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The Study of 3-Dimension Dynamic Characteristics of Gantry Crane
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ABSTRACT

The sway motion of the spreader during and after movement causes an efficiency problem of position control in
unmaned gantry crane. The objective of this research is to investigate the phenomenon that the load is taken by the
sway motion of crane. For deriving the dynamic equations related to the swing motion of crane, we introduced a
conception of spring and damper in the upper part of the crane. During the crane and trolley is driving along the
velocity profile, the swing motion of the spreader and crane will be simulated. The simulation result of the equation
of motion using the Runge-Kutta method is presented in this paper. And we will show an effect of the swing of the

crane in this research.
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Fig. 1 Gantry crane system
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Table 1 Crane system parameter

m| 330000 kg ky
my 30000 kg k,
my 40000 kg Cy

3x10% N- m/rad
1.5x10% N- m/rad
1x10° N* m- s/rad

P 20m ¢, | 1x10° N- m s/rad
9.81 m/ s? I, 1.76% 107 kg - m?
4 9.8 m 1, 13107 ke - m?
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Fig. 2 Position trajectory of crane and trolley



“% AHote] o] F2E FFY
ColEARE ANl %Bm, E
Zkzk 1829} 2020 olF @t o]
A7) & A8t EA]-FE
dolA gt} Fig. 2% o5 A R0
ebdich F#A % EEEM Fof
A ARARE ol FEUES B

I
o
s}
2

()

o & o
ol o g g

o8 g ®

i) & ru}lg

[U10 = _E. i o

Ma AT o

Xﬂ
y,L

NN 2R ol me oo
les‘-‘mlojg_“i et

32 N
2
A
1o

2

(7]
3]
v
i)
2
_t._l‘
4
=)
o fo
o
o
o

it

o o B quf

| B #llo] 2 Table 19]
F2-Fe AYE B3
ol ol ALY Qe 4
#&@zc} Fig 32 39
of Fawkak (g, )0l
aﬂ %‘—ﬁ!!ﬂ‘%*oil

s
2
)
2
&
an
to
>
ujt rlov o ¢
o

o ok
o

o
2
=
p 1L T
o Jr M
o
~
)
B3
JURRT
= ﬂllﬂl
i)

iy
o
tlo
L
o
)
i
o
a
= l m

LS ST
=
= o
rir "
W
=
o o
= o
1o
ok
it
nE

EyOMe o
o i
o o 4\

I lm = o2
e of, °%
oo o
oo o 2
N o Nln
JE&@
LRl
o, o
>
& o "
2 m 2o

ul
iy

ot
g
2 o

o g o

Fig. 4, 5= A# A
HE Yela et
Qle] TEHo dis
B AP Ao A%
150mmZ 7} 3L *l%alow_% 5 o, o] o]
o] ZTEo] AT HPole By 2 Pgo] ¥-3)
9] EEHY

A 2ee Aolch

o Ny o
lo
F 4z
ob
i)

o

0.008 Crane Sawy (x-dir)
0.007 4 /

0.006 4 IS o
0008 ] SN Crane Sawy (y-dir)
0.004 ] ‘ :

0.003 \ I PN
0.002 / | F i \

0.001 3 R R A A
0.000 — % N
-0.001 | i St T
-0.002 - e i W
-0.003 v
-0.004 -] Vo :
-0.005 4 v
-0.006 Lo
-0.007 :
-0.008 4
-0.009 4
-0.010
-0 011 T T T T T
0 5 10 15 20

time (sec)

crane sawy (rad)

Fig. 3 Sway motion of the crane
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Fig. 4 Sway motion of the load (y-dir)
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Fig. 5 Sway motion of the load (x-dir)
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