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DUNG PHIM MO PHONG CHUYEN PONG CUA VAT THE

BANG PHAN MEM PO HOA SOLIDWORKS
Ngoé Bao
Truong Pai hoc Thi Dau Mot

TOM TAT
Bai bao nay trinh bay mot phuong phdp vé lam phim mé phéng chuyén déng clia vat
thé. D6 la st dung phdn mém do hoa SolidWorks 2009 dé vé vat thé 3 chiéu (3D), ldp ghép

cdc vat thé véi nhau thanh moét hé thong nhiéu vat va tao dung thanh phim dong phuc vu

gidng day vat li, héa hoc va cac mén hoc thudc khoi nganh ki thudt. D minh hoa, tac gid

trinh bay cdch dung mét doan phim mo phéng dao déng ciia con ldc don.
Tie khéa: mo phdéng, vat thé 3 chiéu (3D)

1. Dat van dé

Trong giang day véat li, héa hoc va céc
modn hoc thupc khoi nganh Ki thuat, gigo
vién thudng xuyén phai mo ta cho hoc vién
nghe vé cac dang chuyén dong nhu: chuyén
dong cha cac hat electron xung quanh hat
nhan, dao dong clia con lic don, chuyén
dong cta cac phan tit hoa chat tac dung véi
nhau khi phan ting héa hoc dang xay ra, dao
dong caa toa nha khi chiu tac dung cta gio,
chuyén dong ctia dudng sic tir gy ra momen
lam quay truc dong co dién.. Tat ca cac loai
chuyén dong nay déu c6 thé dugc md phong
bang phan mém do hoa SolidWorks 2009.

Khi trinh bai
Powerpoint, ta chén vao cac doan phim mo

chiéu gidang bang
phoéng chuyén dong clia ciu trac khong gian
3 chiéu d€ minh hoa thi hiéu qua day va hoc
tap sé cao, nguovi hoc s& thay tha vi hon, bai
giang cha gido vién cing sinh dong hon.

Trong bai bao nay, ching toi trinh bay
cach dung SolidWorks 2009 dé vé& va dung
phim md phéng chuyén dong cha hé vat
don gidn nhat, dé 1a con lac don.

&
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2. Vé cac bd phan cta con lic don
Con l4c don gdbm qua ciu gan vao day

treo va chot treo ¢ dinh.

C{?(ﬁ’f freo
co dinh

Qua cdu

Hinh 1: Con ldc don

2.1. Khéi dong Solidworks va tao
man hinh tréng, sin sang dé vée

i/ File > New > Xuit hién hop thoai
New SolidWorks Document nhu hinh 2.

ii/ Chon Part (& hinh 2) > OK > Xuit
hiéen man hinh lam viéc
SolidWorks nhu hinh 3.

iii/ Nhap chudt trai chon Sketch & phia
du6i cia thanh Command Manager > Tiép

méi cua
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theo chon Sketch & phan dau bén trii cta
thanh Command Manager > Xu4t hién trén
man hinh gdm 3 mat phéng vudng goc
nhau la Top Plane, Front Plane va Right
Nhap

SolidWorks mé man hinh sin sang dé va.

Plane > chon Front Plane,

% 3D representation of a single design component
Part
@ a3D arrangement of parts and/or other assemblies
Assembly
E a 2D engineering drawing, typically of 3 part or assembly
Drawing
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&> Front Plane c. Standard Views
& Top Plane
& Right Plane
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Hinh 3

2.2. Vé qua cau va day treo con ldc
don

Buéc 1: V& qua cau

i/ Tt man hinh sdn sang vé nhu trinh
bay & phan trén, chon biéu tugng hinh tron
(@)trén thanh Command Manager > Con
tré chudt sé tré thanh cay viét > D& mii
viét vao goc biéu tugng gdc toa do gilia man
hinh, gitt chudt trai va vé thanh mot duong
tron nhu hinh 4a > Nhip ban kinh duong
tron via vé 1a 10 vao 0 phia trai man hinh
nhu hinh 4b > xong, nhin dau tick (M) trén
hop thoai Circle bén trai man hinh > chon
Sketch & phan dau bén trai cta thanh
Command Manager dé thoat 1énh vé.

