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Loi gidi thiéu

wéc ta dang budc vao théi ky cong nghiép héa, hién
dai héa nham dua Viet Nam trd thanh nuéc cong
nghiép vin minh, hién dai. |

Trong su nghiép cdch mang to lon do, cong tdc dao tao
nhdn lyc luén gig vai {ro quan trong. Bdo cdo Chinh tri cia
Ban Chdp hanh Trung uong Pdng Cong sdn Viél Nam tai
Dai hoi Pdng toan qudc idn thit IX da chi ro: “Phat trién
gido duc va dao tao 1a mot rong nhitng ddng lyc quan trong
thiic ddy sy nghiép cong nghiép héa, hién dai héa, 1a diéu
kién dé phat trién ngudn lyc con ngudi - yéu 18 co ban dé
phét trién xa hoi, tang ¢rudng kinh t& nhanh va bén vimg”.

Qudn triét chil trong, Nghi quyét cua Ddng va Nha nioc
v nhdn thitc ding dén vé tdm quan trong cia chuong trinh,
gido trinh ddi voi viéc ndng €ao chdt lwong dao tao, theo dé
nghi cia S6 Gido duc va Dao tao Ha Noi, ngay 231912003,
Uy ban nhdn dan thanh phd Ha Noi da ra Quyét dinh 5O
5620/0D-UB cho phép $& Gido duc va Dao 1go thuc hién dé
4n bién sogn chuong trinh, gido trinh trong cdc truong Trung
hoc chuyén nghi¢p (THCN) Ha Noi. Quyét dinh nay thé hién
sy quan tdm sdu sdc ciia Thanh vy, UBND thanh phd trong
viéc ndng €ao chdt lwgng dao tao va phdt trién ngudn nhan
Iwc Thit dO.

Trén co sé chuong trinh khung ciia Bo Gido duc va bao
tao ban hanh va nhiing kinh nghiém riat ra tir thuc té dao 1ao,
S¢ Gido duc va Pao tao dd chi dao cdc truong THCN 16 chic
bién soan chuong trinh, gido trinh mot cdch khoa hoc, hé



thOng va cdp nhdt nhitng kién thire thuc tién phu hop véi dei
twgng hoc sinh THCN Ha Noi,

B gido trinh nay la 1o liéu gidng day va hoc tdp trong
cdc truomg THCN 6 Ho Noi, dong thoi la tai liéu tham khdo
hitu ich cho cdc truong cé dao tao cdc nganh ky thugt - nghiép
vie va déng ddo ban doc quan tam dén vin dé hudng nghiép,
day nghé. '

Viéc 6 chiic bién sogn bé chuong trinh, gido trinh nay
la mot trong nhiéu hoat dong thiét thuc ciia nganh gido duc
va dao tao Thii d6 dé ks niem “50 nam gidi phong Thii do”,
“50 ndm thanh ldp nganh” va huong téi ky niem “1000 naom
Thdng Lbng -Ha Noi ™,

S0 Gido duc va Bao tao Ha Noi chan thanh cdm on Thanh
uy, UBND, céc 56, ban, nganh ciia Thanh pho, Vy Gido duc
chuyén nghiép Bo Gido duc va Dao tao, céc nha bhoa hoc, cdc
chuyén gia ddu nganh, cdc gidng vién, cdc nha qudn Iy, cdc
nha doanh nghiép da tao didu kién giip do, dong gop v kién,
tham gia Hoi déng phdn bien, Hoi dong thdm dinh va Hoi
dong nghiém thu cde chuong trinh, gido trinh,

Bay I ldn ddu tién Sé Gido dyc va Dao tao Ha Néi 16
chiic bién soan chuong trinh, gido trinh. Di da hét siic o6
gdng nhung chéc chin khong trdnh khoi thicu soér, bat cdp.
Chiing 16i mong nhan duoc nhitng ¥ kién déng gép ciia ban
doc dé ting buéc hoan thién bé gido trink trong cdc lan tdl
bdn sau.

GIAM BOC $6 GIAO DUC VA BAG TAO



Loi noi diu

84y nay cong nghé théng tin d@ dupc ung dung rdt hi¢u qud trong

N moi linh vye, dgc biet 1a Irong cdc Iinh vic tao ra ciia cdi vat chdt
cho xd hoi, dién hinh nhat 13 bhy ViC sdn xudt cong nghiép voi rat nhidu
nganh da dgng. Cong nghé thong tin da nhankh chong chuyén déi cac qud trinh
san xudt kiéu truyen thong (v6i sur tham gia ciia con nguoi lg chi Yéu) sang
cac qud rink sdn xudt voi cong nghé cao (véi sy Irg gidp vo cing hiéu qud
cua mdy tinh). Nhé do cde giai doan thiét ké'vg che lao duge timg buoc e
dong hod ting phan hodc te dgng hoé hoan todn, nho cde hé théng CADICAM
(thiét ké'va ché tao voi SY Irg gip cia mdy tinh),

Nuéc 1a dang trong qud trinh cong nghiép hod véi 16¢ do ngay cang
nhanh hon trong nhitng ndm 167 ddy. Céc vién nghién citu va thiét ké, cdc xi
nghiép sdn xudt déu huong toi nghién cii ng dung cde hé thong CAD/CAM
vt cdc miic dg khdc nhau (mirc do 161 thiéu 1 thiet ké'ding CAD ), nham nang
cao hiéu qud sdn xudt, lang khd ndng canh tranh ciia doanh nghiép lén rdt
nhieu. Trong xu thé 14t Yeu dé, vai tro ciia linh viee ddo tgo la rdt quan trong,
nham giip cho ngu hoc 6 khd ndng nhanh chong ddp ing vé mgr cong viéc
khi thuc hign cdc nhiem Vi ky thudt cu thé'

Gido trinh nay duoc bién soan truse hér nham phyc vie cho ddo rao ¢ hé
THCN vé ky thugt, déng thei phuc vu cho dao tgo & bac Cao ding va Pai
hoc nganh Su pham kY thudr. Cdc sinh vién bdc dai hoc cdc nganh ky thudt
cing cd thé tham khdo giGo trink nay khi hoc AutoCAD, vi phdn nay nim
frong mitc do kién thite quy dinh cia khung chuong trinh vé ve kY thudt & cdic
Irucng nay.

Gido trinh (Phdn 1) gém hai phdn:



+ Phdn A: Co sé CADICAM

+ Phdn B: Lam viéc véi AutoCAD

Noi dung ciia gido trinh dugc téc gid bién soan trén co sé cde bai gidng
ditng trong céng tdc gidng day nhiéu ndm tai Trudonmg THBC - K5 thudt tin hoc
Ha Noi (ESTIH), tai khoa Su pham ky thudt truong Dai hoc Su pham Ha Noi.
Tdc gid xin chdn thanh cdm on cdc dong nghiép tai hai truong néi trén da
giup do rdt nhiéu dé hoan thanh gido trinh nay.

Gido trinh duwoc in ldn ddu, nén chdc chdn con cé nhidu sai sér hodc cdn
phdi hoan thién hon. Moi ¥ kién déng gép xin duoc giti vé hai dia chi cua hai
truong néi trén. Tdc gid xin chan thanh cdm on.

TAC GIA



Phan A - Chuong 1
COSG CAD/CAM

* Muc tiéu

+ Higu duge st khac nhau vé dac trung clla cac qua trinh thiét k& ché tao kiéu
truyén théng va qua trinh thiét k& ché tac véi céng nghé cao. Qua dé thay dugc vai tro
quyét dinh clia sy trg gidp cia may tinh trong sén xuat hién dai.

+ Hidu dudc vai tro cla hé théng. CAD/CAM trong chu trinh san ph&m. Trong chu
trinh 46, céc phdn mém CAD déng vai tro tién phong trong ty déng hoa thiét k&, Cac
phan mém CAD cé dac trung chung thé hién qua cac mé dun trong d6.

+ Hiéu dugc Iy thuyét cg ban vé xay dung mé hinh hinh hoc trong CAD. D6 13 cd s&
quan trong clia dé hoa may tinh, d& c6 thé va va thidt k& trén may tinh nhd xay dung
cac md hinh khung day, md hinh b& mat va mé hinh khi dac,

+ C06 khai niém téng quéat vé hé thdng CAM va mai quan hé CAD/CAM véi tu déng
hoa san xuat.

» N&i dung tém tit

+ Su trg gitip clia may tinh trong qua trinh thiét k& va cha tao san pham.
+ CAD - Thiét ké véi sy trg gitp clia may tinh,

+ Phé&n cling CAD.

+ Xay dung mé hinh hinh hoc trong CAD.

+ CAM - M&i quan hé CAD/CAM va tuy ddéng hoa san xuét.



L SU TRO GIUP CUA MAY TINH TRONG QUA TRINH THIET KE
VA CHE TAO SAN PHAM

1. Qua trinh thiét k& va ché tao dé tao ra san phim

\ ¥ tung - | [ ik ‘
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Hinh 1.1: So d6 qud trinh thiét ké - ché’tao sdn phdm

2. Qua trinh thiét k&-ché&'tao kigu truyén théng

Héu hét cdc cong viéc co ban do con ngudi truc ti€p thuc hién nhu:

- Thu thaf) cdc thong tin vé sin phim. ,

- Phéc hoa céc ¥ tudng - Phan tich, lva chon ¥ tudng hay.

- Thi€t k€ tong thé, sau d6 thiét ke chi tiét cho sin pham.

- Ch¢€ tao thir (ché thir).

+ Ché thir mdu bing vat lieu don gién.

+ Che thit mau bang vat lieu thuc.

Trén co s& mau da dugc ché thir, phai ti€n hanh viéc phan tich va d4nh

gid méu, Ia co s& cho viéc stra chita thiét k&, Thiét k& di dugc sira chita lai

dugce dua vao qu4 trinh ché tao thir... Qud trinh nhir vay nham ché tac dugc san
pham phu hop nhat déi véi nhu cau nguoi sir dung san phdm sau nay.




- Ché tao (san xuit)

- Kiém tra chat lvong

- Lip rdp

- Péng g6i

» Bdc diém: _

- Hau hét cic giai doan déu do con ngudi truc ti€p thuyc hién.

- Qud trinh thiét k& - ché& thir kéo dai, khé dat dugc phuong 4n thiét k&
toi uu,

- Qud trinh ché tao kéo dai vé thai gian, phai sir dung nhi€u thiét bi, nang
sudt thap.

- B¢ chinh x4c thiét k€ va ché tao thép, khé dat duge do chinh xic cao.

- Déu tu ban ddu khong qud 16n. Chi phi cho bio dudng va duy tri khéng cao.

3. Qua trinh thiét ké - ché tao véi cong nghé cao

Quad trinh thiét k& - ché tao véi cong ngh¢ cao thuc chat 1a diing may tinh
de trg gidp con ngudi trong hau hét cdc budc (giai doan) quan trong cla qua
trinh thi€t k€ - ché tao san pham.

Nhu vay, & day xudt hién vai trd quan trong cla su tro gilp ciia mdy tink
(Computer Aid - CA) trong thigt k€ - ché tao.

Qua trinh thigt k€ - ché tao véi cong nghé cao lién quan dén céc linh vuc
sau day:

 CAD (Computer Aided Design): Thiét ké c6 su tro giup cha mdy tinh.

Muc tiéu cla linh vie CAD la: Tir dong hod timg budc, tién t6i ty dong
hod cao trong thi€t k€ san pham.

¢ CAE (Computer Aided Engineering): Ky thudt mo hinh hod va tao mdu
nhanh (Rapid Prototyping - RP) trong thiét ké - ché thir san phim.

Muc tiéu cia linh vye CAE la: Ty ddng hod chu trinh thiét ké - ché thir
san pham.

* CAPP (hoac CAP) (Computer Aided Process Planning hoac Computer



Aided Planning): Ké hoach hod sdn xudt cé SW trg gilip cua may tinh.

Muc tiéu cha linh vyc CAPP 13: Tu dong hod timg phdn cong tic quan Iy
san xudt trén mang mdy tinh cong ty.

e CAM (Computer Aided Manufacturing): Ché’ tao (sdn xudt) cé sy tro
giip ciia may tinh.

Muc tiéu cla linh vuc CAM la: Mc‘)'phéng qud trinh ché€ tao, 14p trinh che
tao san phdm trén cdc médy cong cu ty dong CNC (Computer Numerical Control
- diéu khién s6 ding mdy tinh).

Téng quat hon, c6 thé ding khii nmém vé h¢ théng CAD/CAM:
CAD/CAE/CAM; CAD/CAPP/CAM.

* CAQ (Computer Aided Quality Control): Kiém tra chat lwong sdn phdm
CO sy trg giip cita mdy tinh.

Muc tiéu cta linh vuc CAQ la: Tu dong hod va nang cao do chinh x4c
kiém tra chat lugng san phém.

* CIM (Computer Integrated Manufacturing): Chétao (sdn xudt) tich hop
nho mdy tinh.

Muc tiéu cla linh vuc CIM 1a: Lién két toan bo CAD, CAM, CAPP vio
mot qua trinh hoan toan dugc quéan 1y, gidm sat va diéu khién bang may tinh.

* CNC (Computer Numerical Control): Didu khién 5O dilng mdy tinh, dé

diéu khién tw dong cdc may trong he thGng san xuat.
IL. CAD - THIET KE VOI SU TRG GIUP CUA MAY TINH

1. CAD/CAM trong céng nghiép
Cong nghé¢ CAD/CAM trong cong nghi¢p hi¢n nay dugc ting dung ngay

cang hiéu qua trong cic nginh thudc cong nghiép nhe ciing nhu cic nganh

thudc cong nghiép nang.
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* Trong cong nghiép nhe: Cong nghé CAD/CAM r4t hiéu qua trong nganh
da gidy (sin xudt giay dép...), nganh dét, sdn xuit hang tiéu ding thong
thudng (thudc dénh rang, my phdm...), san xuét thuc phdm (bia, nuwée ngot,
thuc phdm déng hop...).

» Trong cOng nghiép nang: Cong nghe CAD/CAM dic biét quan trong
trong ch€ tao co khi néi chung, ché tao mdy dong luc, ché tao phuong tién giao
thong (xe mdy, 6t6, mdy bay...), ch€ tao khi cu dién, ch€ tao mdy dién (dong
co dién, mdy bi€n 4p...), ché tao trang thiét bj dién ti. ..

Nhu cdu phat trién CAD/CAM Ia rat bic xic trong cong nghiép ning &
nudc ta hién nay.

2. Chu trinh san pham va vai trd hé théng CAD/CAM

Su cdn thiét ciia khdch hang va nhu cdu thi trudng d6i véi san phdm din
dén nhu cau thiét k€ san pham. |

Qud trinh thiét ké'luén k&m theo qud trinh téng hop va phan tich d€ t6i vu
hod thi€t k€. Cédc qud trinh tdng hop va phan tich ¢é vai trd quan trong nhu
nhau. Hién nay thudng ding mdy tinh d€ phan tich va téng hop khi thiét ké.

Qud trinh ché tgo 1a qud trinh rdt phdc tap, gém nhiéu céng viéc cé tinh
k¥ thuat rat rd nét nhu: quy hoach qud trinh céng nghe, thiét k& ché tao céc
trang bi cong nghé, cung ung vat tu, lap trinh NC-CNC-DNC, ch€ tao (san
xuét), kiém tra-chit lugng, déng géi.

Cung cdp sdn phdm cho thi truong 1a qud trinh dac trung béi tinh thuong

mai rdt rd nét.
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Qua trinh st dung san phém lai ndy sinh si cdn thiét khdc cvia khdch hang
va nhu cdu mdi cia thi truong d6i véi san pham, din dén nhu cdu méi trong
thi€t k€ san phim. _

Va nhu vay, da hinh thanh mot chu trinh sdn phd"'m.- Chu trinh san phdm
thé hién cu thé hon trong so d6 hinh 1.2.

So d6 chu trinh san phdm cho thdy vai trd ciia hé -thong CAD/CAM la
quan trong nhét, quyét dinh hiéu qua cia qud trinh thiét k&€ va ché tao san
pham.

Trong hé théng CAD/CAM, qud trinh CAD d6ng vai tro ¢o sd, tao tién dé
k¥ thuat cho qua trinh CAM tiép sau.

3. M6t s6 phan mém CAD va CAD/CAM hién nay

a. Mot s& phan mém dung cho kién tric, xdy dung, giao thong vdn tdi

e LARSA (hang Innovative Analisys Incorporated): Dung cho tinh todn
cdc k&t cfu phang va khong gian.

o STRASAPMAXIM (hang General Product Incorporation): Diing cho tinh
todn cdc k&t cau xay dung 1én va phite tap (theo phuong phdp phan ti hitu han)

e SSCAD (héng Space Structure Internation Corporation - M¥): Diing cho
tinh todn két cdu, toi vu hoa thi€t k& va tinh todn thi cOng.

e CHACVITE (hing Le monsieur Consultant - Phdp): La phan mém rat
manh, c¢6 dén 100 chuong trinh vé thiét k&, tinh todn, vé&; c6 kha nang quét
truc tiép tir ban ve.

o AUSTIN (hdang Automated Structural Design Integrated System - Nhat):
Chuyén ding cho thiét k€ tinh todn nha cao ting.

& SAP (Structural Analisys Programs - M¥): Dung cho tinh toan thiét k&
xay dung (diing phuong phap phén tir hitu han).

e BILD (Building Design System - Han quéc): Diing cho tinh todn thiét k&
xay dung, ki€n tric (ftng dung c6ng nghé tri tué nhan tao).

b. Mét 58 phdn mém CAD diing cho co khi ché tao, sdn xudt céng nghiép
¢ AutoCAD (hang AutoDesk - My, 1a mot trong cdc hiang dan ddu vé CAD,
ra ddi 1970): Diing cho thiét k€ co khi, xay dung, kié€n tric, dién, dién tir.

¢ UNIGRAPHICS (bxiic): Rdt manh trong thiét k&, tinh todn co khi ché tao
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* SOLIDWORK: R4t manh trong thiét k€, tinh todn co khi ché tao (va xay
dung).

* CIMATRON (Nhat - Israel): Tich hop lién hoan CAD/CAM/CNC cho
co khi ché tao.

* Master CAM (My): Tich hop lién hoan CAD/CAM/CNC cho co khi ché tao.

¢ DENFORD (Anh): Giai phdp CAD/CAM - CNC tron géi.

4. Cac yéu cau co ban dsi véi mét phan mém CAD

Mét phdn mém CAD nao d6, mudn dap tng dugc nhu cdu thi trudng cin
dat dugc cic yéu cdu co ban sau:

» C6 thé chay dudi hé didu hanh ticu chudn manh va dé sit dyng: Dé tao
di€u kién thuan 1¢i cho dao tao nhan vién, tao co sO thudn loi hon cho phat
trién phdn mém trong nudc.

* C6 kiéu giao di¢n ngudi ding 16t: Tao didu kién thuan lgi déi v6i nguoi
mdi st dung hoac da ¢6 kinh nghiém déi véi cdc giao dién quen thudc khéc.

Vidu: He thong Menu gén giii, quen thuéc, thuan lgi cho nhiéu déi tugng
nguoi ding. Dong thoi hé théng khong Menu (diing cic niit bidu tuong) lai rat
thuan lgi cho nhimng ngudi sit dung thudng xuyén. Hién di c6 phin mém CAD
cho phép ngudi str dung tao ra cdc Menu riéng cha ho.

® Ngon ngit don gidn, ngit phap tw nhién:

- Ngon ngir don gian, ngit phdp tu nhién s& dé& dao tao, dé hoc.

- Ngudi sir dung dé tap trung vio van dé dang cén gidi quyét trén may.

- Cho phép ngudi sir dung 1am lai cdc 1énh cé sai sot (undo)

* C6 1ai liéu huong ddn mot cach khoa hoc, hop Iy, dé hiéu

* C6 tinh linh hoat: D& d& dang chuyén déi cdc chic nang vé& hoic ché
dove.

Chéng han chuyén tir ché d6 v& 2D sang ché do vé& 3D hodc nguoc lai,
chuyén ché do vé& theo mé hinh khung day sang v& theo mo hinh bé mat, mo
hinh kh6i dic hoiic nguoc lai.

® C6 tinh bén viing: Céc d6i tugng v€ khong bi thay déi hodac mat di mot
cdch dé dang do cic y&u 6 khic.

* C6 tinh don gidn: D& hiéu, dé sir dung cho nhiéu déi tugng: k¥ su (co
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khi, xdy dung), kién tric su, nhan vién k¥ thuat. ..

o 6 tinh kinh ré” Pam bao ha thap chi phi cha ngudi dung cho viéc mua,
cai dat, sir dung. ..

5. Cac md dun cia phin mém CAD

Hién ¢4 nhiéu phidn mém CAD khdc nhau, méi phdn mém cé diém manh
va dac thu riéng. Nhung cdc phan mém CAD déu c6 cdu tric chung va gém
cac md dun co ban sau:

1. M6 dun hé diéu hanh (OS - Operating System):

e M6 dun nay cung cdp chitc ning:

- Van hanh cac tép (file): delete, copy, rename. ..

- Quan ly cdc thu muc (directory) khi diing bd soan thao vin ban (text
editor).

- Lép trinh va tinh todn théng thudng.

e Cic t¢p (File) do md dun OS tao ra ¢6 hai loai:

- Cac tép van ban (text file).

- Céc tép d8 hoa (graphic file).

2. Mo dun do hoa (Graphics)

Mo dun ndy cung cdp cidc chitc ning:

- Thyc hién viéc mé hinh hod hinh hoc va xay dung hinh hoc.

- Sira chita, bién déi cdac hinh di cé.

- Xay dung co s& dir liéu vé hinh hoc.

3. Mo dun g dung (Applications)

Mobi phan mém déu ¢é mod dun dng dung nhim dat duoc nhiing muc tiéu
ng dung cu thé:

Phan mém CAD dung cho co khi va san xuédt cong nghiép ¢6 moé dun tng
dung cung cip cdc chirc nang sau:

- Tinh toan cdc dac tinh hang loat cta sidn pham.

- Phan tich viéc lap rap.

- Phan tich cdc dung sai lap ghép.

- Mo hinh hod va phan tich phan tit hitu han.
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- M6 phong va phan tich qué trinh gia cong.

- K¥ thuat hinh anh dong.

4. M6 dun ldp trinh (Programming)

M¢ dun nay cung cap ngén ngir lap trinh tiéu chudn v ngén ngit 1ap trinh
phu thugc hé théng. -

- Ngon ngir lap trinh tiéu chudn: Ding cho tinh todn va phén tich.

- Ngén ngtt lap trinh phu thudc hé thong: Dung cho cic muc dich d6 hoa
(vi du cdc ngon ngit VARPRO2, DAL, GRIP..).

5. Mo dun truyén thong (Communications}

M6 dun nay cung cdp chic ning truyén thong va lién két giita hé théng
CAD/CAM, cic h¢ thong mdy tinh khdc v6i cac hé theng mdy cong cu trong
hé théng san xudt.

Mo dun nay con chia sé co s& dir liéu CAD va co s& dit ligu CAM giita
cdc cd s& san xudt trong cong ty, tao nén hiéu qua cao trong san xul.

5. Lgi ich cua CAD

St dung CAD ¢6 nhiéu loi ich, dién hinh 12 cdc lgi ich sau day:

- Nang cao rat nhiéu nang sudt vé va thiét ké.

- Rit ngdn rat nhiéu thai gian k€ tit khi nhan don dat hang dén khi giao
san pham.

- Cho phép phan tich, thiét k&€ mot cach cu thé va hién qua hon.

- Giam rdt nhiéu sai s6t trong thiét ké.

- Cac tinh todn thiét ké dat d6 chinh xdc cao hon.

- Dé dang tiéu chufn hod trong cong tic thiét ké.

- Ban v& 10 rang, dep, dé doc va d& hiéu.

- Nhanh chéng chuyén déi cdc thi tuc thigt ké.

- Dem lai nhi€u Igi ich trong ch& tao nhu: Thiét k€ 46 g4, dung cu va
khuon mau, lap trinh NC va CNC, 13p quy trinh cong ngh¢ bing mdy tinh, lap
k¢ hoach tay mdy va ngudi mdy, 14p cong nghé nhém va cong nghé dién hinh.

Il PHAN CONG CAD

1. Céc ki€u hé théng CAD (phan loai theo phan cimg)
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1.1. Hé thong trén co sé may tinh 16n (Mainframe - Based)

He thdng CAD nay (hinh 1.3) xuat hién khi mdy tinh 16n I3 dang duy nhit
c6 mat trén thi trudng (nhitng nim 60 thé ky XX).

o Ddc diém:

- Phu hop vdi di€u kién cdn tich hop céc vung cbng tdc véi mdy tinh 16n
da cé trong cong ty.

- Ngudi sit dung thuong bi gidm nang Iyc tap trung vao cong viéc cua ho.

- Ngudi van hanh hé thong CAD dé& bi anh hudng bdi su bi€n déng ngiu
nhién trong dong thong tin clia hé thong.

- Néu s6 lugng ving cong tdc qud nhiéu thi anh hudng bién dong ngiu
nhién s&€ cang 16n.

Moi truomg ngudi ding Méi trudng hé thong

-
|

Viing cong tic

Cum hién thj Cum diéu :
dé hoa 4——»| khién con trd \ 8

\ MAY TINH
LON

Cum vio »  (Mainframe
__________________________ - o computer)
Cac thiét ——
A Mady vé
bi ngoai vi
khic 4
2

Khu vire ngoai vi

Hinh 1.3: Hé thong trén co sé mdy tinh lén
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1.2. H¢ thong trén co s& may tinh nhé (Minicomputer - Based)

Xudt hién tir nhitng nam 70 the ky XX, khi mdy tinh nhd xuit hién nhé
vi¢c phét trién nhitng mach tich hop c& 16n LS va rat 16n VLSI (Very Large
Scale Integrated).

e Ddc diém:

- Chi phi giam. )

- Kha nang lap trinh tu do (khéng bi nhi&u loan chung).

- Kich thude nhd gon.

Cau hinh h¢ théng trén co s§ may tinh nhd twong tu cdu hinh he thong
trén ¢o sO mdy tinh 16n, nhung mdy tinh nhd gon hon.

1.3. Hé thong trén co s6 may vi tinh (Microcomputer - Based)

May vi tinh xudt hién quang dai boi Apple Computer da cé tic dong manh
161 linh vie CAD/CAM. Su tién bo vuot troi cla mady vi tinh ¢d nhan (PC) clia
hang IBM di tao di€u kién phit trién nhiéu phin mém CAD chay trén PC.

o Dic diém:

- Dat t6¢ d6 cao, kich thudc nhé gon, do chinh xic cao.

- Nhi€u chuong trinh tng dung dugc gidi quyét 1ot trén hé théng nay.

1.4. Hé thong trén co s6 tram cong tac (Workstation - Based)

He thong trén co so tram cong tac dugc thict lap v6i cong nghé cao cho
cd nhén ngudi dung.

» Ddc diém:

- Kha nidng san sang cao.

- Kha nang di chuyén vi tri linh hoat.

- Kha néng déc 12p hoan toan véi nhitng ngudi ding khac.

- Hiéu suat cao, thdi gian phén hdi ngin.

- Nang luc da dang (da nang).

- Kha nang dé dang ndi mang véi céc he théng khéc.

H¢ théng trén co s& tram cong téc 1a co s& cho cic hé théng CAD/CAM
trong tuong laij.
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2, Cac thiét bj dau vao (Input)

2.1. Ban phim dé hoa (Key board)

Ban phim d6 hoa dwgc thiét 14p trén co s& ban phim cd ban (diing cho soan
thao), nhumg c6 thém cdc phim chite nang riéng va cé them chuot.

2.2. Bit quang dién (Lightpen)

Biit quang dién tao kha ning linh hoat Iya chon, dinh vi cdc doi tuong vé
trén man hinh nhd tay ngudi sl dung trén man hinh tuong téc.

Biit quang dién dugc diing phé bién trong nhitng nim 60 va 70 the ky XX,
hién nay it dugc dung.

2.3. Bang so hoa (Digitizing Tables) kem but dién (Stylus)

Stir dung theo hinh tugng: Ding bit chi v& lén 1y gidy tring. Trong trudng
hop nay, ding bit dien dé v& lén béng s6 hod. Nh& d6, dé sir dung nhu théi
quen vé& va viét trén gidy.

Nguyén 1y thudng ding la ding sensor dién tir: Dich chuyén cla cdc thanh
phan xac dinh vi trf clia bat dién s& tao nén truong dién tir léch pha va duge
cdc sensor trén bé mat bang thu nhan.

Béng s6 hod c6 2 viing: Viing vé& va viing vio Menu lénh.

Ngoai loai bang diing sensor dién tir, cdn ¢6 loai bang dung ky thuat tuong
tr (analog) va bang diing k¥ thuét siéu am (acoustic).

2.4. Chuét (Mouse)

Duoc sdng ché cudi nhitng nam 60 the ky XX, dén nay rét phé bién do su
tien 101 trong sl dung véi cdc biéu tuong va cic menu kéo xudng (pull down)
va kéo lén (pick up).

C6 hai kiéu chuot: Chuét co khi va chuét quang hoc.

® Chuot co khi: Gom c6 1 hop, trong ¢é 2 banh xe va con lan, mot bi can
0 ddy. Nha d6, ¢6 thé xédc dinh vj tri clia con trd theo céc toa d¢ X, Y cta nd.

* Chuét quang hoc: Sir dung kiéu chudt nay bang céch di chuét 1én ban
cdm quang.

2.5. Can gat (Joystick), qua cdu danh dau (Track ball)

2.6. May quét (Scanner)

Mdy quét sir dung su phén xa dnh sdng khi chi€u mét chirm sdng vio chir
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hay hinh édnh d€ doc chir hay hinh 4nh d6. Hinh ding va do dam nhat cha
chiim tia phdn xa dugc mot bo cam bién quang hoc bién thinh tin hiéu dién,
qua cdc bo ghép néi bi€n déi tuong 1y - s6 (ADC), tin hitu duge dua vio com-
puter. '

C6 2 dang mdy quét thudng dung:

¢ May quét dung b doc quang va tir quang.

e Mdy quét diing bo doc héng ngoai va lade.

3. Cac thiét bi dau ra (Output)

3.1. Man hinh dé hoa (Graphic Display - Monitor)

Man hinh d6 hoa la thiét bi diu ra thuan tién va kinh t€ nhat.

T6 hop man hinh va ban phim dugc goi la thiét bi ddu cudi d6 hoa (graph-
ic terminal) toi thiu clia mét phin cing CAD.

3.1.1. Man hinh den trang

Céc phuong phap hién thi: :

o Ong tia am cuc (CRT - Cathode Ray Tube) - diing man hinh khong
phang 1a chl yéu.

* Hién thi tinh thé 16ng (Liquid Cristal Display).

* Hién thi Laze (Laser Flat Panel Display).

e Hi€n thi Plasma (Plasma Panel Display).

* Hién thi 16p moéng (Thin Film LED Display) (LED - Light Emittion
Diode): Dung di6ét phat quang.

3.1.2. Man hinh mau

Phoi mau: Ditng 3 mau co ban: d6 (R-red), xanh lo (B-blue) vi luc (G-green)
dé phéi hop tao nén cudng d6 mau, nghia 1 tao ra cdc mau sic khdc nhau.

* Dung tin hiéu s6 (digital): C6 16 mau téng hop (vi du: diing card HC-
Hercule Colour). _

- o Ding tin hiéu s6 chuyén ddi thanh tin hiéu tuong tu:
+ C6 64 mau (vi du dung card XGA - Extended Graphic Arrays).

+ €6 256 mau (vi du ding card VGA - Video Graphic Arrays; diing card
TIGA - Texas Instrument Graphic Architecture).
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3.2. May vé (Plotter)

Miy v& dung dé xuét cdc hinh da dugc vé (trén may tinh) ra gidy theo
nguyen 1y v&€ (plot). Thudng diing cdc mdy vé& cé 4 biit véi 4 mau co ban: do
(R), xanh lo (B), luc (G) va den. Mdy v& thudng c6 hai loai:

o Logi ban phdng: Ban médy thudng nim ngang, trén d6 cho phép dat gidy.
Dau v& mang cic bit muc khic nhau. Diu v& duge diéu khién de c6 thé
chuyén dong theo cdc phuong ngang (X) va doc (Y).

* Logi tang cugn: Mdy ¢6 tang cudn (con lan) dé cuén gidy trong qud
trinh v&, nh& d6 c6 thé thay déi dong. Pdu vé chuyén dong ngang theo dong.

