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Abstract

The purpose of this study is to investigate the performance of shock absorption of recycled bumper applied to the standard
of shock absorption for newly-developed bumper. For the experiment, two different passenger cars which have different types
of bumper were selected. In this work, two kinds of reused bumpers were tested in accordance with an automotive safety reg-
ulation to verify exterior bumpers' impact energy absorption performance. The performance results of reused bumper test show
that the shock absorption performance indicated the almost same performance and similar characteristics of 2.5 miles bumper
test compared to the absorption performance of new bumper of test vehicles.
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Fig. 1. Pendulem impact testing system used in the study.
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Type 2 (Recycled bumper cover + Reused Back beam)
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Fig. 2. Structure and type of tested bumpers
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Table 1. A standard for pendulum test

Test standard & impact speed
Must be no problem on lamps and vehicle after impact test, load besides impact area to be below 905 kgf,
Impact position
Impact height Impact speed Check items Load besides
(mm) (km/h) Lamps Vehicle impact area(kg)
Front 508 4.1 0
Front right corner 508 24 must be must be 0
Ftont offset 508 4.1 1o problem no problem 0
Front right comer 508 24 0
Table 2. A standard for fixed barrier crach test
Test standard & impact speed
Impact position Must be no problem on lamps and vehicleafter impact test
Impact speed(km/h) Lamp condition Vehicle condition
Front impact 39 To be no problem To be no problem
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Table 3. The details of each bumper type

Veh..Type Part name Component
Genuine cover PC+PBT
! Reused back beam PP+EPDM+Talk
A Recycled cover* PC+PBT
2 Reused back beam PP+EPDM+Talk
Genuine cover PP+EPDM
! Reused back beam PC+PBT
B Recycled cover* PP+EPDM
g Reused back beam PC+PBT

Note) * The proportion of mixing ratio ; New material : Recycled
material = 4 : 6
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Table 4. Pendulem test standards and result
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Test standard & impact speed

Impact position

Must be no problem on lamps and vehicle after impact test, load besides impact area to be below 905kgf.

Impact height impact speed Check items Load besides
(mm) (kmv/h) Lamp Vehicle impact area(kg)
Front 508 4.1 0
Front right corner 508 24 0
no problem no problem
Front offset 508 4.1 0
Front right corner 508 2.4 0

Table 5. Barrier test standards and results

Test standard & impact speed

Impact position

Must be no problem on lamps and vehicle after impact test

Impact speed(km/h)

Lamp condition

Vehicle condition

Front impact 3.9 no problem no problem
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Fig. 4. Impact load shown in vehicle A-type 2.
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Fig. 6. Impact load shown in vehicle B-type 2.
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Table 6. Max. g value, max. load & duration shown in each
tested vehicle

speed Max. g Duration
Veh /direction Type X) Max. load (sec)
2.5mph/ 155¢g 1976 kg 012
Center | @0.142sec | @0.121sec ’
2.5mph/ 193 g 2125 kg 012
A Offset @0.122sec | @0.14sec '
2.5mph/ 132¢g 2071 kg 0.10
Center 5 @0.12sec | @0.121sec ’
2.5mph/ 1.66 g 2125 kg o011
Offset @0.125sec | @0.127¢ec ’
2.5mph/ 104 ¢ 1928 kg 0.14
Center . @0.13sec @0.11sec '
2.5mph/ 1.30¢g 1809 kg 014
B Offset @0.12sec @0.13sec ’
2.5mph/ 128 ¢ 1739 kg 0.14
Center 5 @0.104sec | @0.115sec )
2.5mph/ 107g 1652 kg 0.14
Offset @0.13sec @0.15sec ’

Table 7. The details of each bumper type
Veh. Type

Part name Condition

Genuine cover 10 year old, No damage|

1

Recycled back beam |10 year old, No damage

Recycled cover Newly regenerated

Recycled back beam |10 year old, No damage|

Genuine cover 10 year old, No damage

Recycled back beam {10 year old, No damage

Recycled cover Newly regenerated

Recycled back beam |10 year old, No damage
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