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Study on the design of the passenger cars bumper rail to reduce the weight

Yi Kyu Kim*, Kyu Zong Cho**

ABSTRACT

Recently vehicle development trend puts emphasis on cost reduction and performance improvement through weight
reduction, and safety security to protect passenger and chassis against external impact.

Primary factors effected on vehicle safety are chassis structure, chassis system, and safety equipment like bumper.
Research in part of weight reduction is proceeding actively about prohibition of over-design and material through
optimal design method. Bumper in these factors is demanded two of all factors, safety security and weight reduction. It
is the part that prohibits or reduces a physical impact in low speed crash. Bumper is composed of a few parts but this
study exhibits the shape of bumper rail has a role on energy absorption of safety security and weight reduction from
structure analysis of bumper rail's variable shape surface
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Fig 1. Structure of the bumper assembly
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Fig 2. Diagram of the pendulum impact test
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Fig 3. Diagram of the barrier impact test
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Fig 4. Distribution of stress of rail

Rail 9] Y& X W7} Bracket 7} T
5 £9A dol TR0z E¥Ea Hu
ZF 0.0124mm 8 Yt}

@ Stay 9] 20in Center pendulum test

Stay ¢} 38 B ¥ Rail 3 AZHE 29 =
@A 9ol A4 JeEn Yo gy 43
@ gHth A $8L A2 Ad Zdx Ry
485Mpa o]t}

Fig 6. Distribution of stress of stay

Stay o] BEE BEXE= B9 ZA:R Ro) =
FHog E¥3u A WHEFL 0.1086mm o]}

o

Fig 7. Distribution of strain of stay
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Fig 8. Distribution of stress of rail
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Fig 9. Distribution of strain of rail

HYL 20in,16in S Hlmol FFHF A EA
ARo] A& G AgH uFxz Ay
Ql MygEde FRFHQ Wy ¥4,

A WHFL 0.038mm = M A Uehd

Fig 10. Distribution of strain of rail
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