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Abstract

In the manufacture of automobile suspension modules at a company as parts supplier, the design
process includes the detail design and the design modification via structural and fatigue durability
analyses considering PoF(physics of failure) of their weldments that are repeated more than four times
sequentially. The approval of the design and the release of final drawings follows. For the suspension
modules, e.g. control arms and cross member, the man-hours per worker required in the process
outlined above can reach as high as 1,414hours. Application of the developed integrated design system
can reduce the man-hours of 1,004. In comparison with the conventional design process, this integrated
design system reduces the required time by about 40%. If expense is taken into account, a savings of
approximately $192,000 is estimated, assuming the design process accounts for 1.5% of total sales for

the parts supplier
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Table. 1 Material coefficients of SWT's equation

o (MPa) b c €
SAPH38 7205 -0.1049 -0.4948 0.1952
FB540 1102 -0.1049 -0.4489 0.1297
FB590 999 -0.001 -0.5377 0.2399
DP590 1117 -0.1058 -0.6821 1.267

a’f . Fatigue strength coefficient, e’f . Fatigue ductility coefficient,

b : Fatigue strength exponent, ¢ :

Fatigue ductility exponent
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Fig. 7 Architecture of integrated design system
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Fig. 8 Design parameters and scenario of ECO for
suspension modules
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Table. 2 Efficiency analysis of the integrated design system

A7) @A) ) MAN-HOUR
et o NE W AEA ERAANET A8
A H AT LN RR L/Arm RR C/MBR FR L/Arm A RR L/Arm RR C/MBR FR L/Arm A
(hr) (hr) (hr) (hr) (hr) (hr) (hr) (hr)
FAE A7) 50 30 40 170 50 30 40 170
|
A A Taskl 130 180 70 380 160 220 90 470
1
A AR 40 60 30 130 40 60 30 130
!
e Task2 8 30 1 92 0.2 1 0.1 1.3
}ﬁiﬁ{ Task3 0.2 1 0.2 1.4 0.1 1 0.1 1.2
Task4 1.3 2 1.2 45 0.1 0.5 0.1 0.7
|
AAS AR Taskl 30 60 30 120 0.1 0.2 0.1 0.4
1
] Task2 1 3 1 13 0.2 1 0.1 1.3
A S P 0.2 1 0.2 14 0.1 1 0.1 12
_ Taskd 1.3 2 1.2 45 0.1 0.5 0.1 0.7
e
27 !
Al | AAEA @23H Taskl 30 60 30 120 0.1 0.2 0.1 0.4
44 !
o Task2 1 3 1 13 0.2 1 0.1 1.3
iﬁiﬁ{ Task3 0.2 1 0.2 1.4 0.1 1 0.1 1.2
Task4 1.3 2 1.2 45 0.1 0.5 0.1 0.7
!
AAFA (3R 30 60 30 120 0.1 0.2 0.1 0.4
1
o Task2 1 3 1 13 0.2 1 0.1 1.3
LTS [[Tass 0.2 1 0.2 14 0.1 1 0.1 12
Task4 1.3 2 1.2 45 0.1 0.5 0.1 0.7
1
BRI 10 20 10 40 10 20 10 40
! L% )
) 50 30 50 180 50 80 50 180 FEARNE
A T5 396 716 302.6 1414.6 311.9 470.6 221.5 1004 29%
FAAAZR A8 I35 246 476 172.6 894.6 161.9 230.6 91.5 484 46%
AL o]&3 FTFHEAAANES JEsie] A Advanced Manufacturing  Technology, Vol.35,
ARl AA AU 5 AL&3te] FFAA Al2~H No0.9-10 (2008) 1000-1013
o] FEEANS AN A dF F5HEE & (4) Tseng K.C., Abdalla H. and Shehab E.M. : A
27t 40% ol FdES gl skl Web-based integrated design system: its application
on conceptual design stage, The International
2NEd Journal of Advanced Manufacturing Technology,
Vol.35, N0.9-10 (2008) 1028-1040
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