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On the Deformation Analysis of the Brake Tube—-End for Automobiles
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Abstract : Brake tube is considered one of the most important parts in automobile. The shape of

brake tiube end has a great influence on the function of brake, and the guality and productivity of
brake tube have relation to die design. The forming process of brake tube end is performed by

hydraulic press forming machine.

In thig paper, the forming processes of tube end for automobile is analvzed and designed to make

the optimal form of brake fube end. Alsgo, finite element analysis has been carried out using
DEFORM™ 3D to predict the optimal shape of brake tube end and the results obtained showed the
optimal length between punch and chuck is 1.0 ~ LZ2mm. The shape of tube end iz in good
agreement with the finite element simulations and the experimental results.
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Table 1 Mechanical propetrties of the SPCC tube

Tensile Ylelfjmg Elongation Hardness
Strength | Peint (%) (HRc)
(MPa} | (MPa} i
Min 25
M Min 177
n 23 [ Min Gauge Length: 50mm @

Table 2 Chemical compositions of the SPCC

coating
C Si | Mn P 5 thickness
mside | outside
M
Mlax Max | Max 0 Oj; Cit n
0.12% (.50 |0.04%¢ ‘V 3 | 25
[s)

Fig. 1 The photo of end form with @476 brake
tube and unlocking face
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Fig. 2 Open die forging process for tube

Fig. 3 The photo of experimental system
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Fig. 4 Finite element model of the tube
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Table 3 Data for simulation

Parameter Unit Value
Woarkpiece SPCC
Temperature T 20
Step No. 100
Stroke per Step il 0.04
Friction coefficient B 008
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Fig. 5 Simulated Load Stroke curve
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