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XAY DUNG MO HINH VAT leﬁ BA CHIEU, VE HINH
CHIEU THU BA VA HINH CAT TRONG VE KY THUAT
Ngo Bao
Truong Pai hoc Thi Dau Mét

TOM TAT

Phan mém SolidWorks 2009 1& mét #ng dung cong nghé tin hoc trong viéc vé hinh
chiéu truc do, vé hinh chiéu thiz ba va vé moi hinh chiéu, hinh cat theo ¥ mudn, gép phan
gidi quyér khé khan trong day va hoc mon vé ky thugt. Bai bao nay gisi thiéu cach siz dung
phan mém SolidWorks 2009 dé vé hinh chiéu truc do khi biét truéc hai hinh chiéu vudng
goc 95m hai bude: Budc 1, vé hinh chiéu truc do véi 15 thao tdc; Budc 2, dung hinh chiéu
truc do dé vé ba hinh chiéu vudng gdc véi 5 thao tac. Véi viéc sir dung phan mém
SolidWorks 2009, ta sé gidi quyét dicgc khé khdn ciia mon vé Ky thudt trong cdc trieong hop
vé hinh chiéu truc do, vé hinh chiéu thit ba khi cho trwéc hai hinh chiéu vudng gdc va vé ba
hinh chiéu vudng géc khi cho triée hinh chiéu truc do.

Tar khoa: Hinh chiéu truc do, hinh chiéu vudng goc, hinh chiéu ditng, hinh chiéu canh,
hinh chiéu bang, vdt thé ba chiéu.
*

1. Pit van dé va huéng dan cho sinh vién cung lam. Tuy
Khi day va hoc mon Ve ky thugt, ching  nhién, viéc ding méy tinh dé v& chi duoc ap
ta déu gap dang bai tap vé hinh chidu truc  dung khi sinh vién c6 kicn thie co so ve vé
do, vé ba hinh chiéu vudng goc, vé hinh cgt, bang tay.
vé hinh chiéu thiz ba khi biét truéc hai hinh Sinh vién cac nganh ky thuat quen
chiéu... thuoc voi phan mém Autocad. Pay 1a phan
Hién tai, cac gido trinh v& ky thuat chi Meém do hoa ding cho v& 2D va 3D. Tuy
huéng dan cho sinh vién cach vé céc bai tap  Nhién, cach ve cac hinh chieu (bang, ding,
nGi trén bang tay, khong day vé bang phan ~ canh) va hinh cat cia Autocad khéng duoc
mém may tinh. Vi thé, rat it sinh vién vé ding ~ tién loi nhu phan meém Solidworks.
hinh chiéu thr ba. Hau hét céc gido vién va Solidworks 1a mét trong nhiing phan
sinh vién déu thira nhan rang vé hinh chiéfu mém d6 hoa manh mé& nhat hién nay,
thir ba 1a rat kho, khi vé xong roi ciing khong  chuyén ding dé vé vat thé ba chiéu, mo

biét chic két qua co dung hay khong. phong lap rép cac chi tiét méy, tao ban v&
~ R6 rang, v& hinh chiéu thir ba la kho vei  hai chicu tir mo hinh ba chiéu...

tat ca moi nguoi, vi phai tudng tuong tur Solidworks rat hiru ich cho ta khi v& cac
hinh hai chiéu sang hinh ba chiéu. hinh chiéu, hinh cat. Solidworks da cho ta

Ngay nay’ VIGC Sk dung may tinh va cai loi glé.l dl:ll’lg Vé hinh Chiéu thir ba, tao cho
dat c4c phan mém ang dung khong con xa  nguol day va hoc mon Ve ki thugt tam 1y
la v6i sinh vién. Dung mdy tinh dé hd tro vé  thoai mai, hiéu qua hoc tap cao.
va kiém tra xem hinh chiéu thi ba c6 dung Sau day, ching toi trinh bay cach st
hay khong la viéc giang vién can phai 1am  dung phan mém SolidWorks 2009 dé vé
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hinh chiéu truc do, vé hinh chiéu thiz ba va
vé moi hinh chieu, hinh cat theo y muon.
2. V& hinh chiéu truc do khi biét truéc
hai hinh chiéu vudng goc

