Trans. Korean Soc. Mech. Eng. C, Vol. 5, No. 2, pp. 89~95, 2017 89

<88se=

0lo
Ho
v

DOI https://doi.org/10.3795/KSME-C.2017.5.2.089 ISSN 2288-3991(Online)

SHE +HYIP

=)
il
o
|
M
B
1
fon

o

LCD =

o'

o mg<l

Design Optimization and Endurance Assessment of Weld Area for
LCD Robot Frame

Sung Wook Han"", Yun Sik Kang" , Teahyun Kim" and Sang Hyun Kim"
* Dept. of Robotics Research, Hyundai Heavy Ind.

(Received January 25, 2016 ; Revised September 9, 2016 ; Accepted October 7, 2016)

Key Words: Topology Optimization(?] ‘3% 4 3}), Flexible Body(+<1 2l &Hd 2 9), Hot Spot Stress(3r2=3+-5- =

~

28 AFS st dolM Fssh Abadeld T ekt
A 3:3m o del FehaE Tm FolA o, AFEe AHEEFR A
SA A EHTE 0B AbeA s oE PRt webA A

of = 1734

R
FE
Fol= FAFU A BAE A 5 A UEES] JIT olF2 913
Z
[e]

AN
o
ol
fo
o
(e}
o = e
o
o
o

m
41 42 to
i)
B o

N o ox & o [o Ok

I
]
>
30,
rr
=
-
o
k
il
ot
5
B
S
o,
v}
k=)
kD
>
o
off
=

2L
=
i3
il
K
%0,
rir
>
o g
=
of
—
@
o
of
o
= |kl
fo &

-4 12 oy

ol
o

sfo] 715 A% vl Fssh @
P e AE S SR

o
22
ofo

Abstract: LCD robot vertical frame lets a arm assembly with glass substrate move up and down, so it must have high
stiffness and strength. We applied new manufacturing process by using design optimization process such as topology
and size optimization in order to satisfy the request of high stiffness and light weight. The proposed model should be
evaluated for endurance strength. Therefore fatigue assessment for weak point of aluminum welding area of vertical
frame studied with hot spot stress approach. And the actual stress measuring from test was compared and evaluated
with the dynamic stress calculated from multi-body dynamics considering flexible body.
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(d) Size Optimization

(c) Final Optimization

Fig. 1 Topology and size optimization process

(b) 1st Topology Optimization

(a) Design Domains
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Fig. 2 Dynamic model with flexible body of vertical frame and considering contact conditions between LM-Rail and
blocks
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(a) Dynamic stress distribution  (b) Dynamic stress profile at weak point

Fig. 3 Stress results of vertical frame considering flexible body effect

(c) Actual stress profile at weak point

(b)Strain gauges according to ITW

(a) Lower view of robot

Fig. 5 Test measuring actual stress at weak point
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Fig. 6 Stress profile comparison between results of test and FE Analysis
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Fig. 7 Definition of hot spot stress and stress components
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Fig. 8 Histogram of fatigue stress and S-N curves (Hot spot stress vs. Cycle)
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