66

Parameters
@‘ 0.00
@ 0.00

b)?\mnﬁ

Hinh 4
ii/ Nhap chudt trai chon Top Plane trén

il il

1>

thanh Feature Manager Design tree phia
trai man hinh nhu hinh 5a > Nhap chon
d4u mii tén (Normal To) trén thanh cong
cu Standard View > Man hinh lam viéc lap
tic xoay modt goc 900 (lic nay, néu c6 vé thi
cac nét vé s& vudng goéc v6i mat phéng da
vé ¢ phan tru6c > Chon Sketch & phan dau
bén trai caa thanh Command Manager >
Chon biéu tugng hinh tron (@) trén thanh
Command Manager > Con tré chudt sé tré
thanh cay viét > Ta dé mii viét vao goc toa
do gitta man hinh, git chudt trai va vé
thanh mot duong tron > Nhap ban kinh
duong tron vua vé la 10 vao 0 phia trai
man hinh nhu trinh bay & phan truéc >
xong, nhan diu tick (M) trén hop thoai
Circle bén trai man hinh > Nhap chon
Sketch ¢ phan dau trai cha thanh Com-
mand Manager dé thoat 1énh vé.

Két qua cudi cing cha budc vé nay la
dudng tron ciing giong nhu hinh 4a, nhung
néu ta giit chudt gitta va kéo dé xoay man
hinh lam viéc thi ta dugc hinh tron (1) va
(2) nam trong hai miat phang vudéng goc
nhau nhu hinh 5b.

Theo toan hoc, néu ta cho hinh tron (1)
quét xung quanh hinh tron (2) thi ta sé
dugc hinh cau.

iii/ Nhap chuot trai chon Features & phia
du6i cha thanh Command Manager > Chon
Swept Boss/Base clha thanh Command
Manage > Chon ria vong tron (1) & hinh 5b >
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Chon ti€p vao 0 2 clia hop thoai Sweep nhu
hinh 6a > Tiép theo nhap chon vong tron thi
(2) ctia hinh 5b > SolidWokrs s& vé& hinh ciu
nhu hinh 6b > Nhép chon d4u tick (V) trén
hop thoai Sweep két thic 1énh vé hinh cau.

] 0
i.-{ %] Sensors

+-{A] Annotations |
3= Material <not specified>
&> Front Plane

Y Top Plane

&> Right Plane

>/--\
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nep I
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Profile and Path Al 1)
S Wsen2 O |
< »
Options v |

Buéc 2: Vé day treo cho con lac

i/ Nhap chudt trai chon Top Plane trén
thanh Feature Manager Design tree phia
trai man hinh > Chon dau mii tén (Normal
To) trén thanh cong cu Standard View,
man hinh lam viéc 14p tic xoay mot goc
900 > Chon Sketch ¢ phan dau trai cta
thanh Command Manager > Chon biéu
tuong hinh tron (@) trén thanh Command
Manager > Con tré chudt sé tré thanh cay
viét > Ta dé miii viét vao tam hinh cau, giit
chudt trai va vé thanh mot duong tron nho
phia trong hinh cau nhu hinh 7a > Nhap
ban kinh duong tron vira vé 1a 1 vao 6 phia
trai man hinh nhu hinh 7b > xong, nhin
d4u tick (M) trén hop thoai Circle bén trai
man hinh > Chon Sketch ¢ phia dau trai
cia thanh Command Manager dé thoat
1énh vé.
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ii/ Nhan chudt trai chon Sketch 3 trén
thanh Feature Manager Design tree phia
trai man hinh nhu hinh 8a > Chon
Features & phia du6i cia thanh Command
Manager > Chon thé Extruded Boss/Base
cia thanh Command Manage > Nhap s6
200 vao o trong nhu hinh 8b > Chon d4u
tick (M) trén hop thoai Extrude ¢ hinh 8b

dé két thiac 1énh vé day treo con lac.

Néu ta giir chudt gitta va kéo dé xoay
man hinh lam viéc thi ta dugc con lic nhu
hinh 8c.

% Part4
[Z) Sensors
+-{A] Annotations
$= Material <not specified>
&> Front Plane
&> Top Plane
&> Right Plane
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Buiéc 3: Vé vong treo ciia con lac

Vong treo 1a modt tdm hinh tron ban
kinh trong 3mm, ban kinh ngoai 6 mm,

chiéu day 4mm.

