Transactions of the Korean Society of Automotive Engineers, Vol. 11, No. 2, pp.182-189 (2003)

& 52 M8 Jlagouse) et

BZsuol ofst o+

A Study on the Repairing Cost Down Effects of the Car Bumper
Systems with Gas tube in a Low Speed Crash Test

In Song Park™” - Hui Chang Jo”

Korea Automobile Insurance Repair Research & Training Center, Gyeonggi-do 467-882, Korea
2)Department of Automotive Engineering, Seoil College, Seoul 131-208, Korea
(Received 24 January 2002 / Accepted 8 October, 2002)

Abstract : We have found that the damage of the front part for a vehicle and that of the rear part for a vehicle are the
majority of frequency experienced by the traffic accidents. In conventional bumper system was designed by safety
standard regulation at low speed crash. For example there are 2.5 mile and 5 mile bumper. The conventional bumper
system was the crash from max 5.5 mile to 3 mile low speed occurs most frequently and results in the highest rate of
repairing cost in statistically. On this study, in order to check the damageability and repairability of gas tube bumper
system, RCAR 15 km/h 40 % offset frontal crash test was adopted in low speed and we have a gas tube bumper parts
test and vehicle test with gas tube bumper. we can find gas tube bumper system definitely can improve the
damageability and repairability of the vehicles and contribute to down the repairing cost.
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(c) Scene of crash test
Fig. 1 Pendulum crash test equipment and scene of crash

test

Table 1 The specification of pendulum crash test equip-
ment

FATANE

AFAE

» Pendulum frame dimensions
- Height : 5.48 m
- Length : 7.03 m
- Width : 6.15m

« Vertical adjustment capacity
-0.35~530m

= Actual top speed : 29 kin/h

« Fixed barrier equivalent speed
- (Mcar = Mpend) : 20.4 km/h

—

Pendulum
frame

- Casriage overall dimensions
- Height : 0.61 m
-Length:1.52m
- Width : 1.80m
« Carriage weight adjustment
capacity
! - 606 Kg(min)~2725 Kg(max)

Carriage

Retracr/release? « Two pneumatic cylinders

mechanism - 110 psi
Rebound « Prevent multiple impact
mechanism - automatic
Velocity « Type : portable stand —<
measurement (optical emitter and detector)

system « Accuracy : 0.0]1 msec

» Loadcell: 2,500 Ibs X 3EA

tati
Instrumentation Accelerometer : 100 g X 1 EA

Data accusation - Type: DAS- 016
system _,

2 do)

ERoze vy ALHASZEAEY] LT
BEHE WL F AFEHE o] &3 A8A Al
7V5sked B2 A 7hlld) el o) SE A o) o
stz A H3HA A 5 =5 5 Aol

53] ST 4498 243 A3l pen-
dulum carriage AH 2.ZT A 250 2= 4 37)9}
7HEEAE AASA L, FESEE ASSH] 98
0.0lms9) AEEE 717l $ 22747

i
4
H
e

EZRNO
N
B
)
n
e
o
el
bt
i
o
it
ok
rr
o

Al gHPH © 2= RCARON A 748 AW 15kavh
40% 2 Al FEAE S Fig 29 o] AE

Transactions of the Korean Society of Automotive Engineers, Vol. 11, No. 2, 2003 183



EHILE O Y

X T 4B
200 00 £40K STE F POGAIN CNELIE

MR, 3B HE

Fig. 2 RCAR 15km/h 40% offset frontal crash test
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U = Offset 40%, B = Width of vehicle
VF =15.0+ 1.0 - Okm/h
R = 150mm, F = Test vehicle

(a) Frontal crash test
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MB = Moving barrier, MMB = 1000kg+5kg
H= 700mm=10mm, h = 200mm=10mm
F = Test vehicle, r=S50mm

Right hand drive vehicle shown
MB = Moving barrier, U = 40% Offset
B = Width of vehicle, VMB =15.0+1.0-0km/h
VF = 0km/h(Release parking brake)
R = 150mm, F = Test vehicle

(b) Rear crash test

Fig. 3 RCAR crash test for the damageability and repair-
ability of vehicle
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{a) Conventional bumper system (b) Gas tube bumper system
Fig. 4 Basic structural characteristics of each bumper system
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Table 2 The kind of specimens for crash test
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(b) Dummy vehicle with multi-low gas tube

(c) Dummy vehicle with 3 low gas tube
Fig. 5 Test specimen attachment for trial crash test

(a) Vehicle with conventional bumper system
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(b) Vehicle with gas tube bumper system

Fig. 6 Test specimen attachment for real crash test

(b) Multi-low gas tube bumper system

Fig. 8 Test and damage shape of real crash test
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Fig. 7 Test and damage shape of trial crash test
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Table 3 The acceleration of each test specimen in trial crash

test
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Table 4 The acceleration of each test specimen in real crash

test
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(b) Multi-low gas tube bumper system

Fig. 10 The B-pillar acceleration(LH) of each test specimen
in real crash test
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Table 5 Damaged parts & repair cost of each bumper

system
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