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Abstract : It is well known that the targeted fuel efficiency could only be achieved by more than 40% reduction of the
vehicle weight through improved design and extensive utilization of lightweight materials. In order to obtain the goal of
the weight reduction of automobiles, the researches about lighter and stronger rear sub-frame have been studied without
sacrificing the safety of rear sub-frame. In this study, the weight reduction design process of rear sub-frame could be
proposed based on the variation of von-Mises stress contour by substituting an AA6061 (aluminum 6061 alloy) having
tensile strength of 310 MPa grade instead of SAPH440 steels. In addition, the stress ratio variations (stress over fatigue
limit) of the rear sub-frame were examined and compared carefully. It could be reached that this approach method could
be well established and be contributed for light-weight design guide and the optimum design conditions of the
automotive rear sub-frame development.

Key words : AA6061(LF "]+ 6061 ), Rear sub-frame(2] ¢ A 2-3Z ¢ <]), Light weight(73 &3}), Design(’d
Al), CAE( 37 H 3-8 &3}

1. M 2 o 2012 d7FA] A7k~ viEE 1990 T H] 8% 7t
A AL B2 20129 ol dujE] = 2
52} 21219 o]AbslekA vl E o] 130g/kmS 23}
A, 2012 20€/g, 20133 30€/g, 2014 60€ /g,
201513 95 € /g2 717t dA A o2 WS g
of % o]t}

olell, Zt= o] ApFakabE AsAF vjE 7R <l

Il A= As At vl 7] =l BAlgle] 571 T
o7 galdtste] o] AH|ELo] 15km/ ¢ ©]AF
ol 157 o7 BiFale] 7kE AAs] o] Fo1F
Aot} w3l fH At nE LA Ao 2 AT}

"Corresponding author, E-mail: kjkim@seojeong.ac.kr

71



27|15 - AS - HFE
gt o] atsl ek o] WA S AV LS FE A
7171 918te] a2 7 st 2l wpEeA A7k
59 d8 1883 el F28 7| g&ola

A=

B Aol A = 177 310MPad AAGO61 L
v e 2AE o] &3 glo] A By Q] ARk
st AA A4S 7]E9] FE3tE 5% SAPH440
Steel A2 A ZE HE-ZY AL =z FHo]
CAEE ©]-8-3l t}-F 11} gt} &3], von Mises stress
= ¥ R3IT 2 A F3Hnormalizing)3te] <A A4
o} 22 FE ] A &S Fosle] JRZEALES A
A A A2 Do Akl WH S AA kA

2} gy,

2. Sl

Sub-frame)-> A5}
25 shektol] f1A]51o] S (Axle)& MBS
ye} 2hA 9} E(Wheel) S AA3H=
% P2 o] BFel o Y P2 FE
T A=A 0 7 g sto] AR b
t}h o] glo] MR ZY L 27]¢] Alo] = wlH|(Side
Member)9} -5 Z 22~ #1H(Cross Member) 2
1~611 BepAlo 2 g ) L TR0l 4= SAPH440
2AZ NS o] AE-Zy e A EE &
FHE 6061 T o5 AAHA ko] A s AAE
2188k o Fig. 10] 1 &3 +457F98S v
B AT

Fig. 20 &= Az 2lo] HB-Z# )¢

ol [o
o

Front Cross Member

s

%‘-%

Fig. 1 Geometry of rear sub-frame
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Table 1 Mechanical properties of AA6061 and SAPH440

SAPH440 (2.3mm)

AAG6061 (5.0mm)

Young's modulus 206.8 GPa 73.0 GPa
Poisson's ratio 0.29 0.33
Density 7.85 g/cm3 2.75 g/cm3
Yield strength 305.0 MPa 276.0 MPa
Ultimate strength 440.0 MPa 310.0 MPa
Fatigue limit 208.86MPa 96.5 2z\/[Pa
(at 1x10° cycles) (at 5x10° cycles)
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Rear Sub-frame Based on CAE Simulation
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Table 2 Volume, density and mass comparison between
SAPH440 and AA6061 sub-frame

SAPH440 AA6061
(2.3mm thickness) (4.2 mm thickness)
Volume 2,778,351 mm’ 5,011,012 mm’
Density 7.85%10° kg/mm’ 2.75%10° kg/mm’
Mass 21.8 kg 13.8 kg
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