2.16: Cung tron ti€p xuc ngoai 
► Ti€p xuc trong: 

Tuang tv each ve ti€p xuc ngoai, nhung thay R+Rl b~ng RU RI (R la ban kinh 
cung tron ph\l tam 0) 

I 

Hinh 2.17: Cung tron ti Sp xuc trong 
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► Ve cung tron n6i tiSp v&i 2 cung tron khac: 
Cho hai cung tron tam 01 va 02, ban kinh Rl va R2. Hay ve m9t cung tron ban 

kinh R n6i tiSp v&i hai cung tron tam 0 1 va 02. ap dµng cac tinh chit tiSp xuc 
gifra hai duong tron d~ xac dµih tam cung n6i tiSp va cac tiSp tuySn. C6 ba truong 
hqp: 
+ Trrrong hgp ti~p xuc ngoai: 

Yeu cdu: 
Ve m9t cung tron ban kinh R n6i tiSp v&i 2 cung tron tam 0 1 va 02 , ban kinh 

Rl vaR2. 
Cach ve: 
Tu 0 1 va 02 ve 2 cung ban kinh bing R + Rl va R + R2. Hai cung nay c~t 

nhau tc;ii 0. D6 la tam cung tron ban kinh R ti Sp xuc ngoai. N 6i 001 va 002 , 
ta c6 Tl va T2 la 2 tiSp di~m (tiSp tuySn). Cung n6i tiSp, tiSp xuc ngoai v&i hai 
duong tron da cho. Cach ve nhu sau: 

Hinh 2.18: TiSp xuc ngoai 
+ Ti~p xuc trong: 
Tuang tv each ve tiSp xuc ngoai, nhung thay cac cung tron ban kinh bing R + 

Rl va R + R2 bing cac cung tron ban kinh bing R- Rl va R - R2 (Rl va R2 la 
ban kinh 2 cung tron tam 01 va 02). Hai cung nay c~t nhau tc;ii 0. D6 la tam cung 
tron ban kinh R tiSp xuc ngoai. N6i 001 va 002 ,ta c6 Tl va T2 la 2 tiSp di~m 
(tiSp tuySn). Cung n6i tiSp, tiSp xuc trong v&i hai duong tron da cho. each ve nhu 
sau: 

Hinh 2.19: TiSp xuc trong 
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+ Vira ti~p xuc ngoai vira ti~p xuc trong: 
Cach ve tuong tv, nhung c6 m9t cung phv ban kinh bilng R + Rl va m9t cung 

ban kinh bilng R - R2 

Hinh 2.20: Ti€p xuc trong 
2.1.5. Ve mc)t sO duong cong hinh h9c: 

Trong ky thu~t thm)ng dung m9t sf> duong cong khong tron nhu cac duong b~c 
hai, duong sin, duong than khai cua duong tron, duong xoin f>c Acsimet. .. 

Cac duong cong d6 la nhung duong cong c6 quy lu~t, c6 th€ duqc biSu diSn 
bilng m9t phuong trinh toan h9c. Cac duong cong nay duqc ve bilng thu&c cong. 
Du&i day trinh bay each ve duong elip, duong sin va duong than khai duong tron. 
a. Duong elip: 

Duong elip la quy tich cua nhung diSm c6 t6ng khoang each d€n hai diSm cf> 
dinh Fl va F2 bilng m9t sf> l&n hon khoang each FlF2 (Hinh 2.21). 

A 

I ·c 

2 
.D a, 

Hinh 2.21: Duong elip 
MFl + MF2 =2a 

B 

Duong AB = 2a g9i la trvc dai cua elip, duong CD vuong g6c v&i AB g9i la trvc 
ngin cua elip. Hai diSm F 1 va F2 g9i la tieu diSm. Giao diSm O cua AB va CD g9i 
la tam elip. 

Cach ve duong elip theo hai trvc AB va CD. 
- Tru&c h€t ve hai duong tron tam 0, duong kinh bilng AB va CD. Tir giao 

diSm cua cac duong kinh cua duong tron l&n, ke duong thing song song v&i trvc 
ngin CD va tir giao diSm cua duong kinh d6 v&i duong tron nh6 ke duong thing 
song song v&i trvc dai AB. Giao diSm cua hai duong vira ke xac dinh diSm nilm 
tren elip. DS cho dS ve, ta ke cac duong kinh qua nhung diSm chia d~u duong tron. 
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- N6i cac giao diSm da tim bing thu6'c cong, ta se duqc duong elip. 
Trong trnong hqp khong doi hoi ve chfnh xac duong elip c6 thS thay duong elip 

bing duong ovan. 6van la duong cong khep kin t~o b&i 4 cung trong n6i ti6p c6 
d~ng gftn gi6ng duong elip. Cach ve duong o van theo hai tfl)c AB va CD: 

