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Durability Analysis of Aluminum Alloy Brake Pedal Manufactured by Die Casting
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ARTICLE INFO ABSTRACT

Article history:

Computer-Aided Engineering (CAE) durability analysis and experiments of an

Rec§ived 31 March 2016 aluminum alloy brake pedal were carried out for the car lighter by die casting
Revised 12 May 2016 method. In the CAE analysis, KS standards and criteria of the Volvo Car
Accepted 18 May 2016 Corporation were applied, and in the experiment, KS standards were applied. The
CAE analysis results show that aluminum alloy brake pedals are stronger than the
Keywords: conventional steel brakes pedals because the yield strength of the aluminum alloy
Brake pedal increased by almost 97% over that of steel. Further, the structures of the cylinder
A? alloy. and the frame were reinforced with increasing thickness of flame and were
Dle-ca.sfmg changed to suit the die-casting process. Through a durability test based on the KS
Durability standard, the strength of a prototype of the aluminum alloy brake pedal was
confirmed to be sufficient.
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g 150 ,c Table 1 Material properties of steel and Al alloy for brake pedal
o . Elastic Yield | Fatigue L
=0 Material Dlz;sllg’ modulus, | strength, | strength, P01rsastli(())n )

’ 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 GPa MPa MPa
Strain Steel 7,872 205 285 - 0.29
Fig. 2 Stress-strain property of Al alloy Al alloy | 2,700 63.9 276 96.5 0.33
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Table 2 Pressure conditions for durability analysis of brake pedal

Model Pressure, MPa Standard
0.19 KS
0.14
Conventional design (Steel) 028
Optimized design (Al alloy) 04l Volvo
0.83

Fix cylinder
To xyz direction

Fig. 4 Boundary conditions of CAE simulaition
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(b) Displacement
Fig. 12 Horizontal strength test

(a) Fracture
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(a) Normal strength (b) Horizontal strength

Fig. 13 Fracture test
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Fig. 14 Weight reduction and simplified manufacturing process
by die-casting and Al alloy brake pedal

KS71#8 285199tk CAES|Y Ajol] o3l 7 1
A ARt $FuF T HﬂlOIE Hgo] g
Oihtﬂ olRE &FrF Tae FEAEIL 71% 2-"tiH] 97%

H AR AL A-Ee ZEYo] tholf2~BlE el Ajlete
E tﬂﬁﬂﬂw T27t BAEN] wEolth

dFrE e B2 Jﬂu‘ul Alzﬂ

KS7|%& 54838 153 v
|9} 2 ATANE HiE o= 73‘%}9} Zﬂ
AzH8 A7E 98l ThgE AsAk 24 ZH(wrought alloy) 5%
o2 AWNEE ST ook

e
=

o FYAEL 5
52 SISyt

%% 5

zo
o=

=]

7|

o

o] AT AAAA 71EFAIAHEERAE7 SN 9
AQog FHLUL [FAHS: 10044655, A #2A
(wrought alloy)7% thAlE S13 teli2BE = 9 387«
0.

References

[1] Choi, B. S., Lee, D. Y., Jin, C. K., 2013, Study of Plastic Deformation
of Steel Wire for Weight Reduction of Automotive Weather Strip, The



Journal of the Korean Society of Manufacturing Technology Engineers 25:3 (2016) 198~203

Korean Society of Automotive Engineers, 21:5 82-86.

[2] Park, J. -H., Kim, K. J., Yoon, J. -G., 2013, Light-weight Design of
Automotive Spring Link Based on Computer Aided Engineering, The
Korean Society of Automotive Engineers, 21:5 157-161.

[3]1Kim, Y.S.,Kim,, I. K., Tark, J. H., Kim, D. S., 1999, A Study of Light
Weight of Tie Rod End in Auto Supplies, The Korean Society for Power
System Engineering, 3:3 70-75.

[4] Cho, J. G., Koo, J. S., Jun, H. S., 2013, A Weight-reduction Design
Method by Underframe Material Substitution in a Box-type Bodyshell
with Cut-outs, The Korean Society of Automotive Engineers, 21:2
45-54.

[5]Jin, S. G, Patk, D. H, Lee, G. S., Kim, C. W., 2013, Material
Optimization of BIW for Minimizing Weight, The Korean Society of
Automotive Engineers, 21:4 16-22.

[6] Park, K. S., Kong, C. D., Park, H. B., 2015, Structural Design of Light
Weight Natural Fiber Composites for Next Generation Automobile

Bonnet, Composites Research, 28:2 46-51.

[7] Kim, K. S., KBae, K. M., Oh, S. Y., Seo, M. K., Kang, C. K., Park, S. J.,
2012, Trend of Carbon Fiber-reinforced Composites for Lightweight
Vehicles, Elastomers and Composites, 47:1 65-75.

[8] Kim, G. J., Lim, J. H., Park, J. H., Choi, B. I, Lee, J. W., Kim, Y. J.,
2012, Light-weight Design of Automotive AA6061 Rear Sub-frame
Based on CAE Simulation, The Korean Society of Automotive
Engineers, 20:3 77-82.

[9] Park, S. C., Shin, K. S., 1996, Mg Alloys for Weight Reduction of
Automobiles, Bulletin of the Korean Inst. of Met & Mat, 9:2 160-171.

[10] Sanji, K., 1995, Automobile Weight Reduction and Quality Impro-
vement of Al-Alloy Castings, Korean Foundrymen’s Society, 15:2
127-137.

[11]MSC/MARC, 2013, MSC/MARC User's Manual Volume A, MSC
Software Corporation.

203



