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LOI GIOI THIEU

Trong nhitng nim qua, day nghé da c6 nhiing budc tién vuot bac ca vé so
lugng va chét luong, nham thyc hién nhiém vu dao tao nguén nhan luc k¥ thuat
tryc tiép dap tng nhu cau xa hoi. Cung voi su phat trién ctia khoa hoc cong nghé
trén thé gi6i, linh vuc co khi ché tao & Viét Nam néi riéng da c6 nhitng budc phat
trién dang ké. Chuong trinh khung qudc gia nghé Cong nghé k¥ thuat co khi da
duoc xdy dung trén co so phén tich nghé, phan ky thuat nghé dugc két ciu theo
cac mddun. Dé tao diéu kién thuan loi cho cac co sé day nghé trong qua trinh thuc
hi¢n, viéc bién soan gido trinh k¥ thuat nghé theo theo cac moédun dao tao nghé la
cap thiét hién nay.

Mo dun 16: Cong nghé CAD/CAM 1a mo6 dun dao tao nghé duoc bién soan
theo hinh thire tich hop 1y thuyét va thuc hanh. Trong qué trinh thuc hién, nhém
bién soan di tham khao nhiéu tai liéu cong nghé CAD/CAM trong va ngoai nudc,
két hop véi kinh nghiém trong thyc té san xuat. Mic du di c6 rat nhiéu cb ging,
nhung khong tranh khoi nhitng khiém khuyét, rat mong nhan duoc su dong gop ¥
kién cta doc gia dé giao trinh duoc hoan thién hon.

Xin chdn thanh cam on!

Ha Nam, ngay thang nam 2020
Tham gia bién soan
1. Chii bién: Nguyén Vin Tuyén
2. Cac Giao vién khoa Co Khi
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GIAO TRINH MO DUN
Tén mon dun: Cong ngh¢ CAD/CAM

Ma mo dun: MD16
Vi tri, tinh chat, y nghia va vai tro ciia mé dun:

- Vi tri: M6 dun duoc bd tri sau khi hoc sinh hoc xong cac mon hoc chung,
co so nghé, sau cac mon hoc chuyén mon nhu Céng nghé ché tao may, trudc cac
mon hoc/ mo dun, Gia cong trén may tién CNC.

- Tinh chat: La m6 dun chuyén mon nghé.

- Y nghia va vai trd ctia mé dun: 1a moédun tng dung cong nghé thong tin
trong thiét ké chi tiét va xay dung quy trinh cong nghé gia cong chi tiét.

Muc tiéu mo6 dun:
- Vé kién thirc:

+ Hiéu dugc vai tro, chirc ning va loi ich cua cong nghé CAD/CAM trong
nén san xuat co khi hién dai.

+ Hiéu duoc nhiing uu diém khi dung cong nghé¢ CAD/CAM thuc hién V¢,
thiét k&, 1ap trinh gia cong trong chuyén nganh co khi.

+ Trinh bay duoc cac cong cu chil yéu ciia phan mém Inventor, MasterCAM
trong viéc v&, thiét ké, 1ap trinh gia cong trong san xuit co khi.

- V& k¥ nang:

+ Str dung thanh thao céc cac cong cu chu yéu ciia phin mém Inventor,
MasterCAM trong viéc v&, thiét ké, lap trinh gia cong trong san xuét co khi.

-Vé nang luc tu chu va trach nhiém:

+ C06 kha nang lam viéc ddc 1ap, 1am viéc theo nhom, sang tao ing dung k¥
thuat, cong nghé vao cong viée trong diéu kién lam viéc thay dbi; C6 ¥ thic ky
luat, tac phong cong nghiép.

+ Hudng dan, giam sat nhitg ngudi c6 trinh do thip hon thuc hién cong
viéc da dinh san theo su phan cong;

+ Panh gid hoat dong ctia ¢4 nhan va két qua thuc hi¢n cua nhom;

+ Quan 1y, kiém tra va giam sat qua trinh thyuc hién cong viéc cia c4 nhan,
to.

Noi dung moé dun:



BAI 1: TONG QUAN CHUNG VE CAD/CAM
Ma bai: 16.01
Gidi thiéu o

Viéc ing dung cong nghé thong tin trong thiét ké, xay dung quy trinh cong
nghé giup cho ngudi k¥ su ludng trude duge nhitng van dé cé thé xay ra khi gia
cong thuec té.

