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Preform Design for Manufacturing of Automobile Drum Clutch Hub Products
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Fig. 1 Photograph of drum clutch hub products for
automobile transmission
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Fig. 2 An example of Gro forming process for spur

gears
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Table 1 Condition for FE-simulation

Conditions Type
Material of workpiece SAPH
Punch speed 1.0mm/s
Friction 0.1

Table 2 Tensile test results of SAPH

Properties Experiment data
Yield Strength 290MPa
Tensile Strength 493MPa
Young’s Modulus 40.011GPa
Elongation 39% i
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Fig. 3 Comparison between drawing and reverse drawing
processes for clutch hub products
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Fig. 5 Decrease of thickness dimension during the
conventional deep drawing processes
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Fig. 6 The proposed profile of deep drawing perform

Fig. 7 Results of corner dimension after deep drawing
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Fig. 8 Various shapes of die corner for 1¥ deep drawing

process

(1) Result of simulation for taper shape

(2) Result of simulation for round shape

(3) Result of simulation for multi taper shape

Fig. 9 Results of FE simulation for 2™ Drawing
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Fig. 11 Photograph of pilot products from 1% drawing to

embossing process
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Fig. 12 Section view of hub perform and location of
dimension measurement
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Table 3 Comparison of thickness measurement between
FE simulation and test product

Result of Result of
. . . DIFF
FE simulation testing
A 2.8530 2.95 +0.0970
B 2.8517 2.99 +0.1383
C 2.8546 2.80 -0.0546
D 2.8869 2.86 -0.0269
E 3.2.125 3.10 -0.1125
F 2.7365 2.78 0.0435
G 3.0213 3.00 -0.0213
H 3.1210 3.02 -0.1010
5. 48
B dFAME Asag 28X =d3n 23
£ol 2 WA 9EZY HYA IR A5 LS
AL 7 Je M2 ARAEIA FEE At
Ak EF P cholsh AN sl EYF
ol AF IR FA0 v Gl i
AT, 2 3 AA BFHE ol&dd 3

:I.L
A% W AAE AL NP FAR FER A
Ao, 1 Aee et 2k
AgPAe) d=29 T

A
S R=X
AFS 7199 3 o‘% A 3+
)

3) £&d EilOME 7 EdE g3

g 7a
239 9229 A 7 Qe =Y WA AE
9 ARE @ HUFA mAE g WFEs}
yooz F39 IUVZY 45 2 A7) 32
3,

5 AAE 7 B 2Ad g A4 2 A
AE 24 2% Ho) 35% o3 ol FEH 2
3E 9 & AU
% 7|

B d7E AAZAE A7) S HAARTI

04-01-03) A Qo2 +FFAEY

a1z

1. Park, J. N, Kim, D. H. and Kim, B. M,
“Experimental Investigation on the Flow Control of
Hub Clutch for Automobile,” Transaction of
Materials Processing, Vol. 11, No. 5, pp. 430-438,
2002.

2. Hussain, P. B., Cheon, J. S., Kwak, K. Y., Kim, S. Y.
and Im, Y. T., “Simulation of Clutch-hub Forging
Process using CAMPform,” Journal of Materials
Processing Technology, Vol. 123, Issue 1, pp. 120-
132, 2002.

3. Lee, J. M, Kim, B. M. and Kang, C. G, “A Study on
the Cold Ironing Process for the Drum Clutch with
Inner Gear Shapes,” International Journal of Machine
Tools & Manufacture, Vol. 46, Issue 6, pp. 640-650,
2006.

4. Abe, Y., Mori, K. and Ebihara, O., “Optimization of
the Distribution of Wall Thickness in the Multistage
Sheet Metal Forming of Wheel Disks,” Journal of
Materials Processing Technology, Vol. 125, No. 126,
pp- 792-797, 2002.

5. Kim, H. K. and Hong, S. K., “FEM-based Optimum
Design of Multi-Stage Deep Drawing Process of
Molybdenum Sheet,” Journal of Materials Processing
Technology, Vol. 184, Issues 1-3, pp. 354-362, 2007.