i/ Nhap chudt trai chon Top Plane trén
thanh Feature Manager Design tree phia
trai man hinh > Chon d4u miii tén (Normal
To) trén thanh cong cu Standard Views,
man hinh lam viéc lap tic xoay dé con lic
nam thing ding (c6 thé chon Normal To
nhiéu 1an dén khi con lic nim théng ding
thi thoi) > Chon Sketch & phan dau bén
trai caa thanh Command Manager > Chon
biéu tuong hinh tron trén thanh Command
Manager > Con trd chudt sé trg thanh cay
viét > Ta dé miii viét vao tam cha dau day
treo, vé cac hinh tron ban kinh 3 va 6 nhu
hinh 9a (c6 thé lan chudt gitta dé phéng to/
thu nhé hinh cho dé vé). Xong, nhan dau
tick (M) trén hop thoai Circle bén trai man
hinh dé két thac 1énh vé hinh tron > Chon
Sketch & phan dau bén trai cta thanh
Command Manager dé thoat 1énh vé.

Direction 1

| % |Blind
“ 1

@6‘}1 2.00mm _

7| Merge result
=) Doan dur
=™ :
Draft outward
Direction 2
[Blmd
\.fé; 2.00mm -
a) b) ¢
Hinh 9

ii/ Chon Sketch 4 trén thanh Feature
Manager Design tree phia trai man hinh >

Chon Features & phia du6i cta thanh
Command Manager > Chon Extruded
Boss/Base trén thanh Command Manager >
0 hop thoai Extruded phia trai man hinh,
nhap s6 2 vao 6 trong cia phan Direction 1,
nhap ti€p s§ 2 vao 6 trong cha phan
Direction 2 nhu hinh 9b > Chon dau tick
(M) trén hop thoai Extruded dé két thac
Iénh vé.

iii/ Theo cach vé trén thi 16 vong treo
con mdt doan day treo du nhu hinh 9c. Ta
cit bé doan du nay nhu sau:

Chon mit phing 1 nhu hinh 10a <
Chon dau miii tén (Normal To) trén thanh
cong cu Standard Views > Man hinh lam
viéc lap tic xoay dé con lic nam trong mit
phang 1 (c6 thé lan chudt gitta d€ phong to/
thu nhé hinh v&) > Chon Sketch & dau bén
trai cia thanh Command Manager > Chon
bidu tuong hinh tron trén thanh Command
Manager > Con tré chudt sé tré thanh cay
viét > Ta d€ miii viét vao tam cha dau day
treo, vé hinh tron ban kinh 3 nhu hinh
10b, xong nhan dau tick (M) trén hop thoai
Circle bén trai man hinh > Chon Sketch &
phan giffa cia thanh Command Manager dé
thoat 1énh vé.

(1)

a) b)

Hinh 10
iiii/ Chon Sketch 5 trén thanh Feature
Manager Design tree phia trai man hinh >
Chon Features & phia du6i cta thanh
Command Manager > Chon Extruded Cut
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cta thanh Command Manage > 0] hop thoai
Extrude phia trai man hinh, chon Through
All trong thanh cuon Blind nhu hinh 11a >
Chon d4u tick () trén hop thoai Extrude
dé thuc hién lénh cit bd phan day du cla
vong treo. Két qua duge nhu hinh 11b.

Direction 1 Al

=]

| | {Biing

Blind
7 :

Up To Next
Up To Vertex
Up To Surface
1 Offset From Surface
Up To Body
Mid Plane

™ :

Hinh 11

dong hon. Muon t6 mau bd phan nao thi ta
nhap chudt trai vao bd phan d6. Nhap
chudt trai vao day treo cta con lic >
SolidWorks mé ra hop thoai nhé > Chon
Appearance (nat hinh cau) trén hop thoai
nay > Chon tiép Extrude 2 nhu hinh 12a >
Bén trai man hinh xudt hién béng
Appearace > Kéo thanh cudn xudng du6i, ta
chon mau t6 pht hgp nhu hinh 12b > Chon
dau tick (M) trén bang Appearace dé thuc
hién Iénh t0 mau cho day treo. Tuong tu
nhu vay, ta c6 thé t6 mau hét cho toan bo
céc chi tiét ctia ban vé.

Té6i day ta da vé xong con lAc, day treo va
vong treo. Ta luu ban vé nay vao may tinh. Vi
dy, ta luu vao thu muc D/con lac don.