Muc tiéu
Sau khi hoc xong bai nay nguoi hoc c6 kha nang:
- Kién thuec:
+ Néu duge dic diém va tién ich ctia mot sb phﬁn mém v& va thiét ké co khi
+ Trinh bay duoc vai trd, chirc nang cia CAD/CAM trong nén san xuat hién
dai.
- Ky nang: Lua chon CAD/ CAM phu hgp vao trong qué trinh gia cong.
- Nang luc tu chu va trach nhi€ém: Hoc tap nghi€ém tuc; c6 y thirc ky luat; 1am viéc
doc lap, 1am viéc theo nhom; hudng dan, giam sat nhitng ngudi ¢é trinh do thap
hon thuc hién cong viéc danh gia duoc két qua thuc hién ctia ban than va cac thanh
vién trong nhom
Noi dung chinh
1.1. Vai tro cua CAD/CAM trong nén sin xuit hién dai.
1.1.1. Gigi thiéu vé CAD/CAM

Nhing nam cubi thé ky 20, cong nghé CAD/CAM di tro thanh mot linh vuc
d6t pha trong thiét ké, ché tao va san xuit san phdm cong nghiép. CAD (Computer
Aided Design) 1a thiét ké trg gitp bang may tinh. CAM (Computer Aided Manufacture)
1 san xuét voi su tro gitp ciia may tinh. Hai ldnh vuc nay ghép ndi v6i nhau da tr thanh
mot loai hinh cong nghé cao, mdt lanh vuc khoa hoc tong hop cua su lién nganh Co
khi - Tin hoc - Dién tir - Ty dong hoa. Cung vdi sy phat trién ctia khoa hoc may tinh,
CAD/CAM da duoc nhan thirc va chip nhan nhanh chéng trong cong nghiép (cong
nghiép dét - may, cong nghiép nhura, cong nghiép co khi ché tao ...) vi né 1a hat nhan
chinh dé sang tao va san xuét san pham, dé ting ning xuét lao dong, giam cuong do
lao dong va ty dong hoa qua trinh san Xuit, nang cao do chinh xac chi tiét va dat hiéu qua
kinh té cao.

Trong san Xuét hang loat nho, do dac diém 1a s6 lugng chi tiét trong loat it, $6
chiing loai lai nhidu cho nén khéi luong thoi gian chuan bi cho san xuét rat 16n, ma
dang san xut nay hién dang chiém wu thé trong nén kinh té thi truong hién nay. Tat ca
diéu d6 phai doi hoi tao ra phuong phép thiét ké méi nho may tinh dién tir.

CAD/CAM két ni v6i nhau tao ra méi quan hé mét thiét giira hai dang hoat dong
1a thiét ké va ché tao ma lau nay ngudi ta coi la khac nhau va khong phuc thudc vao nhau. Tu
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dong hoa thiét ké 1a dung cic hé thong va phuong tién tinh toan gitip ngwoi ki su dé thiét ké
mo phong, phén tich va t5i wu hoa giai phap thiét ké. Phuong tién bao gom may tinh dién ti,
cac may v&, mdy in, thiét bi duc 16 bang ...phwong tién 14p trinh bao gdm chuong trinh may, cho
phép dam bao giao tiép v6i may vé va cac chuong trinh Gmg dung dé thuc hién chirc ning
thiét ké.

Lac dau CAD/CAM 1 hai nganh phat trién tach biét nhau, doc 1ap v6i nhau
trong khoang 30 ndm. Hién nay chung dugc tich hop thanh mét hé, trong d6 thiét ké c6
thé lwa chon phuong an tdi uu va qué trinh san xut c6 thé dugc giam sat va diéu khién tir khau
dau dén khau cudi.

1.1.2. Péi twong phuc vu ciia CAD/CAM

CAD/CAM la moét linh vuc nghién ctu nham tao ra cac hé théng tu dong
thiét ké va ché tao. N6 dung may tinh dién tr dé thuc hién mot chirc ning nhat
dinh dé thiét ké va ché tao san phém. Ty dong hoa ché tao 1a dung may tinh di¢n
tir dé ké hoach hoa, diéu khién qua trinh san xuét, diéu khién qua trinh cat got kim
loai va kiém tra nguyén cong gia cong.
1.1.3 Vai tro ciia CAD/ CAM trong chu ky sin xudt

I\];lﬂl n1~_e.111 ‘_l'hlet L::e ’v é :
SP moi san pham chi tiet

Nhu cau = = _
thi trwong Nhu c‘al_l. Ké hoach_lma

TIB moi QTSX

, l
K}-’:‘ﬂl tra San xu;at , Lap
chat lwong san pham bieu do SX

r Y
|

DPé danh gia duoc tam quan trong cia CAD/CAM trong chu ky san xudt
chung ta nén phan tich cac pham vi hoat dong khac nhau va chirc ndng tuong trng
dé thyc hién viéc nghién ctru va ché tao san phém.

