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A Study for the Dynamic Characteristics and Correlation with
Test Result of Gantry Robot based on Finite Element Analysis

Man Soo Koh', Soon Ki Kwon', Soek Lee
School of Mechanical Engineering, Hoseo University*
MIRTEC Co., Ltd.”

2 o T Aklel WU AOI Rule] wito] SR glov], Hulel ALgEie Fllele] e MRS LTS
Aot =2 WE=E A7) H8l ke Sl S7EAL lew, a2 Qs st AXA Hol el ZA

gk oA ek B dFelde fkla SAZRIH ] NX/NASTRANS ©]-§-3to] 7=k}
= vke ufo] TSRS §f Ekth ESH Laser Interferometer =73 Z¥pete] AMbA H4
5 ol FF AOIY T2 AN Al fuRsHHoR Ao AHES AE S UES o] U HHREL

Abstract According to the development of IT industry, prevalence of AOI equipment is spreading, and also
requiring the high resolution of the camera used in the equipment. The weight of the camera is increased to
obtain a high resolution, and thus increases the vibration displacement is a problem occurring in the picturing,
camera motion control also becomes difficult. In this study, using a finite element analysis program
NX/NASTRAN, the transient response of the camera was analysed which is subjected to an impact force due
to inertia. The finite element analysis result is correlated with laser interferometer measurement. When AOI
equipment is restructuring, the correlated finite element analysis model can be used to verify the authenticity of
the new design.
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(Table 1) Comparison with tetrahedral 4 and
hexahedron 8

Tetrahedral 4 Hexahedron 8
Number of 4963909 134,85
elements
Number of DOF 3233734 124419
Analysis time 101hour 56min 4min 23sec

Frame % 33}4|(Optical system):= Steel = o] F0]%
Aom, BEA7E TR Sl XF Jtol=dde
Aluminum alloy 2 ©]Fo]#] ok Aol A& 7}
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(Table 2) Material property of steel used in FEA

Material (Opticilte;lfstem) (I*“Srtameele)
Densitylkg/m’] 4455 9824.9
Young’s modulus[Pal 210E9 210E9
Poisson’s ratio 0.3 0.3
Structura dming 005 005
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(Table 3) Material property of aluminum alloy

used in FEA
. Aluminum alloy
Material (Guide rail
Densitylkg/m'’] 3333
Young’s modulus[Pal 70E9
Poisson’s ratio 0.3
Structural‘ Qamplng 005
coefficient
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(Table 4) Comparison with transient response
and laser interferometer measurement

Peak 2 Peak 3
Displacement | Laser 0.044 0.031
(mm] FEA 0242 0197
Period(T) Laser 0.025
[sec] FEA 0.036

[ —— Laser Test

Displacement(mm)

Time(sec)

[Fig. 5] Comparison with laser measurement and
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(Table 5) Material property of steel

Material Steel
Densitylkg/m] 17605 ~ 9023.80
Young's modulus[Pal 689 ~ 417
Poisson’s ratio 0.220 ~ 0.346
Structural damping 005 ~ 05

coefficient

(Table 6) Material property of aluminum alloy

Material Aluminum Alloy

Densitylkg/m’] 1578 ~ 348773
Young's modulus[Pa] 0.048 ~ 738
Poisson'’s ratio 0.230 ~ 0.036
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of Young's modulus
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[Fig. 7] Displacement according to the change
of structural damping coefficient
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[Fig. 8] Correlation Result

(Table 7) Material property of steel by correlation

Material (Opticiliistem) (Fbr;eme]e)
Density[kg/m’] 455 98249
Young's modulus[Pal 400E9 400E9
Poisson’s ratio 0.3 0.3
Stmf;gf]ﬁcfj:l?pi“g 016 0.6

(Table 8) Material property of aluminum alloy by

correlation
. Aluminum alloy
Material (Guide rail)
Densitylke/m’] 3333
Young's modulus[Pal 200E9
Poisson’s ratio 0.3
Structural damping
coefficient 016
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