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Abstract

Spur Gear parts for automobile actuators using existing former forging technology were produced in a total of three processes on a
former forging machine. However, in order to improve cost increase due to frequent mold breakage, Spur Gear parts were designed and
manufactured in the cold forging process after forming the preform through former forging. In other words, in the existing former forging
mold, product seating defects occurred due to horizontal movement, resulting in many product defects and mold damage, so there was an
urgent need to improve mold life and product defects. In order to improve this, we tried to improve the mold life by improving the existing
3 former forging processes to a former forging process and 2 cold forging processes. Therefore, We developed Spur Gear parts for
automobile actuators were developed by applying precision cold forging technology through a former forging process and 2 cold forging

processes to improve mold life.

Keywords : Spur gear parts, Automotive actuators, Precision cold forging, Mold life, Cost reduction
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Fig. 1 Test specimen size
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Fig. 2 Experimental equipment for compression test
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Fig. 8 2nd cold forging die design of Spur Gear

Table 2 Simulation conditions of cold forging

SWRCHI8A
¥32.3x22.6mm

Plastic material

Preform size

Material temperature 20C

Die temperature 20C
0.05, 0.1, 0.15,0.2

1% cold forging : 46.67mm/sec
2" cold forging : 23.33mm/sec

Friction coefficient

Velocity

1™ cold forging : 400ton

Press capacity 2" cold forging : 400ton
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Fig. 10 3D model before and after 2nd cold forging
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(a) Taper shape die of 1st cold forging

(b) Taper shape die of 2nd cold forging

Fig. 11 3D model of cold forging die
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(b) Taper shape die of 2nd cold forging
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(c) Underfill occurrence in the taper shape die of 2nd
cold forging

Fig. 12 Effective plastic strain of cold forging at friction
coefficient 0.05
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Equivalent stress [MPa] Equivalent stress [MPa]

(c) Underfill occurrence in the taper shape die of 2nd cold forging

Fig. 13 Equivalent stress of cold forging at friction coefficient 0.05

(a) Taper shape die of 1* cold forging (b) Square shape die of 2" cold forging
Fig. 14 3D model of cold forging die
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(a) Taper shape die of 1st cold forging (b) Square shape die of 2nd cold forging

(c) No underfill in the square shape die of 2nd cold forging
Fig. 15 Effective plastic strain of cold forging at friction coefficient 0.05
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(b) Square shape die of 2nd cold forging

(c) No underfill in the square shape die of 2" cold

forging
Fig. 16 Equivalent stress of cold forging at friction
coefficient 0.05
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Fig. 19 1st cold forging product of Spur Gear
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Fig. 20 Final cold forging product of Spur Gear

Fig. 21 Outside diameter measurement of Spur Gear
product
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