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Bai bdo ndy gidi thiéu mot s6 bai todn vat 1y ky thuat duge thiét ké va mo phong trén mdy tinh phuc vu giang

day cho sinh vién truong Pai hoc Lam nghiép. Ung dung bo cong cu Simulink - Matlab dé thiét ké va mo

phong chuyén dong clia cdnh tay robot vdi 3 bac tw do, mach dién chinh luu ban chu ky bang diode va

chuyén dong ném 1én cua chit diém. Ung dung bé cong cu Gui - Matlab dé thiét ké va mo phong 3 bai todn
chuyén dong tinh tién cua chét diém; khao sdt 06 mach dién mot pha & ché do xéc 18p va 6 hién tugng giao

thoa, nhidu xa trong quang hoc. Két qua 1a da xay dung duoc 02 d6 thi md phong chuyén dong cua chat diém
va cédnh tay robot; 03 dd thi biéu dién su phu thudc cia vin tde, gia tdc cua chat diém va cuong d6 dong dién

theo thoi gian; 06 d6 thi biéu dién sy phu thudc cuong do van truong gin va trudng xa theo thoi gian. Xuét

két qua dinh lugng va bién luan cho timg bai todn.

Tw khéa: Gui, ky thudt, mé phong, simulink, vt Ii.

I. DPAT VAN PE

Hién nay bd mdén Vat ly tham gia dam
nhiém giang day cho hau hét sinh vién cic
nganh hoc trong toan trudng, tuy vay s tin chi
phan phdi cho cdc hoc phan vat 1y lai qud it,
dan dén chét lugng giang day va hoc tap con
han ché. B6 mon dd c6 nhiéu giai phap cu thé
dugc dau tu xdy dung thanh nhitng dé tai
nghién ctru khoa hoc nhim muc dich nang cao
hon nira chat lugng giang day va hoc tip mon
vat Iy tai truong Dai hoc LAm nghiép. Trong s6
nhitng giai phdp dugc dua ra c6 gidi phap tng
dung céc phan mém tién ich 1ap trinh cdc bai
todn k¥ thuat va lga chon cdc bd cong cu cua
phan mém dé thiét ké va md phong truc quan
cac bai todn vat ly k¥ thuat phuc vu giang day.

Dé tai: “Ung dung phan mém MatLab dé
thiét ké va mo phong cdc bai todn vdt Iy” thuc
hién nam 2012 da duoc hoi dff)ng nghiém thu
danh gid t6t vé tinh mdi va kha nang dp dung
ngay vao giang day mon hoc tai truong Dai
hoc Lam nghiép. Nham tiép tuc gép phan nang
cao hon nira chét lugng giang day mon vt 1y
noéi riéng va cic mon co s& k¥ thuat néi chung
tdc gia mo rong hudng nghién ctu thuc hién:
Thiét ké mo phong mot sé bai todn vit Iy ky
thudt trén mdy tinh phuc vu giang day”.

II. NOI DUNG, PHUONG PHAP NGHIEN CUU
2.1. N¢i dung nghién ciru

U’ng dung b cdng cu Simulink, Gui trong
Matlab dé thiét ké va mo phong bai todn co
hoc k¥ thuat, di¢n - dién tir k¥ thuat va quang
k¥ thuat.

2.2. Phuwong phap nghién ctiru

- Phuwong phdp thiét ké lia chon cdc bai
todn: dga trén ti€¢u chi nhu ndi dung chuong
trinh mot s6 mon hoc co ban va co s¢ chuyén
nganh dang dugc gidng day tai truong Dai hoc
Lam nghiép va chuong trinh dao tao cac nganh
hoc dé phan loai cdc bai todn nham ddp tng va
phit hop véi cdc déi tugng sinh vién.

- Phuong phdp xir Iy bai todn bang Iy thuyét
St dung 1y thuyét mon vat 1y, co 1y thuyét va
k¥ thuat dién dién tir d¢ phan tich va xur 1y céc
dit kién cua cac bai todn mau tir d6 1am co sé
dé xay dung thuat todn tinh toan lap chuong
trinh chi tiét.