K€t néi mdy ve& véi computer diing céng ndi ti€p khong déng bo (COMI,
COM?2).

3.3. May in

Mady in la thi€t bi xudt tin va luu trit tin trén gidy theo nguyén 1y in (print).

3.3.1. Mdy in c6 b¢ chir diic sdn |

Khi ¢6 1¢nh in, mét chi€c biia nho gd vao bang dé chit d& 1én gidy va in
chit lén gidy. Kiéu mdy in nay dé in chi, nhung khé in hinh, hoat dong gay
on. Ngoai ra, khi cdn déi phong chit phai déi ¢a bo chit dic sin nén khong
tién lgi.

3.3.2. Mdy in ma trdn diém (in kim)

Nguyén 1y in ma tran diém twong tu nhu vé chit (coi chir nhur 12 d6i tugng
vg€) va vé hmh trén man hinh. Cdc nét vé& cia hinh va chit dugc tao bdi nhiéu
cham muc (bd tri theo ma tran).

Kiéu may ndy c6 thé thay déi phong chit d& ding, c6 thé in hinh v& bat
ky. Tuy nhién mdy van hanh gay 6n, hinh va chit khong nét.

3.3.3. May in laze (laser)

Kiéu mdy in laze c6 mot vai dac diém vé nguyeén 1y:

- Chim tia sdng mong di qua bo diéu tiét 16 mét tang tréng cé phl 16p
nhay quang, tao nén hinh dnh bing dién tich.

- Myc dang bot tich dién duge hiit va bim vao mat tréng.

- Bot muc badm vao gidy tich dién v6i hinh 4nh ngugc cha tréng nhay
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quang, vi tan ra va bam trén mat gidy khi qua mot tang tréng siy & nhiét do
nang cao.

Kiéu may in laze c6 wu diém 12 d& dang thay déi phong chiy, may chay
¢m, hinh va chit khd rd nét. Mdy c6 thé dat t6c d¢ in nang cao (c6 thé dat
10 + 22 trang/phdt) véi do phan gidi 1200 + 2400 pixel/inch (nhu mdy cla
hdang Hewlett Packard).

IV. XAY DUNG MO HINH HINH HOC TRONG CAD

1. Khai niém

Mo hinh hinh hoc (Geometry Model) chia mot d6i trgng vé va thiét ké 1a
khadi niém dugc dic trung béi:

- Hinh ddng hinh hoc cdc phdn cdu thanh nén d6i tuong va.

- Hinh thdi cau tnic hop thanh cta déi tugng vE.

- Mo 14 bang toan hoc cdc diém, dudng, bé mat, khéi cha d6i tuong vé.

Nhu vay, muc dich bao trim clta m6 hinh hinh hoc 1a thiét 1ap co sé& dir
ligu hinh hoc clia d6i tuong v& va thiét ké. Nhoy d6 c6 thé thuc hién duge qua
trinh v€ va thi€t k€ di tugng trén mdy tinh.

2. M6 hinh khung day (Wireframe Models)

2.1. Pac diém trong cach xay dung mé hinh

- M6 hinh khung day cuaa d6i tugng tao bdi cdc y&u t6 hinh hoc co bén la:
diém, dudng thing, cung tron, dudng tron, dudng cong.

- Chi thé hién bo khung bén ngoai clia d6i tuong.

- Vitrf clia d6i tugng va cdc y&u t6 co ban nén né duoc xac dinh nho mot
hé toa do.

- Co s dit liéu xdc dinh mo hinh khung day 1a: Danh séch toa do céc dinh
(cdc diém nidt) va danh sich timg mit véi cdc dinh cha né.

2.2. Uu nhuge diém

o Uu diém: .

- Xay dyng mo hinh kh4 don gian.

- Khong yéu cdu nhiéu thai gian tinh todn, bo nhé, soan thio, truy cap. ..
clia mdy tinh.
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- Khong mA4t nhiéu thoi gian cho dao tao ngudi dung (vi day la sy md rong
mot cdch ty nhién phuong phép vé& truyén théng).

‘o Nhuoc diém: '

_ Ngudi ding cin kh4 nhiéu thoi gian dé chuén bi va vao dir ligu. Chi phi
thoi gian nay tang nhanh khi d6i tugng vé cang phirc tap.

. Mo hinh chi chifa cac canh 120 nén cic mat clia déi tuong, ma khong
chifa c4c thong tin vé ban than cac bé mat va bén trong long d6i tugng.

- Khi déi tugng phic tap thi lugng dit Héu tr& nén rat 10n, s& lugng cac
lénh v& rat nhiéu, hinh v& tr& nén 161 v kho hiéu.

2.3. Ung dung

- Pham vi ttng dung han ché.

- Thuan lgi khi dung cho v& phac thao.

- Ding cho phan tich dung sai va mo hinh hod phén tir hiru han.

_Li co & cho thiét 1ap mo hinh mét va mo hinh khéi dic.

3. M& hinh bé mat (Surface Models)

3.1. Pic diém trong cach xay dung mo hinh

- Dung 16p vo6 mong 48 miéu ta doi tugng theo ¥ tudng sau: Mo hinh
khung day + 16p vo mong = mo hinh mat.

_ M6 hinh mat tao bdi cdc dang bé mat co ban: Mat phéing, mit nén, mat
tru, mat cdu... Cac bé mat niy co thé mieu t4 d& dang bing cac phuong trinh
toan hoc.

_ P6i véi cac mat cong phirc tap: Téch né ra thanh vo 0 cac manh nho va
mé phong cdc manh nhd theo cac dang bé mit cd ban n6i trén. Nha dé, cac
manh nho d& mo ta bang todn hoc haon va ching hop thanh 1udi cac manh mat.

Cé 2 dang mo hinh mat: Mat duge quét va luéi manh da gidc 3D. Ching
duge xay dung boi 2 phuong phéap khéc nhau:

e Mt duopc quét:

- Tao do day cho céc d6i tudng 2D.

D¢ day 1a khoang cich ma d6i teong duge nang 16n theo hudng vudng go¢
v6i mat phng chia né.

- M6 hinh mit duge quét 1a quy tich céc vi tr cha doi tuong 2D, khi dich
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chuyén né di mot doan béng do day, theo huéng thing géc véi mat phing cia
né. Cac doi tugng v& nay goi 1a d6i tugng 2 %D.

e Luoi manh mdt da gidc 3D:

- Ludi manh mat da gidc duge xdc dinh bdi mét loat cdc dinh, tao thanh
cac diém géc cha cdc da gidc ¢6 3 hodc 4 canh.

- Ludi cing mau thi do chinh x4c mit biéu dién cang cao.

- LuGi cang thua thi d6 chinh xdc mit biéu dién cang thap.

3.2. Uu nhugc diém cta mé hinh bé mat

e Uu diém:

- Kh6ng rudm ra, céng kénh nhy mo hinh khung day.

- D dang thuc hién cdc dudng 4n (hidden line), nher &6 hinh v& hién thuc hon.

- Thuce hién duge k¥ xao t6 béng.

- C6 thé thyc hién dugc viéc tinh todn cic dac tinh vé dién tich trén cdc
bé mat cha d6i tugng.

o Nhuoc diém:

- Chi mé ta duge 16p vd bé mat ciia d6i tuong, ma khong mé ta duge phan
vat chét bén trong.

- Yéu céu phai ¢6 thoi gian dao tao nhat dinh d6&i v6i ngudi diing.

- M6 hinh nay phitc tap hon mé hinh khung day, do dé yéu c4u dung luong
bd nhd clia mdy tinh cao hon.

- Trong mét s6 trudng hop, méd hinh bé mat ;fﬁn con rudm ra.
3.3. Ung dung
- Pham vi dng dung r6éng hon mé hinh khung day dé vé va thiét keé.

- Dling hiéu qua trong mdph(’)ng dung cy gia cdng khi ché tao co khi hoic
san xudt cong nghiép.

- Tao nén tinh linh hoat cho hé théng CAD.
4. M6 hinh khéi dic (Solid Models)
4.1. Pac diém trong cach xay dung mé hinh

e C6 4 phuong phdp (hoic nhém phuwong phép) thudng ding tao ra mo
hinh khéi dac:
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+ Phuong phdp hinh hoc khéi dic hop thamh (Constructive Solid
Geometry - CSG).

+ Phuong phép quét (Sweeping).

+ Phuong phap phoi hop k§ thuat CSG va k§ thuar quét.

+ Nhém cic phuong phap khéc.

* Phuong phép hinh hoc khéi dac hop thanh (CSG)

- Cac kh6i dac co ban clia CSG: Khéi hop, khéi ném, khdi nén, khoi tru,
khéi cau, khai xuyén.

- Mo hinh khéi ddc hop thanh: Lién két cdc khéi co ban véi nhau nhéy cic
phép todn Bun (Boole) d6i vdi cic khdi dic 3D.

- Céc phép todn Bun:

+ Hop (W): A v B s€ tao nén khéi dac mdi 12 phan vét chat cda ca 2 khgi
dac ban dau.

+ Giao (M): A B s€ tao nén khéi dac méi 1a phan vét chat chung clia 2
khoi dac ban dau.

+ Hiéu (-): A- B sé tao nén khéi dac mdi Ia phan vét chét con lai clia
khot dac thit nhat (A). Vay: (A - B) = (B - A).

- Cay CSG: Chi ra tuén ty cdc budc thyc hién phép todn Bun, dé tir cdc
khéi dac ban ddu xay dung nén khéi dic hop thanh.

» Phuong phdp quét (Sweeping)

Ta c6 mot ti€t dién 2D (profin 2D) ding dé quét. Tiét dién nay con goi 13
mién (Region).

- Quét thing: Cho tiét dién 2D nang lén vuodng géc vdi mat phing clia né
(gbc vit bang 0).

- Quét tron: Cho tiét dién 2D quay quanh mot truc, ta sé dugc khéi dac
trén xoay. '

- Quét nghiéng: Cho tiét dién 2D nang lén theo hudng khéng vuong géc
vGi mat phing clia né.

- Quét theo duding dén: Cho ti€t dién 2D chuyén dich theo mot dudng din
(thang hodc cong).

Két qua cuia quét thing sé tao ra cac khéi dac ddng dang c6 46 cao khic
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nhau, két qua clia quét nghiéng s& tao ra cic khéi dic ¢6 hinh dang khic nhau,
k&t qua cha quét tron s& tao ra cac khéi dac tron xoay toan phan (quay véi géc
bing 360°) hodc tron xoay riéng phdn (quay vdi géc < 360°).

Khi diing phuong phép quét, dé c6 doi tugng trude khi quét, thudng sir
dung phép todn Bun d6i véi céc ti€t dign 2D (cdc mién). Nhdy d6, ¢6 thé tao ra
céc 11t dién 2D phitc hgp.

o Phéi hop ky thudt CSG va ky thudt quéi;.

o Nhom cée phuong phdp khdc:

- Phuong phép biéu dién (B-rep) Boundary Representation.

- Phuong phap m6 hinh khéi dic dung tich phan.

4.2. Uu nhuoc diém ctia mo hinh khéi dac

o Uu diém:

- Mo hinh kh6i dic biéu dién day di nhét vé déi tugng.

- Co s& dit lieu clia m6 hinh khéi dic cho phép xdc dinh mét diém trong
khong gian thudc phén bén trong, phan bén ngoai hay nim ngay trén bé mat
d6i tugng.

- Cho phép tinh todn nhiéu dic tinh vé dién tich bé mat, thé tich, khéi
lugng, trong tam... clia doi tuong,.

- Hoan thién hon mo hinh mat va md hinh khung day. Do vady mo hinh
kh6i dac chita ding khéng nhitng cic thong tin hinh hoc ma con chita dung
thong tin vé ciu tric hop thanh (conbinatorial structure) clia d6i tugng ve.

- D& dang xay dung mo hinh khéi dac ma khong can phai xdc dinh nhiéu
diém cuc bo nhu mo6 hinh khung day.

- Trong nhiéu trudng hop, xay dung mo hinh khéi dac dé dang hon so vai
xay dyng mo hinh mit va mo hinh khung day.

_ St dung thuan lgi cho ty dong hod thi€t k& va che€ tao trong cong nghé
CAD/CAM/CNC.

- D& dang thuc hién cac k§ thuat che khudt va to béng, nhdy d6 hinh vé rat thuc,
e Nhioe diém:

- Yéu cdu phai c6 qué trinh dao tao nhét dinh d6i vdi ngudi ding.

- M4y cén di manh, cé dung lugng bo nhé du.

26



4.3. Ung dung

- Trong k¥ thuat d6 hoa: Mo hinh khéi dac dugc sit dung ngay cang phd bién.

- Trong thiét ké&: Rat thuan lgi cho tinh todn cdc dac tinh vé khéi lwong
(khoi lwong, trong tam, momen quén tinh...), phan tich giao tuyén, mo hinh
hod phén tir hitu han, phan tich dong hoc va dong luc hoc co cau.

- Trong ché tao: Rdt hig¢u qua trong mé phong dudng chay dao (hoac dung
cu) trong gia cong co khi, quy hoach qua trinh gia cong (qud trinh san xudt),
kiém tra kich thudc gia cong, biéu dién céc dac tinh hinh hoc nhu dung sai va
d6 nhin bé mat.

- Trong lap rap: Dling véi robot va dung trong hé thong ché tao linh hoat
(FMS - Flexible Manufacturing System), quy hoach qua trinh lap rap, phan
tich domg hoc va dong luc hoc robot.

V. CAM - MOI QUAN HE CAD/CAM VA TU DPONG HOA SAN XUAT

1. Khai niém vé CAM

CAM (Computer Aided Manufacturing): Ché tao véi sy trg gitp cua may tinh.

Qud trinh CAM dugc thuc hién trén hé théng mdy cong cu diéu khi€n s¢
NC, CNC.

2. Chu trinh san xuat CAD/CAM

2.1. Chu trinh san xuat CAD/CAM

Chu trinh san xudt CAD/CAM dugc mo ta trén so d6 hinh 1.5.

Thi trudng
v Nhu cdu thiét ké
Qua trinh thiét k& Lua chon thong tin thiét k& va nghién ciu kha thi
l Qui trinh CAD
Qua trinh ché tao Quad trinh CAM
l Nhap kho - giao hang
Thi truding

Hinh 1.5: So dé chu trinh sdn xudt CADICAM
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2.2. Qua trinh CAM
Qua trinh CAM dugc mo ta cu thé hon trén so d6 hinh 1.6.

\ Quy hoach qué trinh cong nghé \

!

LThié’l k& ché tao cdc trang bi cOng nghé

y

\ Cung tmg vat tu j
v

Lap trinh NC, CNC, DNC

Mo phong gia cong - Kiém tra
qué trinh gia cong

v
‘ Ché tao (san xudt) ‘
v
[ Kiém tra chat wong
v
\ Déng a6t \

Hinh 1.6: So dé qud trinh CAM

3. H& théng APT

Pé thyc hién duoc he théng CAM, phéi sit dung h¢ thong mdy CN C duoge -
dicu khién boi cdc phan mém khic nhau. Cdc phdn mém nay déu dya trén nén
tang ngon ngit APT.

¢ Ngon ngit APT (Automatically Programmed Tool): Céng cu lap trinh 1y
dong. Ngon ngit APT do Hoc vién Cong nghé Masachusett (M) phat trién va
diing cho san xudt tir 1959. Ngon ngit APT thuén tién nén duoc dung rong rai
dé 1ap trinh gia cong NC, CNC. Ngon ngit APT 12 ngon ngit diéu khién s va
12 chwong trinh may tinh dé tinh toan qu§ dao dung cu gia cong.

e C6t 151 ctia he thong APT 1a bo xit Iy chuong trinh. B6 xit 1y chuong trinh
}a chuong trinh mdy tinh duge xay dyng nhim xit 1y chwong trinh ngudn APT
dé tao ra tép dit liéu gia cong NG, goi 1a CLDATA-file, gom:
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- Dit liéu vé vi tr{ dung cy gia cong trén quy dao cta nd.

- Thong tin vé diéu khién may gia cong.

e Qud trinh xir 1y dit liéu gia cong trén mdy diéu khién s6:

Qua trinh xir 1y s& lieu trén mdy dicu khién s6 dugc md ta wén hinh 1.7.

Béan vé chi 11t
¢An gia cong -

v

L Ngudi lap trinh NC ’

r Chuong trinh nguén NC l

b

|7 MAY TINH

T Bo tidn xir 1§ (Preprocessor)
[ Chong trinh xir 1y hinh boe

4 PROFIL file
;{Chu‘o“ng trinh xir 1y Cong 0 ghe‘_:J J

J L—

- Dit licu dung cu
- it ligu vat ligu

L CLDATA file

|7 16 hau xi 1§ (Postprocessor)

- Dir ligu méy NC, CNC
C rvee e i lhid ’ Chuong trioh xir 1Y thich nghi
Dit ligu diéu khién > véi my NC, CNC
NC PROGRAM

Vat mang tin(chuong - Phiéu cong ngh¢:
1rinh gia cong NC): - Tién trivh gia cong
Bang duc 16, dia mém, « 8o dd nguyén cong
diaCD....

M4y gia cong NC, CNC

Hinh 1.7+ Qud trinh xit Iy 56 liéu trén mdy diéu khién 56
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Cau hdi én tap chuong 1
1. Hay so sanh suf khac nhau giita qua trinh thidt k& ché tao ki€u truyén théng va
qué trinh thiét k& ché tao véi céng nghé cao cé sy trg giup clla may tinh.

2. Trinh bay sg d6 chu trinh san phdm va phén tich vai trd hé théng CAD/CAM trong
chu trinh d6.

3. Mot phdn mém CAD/CAM musn thyc hién 6t vai tro clia né thi can phai dat duge
nhimng yéu cau gi? ’

4. Trinh bay cac mé dun clia mot phan mém CAD, Cac mé dun nao trong sé dé [
d&c trung 481 v8i mét phan mém CAD?

5. M& hinh hinh hoc trong CAD Ia gi?

8. Hay phan tich su khac nhau tdng quat gitta cac ma hinh khung day, mé hinh bé
mat va mé hinh khéi dic.

7. M6 hinh khung day cé nhiing uu nhuge diém gi?
8. M6 hinh bé mat ¢6 nhitng wu diém gi vugt troi so v&i mé hinh khung day?
9. D& xay dung mé hinh khéi dac 6 cac phudng phap nao?

10. Uu diém ndi tréi cda ms hinh khai dac va md hinh bé mat 1a gi?

11. Phan tich khai quat méi quan hé CAD/CAM va tu déng hoa s&n xuit,
12. Trinh bay khai quét hé théng APT.
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ban

Phan B
LAM VIEC VGl AUTOCAD

Chuong 2

VE TRONG KHONG GIAN 2D

Muc tiéu
+ Hiéu dugc nguyén tic tign hanh hoan thién mot ban vé 2D,

+ Hiéu dudc nguyén tic thuc hién cac 1énh trong AutoCAD2004 va cé k§ nang co
khi thuc hién céc 1&nh.

+ V& va thiét ké dudc cac ban vé& 2D thé hién qua cac yéu chu sau:
- V& dugc ding hinh bao, ¢ac hinh chidu clia cac vat thé,

- Bliéu chinh va sl dung dung cac loai dudng nét va mau sic.

- V& dung céc hinh cét va mat cit,

- Ghi kich thude hoan chinh cho méi ban vé.

- Soan thao céc yéu cau ky thuat, cac ch thich, huéng dan... vao trong ban va.
- K¥ nang thao tac v& tét. That gian hoan thanh ban vé dat yéu cau.
N&i dung tém tat

+ LLam quen v&i AutoCAD2004,

+ Cac iénh thiét lap ban vé.

+ Hé toa dd - cac lénh v& co ban.

+ Cac phudng phap bat diém chinh xac,

+ Cac Iénh trg giup.
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+ Cac |1énh sifa ddi hinh vé.

+ Cac |1énh vé& nhanh.

+ Céc |&énh vé man hinh.

+ Vé theo 18p - Diéu chinh dudng nét va mau sic.
+ Tao van ban trén ban vé.

+ V& hinh cat va mat cit.

+ Ghi kich thudc,

I. LAM QUEN VGI AUTOCAD2004

1. Gigi thieu AutoCAD

AutoCAD la phdn mém ciia hing AutoDESK ding dé thyc hién cdc ban
v& k¥ thuat trong cdc nganh: xay dung, cd khi, kién tric, dién, bén d6... Hang
AutoDESK 14 mot trong nam hang san sudt phdn mém CAD hang dau trén thé
gidi. AutoCAD la mot trong cdc phan mém thiét k€ sir dung cho mdy tinh cd
nhén (PC).

Ban v& nao thyc hién duge bang tay thi déu c6 thé vé duge béng phan mém
AutoCAD. St dung AutoCAD cé thé v& va thiét k€ cdc ban vé 2 chiéu (2D),
cédc mo hinh 3 chiéu (3D), va tao nén cdc hinh anh rét thyc.

Phdn mém AutoCAD con gitip ngudi ding trao déi cdc k¥ nang lam viéc
cong nghiép. Ngoii ra AutoCAD la phdn mém co 8, tao di€u kién cho ngudi
diing ti€p thu cdc phdn mém CAD khdc nita, vi phuong phip vE€ va cac 1¢énh
trong AutoCAD rit dién hinh. Cdc dac diém trinh bay trong AutoCAD dang
tr&s thanh tiéu chudn cong nghiép cho céc tp tin trao déi dir liéu gifta céc phén
mém CAD.

Ngudi ding con ¢6 thé stt dung AutoCAD dé trao déi dir liéu ban v& véi
cdc déng nghiép, khach hang... vi ring phdn mém AutoCAD tuong thich véi
cic phdn ciing vi phdn mém phd bi€n trén thi trudng.

Su phat trién phdn mém AutoCAD gén lién v6i sy phat trién nhanh chéng
clia nganh cong nghé thong tin va k¥ thuét d6 hoa. T nam 1995 dén nay,
ngudi ding cé nhiéu co hdi chon ding cdc phién ban AutoCAD phu hop voi
cong viéc, may PC, théi quen khi v& va thiét k& cia minh. D6 14 cdc phién ban
AutoCAD nhu AutoCAD R12, R13, R14, AutoCAD2000, 2002, 2004, 2005.
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Can chi ¥ téng cdc phién ban AutoCAD déu chung mét co s&, nén moi
phién ban chi khic nhau chimg (5 + 10)%. Cho nén, diéu quan trong nhat doi
v6i ngudi ding AutoCAD 1a sir dung mot cdch nhuin nhuyén va khai thic
hiéu qua mot phién ban AutoCAD nao d6 phi hop vGi minh, trén co s& d6 coO
thé sir dung dé& dang cdc phién ban cap nhat hon. Nhiéu ban tré sai lam khi
mat rét nhiéu thoi gian cho viée tim hiéu dé sir dung céc phién ban mdi Xuat
hién, trong khi khong khai théc hiéu qua mot phién ban nao trong s6 d6.

2. Khdi dong AutoCAD

Sau khi cii dat chuong trinh AutoCAD vao mdy ban phai ti€n hanh dinh
cfu hinh. Dé khoi dong AutoCAD, ban chon biéu tugng cia phién ban
AutoCAD va nhép hai 1dn phim trdi cla chudt vao do. Maéi phién ban
AutoCAD c6 mot biéu tugng rieng. Néu chua ¢6 biéu tugng nay trén Desktop,
ban vao Program va khdi dong AutoCAD . '

3. Cau tric man hinh dé hoa AutoCAD2004

Man hinh dé hoa AutoCAD2004 (hinh 2.1) bao gom:

e Graphics Area: Vung d6 hoa la viing ma ta thé hién ban vé lén dé. Mau
man hinh dé hoa dugc dinh bdi hop thoai Preferences (1énh Preferences),
trang Display.

& Cross - hair: Hai soi téc theo phuong truc X va truc Y giao nhau tai mot
diém. Toa 40 diém giao nhau hién lén tai hang cu6i phia dudi bén trai man
inh. Chiéu dai hai soi téc dugc dinh béi trang Pointer clia hop thoai
Preferences, & Cursor Size.

e Cursor: Con trd, d6 16n con trd duge dinh boi bien PICKBOX hoac hop
thoai Object Selection Settings, muc Pickbox Size (lénh Ddselect).

e WCSicon: Bidu twgng hé toa d6 goc (World Coordinate System Icon)
nim & géc trai phia dudi viing d6 hoa.

o Status line: Dong trang thdi, nim phia dudi viing 46 hoa. Tai day hién
thi cdc trang thdi: GRID, SNAP, ORTHO, OSNAP... Pé diéu khién céc trang
th4i nay, ban nh&p phim trdi chu¢t hai lin vao tén trang thai.

o Toa dé con tré: Nam géc trdi phia dudi viing d6 hoa. Tai d6 hign lén toa
do tuong d6i hay toa do tuyét d6i clha tam con trd (giao diém clia 2 sgi téc).

Khi khong thuc hién céc 1énh thi toa do hién lén 1a toa do tuyet déi cua
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tdm con trd. S6 dau tién la hoanh d¢ (truc X), s6 thit hai 12 tung do (truc Y)
cha tam con tro, hai con s6 dugc cdch nhau béi ddu phdy.

{@]AulaCAD 2004 - UNREGISTERED V

Cdc thanh cong cu Thanh Menu

VUNG VE fa— Con 1ro
{Hai soi tdc giao nhau )

Biéu tuong hé toa do

Dong lénh Hién thi tog do Dong trang thdi

iiI| egeneral yng model .
g AutoCAD nu utilisxfes loaded.

ommand :

Hinh 2.1: Man hinh dé hoa

» Command line: Dong 1¢énh, c6 it nhat 1 dong phia duéi man hinh d6 hoa.
Day la noi ban nhap lénh vao hoac hi€n thi cdc dong nhic chia may (nén con
goi 1a dong nhéc Prompt line). Ban truc tiép d6i theai v6i mdy tai ving nay.

Chinh d6 lén ciia dong lénh: Diing con tré kéo dén vi trf giao gifta man
hinh d6 hoa va Command line dén khi xudt hién hai dudng thing song song,
sau d6 ban kéo lén trén hay xuéng dudi.

® Menu bar: Thanh Menu (thanh ngang danh muc), nim phia trén viing
d6 hoa. Mbi tieu dé trén Menu bar chita mét nhém 1énh ctia AutoCAD. Cic
tiéu dé dién hinh cta AutoCAD la: File, Edit, View, Insert, Format, Tools,
Draw, Dimension, Modify, va Help (ngoai ra con cé Bonus...).

¢ Pull-down menu. Danh muc kéo xuéng, xudt hién khi ban chon mot tieu
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dé. Tai danh muc nay, ban c6 thé goi lai céc 1énh cin thuc hién (hinh 2.2).

e Screen menu: Danh muc man hinh, ndm phia phai viing d6 hoa. Screen
menu khong dugc mac dinh khi vao AutoCAD. Pé tit hoac md danh muc man
hinh, ding Tools\Options, Display tab, chon Display screen menu.

Danh muc kéo xuong

Danh muc mdh hinh

Cdc thanh cuén

Hinh 2.2: Danh muc kéo xuéng, danh muc man hinh, cdc thanh cuén

Céc chit trén danh muc man hinh dugc quy dinh nhu sau:

- Chit in hoa (UPPERCASE): Tén menu.

- Chit diu tién 1a in hoa v6i ddu 2 cham ":"- Tén lénh.

- Chit ddu tién 1a in hoa khong ¢6 ddu 2 chdm ":" - Tén lua chon.

Khi ta thuc hién mot lénh cia AutoCAD thi cédc lua chon 1énh s€ xuét hién
trén danh muc man hinh.
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e Toolbar: Thanh cong cu, trong AutoCAD c¢6 nhiéu toolbars, méi 1énh cé
mot niit chon vdi biéu tugng 1énh trong toolbars (hinh 2.1).

¢ Scroll bar: Thanh cudn, gom c6: thanh bén phai kéo man hinh (van ban
va do hoa) 1én xudng, thanh ngang phia duéi viing d6 hoa diing dé kéo man
hinh tir trdi sang phai hodc ngugc lai (hinh 2.2). Mudn Iam xuét hién cdc
Scroll bar ban sir dung lénh Preferences (hop thoai Preferences), trang Display
va chon nit Display Scroll bars in drawing window.

AutoCAD thuong cé 4 phuong phap nhap 1énh nhu sau:

1. Type in Pua 1énh vao tir ban phim.

2. Pull - down Goti 1énh tir danh muc kéo xuéng.

3. Sreen menu Got 1€nh tir danh muc man hinh.

4. Toolbar Gor Iénh tir cdc nit 1&nh cua thanh céng cu.

4. Thanh cong cu (Iénh Toolbar)

Pull - down Menu Screen Menu Type in

View! Toolbars VIEW 2/ Toolbar Toolbar

Mot s toolbar duge hién lén mic dinh: Standard, Object Properties, Draw
va Modify. Toolbar Modify va Draw ndm théng ding va & bén trdi man hinh
d6 hoa. D€ lam xudt hién cdc Toolbar khéc ta thuc hién lénh - Toolbar hoic
Toolbar.

¢ Command: Toolbar _

Toolbar name (or all): (Nhap tén Toolbar, vi du Draw).

Show! Hidel Right! Top/ Bottom/ Float<Show>:

» Cac lya chon: '

Show Hién thi toolbar (thanh céng cu) tai mot vi tri trén man hinh.
Hide Tit toolbar

Lefr Vit toolbar nam beén trai man hinh. Khi chon Left xu4t hién dong
nhéc "Position < 0,0". Tai dong nhic niy ta dinh vi tri toolbar.
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Right Vi tri toolbar bén phai man hinh.

Top  Vitri toolbar bén trén man hinh.

Bottom Vi tri toolbar ndm phfa dudi man hinh.

Float Dinh vi tri toolbar véi sé hang wy chon.

Khi nhap F xuit hién cdc dong nhic sau:

Position<0,0> (Vi tri toolbar).

Rows<I>: (S6 hang).

Ciing cé thé goi lenh tir danh muc kéo xudng View hoic dua con trd cla
chudt dén toolbar bat ky va nhdp phim phai clia chugt, khi d6 xuat hién hop
thoai Toolbar. Chon tén tix danh sich kéo xu6ng Toolbars, roi nhén nat Close.

5. Didu khién cac danh muc (lénh Menu).

Pull - down Menu Screen Menu Type in

Menu

Trong AutoCAD c6 tap tin thu myc Acad.mnu. Mudn lam xudt hién danh
muc kéo xudng Bonus trén thang ngang danh muc ta goi file Ac_bonus.mnu
trong thu muc AutoCAD \Bonus\ Cadtoois\AC_Bonus.mnu

11. CAC LENH THIET LAP BAN VE

1. Thi€p 1ap ban vé bang lénh New

Khi thuc hién lénh New xuit hién hop thoai Creat New Drawing.

Tai niit Start from Scratch, néu ta chon Metric (h¢ Met) va nhan phim OK,
thi ta chon don vi v& theo hé Met (don vi do dung milimet). Néu chen hé
Imperial (hé Anh) thi don vi 1a Inch.

Trong trudng hgp ta chon Metric thi cdc bién va lénh lién quan dugc thiét
lap theo bang 2.1. Cic dang dudng (linetype) va mau mat cat (Hatch pattern)
theo tiéu chuén qudc t€ ISO.

Né&u ta mudn dinh ban v& véi cc kich thudc khdc nhau, thi trén hop thoai
Creat New Drawing ta chon trang Use a Wizard va ta s€ thiét lap ban v€ bang
céch 14n lugt dinh ra don vi (Units), giéi han ban v€ (Area).
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Bdng 2.1. Cdc lénh va bién lién quan bdn vé hé Mét.

Lénh lién quan Mo ta lénh Bién Gid tri méc dinh
Units Pon vi LUNITS 2 (Decimal)
Limits Gidi han vé LIMMAX 420,297
Snap Budc nhay SNAPUNIT 10
Grid Mat d6 ludi GRIDUNIT 10
LTSCALE Ty 1¢ dang duomg | LTSCALE 1
DIMSCALE Ty lé kich thuéc DIMSCALE 1
Text, Dtext, Mtext | Text height TEXTSIZE 25
Hatch, Bhatch Ty 1& mit cat HPSIZE 1

e Command: New

Xudt hién hop thoai Create New Drawing, chon nit Use @ Wizard va sau
d6 chon Quick Setup

Nhén phim chon 2 1an vao nit Quick Setup s€ xudt hién hop thoai Quick
Setup. Trén hop thoai nay ta dinh don vi (Units) va 2101 han ban v& (Area). Khi
d6 thuc hién hai budc:

Step 1: Ta dinh don vi theo tab Unirs, ta chon Decimal.

