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A Study on Design of Forming Process of Tube-end for Brake of
Automobiles

Wone-Soo Jea*, Sang-Don Ye**, Byeong-Hyeon Min*

ABSTRACT

End part of the brake tube formed with the shape of snake head is important for the braking of automobile
in safety because it has to prevent crack, fracture and defects occurred during the forming process. Especially,
the shape of tube end has influence on the ability of brake. Based on the procedure of process design, in this
paper, the forming operation is done by finite element method and the design variables are analyzed by Taguchi
method. Design variables such as the outer angle of tube end with the shape of snake head(A), the inner angle
to make a hole at tube end with the shape of snake head(B) and the forming distance at tube end(C) are used.
Optimization of design variables is performed to minimize the damage factor of the tube end occurred during
the forming process. The value of damage factor of 0.327 was obtained under the optimal condition like
A=114°, B=80° and C=5.3mm, respectively.

Key Words : Brake Tube(2.#|©]= $F2), Damage Factor(¥=’4%), Finite Element Method(3t.24~9), Taguchi
Method(SH% %), Optimization(Z 2 3}
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Table 1 Mechanical properties of the SPCC pipe

Tensile Yield Elongation | Hardness

Strength Strength %) (HR0)

(MPa) (MPa)

305 170 30 49
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Fig. 1 Schematic diagram of a die punch part
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Table 2 Orthogonal arrays with 3 design variables
and 3 levels for the simulation(Le3°)
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Table 3 S/N ratio obtained from the FEM simulation
according to the orthogonal array

o o C Damage .
# 1 AC) | B (mm) factor S/N ratio
1| 114 80 5.3 0.327 9.70904
2 | 114 90 5.5 0.347 9.19341
3| 114 | 100 | 5.7 0.353 9.04451
4 11145| 80 55 0.335 9.4991
511145 90 5.7 0.342 9.31948
6 | 1145| 100 | 5.3 0.352 9.06915
7 | 115 80 5.7 0.342 9.31948
8 | 115 90 5.3 0.337 9.4474
9| 115 | 100 | 55 0.356 8.971

Table 4 Mean value of damage factor from the

reaction table
Level A B C
1 0.3423 0.3347 0.3387
2 0.3430 0.3420 0.3460
3 0.3450 0.3537 0.3457
Delta( ) 0.0027 0.0190 0.0073
Rank 3 1 2
Fig. 32 Table 49 Ax& =44 o2 Uehd 3o
2 AFY I AZAF 94 ( )= T WSt
mel RS 2 W) A1, AFY BT 494
Fo) YR F& s FE YzE)E $E9l W
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Fig. 3 Mean value of damage factor according to the
level of design variables

Fig. 5 Distribution of damage factor, stress and strain
under optimal design condition like A=114° ,
B=80° and C=5.3mm
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Fig. 6 Distribution of damage factor under optimal
design condition like A=114°, B=80° and C=5.3mm
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