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In this study, a strength analysis was performed to assess die-cast aluminum alloy

Rec§ived 31 Mar.ch 2016 brake pedals as an improved alternative to wrought alloys. Aluminum brake
Revised 13 Arp?l 2016 pedal shapes are considered to be suitable for the die-casting process. The
Accepted 14 Arpil 2016 strength criterion of Volvo trucks was used as the criterion for the pedal strength.
The results of this analysis showed that the frame thickness of the aluminum
Keywords: brake pedal must be increased from 12 mm to 18 mm to have a strength superior
Brake pedal to that of a steel brake pedal. Additionally, the stress and weight of the aluminum
A? alloy. brake pedal were found to be approximately 24% and 26% lower than those of the
Die-casting steel brake pedal, respectively. Mounting tests and strength assessments verified
Strength that the proposed die-cast aluminum alloy brake pedal demonstrated sufficient
Light car strength.
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(b) Cylinder and
flange

i

l

(c) Flange

(a) Foot plate

Fig. 1 Welding joining in brake pedal of Volvo heavy truck
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(a) Front view (b) Back view (c) 45° view

Fig. 2 Three dimensional scanning for reverse design
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(a) 3D modeling

Fix condition Normal loading Horizontal loading
(b) Boundary conditions for CAE analysis
Fig. 3 Modeling for CAE analysis

tont fon ises Stress

(a) von Mises stress

(b) Displacement to the horizontal direction
Fig. 4 Strength analysis results of conventional steel brake pedal
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(b) New foot plate
Fig. 5 Shape of foot plate change for die-casting process

(a) Conventional foot plate
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Fig. 6 Shape of new aluminum-alloyed brake pedal for die-casting
proces
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horizontal direction of Al brake pedal as a function of
thickness of flame

(a) von Mises stress
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(b) Displacement to the horizontal direction
Fig. 8 Strength analysis results of Al brake pedal
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Fig. 9 Rapid prototype manufacturing and interference test for
volvo heavy truck
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(a) Test standard of Volvo truck
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(b) Normal strength

Fig. 10 Test method of normal and horizontal strength for volvo
heavy truck

(c) Horizontal strength
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(c) Displacement by horizontal
force of 300 N 5 times

Fig. 11 Fracture and displacement test with prototype of Al brake
pedal

(b) Fracture by normal
force of 600 N
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