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ABSTRACT The powder forging process is an attractive manufacturing route for bevel gears. It offers

beneficial material utilization and the minimization of finishing operations over that of conventional hot forg-

ing. Thc pupcr dcﬂcribcs the proccss conditiom for the pnwdcr torging of bevel gear, for example, powder al-

The characteristics of pro-

to(_vpu gear are 1nvusngdtcd with microstructure, the density dlsmhunun, suridu mughncss of tooth, bending

strength test of tooth, ete. The results of the bending strength test may prove the mechanical properties of

powder forged gear.
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Fig. 1. Differential pinion gear.
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Fig. 2. Three different preforms for physical model-
ling: (a) straight cylinder, (b) partial bevel (C) round.
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Fig. 3. Compressive and tensile strain according to
forming amount of each preform shape.
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Fig. 6. Forging die insert.
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Table 1. Variation of density according to forming
amount

No. A-1 A-2 A-3 A-4
Forming Amount (%) 69.8 83.7 958 96.3
Density (g/ce) 7.52 7.66 770 771
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S
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Fig. 9. Forging load with respect to forging amount.
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Table 2. Results of measurement of carbon and oxy-
gen contents

The region of composition

analysis
No. Oxygen (ppm) Carbon (wt.%)
Induction Heating 640 0.13
Atomosphere Heating 463 0.13

Fig. 10. Forming procedure with stroke.
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Table 3. Change of forging amount and cooling method

No. Forging Temp. Forging Cooling
() Amount (%)

C-1 1,025 95.8 Water

C-2 950 96.3 Water

C-3 960 99.9 Water

C-4 053 99.9 Alir
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Fig. 14. Jig and punch for bending strength of a tooth.
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C~d{Air cooling after forging) x 1000

Fig. 16. SEM microstructure of fractured surface after
tooth bending strength test.
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Fig. 17. Observed pore distributions for different form-
ing amounts at different parts of a tooth.
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Table 5. Surface Roughness measured at different

positions
No. Roughness (um) C-3(W.Q) C-4A.C)
Pitch Circle Ra 6.580 9.426
Rmax 17.087 28.187
Rz 12.156 15.321
Tooth Root Ra 10.447 10.079
Rmax 17.130 22.142
Rz 12.467 14.508
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