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PHAN TiCH DAO PONG CUA HE CAN CAU GIAN 3-D
VOI CAC THONG SO HE THONG THAY POI

ANALYSIS VIBRATION OF THE 3-D TRUSS CRANE SYSTEM WITH
VARIABLE PARAMETERS

TbS. Pham Vin Dﬁng, ThS. Nguyén Mau Diing
Trudng Trung cip K§ thudt Quan khi

TOM TAT

Ciu tryc duge sir dung rong riii trong céc nha may, xi nghiép,... @6 vén chupén hdng hod,
phéi liéu, vdt pham ¢6 kich thizée va khdi lwong 16m. S ldc e tir nhién clia tdi trong gdy bt lgi cho
qud trinh diéu khién va an toan lao déng.

Bai béo xdy dung mé hink dong luc hoc cia hé théng cén cdu gidn ba chiéw; st dung
phuong trinh Lagrang I a2 thiét IGp hé phweong trinh vt Dphin dao dgng, tir d6 khdo sdt cdc thing
56 két cdu anh hiedng 161 hé dao dong ciia hé lam co s6 cho didu khién, nhdm gidm dao dong khing
mong mudn ciia hé thing.

Tir khéa: Cdu truc; Dao dong; Lagrang.
ABSTRACT

Cranes are used widely in many factories, enterprises and so on to operate merchandises,
raw materials and products with large size and volume. The natural vacillation of loads will make
disadvantages while operating and safety work.

This paper presents the dynamic model of the 3-D truss crane. Based on the Lagrange
equation, the author establishes the differential equation of vibration to study some geometric

parameters, which effect on system. The results of this paper are the basis to control the unwanted
vibration of the system.

Keywords: Crane, Vibration, lagrange.

1. GIOI THIEU

Chu truc duoc sit dung nhiéu trong céc
nha may, xi nghiép,... dé van chuyen hing
hod, v4t phdm c6 kich thude va khéi lugng 16n.
Tuy nhién, sy lic I ty nhién cia tai trong gy
ra bét lgi cho qud trinh didu khién ciu truc va
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gAy mét an toin lao dong.

Bai bio trinh bay phuong phép sir dung
phuong trinh Lagrang 11 thiét 13p h¢ phuony
trinh vi phan dao ddng cia cin ciu gian 3D
lam co 6 cho viéc tinh toan, thiét k& va dibt
khién cin cAu tryc.

TAP CHI CO KHI VIET NAM, S 5 niim 2018



NGHIEN CU'U - TRAO DO

MO HINH CAN CAU GIAN 3D

) Cn ciu gian 3-D dugc mé hinh héa
1 tdi trong lam viéc nhu hinh 1.

Payload
Hinh 1. M6 hinh cén cdu gian 3-D

Fi:

0; ¢: Goc quay cua diy thimg trong
6ng gian;

F: Lyc tic dung clia xe lin;

L: Chidu dai day thimg.
4 thiét:

- B6 qua lyc ma sét xe lin;

- Trong tai coi la khéi luong diém;

- Déy thimg ludn cing trong qué trinh
n céu hoat dong.

THIET LAP PHUONG TRINH VI PHAN
A0 PONG CUA HE

Sir dung phuong trinh Lagrang II.
Vi tri ciia thanh ray (rail), xe lin (cart)
tai trong (payload) dugc thé hién qua céc
cto:
7, =[x;0;0]

r, =[xy;0]

r, =[x+Isin Gsing; y + [ sinfcosg;—icosd]

3 db, x, y 1a chuyén vi ctia xe lin va

thanh ray theo phwong X va'Y.
- Biéu thiic ddng ning ctia hé:
T=T,+I+1,
Trong d6:
T=ims?
2
I= lmnn
2

1, 1 5 1 .
T, =5”‘p’,,2 +5-’91+§-’¢’2 (v6i J 1a md men

quan tinh cia tai trong).
Suy ra:

T, =%(m, o, +m )i +%(m: +m,)y’
+m,Jcosfsinpid + m,Ismfcos i

+m,lcos@cos oph- m,isinfsinpye

+%(mplz oy %(m‘,z’ sin? p+ 1)

- Biéu thiic thé ning:
II=-m,glcosd (g 14 gia téc trong trudmg). (2)

- Phuong trinh Lagrang IT mé t3 dao

d6ng cna hé c6 dang:

d oT

S )-——= =1,2,3,

dt(aq) Bq 0 véi i 4 (3)
Véi:

g=[x ¥y 6 oI (vecto chuyén vi toa dé suy
rong).

