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Development of Hot and Cold Combined Forging Process for a
One-Way Clutch Bearing Outer Race

S. J. Jang, B. Y. Jun, S. M. Jang, M. S. Joun, H. K. Moon, H. S, Sung, M. H. Heo

Abstract
In this research, a hot and cold combined forging process for manufacturing net-shape one-way clutch bearing outer
race of an automobile automatic transmission unit is developed. The process is composed of hot forging for
manufacturing an optimized gear-like perform and precision cold forging for sizing the perform into final net-shape
product. Finite element simulation techniques are applied to find the optimized process designs including blank and die
shapes. The predictions and experiments are compared, revealing that they are in good agreement with each other. The
dimensional test showed that the important dimensional requirements on gear tooth-like shape of the forged product were

fulfilled.
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Fig. 1 One-way clutch bearing outer race to be
Developed
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Fig. 2 Schematic diagram of an automatic trans-
mission unit
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(a) Preform

(b) Die and punch

Fig. 3 Cold sizing process design

Fig. 4 Simulation of the cold sizing process
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(a) Burr formation (b} Low pressure contact
Fig. 5 Prediction results of the final design
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(a) Upéetting process

(b) Blocker process

(c) Finisher process

(d) Piercing pfocess

Fig. 6 Hot forging process for the perform depicted in
Fig. 3(a)
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Fig. 7 Experiments

Fig. 8 Metal flow



Table 1 Measurements of forgings

A B C D
Index Thichnes Peak valley
dizmeter of tooth dizmeter | dinmeter
mm @
Dim. 20 0.8 1132 1052
Tol. Max0.2* 0.2 4.5 05
1 -D.186 -0.040 0114 0178 -0.08t -0.3%7 -0.494
or:'::" 2 | ooz | o108 o144 | oaus| e | e | 4w
3 0,030 6.198 0.087 0.0n D050 -0.407 <0441
Avg. 19.347 20.017 20.01% 15.980 7.928 112798 104.742

Table 2 Measurements of machined products

A B c D
Index Thicknes Peak valley
diameter of tooth diameter | diameter
mm 2 @
Dim. 2 0.8 132 1052
Tol. Masx0.2® 02 05 FY
1 o080 | o0113] 00w | a0 0.140 0244 0382
(:‘:“ 2 0183 | 0015 | 0007 | -0.107 0129 0.266 .40
75 | oot | ows| oo | ooet 0.135 0229 0345
Avg. | 20087 | 20020 | 20004 | 19580 7866 | 112798 | 104676
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