- Phwong phdp xir Iy bai todn bdng ing
dung phan mém

Ung dyung phan mém Simulink, Gui trong
Matlab xay dyng thuat todn tinh todn va lap
chuong trinh dé giai quyét cdc bai todn da Iwa
chon, két qua mong doi 12 s& mod phong céc bai
todn mét cich nhanh chinh xic va truc quan
v6i su bién dong va thay ddi ctia nhiéu tham s6
dau vao.
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- Phurong phdp tham van chuyén gia

Tham vén chuyén gia vé Matlab dé gép
phan xdc dinh va ddnh gid cic 1énh trinh,
chuong trinh d4 viét.

Xiy dung t1éu chi va
hra chon bai toan

- Phuwong phdp t6 chirc héi théo:

T6 chtic hoi thao cdp bé moén nhim ddnh
gid va gép y cho cdc chuong trinh d4 viét.

Phuong phdp nghién ctru cua bai bdo dugc
tém tat theo so do sau.

Thiét k& bai toan

Bing ung dung Eang Iy Tham van
phin mém Hir 1y bai toan thuyét chuyén gia
Chirong trinh Thuzt tozn
n )

Falzs
hay th

nghiém 44—

i

Hozan thién
chirong trinh

Xuit két qua

Hinh 1. So' @ phwong phdp nghién ciru.

III. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Bai toan chuyén dong ciia vat ném lén
mé phéng bang Simulink

Lap chuong trinh Simulink/Matlab khao sat
chuyén dong cua qua béng cao su duoc ném
thang dung 1én tir d6 cao h=10m so véi mat
dat véi van toc ban dau v, =15m/s. Gia thiét
va cham gilta qua béng va mat dat 1a dan hoi
va bé qua moi ma sét trong chuyén dong.

- Thuat gidi trén Simulink/Matlab
Phuong trinh dong luc hoc didu khién qué trinh
ctia chuyén dong quéa béng 1a:

b _
dt

Cdx
&

v (3.1)

Trong d6 g 1a gia téc trong trwong va v 1a van
tbc cta qua béng, x(¢) 1a toa do qua béng tai

thoi diém t.
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Qua bong va cham voi mat dat
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Hinh 2. So d6 khéi gidi bai todn chuyén dong ciia qud béng cao su bang Simulink

- Xuat két qua:
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Hinh 3. Két qud mé phéng qud béng ndy

Nhan xét: Quan sat hién tugng trong thuc té
ta thdy, qua bong khong nay 1én theo phwong
thing ding ban ddu nita ma sau mdi 1an va
cham v&i mit dat né lai nay 1én theo phuong
hop véi phuong cia mat dat mot gée nao do,
két qua 1a quy dao cua qua béng 13 nhiing
parabol quay bé 16m xudng dudi cho dén khi
van tdc bay 1én ciia qua béng ¢6 phuong nim
ngang thi né sé& lan trén mat dat. O do thi thir
nhit, mé phong dang quy dao cua qua béng
trong hé toa do DPé-céc c6 géc tai chan d6 cao
h. D6 chinh 12 quy dao ma ta quan sdt thay
trong thuc té. PO thi thir hai mo ta su phu
thudc van tdc ciia qua béng theo thoi gian. Qua
md phong ta thdy hién twgng mo ta bang md
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hinh Simulink/Matlab phdi hgp tdt véi hién
tugng xay ra trong thuc té.
3.2. Bai toan chuyén dong cia canh tay
robot c6 3 bac tu do

Khao sat va m6 phong robot cong nghiép la
mot bai todn dugc nhiéu truong Pai hoc &
nuoc ta nghién cou (PH Bach khoa Ha Noi,
DH Cong nghiép Ha Noi ...) trudc khi ché tao
robot. Muc dich 13 nhim quan sit nhimng
chuyén dong gan gidng véi chuyén dong thuc
ctia robot dé c6 phuong 4n hoan thién san
pham.