2.3. Vé chét treo cé dinh cua con
lac don

Lap lai cach chudn bi ban v& méi nhu
trinh bay ¢ muc 2.1.

i/ Tt man hinh sdn sang vé nhu trinh
bay & muc a, ta chon biéu tugng hinh tron
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trén thanh Command Manager > Con trd
chuot s& tré thanh cay viét > Ta dé mii
viet vao goc toa do gitta man hinh, giit
chudt trai va kéo thanh mgt duong tron >
Nhap ban kinh duong tron via vé la 3 vao
0 phia trai man hinh nhu trinh bay & cac
phan truéc, xong nhan diu tick (M) trén
hop thoai Circle bén trai man hinh > Chon
Sketch phia bén trai thanh Command
Manager dé thoat lénh vé.

)

Color ]
T —
-aw L 1@ & [stondors ]

[Face<i>@extr.. |§]>

| R
a) b)
Hinh 12

ii/ Chon Sketch 1 trén thanh Feature
Manager Design tree phia trai man hinh >
Chon Features ¢ phia du6i cia thanh
> Chon Extruded
Boss/Base cia thanh Command Manager >

Command Manager

0 thoai Extrude phia trai man hinh, nhap
s0 6 vao 0 trong nhu hinh 13a > Chon d4u
tick () trén hop thoai Extrude dé két thic
lénh. Két qud, ta dugc khoi tru ban kinh 3
mm, dai 6 mm nhu hinh 13b.

exiruae
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& I '
o 500mm4um -
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Hinh 13
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iii/f Chon mét phang 1 nhu hinh 14a <
Chon d4u miii tén (Normal To) trén thanh
cong cu Standard Views > Man hinh lam
viéc lap tic xoay vé mit phang 1 (c6 thé
lan chudt gitta dé phéng to / thu nhé hinh
vé) > Chon nat Sketch & phan gifia cia
thanh Command Manager > Chon biéu
tugng hinh tron trén thanh Command
Manager > Con tré chudt sé tré thanh cay
viét > Ta dé mii viét vao tdm hinh tron
ctia khoi tru, v& hinh tron ban kinh 8 nhu
hinh 14b, xong nhan d4u tick (M) trén hop
thoai Circle bén trai man hinh > Chon
Sketch ¢ phan giita ciia thanh Command
Manager dé thoat 1énh vé.
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v X &
From A
Direction 1 A
2)
2 I =
il 00mm| ﬁ 2
V| Merge result
a) b)

Hinh 15

iiii/ Chon Sketch 2 trén thanh Feature
Manager Design tree phia trai man hinh >
Chon Feature & phia duéi cta thanh
Command Manager > Chon Extruded
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Boss/Base ciia thanh Command Manager. 0
hop thoai Extrude phia trai man hinh,
nhap s6 6 vao o trong nhu hinh 15a. Chon
d4u tick (M) trén hop thoai Extrude dé két
thac 1énh vé khoi tru bac, ta to6 mau cha tru
bac nay nhu hinh 15b.
3. Lip ghép con lic don

Ta can 14p con lac don vao chdt treo co
dinh.

Budc 1: M6 file 1ap ghép méi

i/ File > New > Xuat hién bang New
SolidWorks Document nhu hinh 16a.

ii/ Chon Assembly > OK > Xuat hién
man hinh lam viéc méi, bén trai man hinh
¢6 hop thoai Begin Assembly nhu hinh 16b.
Trong hop thoai hinh 16b, ta thay c6 tén 2

file “chot treo co dinh” va “con lac”.

New SolidWorks Document |- Begin Assembiy 7 |
L ]
B 0 mprusenan -
Pant
230 arrangem
Assemtty
S e e T
Oeawng
v o
grows
) b)

Hinh 16
Buiéc 2: Pua céc chi tiét ra man hinh
Lam tuong tu nhu trén d6i v6i chi tidt
“con lac”, ta dugc nhu hinh 17.

Hinh 17
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Buéc 3: Thuc hién 14p ghép

i/ Chon nut Mate trén thanh Command
Manager, phia trai man hinh xuit hién hop
thoai Mate nhu hinh 18a > Chon mat tru (1)
clia chi tiét “chot treo co dinh”, mat tru nay
bién thanh mau xanh nhu hinh 18b. Tiép
theo, chon mat tru trong (2) cha chi tiét “con
lac” nhu hinh 18¢, 1ap tic SolidWorks thuc

hign lénh lam cho mat tru ngoai (1) va mat
tru trong (2) dong tAm nhu hinh 18d.

ii/ Chon mat (3) va mat (4) nhu hinh
19a, lap tue, SolidWorks thuc hién 1énh
lam cho mat (3) va méat (4) ép sat vao nhau
nhu hinh 19b. K&t qua cubi cung cia budc
nay ta dugc con lic don day du cac bd phan
nhu hinh 19c.

