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A Study on the Manufacturing Cold Forging Dies by Cold Hobbing

Heonil Yoo, Sei-Hwan Kim and Hee-Kang Seo
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Abstract

It has been known that the life time of cold forging dies is shorten by the cracks and wear
produced during the operation. Thus it is required to make the same new one too often, At this
time of making new one the cutting work and electical discharge machining were normally used.
But the precision of product is declined in every times of making the new dies due to the difference
in dimensional accuracy arised from the electical discharge machining. Especially it can’t meet
the delivery date because the production was delayed for making another die. Furthemore it has
the problem of increasing the production cost. Therefore in this study we tried to solve these
problems using the cold hobbing method instead of electical discharge machining.

LM 2

Ardd e 27 #HA2 9d o T HEAA
A sled gk, o2 3 AlE Aake] Al&A, A
WAz ek Ak el oA dFoll FEFEoky o
TR A& e g A Qo)

olgA AgHI e FHY FFe ZdaAF
g, wx2ad, EebiAE 39, 2998 5o B
FEE, AP FEAz a2 2 Ay
2 duprhgef 2lsle] o) Folx] ke, zE|ud o]E
=] Azube AAarbgel £z ofA wiAdAs)
ol oaj-dx ojfe] = 9t

H] A Ak 7t Zoff = wl A 7} 3 (electrical discharge

*34, Suldigtm 7 A5 - 7 A A
>34, dabgdAdrod F93

A I TS et

machining) = ¢}olo] 2 vlA s} (wire cutting

E.D. M)z vbad =l gapale] 44 oAvixE AHE
ANy R FA 25oE ARESle

she el ola, W
7F&3h= )
(ultrasonic machining) o] =7} &= 447}
g e ek a4shFl 8 e
< *ANAE (forging cast), °¥et43¥ (hydro for-
U4

2] o] #] (laser

A wtokZ (powder metallurgy),
# 2} = A & (magnetic pulse

Tor 2EW

ming},
(explosive forming),
forming), &= % 4] (cold hobbing)

4 9
2 Foll 4 #F = 34 (cold hobbing) &
8 #Hx(hob)2 <1 £xfe] F
3

Zholl M st e bl AA &3

ZECIE

ot

= 2| A (impression) & A & A 28}
o, o] wbilg A A 47E 1
o

oz Azsigien @, @4 9

>,



595

P

Y

I

Slip line of hob and work material

Fig. 1
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Fig. 2 Slip line of work material surface
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Table 1 Process of hob and work material indentation
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Hobbing
speed
(mm/sec)
0.017
0.017
0.017
0.017
0.017
0.017

0.01
0.017

)

time
sec
120
120
120
120
120
120
120
120

(

Hobbing

Hobbing
depth

3
3
3
3

area
63:
63
63
63
8
483
483
483

Hobbing
4

pressure

(kgf/cm?)
360
300
330
290
270
230
250
220

Specification of die and punch condition of die
Hobbing

Table 2
Tensile
strength
(kgf/mm?)
86
72
78
70
86
72
78
70

Content

D2
D2
(Annealing)
SKD61
SKD61
(Annealing)
D2
D2
(Annealing)
SKD61
SKD61
(Annealing)

Specimen

Fig. 6 Finished Die and Punch
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(b) After hobbing
Fig. 8 Plastic flow in hobbing
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Fig. 9 Surface roughness of hob
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Table 3 Surface roughness of hob (um)

Measurement value lRoughness Waviness

Indentation RaWRmax Wa | Wq
Hob of punch indentation| 0.2 | 2.8 | 0.4 | 0.4

Hob of die indentation | 0.2 | 1.6 { 0.4 | 0.6

Rmax 2.8 ymE ey or, (b)+ cho] & g}ql
& zu24 S47olE A9 FUstn FUAL)
Ra 0.2 4m, Rmax 1.6 pm-%& e}l o},
Table 32 v %4 ZAxe &
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Fig. 10 Surface roughness of work material
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Table 4 Surface roughness of work material (um)

\We“t value J Roughness Waviness
Content T“T_; Wa Wq

Rmax
Hob for die indentation 0.2 1.6 L 0.4 0.6
—
Work material for milling 0.6 3.8 0.2 0.3
Work material for milling 0.9 10 03 03
(After hobbing) ) ’ ' ’
Work material for grinding 0.5 4.0 | 0.6 0.8
Work material for grinding
. 0.2 1.8 0.2 0.3
(After hobbing)
Work material for grainding 0.8 6.8 1.5 1.8
Work material for grinding ~
(After hobbing) 0.5 4.8 0.7 0.9
S
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