Déi twgng md phong: Khao sit vé mat dong
hoc (tinh todn toa do va van tdc) cua canh tay
robot ¢é 3 bac tu do nhu hinh 4.
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Hinh 4. Cdnh tay robot - Péi twgng mé phéng ciia bai todn

- Thuat giai trén Gui/Matlab

| Khai dong thu vién ROBOTTICS TOOLBOX

v

| Khai bdo cic bién cuing di€u kién; thiét Iap cic bién toa d6 va van toc |

| Nhiap cdc ma tran D-H; tinh cdc ma tran truyén bang phép tich ma tran trong Matlab |

v

Tao mo hinh robot: - Lénh Link tao m6t khau L.
- Lénh SerialLink(L,,L,,L.;) tao robot nbi tiép cac khau.

Giai bai todn dong hoc; md phong chuyén dong dung cdc 1énh plot, plot3 va pause dé tao doan
phim chuyén déng.
Giai bai todn dong hoc nguoc nho Iénh solve (giai phuong trinh), subs (thay gia tri). M6
phong chuyén dong diing cdc 1énh plot, plot3 va pause dé tao doan phim chuyén dong.

Hinh 5. So dé thudt todn khdo sdt chuyén dpng va mé phéng robot 3 bic tw do

- Xuét két qua:

B mophongrobot3

= o
MO PHONG DONG HOC CANH TAY ROBOT 3 BAC TU DO
Thao tac
rrre—— KET QUA MO PHONG
| iai bai toan thuan | [ Mo phong quy dao khau cuoi
| ciai bai toan nguoc | | Mo phong quy dao khau cuoi |
& = J Quy dac cua khau tac dong cuoi trong bai toan thuan Ma phong chuyen dong cua Robat
Theat khoi chuong trinh | iy
8
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Hinh 6. M6 phong chuyén déng ciia robot 3 bic tw do
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3.3. Bai toan mach dién mot pha & ché do
xac lap

Lap chuong trinh Gui/Matlab khao sat céac
thong s6 dic trung nhu dién ap, dong dién,
cong suét...cta cdc mach dién khéc nhau.

- Thuat giai trén Gui/Matlab.

Xét mach dién téng quit gdm m nhénh, n
nit. Ap dung cdc dinh luat Kiéc-xdp cho niit
dién va mit dién, ta s& lap dugc hé gém m

phuong trinh vi phan nhu sau:
i ()=0
Nt (3.2)
> | R, +L Oy I [idt|=3
i +L —+—]idt|= ) e
Vong kK ¢ de Ck £ Vong b

Chuyén hé phuong trinh (3.2.) sang sb phirc ta
co:

1, =0

nut

. . 1 .
RI +joL, I, +—1 |[=
Z( kg TJOL L oC kj

vong k

(3.3)
2 E,
vong
Hay:
S0, =0

m (3.4)
1 )L )

Z{R +j[0)L ——H} =Y E

vong k k O)Ck k vong K

Dat:

1
Z,=R, +j| 0L, ———
ko J( “ oC,

Ia tong tré phirc ctia nhanh k. Ta c¢6 hé
phuong trinh tong quat ctia mach:

Zik=0

nut . ‘ (3.5)
Z Z 1, = Z E,
vong vong

H¢ phuong trinh (3.5) 1a hé phuong trinh
dai s6 tuyén tinh, ta d& dang giai dugc bing
céch 1ap trinh trén Matlab. Luu d6 thuat todn
tong quat dé giai bai todn ly thuyét mach &
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Nhap gia tri
R, L, C, M(néu ¢6), E, Ol

Sai bing
Tinh X,
(X V
Xe= 1
oC Xo=0

|7 =R+ j(Xp- Xo)

Y

Tinh ma tran A,B

Tinh dong dién céc
nhanh

Tinh dién 4p trén
cdc phén tir

Tinh cong sudt P, Q, S

Két thiic

Hinh 7. So d6 thut todn phén tich mach dién tuyén tinh

ché db xédc 1ap dugc chi ra trén hinh 7.

Trong trudng hop mach ¢6 hd cam, ta can nhap
thém cdc hé s6 hd cam M, dong thoi trong phan
tinh toan can tinh thém céc tong trd hd cam Zy.
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- Két qua md phong mach dién mot pha &
ché d6 x4c 1ap

Véi cic thong s6:

- Pién 4p hiéu dung U = 220 V. Tan s géc
® = 314 rad/s. Pha ban dau ¢=0.

-Nhanh 1: R, =7Q;L,=0,016 H;C; =0F.