Chu ky nay hoat dong theo nhu cau ciia khach hang va thi trudng tiéu thy.
Chu ky san xuét co thé thay doi tuy theo yéu cau ctia khach hang.

C6 truong hop cong viée thiét ké 1a do khach hang thyc hién cho nén nha
may chi c6 nhiém vu ché tao san pham da duoc thiét ké do.

Truong hop thir hai 1a nha may dam nhan ludn ca cong viéc thiét ké va ché
tao san pham. Tuy nhién néu téng quat ma néi thi déu xuat phat tir y d6 tao ra san
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pham moi. Dya vao ¥ d0 tao ra san pham d6 méi thiét ké san pham, hoan tit ban
ve.

Trén ban v& san pham phai néu rd cac yéu cau k¥ thuat can phai dam bao
trong qua trinh ché tao. Trén co sd cac ban vé chi tiét phai 1ap quy trinh cong nghé
ché tao san pham va lap ké hoach san xuét. Dé ché tao san pham phai 1ap nhu cau
vé trang thiét bj cong nghé va cac dung cu can thiét. K& hoach san xuat phai chi
rd thoi gian va san luong xuat xuong trong thoi gian da dinh. Tiép theo 1a cong
doan dua vao san xuit, ché tao xong phai tién hanh kiém tra va thir nghiém san
pham, cudi cung 1a ban giao cho khach hang.

Giai doan chuan bj cong nghé, nghia 1a thiét ké quy trinh cong nghé va lap
biéu dd san xuét véi sy trg gitp ctia may tinh dién tr. Ngoai ra may tinh dién tir
con c6 thé ap dung diéu khién qua trinh ché tao chi tiét dung tay may, cac may
diéu khién theo chwong trinh s6 (CNC). Cong doan cudi cing 1a kiém tra va thir
nghiém ciing c6 thé tu dong héa nho may tinh dién tir.

Qua day ta thiy hé thong CAD/CAM déng vai trd quan trong trong nén san
xuét hién dai trong twong lai, va dac bi¢t la cac linh vuc chuyén mon hoa cao,
chéng han nhu viéc thiét ké va ché tao cac ban mach in thi kiéu lién két nay duoc
stt dung ngdy cang manh. CAD/CAM bao trén hau hét cac dang hoat dong va
chtrc ning ctia chu ky san xuat. Trong céng doan thiét ké va ché tao & cac nha
may hién dai, k¥ thuat tinh toan phai phéat huy tac dung va la nhu cau khong thé
thiéu duge.

1.1.4. Chiwrc nang cia CAD/CAM

Thiét ké v&i su hd tro cua may tinh di¢n tir - CAD la su ing dung c6 hi¢u
qua cac phuong tién cong nghé cua ki thuét tin hoc, dién tir ... dé giai quyét cac
cong viée lién quan t6i cong viéc thiét ké.

Thuc hién quy trinh san xuat voi sy tro giup cia may tinh dién tir 13 st dung
may tinh dé 1ap ké hoach san xudt va diéu khién san xuat.

T6 hop CAD/CAM la mot hé thong ma & d6 mdi lién két giira thiét ké va ché
tao dugc hoan thién dua trén co s& st dung thong tin va dir li¢u cia qua trinh CAD
truc tiép trong thu tuc CAM. Nhu vay tranh dugc sy hinh thanh mét cach ddc 1ap
cac dit liéu cho chuong trinh ctia may tinh trong linh vuc san xuét.