Dé sat véi mdn hoc Vé ki thudt, ching
toi st dung hinh & trong sach Bai tdp ve ky
thugt xay dung, Pang Van C (chu bién),
NXB Giao duc. Hinh nhu sau:
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Hinh 1

Cho hai hinh chiéu vuéng géc nhu &
hinh 1, gido vién yéu cau sinh vién vé nha
vé hinh chiéu vudng goc thi ba. Vi bai tap
nay, rat nhiéu sinh vién vé sai cac duong
khuat, duong thay. Sinh vién ciing khong c6
cach nao dé kiém tra xem minh vé dung hay
sai. Sau day 1a ting budc dung phan mém
SolidWorks 2009 dé thuc hién cach vé céc
hinh chiéu.

Buwéc 1: Vé hinh chiéu truc do

1.1. Khai dong phan mém SolidWorks
2009. Theo trinh tu, ta thuc hién: Vao menu
File — New — Part —» OK — xuét hién
man hinh tring chuin bi v&. Hau hét cac
lénh v& déu nam trong thanh céng cu
Command Manager nhu hinh 2.
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Trén thanh cong cu Command Manager
cd thu muc chu va thu muc con. Ta dung
chu yéu hai phan cta thu muc cha sau:

CommandManager =¢:'
>
B Exit sketch ME
©
O Smart Dimension .
\N-O0-0-@-2-06 5
e—
B R, o & 2
N3 A :
gﬁ Trim Entities 1o
™
@ Convert Entities ' =
=
=) Offset Entities @
L\ Mirror Entities =
goa i
@as |inear Sketch Pattern &
Move Entities B
~ - Il
~" :
A
| ,
Thur muc con Thuw muc chu
Hinh 2

— Sketch: Vé phac thao. Trong thu muc
nay c6 rat nhiéu thu muc con véi céc biéu
tugng cdng cu v& nhu hinh 2. Ta mudn vé
hinh nao thi nhap chudt trai vao biéu tuong
hinh do.

— Features: V& khdi vat thé. Khi nhap
chudt vao thu muc nay thi c6 rat nhiéu cong
cu v& khdi nhu 1a: Extrude Boss/Base (tao
khdi), Extrude Cut (cat khéi), Revolve
Boss/Base (tao khdi tron xoay)...

1.2. Nhip chuot vao Sketch trén thu
muc chu cuaa thanh céng cu Command
Manager — nhép tiép chuot vao Sketch trén
thu muc con — xudt hién trén man hinh ba
mit phiang vuéng goc nhau nhu hinh 3
(Front Plane, Top Plane, Right Plane) —
Nhap chon Front Plane — ta dwgc man hinh
san sang dé vé.

1.3. Ta bat dau vé hinh chiéu truc do tir
hai hinh chiéu vudng goc ¢ hinh 1. C6 nhiéu
céch yéu cau Solidworks 2009 v& hinh nay.
Theo tac gia, thuc hién ting budc sau day la
ngan gon va d& hiéu nhat:
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Hinh 3

Dung biéu twong dwong thang N dé V&
phac mat bén nhu hinh 4, chi can vé& gan
giong, khong quan tam tai kich thudc:

7

Hinh 4

1.4. Van ¢ ché do vé phéc (tic ca hai
chir Sketch ¢ thu muc cha va thu muc con
déu hién hanh), ta tién hanh chinh kich
thudc cho mat bén bang cach nhip chudt
chon Smart Dimension trén thanh cdng cu
Command Manager — chu6t bién thanh con
tro ¢c6 mang theo biéu tuong kich thudc —
ta lan luot nhip vao cac canh cua mit bén,
khi nhap canh nao thi canh d6 d6i mau, kéo
chuot ra ngoai mat it va gd cac kich thudc
nhu hinh 5.
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Hinh 5

Xong, nhap chon Exit Sketch trén thanh
céng cu Command Manager dé thoat khoi
ché do vé& phac mat bén.