vV X 9

% Mates | 69 Analysis l

Mate §elecuons

sl

Stgmiard Mates

(1)

|Z| Coincident

a)

(2)

\F
d)

¢)

Hinh 18

"4

b c)\

Hinh 19

4. M6 phéng chuyén dong cho con
lic don

i/ Lan chudt gitta sao cho toan bd con
lic don n3m vao giita man hinh d& dé quan
sat nhat.

ii/ Nhap chudt trai chon lénh New
Motion Study
Manager > Phia du6i man hinh s& xuAt

tréen thanh Command

hién bang Animation dai h&ét man hinh nhu
hinh 20a > Nhap chudt trai vao biéu tugng

dong co (ky hiéu PC) trén hinh 20a > Xuat
hién ti€p bén trdi man hinh hop thoai
Motor nhu hinh 20b.

iii/ Lan chudt phong to chi tiét con lic
don, nhap chudt trai chon mat tru (1) nhu
hinh 20c, 1ap tiic c6 d4u miii tén cong mau do.

iiii/ O hop thoai Motor, nhap chudt trai
vao thanh cuén Constant Speed > Chon thé
Oscillating, nhap gia tri vao hai 6 trong
phia du6i nhu hinh 20d (diéu nay cho biét
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ta da thiét lap cho con lac don dao dong véi
bién do goc 1a 100, tan s6 14 0,5 Hz. Xong,

nhap chudt trai chon dau tick (V) trén hop
thoai Motor dé két thic lénh.

= @ lien ket con lac don (Default<Displi
| (@ Orientation and Camera Views
e [5¢] Lights, Cameras and Scene
1 (f) chot treo co dinh<1>

NG conacet)

(+) ga Mates

T —

Play
Animation v || 23 IB> lé' | )
@ewwnw| o

Save bC
100%] -w-élalwg
0:001104 00:00:06 00:00:0
e (I}

1% R

U R A SR

dong cho con lic don

< =

v R - —
: E v X [
‘Motor Type Ky ~ — -
@ Rotary Motor H] Linear Motor (Actuator) | —
-l;[ Linear Motor (Actuator) — J_
= Component/Direction Al
al_ ENN cececio@coniact |
E) == .
— - Motion A i o
Motion. A [Ouilloting v] I
e — =
€3 100RPM c | S O
[ More Options Al -
Move relative to another ,M,mm — A
. - Move relative to another
b) c) d)
Hinh 20
e . A 2 > e r N
bé xem 1@}1 md phoéng cha chuyén s Comeres ‘ g
dong nay, ta nhap chuot trai chon niat Play
nhu hinh 20a. Lac d6, trén man hinh con Compressor:
14c s& dao dong rat sinh dong. | Micosoft Video 1 2)
5. Luu file phim mod phéng chuyén Compression Qualty: 100

Nhap chudt trai chon nat Save trén
bang Animation hinh 20a > Xuat hién hop
thoai Save Animation to File > nhap s& 20

vao 0 Frames per second.

bit tén file can luu vao 6 Save in >
Nhap chon nat Save, xuat hién tiép hop
thoai Video Compression > Thiét 1ap cac
gia tri nhu hinh 21 > Nhap OK.
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[V]Key Frame Every 15  frames

Hinh 21
Qua trinh luu phim dang c6 dudi (*.avi)
bat dau. Pay 14 file phim dé si dung nhat,
m& bang Windows media c6 sdn trong
Windows.
Nhu vay, ta di c6 phim md phdéng dao
dong cta con lac don.
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6. Két luan khong gian, giap cho gido vién lam duge cac

Sir dung phan mém d hoa SolidWorks ~ Phim sinh dong, phuc vu déc lyc trong soan
2009 d& vé, 1ip ghép va dung phim mo  bai gidng va trinh chiéu bang PowerPoint
phéng chuyén dong ctia vat thé trong  Khi gidng day.
%

USING SOLIWORKS TO MAKE MONTAGE THAT STIMULATES
MOVING OBJECTS
Ngo Bao
Thu Dau Mot University
ABSTRACT

This paper presents a montage that simulates moving objects. It uses SolidWorks 2009
software for drawing graphic objects and 3-dimensional (3D) objects., The software is also
used to assemble objects into one multifunction system and make a montage with moving
objects suitable for teaching physics, chemistry and engineering. To illustrate this, the

author shows how to create a video simulating the swing of the pendulum.
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