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Dynamic Characteristics Analysis of Stacker Crane
for Automatic Warehouse(I)
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Abstract

In this paper, the design factors of stacker crane for the automatic warchouse are verified by
dynamic simulation process. Simulation model is designed as the form of rigid elements and discrete
flexible beam connections. The various result for structural design of stacker crane is produced by
dynamic simulation and experiment. For the simulation of structural dynamics, ADAMS which is a
software for kinematic & dynamic simulation, is used. In order to verify the analysis method,

simulation and experiment result are compared.
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Table. 1 Spec. Deviation of Stacker Crane

KSME 015229

Specification 7lexZE ADAD
%E5% | Height EX] EXV]
15m Max. 300mpm Max. 200mpm
500kg o8} 2misec’ 1m/sec’

o} & 15m Max. 200mpm | Max. 140mpm
~30m 2m/sec’ 1m/sec’
15m Max. 200mpm

500 kg o] 2misec’ M‘;‘;‘ZS:}’“'
- 2Ton _ Max. mpm ’
15m ~30m Tu/hoc? 30m
2Ton 30m Max., 180mpm Max. 100mpm
- 5Ton o} & 0.4m/sec2 0.3m/sec’ 30m
S5Ton 30m Max. 150mpm
=3 o} & 0.4m/sec’
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Fig. 1 Schematic Diagram of Stacker Crane
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Table. 2 Specification of Developed Stacker Crane

AF A AE AN

1.5ton Max. 160mpm 0.35m/sec’ 20m

1.0ton Max. 180mpm 0.5m/sec’ 30m

1.0ton Max. 150mpm 0.5m/sec’ 30m B
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Fig. 2 Input Motion Profile
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Table. 3 Simulation Case at Mast Frame
=5 a4
34 Double or Single
od g4 Square or Circular Pipe
A A Aluminum or Steel
2 5 Outline or Thickness

o Channel or Roll Bending
ik Inner Mast Support

2 or 3 Parts Join

ed 34 Joining Position
-vtaES Al " P4 FE A EHA

€ FEANE Hd AJEdHA 34999 7
5% w48 AR =g EEUH FAXE
SHBh=] = A}ZK(Settling Time)o] Hl®7} 3¢ #
AAtold], ®. 4= olAEQ AT gF A A
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Table. 4 Classification of Mast Size & Material
t Mast
,};1'; 449 AlB |1t 2o
Single 500 | 900 { 4.5 | 1967.23
Square i 450 | 850 | 4.5 | 1825.80
(Steel) s 400 | 800 | 4.5 | 168438
Casel1 350 | 700 | 4.5 | 147224
Double 400 | 800 | 4.5 | 336876
Square :'3 350 | 600 | 4.5 | 2661.63
(Steeh) (. == 1300 | 600 | 4.5 | 2520.21
Casc02 400 | 600 | 4.5 | 2803.06
Single 500 | 900 | 4.5 | 689.7
Square [ 450 | 850 | 45 | 640.20
(Aluminum) o 400 | 800 | 4.5 | 59061
Case03 350 | 700 | 4.5 | 516.23
Doubic 400 | 800 | 4.5 | 1181.23
Square l l‘ 350 | 600 | 4.5 | 933.28
(Aluminum) D == {300 | 600 [ 4.5 | 883.69
Cascl4 400 | 600 | 4.5 | 982.87
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Fig. 3 Simulation Result with Mast Distance
Variation (Double Mast Type)
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Fig. 4 Simulation Result with Mast Join
Variation(Double Mast Type)
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Fig. 5 Simulation Result with Mast Support Method
Variation (Support Length Direction)
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Fig. 6 Relationship between Mast Support Length
and Deflection
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Table. 5 Mast Size Variation

[ ik
H4\ A3 5FA| 2B | FA NS
(mm) | (mm) | FA(Kg) (%)

Type A| 508 79 3673.2 100
Type Bf 4572 | 7.9 3305.6 89
Type C! 4064, 7.9 2931.8 80




Fig. 7 Simulation Result with Mast Size
Variation(Channel Support)

Table. 6 Simulation Result with Mast Size
Variation(at Channel or No Chamnel)

3 A A v g # ) A 2 (mm)
*0) with without

Type A 100 11 13.25

Type B 89 146 178
(11% down) | (30% up) | (34% up)

Type C 79.8 198 248
(20% down) | (80% up) | (87% up)
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Fig. 8 Stabilizer Device
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Fig. 9 Simulation Result
(with Stabilizer, without Stabilizer)
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Fig. 10 Simulation Result
with Stabilizer Position Variation
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Table. 7 Classification of Simulation Model
(about Motion Characteristics)
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Fig. 11 Simulation Result
with Motion Profile Variation
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Table. 8 Braking Pattern

ms | AEH 27 AES hla
) )] A8 | (ON 39)
1000 0.5 3
1500 0.5 3
3 2500 05 1
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Table. 14 Simulation Condition

. . s (at Device Combination)
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Fig. 15 Schematic Diagram of Measuring System

Table. 10 Specification of Measuring Device
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Fig. 61 Comparison of Simulation and Experimental
Result(at Automatic Operation Mode)
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