1.5. Chon Features trén thu muc chu
cua thanh céng cy Command Manager —
chon tiép Extrude Boss/Base (tao khdi) dé
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chuyén sang ché do tao khéi — nhap chon
mot canh mat béq, mat nay sé bicf:n thanh
khoi — ta nhap s6 9 vao 6 cO biéu tugng

kich thuéc i cua hop thoai Extrude phia
bén trai man hanh nhu hinh 6 dé chi khoi c6
do day 9mm.

W K G
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b

| sketch Plane

Direction 1

EN | Blind

Ve

s

ﬁ 9,00mm

-

Hinh 6
Tiép theo, ta nhan nat ¥ trén hop thoai
Extrude phia trai man hinh dé két thac lénh,
ta duoc khdi nhu hinh 7.

Hinh 7
O hinh 7, ta ¢6 thé lian chudt giira dé
phong to, thu nho ddi twong; giir chudt gitra
va kéo dé di chuyén hay quay ddi tugng.
1.6. Tiép theo, ta v& phan giira cua chi
tiét & hinh 1. Ta nhap chon mit (1) & hinh 7,
mat nay s& bién thanh mau xanh, ta chon

tiép vao nat + (Normal To) trén thanh
Standard Views (hinh 8) d€ quay mat (1) vé
ché d6 nhin truc dién.

Standard Views ]E]

1@BBADE Q@D >

Hinh 8
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1.7. Nhap chuot vao Sketch trén thu
muc chu cuaa thanh céng cu Command
Manager — nhép tiép chuot vao Sketch trén
thu myc con — man hinh chuyén sang ché
d6 vé& phac. Tuong tu nhu phan trudc, ta

ding biéu tuong duong thang N {8 Ve so
b6 vung (2) nhu hinh 9.

I_/( 2)

[_
Hinh 9

1.8. Van ¢ ché do vé phac, ta tién hanh
chinh kich thudc cho vung (2) méi vira vé ¢
hinh 9 bang cach nhap chudt chon ndt Smart
Dimension cua thanh céng cu Command
Manager — chudt bién thanh con tré c6
mang theo biéu twong kich thuéc — ta 1an
luot nhap vao cac canh caa ving (2), khi
nhap vao canh nao thi canh d6 d6i mau, ta
kéo chudt ra ngoai mot it va chinh céc kich
thudc nhu hinh 10.

Nhap chudt vao nit Exit Sketch trén
thanh cong cu Command Manager dé thoat
khoi ché d6 vé phac.
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Hinh 10

1.9. Tiép theo, ta chon nit Features trén
thu muc chu cua thanh cong cu Command
Manager — chon tiép nat  Extrude
Boss/Base dé chuyén sang ché do tao khéi
— nhap chon mét canh caa ving (2) & hinh
9, viing nay s& bién thanh khéi, ta nhap sé
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40 vao 6 c6 biéu tuong kich thudc B cia
hop thoai Extrude phia bén trai man hinh dé
chi d6 day khdi can tao 13 40 mm. Sau do6
nhan nat ¢ trén hop thoai nay dé két thic
Iénh, ta duoc khdi nhu hinh 11.

.-""-.H-H"‘*HH

-~

Hinh 11

1.10. Ta tao khéi bén con lai bang cach
lay @i lay d6i xang khdi (1) qua mat trung
truc cua khdi (2) ¢ hinh 11. Ta tao mat
trung truc cho khéi (2) nhu sau:

Chon menu Insert — Reference
Geometry — Plane — nhap chudt vao 3
diém A, B, C 14 trung diém 3 canh cua khi
(2) dé tao thanh miat phang nhu hinh 12.
Xong, chon nat ¥ cua hop thoai Plane phia
bén trai man hinh dé két thic viéc tao mat
trung truc.

