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A Study on the Improvement of a Damageability and Repairability by
Improving Mounting Structure of a Bumper for Passenger Cars
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Abstract: The purpose of this study is to analyze the bumper mounting structure of passenger vehicles at
low speed collision. In order to improve the repairability and damageability of the vehicle, the low speed
crash tests of RCAR(Research Council for Automobile Repairs) standard(front & rear 15km/h 40% offset crash
test) were carried out for analysis of 3 different types of bumper mounting structures. The results of
experiments show that the impact energy absorbing ability of bumper stay with rectangular crash box type
vehicle which is inserted into the bumper rail was superior to another two different bumper mounting
structures that are applied to many passenger vehicles. In this thesis, well designed bumper mounting structure
such as rectangular crash box type can enhance the safety of occupants as well as contribute to reduce repair
cost at low collision accident by improving repairability and damageability of vehicle.
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Table 1 Details of test equipment
Desc Spec. Remarks
Driving Motor 1,000HP DC motor
Length of run-way 215m "
Weight of fix'g barrier 400ton Sm(B)x4m(L)*3m(H)

Table 2 Sensors mounted on test vehicle

No Sensor position. | Serial No | Dir. | CFC | Sensor type
! Front tunnel AI6G | X | 60 | Tr3rcias)
2 «“ AE8W1 | Y | 60 "

3 “ A96J Z | 60 "
4 Frt sidemember LH Al18G X | 60 "
5 Frt sidemember RH A68H X | 60 "

Table 3 Details of accelerometer and timer

Name Mpdel Serial No

ENDEVCO 7231C-750 Al6G
AE8W1
A96J
Al18G
A68H
ENDEVC0928321 AE8W1

" ENDEVC0928378 z

Accelerometer

215 M

33M 182 M

Out door

In door

E

f ! =¥

©

Runway Traction cable Vehicle reparation

room(Start point)
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Table 4 Details of test vehicles

Displacement
volume

2,000cc

Vehicle | Veh. condition Dummy position

Width of
tested vehicle

New car Driver seat

Test speed
=15.0+1.0kmih

Tested Farking brake : Off

vehicle

Fig. 2 Front crash test condition
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Table 5 Put table title put table title

Frontal index Rear index
Vel Price [ Repair | Test Repair | Test T](;tlal
cost | speed D1 cost | speed DI
A | 15,009 | 1,173 15.2 0.51 250 15.1 0.11 0.36
B| 14,834 | 1,445 15.4 0.64 321 152 0.14 | 045
C| 15427 | 1,532 15.3 0.65 839 153 0.36 | 0.54
D| 10,390 | 2,120 15.2 1.34 330 153 0.21 0.91
E| 9,845 | 1,266 15.1 0.85 552 152 0.37 | 0.67
F | 10,410 | 1,227 15.3 0.77 667 154 042 | 0.64
G| 6,250 | 1,205 15.2 1.27 737 153 0.77 1.08
H| 6,360 628 15.4 0.64 522 15.1 0.54 | 0.60
gt Ao =Ed ArEAE v, Sl
3. Ao 32 nF
3.1 SEAEE st &44 - F2ld Ut
Foll A AFs ALEFTEAIE 7ol A 5
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D.L)S AE3I3th Table 5= 871 xb&ol] tigh &
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Bumper cover Energy Absorber

A—

Back beam

Energy Absorber
Bumper heam
Bumper Stay

‘Bumper stay

—

Side member Side member

j o Section A-A

Fig. 6 Crash box type bumper mounting

Bumper cover Energy Absorber
A—»
[\/ Back beam
Energy Absorher
 Buckbeam |

7

Bumper Stay < Bumper Stay

Side member Q
Side member
—n Section A-A

Fig. 7 Inserted type bumper mount‘g

Bumper cover

A— Energy Absorber
zﬁ} Back beam
Energy Absorber { L
=
<

| Back beam ¥ ‘

AVAVL

Bumper Stay i
Bumper Stay
Side member Q

Section A-A

A—sr

Fig. 8 Intermediate type bumper mount'g
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Table 6 A comparison of D.. for each bumper
mounting structure

Vel Damageability Bumper mounting structure
index Type 1 Type 2 Type 3
A 0.36 C
B 0.45 ¢
C 0.54 e}
D 0.91 C
E 0.67 @]
F 0.64 ¢
G 1.08
0.60 C
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SidemeberCrash box Bumper back beam

Fig. 9 A comparison of sidemember's front

structure between two types before test

Fig. 12 CAE simulation result from 60 ms

Fig. 13 CAE crash simulation result from 80 ms

v
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o

Strain 0.067~0.1(Green)

Strain  0.017(Dark Blue) Strain  0.15 (Red)

Strain  0.05~0.1(Light Blue~Green)

Fig. 14 Detail crash simulation result at 80 ms
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Table7 HIC value recorded in 3 vehicles

. Front Rear
Test vehicle
A B C A B C
12 12 10 13 10 11
Head
11 15 10 14 7 10
10 12 14 5 5 5
Chest
10 13 8
Femur Load 18 23 65
(kgr) 3 3 0
G
= H : Head
5 OF ¢ chest 170
® B[ F:Femur M 465
= 80 4 60
1 =l 1
< =~ — -
2 ;
25F 125
20 F - 20
15 415
10 410
5F |H|C|F| |[HIC[F| HICIF| 45
A B C

Vehicle Type

Fig. 17 g values recorded in a dummy at

low speed front crash test
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