- Ve cung tron ban kfnh OA, tam 0, cung nay cfit tfl)c ngfin CD t~i E. 
- Ve cung tron tam C ban kfnh CE, cung nay cfit duong thing AC t~i F. 
- Ve duong trung tn,rc cua do~n thing AF, duong trung tn,rc nay cfit tfl)c dai t~i 

diSm-01 va tfl)c ngfin t~i diSm 03. Hai diSm 01 va 03 la tam cua hai cung t~o 
thanh hinh o van. 

- L~y cac diSm d6i xung v6'i 01 va 03 qua tam 0, ta c6 cac diSm 02 va 04·la 
tam hai CUJ!g con l~i cua duong ovan. 

y 

0 3 4 5 9 10 11 

Hinh 2.23: Cach ve duong sin 
2.2. Hinh chi~u vuong g6c: 
2.2.1. Khai ni~m v~ cac phep chi~u: 

X 

- N6u t~t ca tia chi6u d@u di qua 1 diSm c6 dinh g9i la tam chi6u thi ta c6 phep 
chi6u xuyen tam (vd: hinh chi6u qua ng9n n6n) 

- N6u cac tia chi6u song song v6'i phuong c6 din,h g9i la phuong chi6u thi ta c6 
phep chi6u song song. N6u phuong chi6u L vuong g6c v6'i m~t phing chi6u thi ta 
c6 phep chi6u vuong g6c. Trong Ve ky thu~t thuong dung phep chi6u song song va 
vuong g6c. 

Phep chi6u vuong g6c thvc chM la phep chi6u song song nhung phuong chi6u 
vuong g6c v6'i m~t phing chi6u P 

Ta c6 ba m~t phing chi6u vuong g6c v6'i nhau va t~o thanh ba tfl)c chi6u, giao 
di Sm cua 3 trµc chi6u la di Sm g6c O. 
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z 

0 
X 

y 

Hinh 2.24: Cac m~t philng chiSu 
Ta g9i: 

- P 1 la m~t philng chi Su dung: hinh chi Su tuong ung la hinh chi Su dung (hinh 
chiSu tir tnr&c ). 

- P2 la m~t philng chiSu bing: hinh chiSu tuong ung la hinh chiSu bing (hinh 
chiSu tir tren). 

- P3 la m~t philng chiSu q1nh: hinh chiSu tuong ung la hinh chiSu q1nh (hinh 
chiSu tir trai). 

Chung ta biSt ring m(>t diSm A trong khong gian thi c6 m(>t hinh chiSu A' duy 
nhftt tren m(>t m~t philng hinh chiSu. Nhung nguqc l~i diSm A' khong chi la hinh 
chi Su cua m(>t di Sm A duy nhftt ma A' con la hinh chi Su cua vo s6 di Sm khac nhau 
thu(>c tia chiSu AB nhu hinh ve (hinh 2.25 ). 

A 

B 

C 

Hinh 2.25: Hinh chiSu cac diSm nim 
tren cung m(>t tia chiSu 

p 

Hinh 2.26: Hinh chiSu gi6ng nhau cua 
hai v~t th€ k:hac nhau 

Ta c6 th€ xem m(>t v~t th€ la t~p hqp cua nhi€u diSm. Vi v~y m(>t hinh chiSu cua 
m(>t v~t th€ tren m(>t m~t philng hinh chiSu chua du dS xac dµih hinh d~ng va kich 
thu&c cua v~t th€ d6, nghia la can cu vao m(>t hinh chiSu, chua th€ hinh dung hay 
xay d\Illg l~i v~t thS d6 trong khong gian. Vi d\l & hinh 2.26 ta thfty hai v~t th€ c6 
hinh d~g khac nhau, song hinh chiSu cua chung tren m(>t m~t philng hinh chiSu l~i 
gi6ng nhau. 

DS di~n ta m(>t each chinh xac hinh d~ng va kich thu&c cua v~t th€, tren cac ban 
ve ky thu~t, nguai ta dung phep chiSu vuong g6c dS chiSu v~t th~ len cac m~t 
philng hinh chiSu, sau d6 g~p cac m~t philng hinh chiSu cho trung v&i m(>t m~t 
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ph~ng (m~t ph~ng ban ve), se duqc cac hinh chi€u vuong g6c cu.a mQt v~t th@. 
(Hinh 2.27). 

