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(Technology for Initial Design and Analysis of
Vehicle Pillar Structures for Vibration)

(Hong-Jae Yim, Sang-Beom Lee)
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L=—6'(3+h)

A=2A(D)

Equivalent
Thin Wall Box Design Variable
name————- A, 1X ==>t, h

296 Whuws $7h AAdse wa

EL AAGAF 7R AAE5 A28(%)

Part A Iy Iz ]

A Pillar -10.0 4.0 10.1 0.4
B Pillar -10.0 10.1 2.8 1.7
Roof Rail -10.0 26.8 16.7 2.3

Header -99 31 2.9 0.0

Backlite -10.0 123 71 0.0
Sail Pillar -10.0 108 100 1.2
FBHP -10.0 0.2 0.2 0.0
Rocker -10.0 128 77 100
Cowl| Bar -10.0 183 39 8.6

E2 ANAAF A A5 R APAY
TNBARA AT AT
1st Bending (Hz) | 249 26.1 +1.2

2nd Bending (Hz) | 269 27.1 +0.2
E2 34 |Design Mass (kg)| 181.8 1778 -4.0

B3 AALAF Tt AAESs E8 v
| 4AREA | <10%, | 411 <50%

Tnitial Optimal
Pari[ID | t | H | v | %Change | H’' | %Change
A | 071052 502,049 -488 | 596 1877
pitey | 9721052 502[0.490 " -488 | 596] 1876
973052 502]043] -1694 | 627 249
B | o8l 032 742030 52 | 879 1836
 [Tom[030] 860[0.2] 2697 | 1L16] 2971
Pillar ["opaT 031 0.00[0.22] 2087 | 1195 3151
832[ 0.32[ 1058]0.22] _-3002 | 1389] 3124
o983 028] 13.13[020] 3015 | 17.20] 3095
992[ 0.25] 1534] 0.17] -%0.16 | 20.06] 3069
981 0.28 15.13)0.19] _-30.09 | 1978] 3071
982[ 0.27] 15.89]0.19] _-30.16 | 2076|3064
0990] 0.27] 16.08]0.19 -3009 | 21.00] 3062
980] 0.24] 1959] 0.16] 3026 | 2556] _30.43
Roof | 974[0.39] 1009]036] 546 | 1191 1803
il |975015( 1005[0.16] 697 | 1187] 1808
I "o76[ 015 10.05[0.16] 697 | 1187 1808
977 0.15] 10.05/0.06] 697 | 1187 1808
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Bolxt,

¥4 B-Pillar®} @844 vlw

A-car | B-car (% Change)

Ixx 40.92 29.91 (-27%)
lyy 25.39 17.77 (-30%)

HS. A9 AFEEN R AANAF vin

A-car B-car (Change)
1st Bending(Hz) 2352 23.36 (-0.16)
1st Torsion (Hz) 30.13 30.11 (-0.02)
2nd Bending (Hz) 2894 2884 (-0.10)
Vehicle Mass (kg) | 145870 1458.39 (-0.31)
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