Step 2: Chon gi6i han ban vé bing tab Area. Nhap chiéu rong ban vé& vao
0 chi¢u rongWidth (theo truc X) va chiéu dai Length (theo truc Y).

2. Pinh giéi han cua ban vé (lénh Limits)

Pull - down Menu Screen Menu Type in

Format\ Drawing Limits | FORMAT\Limits Limits

Lénh Limits xdc dinh kich thudc cha ban ve: Dinh diém géc trdi phia
dudi (Lower left corner) va géc phai phia trén (Upper right corner) bang toa
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do X, Y. Néu ta chon h¢ Metric thi gidi han bin v& mac dinh 12 420, 297, n&u
ta chon hé¢ Imperial thi giGi han ban vé 1a 12,9.

Néu mudn thay déi kich thudc ban v€, thi phdi sir dung lénh Limits.
AutoCAD quy uéc chidu truc X, Y tuong tu chiéu tryc x, y khi ta v& d6 thj
toan thong thudng: dudng nam ngang 1a truc X (hoanh d¢), dudng thang ding
theo truc Y (tung do).

* Command: Limits .

Specify lower left corner or {ONIOFF]<0.0000, 0.0000> - (Nhdn Enter),

Specify upper right corner< | 2.0000, 9.0000>: 420, 297.

Nhu vay ta da nhap diém goc trdi phia dudi (Lower left corner) trung véi
goc toa do 0,0. N hép diém géc phai phia trén (Upper right corner) tuy vao gidi
han ban v&. Néu nhu ta chon toa d6 nhur trén thi gi6i han ban v& theo kich
thude khé A3. Ta c6 thé nhap gid tri X, Y khic dé dinh gidi han ban v& khdc
nhau (vi du: 1189,841; 841,594, 594,420, 210,297 ..).

* Cic lua chon khéc:

ON: Khong cho phép vé ra ngoai viing gidi han ban vé di dinh. Néu
ta v€ ra ngoai gidi han s& xuat hién dong nhéc "OQuiside limits".

OFF: Cho phép vé& ra ngoai vung gidi han di dinh.

Can chtt ¥ ring, sau khi dinh gidi han ban vé ta thirc hien 1énh Zoom'\All
dé quan sét toan bé gisi han ban v& trén man hinh.

3. Binh don vj diing trong ban vé (1&nh Units)

Pull - down Menu Screen Menu Type in

Forman\ Units, FORMAT\Units | Units hodc Ddumits

Lénh Units dinh don vi dai va don vi géc cho ban v& hién hanh.
¢ Command: Units

Khi thyc hién lénh Units, s& m& dugc hop thoai Drawing Units. Theo hop
thoai nay, ti€n hanh chon don vi cho ban vé.

* Céc muc cdn chon:
Length: Chon don vi dai va do chinh xé4c dé dai.
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Type: loal don vi
+ Scientific

+ Decimal

+ Engineering
+ Architectural

+ Fractional

(Pon vi khoa hoc)
(Theo hé thip phan)
(K¥ thuat, hé Anh)
(Kién tric, hé Anh)
(Phan s6)

Theo TCVN, cén chon hé thap phan (Decimal).

Precision: Chon d6 chinh xéc,

c6 thé chon d6 chinh x4c véi s6 chit s6 ¢6

nghia trong phén thap phan (vi du chon 0; 0.0; 0.000....).
Angles: Chon don vi va d0 chinh xdc do géc.

Type: kiéu don vi do géc:

+ Decimal degrees

+ Degrees/ minutes/ seconds
+ Grads

+ Radians

+ Surveyor's units

(H¢ thép phan)

(B0, phit, giay)

(Theo Gradian)

(Theo Radian)

(North, West, East, South)

Precision: Chon d6 chinh xdc, c6 thé chon d6 chinh xdc vdi s6 chit s6 c6
nghia trong phan thap phan (vi du chon 0; 0.0; 0.000...).

Clockwise: Mudn chiéu do géc ciing chiéu kim déng hé.

4. Lénh Snap

Full - down Menu

Type in

Tools\ Drawing Aids

Snap DDrmodes

Lénh Snap diéu khién trang thai con chay (Cursor) 13 giao diém cia hai
sgi to¢ (Crosshairs). Lénh nay xdc dinh budc nhdy con chay v géc quay cla
hai s¢i téc. Hay diing budc nhay bing khoang cdch luéi (Grid).

Trang thdi SNAP c6 thé dugc tat md bang cich nhip haj 1an phim chon

chudt vao niit tai dong trang thdi.
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¢ Command: Snap J
Specify snap spacing or [ON/OFF[Aspect/Rotate/Style/Type]<1.0000> :
e Cic lva chon:

Snap spacing  Gid tri khoang céch budc nhdy con chay theo phuong X
va Y nhu nhan trén man hinh.

ON M& ché do di chuyén con chay theo khoang cach chon trudc.

OFF Tat ché d6 di chuyén con chay theo khoang cach chon truée.

Aspect  Gia tri budc nhay theo phuong X, Y s& khéc nhau, céc dong
nhic phu:

Specify horizontal spacing<l.0000>: (Khoang céch theo phuong X).

Specify vertical spacing<1.0000>: (Khoang cich theo phuong Y).

Rotate Quay s¢i toc chung quanh diém chudn mét géc:

Base point <0.0000, 0.0000>: . (Chon diém chudn).

Rotation angle <0.0000>: (Gia tri géc quay).

5. Lénh Grid

Pull - down Menu Screen Menu Type in

Tools\ Drawing Aids TOOLS2\ Grid Grid hay DDrmodes

Lénh Grid tao cdc di€m ludi trong gidi han ban vé. Khoang cdch gifta cac
di€m Iuéi theo phuong X, Y c6 thé khic hodc giéng nhau.

e Command: Grid J

Specify grid spacing (X) or [NIOFFiSnap]<].0000> :

e Céc lua chon:

ON Lam hién luéi theo khoang cach chon trudc.

OFF Tat ludi.

Aspect  Khodng cdch cdc di€m luéi phuong X, Y s& khic nhau, cic
dong nhac phu:

Specify horizontal spacing<1.0000>: (Khoang cdch theo phuong X).
Specify vertical spacing <1.0000>: (Khoang cich theo phuong Y).
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Snap Khoéng cach gifta cdc diém ludi bing gia tri budc nhdy (Snap)
con chay. ‘

Chd ¢ rang: Thudng ding nit nhdn Grid phia trén dong nhic dé nit ngén
thdi gian tat md ludi diém.

6. Lénh Ortho

Pull - down Menu ~ Type in

Tools\ Drawing Aids Ortho hodc DDrmodes

Lénh Ortho thi€t lap ché€ d¢ v€ cic dudng (line) theo phuong clia cic soi
toc (theo phuong truc X - ndm ngang va phuong truc Y - thang diing).

¢ Command: Ortho J

Enter mode {ON!/ OFF]<ON>:

¢ Cic lya chon:

ON M¢& ch€ d6 v& ORTHO

OFF Tiét ché do v& ORTHO

Chi y: Thudng dung nidt nhin Orrho phia trén ddng nhéc dé€ rit ngin thii
gian tat- md ché& do Ortho.

1. HE TOA PO - CAC LENH VE CO BAN

1. Cac ddi tugng vé 2D cua AutoCAD

Cédc 1énh v& (Draw commands) tao nén ciac d61 tugng v€. Thong thudng
tén cdc lénh v triing tén v6i d6i tugng ma né tao nén (ti€ng Anh).

Péi trgng vE (object hodc entity) 1a thanh phan nhé nhit trong ban vé
AutoCAD. Vi du mot d6i tugng (object) c6 thé 12 mot diém (point), doan
théng (line), cung tron (arc), dudng tron (circle)... Hinh chif nhat v& bing lénh
Line bao gédm 4 do1 tuong 12 4 doan thing.

Trong AutoCAD cdc d6i tugng dugc tao cé thé 1a cdc déi tuong don
(Simple object) hodc d6i tugng phidc (Complex object). Cdc d6i tugng don
nhu: point, line, arc, circle...

Cic doi tugng phiic 1a mét hinh (shape) nhu: Ellipse (dudng elip), Polygon
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(da gidc déu), Pline (da wyén), Donut (hinh vanh khan), Spline, Xline, Ray,
Mline, Hatch (M3t cét), Dim (Kich thudc), Block (Khéi)... Cac d6i tuong
phitc duge lién ket tir mét hodc nhiéu phan doan (segment). Phan doan trong
d61 tugng phitc cé thé 14 doan thing (line) hoic cung tron (arc)...

2. Cac phuong phap nhap toa do diém

C6 6 phuong phdp nhap toa d6 mot diém vio trong bin vé.

1. Dang phim chon (PICK) cia chuét (két hop vdi céc phuong thirc truy
bit diém cta doi tuong).

2. Nhdp toa do ruyét doi: Nhap toa d6 tuyét d6i X, Y cla diém theo gdc
toa do6 (0,0).

3. Nhdp 10q d6 tuong d6i: Nhap toa do clia diém theo diém cu6i ciing nhat
Xdc dinh trén ban v&, tai dong nhéc ta nhap @ X, Y. Ddu @ lic nay c6 nghia
1a last point (diém cudi cling ma ta vé trugc d6).

4. Nhdp toa d6 cue: Nhap toa do cyc clia diém (D < o) theo khoang céch
D giffta diém véi goc toa d6 (0,0) va géc nghiéng o so véi dudng chudn nim
ngang.

5. Nhdp toa d¢ cyc neong doi: Tai dong nhéc ta nhap @ D < a véi:

- D (distance) 1 khodng céch gilta diém ta cén xdc dinh va diém vé cudi
cing (last point) trén ban vé.

- Go6ce o 1a géc gilta duong chufin nim ngang va doan thing n&i hai diém.

- Budng chudn 1a dudng théng xuat phat tir g6c toa d6 twong déi va nim
theo chiéu duong truc X.

- G6c duong la géc nguge chiéu kim déng hé (+ CCW: Counter
Clockwise), géc am la goc cling chidu kim déng hé (- CW Clockwise).

6. Nhdp khodng cdch tryc tiép (Direct distance entry): Nhap khodng cach
twong d6i so véi di€m v& cudi cling (last point), dinh hudng bang cursor va
nhén Enter. _

Ba phuong phdp ddu tién k€ trén 1a ba phuong phép nhép toa do diém
thudng duge diing hon.
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3. Vé doan thing (lénh Line)

Pull - down Menu Screen Menu Type in

Draw\Line - DRAW\Line Line hodc L

Lénh Line diing dé v& cdc doan thing. Poan thing cé thé nim ngang,
thdng diing hoidc nghiéng. Trong 1énh nay ta chi cdn nhap toa do cic dinh va
doan thang s& néi cac dinh ndy lai v6i nhau.

¢ Command: Line .J

Specify first point: (Nhap toa do diém ddu tién cha doan théng, khi d6
khoang cach giita diém vira dinh va giao diém 2 sgi téc goi 12 sgi cao su -
Rubber band).

Specify next point or {Undo]: (Nhap toa d¢ di€ém cuéi ctia doan thang).

Specify next point or {Close/Undo]. (Ti€p tuc nhap toa do diém cudi cla
doan thang tiép theo hoic Enter dé két thiic lénh).

e Cdc lya chon khéc cla lénh Line:

U Huy bd mot phan doan vira v&. Tai dong nhéc ta ddp U va Enter.

Close Péng kin mot hinh da gidc vE bing 1énh Line. Ta ddp C (Close)
tai dong nhic va Enter.

Néu tai dong nhic “Specify next point or [Close/Undo.” ta nhap Enter
thi sé két thic lénh.

4. Ve dudng tron ([énh Circle)

Pull - down Menu Screen Menu Type in

Draw\Circle DRAW\Circle Circle hodac C

Cé 5 phuong phdp khéc nhau v& dudng tron nhu sau:
4.1. Vé theo tam va ban Kkinh {Center, Radius)

Vé dudng tron bing phuong phdp nhap tam (Center) va ban kinh R
(Radius) clia dudng tron.
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e Command: C .1 (hoac Circle)
Specify center point for circle or {3P{2P/TTR]. (Nhap toa d6 tam).

Specify radius of circle or [Diameter]: (Nhap bdn kinh hodc toa do mot
di€ém cia dudng tron).

4.2. V& theo tam va dudng kinh (Center, Diameter)

Vé dudng tron bing phuong phdp nhap tam (Center) va dudng kinh
(Diameter).

Néu tai dong nhic “"Specify radius of circle or [Diameter]:" ta chon D
(titc 12 chon Diameter) thi s& xu4t hién dong nhéc sau:

Diameter: (Nhip gia tri duong kinh dudng tron).

4.3. V& theo 3 diém (3Points - 3P)

V& dudng tron di qua ba diém.

e Command: C J (hodc Circle)

Specify center point for circle or [3P2P/TTR]: 3P

Specify first point on circle: (Nhap diém thir nhét).

Specify second point on circle: (Nhap diém thi hai).

Specify third point on circle: (Nhap diém thit ba).

4.4. V@ theo 2 diém duong kinh (2 Points - 2P)

V& dudmg tron di qua 2 diém. Hai diém d6 s 1a dudng kinh dudng tron.

¢ Command: C J (hoic Circle)

Specify center point for circle or {3P/2P/TTR]: 2P J

Specify first end point of circle’s diameter: (Nhap diém diu dudng kinh).

Specify second end point of circle’s diameter: (Nhap di€m cudi duong kinh).

" 4.5. V& dudng tron ti€p xidc 2 déi tugng va c¢6 ban kinh R (TTR)
Diing dé v& dudng tron c6 ban kinh R ti€p xdc hai d6i tugng da vE trudc dé.
e Command: C J (hoac Circle)

Specify center point for circle or {3P/2P/TTR]: TTR
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Specify point on object for first tangent of circle: (Chon déi tugng thit

nhat dudng trdn s& tiép xdc).

Specify point on object for second tangent of circle: (D61 tuong thit hai

dudng tron s& ti€p xiic).

Specify radius of circle: (Nhap gid tri ban kinh dudmg tron).
Ngoai ra trén danh muc kéo xudng Draw, ta con c6 thé dung phuong phép

TAN, TAN, TAN vé dudng tron ti€p xiic vé6i ba d6i twong (vi du vé dudng tron
ndi ti€p tam giac bat ky).

5. V& cung tron (I1énh ARC)

Pull - down Menu Screen Menu Type in

Draw\Arc DRAW\Arc ARC hodc A

Lénh Arc diing dé v& cung tron. C6 nhiéu phuong phép vé cung tron:
5.1. V& cung tron di qua ba diém (3 Points)

V& cung tron di qua 3 diém Py, P, va Ps.

¢ Command: A .J (hoic Arc)

Specify start point of arc or [CEnter]: (Nhap diém Py).

Specify second point of arc or | Center/ENd]: (Nhap diém P,).

Specify end point of arc: (Nhap diém P3).

5.2. V& cung tron qua cic diém Start, Center, End (Diém dau, tam,

diém cuoi)

Nhép lan Iugt diém div, tam va diém cusi,

¢ Command: Arc J

Specify start point of arc or | CEnter]: (Nhap toa d¢ diém ddu S).
Specify second point of arc or | CEnter/ENd]: CE . (chon CEnter).
Specify center point of arc: (N hap toa do tam cung tron).

Specify end point of arc or {Anglelchord Length]: (Nhap toa d6 diém cuéi E).
Chu y: Cung trdn s& duogc hinh thanh theo chiédu ngugc chiu kim déng hd

tir di€ém déu Start dén di€m cusi End.
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5.3. Center, Start, End (Tam, diém d4u, diém cuéi)

Tuwong tu cdch Start, Center, End nhung theo thir tv nguoc lai.

5.4. Vé cung tron theo Start, End, Radius (Piém dau, diém cudi, ban kinh)

V& cung tron bang phuong phép nhap diém ddu, diém cudi va ban kinh.

e Command: A . (hodc Arc).

Specify start point of arc or [CEnter]: (Nhap diém dau S).

Specify second point of arc or {CEnter/ENd]: EN J (chon ENd).

Specify end point of arc: (Nhap toa d6 diém cu6i E).

Specify center point of arc.or [Angle [Direction/ Radius]: R J (chon Radius).

Specify radius of arc: (Nhap ban kinh).

Cung tron s& duge hinh thanh theo chiéu ngurge chiéu kim déng ho.

5.5. V& cung tron theo Start, Center, Angle (Diém dau, tam, goc & tam)

V& cung tron bing cdch nhéap diém déu, tam va géc & tam.

e Comand: Arc !

Specify start point of arc or {CEnter]: (Nhap toa do diém dfu S).

Specify second point of arc or [Center/ENdA]: CE .J (chon CEnter).

Specify center point of arc: (Nhap toa do tAm cung).

Specify end point of arc or {Angle/chord Length]: A . (chon Angle).

Specify included Angle: (Nhap gid tri géc & tdm + CCW, - CW).

Gé6c am (-CW) cung tron duge v€ cling chiéu kim déng hé, géc duong
(+ CCW) cung tron v& ngugc chiéu kim dong ho.

5.6. Center, Start, Angle (Tam, diém dau va géc ¢ tam) nhung theo
thir tu nguoc lai

Tuong ty Start, Center, Angle nhung theo thit ty ngugc lai.

5.7. V& cung tron theo Start, Center, Length of Chord (Diém dau,
tam, chiéu dai day cung)

V& cung tron bing cdch nhap diém ddu, tam va chiéu dai day cung.

¢ Command: Arc J

Specify start point of arc or [CEnter]: (Nhap toa 46 di€m ddu S).

47



Specify second point of arc or [Center/ENd]: CE . (chon CEnter).

Specify center point of arc: (Nhap toa do tam cung).

Tai dong nhic cudi ciing muc 2 ta nhap L:

Specify end point of arc or [Angle/chord Length]: L .J (chon Length of Chord)

Specify length of chord: (Nhap chiéu dai day cung).

Cung tron duge hinh thanh theo chiéu ngugc chiéu kim déng hé.

3.8. Center, Start, Length (Tam, diém dau va chiéu dai day cung)

Tuong tu nhu khi v theo Start, Center, Length nhung theo thit tur nguge lai

5.9. V& cung tron theo Start, End, Included Angle (Piém d4u, diém
cudi, géc & tam)

V& cung tron bang cich nhap diém ddu, diém cusi va géc & tam.

¢ Command: A J (hoidc Arc)

Specify start point of arc or [CEnter]: (Nhap toa do diém dau S).

Specify second point of arc or [Center/ENd]: EN .1 (chon ENd).

Specify end point of arc: (Nhap toa dé diém cusi E).

Specify center point of arc or [Angle/Direction/Radius]: A .J (chon Angle).

Specify included Angle: (Nhap gid tri géc & tam +CCW, -CW).

Goc am (-CW) cung tron duge v& ciing chiéu kim déng hé, géc duong
(+ CCW) cung tron vé& nguge chiéu kim déng hé.

3.10. Start, End, Direction (Piém dau, diém cuéi, huéng tiép tuyén
cla cung tai diém bit ddu)

Tai dong gﬁn cudi & muc 5.9 ta nhap D.
Specify center point of arc or {Angle/Direction/Radius]: D

Specify tangent direction for the start point of arc: (Nhap huong tiép
tuyén tai diém bat ddu cung).

6. V& diém (lénh POINT)

Pull - down Menu Screen Menu Type in (Ban phim)

Draw\Point>\ SinglePoint DRAW2\Point Point hodc PO
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* Command: Point .

Specify a poinf: (Chi dinh diém).

Ta dung bién PDMODE va PDSIZE dinh hinh dang va kich thudc diém
hodc dung 1énh Ddptype.

Lénh Ddptype

Pull - down Menu Screen Menu Type in (Ban phim)

Format\Point Style FORMANDdptype DDptype

St dung 1énh Ddptype s€ lam xudt hién hop thoai Point Style, trén hop
thoai nay ta dinh kiéu va kich thuéc diém.

7. V& da tuyén (Iénh Pline)

Pull - down Menu Screen Menu Type in (Ban phim)

Draw\Polyline DRAW I\Pline Pline hodc PL

Lénh Pline thuc hién nhiéu chitc nang hon 1énh line. Lénh Pline ¢6 3 dac
diém ndi bat sau:
1. Lénh Pline tao cic déi tugng cé chiéu rong (Width).

2. Cic phan doan Pline lién két thanh mot doi tugng duy nhat. (Con 1énh
Line tao ra cac phan doan la cac dgi tugng don).

3. Lénh Pline tao nén c4c phan doan la cdc doan thing hodc la cic cung
tron (arc).

Lénh Pline c6 thé vira v& cdc phén doan 12 doan thing va vira v& cic phan
doan la cung tron. Pay 12 1énh két hgp gitia lénh Line va Arc.

Dé hiéu chinh da tuyén, sir dung lénh Pedit.

7.1. Ché dé vé doan thang

e Command: PLine J

Specify start point: (Chon di€ém hay nhap toa d6 1am diém bat ddu cta Pline).
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Curent line width is <0.000>: (Chiéu rong hién hanh caa pline la 0).

Specify next point or {Arc/ Closel Halfwidth! Length! Undol Width]:
(Nhap toa 4o di€m k€ tiép).

e Cac lua chon:

Close Déng kin pline bdi mot doan thang.

Halfwidth Pinh nira chiéu rong phan doan sip vé.

Starting halﬁvidﬂl<>:- (Nhap gia tri nira ¢hiu roéng dau phan doan).

Ending halfwidth< >: (Nhap gia tri nira chiéu rong cudi phan doan).

Width  Dinh chiéu rong phan doan sap vé.

Length V& ti€p mét phan doan cé phuong chiéu nhu doan thang trudc
d6. Né&u phan doan trude d6 1a cung tron thi né s ti€p xic véi cung tron.

Length of line:  (Nhap chiéu dai phan doan sap VE).

Undo Huy bo phan doan vira ve.

7.2. Ché do vé cung tron

o Command: PLine J

Specify start point: (Chon diém hay nhap toa d¢ lam diém bét ddu cia Pline).

Curent line width is <0.000>: (Chiéu rong hién hanh cua pline 1a 0).

Specify next point or [Arcl Close/ Halfwidth/ Length/ Undol Width]: A .
(chon Arc).

Specify endpoint or{Angle/center/C lose!Direction/Halfwidth/Line/Radius/
iSecond ptiWidth]:

o Cic lua chon:

Close Cho phép ta déng kin da tuyén bdi mot cung tron.

Halfwidth, Width, Undo Tuong tu nhu ché 46 v doan thing.

Angle Tuong tu lénh Arc khi ta nhip A s&€ cé dong nhéc: Specify
included angle: (Nhap gid tri géc & tam).

Center  Tuong tr lénh Arc khi ta nhap CE s& c6 dong nhic:

Center point: (Nhap toa d6 tam).

Angle/ Length! < Endpoint>:
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Direction Dinh hudng clia dudng tiép tuyén vé1 diém d4u tién clha
cung. Khi ta nhap D s& xuat hién dong nhic sau:

Specify the tangent direction for the start point of arc:

(Nhap géc hay chon huéng).

Specify endpoint of the arc: (Nhap toa do diém cudi).

Radius  Xdc dinh ban kinh cong cua cung, khi ta dip R s€ xudt hién
dong nhac: -

Specify radius of arc: (Nhap gié tri bdn kinh).

Specify end point of arc or{Angle]:

Second pt  Nhap toa do diém thit hai vi diém cudi dé co thé x4c dinh
cung tron di qua 3 diém. Khi ta d4p S s€ xudt hi¢n: '

Specify second point on arc: (Nhap diém thd hat).

Specify end point of arc: (Nhap diém cudi).

Line Trd vé ché do vé doan thang.

8. Vé hinh da giac déu (1énh Polygon)

Pull - down Menu Screen Menu Type in (Ban phim}

Draw\Polygon DRAWI\Polygon Polygon, Pol

Lénh Polygon dung & vé da gidc déu. Da gidc nay la da tuyén (pline) cd
s& phan doan (segments) bing s6 canh clia da gidc, C6 bacach v& da gidc déu:

8.1. V& da giac ngoai ti€p duong tron (Circumscribed about circle)

Céch nay diing khi cho trudc ban kinh dudng tron noi t€p.

o Command: Polygon

Enter number of sides <4>: (Nhap s& canh da gidc).

Specify center of polygon or [Edge]: (Nhap toa d6 tam cha da giac).

Enter an option [Inscribed in Circlel Circumscribed about circle]: C J

Specify radius of circle: (Nhap gia tri ban kinh dudng tron nodi ti€p, toa do
diém hoic truy bat diém 12 diém gifa mot canh da gidc).
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Tai dong nhac nay, giao diém hai s¢i téc xdc dinh ban kinh dudng trdn ndi
ti€p (hoadc ngoai ti€p) va vi tri cla da gidc déu.

- Khi da gidc ndi ti€p dudng trdn thi giao diém nay 1a dinh cha da gidc.

- Khi da gidc ngoai ti€p dudng tron thi diém nay Ia diém gilta mot canh.

- B¢ dinh vi tri cla polygon, tai dong nhic "Specify radius of circle” ta
nhap toa do cta giao diém hai s¢i téc.

8.2. V& da giac noi tiép duong tron (Inscribed in circle)

Cach nay dung khi cho trudc bdn kinh dudmg tron ngoai ti€p (khodng céch
tir tam dén dinh da gidc). .

e Command: Polygon .

Number of sides <4>: (Nhap so canh da giac).

Specify center of polygon or {Edge]: (Nhap toa dd tam da giac).

Enter an option {Inscribed in circle/ Cricumscribed about circle]: 1

Specify radius of circle: (Nhap ban kinh hoac toa 4o diém, truy bat diém).

8.3. V& da gidc theo chiéu dai canh cla da giac (Edge)

Céch nay ding khi cho trude chiéu dii mot canh cha da gide déu.

» Command: Polygon

Number of sides <4>: (Nhap s6 canh da gidc).

Specify center of polygon or {Edge!. E 4

Specify first endpoint of edge: (Chon hodc nhap toa do diém ddu mot canh).

Specify second endpoint of edge: (Chon hodc nhap toa d6 di€m cudi clia
mot canh).

Vi polygon ciing 12 mot da tuyén nén ta c6 thé ding lénh Pedit dé hiéu
chinh, ding 1¢énh Expode dé phd v& chiing ra thanh cdc d6i tugng don.

9. Vé hinh chir nhat (iénh Rectang)

Pull - down Menu Screen Menu Type in (Ban phim}

Draw\Rectangle DRAW \Recrangle Rectangle, Rec
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Lénh Rectang diing dé vé hinh chi¥ nhat khi coi hinh chit nhat nay 12 mot
da tuyén (mot d6i tugng).

¢ Command: Rectang .J

Specify first corner point or [Chamfer/ Elevation/ Fillet/ Thichkess/
Width]: (Nhap diém géc thit nhat cia hinh chit nhat).

Specify other corner point or [Dimensions]: (Nhap diém géc thit hai).

e (Cic lya chon:

Chamfer Vit mép 4 dinh hinh chir nhat. D4u tién ta dinh cdc khodng céch
vat mép, sau dé v€ hinh chif nhat.

Specify first chamfer distance for rectangles <0.000>: (Nhap khoang
cdch vat mép theo canh thit nhat).

Specify second chamfer distance for retangles <10.0000>: (Nhap khoang
cdch vit mép theo canh thi hai).

Specify first corner point or [Chamfer! Elevation/ Fillet/ Thichkess/
Widrh]: (Nhap di€ém g6c thit nhét cha hinh chit nhat).

Specify other corner point: (Nhap diém géc thit hai cha hinh chir nhat).

Fillet  Cho phép bo tron cdc dinh cta hinh chir nhat.

Specify fillet radius for rectangles <10.0000>: (Nhap ban kinh bo tron
dinh)

Specify firsi corner point or [Chamfer/ Elevation/ Fillet/ Thichkess/
Width]: (Nhap di€m gée thit nhat cta hinh chit nhat).

Specify other corner point: (Nhap diém goc thit hai cia hinh chir nhat).

Width binh chiéu rong nét v& (gidng lénh Pline).

Specify line width for rectangles <0.0000>: (Nhap chiéu rong nét v&).

Specify first corner point or [Chamfer! Elevation/ Fillet/ Thichkess/
Width]: (Nhap di€m g6c thi nhat ciia hinh chif nhat).

Specify other corner point: (Nhip di€ém g6c thi hai clia hinh chit nhat).

Elevation/ Thickness Dinh cao d0 va d¢ day hinh chif nhat khi tac mat
chit nhat 2 %aD.

Dimensions Cho phép nhdp kich thudc hinh chit nh4t theo cdc dong nhéc:
Specify other corner point or [Dimensions]: D .
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| Specify length for rectangles <0.000>: (Nhap chiéu dai mét canh cua
hinh chir nhat).

Specify width for rectangles <0.000>: (Nhap chiéu dai canh con lai cha
hinh chir nhat).

10. V& dudng cong udn lugn Spline

Pudng cong udn luon Spline 1a mot dang dudng cong NURBS (Non
Uniform Rational Bezier Spline). Dudng Spline cong uén lwon tu do di qua céc
diém bét k¥ do ta chon goi 1a cdc diém kiém sodt (Control Points), ngoai ra can
phéi xé4c dinh thém cic dudng tiép tuyén vdi Spline tai hai diém dau va cudi.

e Command: Spline J

Specify first point or [Object] (Nhap hodc chon diém ddu cla spline).

Specify next point: (Nhap hoac chon di€m ké tiép).

Specify next point or [CloselFit tolerance] : (Nhap hodc chon diém ké tiép).

..... (Nhap hoac chon diém k& tiép).

Specify start tangent: (Chon hudng ti€p tuyén tai diém diu cua spline,
hoac Enter dé chon mac dinh).

Specify end tangent: (Chon hudng ti€p tuyén tal diém cudi cha spline,
hoac Enter dé chon mac dinh).

11. Vé hinh elip

Pull - down Menu Type in

Draw\Ellipse Ellipse, EL

Néu dat bién PELLIPSE = 1, ta ¢6 thé v& hinh elip nhur ta mot da tuyén
Polyline.

Néu dat bién PELLIPSE = 0, ta ¢6 thé v& hinh elip nhw la mot dudng
Spline. Trudng hop nay hay dung, va theo 3 phuong phdp sau:

11.1. V& elip theo toa do mot truc va Khoang cich nira truc con lai

¢ Command: Ellipse .

Specify axis endpoint of ellipse or [Arc/Center]: (Nhap hodc chon mot
diém cuéi truc elip thit nhat).
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Specify other endpoint of axis: (Nhap hodc chon diém cuéi thit hai cia
truc elip thir nhat),

Specify distance to other axis or [Rotation]: (Nhap diém thit ba theo
khoang cdch nita truc elip thir hai).

11.2. V& elip theo tam va céc truc ciia elip

¢ Command: Ellipse .J '

Specify axis endpoint of ellipse or [Arc/Center]: C J (chon Center).

Specify center of ellipse: (Nhap hodc chon tam ciia elip).

Specify endpoint of axis: (Nhap hoac chon mét diém cudi truc elip thit nhat).

Specify distance to other axis or {Rotation]: ] (Nhap hoac chon mot diém
cudi truc elip thi hai).

11.3. V& cung elip

Khi v& cung elip, ta ding lua choun Arc. Khi dé cung elip s& dugc hinh
thanh theo chiéu ngugc chiéu kim déng hé.

Specify axis endpoint of ellipse or [Arc/Center]: A J

Specify axis endpoint of elliptical arc or {Center]: (Nhap hodc chon mot
diém cuéi truc elip thit nhat).

Specify other endpoint of axis: (Nhap hoac chon diém cué6i thit hai cia
truc elip thit nhat).

Specify distance to other axis or [Rotation]: (Nhap hoic chon mot diém
cudi truc elip thit hai).

Specify start angle or [Parameter]: (Nhp gid tri géc giira tryc ta vira dinh
v6i dudng thang tlr tam elip d&n diém cu6i ciia cung elip).

IV. CAC PHUONG PHAP TRUY BAT PIEM CHINH XAC

Khi thyc hién cdc nhiém vu v& & cdc bai truée, chiing ta nhéan th&y khi
chon mot diém nao d6 da vé trude d6, rat khé c6 thé chon mot cach chinh xdc
vao toa d¢ thyc cita chinh diém d6, vi chiing ta chi cé thé di con trd (giao diém
hai sgi téc) vao diém muén chon mot cdch dinh tinh. Ngoai ra con mét nhiéu
thdi gian cho viéc nay.