D6 la phuong phap cac hinh chi€u vuong g6c. Phuong phap nay do nha toan h9c 
Phap Gaspard Monge (1746 - 1818) neu ra, nen g9i la phuong phap Monge. __________ z 

P1 

y 
Hinh 2.27: Hinh chi€u cu.a v~t thS tren cac m~t ph~g chi€u khac nhau 

2.2.2. Hlnh chi@u cu.a di~m, drr011g thing va m~t phftng: 
Duong gi6ng: 
La duong gi&i hc;in phAn tu duqc ghi kich thu&c va duqc ve b~ng net liSn manh, 

ke qua duong kich thu&c (3 ?5)mm. Duong gi6ng cu.a kich thu&c d{> dai ve vuong 
g6c vm duong kich thu&c. Truong hqp dl;lc bi~t cho phep ve xien g6c. Va ch6 
cung luqn duong gi6ng duqc ke tir giao diSm cu.a hai duong bao n6i ti€p vm cung 
luqn. Cho phep dung duong bao, duong tnic, lam duong gi6ng kich thu&c. 

Duong kfch thuac: 
Duong kich thu&c xac dinh phAn tu ghi kich thu&c. Duong kich thu&c cu.a phAn 

tu la doc;in th~ng ke song song v&i doc;in th~ng d6. Duong kich thu&c cu.ad{> dai 
cung tron la cung tron d6ng tam, duong kich thu&c cu.a g6c la cung tron c6 tam 6 
dinh g6c duong kich thu&c ve b~ng net liSn manh va khong duqc dung bfit ky 
duong nao cu.a hinh ve dS thay th@ duong ghi kich thu&c. Gi&i hc;in 2 dAu duong 
ghi kich thu&c b~ng 2 mui ten, d{> l&n cu.a mui ten ph\l thu{>c vao d{> r{>ng cu.a 
duong ghi kich thu&c. 

- Truong hqp n€u duong kich thu&c ng~n qua thi keo dai ra va mui ten ve ngoai 
hai duong gi6ng. 

- N@u duong kich thu&c n6i ti@p nhau va qua ng~n thi thay mui ten b~ng net 
chfim hay gc;ich xien. 

- Truong hqp hinh ve d6i xung chi ve m(>t phAn thi duong kich thu&c duqc ke 
qua tnic d6i xung va chi c6 m{>t mui ten 6 m{>t dAu. 

- Truong hqp hinh ve c~t lia, duong kich thu&c vfrn ke su6t va ghi toan b{> s6 do 
chi@u dai. 

- Khi duong bao hay duong gi6ng ve ngang mui ten thi phai ng~t doc;in. Cac 
duong kich thu&c each phAn tu cAn ghi kich thu&c m{>t khoang tir (5 -IO)mm. 

Chu: s6 kich thuac: 
Chu s6 kich thu&c chi s6 do kich thu&c, don vi la milimet, chfr s6 kich thu&c 

phai duqc vi@t ro rang, chinh xac 6 tren duong kich thu&c con s6 phai vi@t >= 
3 ,5mm, ghi 6 giua va tren duong kich thu&c. Cac duong ve ngang qua con s6 dSu 
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phai ngfit do~n. N Su khong du ch6 ghi con sf> thi keo dai duong kich thu6c hay vi St 
tren gia ngang. 

ChiJu chft s6 kich thucrc: 
- ChiSu chu sf> kich thu6c de) dai ph\l thuc)c vao de) nghieng cua duong kich 

thu6c so v6i duong b~ng cua ban ve. Cach ghi nhu hinh ve sau: 

105Q 

30° 

a: ChiSu chu sf> kich thu6c de) dai b: ChiSu chu sf> kich thu6c g6c 30° 
NSu duong kich thu6c c6 de) nghieng qua 16n thi chu sf> kich thu6c dugc ghi tren 

gia ngang. (hinh 1. 10). 

8 

Hinh 1.10: ChiSu chu sf> kich thu6c 

- ChiSu chu sf> kich thu6c g6c ph\l thuc)c vao de) nghieng cua duong thing 
vuong g6c v6i duong phan giac cua g6c d6. 

- Khong cho phep bftt ky duong net nao cua ban ve ke ch6ng len chu sf> kich 
thu6c, trong truong hgp d6 cac duong net dugc ve ngfit do~n. 

