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Precision Cold Forging of Spur Gear Using the Alloy Steel

The conventional closed-die forgings had been applied to the forging of spur gears. But the forgings
require high forging-pressure. In this paper. new precision forging technology have been developed.
The developed technology is two steps forging process. Good shaped products are forged successfully
with lower forging-pressurc than those of conventional forging. The accuracy of the forged spur gear
obtained by new precision forging technology is set nearly equal to that of cut spur gear of fourth and
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fifth class in Korean industrial standard.
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(b)Clamping type

(a)Guiding type

Fig. 1 Die design schematics for gear forgoing"
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(a)First step
@Toothed punch

(b)Second step
@Toothed die
@Test material

@FEjector

Fig. 2 Die design schematics for the steps precision-forg
ing of a spur gear
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{(b)Second step
@Toothed die
@Test material

(a)First step
@Toothed punch
@Mandrel

Fig. 3 Two steps forging process utilizing divided flow
method™
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Table 1 Adopted involute standard external spur gear

MModule 1.5mm
Pressure angle 20°
Number of teeth 18
Pitch circle 27.0mm
Inner diameter I.5mm
C 41 Bt
- ooal
wor R
) A s
.’I
I
3 40

{c)Ejector for final step

Fig. 4 Various ejector shapes for two-step precision forging with inside relief
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(a)Ejector 1

(b)Ejector 2

Fig. 5 Comparison of spur gears forged with two-types inside relief
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(a)billet

(b)forged spur gear

Fig. 7 Billet and forged spur gear in the loading direction view

(a)1st step

(b)2nd step

Fig. 8 Forged workpieces in the reverse direction view
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Fig. 9 Micro-structures of billet and forged spur gear at plane of rotation

(a)guiding type (b)present

Fig. 10 Comparision of the forged spur gears between guiding type and the present precision-forging in loading direction view
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Table 2 Tolerances and errors of the forged spur gear

Error {im] Right (class) | Left (class) | Tolerances (class in KS)
Pitch error 14.2(5) 11.8(4) 10(3), 14(4), 19(5), 28(6)
Spacing error 18.7(5) 16.9(5) 10(3), 15(4), 22(5), 33(6)
Index error 352(3) 15.1(1) 19(1), 28(2), 39(3), 55(4)
Tooth-profile error | 8(3) 10(4) 6(2), 9(3), 13(4), 18(5)
Lead error 40) 0(0) 70), 8(1), 92

Table 3 Charts of the tooth-profile and lead measurement

Right face Left face
Tooth
Profile
Error
8 m) (10 m)
X500 X500
Scale %60 x 60
Lead
Error
@ ) 0 m)
X500 X500
Scale x60 [ %60
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