AutoCAD ¢6 kha néng cho phép rt nhanh chéng truy bit céc diém thuoc
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d6i tugng nhu: di€m cuéi, diém gitra, tam, giao diém... Kha nang nay goi la
Object Snap (OSNAP) v6i nhiéu phuong thiic khdc nhau. Khi sir dung céc
phuong thic truy bat diém, tai giao di€m hai soi t6c xu4t hien moét 6 vuong
goi 1a “O vuong truy bat”, va tai diém can truy bat xuat hién Marker (khung
hinh ky hi¢u phuong thic truy bar). Khi ta chon cdc d6i twgng dang & trang
théi truy bat thi AutoCAD s& ty dong tinh toa d6 diém truy bt va gdn cho
diém cdn tim.

1. Cac phuong thirc truy bit diém clia déi tuong (OBJECTS SNAP)

Toolbars Type in Screen Menu Cursor menu

Object Snap |3 chit c4i ddu tién | Dong *#*%**x | Shift + Phim phdi chuét

Trong AutoCAD c6 thé sit dung cdc phuong thic truy bit diém thudng tri
(gdn cac phuong thiic truy bt diém 13 thudng i) hoac truy bit tam trd (chi
sit dung mot Jan khi truy bt mot diém). Trong muc nay gidi thiéu truy bat
diém tam tra.

D¢ lam xuft hién bang truy bat diém ta c6 thé ding mot trong cac phuong
phdp sau:

- Nhan phim Shift dong thai véi mit phai clhia chuét, s& xuat hién hop thoai
goi la Cursor menu (danh muc con chay).

- Tir Sereen menu tai hang**** nhdp phim chon clia chuot.

- Goi cac phuong thifc truy bit diém tir toolbar: Object Snap.

- Nhap bing ban phim 3 chir c4i ddu tién clia phuong thifc truy bit.

Ta chi sit dung cdc phuong thiic truy bit di€m tam trid khi cdn x4c dinh toa
d¢ mot diém, vi du nhu tai cdc dong nhic x4c dinh diém ciia 1énh Line hoic
Circle: "Specify end point", “Specify center point™...

¢ Cic phuong thic truy bit d6i tugng:

1.CENter  Dung dé truy bdt diém tam cua circle, arc, ellipse. Khi truy
bat ta cdn chon déi tugng cén truy bit tam.

2. ENDpoint  Ding &€ truy bdt diém cudi cha Line, Spline, Arc, phan
doan cia Pline, Mline. Chon tai diém gin di€m cudi truy bét. Vi Line vi Arc
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c6 2 diém cudi, do dé AutoCAD s& truy bét diém cudi ndo gan giao diém hai
sgi toc nhat.

3. INSert  Dung d€ truy bat diém chén cha cha ddong Text va Block.
Chon mot diém bat ky cta dong Text hoac Block va nhép phim chudt chon.

4. [NTersection ~ Dung d€ truy bdt giao diém cha hai d6i tugng. Mudn
truy bat thi giao diém phai ndm trong & vudng ‘truy bét hodc ca hai d6i tugng
déu cham véi 6 vudng truy bit. C6 thé chon I4n lugt hai d&i tugng giao dé truy
bat giao diém.

Ta c6 thé truy bat giao diém clia hai d6i tuong khong giao nhau ma khi
kéo dai mdi giao nhau, khi dé chon 1an lugt hai déi tugng.

5. MIDpoint  Dung dé truy bdt diém gifa cha mot Line, Spline hodc
Arc. Chon mét diém bét k¥ thudc déi tuong.

6. NEArest Truy bit mot diém thude d6i tugng gdn giao diém voi
hai sof téc nhdt. Cho 6 vuong truy bit d&€n cham d6i tugng gdn diém can truy
bit va nhan phim chon.

7. NODe Dung dé truy bdt tam cia mét diém. Cho 6 vuong truy bit
dén cham véi diém va nhan phim chon.

8. PERpendicular ~ Dung € truy bar diém vudng géc véi doi tugng duge
chon. Cho 6 vuéng truy bat dén cham vdi d6i tugng va nhan phim chon.

9. QUAdrant  Dung dé truy bét cdc diém goc % cha Circle, Ellipse
hodac Arc. Cho 6 vuong truy bit dén gdn diém céan truy bit, cham véi d6i
tugng va nhan phim chon.

10. TANgent  Truy bit diém ti€p xiic v6i Line, Arc, Ellipse, Spline
hoic Circle. Cho 6 vudng truy bit cham v6i d6i tuong tai gdn di€ém cdn tim va
nhédn phim chon.

12. APPint (Apparent intersection)

Phuong thifc nay cho phép truy bat giao diém cdc d6i tugng 3D (dang
Wireframe) v4i mot diém nhin hién hinh (Current Wiewpoint), ma thuc t€
trong khong gian chiing khong giac nhau (hinh 5.14).

13. Tracking Trong AutoCAD ta c6 thé st dung lwa chon Tracking dé
nhap toa do diém twong d6i qua mot di€ém ma ta s& xdc dinh. Sir dung tuong
tu Point fillers va From.
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2. Gan ché dd truy bit thudng tra (Lénh Osnap, Ddosnap).

Pull - down Menu Cursor menu Type in Toolbar

Tools\DraftingSettings\Objects Snap | Osnap Setting Osnap Osnap

Hop thoai DraftingSetting. Hop thoal nay c6 ba trang 1a Srap and Grid,
Polar Tracking va Objects Snap.

Thudng ding trang Objects Snap: Trén khung Object snap modes ta chon
cac 6 tuong ung mudn gan ch& do truy bat thudng trd. Khi muén xod tat ca
phuong thirc da gan ta chon nit Clear All.

bé thay déi kich thudc va mau sic ciia thuée 6 vudng truy bit, ta c6 thé
vao Toos\Option réi mé trang Drafting, theo d6 ta dé dang thay d6i kich thude
va mau cuia ¢ truy bat.

3. Lénh 'CAL (Calculator)

Pull - down Menu Type in Toolbar
‘CAL

Lénh CAL sir dung d€ tinh todn cac ham s& théng dung, cdc gi4 tri s6, thuc
hién cdc phép toan Vecto va ta ¢é thé sit dung 1énh nay dé€ xdc dinh toa do cic
diém trén man hinh dé hoa.

¢ Command: Cal J

>> Expression: (Nhap biéu thic cin tinh).

Trong biéu thic d€ tinh todn (dong nhéc: ">>Expression:” ta cé thé sir
dung ddu @ (At sign- toa do diém cudi cling xdc dinh trén man hinh), cdc
phuong thitc truy bat d6i tugng: INT, END, MID, INS, CEN, NOD, QUA...
Trong khi thuc hién céc 1énh ACAD (ngoai trir cdc lénh viét bing ngén ngit
AutoLISP) ta ¢6 thé st dung lénh CAL lam lénh trung gian (Transparent com-
mand), khi d6 chi c4n thém d&u phay trén ' vao trudc 1énh CAL). Sit dung lénh
'‘CAL trong cdc trudng hgp nay dé xdc dinh cdc diém hoidc kich thuéde can
thiét khi vé,
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4, D& va quay goc toa dé (Lénh UCSicon, UCS)

C6 hai ki€u hé toa do dung trong AutoCAD:

+ Hé toa do gé6c WCS (World Coordinate System): La hé¢ toa d¢ méc dinh
trong ban v&, thudng chon gdc toa do trung vdi goc trdi phia dudi ban vé. He
toa d¢ goc WCS c¢o bidu twong nam & goc trdi phia dudi ban vé va cd chit W
trong biéu tugng.

+ Hé toa do ngudi dung UCS (User Coordinate System): Do nguoi dung
tao ra biang lénh UCS.

Nguoi ding dang lam viéc véi UCS nao, thi UCS d6 1a hé rog d¢ hién
hanh, va gia tri cac toa d§ X, Y trong hé¢ toa do hién hanh luén hién ra trén
dong trang thai.

4.1. Lénh UCSicon

Pull - down Menu Type in

Views\Display\ UCSicon Ucsicon

Lénh UCSicon nay diéu khién su hién thi clia biéu tuong (icon) cha hé
toa do.

¢ Command: UCSicon

Enter an option {ONIOFF/AllINoorigin! Origin/Properties]:

e Cic lya chon:

ON/OFF M&/Tét biéu tuong toa d¢ trén man hinh.

All Hién thi biéu tugng toa do trén moi clta s6 man hinh.

Noorigin Biéu tugng toa do chi xudt hién tai géc trdi phia duéi man hinh.

Origin  Biéu tugng ludn luén di chuyén theo gdc toa do (diém 0, 0, 0
cua UCS).

Properties  Gan cdc tinh chét hién thi biéu tugng toa d6 theo hop thoai
UCS Icon nhu: kiéu (2D hay 3D), kich thudc va mau siic biéu tugng.

4.2. Lénh UCS

Pull - down Menu Type in Toolbar

Tools\NewlUCS UCS UCS
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Lénh UCS cho phép ta tao hé toa d6 mdi bang cdch doi va xoay h¢ toa do.
¢ Command: UCS J

Enter an option[New/Move/orthorGraphic/Prev/Restore/Save/Del/Apply/
[World]<World>:

o Cdc lua chon khi vé 2D:
New Tao UCS méi bang cch thay ddi géc toa o, khi ddp N: Specify

origin of new UCS or [Zaxisi3point/Object/FacelView/XIY/Z] <0,0,0>: (Nhap
vi tri cuia g6éc toa dd mdi).

Prev Goi lai hé toa do sir dung trude dé.

XYiZ Quay hé truc toa 6 xung quanh céc truc tuong ing X,Y,Z hi¢n
hanh. Chang han, muén tao UCS méi bang cich xoay UCS quanh truc Z, ta
nhap Z:

Rotation angle about Z axis <> (Nhap gbc cin xoay quanh truc Z).

World  Trd vé toa do goc.

Khi thyc hién cic 1énh v& ta ¢6 thé doi géc toa d6 dén mot vi tri trén man
hinh va thue hién cdc 1énh v& bing cdch nhap vao toa do tuyét déi so vdi goc
toa d6 méi.

V. CAC LENH TRO GIUP

1. Lénh Help
Menu Screen Menu Type 1n Toolbar
Help Help ‘Help, ? Standard

Lénh Help cung cap thong tin tra citu v€ AutoCAD. Khi thye hién 1énh nay
s& xudt hién hop thoai Help Topics. Hop thoai nay bao gom cdc trang: Contents,
Index va Find.

2. Xo4 cac doi tugng (lénh Erase)

Puli - down Menu Type in Toolbar

Modify\Erase hodc EdinClear Erase hodc E Modify
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Lénh Erase dung d€ xod cdc d6i tugng ta chon trén ban v& hién hanh.
Sau khi chon déi twong cdn xod ta chi cdn nhan phim Enter thi lénh duoc
thuc hién.

¢ Command: Erase .|

Select objects: (Chon doi tugng cdn xod bing cdc phuong phip khéc nhau).

Select objects: (Chon ti€p cdc d6i tugng cén Xod hodc nhan phim ENTER
dé€ két thiic viéc lua chon v thuc hién l1énh).

Théng thudng sau khi dung 1énh Erase, ta thuc hién 1énh Redraw dé xo4
cdc dau "+"(BLIPMODE) trén hinh v€ hodc phuc héi lai cdc dudng bi khust
bdi cac d6i tugng bi xo4.

3. Phuc hoi cac ddi tugng bi xoa (Iénh Oops)

Pull - down Menu Screen Menu Type in

Modify\Erase = Qops: Oops

Phuc héi lai cdc d6i tugng duge xéa bd bdi mot lenh Erase trude dé.
e Command: Qops .

4. Huy bé I&nh da thyc hién (Iénh Undo, U)

Pull-down Menu | Screen Menu Type in Toolbar

EdinUndo EditnUndo Undo hodc U Standard

Lénh Undo cho phép huy bo moét 1énh hodc nhém lénh thuc hién trude dé.
* Command: Undo

Enter the number of operation to undo or {Auto/Control/BEgin/End/Mark/
/Back] <number>:

e Ciac lva chon:
Auto Khi chon On thi cdc d6i trgng duge vé trong méi 1énh xem nhur

12 mot nhém. (Vi du cdc doan thing v& bing mat 1énh Line s& dugc huy bo
bdi mot 1an U).
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Mark  Dénh dau 1énh AutoCAD vira thuc hién ma sau nay ta cé thé tr&
vé bing lua chon Back.

Back Huy bé cic lénh da thye hién dén lan ddanh dau (Mark) gan nhat.

BEgin  Pdnh dau lénh dau clia nhém lénh, sau d6 dung lva chon End
danh d4u lénh cudi ¢ha nhém 1énh.

End Két hop véi lua chon BEgin dé ddnh d&u I¢nh cudi cia nhém
1énh va sau d6 ta cé thé xod bdi mot budc thuc hién.

Control  Diéu khién viéc thue hién cic lya chon cua lénh Undo. Khi
nhap C xuat hién dong nhéc, theo dé:

All Thuc hién dugce tat ca cdc lya chon ctia 1énh Undo.
One Huy bd mot 1énh vira thuc hién trude do.
None  Khong thé thyc hién viéc hiy bo cdc lenh.

5. Phuc hai mét 1énh vira huy bé: Lénh Redo

Pull - down Menu [ Screen Menu Type in Toolbar

Edit\Redo EDIT\Redo Redo Standard

Lénh Redo ding sau céc lénh U hodc Undo d€ phuc héi mét 1énh vita huy
bo trudce do.

¢ Command: Redo .2

6. Lam méi khung cira s8 hién hanh (Lénh Redraw)

Pull - down Menu| Screen Menu Type in Toolbar

View\Redraw VIEW\Redraw | Redraw hodc R Standard

Lénh Redraw diing dé xod cdc dau "+" (goi la cdc Blipmode) trén man hinh.

e Command: Redraw .| (hodc R)
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7. Tai tao cac ddi tugng trén man hinh: Lénh Regen va Regenall

Pull - down Menu Screen Menu Type in

View\Regen VIEW\Regen Regen hodc Regenall

a. Lénh Regen: Tinh todn va tdi tao lai toan bo cic d6i tuong trén khung
nhin hién hanh. Khi tdi tao s& cap nhat toan bo bién di thay déi trong ban vé.

Command: Regen J

b. Lénh Regenall: Tinh todn va tdi tao lai toan b6 cdc doi tuong trén tat
cd cdc khung nhin ciia man hinh (khi s dung Iénh Vports d¢ tao cdc khung
nhin trén man hinh). Khi tdi tao s& cap nhat toan bd cic bién da thay déi
trong ban vé.

e Command: Regenall

8. Cac phuong phap lya chon dai tuong

Khi thuc hién cic lénh hiéu chinh (modify command) tai dong nhac
"Select objects” ta chon dai tugng hiéu chinh theo cdc phuong phdp khéc nhau.

Tai thoi di€m “Select objects” thi cic 51 t6c bi€n mét chi con mot 6 vudng
goi 1a 6 chon (Pickbox). Ta diing & chon nay dé chon dsi tuong. D6i tuong
dugc chon s€ ¢6 dang dudng nét dit (gidng nhu dang dudng Hidden).

D€ ket thic viéc lya chon hoic bét ddu thuc hi¢n lénh ta nhap phim Enter
tai dong nhic "Select objects”.

Khi xudt hién dong nhac "Select objects" thi trén danh muc man hinh s&

¢6 lua chon ASSIST. Ta chon lua chon nay sé& xuat hién cdc phuong phdp lua
chon khic nhau .

e Céc phuong phdp lua chon d6i tuong:

1. Pickbox Dung 6 vuéng chon, méi lan ta chi chon dugc mot d6i
tugng. Tai dong nhac "Select objects” xu4t hién 6 vuong, ta kéo 6 vuong nay
giao véi dé6i tuong cén chon va nh4p chon.

2. Auto  Tai dong nhdc "Select objects” ta chon hai diém dé x4c dinh
khung cira s6. Néu diém d4u tién bén trai, diém thi hai bén phai thi nhiing dai
tugng nao nam trong khung cira s8 s& duge chon (twong ty Window), néu diém
dau tien ben phai va diém thit hai bén trdi thi nhing d6i tugng nao nim trong
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va giao khung clra sé s& dugc chon (tuong ty Crossing Window).

3. Window (W) Ding khung cira s6 dé lya chon d6i tugng. Tai dong nhac
"Select objects” ta nhap W. Chon hai diém W1 va W2 dé€ xéc dinh khung cira
s§. Khi d6 nhitng déi twong no nam trong hoac giao véi khung ctra so s&€ duoc
chon.

4. Crossing Window (C} Dung cla sé cat dé chon d6i twgng. Tai dong
nhic "Select objects" ta nhap C. Tao mét khung cha sé. Khi d6 nhiing dai
twong nao nim trong hoic giao véi khung cira s6 s& duge chon.

5. Window Polygon (WP}  Gidng nhu Window, nhung khung ctra s6 la
mot da gidc, nhitng d6i tugng ndm trong khung cita sé duge chon. Khi ddp WP
tréen ddng nhic "Select objects”, s& xudt hién cic dong nhac sau:

First polygon point: (Chon diém thif nhat P, cla Polygon).

Undol<Endpoint of line>: (Chon diém cuéi P, cia mét canh).

Undo/<Endpoint of line>: (Chon diém cudi P, cha mot canh hoac Enter
dé két thiic viéc lua chon).

6. Crossing Polygon (CP)  Giong nhu Crossing Window nhung khung
clta sO 12 mot da gidc.

7. Fence (F) Lira chon nay cho phép tao mot dudng cit bao gdém
nhiéu phan doan, nhitng d&i tugng ndo giao véi dudng cat nay s& duge chon.
Khi nhap F tai dong nhic "Select object”, s& xudt hién cdc dong nhic va ta
chon cdc diém dinh cuia Fence:

Select object: F

First fence point: (Diém dau tién cia Fence).

Specify endpoint of line or [Undo]: (Di€ém k€ ti€p clia Fence).

Specify endpoint of line or {Undo]: (Diém k€ ti€p cha Fence hoac Enter
dé k&t thic tao Fence).

8. Last (L)  Khi ddp L thi ddi tuong nao dugc tao sau cling boi lénh vé
(Draw command) s€ dugc chon.

9. Previous (P)  Chon lai cdc d6i tugng d4 chon tai dong nhéc Select
object: clia mot lénh hiéu chinh hodc dyng hinh thuc hién cudi cling.

10. All  Tat ca cdc d6i tugng trén ban v& hién hanh s& dugc chon.
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11. Remove (R) Chuyén sang ché& do trir cdc d6i tuong tir nhém cic dai
tugng dd chon. Khi nhap R tai dong nhic Select object: S& xuat hién dong
nhic Remove object. Tai dong nhéc cudi ciing nay ta c6 thé sir dung tat ca cic
phuong phdp lua chon dai tugng & trén dé trir cdc d6i tuong.

Ta con ¢6 thé trix cdc d6i tugng tai dong nhic Select object. Bing cich
dong thoi nhap phim Shift va sir dung cac phuong phép lva chon d6i tugng.

12. Add (A) Muén chuyén tit ché aQ trir cdc d6i tugng "Remove
object” sang ché d6 chon thém déi tugng lai dong nhic nay ta ddp A.

13. Undo (U)  Huy bd d6i tugng vita dugce chon.

14. Group Ditng lya chon nay dé goi lai 1a cdc d6i tuong duoc tao
bang 1énh Group trude d6. Group la cdc nhém déi tuong chon va da duoc dat
tén. Khi dip G:

Select object: G

Enter group name: (Nhap tén nhém cdc d6i tuwong dd duge dat tén).

Select objects:

VI. CAC LENH SUA POI HiINH VE
1. D&i cac doi tugng (Lénh MOVE)

Pull - down Menu | Screen Menu Type in Toolbar

Modify\Move |MODIFY2\Move| Move hodc M Modify

Lénh Move ding d€ thuc hién phép doi mot hay nhidu d6i tugng tir mot
vi tri hién tai d€n mot vi tri bat ky trén ban veé.

e Command: Move J

Select objects: (Chon cdc d6i tugng cin doi).

Select objects. (Ti€p tuc chon cédc d6i tugng hoac Enter d€ két thic viéc
lya chon).

Specify base point or displacement: (Chon diém chudn trén d6i tuong,
hodc nhap khoang doi).

Liic nay c¢6 thé dung phim chon ctia chuét, diing céc phuong thitc truy bt
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diém, toa do tuyét dsi, trong doi...

Specify base point or displacement: (Nhap diém ma cédc d6i turgng can
doi dén).

C6 thé sir dung phim chon clia chudt, diing cac phuong thitc truy bt diém,
toa dé tuyét doi, tuong déi...

2. Xén mot phan d&i tudng nim glu'a hai déi tugng giao nhau
{lenh Trim, Extrim)

Pull - down Menu{ Screen Menu Type in Toolbar

ModifwTrim MODIFY2\Trim Trim, Tr Modify

Lénh Erase xod ca d6i twong, con hai lénh Trim vi Break chi xén mot
phan déi tuong.

Doan can xén trong leénh Trim duoc gi6i han béi moOt hoac hai d6i tugng
glao, con doan cén xén trong lénh Break duoc gidi han bai hai diém.

Lénh Trim dung d€ xod doan cudi clta d6i tugng gidi han boi mot doi
tugng khac, hoic doan gitta cia déi tvong duge gidi han bai hai d6i tugng khac.

¢ Command: Trim ./

Current settings: Projection = UCS Edge = None.

Select cutting edge ...

Selecl objects: (Chon déi twgng giao v6i doan ma ta mudn X04).

Select objects: (Chon 1iép cdc d6i tugng giao hay két thiic viéc lua chon
bang phim Enter).

Select objects to trim or shift-select to extend or {Project! EdgelUndo]:
(Chon doan cén xén).

Select objects to trim or shift-select to extend or {Project! EdgelUndo]:
(Ti€p tuc chon doan can xén hay Enter dé két thic lénh).
® Cic lua chon khac:

Edgemode : La lua chon cua lénh Trim x4c dinh la phéan déi tuong
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dugc xén ¢6 giao v6i cac ddi tugng giao duge kéo dai hay khong (Extend hodc
No extend).
Undo Lua chon nay cho phép phuc héi lai doan vira dugc xo4.

3. Xén mot phan ddi tudng gilta hai diém chon (Lénh Break)

Pull - down Menu| Screen Menu Type in Toolbar

Modify\Break |MODIFY2\Break Break, Br Modify

Lénh Break cho phép ta xén mot phin clia cdc dsi tuong Arc, Line,
Circle, Pline, Trace...

Doan ducc xén duge gisi han boi hai diém ma ta chon. Néu ta xén mot
phin clia dudng tron thi doan duge xén ndm nguoc chiéu kim déng ho bit dau
tit diém chon thi nhat.

Mot hodc ¢4 hai diém chon c6 thé khong ndm trén dol tgng bi xén.

Cé 4 lua chon khi thuc hién lénh Break:

3.1. Chon hai diém (2 points)

Lénh Break thuc hién theo cich ndy goém 2 budc:

_ Budc 1: Chon d5i fuong tai mot diém va diém nay la di€m déau tién cia
doan cén xén. _

- Budc 2: Chon diém cudi clha doan cin xén.

e Command: Break .

Select object: (Chon déi tugng c6 doan ma ta mudn xén va diém nay Ia
diém dau tién chia doan cdn xén).

Specify second break point or [First point]: (Chon diém cudi cia doan
can xén).

3.2. Chon déi tuong va hai diém (2 poins Select)

Dung phuong phép nay thi phi két hgp viéc chon déi tuong voi viée chon
hai diém ddu v cudi ciia doan can xén.

Néu ta chon cdc diém bing phuong thic truy bit giao diém (Intersection)
thi dira ra két qua ciing giong nhw 1énh Trim.
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¢ Commad: Break .

Select object: (Chon d6i tegng ¢6 doan ma ta mudn xén).

Specify second break point or {First point]: F .

Spectfy first break point: (Chon diém dau tién clia doan cdn xén).

Specify second break point. (Chon diém cuéi clia doan cin xén).

3.3. Chon mét diém (1 point)

Lénh Break trong trudng hop nay ding dé tich mét d6i tuong thanh 2 d6i
tugng doc lap. Diém tich 1a diém ma ta chon d6i tuong dé thyc hién lénh
Break.

» Command: Break .J

Select object: (Chon déi tugng ¢6 doan ma ta mudn xén tai diém cén téch
déi tugng).

Specify second break point: @ .

3.4. Chon déi tugng va mot diém (1 point)

Diing I¢nh Break dé tdch d6i tugng thanh hai d6i tugng, cich nay két hop
gitta cdch 3.2 va 3.3

¢ Command: Break 4

Select object: (Chon d6i tugng dé tach thanh 2 d6i tugng).

Specify second break point or {First point]: F .

Specify first break point: (Chon diém tach hai d&i twong).

Specify second break point: @

4, Kéo dai ddi tugng (lénh Extend)

Pull - down Menu Screen Menu Type in Toolbar

Modify\Extend MODIFY2\Extend | Extend, Ex Modify

Ngugc lai v6i lénh Trim, lénh Extend dung d€ kéo dai mot d6i tuong
(object to extend) dén giao véi mot d6i tugng dugc chon (dugc goi 1a dudng
bien "Boundary edge(s)"). D61 tugng 1a dudng bién cdn cd thé 1 d6i trgng
can kéo dai.
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e Command: Extend ./

Current settings: Projection = UCS Edge = None

Select boundary edge ...

Select objects: (Chon d6i tugng 1a dudng bién).

Select objects: (Chon tiép cc d6i tugng 1am duding bién hodc Enter d€ két
thic viéc lya chon). :

Select objects to extend or shift-select to trim or {Project! Edge/Undo].
(Chon d6i tuong can kéo dai).

Select objects to trim or shift-select 1o extend or [Project/ Edge/Undo]:
(Chon tiép cdc d6i tugng cin kéo dai hodc nhén Enter d€ két thic lénh).

e Cic lua chon:

Edgemode Tuong ty nhu [énh Trim. St dung lya chon Edgemode
véi lva chon extend dé kéo dai mot doan thdng dén mot doan thang khong
giao vdi no.

Undo  Dung dé huy bo thao tic vira thuc hién

5. Xoay cac di tugng xung quanh mét diém (Iénh Rotate)

Pull - down Menu Screen Menu Type in Toolbar

Modify\Rotate MODIFY2\Rotate | Rotate, Ro Modify

Lénh Rotate cho phép xoay cdc d8i tugng quanh moét diém chuén (base
point). Diém chudn ndy dugc coi la tam xoay.

e Command: Rotate

Curent positive angle in UCS: ANGDIR = counterclockwise ANGBASE = 0

Select objects: (Chon d6i tugng cdn xoay).

Select objects: (Chon tiép d6i tugng, hodc Enter dé két thic viéc lya chon)

Specify base point: (Chon tdm quay).

Specify rotation angle or [Reference]: (Nhap géc xoay, hodc nhap R dé
sau d6 nhap gdc tham chiéu).
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6. Thay d&i kich thudc cac dai tugng theo ty I8 (1nh Scale)

Pull - down Menu

Screen Menu

Type in

Toolbar

Modify\Scale

MODIFY2\Scale

Scale, Sc

Modify

Lénh Scale diing d€ thay déi kich thudc cic d6i tuong theo ty 1¢ tang

hay giam.

» Command: Scale .|

Select objects: (Chon d6i tugng cdn ting hay giam kich thudc).

Select objects: {Chon ti€p doi tuong, hodc Enter d€ két thiic viéc hra chon).
Specify base point: (Chon diém chudn 12 moc diing yén khi thay déi ty 1é).
Specify scale factor or [Reference]: (Nhap hé s6 ty 1¢, hodc nhap R d€ sau

d6 nhap thong sé tham chiéu).

7. Thay doi chiéu dai déi tugng (Iénh Lengthen)

Pull - down Menu

Screen Menu

Type in

Toolbar

Modify\Lengthen | MODIFY2\Lengthen

Lengthen

Modify

Khi mudn thay déi chiéu dai cdc d6i tugng 1a doan thing hay cung tron,

dung lénh Lengthen.

¢ Command: Lengthen J

Select an object or [DELtalPercent/Total/Dynamic]:

¢ Cac lva chon thudng dung:

Select an object
cung da chon.

DELta Nhap s6 gia d€ thay déi chiéu dai d6i twong: s§ gia duong sé
tam tang chicu dai d6i tugng, con s6 gia am s& lam gidm chiéu dai dai tuong.

Lam hién thi chiéu dai doan thing, hay géc & tam ctia

Enter delta length or {Angle]. (Nhap s6 gia ).

Selecr an object to change or [Undo]: Chon 61 tuong cin thay déi kich thudc.
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‘Percent  Thay déi chiéu dai d6i tugng theo phén trim: >100% thi lam
tang chiéu dai, < 100% thi 1am giam chiéu dai.

8. Kéo gian cac dai tugng (Iénh Stretch)

Pull - down Menu Screen Menu Type in Toolbar

Modify\Strech MODIFY2\Strech Stretch Modify

Khi can kéo gidn cac doi tugng ma déi tugng vin khong dit rai, thi ding
1énh Stretch.

e Command: Stretch .J

Select object to stretch by crossing-window or crossing-polygon...

Select object: (Chon d6i tugng ding crossing-window).

Selecr object: (Nhan Enter két thiic viéc chon).

Specify base point or displacement or, use first point as displacement >:
(Nhap diém chufn).

Specify destination point. (Nhap diém can doi dén).

9. Doi va quay cac doi tugng (Iénh ALIGN)

Pull - down Menu Screen Menu Type in

Modify\3D Operatiom\Align Modify2\Align Align, Al

Lénh Align cho phép doi, xoay, hodc bi€n déi d6i tugng theo ty 16. Khi
can thi€t 14p ban v& 1ap ti nhiéu chi tiét, ding lénh Align kha hiéu qua.

C6 thé ¢6 3 tinh hudng sau:

1. Khi chi can di hinh:

¢ Command: Align ./

Select object: (Chon d6i tugng can don).

Select object: (Nhan Enter két thic viéc chon).

Specify first source point: (Chon diém ngudn trén déi tuong chon).
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Specify first destination point: (Chon diém doi dén).

Specify second source point: (Nhan Enter).

2. Khi can doi hinh két hgp xoay hinh:

Select object: (Chon d6i tuong cin thay d6i).

Select object: (Nhan Enter két thiic viéc chon).

Specify first source point: (Chon diém ngudn thi nhét trén d6i tugng
chon).

Specify first destination point: (Chon diém d&i dén thit nhat).

Specify second source point: (Chon diém nguén thy hai).

Specify second destination point: (Chon diém doi dén thi hai).

Specify third source point: (Nhin Enter).

Scale object based on alignment points? {YesiNoJ: N J

3. Khi cén doi hinh két hgp xoay hinh va thay déi do 16n theo ty 1é:

Tién hanh tuong tu tinh hudng 2, dén dong nhic:

Scale object based on alignment points?{Yes/NoJ: Y J (Thuc hién phép
bi€n déi ty 1& nhu Khi thire hién lénh Scale).

VIL. CAC LENH VE NHANH

Cic 1énh v& nhanh gitp cho viéc thuc hién ban v& nhanh chéng va do d6
tang néng sudt v&. Dling cac lénh nay ta s& nhanh chéng tao cdc d6i twgng méi
tir cdc doi tugng di vé trude do.

Ta c6 thé nhap cdc lénh ndy vao tir ban phim, danh muc thanh ngang
(Modify), toolbars Modify, danh muc man hinh (Screen menu).

Phuong phdp nhap khoang cich va géc:

D€ nhap gid tri chiéu dai tai cic dong nhic c6 chir "Distance”, "Length"...
hodc gid tri géc: "Angle”, "Rotation angle”... ta ¢6 thé thuc hién theo hai
phuong phap nhu sau:

1. Nhap gid tri bang s6.

2. Chon hoic truy bét 14n lugt hai diém, khi d6 AutoCAD s& ty dong tinh
gia tri chiéu dai va géc hop véi dudng chudn cua hai diém ma ta chon va gin
cho cdc gid tri can nhap.
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1. Tao cac dai tuong song song (Lénh Offset).

Pull - down Menu Type in Toolbar

Modify\Offser Offset, O Modify

Lénh Offset dang d€ tao cic dsi tugng méi song song theo hudng vadng
goc vdi cdc d6i tugng duge chon. C6 thé tao cac d6i twong song song ciia cic
déi tuong 1: line, circle, arc, pline, spline. ..

* Néu ddi tugng ban dau la doan théng thi s& tao ra doan thing mdi cé
cung chiéu dai.

e Néu d6i tugng ban dau 1a dudng tron thi s& tao ra dudng tron méi déng
tam véi dudng tron ban diu.

