HAF YRS X M 27 H 535 pp.63-68

May 2010 / 63

Journal of the Korean Society for Precision Engineering Vol. 27, No. 5, pp. 63-68

SLERE

ZE9 Mz 3F 44

Manufacturing Process Design of Aluminum Alloy Bolt

X, 42 HANS 2081

Jihwan Kim', Soo-Won Chae®™, Seung Sang Han® and Yohun Son®

7| I'S-@! } (Graduate School, Department of Mechanical Engineering, Korea Univ.)
De{fEtn 7|A S8 (Department of Mechanical Engineering, Korea Univ.)

3 GAFESY FAZ AL (Youngsin Metal Industrial Co., Ltd)

04 Corresponding author: swchae@korea.ac.kr, Tel: 02-3290-3367

1 d2tjeta oyg

I"JE

Manuscript received: 2009.9.17 / Revised: 2010.2.17 / Accepted: 2010.3.18

The use of aluminum alloy parts in the automotive industry has been increasing recently due to its
low weight compared with steel to improve fuel efficiency. Companies in the auto parts
manufacturing sector are expected to meet the government's strict environmental regulations. In
this study, manufacturing process of aluminum alloy bolt has been designed from forming to heat
treatment. Bolt forming process is composed of cold forging for body and rolling for thread. In this
study only cold forging process is considered by employing the finite element method. In the cold
forging process, preform shape was designed and damage value was considered for die design.
Two steps of forging process has been developed by the simulation and a prototype was
manugactured accordingly. As a final process, solution heat treatment and aging process was
employed. A final prototype was found to meet the required specifications of tensile strength and
dimension.
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o*- = max. principal stress
O = effective stress

£ =effective strain

&f

effective fracture strain
C = critical value
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Fig. 1 Established forming process of bolt
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Fig. 2 Preform shape fault of design 1
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Fig. 3 Faults of prototype by design 1

(a) Design 2

(b) Design 3
Fig. 4 Forming simulations of design 2 and design 3
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(a) Design 2
Fig. 5 Damage values between design 2 and design 3

(b) Design 3
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Fig. 6 Prototype forging process of design 3

ig. 7 Dies for prototype forging of design 3

Fig. 8 Forging steps and final rolled prototype
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(b) After heat treatments
Fig. 9 Sectional pictures of Al alloy bolt before and after
heat treatments by 200X magnification
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