CAD CAM

M6 hinh héa hinh hDL x = LJEuP KE HOACH
cosG  |— o
‘ D L[.E:U SAN XUAT
Tinh todn phin tich, thiét TRUNG
k& 161 wu TAM
‘ CUA
. HE THONG PIEU KHIEN QUA
Ve, soan tdi liéu k¥ thuit CAD/CAM |« o . .
TRINH SAN XUAT

1.2. Thiét ké va gia cong tao hinh véi cong nghé¢ CAD/CAM
1.2.1. Thiét ké va gia cong tao hinh theo cong nghé truyén thong

Y TUONG
Hiéu chinh
Vi & THIET KT _MAU
SAN PHAM
L.ﬁzw mdu

BAN VE KY THUAT

TAO MAU CHEP HINH MAU
CHEP HINH

GIA CONG CHEP HINH

Qui trinh thiét ké va gia‘ céng tao hinh
theo cong nghe truyén thong
Trong cong nghé truyén thong, cac mat cong 3D phirc tap duoc gia cong trén
may van ning theo phuong phap chép hinh str dung mau hoic dudng. Do vay qui
trinh thiét ké va gia cong bao gom c6 4 giai doan phan biét:
- Tao miu san pham.
- Lap ban ve k¥ thuat.
- Tao mau chép hinh.
- Gia cong chép hinh.
Qui trinh nay c6 nhitng han ché:
- Kho dat dugc do chinh xac gia cong, chu yéu do qua trinh chép hinh,
- D& dang 1am sai do nham 14n hay hiéu sai vi phai xir Iy mot sb 16n dit liéu,
- Ning suét thip do mau dugc thiét ké theo phuong phép thii cong va qui trinh
duoc thue hién tuln ty: tao mau san phém - 1ap ban v€ chi tiét - tao mau chép hinh
9



- phay chép hinh.
1.2.2. Thiét ké va gia cong tgo hinh theo cong nghé CAD/CAM

Su phat trién ciia phuong phap md hinh hod hinh hoc ctng voi thanh tuyu cua
cong nghé thong tin, cong nghé dién tir, k¥ thuat diéu khién s6 da c6 nhiing anh
hudng truc tiép dén cong nghé thiét ké va gia cong tao hinh:
- Ban v€ k¥ thuat dugc tao tir hé théng v€ va tao ban v€ véi su trg gitip cua may
vi tinh.
- Tao mau thu cong dugc thay thé bang mo hinh hoa hinh hoc truc tiép tir gia tri
14y mau 3D.
- Mau chép hinh duoc thay thé bang mé hinh toan hoc - mé hinh hinh hoc luu trit
trong bd nhd may vi tinh va dnh xa trén man hinh duéi dang mo hinh khung ludi.
- Gia cong chép hinh duoc thay thé bang gia cong diéu khién s6 (CAM). Vé cong
nghé, khac biét co ban giita gia cong tao hinh theo cong nghé truyén thong va
cong nghé CAD/CAM la thay thé tao hinh theo mau bang mo hinh hoa hinh hoc.
Két qua 1a mau chép hinh va cong nghé gia cong chép hinh dugc thay thé bang
mo hinh hinh hoc s6 (Computational Geometric Model - CGM) va gia cong diéu
khién sb. Mit khac kha nang kiém tra kich thudc truc tiép va kha ning lya chon
ché d6 gia cong thich hop (gia cong thd, ban tinh va tinh).

Y TUGNG

Hiéu chinh

VE & TAO BAN VE
(CADD)

- Ldy mdu, 56 hod
BAN VE KY THUAT

MO HINH

L »| MO HINH HOA HINH HOC

HINH HOC SO (CGM)

GIA CONG PIEU KHIEN SO
(CAM)
Qui trinh thiét ké va gia cong tao hinh
theo cong nghé CAD/CAM
Theo cong nghé CAD/CAM phan 16n cac kho khin cia qua trinh thiét ké va
gia cong tao hinh theo céng nghé truyén théng dugc khic phuc vi rang:

- Bé mit gia cong dat dugc chinh xéac va tinh xao hon.

- Kha ning nham 14n do cha quan bi han ché dang ké.

- Giam duoc nhiéu téng thoi gian thyc hién qui trinh thiét ké va gia cong tao hinh
10



Cau hdéi on tap
1. Vai trd ciia CAD/CAM trong chu ky san suat?
2. Trinh bay qui trinh thiét ké va gia cong tao hinh theo cong nghé CAD/CAM?
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BAI 2: VE VA THIET KE CO KHi TREN PHAN MEM INVENTOR - VE
PHAC 2D PHAN CAD
Ma bai: 16.02
Giéi thigu , ‘ o

Vi¢e thiét ké chi tiét dugc thuc hién trén nhi€éu phan mém khac nhau nhu
Inventor, Mastercam, Autocad. Mdi phadn mém c6 nhitng thé manh riéng va dap
g duoc cac yéu cau vé lién thong cac bude quy trinh cong nghé.