* Néu déi twong ban dau 1a cung tron thi s& tao ra cung tron déng tam vdi
gbc & thm bang vdi cung tron ban diu.

¢ Néu d6i tuong ban dau [ dudng pline, spline thi s& tao ra mot dudng
pline, spline c6 hinh dang tuong tu, nhung song song vdi dudng ban ddu.

C6 hai céch tao céc d6i tugng song song:

1. Cdc d6i twong song song cach cic d6i tugng ban dau mot khoang cich
(offset distance).

2. Cdc d6i tugng song song s& di qua mét diém (Through point) va song
song vai doi tugng ban diu.

1.1. Lua chon Offset Distance

¢ Command: Offset .. _

Offset distance or Through <through>: (Nhap khoang c4ch gifta hai d6i
tuong song song).

Select object to offset: (Chon dé6i tugng ban ddu mudn tao déi tugng méi
song song va4i no).

Spectfy point on side to offset: (Nhdp chust vao mét diém bat k¥ vé phia
can tao d6i tugng maot).

Selecr object to offset or <exit>: (Tiép tuc chon hoac nhan Enter dé két
thic 1énh).
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1.2. Lwa chon Through
e Command: Offset J
Offset distance or Through<Through>:T

Select object to offset: (Chon d&i tugng ban ddu mudn tao d6i tuong mdi
song song vdi nd),

Through point: (Nhap toa do hoic bat diém ma d6i tugng méi duge tao sé
di qua diém dé).

Select object to offset or <exit>: (Chon déi tugng khéc hoiic Enter dé két
thiic lénh).

2. V& ndi tiép hai d&i tugng bdi cung tron (I8nh Fillet)

Pull - down Menu Type in Toolbar

Modify\Fillet Fillet, F Moadify

Lénh Fillet ding dé v& ndi ti€p hai d6i tuong bdi mot cung tron.

D€ thyc hign 1¢nh Fillet, trude tién phai nhap bén kinh cung néi ti€p R
(sau khi nhap, gid tri bdn kinh ndy tr& thanh méc dinh), sau dé chon cdc d6i
tugng can vé ndi ti€p bdi mot cung tron.

¢ Command: Fillet A

Current settings: Mode = TRIM , Radius =...

Select first object or [Polyline! Radius/Trim/mUltiple]: R J (Chon R dé
nhap ban kinh).

Speczfy fillet radius <0.0000>: (Nhap gid tri bén kinh R, hosc chon hai
diém ma khoang cich giita chiing 13 ban kinh R).

Select first object or {Polyline! Radius/Trim/mUltiple]: (Chon déi tugng
thit nhat can Fillet).

Select second object: (Chon d6i tugng thit hai can Fillet),

Khi dung 1¢nh Fillet v6i R = 0, c6 thé kéo dai cdc d6i twong cho dén khi
ching giao nhau, hoic xén cdc d6i tugng di giao nhau nhung c6 cdc doan thira
cin bo.
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Chii ¥ rang ¢ thé Fillet hai dudng théng song song, khi d6 ta khong can
nhap bén kinh va bdn kinh s& 1a mot nita khoang cdch giiva hai duong song song.

e Cic luya chon khéc:

Poiyh'he Khi mudn Fillet toan bo céc dinh da tuyé€n thi sau khi nhap ban
kinh R ta thyc hién theo trinh tur sau.

Command: Fillet

Current settings: Mode = TRIM, Radius =...

Select first object or [Polyline/ Radius/TrimimUltiple]: P ]

Select 2D polyline: (Chon Polyline cdn Fillet).

AutoCAD chi Fillet tai cdc dinh 12 giao diém cha hai phan doan thing clia
da tuyén.

Trim/Notrim Khi Fillet & ché do Trim mode thi cdc d6i wong duge
chon dé Fillet s& kéo dai dén hoac xén céc doan thira taj cic diém ti€p xic.

'Khi Fillet & ché d6 Notrim mode thi cdc d6i tuong s€ khong duge kéo dai
hoic xén di tai cdc diém ti€p xic véi cung ndi.

mUltiple Cho phép bo trdn céc canh ndl cua tap hgp nhiéu doi twong.

3. Vat mép cac canh giao nhau (l1énh CHAMFER)

Pull - down Menu Screen Menu Type in Toolbar

Modify\Chamfer | MODIFY2\C hamfer | Chamfer, Cha Modify

Lénh Chamfer dung dé tao mot dudng xién tai diém giao nhau cia hal
doan thing hodc tai cdc dinh da tuyén la giao di€ém cla hai phan doan
(Segment) 12 cdc doan thdng, goi 1a vit mép cdc canb.

Trinh tu thuc hién 1énh Chamfer tuong w iénh Fillet: Nhap cdc khoang
cach vét mép, réi sau d6 chon cdc doan thing cdn vit meép.

Kich thuéc dudng vat mép (dudng xién) duge dinh bang hai cdch: Theo
hai khoang cdch 1lr diém giao nhau (Distance), hodc nhap mot gid tri khoang
cach va géc nghiéng (angie).

75



¢ Command: Chamfer J

(Trim mode) Current chamfer Dist I =..., Dist 2 =...

Select first line or {Polyline/ Distance! Angle/ Trim/ MethodimUltiple]:
e Cdc lua chon:

Method Chon mot trong hai cich dinh ra kich thudc dudng vat mép:
+ Distance (Nhap gi4 tri hai khoang cdch).

+ Angle (Nhap gid tri mot khodng cdch va géc nghiéngj.

Distance  Nhap hai khoang céch.

Command: Chamfer J

{(Trim mode) Current chamfer Dist I =..., Dist 2 = ...

Select first line or [Polyline/ Distancel Angle! Trim/ Method/mUltiple]: D
Specify first chamfer distance <> (Nhap tri khodng cdch thi nhat).
Enter second chamfer distance <>: (Nhap khodng cdch thit hai).

Select first line or {Polyline/ Distance/ Angle! Trim/ MethodimUlitiple] :
(Chon doan thing thit nhat).

Select second line: (Chon doan thang thit hai).

Angle  Cho phép nhép gia tri khoang cdch thi nhat va géc ciia dudng
vat mép hop v&i dudng thit nhat.

Polyline Muén vét mép tai tit ca cdc dinh clia polyline thi sau khi nhap
cdc gid tri khoang cdch xong, tai dong nhic d4u tién ta nhap P, s& xudt hién
dong nhic sau: '

Command: Chamfer ..

(Trim mode) Current chamfer Dist I =.., Dist 2 =...

Select first line or {Polyline! Distance! Angle/ Trim/ Method/mUltiple]: P

Select 2D polyline: (Chon Polyline cdn chamfer).

Trim/Notrim Khi Chamfer & ché€ d¢ Trim mode thi cdc d6i tugng dugc
chon dé Chamfer s& kéo dai dén hodc xén céc doan thira tai cdc diém ti€p xiic.

Khi Chamfer ¢ ché do Notrim mode thi cdc d6i tugng sé& khong duge kéo
dai hodc xén di tai cdc di€ém ti€p xic vdi cung néi.

mUltiple Cho phép vdt mép cic canh néi ciia tap hgp nhiéu ddi tuong.
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4. Sao chép cac déi tugng (Iénh Copy)

Pull - down Menu Type in Toolbar

Modif\Copy Copy hodc CP, CO Modify

Lénh Copy ding dé sao chép tinh ti€n cac doi tugng.
s Command: Copy
Select objects: (Chon cédc d6i tugng can sao chép).

Select objects: (Chon ti€p cdc ddi tugng cin sao chép, hoic nhdn phim
Enter dé két thic viéc lua chon).

Specify basepoint or displacement or [Multiple]. (Chon diém chufin bat
k¥ trén d6i tugng cdn sao chép, thudng dung cic céch bat diém).

Specify second point of displacement or < use first point as displacement >
(Chon vi tr{ chia cdc d6i tugng sao chép, thudng ding cic céch bit diém hoidc
nhap toa do).

Trong lénh Copy c6 lvya chon Muliiple, lya chon nay ding dé sao chép
nhiéu ban tir nhém cdc déi tugng duge chon.

Command: Copy

Select objects: (Chon d6i tugng can sao chép).

Select objects: (1i€p tuc chon déi tugng hodc Enter).

< Basepoint or displancement >/ Multiple: M |

Base point: (Chon diém chuén).

Specify second point of displacement or <use first point as displacement >:
(Chon diém copy dén).

Specify second point of displacement or < use first point as displacement >
(Tiép tuc chon diém Copy dén hoic Enter ket thic lénh).

5. Phép lay déi ximg qua truc (Lénh Mirror)

Pull - down Menu Type in Toolbar

Modify\Mtrror Mirror, Mi Mirror

77



Lenh Mirror diing d€ tao cdc d6i tuong méi déi xing véi cic d6i tuong
dugc chon qua mét truc d6i xing.

. Command: Mirror .

Select objects: (Chon cdc d6i tugng mudn 1dy déi xung).

Select objects. (Enter dé két thic viec lua chon).

Specify first point of mirror line: (Chon diém thif nhat cta tryc 461 xing).

Specify second point of mirror line: (Ch(_J.Il di€m thit hai clia truc d6i xting).

Delete source objects ?{Yes/INo]<N>: (Xoa dai tuong duge chon hay
khéng? Dédp "N" néu khéng muén x6a, dap "Y" néu mudn xod).

Néu muén hinh d6i xiing cda cdc dong chir khong bi ngugc, phai gin bién
MIRRTEXT =0 (gid tri mic dinh MIRRTEXT = 1), réi m&i thuc hi¢n 1énh Mirror.

6. Sao chép theo mang (Iénh Array)

Pull - down Menu|  Screen Menu Type in Toolbars

ModifWArray MODIFY2\Array | Array hodc Arr Modify

Lénh Array dung dé sao chép cdc d6i tugng dugc chon thanh mang. C6
thé ¢6 hai ki€u méing duoc dung:

+ Mang chit nhat (Rectangular Array): Céc d6i tugng méi duge sao chép
phan bé theo cdc hang va cdc cot,

+ Mang cyc (Polar Array): Cdc d6i tuong méi dugc sao chép phan bd xung
quanh mot tim cuc (Polar).

6.1. Mang chit nhat (Rectangular Array)

Sao chép cic d6i trgng duge chon thanh day ¢6 s6 hang (rows) va sé cot
{columns) nhat dinh.

¢ Command: Array

Select objects: (Chon cdc d6i tugng cdn sao chép).

Select objects: (Nhan Enter dé két thic viéc lua chon).

Enter the type of array [Rectangular/Polar] <R>: R .J (Chon Rectangular)
Enter the number of rows (...) <I>: (Nhap s6 hang ca mang).
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Enter the number of columns (/1) <I>: (Nhép s6 cot clia mang).

Enter the distance between rows or specify unit cell (...): (Nhip cich giita
cac hang, gid tri nay duong thi cac hang dugc sao chép 1én trén, gid tri nay am
thi cdc hang dugc sao chép xudng dudi. )

Enter the distance between columns (///); (nhap khodng cich giita cdc cot,
gid tri nay duong thi cdc ¢t duge sao chép sang phai, gid tri nay am thi céc
cot duge sao chép sang trai).

Ta c6 thé dung 6 don vi (Unit cell) dé nhap khoang céch giira cdc hang va
cot. Unit cell 1a 6 don vi hinh chir nhat, khoang cdch theo truc hoanh cla &
nay s& la khodng cach gifta cdc cot va khoang cédch theo truc tung 14 khoang
cdch gitta cac hang.

Enter the distance between rows or specify unit cell {...). (Chon diém thit
nhit cla 6 don vi).

Specify opposite corner: (chon diém thit hai ddi dién ctia 6 don vi).

6.2. Mang cuc (Polar Array)

Lua chon nay ding dé tao cdc day sip xép chung quanh mot tam cuc (Polar).

Command: Array J

Select objects: (Chon d6i tugng cdn sao chép).

Select objects: (Nhén Enter d€ két thic viéc lua chon).

Enter the type of array [RectangulariPolar] <R>:P .

Specify center point of Array: (Chon tim cuc).

Enter the number of items in the array: (Nhap s6 lugng ban sao chép).

Specify the angle to fill (+=CCW; -=CW}<360>: (Nhap géc ma trén dé
cdc ban sao chép duge phan b8. Chu §: géc dién vao ¢6 gid tri am néu ciing
chi¢u kim ddag hé, cé gid tri duong néu nguge chiéu kim déng ho).

Rotate arrayed objects?{Yes/Noj<Y>: (C6é quay cdc d6i twong khi sao
chép hay khéng? Nhan Enter néu déng y, ddp "N" néu khong déng ¥.

Néu ta chon khong quay ("N") thi cdc d6i tuong sap x€p khong déu chung
quanh tam cyc.

Command: Array J

Select objects: {Chon cdc d61 tuong cén Array).
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Select objects: A
Enter the type of array [ RectangulariPolar] <R>: P J (chon Polar Array).
Specify center point of Array: (Nhap hodc chon tam cyc).

Specify the angle to fill (+ = ccw, _=¢cw)<360>: (Nhap géc phan bo cac
d6i tugng sao cheép).

Angle bettween items: (Nhap goc gifta cdc d6i tugng sao chép).

Rotate arrayed objects?{Yes/NoJ<¥Y>: (Cé quay cdc d&i twong khi sao
chép khong).

VIIL CAC LENH VE MAN HINH

4. Thu phéong man hinh {lénh Zoom)

Pull - down Menu Type in Toolbar

View\Zoom Zoom hodc Z Standard hodc View

Lénh Zoom dung dé phéng to hodc thu nho hinh anh cdc doi tugng trén
khung cira s hién hanh. Lénh nay chi thay déi sy hién thi clia cdc doi tugng
trén man hinh ma khéong 1am thay déi kich thudc cdc d6i tuong.

e Command: Zoom

Specify corner of window, enter a scale factor(nXornXP) or [AlIC enter/Dynamic/
Extents/ PreviousiScale! Window] <real time>:

e Cic lua chon:

Realtime (RTZoom)} Lalua chon mic dinh cia 1énh Zoom.

Khi thyc hién lya chon nay ta kéo cursor ¢6 hinh dang kinh ldp cé dau +
vi - nhu biéu trong lua chon ndy trén toolbar Standard.

Nhan phim trai clia chugt va di bidu tugng nay lén phia trén thi phong to,
di xuong phia dudi thi thu nho hinh anh ban v&.

Thodt ra khoi ché do Realtime Zoom: Nhan phim ESC, hoac nhdn phim
phai chuot xuat hién menu roi chon Exit.
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All Tao lai toan bo man hinh va hién thi toan b ban v& 1én man hinh.

Center  Phéng to man hinh quanh mot tAim diém va v6i mot chiéu cao
ctra s0, khi nhap C:

Specify center point: (Chon tam khung cira s8).

Enter magnification or height<current>: (Nhap chiéu cao khung cira s0,
hoic chon 2 diém dé xac dinh chiéu cao. Néu sau gia tri ta nhap X, vi du 3X
thi hinh anh s& phéng to 1én 3 14n so v&i hién hanh).

Dynamic Hién lén man hinh khung ctta s8 chifa hinh anh, ma ta c6 thé
thay déi vi tri va kich thudc.

Khung ctra s hinh chit nhat ndy c6 ddu X & giita, cho phép chuyén vi tri
cha khung ctra sé.

Khi chuyén sang ché do thay ddi do 16n khung cira sé (hodc ngugc lai)
phai nhdn phim chon (phim trdi) ctia chudt, lic d6 sé xuét hién miii tén ngay
canh phai clia khung. Dung mili tén dé di chuyén vi tri va thay déi kich thude
khung ctta s6. Nhin phim Enter khi muén phdng hinh anh trong khung cira s6
nay [én toan b6 man hinh.

Window Phéng to 1én man hinh phdn hinh anh ndm trong khung cita s6
hinh chif nhat. Clra s6 nay dugc tao ra bing cdch xédc dinh 2 diém:

Specify first corner: (Chon géc trdi clta s6).

Specify opposite corner: (Chon géc phai cra s6).

Extents Phdng to hodc thu nho cac déi tugng ban v& dén kha nang 1én
nhét c6 thé.

Previous Phuc hoi lai hinh anh cia 1énh Zoom trudc dé.

Scale Nhap ty 1¢ d€ phong to hay thu nhé hinh dnh mong mudn. Ty &
>1 thi phdng to, ty 1¢ < 1 thi thu nho.

+ Gid tri 0.5, 1, 2... ¢6 nghia la phdng to hoidc thu nhé 0.5, 1, 2... ldn so
v4i hinh anh theo giéi han ban vé.

+ Gid tri 0.5X, 1X, 2X... ¢6 nghia la thu nho va phéng to theo ty 18 0,5;
1; 2... lan so v&i hinh 4anh hién hanh.

+ Gié tri 0.5XP, 1XP, 2XP... nghia la thu nho hodc phéng to so vdi gidi
han ban v& trong khoéng gian phing cha td gidy vé 0,5; 1; 2... l1dn.
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® Cic lya chon khéc trén Standard toolbar:
IN Phéng to hinh anh hién hanh 1én 2 14n (Zoom 2X).
Out Thu nhé hinh anh hién hanh xuéng 2 14n (Zoom 0.5X).

2. X& dich ban v& trén man hinh (I&énh PAN)

Pull - down Menu Type in \ Toolbar

View\Pan Pan hodc P hodc -Pan Standard

Dang lénh Pan d€ x¢é dich ban vé trén man hinh ma d6 16n cha ban vé
khong thay déi, nh& d6 ¢6 thé quan sat cdc phdn cén thiét ma khong thay déi
khoang céch nhin.

2.1. Realtime pan (RTpan)

Realtime [a lya chon mac dinh chia lénh Pan.

Khi thyc hién I¢nh Pan s& xuit hién con tré ¢é hinh bin tay. Nhin phim
trdi cha chudt va xé dich ban v& trén man hinh. Nha ndt trdi chudt va doi con
trd dén vi tri khdc va lai nhan phim trdi dé ti€p tuc xé dich ban v&.

Khi cdn thodt khdi Realtime Pan thi nhdn phim ESC, hodc nhédp phim phai
chudt xudt hién Shortcut menu, r6i chon Exit dé két thic lenh.

2.2. Lénh Pan

Thuc hign 1¢énh Pan khi nhap hai diém thi hinh anh s& duge kéo tir diém
thit nhit dén diém thi hai.

Command: Pan

Specify base point or displacement: (Chon di€m thi nhat hodc nhap
khoang doi).

Specify second point: (Chon diém thi hai).

2.3. Cic hra chon khéc (goi duge tiy menu bar)

Left Quan sdt nira trdi cla khung cita sé hién hanh.

Right Quan sdt nita phdi clia khung cira s8 hién hanh.

Up Quan sdt nita trén ctia khung cira sé hién hanh.

Down  Quan sét nita dudi ciia khung cira sé hién hanh.
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Chu y:

+ Lénh Pan va Zoom 1a lénh trung gian (transparent command), nghia 1a
¢6 thé thuc hién lénh nay tai dong nhéc bat k¥, véi diéu kién 1a khi d6 trude
tén 1énh phai nhap déu (' ).

+ Trong AutoCAD ciing con ¢6 thé sit dung thanh cuén Scroll Bars (hai
thanh nim ngang va thing ding) dé xé dich ban v€ trén man hinh.

3. Lénh View

Puil - down Menu ~ Typein Toolbar

View\Named views... View hodc Ddview Standard

Diing lénh View d€ ghi lai cc phdn ban v& hién hanh va dat tén cho né.
Khi cdn ¢6 thé goi ra cdc phédn ban ve nay.

Command: View .

Xuit hién hop thoai View:

+ Trang New View: Nhap tén vao 0 soan thao View name.

+ Trang Orthographic & Isometric View: Tao cdc hinh chiéu vudng géc

va hinh chiéu truc do.

4. Bién Viewres

Pull - down Menu Type in

ToolAerial views... Viewres

Bién Viewres duoc dung dé ting do min clia cdc dudng cong nhu dudng
trdn, cung tron, elip, épline.

e Command: Viewres .l

Do you want fast zoom? {YesiNo]<¥>:

Enter circle zoom percent (1-20000)< 100> : (Nhép con s6 phén trdm zoom).
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5. Quan sat ban vé tir trén (Aerial view - View from Above)

Pull - down Menu Type in Toolbar

View\Aerial views... Dsviewer hodc AV Standard

Thudng sir dung Zoom Realtime va Pc‘zn Realtime d€ quan sit ban vé.
Nhung do6i v6i cdc ban vé phiic tap ta sir dung Aerial view t6t hon.

Str dung cédc 1énh Zoom va Pan cic hinh anh trén khung cira s8 nho nay
ta thu dugce hinh anh twong Gng cha ban vé trén man hinh.

Ti€n hanh theo trinh tr sau:

1. Thuc hién lénh: Xuat hién khung cira s6 Aerial View.

2. Trén khung cira s6 Aerial View: Thyc hién viéc thu phéng hinh anh trén
khung cira s6 nho nay bing cdch nhdp phim trdi chu6t 1am xudt hién khung
chit nhat ¢6 déu > & chinh gifta, x¢ dich khung chit nhat nay sé& cho phép ta
quan sdt phan hinh v€ tuong wng di dudc phéng to trén man hinh. C6 thé thu
phéng khung chit nhat bing cach nhap phim trdi chuét dé xudt hién mii tén
bén phai khung, réi di chuot dé thyc hién viéc thu phéng.

4. D€ dong clra s6 Aerial View ta nhén vao niit X bén géc phai phia trén
cia khung ctra sd.

IX. VE THEO LOP - BIEU CHINH DPUGNG NET VA MAU

Trong khi v& va thi€t k&, ddc biét la d6i véi cdc ban v& phic tap, ngudi
thiet k&€ mong muén lam viéc v6i phan hinh v& hién thi 1én man hinh khong
qud phic tap. Mudn vay, phéi td chitc ban v& theo nhiéu 1ép (layer). C6 thé
hinh dung m6i I6p nhu mot 1 gidy vé trong suét, duge vé 1én d6 cac doi tugng
¢6 cung chitc nang nhu: 16p cdc dudng nét co bn, 16p cdc dudng tam, Iép cdc
kich thuée, 16p van ban, 16p cdc hinh chiéu, [6p cic mat cit... Khi cdn hién
thi tat ca cdc 16p lén man hinh (twong ty ta dat chong tat ca cic t& gidy vé
trong sudt 1én nhau), ta s& c6 dugce ban vé téng thé c6 do phiic tap cao. Nhung
khi v& va thi€t k¢, ta chi cdn Iam viéc v6i mét hodc mot vai 16p nhat dinh, goi
la 16p hién hanh (current layer),véi ¢ phic tap giam di nhidu so véi ban vé
tong thé.
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Ta c6 thé gdn cho mdi 16p c4c tinh chat riéng cha né nhu: dang dudng nét
(linetype), chiéu rong nét (lineweight), mau séc (color)..., khi dé cdc tinh chat
nay & dang BYLAYER.

Cic phien ban AutoCAD khong han ch€ s6 16p duoc tao ra. Trén thuc &
thiét k& co khi va x4y dung, ¢6 nhitng ban v& ding hang tram 16p.

1. Tao I6p va hiéu chinh 16p

Pull - down Menu Type in Toolbar

Format\Layer... Layer, LA Object Properties

Thuc hién 1énh Format\Layer s&€ xudt hién hop thoar Layer Properties
Manager.

1.1. Tao l6p mai

Trinh tu tao, hiéu chinh layer dugc thuc hién nhu sau:

- Nhap niit New hop thoai, s& sudt hién 6 soan thio Layer tai cft name
(du&i Layer 0).

- Nhap tén 16p vio 6 soan thao. Pat tén 16p véi cac ky tu la cdc 0, cdc
chit, khong dugc ¢6 céc khodng tréng giita céc ky tw, khong duogc dai qua 255
k¢ tu. Ten lép thé hién tinh dic trung chung cho 16p, nhu: NET-CO-BAN,
NET-KHUAT, MAT-CAT, KICH-THUOC, PHAN-CHU...

- Khi tao nhiéu 16p cing mot lic, ta nhap cdc tén 16p cdch nhau bdi déu
phdy ().

- Nh#n ntt OK khi két thiic viéc tao 16p méi.

1.2. Thiét lap trang thai lop

o Tdt, mo layer: Nhip vao biéu tugng trang thdi ON/OFFE

Mot I6p da tét thi s& khong hién trén man hinh. Tuy vdy, néu dung lya
chon All d€ chon d6i tuong, cdc d6i tugng cla Lop da tét van ¢6 thé duge chon
khi thuc hién mot s& 1énh hiéu chinh (Erase, Move, Copy...).

e Déng va lam tan bdng cia mét layer: Nhap vao biéu tugng trang thai
FREEZE/THAW.

Céc d6i tugng cia 1ép dd déng bang (FREEZE) s€ khong xudt hién trén

85



man hinh va ta s& khong thé hiéu chinh cdc d6i tuong nay (khong thé chon déi
tuong 18p déng bang ngay ca lya chon All). Trong qué trinh t4i hién ban vé
bang l¢nh Regen, Zoom... céc d6i tugng cla I6p déng bang bi bd qua va gidp
cho qud trinh tdi hién dugc nhanh hon.

Ldp hién hanh khéng thé déng bang.

¢ Khod va mé khod cho 16p: Nhap vao biu tugng trang thai
LOCK/UNLOCK

Céc doi tugng cla layer d3 bi khod (LOCK) s& khong hiéu chinh sira chita
dugc. Thuong ding khi muén nhic nhd moi ngudi trude khi mudn sita chita
cdc dGi tugng trong 1Gp ndy dé tranh sai s6t ddng tisc.

1.3. Chon mau va thay déi mau cta lop

Trudc tién phai chon 16p c4n chon mau hoic thay d6i mau cho 16p dé.

Ta nhdp vao cot mau (Color) cba 16p, khi dé & xuét hién hop thoai Select
color. Theo hop thoai nay, ta ¢6 thé chon mau cho 16p bing cdch chon viao 6
mau mong mudén.

C6 256 mau duge danh sé tir | + 255, Khi ta chon 6 mau nao thi tén (s8)
mau xudt hién tai 6 soan thao Color. Cdc mau tiéu chudn tir 1 - 7 ngoai mi s6
ta con c6 thé nhap tén (1 -Red (d6); 2-Yellow (vang); 3- Green (xanh 14 cay);
4- Cyan (Xanh da trot); 5- Blue (xanh luc); 6- Magenta (d6 tia); 7- White
(trdng)). -

S6 lugng cdc mau xuét hién tuy thudc vao Monitor hoidc Card diéu khién
man hinh. C4u hinh VGA chuén (Video Graphics Array véi card man hinh va
monitor chudn) chi ¢6 16 mau. Man hinh SVGA (Super VGA) ¢é thé 1am xudt
hién 256 mau trong AutoCAD.

1.4. Chon dang dudng nét cho l6p

Dé chon dang dudng nét cho 16p, ta nhap vio cot Linetype, lam xuét hién
hop thoai Select Linetype. Theo hop thoai nay, ta chon dang dudng nét mong
muodn. Két thic viéc chon, ta nhdn nit OK.

Dé tai cdc dang dudng nét vao chuong trinh v&, ta nhan nit Load d€ lam
xuat hién hop thoai Load or Reload Linetype. Theo hop thoai nay, ta chon cdc
dang dudng nét mong mudn dé tii (hodc céc file dang dudng Acad.lin va
Acadiso.lin) va nhan phim OK.
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1.5. Chon chiéu rong nét vé

Chon chiéu rong nét khi in ban v& ra gidy. Sau khi chon tén 1p, nhap vao
cot Lineweight, |lam xuat hién hop thoai Lineweight. Theo hop thoai nay, ta
chon chiéu rong nét mong muén. Két thic viéc chon, ta nh&n nit OK.

1.6. Gan lop hién hanh (Current)

Ta chon 16p va nhan niit Current, bén phai dong Current Layer s€ xudt hién
tén 16p hién hanh ma ta vira chon. Trong 16p hién hanh, cic d6i tugng mdi tao
bang cic 1énh vé (line, arc, circle, text, hatch...) s€ ¢é cdc tinh chit cla 1dp
hién hanh da thiét lap trude do.

1.7. Xoa 16p (Delete)

Ta dé dang xod 1&p nao d6 bang cach chon 16p d6 va nhan nit Delete. Tuy
nhién trong mot s6 trudng hop layer duge chon khong duge xod, d6 la cic 16p
0, 18p Defpoint, 16p hién hanh, 16p ban v& tham khao ngoai.

2. Diéu khién 18p biing thanh cdng cu Object Properties

Ta c6 thé thuc hién cdc [énh vé 16p bing thanh cong cu Object Properties.
Thanh cong cu ndy duge mac dinh nam phfa trén ving d6 hoa. Khi dua con
trd vao cdc niit trén thanh cong cy, s&€ thdy xuét hién tén mit.

o Nit Layer Properties Manager

Nhan mit nay s& 1am xudt hién hop thoai Layer Propertics Manager.

o Nit Make Object’s Layer Current

Ldp chira d6i twong vira duge chon s& trd thanh 16p hién hanh.

o Nur Layer Previous

Nhn niit ndy s& huy b céc thiét 1ap cho 16p v€ mau, dang dudng nét. ..

e Danh sdch kéo xudng Color Control

G4n mau hién hanh cho d6i tuong sip vé&. Khi vé& thudng chon BYLAYER.

e Danh sdch kéo xuéng Linetype Control _

Gén dang dudng nét hien hanh cho d6i tugng sdp v&. Khi vé thuong chon
BYLAYER.

e Dankh sdch kéo xuéng Lineweight Control

Gan chiéu rong cha dudng nét (dé in ra gidy) cho d6i tugng sép ve.
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3. Cac Iénh lién quan dén dang duéng nét
3.1. Nhap cédc dang dudng nét vao ban vé (Iénh Linetype)

Puil - down Menu Type in

Formatlinetype... Linetype (Lt) hodc -Linetype (-Lt)

Thong thudng khi bat ddu ban v&, trong danh sich cdc dang dudng nét co
sn chi c6 mét dang dudng duy nhat 12 nét lién (Continuous). D¢ tai (load) cdc
dang dudng khic c¢6 sdn trong ACAD vao trong ban v€, c6 thé ding hai
phuong phdp sau:

3.1.1. Lénh “-Linetype”

e Command: Lénh “-Linetype” .

?{Createl Load/ Set: L A

Linetype (s) to load: *

Xuat hién mot hop thoai Select Linetype Files. Trén hop thoai nay ta chon
tap tin ACAD.LIN (hoic ACADISO.LIN) va nhan nit chon OK.

?{CrealelLoad/Set: J

e Cic lya chon khac:

9 Liét ke cic dang dudng cé trong céc file ACAD.LIN.

Set Gan dang dudng cho cédc d6i tuong sap vE.

Create  Tao cdc dang dudng mdéi.

3.1.2. Dung hop thoai Linetype Manager

Tir Format menu, chon Linetype dé lam xuét hién hop thoai Linetype
Manager. Nhan nit Load, lam xuat hi¢n danh sich cic dang dudng nét tién
chuédn. Chon trong d6 cdc dang dudng nét can dung, réi nhan nit OK.

3.2. Pinh ty 1¢ cho dang dudmg (Lénh LTSCALE)

Pull - down Menu Type in Toolbar

Liscale, Lts
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Cdc dang duong nét kiu khong lién tuc thudng c6 cdc khoang trong giita
cdc doan gach lién, nhu nét khust (Hidden), dudng tam (Center), dudng cham
cham (Dashdot),...

Lénh Ltscale s& dinh ty 1& cho dang dudng nét, tic la dink chidu daj
khoang tréng va doan gach lién. Néu ta chon bin v& theo hé Mét thi khong
can dinh lai ty 1¢ dang dudng nét.

o Command: Ltscale

Enter new scale factor <1.000 >: (Nhap mot gia tri duong bat ky ta chon).

Ta ciing dé dang ding hop thoai Linetype Manager. Tai 6 soan thio
Global Scale Factor, ta s& dinh gia tri Liscale.

3.3. Cac dang duong nét trong ban vé k¥ thuat theo TCVN

o Nét co bdn

Nét co bdn ¢6 dang dudng CONTINUQUS (nét lién). Bé rong nét tir 0,5...
I, 4mm (nét cang réng khi hinh biéu dién cang 16n). Bé rong cta nét phai
thong nhdt trén tat ca cc hinh biéu dién clia cling mot ban vE.

