Transactions of KSAE, Vol. 23, No. 4, pp.371-379 (2015) Copyright © 2015 KSAE/ 137-02
pISSN 1225-6382 / eISSN 2234-0149

DOI http:/dx.doi.org/10.7467/KSAE.2015.23.4.371

A HFNY -0 FE g W

FACHSII TIESAME] - BACHSIT TIARSABEE - B4l 7| E0iP)

Structural Design of the Light Weight Axle Beam for Medium Duty
Commercial Vehicle Using Hot Press

Kijoong Sim" - Hangwoo Shin" Wonyoung Cho" - Gyoojae Choi ™ « Youngchoon Lee” -
Youngho Son” » Namjin Jeon’

UKunsan Advanced Technology Innovation Center, Kunsan National University, Jeonbuk 573-701, Korea
ISchool of Mechanical & Automotive Engineering, Kunsan National University, Jeonbuk 573-701, Korea
“The Institute of Technology, Hwa Shin Co. Ltd., 105 Seongseogongdanbuk-ro, Dalseo-gu, Daegu 704-946, Korea
(Received 16 September 2014 / Revised 4 February 2015 / Accepted 27 April 2015)

Abstract : This paper represents the structural design of the light weight axle beam for medium duty commercial
vehicle using hot press. To reduce the weight of the axle, axle beam of solid type was replaced by hollow type which
was made by hot press. According to the change of axle beam structure and manufacturing method, we have to
investigate the structural strength and fatigue performance. To verify the axle beam performance, the structural analysis
was carried out by simplified axle beam model and various design parameters that are axle beam height, thickness and
width. From the analysis results, the light weight axle beam structure was founded and applied the full model analysis.
This study will be used as a guidance in development of the light weight axle for medium duty commercial vehicle.

Key words : Medium duty commercial vehicle(Z 3-8, Axle(*F=), Axle beam(X=H1), Light weight(7d &),
Structural analysis(7-3=31]4), Structural strength(7-3=7J %), Design parameter(“2 7] ¥ %), Fatigue(3] 2)
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Fig. 1 A forged front axle assembly
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Fig. 2 Developed front axle beam assembly

Table 1 Materials and manufacturing methods

Item Manufacturing method Material
Axle beam Hot press, CO, welding | POSTEN 55H

Knuckle Hot forging, Machining SCM 440
King pin arm Casting, Machining SCW 450
Spring seat Casting, Machining SCW 450
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Table 2 Material properties of an axle beam

Item Values
Elastic modulus 210 GPa
Poisson's ratio 0.29
Yield strength 400 MPa
Tensile strength 539 MPa
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Fig. 3 Load and boundary conditions of the axle beam
assembly

Table 3 Load and boundary conditions of the axle beam

assembly
Item Constraint direction / values
q X, Z, Mx, My, Mz
Fi
D.(e. X, Y, Z, Mx, My, Mz
position
X, Y, zZ, Mx, My, Mz
Force -z direction / 66 150 N
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Fig. 4 Simplified analysis model of the axle beam
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Fig. 5 Optimization factors of the axle beam
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Table 4 Maximum stress at hole positions

[Unit: MPa]
S1 S2 S3
Original 395 372 333
Down 390 371 333
Right 406 371 333
Left 381 371 333
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Table 5 Optimization analysis conditions of the axle beam
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