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A Study on Torsional Stiffness Improvement of a Vehicle
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Abstract

Using high tensile steel plate makes the vehicle body stiffness lower even though it can
lessen the fuel consume rate in application of weight reduction.

The crack which happens arround vehicle window glass is brought about due to fatigue with
low torsional stiffness. The paper presents a most suitable way to increase torsional stiffness
using elasticity theory. Also the result of this study shows good agreement with FEM and
experiments. We used a passenger car for calculation in this paper. Because we can apply the
result of this study to fire engine as well as passenger car.
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Fig. 1. The crack which occurred in a car body.
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Fig. 2. The cause of crack occurrence.
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Fig. 4. The analysis model for torsional stiffness.
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Table 1. The result of analysis.
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Table 2. The effect of reinforcement.
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Table 3. The result of the box type model.

AAE RdL BF AFTFEA 50070 AFe] 4
822 FAHY e AARAL #FE 53}
I & &) 5000N - mme] RHEE 713y
=2

Table 3o} 2 Z3+E Vello

oA AJSE FYo BARE BAS
A AY o] gloy VA BAHe 54%
o] vl &g Aol FUtH A Eg FAE A3
AUE &A% GRS FZH(E Jeded
Vz B¢ e AE AUk ol VA
H7tgo] HF & dod|A] = ¢S #2
Az A% ARE FHFE YedlE AL =,
Agst FHoA VA BFHe] a3l Hold
< ¢ Ut gets VA RS AA A=
H7Awe] 9 g FAFE 4o91A ¥=§ 43
gloF & Zolty, T3 FUY BERAWRE o=
A ol 58 A= AF A9 A9 Y
87 1229 B7F 237t AU

29 109 AA ZEA 4 2d-& 20009 7K
o] 4 a2 500479 W 842 oFH
ot AN 2Y 109 FEE X 2#Md(front
suspension) ¥ 9] xy,z&9o] ¥ RUEE
RE &35 glo] M2#MME (rear suspen-
sion)d] #&& Jutg, $&2 Pos 9
@ 7HEE 7t AL HEH e Sete] AN
3

a) ») 5:) a) [}
=
P o (;;j?r;}jra o 24 27H8(%) v 2

a) 1.21 x 107 7 &

b) 1.21 X 107 0

c) 1.86 % 107 54 AYe fog e A
d) 1.86 X 107 54

e) 1.35 x 107 12

52wy - mpmas 114 1RGES 25%) 19975 35




Agae) AAAHENe ZRAYY FHHIL
Atk FZ FALH BES FHo] oty
Ae NVHRFA2S)A5FEE ddtde 534
Aol A3 Fasith & Aol o3t
For o] o Ao ol A= Fe
EA7F AR R0l FFEY AR ¥ E
g R A{AFF7 B fEe 22 7
B o s At 3RS 49 AE
Sttt 489 B9 o= (booming noise)
o] W elo] Hh FHAAL 4 (12)9) o4
AH 73 DHE BAV A & FHFAAY
HEE AF355 531 $50E HYrlste
v, AR k7t B2 FARZAEA /AT
FE AXA Ho Ak
(12)

1 [k
f_Zn' m

ANAM f: I{FAEF, k: BFZE m: FA
o 714 & 22 (modal analysis) 84 & F 3t
ZAAFFE A FHAGES AAY 17

Table 4. The result of the car body modei.

THAEFE UEAT AR ]

= la
et

o5
59 2 PUFY THAFFE A4, A2AR
5o T§AES R 2HOEREHY YYd o
# A7 AL A7 st o= BETA
5242 0 ¥ 4 2 A9E Yepith
A3 2do] 9% AVARE ol2aA 2 4
Age] 4RasWAAAAst A I8 B
2 HolT YTe T 4 A ol BN o
24 g 2ol A% HA®o| VA BTRT

A7 v, £ G RGBT A9 &t
Aok 22y 2% 4o olfre dAY BF
Ho] A=A x 9 F& 2t3 )7 W&ol

TH BRBE OB o5 A 6% &
F7t ARen, A3 G2 A5 FAF Y
Az} wANMAR AR B3AH Y 85
7 AR 47 S X %2 A
"y JgAEH Jorg 7.3%% e &t
AR

FHZ A= BAZEH WA R A
9] LY S/ EE BolX PR Ho}

a)d b) c) 4a)
N N
a) £ )
HEd 24
CRALIL GJ x10° 3% 7v2(%) 2K AF#(HZ) AE55 FMFHZ)
(Kgf - mm? /rad)

a) - 9.6 7] & 21.29 7] &
b) 11.6 21 24.93 3.64
c) 114 18.7 24.65 3.36 -
d) 9.8 2 21.64 0.35
e) 10.2 6 22.21 0.18
) 11.6 21 24.88 3.59
g) 10.3 7.3 22.57 1.28

WEIA K - WBHSErEE 114 1R GE% 25%) 19974 3A 53



AZ} B7tgto] BAAA ZrtolxE 2 F37F ) lct.

¢ ¢ 7 Utk AAY Z/AEFFE IHZ & A fRarye] vEY FAE Hasta
AN fsiE A2E oEigel B2y FHeAYOE 2T AP AP RY 52
3.46HZ Asolgte AL sty A3 B RE ¢ F 3tk 2 olfe FEasye AL
o vjs) 433 & EaJr:f: 42 A&S Uyee Edos HEY A0 0%PE 4TS 71X
AHolt}, t A% ¢34 (front wind shield , rear win-
dow glass)e] T =9 JEHZ ALS AA
V. Alglof) o8t AHS A2, Agore FaFol gle &4 AA

(white body) & AH&-37] o &ojt}.

o] 2ai M} iyl 9 AAE HF5 3
7] 93t AR ZAE ol g3l AFL AN .2 £
o}

AR 18 583 AA6 Az BAFR-E HA AL 2 AF WA g A nA=
& A vepdth 27 8e £/ Imme] ¥4 HEH AARE $HI7HE HASHAM A
AAZH spcEA HFE WA F7| 8o H= 717] 9sta] BAE, Fealy, 4F S 539
£ 4A5Qth B 54 A3ZHE vERY. B HA AFE =238 2 W& 89Fsd
2RE 21790 Qle A4Eg Ax 2 HEE 1. 24 Y4 (0BL)el dX3 2732 9&
A28 A7} BA 36% Ao =& ¢ F g AA4e FdAII=Y ofFEd &5t 9l
Table 5. The resuit of experiments. 5 37} #e doz olTAAW HEY ZA

HeE 3y o FAET A o] SR 4% BE

By GJ x10° 3% 7+4(%) N 4 Gt

(Kgf - mm? /rad) 3 A% MBS ASeE HA 20% o4
Sk 7.33 i . o) 7+ zsk:; 8 2 9o}
AR} 87} 9.95 36% 4

4. AZ RAUE Mg AA9 HEd 1
A nE=9 1{FS7t 3.46HZ P33

-

- .
202

1. EEfeo B A K & B8, NIKKEI MECHAN-
ICAL,1985, 11, 4

2. BHEE WL & ¢ 2T HEMEATEE oI L,
NIKKEI MECHANICAL, 1986, 5, 16

3. d4Ee 29, 84L& 7§ Weld Bonding A}
dHY 7% By, dFagerAss, A7d Al
3% p.99

Photo 1. The sight of experiments.

B4 wmax - mraen 1% 190GE% 25%) 19974 34