Nét co ban diing d€ v& dudng bao thdy clia vat thé.

e Duong tam

Cic duong tam duoc v& khi dung dudng chdm gach ménh cé d6 dai gach
tir 5... 30mm va Khoang céch giita ching 1a 3... 5Smm. Trong file ACAD.LIN,
cé thé chon dung cdc dang dudng tam CENTER, CENTER2, CENTERX2...
Thong thudng, khi thuc hién ban v& ta v& trudc cdc dudmg tam.

TCVN quy dinh dudng tam phai v& qua dudng bao clia hinh biéu dién tr
2... Smm va két thic bing nét gach.

Puting tam dwgc dung dé v& cdc truc hinh tru, cdc dudng tam cia dudng
tron, cac truc déi xing. ..

o Nét khudt

Nét khudat c6 dang nét dit: Gom nhitng nét gach dit c6 ciing do dai tix 2...
8mm. Khodng cich giita cdc gach trong nét dt tir 1... 2mm va phéi théng nhat
trong cling ban vé. ’

Trong file ACAD.LIN ta c6 thé chon ding c4c nét khuat HIDDEN, HID-

DEN2, HIDDENX2...

89



Nét khudt ding dé v& cdc dudng bao khuat trén hinh biéu dién.
o Nét lién mdnh :
Nét 1ién manh la dudng CONTINUOUS ¢6 chiéu rong 1/2... 1/3 nét co ban.

Nét lién manh dugc dung dé vé cdc dudng giéng, dudng kich thude, gach
cha mit cat...

¢ Nét car

Nét cat dang dudng CONTINUOUS ¢6 chiéu dai 8... 20mm, bé rong nét
ve tir 1 dén 1,5 lan chiéu rong nét co ban.

Nét cit ding dé vé vét ciia mat phing cét.

X. TAO VAN BAN TREN BAN VE

Céc dong chif trong ban vé ding d€ miéu ta cdc doi twong trong ban v&,
ghi cic yéu cau k§ thuat, vat liéu... Cdc dong chit trong van ban vé& AutoCAD
c6 thé 13 cdc cau, cdc tir, cde k¥ hiéu c6 trong bang chit c4i hoic bang chit s5.
AutoCAD coi céc chir (text) nhu 14 mot d6i tugng ve (nhu line, circle, arc,...),
nghia la dong chir chinh 12 m6t phén tir 46 hoa. Cho nén ban chét cda viec
vi€t chif Ién ban vé chinh 1a “vé chiy”.

Céc 1énh ghi dong chit (TEXT) nam trong menu Draw ciia thanh ngang
menu, hodc trén thanh cong cu Draw.

Trong AutoCAD, ki€u chit (text style) s& quyét dinh hinh ddng (form hoic
shape) clia chit. Mbi ki€u chir ¢6 thé sir dung font chit AutoCAD (SHX font),
True Type Font (TTF) hodc PostScript. Trong ban v& miu ACAD.DWG chi ¢6
duy nhat ki€u chit STANDARD dua theo font TXT. Céc ki€u chit khdc c6 thé
dinh bang 1énh Style, mot kiéu chit méi vira tao boi lénh Style s& trd thanh
hién hanh. Trong mét ban vé ta ¢6 thé tao nhiéu kiéu chit, tuy nhién chi cé
mot kiéu chit 1 hién hanh. _

Sau khi tao cic ki€u chir (Text Style) ta tién hanh ghi cic dong chit. Céc
Iénh Dtext, Text ding d€ tao cdc dong chit (text) trén ban v&. Lénh Mtext cho
phép tao mot doan van ban nam trong khung hinh chit nhat dinh trudc.

Can chi ¥ rang khi ghi ban v& tir mdy nay sang mdy khac, phai kiém tra
may mdi ¢6 cac fonts chit twong ting véi ban vé& ta sdp m& hay khong. Néu
khong thi cdc dong text cha ban vé s& khong hién 1én, hoic hién 1én vdi céc
ky tu la khong thé doc duge.
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1. Tao ki€u chir (Iénh Text Style)

Pull - down Menu Type in Toolbar

Format\Text Style... | Style hodc -Style (St) Text, Standard

Kiéu chit dugc tao bdi lénh Style hoic -Style. Kiéu chit duge chon tir cdc
font chit cé sin trong ACAD va dinh cdc théng s6 lién quan dén c&u hinh
cua chif.

Thuc hién 1énh Style s& 1am xudt hién hop thoai Text Style. Theo hop thoai
ndy, c6 thé chon ding hoic thiét 1ap kiéu chir.

s Cic lya chon trong hop thoai Text Sryle:

Height<0.000> Chiéu cao kiéu chif. Néu muén tai dong nhic cdc lénh
Dtext va Text xuét hién lai dong nhic "Height:" thi ta nhap chiéu cao 13 0.
Néu mudn chiéu cao cua kiéu chit 12 khong ddi, thi tai dong nhic nay ta cho
gid tri khac 0. Chiéu cao chit s6 kich thudc duge dinh bing bién DIMTXT va
phu thugc vao chiéu cao ki€u chir khi ghi kich thudc.

Width Factor<1.000> Ty ¢ chi€u rong cdc chit. Néu ti 1& nay bing 1 thi
- chit binh thudng, theo tiéu chudn: hé s6 chiéu rong cho chit hoa va chit s6 13
5/7; hé s6 chiéu rong clia chif thudng 12 4/7. Néu ty 1é nay nhé hon 1 thi chit
s& co lai, n€u 16n hon 1 thi chit s& gidn ra.

Oblique Angle<(> D6 nghiéng clia chit. Néu bang khong thi chir s&
thing diing, néu >0 thi chit nghiéng sang phai, néu < 0 s& nghiéng sang tréi. Cin
chi ¥ riang theo TCVN, chit ghi trong ban vé 1a thang ding (d6 nghiéng 12 0°)
hodc nghiéng véi phwong ndm ngang mot gée 75° (nhap o nghiéng 159).

Backwards ?<Y/N>  Né€u chon Y thi chir s& hinh thanh theo phuong
doi xtng guong theo phuong thing ditng. Thudng chon N.

Upside down ?<Y/N> Chit s€ hinh thanh theo phuong d6i xing guong
theo phuong ngang. Thudng chon N.

Vertical? <YIN>: Dong chir nim theo phuong thing déng. Thudng
chon N. Néu ta chon font VNI (TTF) c6 d4u ti€ng Viét thi dong nay khong
xudt hién.

C6 thé thay déi tén kiéu chit bing 1énh Rename.
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* Ta tao ki€u chir trén hop thoai Texz Style theo trinh ty sau:

- Chon nidt New... s& xudt hién hop thoai New Text Style. Nhap tén kidu
chir méi vao ¢ soan thdo Style Name, sau dé nhan nit OK.

- Chon Font chit: Tai 6 Font name chon TTF font hoac SHX font. Khi
nhip bing ddu ti€ng Viét v6i SHX font ta chon Use a bigfont, chon kiéu
- Romans tai Font name, va tai 6 Bigfont chon VN,SHX

- Chiéu cao chir nhap vio 6 Height. Cic niit chon Upside down (dong chir
d6i xitng phuong ngang), Backwards (dong chir d6i xting phuong thing ding),

Width factor (hé s¢ chiéu rong chit), Oblique angle (géc nghiéng cna chiy). ..
tuong tur lénh -Style.

Ta xem kiéu chif vira tao tai 6 Preview. Cé thé thay déi tén va x6a kidu
chit bang cdc ndt Rename va Delete. Sau khi tao mot ki€u chif ta nhdp nit
Apply d€ tao kiéu chir khdc. Muén két thic Iénh ta nhap Close.

2. Soan thao vao ban vé (Iénh Dtext)

Pull - down Menu Screen Menu Type in Toolbars

Draw\Text>\Single Line Text... | DRAW2\Dtexi:| Dtext, Dt Draw

Lénh Dtext (Dynamic text) cho phép ding ban phim dé soan thao cédc
dong chir vao ban v& va ¢6 thé soan thio nhiéu dong chit nim & cdc vi tri
khac nhau,

o Command: Dtext .J
Specify start point of text or {Jusitify/Style] : (Chon diém bt ddu dong chir)
Specify height: (Nhap chiéu cao dong Text). Chiéu cao ciia chif hoa chon

theo tiéu chudn c6 gid tri: 14; 10; 7; 5; 3,5; 2,5mm. Chiéu cao chit thudng
dugc 1dy bing 5/7 cdc chiéu cao trén.

Specify rotation angle of text <0.000>: (Nhap do nghiéng ctia chir).
Enter text: (Nhap dong text tit ban phfm). Enter dé két thic lénh.
e Céc lua chon:

Start point: (Di€m bat ddu dong chi).
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Style: Chon mot trong cdc ki€u chi¥ da tao 1am kiéu chir hién hanh. Khj
dap S xuat hién dong nhéic phu:

Style name (or?). (Nhap tén kiéu chit vio hay ? dé liet ké cic kiéu chir
trong van ban v& hién hanh).

Justify: (Cén chinh vi tri dong chi¥). Khi ddp J s& xuat hién dong nhic cho
phép ta chon céc diém canh 1¢ khdc nhau. Mai dong chir ¢6 4 vi tri theo hang:
Top, Middle, Baseline, Bottom va 3 vi tri theo cot: Left, Center va Right. Két
hop cdc vi trf nay ta c6 cdc diém canh 1é. Khi ddp J xuat hién dong nhic:

Enter an option:

{Align! Fit/ Center/Middle/ Right/ TLITCITRIMLIMC/MRIBL/BCIBR]:

Céc luya chon canh Ié:

+ Align: Dong chit nhap vdo nim gita hai di€m dinh trudc. TY s6 giira
chi€u cao dong chi va chiéu dai dong chif nim giita hai diém P;va P, bang hé
56 chiéu rong (Width Factor). Khi nhap A s& ¢6 dong nhéic phu:

First text line point: (Xdc dinh diém dau dong chit P).

Second text line point: (Xac dinh diém cudi dong chir P,).

Text: (Nhap van ban).

+ Fir Tuong tr Align nhung chiéu cao chit duge ¢6 dinh tai dong nhéc
"Height <0.000>" '

First text line point: (Xéc dinh diém d4u dong chi P,).

Second text line point: (Xac dinh diém cudi dong chix P,).

Heigh<0.000>. (Nhap chiéu cao dong chit).

+ Text: (Nhap vin ban).

+ Center Diém canh 1é Baseline - Center.

+ Middle Diém canh 1é Baseline - Right.

+TL Diém canh 1€ Top - Left.

+TC Diém canh 1€ Top - Center.

+ TR Diém canh 1é Top - Right.

+ML  Diém canh 1& Middle - Center.

+ MR Diém canh 1é Middle - Right.
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+ BL Diém canh 18 Bottom - Left.

+ BC Diém canh 1& Bortom - Center.

+ BR Diém canh 1& Bottom - Right.

¢ Cac ky tu dic trung thudng dung: (Internal - soan thao trong AutoCAD)

Internal Hién trong ban vé K¥ hié¢u
% %c40 $ 40 Ky hiéu dudng kinh
30%%d 300 K¢ hiéu do
% %p30 + 30 D4au cdng, trix
3. Thao mdt dong chir (Lénh Text)
Pull - down Menu Type in Toolbar
Draw\Text\Single Line text Text

Lénh Text tuong ty nhu Dtext, nhung 1énh nay chi ghi duge mot ddong chit

va dong chit nay chi xuét hién khi ta két thiic 1énh Text.

Command: Text .J

Specify start point of text or [Jusitify/Style]: (Chon diém bét ddu dong chil).
Specify height. ( Nhap chiéu cao dong Text).

Specify rotation angle of text <0.000>: (Nhap d6 nghiéng cta chi).
Enter text; (Nhap dong text tir ban phim). Enter dé két thic 1énh.

4. Nhap doan van ban vao ban vé (Iénh Mtext)

Pull - down Menu Type in Toolbar

Draw\Text\Muitiline Text M tefcr, Mi Draw

Lénh Mtext cho phép tao mét doan vin ban trong pham vi gidi han cla

mot khung hinh chit nhat.
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Command: Mtext .|

Current text style: STANDARD Text height: 6 (chiéu cao chit da thiét 1ap).

Specify first corner: (Nhap diém géc thi nhat doan van ban).

Specify opposite corner or [Height!Justify | Rotation! Style/ Width]:
(Nhap diém géc ddi dien) hoac ding cic lua chon cho vin ban.

Khi hop thoai Text Formating xudt hién, cho phép soan thao van ban nhu
céc phdn mém van ban khéc. Trong hop thoal nay, ¢6 thé dé dang st dung cac
o Text style (kiéu chit), Font (phong chit), Text height (chieu cao chir), Text
color (mau chir) v cac nit [ralic (nghiéng chi), Underline (gach chéan chi),

Undo (huy thao téc trudc d6), Redo (trd lai thao tic vira thuc hién), stack (tao
dang phan s06).

XL VE HINH CAT VA MAT CAT

Khi biéu din cdc vat thé, néu chi ding hinh chiéu thi chua thé hién duge
diy a0 hinh dang clia mot s6 vat thé. Do d6, trong nhiéu trudng hop phai dung
hinh cit v mat cat.

Hinh cét 13 hinh biéu dién phin con lai cha vat thé sau khi tubng tuong la
d3 cit bd phin vat thé nim gilta mat phing cdt va ngudi quan sat. Mat cét 1a
phin vat thé nim trén mat phing cét va khong v& phén vat thé nim sau mat
phéng cit.

CA hai lénh Hatch va Bhatch déu v& mat cat:

+ Sir dung 1énh Hatch: Khi chon vang v& mat c4t ta chon timg doi tugng
(Select Object) clia dudng bién cla ving v& mit cat.

+ Sir dung lénh Bhatch: Chi cin chon mot diém (Pick Point) trong vung
v& mat cit. Lénh Bhatch thudng dugc sir dung.

1. Vé mat cit bing lénh Bhatch

Pull - down Menu Type in Toolbar

Draw\Hatch... Bhatch hodc Bh, H. Draw
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Dung lénh Bhatch (Boundary Hatch) dé vé& mit cit véi kv hiéu vat ligu
trong viing vé mat cat giéi han bdi mot dudng bién kin.

Khi 1énh Bhatch duge thue hién s&€ xuat hién hop thoai Boundary Hatch
and Fill.

1.1. Trang Hatch

e Chon mdu mdt car: (6 chon Type).

C6 thé chon dang cho cdc miu mit cit: Predefied, User-defined hoic
Custom.

+ Predefied: Chon cdc miu mat cdt ¢é sdn trong file ACAD.PAT cta
AutoCAD

+ Custom: Chon méu dugc tao bang file. PAT. Khi do nhép tén file. PAT
vao 0 soan thao Custom Pattern.

+ User-defined: Chon miu ¢6 dang cdc doan thing song song (tuong ty
mau ANSI131), r6i chon khoang cach (Spacing) gifta cdc dusng gach va gbéc
nghiéng (Angle) cua dudng gach chéo.

e Chon cdc mdu mdt cdt bdng cdch chon dnh; (0 chon Pattern).

Chon nit [...} ngay bén phai danh sdch Pattern, 1am xudt hién hop thoai
Hatch Pattern Palette. BAng cdc nit Next va Previous ta cd thé lat trang dé
xem cdc mau. Khi chon miu néo ta chi can kéo con trd vio méu dé va nhdp
vao nut OK.

» Gdn cdc tinh chdt cho mdu mdt car: (Pattern Properties).
C6 thé gan cic tinh chat cho miu mat cit.

+ ISO Pen Width: Chon cdc miu theo ISO thi cho phép chon chiéu réng
bt khi in ban vé ra gidy (tiy thudc vao thiét bi in).

+ Scale: Nhap gid tri hé s6 ti 1& cho miu mat cit dang chon. Gidi han mic
dinh cila hé s6 ty 1é nay 1a 1.

+ Angle: Dinh d6 nghiéng clia cidc dudng cit so vdi miu chon. Gid tri mic
dinh 14 0.

+ Spacing va Double:

Spacing 1a khoang cach giita cac dudng gach chéo cla mit cit, con khi ta
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chon Double Hatch s& v& thém céc dudng ky hiéu mat cat vuéng géc (tao cc
dudng gach dan chéo nhau).

® Xic dinh viing vé mdt cdr: (Boundary)

D¢ xac dinh viing v& ky hiéu mat cit ta sit dung mét trong hai cdch: Pick
Point hoac Select Objects, hoidc két hop hai cdch trén.

+ Pick Point: Xéc dinh mot dudng bién kin bang cach chon mot diém
ndm trong viing v& mit cit. Khi chon mét diém trong dudng bién kin thi tam
thoi AutoCAD tao mot dudng bién kin 12 mot Pline hodc chuyén ving vé
thanh mién (Region). Nén chon diém gan vdi dudmg bién cdn do tim. Dong
nhac phu:

Select internal point: (Chon mot diém bén trong dudng bién kin).

Select internal point: (Ti€p tuc chon mét diém bén trong dudng bién kin
khdc nifa), hogc nhdn Enter d€ két thic viec chon.

+ Select Objects: Chon dudmg bién kin biang cdch chon cdc déi tuong bao
quanh tao nén dudng bién.

1.2. Trang Advanced

* Island Detection Style: Cho phép chon kiéu vé mat cit.

¢ Object type: Cho phép chon dang dudng bien giff lai ¢6 thé 13 mién
(Region) hodc Polyline kin. _

* Island Detection Method: Néu chon Flood thi cdc island s& la déi tuong
bién. Chon Ray Casting cho phép do tim dudng bién theo hudng nguoc chiéu
kim dong hé theo cic diém ta chi ra.

® Boundary Set: Cho phép chon dudng bién cia ving ¢6 mat cit dugce
nhanh hon.

2. Lénh HATCH

Pull - down Menu | Screen Menu Type in Toolbars

---------- - Hatch hodic -H

Lénh Hatch dung dé v& ky higu vat lieu mat cit khong lam xu4t hién céc
hop thoai, va do d6 tién trinh thyc hién 12 theo dong nhic lénh. Khi thyuc hién
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lenh Hatch cdc mat cit s& khong c6 quan hé tap hgp (Nonassociative) vi
khong sir dung duge phuong phap do tim dudng bién (Ray-casting method)
bing cdch chon diém (Pick Point) dé xdc dinh.

3. Hiéu chinh mat cat (Lénh Hatchedit)

Pull - down Menu Screen Menu Type in Toolbars
Modify\Objecr>/Hachedit...| MODIFY\HachEdit| Hatchedit hodc Ha

Lénh Hatchedit cho phép ta hiéu chinh cdc mat cit s& c6 quan hé tap hop
(associative) (tao bang lénh Bhatch).

Khi thuc hién 1¢nh Hatchedit s& xudt hién hop thoai Hatchedir tuong tu
hop thoai Boundary Hatch and Fill. Ta slta chita mat cit theo céc niit chon cla

hép thoai nay.
XIiI. GHI KIiCH THUGC

1. Cac thanh phan kich thudc

Mot kich thude duge ghi bat ky bao gom c4c thanh phan chi yéu sau day.

e Dimension line (Puong kich thudc)

Duding kich thude cling phuong véi doan thing ghi kich thudc, duge gidi
han hai dau boi hai mili tén (hodc gach chéo, hodc mét ky hiéu twong trung).
Néu la kich thudc gée thi né 1a mot cung troén ¢6 tam la dinh gée.

First extension line
(Dung giong thir nhat) —|p ) P, Second extension line

- 140 (Pudng gidng thit hai)
Arrow - \Q - .
(Miii t&n) Dimension text
(Chir s6 kich thudc)

Dimension line
(Pudng kich thwdc)

Hinh 2.3: Cdc thanh phan kich thuée
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® Extension line (Dudng giéng).

Pudng giéng vudng géc véi déi trgng duge ghi kich thude. Mai kich thudce
thing c6 hai dudng giéng song song nhau xust phat tir hai ddu kich thude.

® Dimension text (Chit s& ghi kich thudce).

Chir 6 ghi kich thuée chi do [6n ciia kich thude. Trong chir $6 kich thude
¢6 thé ghi dung sai (tolerance), ghi tién 6 (prefix) va hau t& (suffix) cia
kich thuée.

® Arrowheads (Miii tén hoic cdc ky hiéu tugng trung nhu: gach chéo,
chim...).

Ky hi¢u hai ddu clha dudng kich thudc, thong thudng 13 miii tén, dau
nghiéng, chim...

Chu ¢ rang, déi véi kich thude bin kinh va dudng kinh chi ¢6 4 thanh
phédn: ddu tam (hodc dudng tam), dudng kich thudc, mii tén (gach chéo) v
chir s& kich thudc.

2. Thiét 13p cac kiéu ghi kich thudc

* Dimension Variables (Cic bién kich thudc).

AutoCAD2004 c6 64 bién kich thude dé diéu khién viéc ghi kich thudc.
Nh& vao cdc bign kich thudc ta c6 thé ghi kich thuéc theo ding TCVN.

* Dimension Styles (Cac kiéu kich thudc).

Nhi¢u kiéu kich thude khdc nhau c6 thé duge ta thiét lap trén co sé két hgp
cdc bi¢n kich thudc, roi dit tén cho cac kiéu d6. C6 thé thist lap nhiéu kiéu ghi
kich thudc khdc nhau trong mot ban v&, khi can ta chi goi kiéu kich thuéc.

* Tao cdc kiéu kich thudce theo TCYN

AutoCAD2004 ¢6 cdc ban v& miu theo ISO (cac file. DWT) bao gém:
ACADISO, ISO_AQ, ISO_AL, ISO_A2, ISO_A3, ISO_A4), tuy nhién vi tri
chit s6 kich thude, dudng gidng, duong kich thude. ..

DE tao cdc kiéu kich thudc theo TCVN, trudc tien phai tao kiéu kich thudc
(Dimension style) bang cdch dinh lai gid tri cdc bi€n kich thudic (Dimmension
variables). Theo hop thoai New Dimension Style, ta cdn nhap gia tri cdc bién
kich thuéc.
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Can chi y ring, kiéu chif ghi kich thudc ¢6 thé gdn khic véi kiéu chit hién
hanh. Nén chon font chit Romans véi Width Factor = 0,8 + 1.
3. Cac buéc ghi kich thuéc

Sau khi thiét 1ap kiéu ghi kich thudc, tién hanh ghi kich thudc theo céc
budc sau:

e Dung cic 1énh ghi kich thude.

e Thay déi ki€u ghi kich thudc néu cin: Thay déi cic bign kich thude va
sau d6 tai dong nhic "Dim" (st dung 1énh Dim) ta ding 1énh con Up (Update),
hoiac lénh Dimstyle véi lua chon Apply.

¢ Hi¢u chinh cdc thanh phan kich thuGe néu cin: Dung cic 1énh Dimtedit,
Dimedit. ..

4, Ghi kich thuéc thing

Pull - down Menu Type in Toolbar
Dimension\Linear Dimlinear, Dimlin, DLI Dimension
Dimension\Aligned Dimaligned, DAL Dimension

¢ Command: DLI ./

Specify first extention line origin or<select object >: (Chon géc dudng
gidng thit nhat).

Specify second extention line origin: (Chon g6éc dudng gidng thit hai).

Specify dimension line location or {Mtexi/Text/Angle/Horizontal/Verticall.

/Rotated] : (chon mot diém dé 4n dinh vi tri cha dwdng ghi kich thudc).

Dimension Text: (Nhap con s6 hoac chit dé ghi kich thudc).

Chii y: Néu tai dong nhic ddu tién, ta chon <select object> bing cdch
nhén Enter thi :

Specify first extention line origin or<select object>: .|

Select object to dimension: (Chon d6i tugng cdn ghi kich thuéce).
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Specify dimension line location or {Mtext/Text/ Angle/Horizontal{Verticall

/Rotated] : (chon mot diém d€ &n dinh vi tri clia dudng ghi kich thudc).

& Cic lva chon khic:

Rotated: Ghi kich thudc nghiéng so véi dudng chuin mot géc nao dé. Khi
chon Rotated xudt hién dong nhic:

Specify angle of dimension line <0>: (nhdp gbc nghiéng cia dudng
kich thudée).

Text: Nhap chit s6 kich thudc va cdc ky tu trude va sau chit s6 kich thudc.

Mtext: Nhap nhi€u hon mét dong cac chir 56 kich thudc va cdc ky tu trude
va sau chit s6 kich thude. Chd y: nhap cdc ky w thudng xu4t hién khi vé k¥
thuat nhu:

+ kY ty “0” (d6): nhap %%d (vi du nhap 30%%d s& hién thi 300),

+ ky tu “£”: nhap %%p (vi du nhap %%p40 s& hién thi £ 30).

+ Ky tu “¢” (dudng kinh): nhap %%c (vi du nhap %%c45 s& hién thi $45).

Angle: Nhap géc nghiéng cho dong chir va s6. |

Horizontal: Ghi kich thuéc nam ngang.

Vertical: Ghi kich thudc thdng ding.

* Ghi kich thudc sao cho duding kich thuée song song vé6i doan thing néi
hai diém g6c dudng giéng: lenh Dimaligned (hode DAL).

¢ Ghi kich thude dudng trom.

Dung 1énh DAL (hoic Dimaligned).

Command: DAL

Specify first extention line origin or<select object>: .

Select object to dimension: (Chon dudng trén can ghi kich thudc).

Specify dimension line location or {Mtext/Text/Anglge]: T .|

Dimension Text <>: (Nhép cdc con s6 hodc chit dé ghi kich thudc, chi ¢
ghi ky tr “¢” (dudng kinh): nhap %%c).

Specify dimension line location or {Mtext/Text/Anglge]: (Chon mot diém
d€ an dinh vi tri ctia dwong ghi kich thudce).
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‘5. Ghi kich thuée ban kinh va dudng kinh
5.1. Ghi kich thuéc dudng kinh

Pull - down Menu Type in Toolbar

Dimension\Diameter Dimdiameter hodc DDI, Dimdia Dimension

e Command: DDI .

Select arc or circle: (Chon duting tron cin ghi dudng kinh).

Specify dimension line location or [Miext/TextiAnglge]: (Chon mdt diém

dé 4n dinh vi trf cua dudng ghi kich thudc).
5.2. Ghi kich thuée ban Kinh

Pull - down Menu Type in Toolbar

Dimension\Radius | Dimradius hodc DRA, Dimrad Dimension

e Command: DRA
rele: (Chon cung tron can ghi bén kinh).

Select arc or ci
location or [Mtext/TextiAnglge J: (Chon mot diém

Specify dimension line
dé dn dinh vi tri cia dudng ghi kich thudc).

5.3. V& ddu tam va duong tam

Pull - down Menu Type in Toolbar

Dimcenter hodc DCE Dimension

Dimension\Center Mark
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e Command: DCE

Select arc or circle: (Chon dudng tron cin ghi ddu tim va dudng tam).

Khi dat bi€n DIMCEN = 5 thi chi xu4t hién ddu tam, khi dit bién DIM-
CEN = -5 thi xudt hién ca duong tam va d4u tam. Chi ¥ ring cdn thay déi 16p
v€ cho cic ddu tam va dudng tam sang 16p du’cmg tam d¢ dudng tam ding
dang clia nd.

6. Ghi kich thudc goéc

Pull - down Menu Type in Toolbar

Dimensior\Angular |Dimangular hodc DAN, Dimang Dimension

6.1. Ghi kich thuéc géc qua cic canh cua géc

e Command: DAN

Select arc, circle, line, or <specify vertex>: (Chon canh thit nhat cha géc).

Select second line: (Chon canh thit hai ctia géc).

Specify dimension arc line location or [MrextiText/Anglge]: (Chon mot
diém dé€ an dinh vi trf clia dudng ghi kich thudc).

6.2. Ghi kich thudce géc qua ba diém

Select arc, circle, line, or <specify vertex>: .|

Angle Vertex: (Chon dinh cta géc).

First angle endpoint: (Chon diém cudi canh thit nhat).

Second angle endpoint. (Chon di€m cudi canh thit hai).

Specify dimension arc line location or [Mtext/Text/Anglge]: (Chon mot
diém dé an dinh vi trf ctia dudng ghi kich thudc).

~6.3. Ghi kich thuéc géc & tam cung tron

Select arc, circle, line, or <specify vertex>: (Chon cung tron).

Specify dimension arc line location or {Mtext/TextiAnglge]: (Chon vi tr{
duong cung kich thudc).
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Chuong 3

VE VA THIET LAP MO HINH 3D

® Muc tiéu
+ Hiéu dudc hguyén tic ti€n hanh hoan thién mét ban vé 3D.

+ Hidu dudc nguyén tac thyc hién céac 1énh v& 3D trong AutoCAD2004 va cd k¥
nang cd ban khi thuc hién cac lénh.

+ V& va thiét k& dudc cac ban vé 3D thé hién qua céc yéu cau sau:

- V& dugc dung hinh bao, cac hinh chidu ctia cac vat thé.

- Didu chinh va st dung dung céac loai dudng nét va mau sic.

- V& dung cac hinh cét va mit cAt.

- Ghi kich thudc hoan chinh cho méi ban va,

- Soan thdo cac yéu cau kY thuat, cac chd thich, hudng dan... vao trong ban vé.
" . Ky nang thao tac v& t6t. Thdi gian hoan thanh ban v& dat yéu cau.

e Noi dung tom tét

+ Co sd thiét 1ap mé hinh 3D.

+ Hé toa dé dung cho 3D.

+ Mé hinh khung day.

+ M6 hinh mét.

+ Ludi mat da giac.

+ Mb hinh khéi dic.

+ Stfa d6i mé hinh khdi dic.

+ T4 béng md hinh 3D,

+ In ban vé.
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I. CO SG THIET LAP MO HINH 3D

1. Nhap toa dé mét diém trong khéng gian ba chiéu

Né&u trong ban v& hai chiéu (2D) ta chi nhap vao toa do X va Y, thi trong
ban vé 3 chiéu ta nhap thém toa do theo truc Z. Hudng truc 7. vuong goc vei
mil phang XY.

Bidu tuong User Coordinate Sytem Icon xuat hién tai goc duéi phia tran
min hinh d6 hoa goi 12 biéu tugng hé toa d6 ngudi dung. Biéu tugng nay ta chi
thé hién truc X va Y, ¢dn truc Z vudng goc vdi mat phiang XY tai géc toa do.

e Khi nhap toa do mot diém vio ban v ba chiéu, ¢o the dung cdc phuong
phip sau:

+ Truc tiép diing phim chon (PICK) ctia chuot.

+ Toa do tuyét doi X, Y, Z: Nhap toa do tuyét ddi so vdi goc toa d6 (0,0.0).

+Toa do Dé cdc twong d6i @X, Y, Z:  Nhap toa do so véi di¢m cudi ciing
viya duge xdc dinh.

+ Toa do tru tuong d6i @dist<angle,Z: Nhap vao khoang cach (dist), goc
(angle) trong mit phing XY so véi truc Z va nhap cao do 7 so véi diém cudi
ciing vira dugc xdc dinh trong ban ve.

+ Toa dé cdu tuong d6i @dist<angle<angle:  Nhap vio khoang cdch (dist),
gée (angle) trong mat phing XY, va géc (angle) hgp v6i mat phing XY so véi
diém cuéi ciing vira duge xdc dinh trong ban vé.

2. Piém nhin dé quan sat mé hinh 3D

Pull - down Menu Toolbar Type in

View\3D Views Views Vpoint; (-Vp}

2.1. Lénh 3DViews

Theo danh muc kéo xuéng View\3Dview khi thuc hi¢n lénh, ta c6 thé
chon cic diém nhin dé quan sdt moé hinh 3D theo cdc hudng sau:
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Top Diém nhin (0,0,1) Hinh chi€u bang.

Bottom Diém nhin (0,0,-1) Hinh chiéu tir ddy.
Left Diém nhin (-1,0,0) Hinh chiéu canh trai.
Right Diém nhin (1,0,0) Hinh chiéu canh phai.
Front Piém nhin (0.-1,0) Hinh chiéu ding.
Buack Pié¢m nhin (0,1.0) * Hinh chi€u tit mat sau.

SW Isometric Diém nhin (-1,-1,1) Hinh chi€u truc do (tay nam).

SE Isometric biém nhin (1,-1,1) Hinh chicu truc do (déng nam).

NE Isometric Diém nhin (1,1,1)  Hinh chi€u tryc do (dong bac).

NW Isometric Diém nhin (-1.1,1) Hinh chiéu truc do (1ay bic).

SW- hudng tay nam, SE- huéng dong nam, NE-huéng dong bic, NW -
huéng tay bic.

2.2, L.énh Vpoint

Diing dé xdc dinh diém nhin dén mo hinh 3D. Diém nhin x4c dinh hudng
nhin. Tiy vao di€ém nhin ma biéu wong UCSicon xudt hién trén man hinh sé
khdc nhau. Khi bi€u tugng cé dang cay bit chi giy thi khong thé tao cic d6i
tugng trén mar phing lam viée XY (Working plane).