- Nhanh 2: R2 =5.65 .Q.; L2 = 0.018 H; C2 =
0,001061 F.

-Nhanh 3: R3=0.8 Q;L;= OH; C3=0F.
Ta thu duoc két qua hién thi nhu trén hinh 8.

Thao tac

| B machdienmotpha b= i:ﬁ]
MACH DIEN MOT PHA XAC LAP
Mach gom 2 nhanh song song
 Tuy chon Vung du kien
Mach so 1 £ Nhap so lieu theo vung yeu cau. Bam Thuc hien mach 2
= 108 W= [314| Pha= [,
EREL
Mach so 3 1 i2(t) |
— i(t)}+i3()
Mach so 4
- R1= [ 7] Ra= [se5] R3= [os
: : . : L= lbos| L2= s L3= | o
0 oor 002 003 00 005 = Eml = e
Do thi dong dien

Thuc hien mach 1

Do thi dong mach 1

Thuc hien mach 2

Do thi dong mach 2

Thuc hien mach 3

Do thi dong mach 3

Tri hieu dung cua dong dien

11= 11151 (A)
12 = 9.2968 (A)
13=20.102 (A)
| =20 102 (A)

Dong dien phuc
i1 =9.6964-5.5067%
i2 = 5.8778-7.2029%
i3 =15.574212.7096%
i =15.5742-12 7096%

Thuc hien mach 4

Do thi dong mach 4

Thuc hien mach 5

)
)
)
)
)

Do thi dong mach 5

i
i
[
L
&
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[t
L
3
3
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3
2
3
3 Mach so 5
3
3
2
3
3
3
3
3
3
3
3
3
3
3
I
e
b
| Thuc hien mach 6
b

)

|
|
|
|
|
|

Do thi dong mach 6

|
|
|
|
|
|

Cong suat tieu thu
P = 870.4105 (W)
P2 = 488 3306 (W)
P3 = 323.2721 (W)
P =1682.0132 (W)

Bieu thuc cua cac dong dien
1= 15.7699"cos(314't+119.5928)
2= 13.1476%cos(3141+140.7845)
i3= 28 4285*cos(314*1+129.2168)
i= 28.4285%c0s(314'1+129.2168)

Hinh 8. Két qud bai todn mach dién mét pha 6 ché dé xdc lip

3.4. Bai toAn mo6 phéng cac hién twong quang

DPé mo phong duoc cdc hién tuong giao
thoa va nhiéu xa ta s dung phuong phép
khai trién chudi furie tuan theo nguyén tic
mot ham tuan hoan tiy ¥ chu ky T c6 thé
biéu dién dudi dang chudi:

1 oo
f@ = +Z[ak cos@t+b sinwz] (3.6)
k=1

, 2T o %
Trong d6: o, =kw,; o, == la tdn s co

ban. Cac s6 hang dang sin, cos la cac hai
bac 1, 2 dén bac cao cua chuoi. Hé s6 cua
chudi dugc xac dinh:
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2 T
a, =?J‘f(t)cosa)kdt
0

)T (3.7)
b, == [ f()sin w,di
T 0
Khai trién mét ham tudn hoan c6é sd
hang cang nhi€u cang chinh xac, khac voi
chudi lliy thuwa chudi furié c¢6 thé xap xi
ham ¢ bat ky di€ém nao. Vi vay tong hitu
han trong chuoi furi€ co6 thé biéu dién kha
tot mot ham tuan hoan.
Xét véc to song sang tai M ¢6 véc to toa
5 A
dor: E(r,t)=—cos(ax—qrr,)
r,
q la dién tich tai diém c6 toa do Y
- Khai trién Furié dudi dang:

rrlz‘r—rl

N
E(r,t)= zﬁcos(a)t —qrr,)

k=1 '

(3.8)
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- Xay dung thuét toan. hoan tiy ¥ chu ky T nhu d3 trinh bay ¢ phan
Viéc mo phong duoc cdc hién tuong nhiéu  giao thoa. So d6 khéi cho thudt todn giai nhu

xa cling dugc s dung phuong phdp khai trién  sau:

chudi furie tuéin theo nguyén tic mot ham tuan

Nhap s liéu dau vao A, g,a,tp, D,N

Khao sat hién turgng nhiéu xa

—— X False
Khao sat hién tugng nhicu xa | True N=1 qua 2 khe hep

qua 1 khe hep

! ]

- V& d6 thi biéu dién cuong do sing .