(2
/’2 \( Mgt
\ >\ trung
v
B tryc

Hinh 12

Tiép theo, & mat trung truc méi vira tao
(SolidWorks tur dong dat tén mat trung truc la
Plane 1) — chon nat Linear Pattern trén
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thanh cdng cu Command Manager — chon
tiép Mirror — chon vao khéi (1) ¢ hinh 12,
lap tac SolidWorks tao bong cua khdi ddi
xng ¢6 mau vang. Chon nit ¥ cua hop
thoai Mirror phia bén trai man hinh dé két
thdc Iénh. Két qua ta dwoc nhu hinh 13.

Hinh 13

Nhung sau khi tao th& doi xing xong,
thi mat phang Plane 1 van con, ta giau mat
nay di bang cach vao nhap chudt phai vao
Plane 1 — xuat hién hop thoai — nhap chuot
trai chon bicu twgng chiéc mat kinh tfd'r”trong
hop thoai nay, 1ap tirc Plane 1 s€ bien mat.

1.11. Ta nhap chon mat (2) cua hinh 13,
mat nay s€ bién thanh mau xanh, ta chon
tiép vao nut $ (Normal To) trén thanh
Standard Views (hinh 8) d€ quay mat (2)
sang ché do nhin truc dién.
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Hinh 14

Bay gio, ta vé ranh rong 40 mm, & gitra
phia trén vat thé. Nhip chudt vao Sketch trén
thu muc chu cuaa thanh céng cu Command
Manager — nhép tiép chudt vao Sketch trén
thu muc con — man hinh chuyén sang ché do
vé& phac. Tuong ty nhu phan truéc, ta ding
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biéu tugng B3 dé v& so bd mot mét hinh chit
nhat. Xong, nhap chon Smart Dimension dé
chinh kich thuéce nhu hinh 14.

Nhip chudt vao Exit Sketch dé thoat
khoi ché d6 v& phac.

1.12. Tiép theo, ta chon Features trén
thu muc chu cua thanh cong cu Command
Manager — chon tiép Extrude Cut (cit
khéi) trén thu muc con — Nhap chon maot
canh hinh chir nhat vira v&, lap ttc hinh bién
thanh khéi, ta nhap sé 14 vao 6 co biéu
tuong kich thuéc # cua hop thoai Extrude
phia bén trai man hinh dé chi rAinh muén cat
sdu 14 mm. Sau d6 nhin nat ¢ trén hop
thoai nay dé két thuc Iénh, ta duoc khbi da
duoc cat ranh nhu hinh 15.

Hinh 15

1.13. Ta nhap chon mit (1) cua hinh 15,
mat nay s& bién thanh mau xanh, ta chon
tiép vao nat + (Normal To) trén thanh
Standard Views (hinh 8) dé quay mat (1)
sang ché do nhin truc dién.

Bay gio, ta v& 15 36 xuyén sudt vat thé.
Nhap chudt vao Sketch trén thu muc cha
cua thanh céng cu Command Manager —
nhap tiép chudt vao Sketch trén thu muc
con — man hinh chuyén sang ché do vé
phac. Ta dung biéu tuong @ dé vé so bod
mot mot dudng tron cd tdm la trung diém
doan AB nhu hinh 16 (SolidWorks tuy dong
truy bit trung diém). Tiép theo, nhip vao
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ndt Smart Dimension trén thanh cdng cu  man hinh hop thoai Dimension (hinh 19)
Command Manager dé chinh duong kinh  — nhap chon tiép nat Reference dimension.
cua duong tron vira vé la 36.

Hinh 16
Nhap chuot vao nat Exit Sketch dé
thoat khoi ché do vé phéc.
1.14. Tiép theo, nhap chon Features trén
thu myc chu cua thanh cong cu Command
Manager — nhap chon tiép Extrude Cut dé

cit khdi — nhap chon duong tron tron vira

- AR S Featu Sketch [ Evaluat
V&, 18p tirc duong tron nay bien thanh khoi — |
tru. Ta chon vao thé Through All (cat hét) @ e [ ]|

trong thanh cuén ¢ hop thoai Extrude phia
trai man hinh nhu hinh 17.