2=1Q, Q, Q, G,I' (lyc suy rong
Umng véi céc toa do suy rong).

Dang khai trién cia (3) theo cdc toa do
suy rong:
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d or, or d or, or
— =1 )=/,
dt ox  ox dt oy oy @
41, oo dar ar_,
a0’ 90 08 dt 89" oo
Viét dudi dang ma tran:
M@§+C@Da+K@a=F (5)
Véi:
m, +m +m, 0 m,icosfsing m,lsinPcosg
_ 0 m, +m, m,lcos@cosg ~m,lsinfsing &
M= m,lcos@sing m,lcosfcosg m,*+J 0 ©
m,lsinfcosp —mlsinBsing 0 m, I sin’ 9 +J
00 -m,lsinﬂsinq;é+mplcosecostpqi) mplcosacos¢é-mplsm0sin¢¢
Clay)= 0 0 -m,/lsin@cosgl —m,lcosfsingg —mplcosesinznpé—m,,Isin‘Bcosgpq': o)
00 0 —m,I*sinfcos 6
00 m,I* sin Gcos6p m,I* sincos 89 %
H
K(@=[0 0 m,gising 0] 8) <

F=If f, 007 (9

4. KHAO SAT SO

M hinh cdu truc 3D véi cic thong 56, m, thay 3 trong khoang 0 dén 1 (kg), m=6.4 (ke
m =1.06 (kg), chidu dai 1 thay ddi tr 0.1 dén 1 (m) m6 men quan tinh J=0.005 (kg.m?), con l3u chi
thc dung cia lyc F 14 ham signal c6 gid trj IN trong khoang thoi gian 1s. Thoi gian khdo sat 20s.
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L. PAp ng cita hg khi tii trong m, thay abi

o e Py
- f—
: N A LA IR
YiVarayanana iy
R A S T Y T U —
ot I 1 { SR ] !
| .

Hinh 2. Két qud chuyén vi theo hai phuong chuyén dong khi khéi eong m, ldn hegt la
m, =0.1; m, =0.5; m,; =1 (kg)

Nhén xét: Khi khdi lugng cia vat thay d6i, nhung lyc tac dung theo cic phuong Ox, Oy
16ng doi. Vit dao dc}pg voi bién d§ dao dong cuc dai khéng dbi nhimg chu ky dao dong thay doi,
mg tam vi tri cdn bing dao déng khong thay ddi, n6 vin & vi tri cin bing ban diu.

2. Pép fmg ciia hé khi lyc tic dung theo phwong Ox én con lin thay ddi

Cho con ldn chiu tic dung cia lyc F 14 ham signal ¢ gié trj tang tir 1, 2, 3N trong khoang
i gian 1s. Ta thu duge két qua nhr sau:

chaen theo huseg |
‘charyen u theo phmong X

Hinh 3. Két qué chuyén vi theo hai phuong cl'myé’n dong
khi lic tdc dung lén con ldn thay doi

Nhén xét: Khi luc tac dung theo phuong Ox cta dong co thay dbi, khién gia tbc thay dbi
20, nhung luc tic dung theo cac phuong Oy khong déi va khéi luong cua tai trong durgc néng lén
n gilt nguyén. Vat dao déng dao ddng on dinh theo phuong Oy véi thoi gian khong dbi va dao
ng goc on dinh véi bién dd dao dong khéng d6i. B 16n cua dao dong chuyén vi theo phwong
: thay @i r5 rét voi thoi gian dat dén vi tri én dinh khéng dbi.
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5. KET LUAN

- Bai bao xéy dung m6 hinh chu truc 3D, thibt lap phuong trinh v1 phén dao d¢ng ctia hé.

- Trén co s hé phucmg trinh vi phan da lap, tién hanh khdo sat s6 dép tmg dong cla hé véi
céc thong sb tii trong, két chu thay ddi.

- Lam co s¢ dé giai cc bai toan phire tap hon nhur tai trong 13 cic thanh, cic khéi hinh hép
chiif nhit...v.v.

- Lam co sé d& didu khién két ciu tao sy én dinh, gidm rung lic ciia tii trong. ®
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