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A Study on the Structural Analysis & Design Optimization Using
Automation System Integrated with CAD/CAE

Yoon, J-M.*, Won, L-H.*, Chot, J.-H.** and Kim, J.-8.%**

ABSTRACT

In this paper, a CAD/CAE integrated vptimal design system is developed, in which design and analysis
process is awtomated using CAD/CAE softwares for a complex model in which the modeling by para-
metric feature is not easy (o apply. Unigraphics is used faor CAD modeling, in which the process is auto-
mated by uvsing UG/Knowledge Fusion for modeling itself and UG/Open API function for the other
functions respectively. Structural analyses are also camied out automatically by ANSYS using the
imported parasolid model. The developed system is applied for the PLS(Plasma Lighting System) con-
sisting of more than 20 components, which is a next gencration jllumination system that is used 1o itlu-
minate stadium or outdoor advertizing pancl. The analyses include responses by static, wind and impact
loads. As a result of analyses, tilt assembly, which is a link beeween upper and lower body. is found to
be the most critical componcnt bearing higher stresses. Experiment is conducted using MTS to validate
the analysis reselt. Optimization is carried out using the software Visual DOC for the tilt assembly to min-
imize material volume while maintaining allowable stress level. As a result of optimization, the maximum
stress is reduced hy 57% from the existing design, though the material volume has increased by 21%.

Key words : CADI/CAE integrated optimal design, CAD based optimization, Gradient based method,
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Table 1. Analysis results of several cascs
Max. Stress |MI’a)

Name Material| casel | case? | cased | cased | case5 | case6 | case? | case8 | cased |caselO | casell | casel2 | casel3
Glass Glass 0.76 108 080 3871 042 .43 389 295 0.61 1.84| ©0.08] 005 046
Bulb Glass 0.01 0.01 0.01 406 001 0.01 0471 004 000] 000 0.00| 000 o0
Bol_caselower | Steel 13.86] 1024 7.87 .77 302 16.64 1000 934 1529 7.08]| 1327 686 1.98
Bolt spindle Sweel (400,70 | 545.87 (427.97 [333.44 | 224.49 | R00.59 | 1022.30 | 693.69 | 340.33 | 57191 | 184,44 [ 383.11 ) 21494
Bolt_caseupper | Steel 16740 | 182,48 | 12891 { 183.09 | 64.53|202.52| 221.22|130.86 |211.97 | 122.05 | 16942 131.04| 25.6]
Leg_cavity Cavity | 1070 5527 13.53] 8632 721 1146 B8.16| 29.76| 3.35 7.03 214 542 5.59
Tilt assembly Alumi | I184.70[338.66 [ 148.76 (293,05 73.83 (26142 402.55|216.50 |233.96 | 180:97 | 186,92 [ 151.19] 3549
Handle Alunni 091 250 195 298 1.67 1.77 276 2351 2.94 191 5.07 139 9343
Pcb_assembly I'CH 088 065 0.5t 029 023 (] 027 0551 0921 037 0791 044 0.1
Rellector_volume | Alumi 1.18 1.80 1.34 572 057 671 7.32 2.81 G166 020 006 003 021
Reflector_arca Alumi 37| 476 341 1159 3.08| 524 1548 802 383 439 227] 219 459
Cover_front Alunvi | 1017 27.28 743 91.50| 89.77| 2357 5286| 1514 1647 13.88) 1255 7.78| 81.53
Coverside Jower | Alumi | 69551261471 6278124703 3294] 14605} 313.75) 81.24) 50.65) 82.88) 29.28 5638 18.77
& G20l WYY syl 2], 58] w2, 4,79 7P S JBL FE AT A8 UL caserZ A

A= tilt assembly2] B2 NA % o Fdc) o7]A]

2} sH AAAZ 14T delileg) +AE0IT o]

EEEEREEE
fit assembly'= Fig. 8914) B vjsk 2ol 4§ Fol 4w A8 T
A2} 743 A

3l AR A mdle] 9wl 3 2.015) 7|57 &F5za)) 37) 930 Fig. 9%
=8 Ao E =yt ol 3| Foh= wEke z
@ o & A= PLS  R3CE MY

o3 tilt assembly”]
Table (2] ZAI}E EO)E 3

W7o & Halse AP
S7EA A k] case?

8 Al case7e| WO g 3}

3

Z 500 N2t 312 A8 ils

{a) Caverside buttom {b) Coverfront length
211.9 -> 300.0 211.9 ->300.0

A4

(d) Coverfront wide
173.4 > 200.0

{e.1) Bolt position

Fig. 9. Dcsign case study.

(c) Coverfront height
148.0 -> 200.0

e2) a:H->71
b:0->355
¢:0->0

A3 Table 20 YERIAGH M

= CAD/CAMTE] =8-F A1 ¥ A 235 20060 49




134

2z 9

1ET, i, e

LG,

Table 2, Results of analysis by design change

ﬂ[ﬂli]ﬁ Glass | Bulb Caslu?IOCt]:\fcr sp?;}tlille l:asELl;‘:)lper c:l;\f’?i%y ass«!lfl!l'bly Handle asssfnbbly ltf:;flllﬁ:gr Rez?ri:mr %:;\::f L(I);f::;'de
default | 389 | 0.07 | 1000 | 102230 22122 | 88.16 [ 40255 276 | 027 732 1548 | 52.86 | 313.73
AAA] 383 ] 009 | 1070 | 102290 21536 | 109.37 | 407.10 [ 349 [ 0.3 1258 | 1360 | 5172 | 34229
AAWE7A2| 390 | 022 | 1187 [ 125570 217.21 | 13227 | 43517 | 399 | 067 1498 | 1713 | 5407 | 357.04
AAMA 235 [ 005 | 1165 |1059.80| 24355 | 4479 | 43831 336 [ 052 4.96 744 [ 1IL70 | 41027
AWM 264 1 004 | 1073 | 83604 | 21440 | 60.69 | 400.15 | 1.8 0.53 8.85 964 | 5070 | 288.09
AAMEAs] 391 [ 000 | 1052 [102200] 21540 | 8782 [ 40721 ] 296 L1 1300 1 1391 | 5228 | 31823
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