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Shaping of Spur Gear by Cold Extrusion
through Reducing Outer Diameter of Workpiece

Hajime YOSHIDA and Yozo SAWAKI

The shaping of spur gear by cold extrusion through reducing the outer diameter of workpiece is
module m=1.0, 1.25, 1.5,
pressure angle a =20° , number of teeth Z=22, 18, 16, whole depth A=2.25m, bore diameter di
=0~15mm. The material used is low-carbon steel, JIS S15C. It if found that this method can produce

examined experimentally. The specifications of gear tested are as follows :

much better shaped spur gears, having complete tooth, than the extrusion without reducing the outer
diameter of workpiece. Especially, even the gear having relatively small size bore can be also well
shaped. And the higher the reduction in area, that is, the larger outer diameter and/or larger inner
diameter, the higher punch pressure is needed and the better shaping can be achieved. The minimum
punch pressure to shape complete tooth is related to the reduction in area, and width of defective
tooth, appeared on near the both end parts, seems to be controlled by the punch pressure.

key words: cold extrusion, spur gear, reduction in area, complete tooth, tooth strength.
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Fig. 1 Schematic diagram of experimental equipment
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Table 1 Specification of spur gear and
inner diameter of container

m 1.00 1.25 1.50

Z 22 18 16
dk/mm 245 25.6 27.75
dr/mm 20.0 20.0 21.0

X +0.25 +0.25 +0.25
h /mm 2.25 2.8125 3.375
Dc¢/mm 26, 28,30 26,28,30} 28,30, 32

m : Module Z : Number of teeth

dk : Tip diameter of gear dr: Root diameter
of gear

h : Whole dept
coefficient

Dc : Container inner diameter

x : Addendum modification
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do=126, 28, 30, 32 mm
di=0, 3, 4, 5, 6, 8, 10, 11, 12, 13, 14 mm
Fig. 2 Size and dimensions of workpiece
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Fig. 3 Schematic representation of shaped tooth in
longitudinal direction (cross section)
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Fig. 4 Relation between mean pressure and
die angle

Wieo CHODREIFRIICBRYFIA b e K5 a—
NPEAERE L fo, & 51T, ERRIKEBL TR IO EIIY 5
v v Ty 2 RJPI03EES G LT, CORETO
HAMBEEREHROMIZ, ) v JERRBR LD, 0.13F1
BEEHERlx N7z,

3 BRRUERS

3. 1 BERERETA
BEROEF AR L. Wi LTz s
Ntz thl #BIE L, COEEHEE Lo
Fh& ok, b1/ h%ERD, BRIEEOEREE L, L
TIhEREEAEET,

F 1. BEENI0%TH - Tdb, RSO IRETH
i3, Fig. 3 R ITR Lic &k Hic, EMdisle <
THRH L TV VKRR TATSBENBIGEDH - 12,
COEXZRETARI LRSI LITL, KDLS
FhENX, Y, X'EET, k. BEAHOKII,
RERTOTFARLIZbDTH S, Fig. 1 I THT
RE 4 AE Lok, #RAEEFALBCRLTE
AERT, VbW 3EREKEOESICE. RETAK



AR D ZpE S ORI L ic & 2 Fl B OB

g 30 4 100
£ g
- A
p A X X
£ 26° | g9

0 [ .| - x
§ 2 e O 30° -::,
[ ° N
.; 0 A N 36 2
o =
% 3
- 10 {80 g
L3 ™
(-] (-]
< e
%
z m=10 Z2=22

0 L L 70

0 5 10 15
Inner diameter of workpiece di  /mm

Fig. 5 Relation between formability index and inner
diameter
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Fig. 6 Load-Stroke curve
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Fig. 7 Grid pattern change on longitudinal cross
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Fig. 8 Inner diameter and formability index as a
function of outer diameter of workpiece
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Fig. 9 Example of products
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Fig. 10 Reduction in area and mean pressure
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Fig. 11 Minimum punch pressure and reduction
in area
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Fig. 12 Punch pressure and width of defective tooth
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Fig. 13 Test jig to determine tooth strength
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