- Df>i v6i kich thu6c be, kh6ng du ch6 d6 ghi chu sf> kich thu6c, thi chu sf> dugc 
v.iSt tren ph~n keo dai cua duong kich thu6c hay viSt tren gia ngang. 

- Khi c6 nhiSu duong kich thu6c song song vm nhau hay d6ng tam thi chfr sf> 
kich thu6c viSt so le. 
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Hinh 1.11: Net ve khong cit chu s6 kich thu&c _ 
Cac ki hi?U." 

- Drrong kinh: trong m9i truong hgp tru&c chfr s6 kich thu&c cua duong kinh 
ghi ki hi~u 0. ChiSu cao cua ki hi~u b~ng chiSu cao chfr s6 kich thu&c. :E>uong 
kich thu&c cua duong kinh ke qua tam cua duong trcm. 

- Ban kinh: trong m9i truong hgp tru&c chfr s6 kich thu&c cua ban kinh ghi ki 
hi~u R ( chfr hoa), duong kich thu&c cua ban kinh ke qua tam cua cung trcm. :E>6i 
v&i nhfrng cung trcm cua ban kinh qua l&n thi cho phep dl!t tam & gftn cung trcm, 
khi d6 duong kich thu&c duqc ke gfip khuc. Truong hgp cac cung trcm qua be 
khong du ch6 ghi chfr s6 kich thu&c hay khong du ch6 ve mili ten thi chfr s6 hay 
mui ten duqc ghi hay ve & ngoai. 

- Dfii v6'i hinh cfiu: tru&c chfr s6 kich thu&c cua duong kinh hay ban kinh cua 
hinh cftu ghi chfr "cftu" va d§.u 0 hay R. 

- Hinh vuong: tru&c chfr s6 kich thu&c q1.nh cua hinh vuong ghi d§.u □ (vi 
d\l: □ 16) c6 nghia la hinh vuong c6 c~ la 16). :0€ phan bi~t phftn m~t phimg v&i 
m~t cong, thuong dung net liSn manh g~ch cheo phftn m~t phimg .. 

- D{> dai cung trcm: phia tren chfr s6 kich thu&c d9 dai cung trcm c6 ghi dfiu 
cung tron vi d\l cung AB . :E>uong kich thu&c la duong tron d6ng tam, duong 
gi6ng ke song song v&i duong phan giac cua g6c chin cung d6. 

► Ca.ch ghi kich thu&c: 
- Kich thu&c do~n thfulg. 
- Kich thu&c cung tron, duong tron . 

. - Kich thu&c g6c. 
- Kich thu&c hinh cftu - hinh vuong. 
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CAU HOI VA BAI T!P 
Cau hoi: 

1. Trinh bay cac v~t li?u ve va dl,lng C\l ve duqc su d\lllg trong ve ky thu~t? 
2. Neu cftu t:;i,o va cong d\lllg cu.a thu&c T trong ve ky thu~t? 
3. Vi sao phai thgc hi?n cac tieu chuftn n6i chung va tieu chuftn ban ve n6i 

rieng? 
4. Cac kh6 gifty chinh duqc hinh thanh nhu thS nao? Cho biSt kich thu&c cu.a 

cac kh6 gifty tieu chuftn? 
5. Con s6 kich thu&c duqc ghi nhu thS nao? Neu ro chi~u cu.a con s6 kich thu&c? 
6. Neu cac ySu t6 kich thu&c. Cac ySu t6 kich thu&c duqc ke nhu thS nao? 
7. Neu kich thu&c khung ten cu.a ban ve? Cho biSt cac n◊i dung duqc ghi trong 

khung ten? 
Bai t(jp: 

1. Hay ve khung ve va khung ten cho kh6 gifty A4 dung va A4 ngang dung theo 
tieu chuftn va ghi cac thong tin cfin thiSt vao khung ten. 

2. Do va ve l:;i,i cac hinh (Hl va H2) trong hinh 1.12 du&i day vao kh6 gifty A4 
dung, do va ghi dfiy du cac kich thu&c. 

H1 

H2 

Hinh 1.12: Hinh bal t~p 2 

HO,;.T B<)NG III: Tm/C HANH T,;.I LOP 
* T6 chuc cho h9c sinh luy?n t~p ve khung ve, khung ten, ghi cac n9i dung cfin 

thiSt vao khung ten. 
* Cho h9c sinh do va ve l:;i,i hinh bai t~p tren vao kh6 gifty A4, c6 ghi dfiy du kich 
thu&c ho~c cho ve l:;i,i each chia. duong trcm thanh nhi~u phfin bfulg nhau. v. v ... 
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