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Forming of High Density Bevel Gear for Industrial Machinery
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Abstract This study is concerned with the cold forging of sintercd preform by rotary [orging process and direct
powder compacting process. An experiment has been carried out using the rotary powder forging press(500kN)
which had been designed and cquipped with the rotational conical die inclined to the central axis of the press
at certain angle. The effect of process variables was observed and measured by several mechanical test, such
as hardness distribution, density, and microstructure of the specimens. It is found that the highly densified
P/M parts can be obtained and this process is very ellective for improving quality of the powder products.
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Table 1. Dimensions of bevel gear
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Ttemns Specifications
Module(M) 4.106
Pressure angle 220 30
Number ol teeth 10

Pitch diameter

Pitch angle( &)

Total heipht(H) 135
Qutside diameter(D) $ 4l
Teeth height(h) 85

Face angle(a) ‘ 48" 29
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Figure 1. Bevel gear.
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Figure 2. Manufacturing process for powder materials
(a) Rotary powder forging, (b) Direct cone
compacting.

Figure 4. Rotary powder [orging press.
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Table 2. Specification of rotary powder forging press

Specification
Uppelj_ die Orbital, 3pin motion
motion
Inclination 0- 6
angle
Pressing Max 500
force Working 400
(KN) Biecting 120
Rf)ckmg shalt 0-300
rotating speed(rpm)
_J‘dower die 075
rolating speed(rpm)
Speed | Spiral feed(mmyrev) 0-3
Man ram speed o
(mmy/sec) 0-25
Tecling speed _
(mm/sec) 0-10
p Main 17
ressure .
v S :
Ejecting 14
Day light(mm) 200
Orbital main motor 15 KW= 6P
Lengthx Width x Q00% 900X 9500

Height(mm)

Weight press(Ton)
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(C) Part of Fig. 1

Figure 7. Porosity distribution (Rotary forging after direct
cone compacting).
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Before rotary forging [(B) Part of Fig. 1]
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Figure 8. Porosity distribution after Rotary forging.
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Figure 9. Disturibute of hardncss.
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