'

Hinh 9. Thudt todn gidi bai todn hién twong nhiéu xa

- M6 phong hinh 4nh nhiéu xa

Két qua chay chuwong trinh cho trudng L =0,5 mm; L = 1000 mm
hop anh sang don sic mau xanh: Do rong khe - D=504
Budc song . A=05.10"m Sd ngu@)n : n=100;n =50
Khoang cich khe:a=104=0,5.10"m Xuat két qua: Ta dugc d6 thi mo ta su
S6 khe . N=LN=I1 phan bd cuong d6 sang duoc trinh bay nhu
Kich thudc vung giao thoa: céc hinh dudi day:

Nhieu xa vung xa L=1000mm

<do>
1 : : ; ;
I | I I | I
| | | | ' | |
0.5 | | | | ‘*,( | |
I I I | I |
I I I | I |
[e) | | I — | SN < | |
-100 -80 -60 -40 -20 o 20 40 60 80 100
<mm>
2
1 -5 -—_
1
-100 -80 -60 -40 -20 (6] 20 40 60 80 100
<mmz=>

Hinh 10. Pé thi phin bé cwong dp vén nhiéu xa dnh sdng qua mét hep
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IV.KET LUAN

Ung dung céng cu GUI/Matlab va
SIMULINK/Matlab trong 1ap trinh md phong
cac bai toan vat ly k¥ thuat phuc vu giang day,
két qua dat dugc nhu sau:

Trong cac bai toan co hoc k¥ thuét

- Xay dung so d6 thuét giai va chuong trinh
tu dong tinh todn cho bai toan dong hoc vé
chuyén ddng ciia chat diém trong khong gian 2
chiéu xOy khi biét phuwong trinh chuyén dong
va mo phong dugc chuyén dong cia chit diém.

- Xay dung thuat gidi va chuong trinh
Simulink mé phong qud trinh chuyén dong cuia
qua béng nay khi dugc ném Ién theo phuong
thang dumg tir d6 cao / so v4i mit dat.

- Xy dung thuat gidi va chuong trinh tu
dong tinh todn md phong chuyén dong cia
canh tay robot c6 3 bac tu do.

Trong phin cic bai toan ky thuat dién -
dién tir

- Xay dung so d6 thuét giai va chuong trinh
tu dong tinh todn mo6 phéng dugc 6 loai mach
dién xoay chiéu mot pha & ché dé xac 1ap.

- Xay dung thuat giai va chuong trinh
Simulink m6é phong mach dién to chinh luu
béan chu ky bang diode

Trong phén cic bai toan quang hoc k§ thuit
bai bdo di xdy dung so dd thuat giai chung
cung chuong trinh ty dong tinh todn va mo
phoéng hién tuong giao thoa dnh sdng qua hai
khe va nhiéu khe hep, md phong hién tuong
nhiéu xa qua mot, hai khe hep, qua 16 tron, 16
chit nhat, 16 elip.
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DESIGN AND SIMULATION OF PHYSICAL TECHNICAL
PROBLEMS FOR TEACHING PURPOSE

Luu Bich Linh, Bui Thi Toan Thu
SUMMARY

This paper introduces the simulating some physic problems on computer for university course of physics at
Vietnam Forestry University. Tool Simulik-Matlab is applied to design and simulate the physic problems of
movements of robot hand in 3 Ds (3 degrees of freedom), semi-rotated electronic circuit certificated with diode,
and pressing movement of point. Tool Gui-Matlab is used to design and simulate 3 problems of translational
oscillation of point, 06 mono-phase electronic circuits in different setting conditions, and 06 types of interfering
and diffraction in optics. The designed simulations produce 03 graphs modeling the movements of point and
robot hand; 03 graphs presenting the dependences of velocity, acceleration of points and intensity of electronic
circuit by time; 06 graphs presenting the change of velocity in short time and long time period by time. The
text outputs and the interpretation of every simulation are produced for each problem.

Keywords: Gui, modeling, physics, simulink, technical.
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