Néu goi lénh Vpoint tir ban phim:

e Command: Vpoint .J

Current view direction: VIEWDIR = 0.0000, 0.0000, [ 0000

Specify aview point or {Rotate | <display compass and tripod>: (Nhap toa
do diém nhin, thuong diung diém nhin -1, -1,1).

Céc lua chon:

Toa do X, Y, Z (Vector).

Nhap toa do cua diém nhin:

Toads 0.0,1 Hinh chi€u bing (Top).
0,-1,0 Hinh chi€u ding (Front).
-1,0,0 Hinh chi¢u canh (Side).
1,-1.1 Hinh chi€u truc do déu (Isometric).
-2.-2,1 Dimetric.
1.-2,3 Trimetric.
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Rotate:  Xdc dinh vi trf diém nhin bing céc géc quay. Dong nhéc phu
xuat hién khi ddp: R.

Enter angle in X-Y plane from X axis <Gid tri géc hién hanh>: (Géc diém
nhin so véi truc X trong mat phing ZY).

Enter angle from XY plane < Gid tri géc hzen hanh>: (Gbc cha diém nhin
so v&i mat phing XY).

3. Thiét lap mét khung nhin véi Compass Globe

Khi ta vao 1énh View\3Dviews\Viewpoint thi xufit hién hé¢ truc toa do
dong trén man hinh. Compass bi€u dién qué cdu duoc 1am phing (flattened
globe). Phu thudc vao vi tri con chay trén hai dudng tron déng tam ta thay cic
truc X, Y, Z di chuyén va ta cé cic diém nhin khic nhau. Tam cia hai dudng
tron la cyce bac (+Z), vdng tron trong 1a xich dao (mat phing XY) vong tron
ngoai 13 cuc nam (-Z).

II. HE TOA PO DUNG CHO 3D

1. Cac hé toa do trong ban vé AutoCAD

AutoCAD diing hai hé toa d6: WCS (World Coordinate System) va UCS
(User Coordinate Sytem). Tai mot th¥i diém, chi cé mét trong hai hé toa do
WCS hoac UCS 1a hién hanh.

WCS ton tai trong bat ky ban v& AutoCAD nao vi né la h¢ toa do mic
dinh, va c6 the goi 14 h¢é roa dg géc. Biéu tugng (Icon) cita WCS ¢6 chit W va
nam ¢§ dinh & géc tri phia dudi ban va. Dung Iénh UCSicon, dat trang th4i
ON hodc OFF d¢ lam hién thj hodc khong hién thi biéu twong nay.

UCS 1a he¢ toa d6 do ngudi ding tao ra, dat né & vi tri bat ky trong ban vé,
nén goi la k¢ 1oa do ngudi diang. Ty theo diém nhin Vpoint, biéu tugng UCS
s€ hién lén c6 dang khdc nhau. S8 lugng UCS trong m§t ban v& khong han

ché. Ta c6 thé tao va luu lai (save) nhiéu UCS trong mot ban v&, hé trg viéc
thyc hién ban v ba chiéu dugc dé& dang hon.

Mat phing XY trong cic hé toa d6 goi 1a mar phang vé (Working plane).
Phuang chiéu cta ludi (GRID), buéc nhay con chay (SNAP) thay ddi theo
cdc truc X, Y trong mat phang XY cia h¢ toa d6 hién hanh. Gid tri toa do X,
Y xuat hién trén dong trang thdi la toa do cla con chay (giao diém hai soi t6c)
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trong mat phéng X, Y so véi gbc toa do cha UCS hi¢n hanh. Thong thudng
trong ban v& 3 chiéu X 1a chiéu dai (Length), Y la chiéu rong (Width), Z la
chiéu cao (Height).

2. Quy tic ban tay phai

Trong AutoCAD xéc dinh chiéu cua cdc truc X, Y, Z tuan theo quy tic ban
tay phai: ngén cdi chi truc X, ngén trd chi tryc Y va ngén gitta chi truc Z.
Chiéu quay duong theo ngugc chiéu kim déng hé (Counter clock wise) nhin
tlir dinh truc vé phia g&c toa d6 (hinh 3.1).

?

z,—-v@r R

Hinh 3.1a: Chiéu dwong quay UCS quanh truc X

A
6 ¥
t 1
—X —
Famadl [f ‘i__.v Fa {r
Hinh 3.1b.: Chiéu duong quay Hinh 3.1c: Chiéu duong quay
UCS quanh truc'Y UCS quanh truc Z

3. Thiét lap va diéu khién UCS

Pull - down Menu Toolbar Type in

View\Displan\UCSicon Ucs UCSicon
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Lénh UCSicon didu khién sy hién thi cila bi€u tugng toa do véi céc dang
khic nhau (Hinh 3.2). Néu bidu tuong triing véi goc toa do tai diém (0,0,0)

" H

thi trén bidu twgng xudt hién dan "+

Y PEON

BRI Y |%§

Hinh 3.2: Cdc dang UCS (a); WCS; Hé toa do gOC.

e Khi chon I1¢nh tir Menu: View\Display\UCSicon.

+ Chon On: Cho phép hién thi UCSicon trén man hinh.

+ Chon Origin {goc tog d¢): Cho phép doi UCSicon dé€n vi tri bat ky trong
ving v& ma ta mong mudn.

e Command: UCSicon -

Enter an option [ON/OFFIAllINoorigin/ Origin/Properties] <ON>.

e Cic lua chon:

ONJOFF M0/ tét biéu tuong toa do trén man hinh va khung nhin.

All Thé hién biéu tuong toa do trén moi khung nhin man hinh.

Noorigin Biéu tugng toa do chi xudt hién tai géc trai man hinh.

ORigin  Biéu tugng luon ludn di chuyén theo goc toa do (di¢m 0.0,0
cua UCS).

4. Tao hé toa do mdi (Iénh UCS)

Lénh UCS cho phép ta lap hé toa do mdéi. Tao hé toa dd mai ¢6 nghia fa
thay déi vi tri géc toa do (0,0,0), hudng mat phiing XY va truc Z. Ta cd the
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tao UCS méi tai bat ky vi tri trong khong gian ban v&, dinh nghia, ghi va goi
lai hé toa do khi cdn thiét. Toa d¢ nhap vao ban vé phu thuoc vao UCS hién
hanh. Né&u ta chia man hinh thanh nhiéu khung nhin tinh (}énh Vports) thi
chiing ¢6 ciing mot UCS. Ta ¢6 thé goi lénh tir Toolbars tir Pull-down Menu
hodc tir ban phim.

& Thuong chon lénh tir Menu: Tools\Wew UCS (hoac nhép 1&¢nh
Command: UCS)

Cic lua chon lénh:

+ Origin: Doi UCS dén vi trf mdi theo gac toa d¢ (Origin) cua nd.

Specifv new origin point <0,0.0>: (Nhap toa d¢ cia goc toa do UCS, hoac
bat diém can doi goc toc 46 UCS dén).

+ World: DPua UCS vé vi tri ban dau tai géc trdi phia duét man hinh.

+ 3point: Hé truc toa dd mdi xdc dinh qua 3 diém. Cdc ddng nhic phu:

Specify origin point <0,0,0>: (Chon di€ém P, lam gdc toa do).

Specify point on positive portion of the X axis< >: (Chon P, xic dinh
phuong truc X).

Specify point on positive - Y portion of the UCS XY plane <>: (Chon Py
xac dinh phuong truc Y).

+ View: He toa do méi sé song song v6i man hinh ¢6 di€m goc tring véi
diém géc hé toa do hién hanh.

+ X/Y/Z: Quay hé truc toa d0 xung quanh cdc truc X (hodc trucY, hoac
truc Z) hién hanh. Chiéu duong cia goc quay nguoc chiéu kim déng ho vdi
diém nhin tir dau truc vé hudng goc toa do. Dong nhic phu:

Specify rotation angle about X (Y, Z) axis: (Nhap gbc quay chung quanh
truc X (hodc truc Y, hodc truc Z)).

111. MO HINH KHUNG DAY

Mo binh dang khung day (Wireframe) 1a mo hinh chi ¢é cdc canh (thang
hodc cong) ndi cac dinh (diém gdéc) cia mo hinh. Cdc lénh tao moé hinh 3D
khung day thudng ding 1a Line, 3Dpolyline, Spline, Arc, Circle. L¢nh Line

vé trong 3D wong tu lénh Line v& trong mit phing 2D nhung ta thém vao cao
do (truc 7).
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C4c canh clia mo hinh khung day c6 thé 1a canh thing hodc canh cong.

Céc canh va dinh ctia m6 hinh khung déy phai thoa man cic di¢u kién sau:

- Méi dinh ¢é mot toa d6 duy nhat.

- Mébi dinh dugc néi vdi it nhét 3 canh.

- Méi canh chi ¢é 2 dinh.

- Mdi mat cé it nhét 3 canh néi khép kin.

1. Ba tuyén 3D (Iénh 3Dpolyline)

Lénh 3Dpolyline tao cac da tuyén 3 chiéu bao gébm cdc phén doan la
doan théng.

Pull - down Menu Type in

Draw \3DPolyline 3Dpoly

¢ Command: 3Dpoly

Specify start point of polyline: (Nhap diém ddu tién cla da tuy€n).
Specify end point of line or {Undo}: (Nhap diém cudi mot phan doan).
Specify end point of line or {Undo}: (Nhap diém cusi mot phan doan).

Specify end point of line or {Undo}. (Nhap diém cudi hoac Enter dé két
thic 1énh).

Lua chon Undo 1a dé x6a mot phan doan da tuyén vira ve.

2. Vé dudng cong béng lénh Spline

Str dung 1énh Spline dé v& cac duong cong trong khong gian, tuong tu nhu
vé dudng Spline trong khong gian 2D (xem chuong 2- 11T -10).

Specify first point or [Object]: (Nhap diém dau tién cia Spline).

Specify next point: (Nhap diém tiép theo).

Specify next point or {CloselFit tolerancej<start tangent>: (Nhap diém
ti&p theo, hoac nhan Enter dé chudn bj ket thic v& Spline).

Specify sart tangent: (Nhap mot diém dinh huéng tiép tuyén tai diém dau
cia Spline).
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Specify end tangent: (Nhap moét diém dinh huéng ti€p tuyén tai cudi ciing
cta Spline).

3. Hiéu chinh da tuyén 3D (lénh Pedit)

¢ Command: Pedit

Select polyline or [Multiple]: (Chon da tuyén 3D can hiéu chinh).

Enter an option [Close /Edit vertex/Spline curve! Decurve/ Undo] :

Céc lua chon: ‘

Close Péng mét da tuyén hé hodc mé mot da tuyén kin.

Spline curve Chuyén da tuyén dang chon thanh mot dudng Spline.

Decurve Chuyén céc phan doan cta dudng Spline pline thanh cdc
dudng thing.

Undo Huiy bé mot thao tdc vira thuc hién.

Khi ta ddp E vao dong nhic trén (chon Edit vertex) thi xudt hién dong
nhic dung d€ hiéu chinh cdc dinh va cdc phan doan cla da tuyén.

Next/Previous/Break/InsertiMove/Rengen/Straighten/eXit<N>: (Chon
cac lya chon dé€ hiéu chinh cdc dinh cla da tuyén).

4. Xén cac canh md hinh khung day b&ng 1énh Trim

Lua chon Projectmode cta lénh Trim ding dé x6a (xén) cdc doan cia
mét mé hinh khung day (Wireframe).

e Command: Trim J

Select objects: (Chon déi tugng giao véi doan ma ta mudn xda).

Select objects: (Chon tiép cdc d6i tugng giao hay két thic viéce lua chon
bang phim Enter).

Select object to trim or shift-select to extend or [Project/iEdge/Undo]:
(Chon doan cin xén) hoac chon P .

Enter a projection option {None! UCS/ View]<UCS>:

e Cac lva chon:

View Cho phép x6a (xén) mot doan bat k¥ clia hinh chi€u mé hinh 3
chiéu dang Wireframe 1én mat phing song song v6i man hinh, mic du thyc &
céc déi tuong giao va cdc doan cdn xén khong giao nhau.
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None Chi cho phép Trim khi tdt ca cdc d6i tuong cing nam trén mot
- mat phing.

UCS Cdc d6i tugng cua mod hinh 3 chidu (dang Wireframe) duoc
chi€u ién mat phing XY clia UCS hién hanh vi cdc déi tuong duge xén trén
mat phang nay.

IV. MO HINH BE MAT

1. Tao bé mat 3D (Iénh 3DFace)

Pull - down Menu Toolbar Type in

Draow\Surfaces\3DFace Surfuces\3DFuace IDFace

Lénh 3Dface tao duge cdc bé mit 3D ¢6 bon hoic ba canh. Mbi mat duoe
tao boi iénh 3Dface 12 mot doi tuong don, ta khong thé nao thuc hién lénh
Explode phi v& cdc doéi twong nay.

e Command: 3DFace .

Specify first point or [Invisible]: (Chon diém thit nhat clia mat).

Specify second point or fInvisible]: (Chon diém thit hai clia mat).

Specify third point or [Invisible/<exit>: (Chon diém thit ba ciia mat).

Specify fourth point or jInvisible]<create three-sided face>: (Chon diém
thit tir hoac nhdn Enter hai ldn tao mit phiang tam gidc).

Specify third point or {Invisible]<exit>: (Chon tiép diém thit ba bé mat
k€ ti€p hoac Enter).

Specify fourth point or [Invisible/<exir>: (Chon diém thit tu bé mit ké
ti€p hoac nhdn Enter hai 1dn).

Né&u khéng muén 1am xuat hién mdt canh cia mat phang trude khi tao
canh d6 tai dong nhiéc ta nhap I (invisible) va dat bi€n SPLFRAME = 0. Néu
muén 1am xu4t hién cdc canh clia mat phiang bi che khuat ta dat bién SPL-
FRAME =1 va thuc hién 1énh Regen.
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2. Lam che khuat hodc l1am hién ra cac canh cua 3Dface (lénh

Edge)

Lénh Edge ding dé che khuat hodc lam hién cdc canh cua bé mat 3D.

¢ Command: Edge .

Specify edge of 3d face to toggle visibility or [Display]: (Chon canh cin che).

¢ Lua chon khéac:

Display Lam hién lén cdc canh duge che khuat. Néu ta muon cho céc

canh nay hién lén thi tai dong nhic xudt hién sau dé:

Enter selection method for display of hidden edges [Select/All]: (Nhan
Enter, hoac chon tirng déi tuong (select) hoac chon toan bo cdc doi tugng (All).

3. Tao cac bé mat 3D cd ban (3D objects) nh& 1€nh 3D.

Pull - down Menu

Toolbar

Type in

Draw\Surfaces\3DSurface

Surfaces

3D

Cdc dai tuong mat 3D dudc tao theo nguyén tic tao céc khung day va

diing 1énh 3Dface dé tao cic mit tam gidc va 1l gidc dé phi 1én khung day.

Khi pha v& cdc mo hinh dang nay béing lénh Explode ta thu dugc cdc mat ¢6

3 hay 4 canh va cdc dudng thang riéng biét. Do d6 véi cac mat nay ta chi cé

thé diing dugc nhifng phirong thic truy bat diém ddi véi cdc doan thing cla

cdc mit nhu MIDpoint, INTersecsion, ENDpoint. ..

e Khi diing 1énh tir danh muc kéo xudng Draw\Surfaces\3Dsurface s€ lam

xudt hi¢n ctra s6 3D-Ohjects. Trong cira s6 nay, ta c6 thé chon déi tuong bé mat

3D co ban theo hai cach:

+ Chon vao tén cia mit 3D co ban (trong 6 bén trai).

+ Chon vio hinh vé mat 3D co ban (trong 6 bén phai).

Sau khi chon, nhan ndat OK.
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¢ Command: 3D .J

{ BoxfCone,fDIshx’DOmefMeshlemmid/SpherefTorustedge ].

Ta c6 thé tao cdc mo hinh mat theo dong nhéc trén, véi Box: mit hop chix
nhat, Cone: mat nén, Dish: mat ban cdu dudi, Dome: mat ban ciu trén, Mesh:
mat Iu6i, Pyramid: mat chép da dién, Sphere: mat caw, Torus: mit xuyén, va
Wedge: mat ném. )

3.1. Mat hép chir nhat Box (hoac ding lénh Al Box)

Lua chon Box hodc lénh AI_Box diing dé tao mat hép chit nhat khi ddp B.

Specify corner point of box: (Chon diém géc trai phia duéi ctia hop).

Specify length of box: (Nhap chiéu dai hop, tuong tng v&i khoang cdch
theo truc X). _

Specify length of box or {Cube]: (Nhap chiéu rong theo truc Y hay dép C
d€ tao hop vudng).

Specify height of box: (Nhap chiéu cao hop theo truc Z).

Specify rotation angle of box about Z axis or [Reference]: (Nhap goc
quay so voi truc song song véi truc Z va di qua diém Corner of box).

3.2. Mat nén Cone (hoic diung lénh AI_Cone)

Lya chon Cone hoic 1énh AI_Cone diing d¢ tao mét nén, nén cut va mat
tru tron, khi dap C.

Specify center point for base of cone or [Diameter]: (Nhap tam clia vong
tron ddy hinh nén, hodc nhép chon D dé nhap dudng kinh).

Specify radius for top of cone or [Diameter]: (Nhap ban kinh vong dinh
mat nén cut. Néu gid tri nay bang O thi ta ¢6 mat nén, néu bing ban kinh vong
tron ddy thi ta cé mat tru tron).

Specify height of cone: (Nhap chiéu cao hinh nén).

Enter number of segments for surface of cone<15>: (Nhap s6 cdc dudng
ludi noi hai mat dinh va ddy).

S6 cdc manh mat phing tao nén gan ding mat nén phu thude vio gid tri
Number of segments. Mat nén do cdc mat phing tam giic tao nén. Mat nén
cut va try tron 12 do cdc mit phang tit gidc tao nén.
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3.3. Mat mita cau duéi Dish (hoac dung lénh A1 Dish)

Lua chon Dish hogc 1énh AL_Dish diing dé tao mit nira cdu du6i, khi dép D.

Specify center point of dish: (Nhap tdm cta mait cdu).

Specify radius of dish or [Diameter]: (Nhap bdn kinh hoic dudng kinh
mit cdu).

Enter number of longitudinal segments for surface of dish <15>: (Nhap
s6 dudng kinh tuyén mat cdu).

Enter number of latitudinal segments for surface of dish <10>: (Nhap s6
cac dudng vi tuyén). '

3.4. Mat nura cau trén Dome (hodc ding 1énh AI_Dome)

Lua chon Dome hoic 1énh Al_Dome diing dé tao mit nita ciu trén:

Specify center point of dome. (Nhap tam cia mat cau).

Specify radius of dome or [Diameter]: (Nhap ban kinh (hodc duong kinh)
mat cau).

Enter number of longitudinal segments for surface of dome <18>: (Nhip
$6 dudng kinh tuyén mat cau).

Enter number of latitudinal segments for surface of dome <10>: (Nhap
s0 cdc dudng vi tuyén).

3.5. Mat ludi Mesh (hoac dung lénh AT Mesh)

Lua chon Mesh hoac diing 1énh AT _Mesh ding dé tao mat luéi 3 chiéu.
Can xdc dinh 4 dinh va nhip mat d6 M va N cia lugi (M, N ¢dn ndm trong
khoang 2-256).

Specify first corner point of mesh: Nhap diém géc thi nhat cia ludi G,.

Specify second corner point of mesh: Nhap diém géc thit hai cia ludi G,.

Specify third corner point of mesh: Nhap diém géc thit ba cua ludi G;.

Specify fourth corner point of mesh: Nhap diém géc thit t cha ludi G-

Enter mesh size in the M direction: (Nhap s6 dudng ludi nim theo canh
G, - G,).

Enter mesh size in the N direction: (Nhap s6 dudng luéi nim theo canh
G, - Gy

127



3.6. Hinh da dién Pyramid (hoac dung lénh AI Pyramid)

Lua chon Pyramid hoac 1énh AL Pyramid ding dé tao mat chép da dién.

Cac mat da dién la cdc mat phiang tam gidc hodc (6 gidc.

cua

thu

Specify first corner point for base of pyramid: (Nhap diém th nhat B,
day). )

Specify second point for base of pyramid: (Nhap di¢m thit hai B, cta ddy).
Specify third point for base of pyvramid: (Nhap diém thit ba By clia ddy).
Specify fourth point for base of pyramid or [Tetrahedron!. (Nhap diém
tu By d€ tao ddy 1a mat phang td gidc. n€u dép T thi ddy [a mat phing tam

g1ac).

chod

mat

Specify apex point of pyramid or [Ridge/Top!: Nhap toa d6 dinh P cla
p da dién. nhiap R (Ridge) néu dinh 1a mét canh, nhap T (Top) n€u dinh 1a
tam giac hodc nt gic.

Néu dinh la mot canh (Ridge):

Specify first ridge end point of pyramid: (Nhap diém tht nhdt R | clia canh).
Specify second ridge end point of pyramid: (Nhap diém thi hai R, clia canh).
N&u dinh la mat tam hoac 0 gidc (Top):

Spectfy first corner point of pyramid: (Nhap diém T cua mit dinh).
Specify second corner point of pyramid: (Nhap diém T, clia mit dinh).
Specify third corner point of pyramid: (Nhap di€ém T cua mat dinh).
Specify fourth corner point of pyramid. (Nhiap diém T, cda mat dinh).
P&l véi mat tam gide ta thue hién theo cdc bude twong tu.

3.7. Mat cau Sphere (hoac dung lénh AI_Sphere)

Lua chon Sphere hoac lénh Al Sphere ding dé tao mat ciau. Néu dip S:
Specify center point of sphere: (Tam cua mat cau).

Specify radins of sphere or [Diameter!: (Ban kinh mat ciu hoac ddp D de

nhdp duong kinh).

Enter number of longtudinal segments for swrface of sphere <18>: (Cho

s0 dudng kinh tuyén).
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Enter number of latitudinal segments for surface of sphere <20>: (56 cac
dudmg vi tuyé€n).
- 3.8. Mat xuyén Torus (hoac Iénh Al_Tours)
Lua chon Torus hodc 1énh Al_Tours ding dé tao mat hinh xuy€n, néu
dap T:
Specify center point of torus: (Nhdp tdm cua mat xuyén).
Specify radius of torus or {Diameter]!: (Nhap ban kinh, hoac dép D dé
nhap duong kinh véng xuyén ngoat).
Specify radius of tube or [Diameter]: (Nhap ban kinh, hoac ddp D d€ nhap
duong kinh cua 6ng xuyén).
Enter number of segments around tube circumference <18>: (Nhap s6
cdc phan doan trén mat 6ng xuyén).
Enter number of segments around torus circumference <20>: (Nhap s6
cic phan doan theo chu vi mat xuyén).
Chii v: Chi v& duge mat xuyén khi ban kinh cia 6ng (Radius of tube) nho
hon ban kinh xuyén (Radius of torus).
3.9. Mat hinh ném Wedge (lénh Al Wedge)
Lua chon Wedge hoac lénh AI_Wedge diing dé tao mat hinh ném. Néu
dap W:
Specify corner point of wedge: (Nhap toa do di€ém géc mat day khoi ném).
Specify length of wedge.: (Nhap chiéu dai ném theo truc X).
Specify width of wedge: (Nhap chiéu rong ném theo truc Y).
Specify height of wedge: (Nhap chiéu cao ném theo truc Z).
Specify rotation angle of wedge about the Z axis: (Nhip géc quay xung
quanh truc song song véi truc Z va truc nay di qua diém Corner of wedge).
Tai dong nhac trén néu dap Enter thi xuat hién dong nhac:
Specify rotation angle or {Reference]: (Nhap gid tri géc quay, hodc dip R
dé cho gdc tham chiéu).
Wedge chi 1 trudng hgp dac biét clia Pyramid. Khi mat day la mat phéng
hinh chit nhat va dinh 1a mot dudng thang (Ridge) va mot mat bén vudng goc
véi mat ddy thi ta ¢ mat hinh ném.
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4. Kéo cac ddi tugng 2D thanh mat 3D (Elevation, Thickness)

Bing cdch dinh cao do (Elevation) va do day (Thickness), ta cé thé kéo
céc doi tuong 2D (line, circle, arc, pline, 2D Solid...) theo truc Z thanh mit
3D (md hinh dang nay ta goi 12 mé hinh 2 %:D).

Elavation Go1 1a cao do, 12 do cao cdc d6i tugng 2D so véi mat phing XY
ctia UCS hién hanh.

Thickness Goi la d6 day (N&u gia tri nho) hodc chiéu cao kéo cdc déi
tugng 2D theo truc Z.

Thong thudng ta gdn cao do hodc do day theo céc cach sau:

+ Dinh bién ELEVATION va THICKNESS (bang lénh Elev)

e Command: Elev

Specify new default elevation<>: (Nhap gid tri cao d6 méi cho dsi tuong).

Specify new default thickness<>: (Nhap gid tri d6 diy méi cho céc déi
tugng sip ve).

+ Sau kii v& cdc doi tugng 2D xong (1énh Line, Pline, Rectang, Polygon,
Circle, Donut...) ta sit dung cdc lénh hiéu chinh (Change, Ddchprop,
Chprop, Ddmodify) d€ hiéu chinh d¢ day (Thickness) va lénh Change dé
chinh mé hinh theo do cao (ELEVATION).

Cac doi wong ¢6 thé kéo thanh mit 3D gbm cé: line, arc, circle, donut,
pline, 2Dsolid, pline ¢6 chiéu rong. .. ‘

- Hinh da gidc sau khi kéo tao thanh c¢dc mit 3D hd hai dau.

- Putng tron, donut sau khi kéo tao thanh cic mit kin.

- Pline c6 chiéu rong (Width) va 2D Solid sau khi k€o tao thanh mat kin.

Khi gid tri bi€én ELEVATION khéc O thi mit phing 1am viéc (Working
plane) s& nam song song mat phing XY va cich mat phing nay mét khoang
bang gi4 tri ctia bién ELEVATION.

V. LUGI MAT PA GIAC

Khi bao phi vat thé khung bdi cdc mit lién két (thudng 1a cac mat phing
ti gidc hoac tam gidc). Cdc mat phéng lién két cho phép biu dién gan diing
mat vat thé va duge goi 12 mat ludi da gidc (3D Polygon meshes). Mat do ludi
c6 thé dinh bing cdc bién SURFTABI, SURFTAB2. C6 thé vé duqé Cac mo
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hinh mat 3D phic tap (mat khung xe hoi, mdy bay...). Ta ¢6 thé hiéu chinh |
ludi da gidc nay bang 1énh Pedit.

Pull - down Menu Toolbar Type in

Draw\Surfaces\Edge Surface Surfaces\Edge Surface Edgesurf
Draw\Surfaces\Revolve Surface | Surfaces\Revolve Surface | Revsurf

Draw\Surfaces\Ruled Surface Surfaces\Ruled Surface Rulesurf
Draw\Surfaces\Tabulated Surface | Surfaces\Tabulated Surface | Tabusurf

1. Lénh Edgesurf

Lénh Edgesurf tao mét luéi (coons surface) tir 4 canh ¢é cdc dinh giao
nhau tirng d6i mot, mat nay ¢6 dang tdm tham bay. Cic canh nay c6 thé la
line, arc, 2Dpline, 3Dpline, Spline... Canh du tién dugc chon xdc dinh mat
doé M cila luéi (mat do ludi theo huéng M do bién SURFTABI dinh ra), canh
duge chon thit hai, mat 46 N (mat d¢ theo hudng N — do bién SURFTAB2).
Tuy vao gid tri cdc bién ndy ta duge cic mait kKhdc nhau.

e Command: Edgesurf J

Select object | for surface edge: (Chon canh 1 xdc dinh chi¢u M 1udi).

Select object 2 for surface edge: (Chon canh 2 xdc dinh chiéu N luéi).

Select object 3 for surface edge.: (Chon canh 3).

Select object 4 for surface edge: (Chon canh 4).

Néu ta chon canh cé cic dinh khong tring véi cic dinh cdc canh khéc s&
xuét hién dong nhic.

Edge X does not touch another edge: (Canh X khong cham véi canh khac)

2. Lénh Revsurf (mat tron xoay)

Lénh Revsurf dung dé tao mit trdon xoay bing cdch xoay mot doi tugng
2D (goi la dudng sinh - defining curve) chung quanh mot truc xoay (Axis of
revolution). Mat do ludi duge dinh bdi bién SURFTABI1, SURFTAB2. D¢ hiéu
chinh 1uéi ta dung 1énh Pedit, khi thuc hién l[énh Explode thi mat lu6i bi phan
rd ra cic mat phing 3 canh va 4 canh.
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e Command: Revsurf .

Select object to revolve: (Chon dutng 1 1am dudng sinh dé tao dang mot
madt tron xoay).

Select object that define the axis of revolution: (Chon tryc xoay 2 1a line,
2Dpline, 3Dpline).

Start angle <0>: Vi tri bit ddu mit tron-xoay.

Included angle (+=cew -=cw)< Full circle>: (Nhap géc xoay clia defin-
'ing curve chung quanh truc xoay, chii ¥ rang chiéu duong ngugc chiéu kim
déng ho).

Axis of revolution di qua diém dau va cu6i cua ddi tugng chon (néu déi
tuong 1a Pline) va bd qua cdc dinh trung gian. Axis of rcvolution xdc dinh
chiéu M clia luéi. _

Néu defining curve 1a pline gém cédc phan doan la doan thang (linc) va
cung tron (arc) thi AutoCAD s& v& dudng ludi di qua cdc dinh ctia phan doan
thang va trén mdi doan ld cung tron vé& s6 dudng ludi bing bién SURFTAB2.

3. Lénh Rulesurf (mat ké)

Lénh Rulesurf tao mat ké giita hai dudng chuén bién duge chon, mat nay
c6 ciac dudng ké 13 cdc dudng thang. Mat d6 lusi (s8 cdc dudng ké) dinh bai
bién SURFTABI.

» Command: Rulesurf -

Select first definning curve. (Chon dudng chuén 1).

Select second definning curve: (Chon dudng chudn 2).

Definng curve (duong chudn) ¢é thé 1a: line, arc, circle, 2D pline Spline,
3Dpline hoac 3Dspline. Mot trong hai dudng chudn cé thé suy bién thanh mot
diém. Néu mot defining curve 1a mot dudmg kin (pline kin, circle...) thi dudng
kia cling phai 12 dudng kin hodc 12 mot diém (point). Khoang cach cla céc
dinh dudng ké trén cdc defining curve s& khdc nhau né€u chiéu dai cla cdc
defining curve nay khédc nhau.

Ruled surface c6 cfu tao giong nhu mat luéi da gidc 2xN (M = 2) hudng
N cia mit nam doc theo defining curve. N€u hai defining curve 1la 2 dudng kin
(hodc 1 duong kin va 1 diém) thi N = SURFTABI, néu hai defining curve la
ciac dudng hd thi N = SURFTABI + 1.
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4. Lénh Tabsurf (mét tru)

Lénh Tabsurf diing d¢ tao mit ludi tru theo hinh dang ctia dudng chuin
(path curve) doc theo vecta dinh hudng (direction vector). Mat do ludi (s6
dudng sinh) dinh bang bién SURFTABI.

e Command: Tabsurf ./

Select object for path curve: (Chon duong chudn dinh dang mat tru: ¢6 thé
1a line, arc, circle, 2Dpline, 3D pline, ellipe, spline).

Select object for direction vector: (Chon vecto dinh hudng: line, 2D pline,
3D pline ma).

Néu ta chon 2Dpline hodc 3D pline mé tai dong nhéc cudi, thi vecto dinh
huéng s€ 13 dudng thang di qua diém ddu va di€m cudi cua Pline. Mat dugc
tao bat ddu tir Path curve 1 theo chiéu tix diém cu6i cda vecto dan huéng gan
di¢m 2 nhat.

Tabulated Surface ¢6 cdu tao gidng nhu mat ludi da gidc 2 x N (M = 2).
Néu path curve 1a line, arc, circle, ellipe, spline thi AutoCAD s€ v€ cac dudng
sinh song song cach déu nhau. Néu path curve la pline gom cdc phan doan la
doan 1hfmg (line) va cung tron (arc) thi AutoCAD s€ vE cdc dudng sinh di qua
cdc dinh cta phin doan thing va trén mdi phan doan la cung tron vE s6 dudng
sinh bang bién SURFTARBI.

