
C o p y r ig h t 2 0 0 5 K S A E
1 2 2 5 - 6 3 8 2 / 2 0 0 5 / 0 7 4 - 1 5

T r a ns a c tio ns  o f K SA E , V o l. 1 3 , N o . 2 , p p .1 0 8 -1 1 3  (2 0 0 5 )

1 0 8

1 . 1 )

,  

,  

.  

*T o  w h o m  c o r r e s p o n d e n c e  s h o u ld  b e  a d d re s s e d .
jh lim 2 @ k id i.o r .k r

.  3 0 m p h  

(4 8 .3 k p h )

3 5 m p h (5 6 k p h )

(N C A P  : N e w  C a r  A ss -

e s s m e n t P ro g ra m )

, 

.  

* 1 ) 1 ) 2 )

1) 2)

A Study on Characteristics of Damageability and Repairability with Similar 
Platform Type at Low Speed 40% Offset Crash Test

Jonghun Lim*1) Insong Park1) Seungjin Heo2)

1)Automobile Technology Department for Korea Automobile Insurance Repair Research & Training Center(KART), 125-1 
Susan-2ri, Sulsung-myun, Icheon, Gyeonggi 467-882, Korea

2)School of Mechanical and Automotive Engineering, Kookmin University, Seoul 136-702, Korea
(Received 7 September 2004 / Accepted 30 October 2004)

A b s trac t : T h e  d a m a g e a b il i ty  a n d  re p a ira b il i ty  o f  s im ila r  p la t fo rm  ty p e  v e h ic le s  c o u ld  b e  v e ry  c o n c e rn e d  w ith  d e s ig n  
o p t im iz a t io n .  In  a ll  th e  v e h ic le s  c ra sh  te s te d , sm a l l  s iz e  p a s se n g e r  v e h ic le s  w e re  w e a k n e s s  in  a sp e c t o f  d a m a g e a b i l i ty  
a n d  re p a ira b i l i ty .  T h e  m o s t c r i t ic a l  a re a  a p p e a rs  to  b e  re p a ir  c o s t  c o n s id e r in g  th a t  p a r ts  c o s t  is  th e  la rg e s t  p o r t io n  o f  to ta l  
re p a ir  c o s t  s e g m e n ts .  B e s id e s  re p a ir  c o s t ,  a t ta c h in g  m e th o d  o f  f ro n t  s id e m e m b e r  a n d  s u b fra m e  a re  p la c e d  sp e c ia l  
im p o r ta n c e  fo r  im p a c t  e n e rg y  a b so rp tio n  a n d  d a m a g e a b il i ty  a n d  re p a ira b il i ty . S o  in  o rd e r  to  im p ro v e  d a m a g e a b il i ty  a n d  
re p a ira b i l i ty  o f  v e h ic le  s tru c tu re  a n d  b o d y  c o m p o n e n t o f  th e  m o n o c o q u e  ty p e  p a s se n g e r  v e h ic le s , th e  e n d  o f  f ro n t  s id e  
m e m b e r  a n d  f ro n t  b a c k  b e a m  s h o u ld  b e  d e s ig n e d  w ith  o p tim u m  le v e l  a n d  to  su p p ly  th e  e n d  o f  f ro n t  s id e  m e m b e r  a s  a  
p a r t ia l  c o n d it io n  a p p ro x  3 0 0 m m . T h e  e f fe c tiv e n e s s  o f  d e s ig n  c o n c e p t o n  th e  4 0 %  o f fs e t  f ro n ta l  im p a c t c h a ra c te r is t ic s  o f  
th e  p a s s e n g e r  v e h ic le  s t ru c tu re  is  in v e s t ig a te d  a n d  su m m a riz e d .  
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Table 1 Experimental conditions for crash test

T y p e
T e s t

v e h ic le

T e s t
v e h ic le
w e ig h t

(k g )

C ra s h
s p e e d

( k m /h )

V e h ic le
d is p la c e
-  m e n t

(c c )

S u b
f ra m e

A -c a r 1 ,5 3 5 1 5 .0 1 ,9 9 7

B - c a r 1 ,5 3 8 1 5 .0 5 1 ,9 9 7

S u b
f ra m e

C - c a r 1 ,3 4 6 1 5 .0 1 1 ,4 9 5

D -c a r 1 ,3 7 3 1 5 .1 1 ,4 9 5

4 .1  

A i r - b a g  E C U  U p p e r  X - A X I S ,  B  

p i l l a r  L H  X - A X I S  

F i g .  1 A i r - b a g  E C U  U p p e r  

X - A X I S 1 , 9 9 7 c c  ( A - c a r ,  B - c a r )  

8 . 4 8 5 G  @  0 . 0 4 3 s e c 1 , 4 9 5 c c  
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(a) Variation of longitudinal acceleration of Air Bag ECU
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(b) Variation of longitudinal acceleration of Air Bag ECU
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(c) Variation of longitudinal acceleration of B Pillar LH
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(d) Variation of longitudinal acceleration of B Pillar LH
Fig. 1 Variation of longitudinal acceleration of air-bag ECU 

and B Pillar LH x axis at insurance frontal crash
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(a) Before crash test

(b) After crash test
Photo.  1  Damaged type of front sidemember of A&B car

(a) Before crash test

(b) After crash test

Photo. 2 Damaged type of front sidemember of C&D car
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Photo. 3 Damaged type of sub-frame bolt  of C&D car
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Table  2  Repair parts of test vehicles

C a r

P a r ts

R e p a ir  c o n te n ts

R e m a r kA -
c a r

B -
c a r

C -
c a r

D -
c a r

F ro n t  b u m p e r X X X X

X :R e p la c e -
m e t

R :R e m o v e  
& In s ta l l
B :R e p a ir

H o o d X X X X

A -c o n d e n s e r X X X R

R a d ia to r X X R R

S id e  M e m b e r X X X X

S u b - f ra m e - - R R

E /G  A s s y - - R R

W h e e l  h o u s e - - B -

, 

.  F ig . 2

, A ,B  

6 3 %

3 7 % , C

3 6 % , 6 4 % , D

4 0 % , 6 0 %

.

Fig. 2 Repair cost  comparison(Unit : )

Fig. 3 Repair cost  by component

, F ig . 3

, 

,  C

.  

Fig. 4 D&R index of test vehicles

(d a m a g e a b ility  &  re p a ira b ili ty  in d e x ) F ig . 4

A , B  (1 ,9 9 7 c c ) 0 .3 8   0 .3 9

, C , D

(1 ,4 9 5 c c )  0 .7 0   0 .4 3
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