® & =4, | DimXpert location
dimension

Erom A Is’é;lﬂc Dim¥pert size dimension

| sketch Plane -|

@ Reference dimension

Direction 1 b
— Hinh 19
L ‘Thmuah All v] \ B o L

Elind Lan lwot nhap chon cac diém dau va
Pl Through All diém cuoi dé ghi toan bo kich thudc cho vat

Up To Mext 2 \

Up To Vertex thé nhu hinh 20.

Up To Surface
| Offset From Surface

Up To Body

kid Plane

Hinh 17

Sau d6, nhan nGt ¥ trén hop thoai nay
dé két thic lénh, ta duoc khéi vat thé da vé
xong nhu hinh 18.

1.15. Ta ghi kich thuéc cho vat thé mai vira
vé nhu sau:

Nhap chon Sketch trén thu muc chu cua
thanh cong cu Command Manager — chon
tiép Smart Dimension — xuét hién bén trai

Hinh 20
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Dén day, ta da v& xong hinh chiéu truc
do. Ta dat tén file vira vé 1a vatthe va luu
vao thu myc nao d6 trong may tinh. Quy
trinh v& cua phan mém SolidWorks don
gian hon rat nhiéu so véi v& bang phan mém
AutoCad.

Buwéc 2: Dung hinh chiéu truc do dé vé
ba hinh chiéu vuéng goc

2.1. Tr man hinh SolidWorks & ché do
hinh 20 — chon menu File — New — xuét
hién bang New SolidWorks Document —
chon Drawing — OK— xuat hién bang
Sheet Format/Size — kéo thanh cudon & muc
Standard sheet size, chon thé A4-Landscape
nhu hinh 21. Xong, nhan OK.

Ldc nay, ta c6 trang gidy A4 nim ngang
véi day du khung tén, sin sang cho ta vé.

-
Sheet Formaty/Size

@ Standard sheet size

Preview:

E - landscape -
AD - landscape
Al - landscape
A2 - landscape
A3 - landscape

A4 _ Partrait

- Q
2| (2
N 3

a4 - landscape.slddrt

Browse...

Display sheet format Width: 297.00mm

*) Custom sheet size Height: 210.00mm

Hinh 21

2.2. Nhap chon View Layout trén thu
muc chu cuaa thanh cébng cu Command
Manager — nhap chon tiép Model View —
xuat hién bén trdi man hinh hop thoai
Model View nhu hinh 22.

5 2
® &
Message =

Select a part or assembly fraom
which to create the view, then
click Mext.

Part/Assembly to Insert -

Open documents

i
Hinh 22
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Nhap dap chuét trai vao chir vatthe &
hop thoai Model View (hinh 22), kéo chuot
sang khung ban v& bén phai va nhap tha vao
3 vj tri cua hinh chiéu déng, chiéu bang,
chiéu canh, cudi cung Ia nhip tha chuot & vi
tri thtt 4 dé duoc hinh chiéu truc do.

2.3. Tiép theo, ta nhap chudt trai chon
vao mot hinh chiéu nao d6 — bén trai man
hinh xuat hién hop thoai Drawing View nhu
hinh 23, ta chon vao nut Hidden Lines
Visible dé thé hién nét khuat. Lam tuong tu
véi céc hinh chiéu con lai.

Nhin nat ¥ & hop thoai phia bén trai
man hinh dé két thac Iénh.

. | gl | [ 1L -
o
Orientation w
Import options w
Display Style A
(= EEEE]
Scale | Hidden Lines Visible
@ Use sheet scale
! Use custom scale

Hinh 23

Két qua ta duoc ban v& gém cac hinh
chiéu nhu hinh 24. Hinh nay chua c6 duong
tam va duong kich thudc.

2.4. Ta vé cac duong tdm va ghi kich
thudc cho ban vé hinh 24 nhu sau:

- Vé dwong tam: Nhap chudt vao Sketch
trén thu muc chu cua thanh céng cu
Command Manager — nhép tiép chudt vao
biéu twong Centerline | trén thu muc con
— con tro s& bién thanh cay viét, ta kéo
chuét vé cac duong tam nhu hinh 26.