Muc tiéu
Sau khi hoc xong bai nay nguoi hoc c¢6 kha nang:
- Kién thuec:

Trinh bay duogc cac cong cu v&, thiét ké, hiéu chinh rang budc 2D trong
Inventor
- Ky nang:

Ung dung cac cong cu veé vira hoc dé vé duoc cac bai tap cua bai.

- Nang luc tu chu va trach nhi¢m:

Hoc tap nghi€m tuc; c6 y thuc ky luat; lam viéc doc 1ap, 1am viéc theo nhom,;
huéng din, giam sat nhimg ngudi co trinh do thap hon thuc hién cong viée danh
gia duoc két qua thue hién cua ban than va cac thanh vién trong nhom
Noi dung chinh
2.1 Giéi thiéu phin mém Inventor va huéng din cai dit

Autodesk Inventor dugc phat trién bdi cong ty phan mém Autodesk USA,
1a phan mém thiét ké mo hinh 3D phd bién hién nay. Pay 1a phan mém duoc phat
trién chuyén cho thiét ké cac san pham co khi, c6 giao dién truc quan, gitip nguoi
dung thuan tién khi sir dung voi nhitng tinh ning ndi tréi nhu sau:

- X4y dyng dé dang mé hinh 3D cua chi tiét (Part).

- Thiét 1ap céc ban 2D tir md hinh 3D nhanh chéng va chuan xac (Drawing).

- Tao ban v& lip tir cac chi tiét da thiét ké mot cach tdi wu (Assembly).

- M6 phong qua trinh thao 1ap cac chi tiét tir ban v& lap hoan chinh mot
cach truc quan va sinh dong (Presentation).

- Thiét ké nhanh cac chi tiét kim loai dang tAm (Sheet metal).

- Thiét ké céc chi tiét may nhu: Truc, b truyén banh rang, bo truyén dai,
bo truyén xich, mdi ghép bulong-dai dc, cam, chét, then, 6 bi, 10 xo0 .... mot cach
nhanh chong trong moi truong Assembly.

- Thiét ké nhanh va chinh xac cac loai khudén mau (Mold Design).

- Thiét ké nhanh cac dudng 6ng phtc tap (Pipe&Tupe).

- Cho phép str dung thu vién cac loai day dién va cap dién dé chay day voi
béan kinh uén phu hop trong thiét ké dién (Cable &Wiring)
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- M6 phong dong va dong luc hoc cta co cdu may (Dynamic simulation).

- Phan tich Gng suét, téi wu hoa thiét ké san pham (4nalysis Stress and
Optimize).

- Thiét ké nhanh cac san pham nhua (Inventor plastic & tooling).

- C6 thu vién chi tiét da dang va chuan hoa (Content center).

- Lién két duoc v6i nhiéu phan mém CAD khac.

2.2 Cac lénh vé 2D trong Inventor

Moéi truong veé phac bién dang 2D 1a moi truong lam viée trong khong gian
hai chiéu, dung céac h¢ truc toa d§ lam cac mat chuan dé vé phac cac bién dang,
nhu mit phang xy, xz hoic yz.

Trong Inventor, viéc thiét 1ap moi truong v& phac bién dang 2D (Sketch) 1a
bude dau tién can thyuc hién trude khi mudn tao mot vat thé hay chi tiét (Part) bat
ky. Ban v& phac bién dang 2D 1a cac dbi tugng hinh hoc dé tao thanh bién dang
ctia vat thé hodc cac yéu td hinh hoc trong qua trinh xay dung vat thé. M6 hinh
3D cua vat thé duoc tao thanh béng cach dun cac bién dang theo mdt phuong nao
d6 hodc quay bién dang quanh mot truc bat ky.