VI. MO HINH KHOI PAC

Mo hinh 3D dang khéi déc biéu dién chinh x4c hon hinh ddng 3 chi€u cua
vat thé hinh hoc, vi nhd mo hinh nay ta c6 thé tinh cdc dac tinh co hoc cua vat
thé, nhu da trinh bay trong phén 1.

Mo hinh khéi dic uvu viét hon mo hinh bé mat (Surface) va khung day
(Wireframe) & nhitng diém sau:

1. Cho phép tinh thé tich vat thé, ngay ca d6i v4i cdc mé hinh 3D phiic tap.

2. C6 thé xod cic dudng khudt, cac dudng chuyén tiép khi biéu dién mat cong.

3. D& dang tao céc hinh chi€u 2D tir m6 hinh 3D, c6 thé biéu dién mat cit
mo hinh tai vi tri bat ky.

4. Cho phép tinh chinh xac cdc dic tinh khéi lugng. Néu két hop vai
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phuong phdp phdn t hitu han, cho phép tinh \ng suit v chuyén vi cla cic
ket cau 3D.

5. To béng vat thé véi cidc mau gin véi vat lidu thuc, nhdy d6 thu duge hinh
anh that hon.

6. Cho phép mé phéng dong luc hoc két cdu, moé phong chuyén dong clia
dung cu ¢it got khi ché tao chi tiét.

M6 hinh 3D khéi dédc c6 hai dang Solids va Region (mién). Mién 1A mot
khoi didc dac biét, ¢6 chiéu cao bang khong va khong ¢6 khéi lugng, nén chi
bi€u dién trén mat phing.

D3i v6i mo hinh khéi dic, ta ¢6 thé thyc hién cdc phép todn dai s6 Bun
(Boole) nhu: Union (cong), Subtract (irir), Intersection (giao). Nhd¥ cdc phép
todn Bun nay c6 thé tao dugc cdc khéi dac t6 hgp (complex solids) 1a sy két
hop gifta cac khéi dac co ban (xem chuong 1- IV-4).

Tao ra mé hinh dic t6 hgp theo trinh tu sau:

- Tao ra khéi dac co ban bang cdc 1énh: Box, Wedge, Cylinder, Sphere,
Cone, Torus, Extrude, Revolve... _

- Dinh vi tri thich hgp cho cdc khéi dic co ban nh& vao cdc 1énh nhu
Move, Align, Mirror3D, Rotate3D, 3Darray, Copy...

- Stt dung cédc phép todn dai sé Bun (Union, Subtract, Intersect) va cac
1énh hiéu chinh nhu: Slice, Chamfer, Fillet... d& tao nén cdc khéi dac té hop
tr cdc khéi dic co ban.

- Dé tao cdc hinh chiéu thdng géc va mit cat clia khéi dic ta sir dung céc
lénh: Soldraw, Solprof, Solview, Section...

1. Tao cac mién (Iénh Region)

Pull - down Menu Type in

Draw\Region Region

Mién (region) la mot vat thé rin khong ¢6 khoi luong. PéE tao ra mot mién
ta chi cdn v& mot d6i tugng 2D sau d6 ding lénh Region dé tao mién.

134



¢ Command: Region J
Select objects: (Chon d&i tugng ¢an tao mién).

Select objects: (Ti€p tuc chon hoic Enter d€ thuc hién 1énh).
D61 véi mién ta ¢6 thé thuc hién cic phép todn dai s6 Bun dé tao cdc mién

té hop. Mién c6 cdc tinh chat giéng nhu cdc khéi dac.

2. Tao cac khdi dic ¢o ban (Solid Primitives)

Cic khoi dac co ban bao gém: Box (khdi hop chit nhat), Cone (khGi nén),
Cylinder (kh6i tru), Sphere (kh6i cau), Torus (khoi xuyén) va Wedge (khéi ném).
Khi tao khéi co bén, ta nhap lénh hoac goi tir menu Draw.

Pull - down Menu Toolbar Type in
Draw\Solid\Box Solid\ Box Box
Draw\Solid\Wedge Solid\ Wedge Wedge
Draw\Solid\C one Solid\ Cone Cone
Draw\Solid\Cyiinder Solid\ Cylinder Cylinder
Draw\Solid\Sphere Solid\ Sphere Sphere
Draw\Solid\Torus Solid\ Torus Torus

2.1. Tao khdi hop chit nhat (1énh Box)

Lenh Box ding dé tao khéi hinh hop chit nhat.

¢ Command: Box J

Specify corner of Box or [Center] <0,0,0>: (Nhap mot dinh thif nhat cua
khéi hop trong mat phing XY).

Specify corner or [Cube/Length]: (Nhap mot dinh thi hai doi dién trong
cling mit phang XY v6i dinh thit nhat).

Specify height: (Nhap chiéu cao khdéi hop theo phuong Z).

¢ Cac Iya chon khac:

+ Cube  Mu6n tao mot khéi lap phuong (Length - Chiéu dai canh cla
khéi 14p phuong).
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+ Length Lua chon d€ nhap kich thuéc cic canh, khi chon L s& xuat hién
cdc dong nhic phu:

Specify length: (Nhap chiéu dai khéi theo phuong X).

Specify width: (Nhap chiéu rong khéi theo phuong Y).

Specify height: (Nhap chiéu cao kh6i theo phuong 7).

+ CEnter Chon tam khéi, khi dap CE xuit hién cdc dong nhic sau:

Specify center of box <>: (Nhap toa do tam khéi).

Specify corner or [Cubel Length]: (Nhap toa do mot diém géc khai, lua
chon Cube va Length tuong tu phén trén).

2.2. Tao khéi hinh ném (Iénh Wedge, Solwedge)

Lénh Wedge dung dé tao khéi hinh ném.

» Command: Wedge .1 (hoac We .)

Specify corner of wedge or [CEnter]: (Nhap toa do mot diém g6c¢ cla
khéi ném trong mat phing XY, réi Enter hoic chon CE).

Specify corner or [CubelLength]: (Nhap diém géc thit hai frong mait
phiang XY).

Specify height: (Nhap chiéu cao khéi ném theo phuong Z).

¢ Cdc lua chon:

+ Néu dép L (Length)trong dong nhic trén:

Spectfy length: (Nhap chiéu dai khéi dic theo truc X).

Specify width: (Nhap chiéu rong khéi dic theo truc Y, day la chiéu dai
canth chung hai mat chir nhat).

Specify height: (Nhap chiéu cao hinh ném).

+ Néu ddp C (Cube)thi khéi hinh ném c6 3 canh bing nhau va ta chi cdn
nhdp chiéu dai mot canh tai dong nhéc sau dé.

+ CEnter Tao khéi hinh ném béng cdch nhap tam khoi. Khi dap C:

Specify center of wedge <0,0,0>; (Nhap toa do tam).

Specify opposite corner or [Cubel Length/: (Nhép toa do diém goéc, hoic
sir dung cdc tya chon C hay L).
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2.3. Tao khoi nén (1énh Cone)

Leénh Cone tao khéi rin nén ¢6 mat ddy 1a Circle hoic Ellipse.

e Command: Cone J

Specify center point for base of cone or [Elliptical{: (Nhap tam cta khei
ndn trén mat ddy cia nd).

Specify radius for base of cone or [Dmmefe:] (Nhap bén kinh, hoic d4p
D d¢é nhap dudmg kinh dudng tron ddy).

Specify height of cone or [Apex]: (Nhap chiéu cao hinh nén).

* Lva chon Apex giiip ta xdc dinh vi tri dinh cha khéi rin non, do doé ta
c6 the tao khéi rin nén nim ngang, thing ding nim xién.

* Lya chon Elliptical d€ tao mat nén o6 d4y hinh Ellipse.

Dé v& khéi nén cut ta sir dung Iénh Cone v& khai tru, sau dé sir dung lénh
Chamfer dé vt mép.

2.4. Tao khoi tru (1énh Cylinder)

Lénh Cylinder tao khoi try c6 mat ddy I Circle hodc Ellipse.

e Command: Cylinder.

Specify center point for base of cylinder or | Elliprical]. (Chon tam dudng
tron mat ddy tru).

Specify radius for base of cylinder or [Diameter]: (Bén kinh, hoac ddp D
cho dudng kinh dudng tron mat ddy tru).

Spectfy height of cylinder or [Center of other end]: (Nhap chiéu cao tru
theo truc Z , hodc ddp C dé dinh vi uf dudng tam tru.

Néu ddp C xudt hién dong nhic:

Specify center of other end of cylinder: (Nhép toa d6 tam mat dinh tru).
* Lua chon Elliptical &€ tao mit tru ¢6 ddy hinh Ellipse.

2.5. Tao khoi cau (Lénh Sphere)

Lénh Sphere duing dé tao khéi dic hinh ciu.

» Command: Sphere . B

Specify center of sphere < 0, 0, 0> (Nhap hodc chon tam khéi rin clu).
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Specify radius of sphere or [ Diameter]: (Nhap bén kinh, hoac chon D aé
nhap dudng kinh khai cau).

2.6. Khéi xuyén (Lénh Torus)

Lénh Torus tao kh6i ddc hinh Xuyén.

e Command: Torus .

Specify center of torus < 0,0,0>: (Nhap toa d6 hoac chon tam kh6i xuy€n).

Specify radius of torus or [Diamenter]: (Nhap ban kinh hodc ddp D cho
duding kinh khéi xuyén (tir tim xuyén dén tam vanh xuyén).

Specify radius of tube or [Diameter]: (Nhap bdn kinh hodc dip D cho
dudng kinh vanh xuyén).

3. Kéo cac dai tugng 2D thanh khai dic 3D (Lénh Extrude)

Lénh Extrude diing dé kéo céc hinh 2D theo truc 7 thanh mot khéi rén 3D.

Céc déi tugng 2D c6 thé kéo thanh kh6i rén bao gém: pline kin, polygon,
circles, ellipses, splines kin, donuts, regions. Cic da tuy€n khong dugc cd cac
phan doan giao nhau. 3¢ dinh t6i thidu cia Pline 1a 3 va t6i da la 500. Néu
Pline ¢6 chidu rong (Width) thi khi kéo s& kéo theo dudng giita da tuyén. Néu
d6i tuong c6 THICKNESS thi khi kéo THICKNESS =0

Pull - down Menu Toolbar Type in

Draw\Solid\Extrude Solicdh\Extrude Extrude, Ext

e Command: Extrude J
Select regions, polylines and circles for extrustion...

Select objects: (Chon céc d6i tugng 2D, cdc d6i twong nay nam trong mat
phang XY).

Select objects: (ti€p tuc chon cac dsi tuong, hay Enter dé két thiic vigc
lua chon).

Specify height of extrusion or {Path}: (Chiéu cao theo truc Z).

Specify angle of taper extrusion extrusion <0>: (Nhan Enter, hoac cho gia
tri géc vat, la goc gitta mat kh&i dic s& duge tao véi mat vuong goc vGi mat
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phing XX, gid tri c6 thé am hoac duong).

¢ Lua chon Path: Kéo mot hinh 2D theo mét dudng dan (Path - la d6i
twong 2D) thanh khéi rdn 3D.

e Command: Extrude .|

Select objects: Chon hinh 2D cén kéo.

Select objects: Nhan Enter. .

Specify height of extrusion or {Path].: P J

Select extrusion path or [Taper angle]: (Chon dudng din Path, hoic dap
T dé nhap géc vat). _

Path ¢6 thé 1a: Line, arc, circle, pline 2D, spline. Path khong thé cling nim
trong mot mit phang véi hinh 2D da durge chon.

Hinh dang 2D dugc kéo luén fuén vudng géc véi gdc dudng din "Path”.
Néu mot trong hai dinh ctia dudng din khéng ndm trong mat phing chita hinh
2D thi AutoCAD tam thai doi dudng dan vé tam clia hinh 2D va hinh 2D duoc
kéo vudng géc véi dudng din nay.

Ding lénh Extrude ta c6 thé tao ra cdc kh6i rin co ban nhu: Box, Wedge,
Cylinder bing cach vé 2D céc hinh chit nhat, hinh tam giac, dudng tron va sau
d6 kéo theo phuong truc Z.

4. Tao céc khdi tron xoay (1énh Revolve)

Lénh Revolve diing dé tao khéi dac tron xoay bing cich xoay mot déi
tugng 2D chung quanh dudng tdm xoay.

D6i tugng 2D 1a mét circle, region, ellipse hoic 2D pline c6 s& canh 16n
hon 3 va nhé hon 300.

Pull - down Menu Toolbar Type in

Draw\Solid\Revolve Solid\Revolve Revolve

» Command: Revolve .
Select region, polyline or circle for revolution.

Select objects: (Chon déi tuong cén revolve, chi duge chon méot d6i tuong
1a: pline, polygon, ellipse, circle hoic region).
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Define axis by [Object 1 X (axis)] Y (axis)]: (Chon dubng am xoay).

Céc Ira chon dé chon dudng tam xoay:

Specify start point of axis: Chon diém diu tién clia dudng tAm xoay.
Specify endpoint of axis: Chon diém cuéi clia dudng tam xoay.

Sau khi chon truc xoay s& xudt hién dong nhéc cudi:

Angle of revolution <Full circle>: (Nhap gia tri g6c xoay).

Goe xoay duong 1a géc theo nguge chiéu kim dong hé nhin tir ddu vé
huéng cudi truc xoay.

e Cac lva chon khéc:

+ Object Chon 1 d6i tugng lam dudng tam xoay (thudng la line hoic
phén doan thing cta pline), khi dap E xuét hién dong nhic:

Select an object: (Chon déi nrgng lam dudng tim xoay).

X({axis}), Y{axis) Pudng tam xoay la truc X, Y.

Diing lénh Revolve ta c6 thé tao cdc khéi dic co ban nhu: Sphere (khai
cau), Cone (khéi nén), Torus (khoi xuyén) bang cdch xoay nira dudng tron, 2
canh tam gidc, mot dudng trén chung quanh mot truc. Nhu vay la ta chi cén
hai I¢énh 1a Revolve va extrude 1a c6 thé tao toan b céc khol ran co ban.

3. Cac phép toan dai s6 Bun (Boole) cho tao khéi dic: Cong khoi
déac (Union), trir khdi dic (Subtract), giao khéi dic (Intersection)

Mé hinh khéi dic 3D duge két hop tir nhiéu khai dédc co ban goi la khoi
dic 16 hop (Complex solid).

D¢ két hop cdc khéi dic co ban nay ta dung cic phép todn dai s¢ Bun
(Boole) nhur: cong (hop) khoi dac ( Union), trir khéi dic (Subtract), giao khoi
dac (Intersect). Cdc phép todn dai s6 Bun nay thyc hién duge déi véi céc
Region vi d6 14 cdc khoi dac dac biét.

Pull - down Menu Toolbar Typc in

Draw\Solid FEditing\Union Solid Editing\Union Union, Uni
Modifay\Solid Editing\Subtract | Solid Editing\Subtract | Subtract, Su
Modifay\Solid Editing\Intersect | Solid Editing\Intersect | Intersect, In
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5.1. Cong (hop) cac khéi dic (Iénh Union)

Lénh Union dung dé tao cdc mién Region hoic cdc khdi dac Solid (8 hop
bang phép cong (hop) cic Solid hoac Region thanh phan.

¢ Command: Union ./

Select object: Chon cdc Solid hoac Region cén cong.

Select object.: (Ti€p tuc chon cdc khéi, hoiic Enter dé két thic viéc lua chon).

n Solid (s) selected (S6 luong n céc khéi ran dugc lva chon).

1 Solid (s) unioned.

5.2. Trix cac khéi ddc (Ienh Subtract)

Lénh Subtract tao Solids hoac Regions t6 hop bing phép trir cdc Solids
hodc Region thanh phan.

e Command: Subtract .J

Select objects: (Chon khéi ran bj triy).
Select objects: (Nhan Enter).

Select objects: (Chon kh6i rin triy),

Select objects: (ti€p tuc chon cdc khéi ran trir hoédc Enter d€ két thiic viec
chon).

5.3. Giao cac khoi dac (Iénh Intersect)

Lénh Intersect cho phép tao Solid hoac Region t6 hgp bang phép glao cic
Solid hoac Region thanh phan. Khi tao Solid da hgp chi giit lai phan giao nhau
gifta cac Solids dugc chon.

¢ Command: Intersect ..

Select objects: (Chon céc khéi dac cin giao vSi nhau).

Select objects: (1i€p tuc chon hoac Enter dé thyc hién lénh).

Sit dung Iénh Intersect tao cic mo hinh cdc chi ti€t co khi (banh xich,
banh rang, dai 6c...) rat hiéu qua.

6. Cic bién mat do lusi va khung day cia md hinh Solids

6.1. Bién ISOLINES

S6 cdc dudng bidu dién mat cong clia cdc Solids.
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» Command: ISOLINES .

New value for ISOLINES <8>; Nhap s6 lugng cdc dudng biéu dién mat
cong cua cic Solids.

6.2. Bién DISPLIH
Khi v& ta nén dit bi€n nay la 0 (OFF)

Khi bién nay bang 1 (ON) thi mé hinh dang & dang khung day chi hién
tén cdc dudng vién.

¢ Command: DISPLIH .J

New value for DISPLIH <0>:

6.3. Bién FACETRES

Mat d¢ luéi cac mat cita Solids khi thuc hién cac 1énh Hide, Shade va Render.

¢ Command: FACETRES 4

New value for FACETRES < 0.5000>: Nhép gid tri bién.

VIL SUA POI MO HINH KHOI PAC

1. Vat mép canh khoi dic (Iénh Chamfer)

Lénh Chamfer ciing con duge ding dé vat mép céc canh clia khéi dic.
Lénh nay s€ tu dong tao mét khéi dic phu va sau d6 s&€ cong (Union) hoic trir
(Subtract) vdi khéi dac ma ta chon canh dé tao vdt mép.

Lénh nay trg gitp qua trinh tao mé hinh khéi dac, thay thé cho cdc 1énh
tao khoi ném (Wedge), khéi nén cut...

¢ Command: Chamfer .

Select first line or {Polyline! Distance! Angle | Trim!/ Method/mUltiple]:

(Chon dudng bién bé mait trén Solid cdn vdt mép canh).

Specify base surface chamfer distance: (Nhap khoang cdch can vit mép
vé mot phia).

Specify other surface chamfer distance < >: (Nhép khoang cach can vit
mép vé phia thi hai).

Select an edge or {Loop]: (Chon canh cadn vdt mép trén bé mat chuan).

Select an edge or [Loop]: (Chon ti€p cdc canh bé mit chudn, hodc Enter).
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e Cic lua chon:

+ Next/ <OK>: (vi canh la giao tuy€n cia hai mat, do d6 néu déng ¥ mat
hién 1én dudng khuat thi ta nhan Enter, cdn khong ddp N d€ chon mat con lai).

+ Loop  Cho phép vdt mép toan bd cac canh cia miat chuin duoc chon,
khi ddp L dong nhic:

Select an edge loop or jEdge]: (Chon vao mot canh trén mét chuan dé
chon toan b cic canh, hoac ddp E dé trd lai phuong thitc chon tirng canh).

2. Tao géc lugn tai giao tuyén giilra cac mat cua khéi dic (fenh
Fillet)

Lénh Fillet ciing con ding dé tao canh 18m (cho giao tuyén 16m) hoic tao
canh 16i (cho giao tuyén 16i). Khi thyc hién Fillet, ACAD s& tu dong tao thém
khoi déc co ban phy va s& cong (Unton) hodc trir (Subtract) kh6i dic co ban
nay voi khéi dic ma ta chon canh tao géc lugn.

Néu ta chon déi tugng Solids thi xudt hién dong nhéic:

¢ Command: Fillet

Select first object or [Polyline | Radius | Trim /mUlriple]: (Chon Solid).

Enter fillet radius: (Nhap gia tri bdn kinh Fillet).

Select an edge or {Chain/ Radius]: (Chon giao tuyén dé Fillet).

Select an edge or {Chain/ Radius]: (Tiép tuc Ch(_)n, néu chon xong nhén
Enter).

3. Cit khai dic thanh cac phan (Iénh Slice)

Lénh Slice diing dé cit mot khéi ddc thanh hai khdi dac riéng bigt. Lénh
nay sir dung rat hiéu qua trong viéc tao cdc mo hinh 3D c6 hinh dang phiic tap.

Pull - down Menu Type in

Draw\Solid\Slice Slice, Se

¢ Command: Slice J
Select objects: (Chon déi tuong Solid cin cit).



Select objects: (Chon 1i€p déi fugng cin cat, hodc nhan Enter dé két thiic
viéc chon).

Specify first point on silicing plane by [Object! Zaxis | View! XY/ YZ/
ZX3point)< 3 points>: (Chon mat phing cab).

e Cic phuong 4n chon mat phang cat thudng dung:

+ 3point:  Chon mat phing cit di qua 3 diém P, Py, Ps.

Specify first point on plane: {(Chon diém P,).

Specify second point on plane: (Chon diém P,).

Specify third point on plane: (Chon di€ém P3).

Specify a point on desired side of the plane or [keep Both side]: Chon vao
mot diém cla nira Solid bén nao mudn gi lai, nira con lai bi xod di. Diém
chon khong duoc trung véi mat phang cat.

Né&u chon B (keep Both side) thi gilf lai ca hai nita cha Solid dugc cat.

+ XY/ YZ/ ZX: Chon mit phing cét 1a cdc mat phéng toa d6 XY, hodc YZ,
hoac ZX.

Khi diing phuong dn nay, trudc tién phai doi va xoay UCSicon dén vi tri
thich hop trén mat phéng can cat, sau d6 ding cac mat phang toa do XY, hodc
YZ, hoac ZX dé tién hanh cat khoi dac,

Vi du, ditng mit phing toa 4o YZ dé cat:

Specify a point on the YZ-plane <0,0,0>: (Nhin Enter).

Specify a point on desired side of the plane or [keep Both side]: Chon vao
mot diém cha nita Solid bén n2o mudn gilf lai, nira con lai bi xo4 di. Di€ém
chon khong duge trung véi mat phing cat.

Néu chon B (keep Both side) thi giit lai ca hai nita cha Solid duge cét.

4. V& mat cit khdi dac (1énh Section)

Lénh Section diing dé tao mét mién (Region) Ja giao cla Solid va mat
phing cét. Mt cat nay s& ndm trén 16p hi¢n hanh.

Pull - down Menu Type In

Draw\Solid\Section Section
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» Command: Section .J

Select objects: (Chon khéi dic mudn tao mit cit).

Select objects: (Chon ti€p khéi ddc muén tao mat cét, hodc nhén Enter dé
két thic viéc chon). '

Specify first point on Section plane by [ObjectiZaxis/V 1ew/XY/YZ/ZXI 3point]
< 3points>: (X4c dinh mat phing d€ v& mat cit theo cdc phuong 4n chon, twong
ty nhwr cic mit phing cit cia lenh Slice).

Ta c6 thé ding cac 1énh Copy hoac Move mit cit vira duge tao nén.
VIIL TO BONG MO HINH 3D

1. T6 béng biing 1énh Shade

Dé che cdc nét khudt ta diing lénh View\Hide. _

Hinh anh thé hién khi t6 béng bang lénh Shade phu thudc vao gid tri cdc
bién SHADEDGE va SHADEDIF. Hinh anh nay thé hién trén mot mat phéng.

Tuy vao gia tri clia bign hé théng SHADEDGE ta ¢é kiéu t6 béng khic
nhau (theo Pull down menu thi SHADEDGE ¢6 gid tri 12 0, 1, 2, 3):

+ Bi€n SHADEDGE = 0. T6 bdng cdc mat, khong thé hién cdc canh. Doi
hoéi man hinh ¢6 256 mau.

+ Bién SHADEDGE = 1. T6 bong cdc mit theo mau cla cde d6i tuong,
cdc canh ¢6 mau nén. Doi héi mau hinh 256 miw.

+ Bi¢én SHADEDGE = 2. T6 béng cac mat bing miu nén, canh c¢é mau
cla cdc déi tuong (giong nhu 1énh Hide). Man hinh bat ky.

+ Bi¢n SHADEDGE = 3. Cic mat dugc t6 béng bdi mau cia cdc d6i
tugng, cdc canh ¢6 mau nén. Man hinh bat ky.

Gid tri mac dinh cl@a bién SHADEDGE la 3.

D¢ phan chiéu cla dnh sédng phu thudc va bi€n SHADEDIF (cé gi4 tri tix
0 dén 100) la ty so gilta 4nh sdng moi trudng (Background light) véi dnh séng
tdn xa tir nguodn sdng xa. Gid tri mac dinh ctia bi€n nay 1a 70 tic 12 70% 1a anh
sdng tdn Xa tif ngudn sang xa, 30% la dnh sing moi trudng.

D¢ tdi hién lai hinh anh truée khi t6 béng ta dung 1énh Regen. Diing lénh
Msline c6 thé ghi cic anh v6i phin mé rong. SLD, ¢6 thé sir dung cdc hinh
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anh nay khi thiét lap Script file, hodc diing lénh Saveimg ghi lai anh véi cdc
tap tin cé phdn md rong. TGA, TIF.
2. To béng bing Render

Render 1a 1énh 16 bong cdc miat hodc khéi dac 3D. Trude khi thie hién
lenh Render ta c6 thé tao cic nguén sdng bing lenh Light, tao canh (Ienh
Scene) va gan vat liéu cho déi tugng (1énh Materials). Viéc t6 béng mo hinh
thuc hién theo trinh tr sau:

1. M& tép tin ¢6 mé hinh ma ta muén t6 béng.

Goi tién ich View\Render, khi d6 cho phép ta sit dung cac lenh Render,
Light, Scene, Materials...

3. Tao va hi¢u chinh cdc nguén dnh sang bing 1énh Light.

4. Nhap cdc loai vat liéu t6 béng cho mo hinh bing 1énh Materials,
Material Library.

5. Tao canh bang lénh Scene la sy két hop cdc View véi cdc ngudn sdng.
6. Dinh cdc tham s6 lién quan dén 16 bong trong cita s Render Preferences.
7. Chon canh (Scene) va thuc hién lénh Render @€ 16 béng mé hinh.

8. Mé& cira s6 Render qua danh muc kéo xusdng View\Render\Render.
Theo clta s6 nay d€ gan mau va cic tham s6 khéc, nhim tao cho khéi dac ¢é
hinh anh thic nhat.

9. Dung l¢nh Saveimg ghi lai hinh anh di 16 béng thanh tap tin can thiét.

10. Muén md tap tin ctia céc hinh anh t6 béng d4 ghi, ta ding 1énh Replay.”

IX. IN BAN VE

Sau khi thuc hién ban v, thuong phdi thuc hién mot phdn rat quan trong
12 xu#t ban vé ra gidy.

1. Lénh Plot

Céc ban v& AutoCAD duoc xudt ra gify bang mdy in (Printer) hay may vé
(Plotter). D€ xudt ban v& ra gidy ta dung lénh Plot hoic Print.

Khi thyc hi¢n 1énh, néu bi€n CMDDIA =1 thi xuét hién hop thoai Plot.
Khi bién nay bang 0, chi xuét hién cdc ddong nhic.
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2. In cac ban vé 3 chiéu

Trong khong gian mé hinh ta chi in duge cdc hinh 4anh cta khung nhin
hién hanh. D€ in ¢ic mo hinh 3D trong mot khung nhin chia khong gian mo
hinh ta thuc hién cac budc tuong tr nhu in mé hinh 2D.

Khi in c4c hinh chi€u phéi canh ta chon ty 18 theo Scale to Fit.

Trinh tu thuc hién in ban vé trong khong gian phang:

Trinh tu in bin v& trong Paper Space:

1. Xay dung mo hinh bang cac iénh di hoc.

2. Dat bién TILEMODE = 0 chuyén sang moéi trudng 1am viéc khong gian
phang. Biéu tugng khong gian phang xuat hién. Lic nay ta nén chi ¢ la mo
hinh vin chua xudt hién trén man hinh.

3. Dinh lai gi¢i han ban vé trong khéng gian phing (lénh Limits va
Zoom/ Al

4. Khong gian phing duge xem nhu 13 mot mat phing 2 chiéu, do dé6 ta
¢6 thé chén khung tén va cdc dudng khung vién ciia ban v& miu vio ban vé
hién hanh (s dung lénh Insert). Tuy nhién ta c6 thé tao khung tén va dudng
vién bao quanh ban vé sau khi thuc hién 1énh Mview.

5. Sau khi tao xong khung tén va dudng vién ta st dung lénh Mview dé
tao cdc khung nhin dong. Cic khung nhin dong c6 thé ¢6 kich thudc bat k¥ va
ndm chdng lén nhau. Chu ¥ ring cdc khung nhin duge tao bing lénh Mview
s& nam trén lGp hién hanh va mang céc tinh chét cta 18p hién hanh nhu Color,
Linetype... N&u sau d6 ta tat (OFF) hoac lam d6ng bang 16p nay thi dutng
vién khung nhin s€ tt di vi s& khong duge in ra. Tuy nhién cdc hinh anh bén
trong khung nhin van dugce giif nguyén va ta ¢é thé in chiing.

6. Diing lénh Mspace chuyén sang khéng gian mé hinh va st dung lénh
Vpoint tai mot khung nhin tao cdc diém nhin dé c6 thé quan sat cac hinh chiéu
khdc nhau. D€ chinh kich thudc cdc hinh chi€u trén cdc khung nhin ta diing
lénh Zoom theo ty I& XP (ty 1¢ nay chi c¢ thé sir dung khi bién TILEMODE =
1). Bay la ty 1¢ quan hé gita mo6 hinh va ty 1¢ in trong khong gian phing.

Vi du: Muén cho kich thudc mo hinh gap 5 1an kich thuée khi in ra trong
khong gian phing thi ty I¢ s& ta XP. Tai méi khung nhin, cdn dinh ty 1& nhur sau:
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Command: Zoom ./

AU!Center!Dynamic!ExtentsiPrevious!Scale!Window!<reai time>:
Nhin Enter.

Enter a scale factor (rRX or nXP): 1/5XP.

Lan luot thuc hién lénh Zoom cho cdc khung nhin con lai.

7. Dung 1énh Mvsetup d€ chinh vi tri mo hinh. Khi dang & khong gian mo
hinh, cic 16p ciia mdi khung nhin doc 1ap v6i nhau. Sir dung ienh Vplayer tao
céc layer riéng cho cdc khung nhin dong, khi d6 cdc d6i tugng tao ra trén 16p
nay sé khong xuét hién trén cdc khung nhin khdc. Lénh Vplayer c6 thé dicu
khién trang théi cdc 16p trén cdc khung nhin khac nhau.

8. Chuyén sang khong gian phing, sau d6 ta c6 thé nhap cac dong chi vao
ban v&, ghi kich thude...

9. Diing lénh Mview dé€ che nét khust cho md hinh trong cdc khung nhin
khi in.

Command: Mview

ON/OFFiHidplotiFit/2/314/] Restorel<First Point>:H

Hideplot ONIOFF:ON

Select object: (Chon khung nhin N0 ma ta mudn che nét khudt khi in
bang cich chon vao duong vién ctia khung nhin d6).

Muén céc dudng vién cac khung nhin bign mat thi cin tit 1Gp chifa duong
vién khung nhin (1 16p hién haph khi ta sit dung 1énh Myview), hodc ta tac
mot 16p téen KHUNG va ding iénh Ddchprop chuyén céc khung nhin vé 16p
nay, sau d6 tit 16p nay di.

10. Ghi lai tap tin ban v& (trong khong gian phang).

i1. Dinh cau hinh mdy in r6i thuc hién 1énh Plot hodc Print.

Trinh ti thuc hién in cdc hinh chi€u va che cdc nét khudt thuc hién chung
cho c¢dc mo hinh 3D.

Né&u ta sir dung 1énh Solprof dé tao cac dudng bien va dudng khudt thi khi
in ta tit 16p chita mo hinh va khong cén thuc hién lénh Mview dé che cac nét
khuat, vi khi d6 ta chi c6 cdc d6i tuong trong khong gian phéng.
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BAl TAP CHUONG 3

Trong khong gian 3D hiy v& cédc hinh sau:
1. Diing md hinh khung day dé vé

2. Dung md hinh bé mit dé va:

B
TObjeci to revolve
/ \“ f‘-!_‘?‘_ A
| ’c‘ ..'
ENE
BN
o Axis of PR
2 revolution .==
= | SA A
. | NS W2
N AR
Lf_ Bing (0.-1,0) Trye do (1,-11)
a) b) )

Hinh 3.6
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3. Diing md hinh khéi dic dé vé:

Hinh 3.8

B
souD s0L101 SoLDa seuar
al b} <) )
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Hinh 3.9
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