—  Ghi kich thwéc: Nhap chon
Annotation trén thu muc cha cua thanh
cong cu Command Manager — chon tiép
Smart Dimension — xuat hién bén trai
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Hinh 24

man hinh hop thoai Dimension nhu hinh
25 — nhap chudt tréi chon diém dau va
diém cudi cac canh dé ghi kich thudc tat ca
c4c hinh chiéu nhu hinh 26. Xong, nhan nit
¥ trén hop thoai Dimension phia bén trai
man hinh dé két thic lénh.

Pén day, ta dd hoan thanh viéc vé& hinh
chiéu truc do va cac hinh chiéu vudng goc.
Dic biét 1a ta da dung hinh chiéu truc do dé
vé hinh chiéu vudng goc tha ba bao dam
chinh xac hoan toan.

2.5. Trong trudng hop Yéu cau ding
hinh cat dé biéu dién hinh chiéu thi ba thi
ta lam nhu sau:

Trén man hinh ¢ hinh 26, ta nhap chon
hinh chiéu tht ba, nhan phim Delete dé x6a
n6 di. Xong, chon View Layout trén thu
muc cha cuaa thanh céng cu Command
Manager — chon tiép Section View trén
thu muc con — con tré s& bién thanh cay
viét, ta ké mot duong theo mat cit A — A,
ré chuot sang phai, nhan chudt trai va tha,
ta s& duoc hinh chiéu tha 3 c6 dang 1 hinh
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cit. Nhan nat ¥ trén hop thoai  Section
View phia bén trai man hinh dé két thlc
lénh. Tién hanh v& thém duong tam va
chinh kich thudc, ta duoc ban vé day du
nhu hinh 27.

17

Smart

ﬁ\ AB

Model
Items

A

Spell  Form
Checker Paint

Dimension

-

View Layout | Annotation E

Dimension 2

¥ XK

Dim¥pert || Autodimension |

Dimension Assist Tools ﬂ
@ Smart dimensioning
Hinh 25
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SECTION A-A

58
40

Hinh 27
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3. Két luan — Ldp ban vé day di gom ba hinh
Bai bao nay giai quyét duge kho khin chiéu vubng goc cd kém theo hinh vat thé
cho viéc day va hoc mon V& k§ thuat vé 3D o vi tri the tur.
C4C van dé: —Vé diing hinh cat.
— Vé hinh chiéu truc do khi cho truéc bdng thoi, bai bao nay ciing chia s&
hai hinh chiéu vudng gac. véi doc gia vé kinh nghiém khai thac phan
— V& hinh chiéu thi ba khi cho truéc mém SolidWorks 2009 dé vé& hinh 3D, tao
hai hinh Ch|éu Vu(’jng géc dléu klén cho d@C gl?l c6 thém tll’ lléu thlét
— Vé ba hinh chiéu vudng géc khi cho thye, dép ang yéu cau trong giing day va
trueéc hinh chiéu truc do. hoc tap.

*

DEVELOPING THREE-DIMENSIONAL OBJECT MODELS, THE THIRD
DIMENSION AND SECTIONAL DRAWING IN TECHNICAL DRAWING

Ngo Bao
Thu Dau Mot University
ABSTRACT

SolidWorks 2009 software is an application of information technology to measurement
axis projection drawing, third dimension projection drawing, drawing of all protections
and sectional drawing as desired, contributing to resolve problems in the teaching and
learning of technical drawing. This article introduces how to use the SolidWorks 2009
software to draw a measurement axis projection when knowing two perpendicular
projections in 2 steps: Step 1, draw a measurement axis projection in 15 actions; Step 2,
use the measurement axis projection to draw three perpendicular projections in 5 actions.
With the use of the SolidWorks 2009 software, we will solve difficulties of technical
drawing in the case of the measurement axis projection drawing, third dimension drawing
upon given two perpendicular projections and drawing three perpendicular projections
upon given the measurement axis projection.
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