Truc quay
b

S— |
Ketqua )

Sau khi khéi dong xong, giao dién cua moi truong veé phac s€ xuat hién,
trong menu Sketch s& chira tat ca cac cong cu can thiét dé thuc hién ban vé theo y
muon.
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i = T
|
Céc lenh v& phic § c40 onh ghilach || Caclénhréng | Céc linh sso chép, higu | L
bién dang XD thde buds | chinh din tromp |
! !
| |
Tén méc dinh cia | { {1=41
ban v& phac Cac & e |
Goc hé toa dé ciia
. bin vE phic |
- | |
1
mecy B B0 ozl % -SL0AT men, 7004 mim | Fudly Cometrained |1 !_

2.2.1. Cac cong cu Sketch
Trong mdi trudng v& phac (Sketch), phan mém Autodesk Inventor cung

cap cho chung ta hang loat cac cong cu vé& 2D trén thanh Draw, gitp cho viéc xay
dung ban v& phac tré nén thuan loi, d& dang va nhanh choéng hon.

Mot sb cong cu Sketch co nhiéu lya chon. Néu c6 mili tén xuét hién bén
canh cong cu Sketch thi ta kich chudt vao miii tén dé m& menu lya chon.

Cong cu Sketch
Nt Lénh vé& Cai dat/ Tuy chon Chi dan dic biét
% Hi¢u chinh cac toa do cua Sketch Quay ludi (grid)
Line Vé doan thang Chon Normal hoic
S Construction trong menu
Style.
) Vé duong Spline
.\. ™ | Spline
'E} . Vé dudng tron biét tAm va ban Chon Normal hoac
kinh. Construction trong menu
V& duong tron tiép xuc voi 3 dbi Style.
ﬁ 3 Circle tuong.
e V& Ellipse
V& cung tron: Chon Normal hodc
'} A - Pi qua 3 diém Construction trong menu
Style.
- Biét tam va 2 diém cudi
::I = | Arc
- Tiép xtic véi doan thang hodc
T dudng cong tai diém cudi ciia doan
thang.

14




Cong cu Sketch

Nt Lénh vé& Cai dat/ Tuy chon Chi dan dic biét
VE& hinh chir nhat :
D - ’ A [N
- qua 2 goc doi dién.
Rectangle
- - qua 3 dinh
e | Fillet Vé tron goc cua Sketch Hop thoai nhic nhap ban
kinh.
: Vat goc cua Sketch Dinh nghia kiéu vat trong hd
% T | Chamfer 8 thoai. 8 &P
i Tao tAm 16 hodc mot diém Sketch. CI}Qn tam 10 (mic dinh) hoic
'$' Point, Hole diém Sketch tir menu Style.
Center
Pbi xtmg déj tuong va gan cac
@E’ Mirror rang budc doi xung.
Tao duong thang hodc cong song
song va cach mot khoang cho
Offset T
Gan kich thude cho Sketch
@ General
Dimension
Gan kich thu6c ty dong dong thoi | Trudce hét phai gan kich
F, "LI Auto rang budc hoan toan mot Sketch. khong mudn ghi tu dong.
ry Dimension
Kéo dai doan thang hoic duong Nhén phim SHIFT dé tam
)«. Extend cong tdi giao voi doan thang, cong | thoi chuyén sang ché d6
hodc diém gan nhat. TRIM (cat). Kich hoat ché do
—_— TRIM tir menu ngir canh.
Cat bo mdt phan doéi tuong. Nhan phim SHIFT dé tam
= . thot chuyén sang ché do
fo | Trim EXTEND. Kich hoat ché d¢
= EXTEND tir menu ngit canh.
t Di chuyén hodc copy cac doi tugng
= Move dlg:qc nhép tor AutoCAD hodc céac
doi tuong Sketch.
Quay hogc Copy cdc doi tuong
C} Rotate duoc nhap tir AutoCAD hodc doi
tuong Sketch.
Tao rang budc vudng goéc
1.{"' Add : g bug g8
Constraint

Lo

Tao rang budc song song
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Cong cu Sketch
Nt Lénh vé& Cai dat/ Tuy chon Chi dan dic biét
XN - Tao rang budc ti€p xuc cua doan
thang (cong) vdi dudng cong.
- Tao rang budc trung khop gitra cac
LA doan thing, cong hoic cac diém.
Tao rang budc dong tam giita 2
v duong cong.
Tao rang budc thang hang giita hai
“ / doan thang hodc 2 truc.
Tao rang budc nam ngang cua cac
doan thang, cin cac diém theo
phuong ngang.
Tao rang budc thang dimg, can cac
a I diém theo phuong thang ding
Tao rang budc qhiéu dai bang nhau
= cua cic doan thang hodc ban kinh.
T%o rang buéq ¢d dinh cho cac
777 diém, doan thang hoac dudng cong
trong hé toa do cua Sketch.
_ Show Hién thi cac rang budc da gan. Dua con tro dén ra‘lng budc,
~~ | Constraints 4n phim DELETE d¢ xo4.
. Chiéu dbi twong hinh hoc 1én
% Project Sketch khac.
Geometry
Chiéu tat ca cac car}h cua chi tiét
=7 _ | Project Cut | da chon Ién mat phang Sketch. Cac
9@ Edges canh nay phai giao v6i mat phang
Sketch.
Project Chiéu mang doi tugng phang 1én
Flat mat phang Sketch
Pattern
o Insert
IE] AutoCAD
file
2.2.2. Lénh Line

Tinh ning: V& doan thang qua nhiéu diém cho trudc.
Céc budc thao tac:

b

Budc 1: Nhép chon biéu tuong trén thanh Draw hodc nhan phim tét
L trén ban phim roi Enter.

Budc 2: Chon diém dau cua doan théng.

Budc 3: Chon diém tht hai cta doan thfmg can vé& hoic nhap do dai cua

doan thang d6 rdi Enter.
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Budc 4: Tiép tuc chon diém tht ba, bon, nam ....
Buoc 5: Click chudt phai va chon OK dé két thac

Do dai cia doan thing
{mac dinh 1d mm) /\

Biem thir hai

Piem dau
2.2.3. Lénh Circle
Co 2 kieu vé
* Kiéu vé Center Point
Tinh ning: V& duong tron biét tam va duong kinh hodc mot diém bat ky trén
duodng tron do.
Cac budc thao tac:

-

Budce 1: Nhép chon biéu tuong trén thanh Draw hodc nhn phim

tat C trén ban phim rdi Enter.

Budce 2: Chon tam dudng tron.

Budc 3: Chon tiép mot diém nam trén duong tron can vé& hodc nhap gia tri
duong kinh cua duong tron d6 roi nhan Enter két thic.

Budc 4: Click chudt phai va chon OK dé két thuc.
Gia tri duong kinh cda dudmg
tron (méc dinh 13 mm) Diém nim trén

| duomg trén

Tam dung tron

* Kiéu vé Tangent
Tinh nang: V& duong tron ti€p xtc voi ba doan thang cho trude
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Cac budc thao tac:

L2

Budc 1: Nhéap chon biéu tuong
Budc 2: Chon doan thang thir nhét.

Budc 3: Chon doan thfmg thr hai.

Budc 4: Chon doan thang thu ba.

Budc 5: Nhép phai chudt va chon OK dé két thuc

trén thanh Draw.

. Poan thing 2
Poan thing 1 ; =

Puing ron can veé

/& L

Doan thang 3

2.2.4. Lénh Arc
C6 3 kiéu v&
* Kiéu v& Three Point
Tinh ning: Vé cung tron qua ba diém, hai diém dau la diém bdt dau va két thic
ciia cung tron, diém thir ba la diém nam giita cung tron.
Cac budc thao tac:
Budc 1: Nhip chon biéu tugng trén thanh Draw.
Budc 2: Chon diém thtr nhat.
Buéc 3: Chon diém thir hai.
Budc 4: Chon diém thir ba hodc nhdp gia tri ban kinh cung tron can v& roi
Enter
Budc 5: Nhép chuot phai va chon OK dé két thic
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* Kiéu vé& Tangent

Tinh ning: V& cung tron tiép xtic véi mot dbi twong cho trude tai diém cudi cia
dbi tuong d6. Pbi twong nay cé thé 1a doan thang (Line), cung tron (Arc) hay
duong cong Spline.

Céc budc thao tac:

Budc 1: Nhip chon biéu tugng . trén thanh Draw.

Budc 2: Chon céac d6i twong (& phia gan diém A) ma cung tron can tiép
xuc.

Budc 3: Di chuyén con tré chudt va chon diém két thuc cua cung tron can

Budc 4: Nhép chuot phai va chon OK dé két thuc

* Kiéu vé Center Point
Tinh nang: V& cung tron khi biét tam, diém dau va diém cudi ctia cung.
Céc budc thao tac:

Budc 1: Nhap chon biéu tuong trén thanh Draw hodc nhan phim tit A trén
ban phim roi Enter.
Budc 2: Chon diém thir nhat lam tdm cung tron.
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