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Lengthening of Hot Forging Die Life for Flange Yoke Forming
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Abstract The purpose of this study was to find a way to lengthen the life of hot closed forging die. The fluid
interpretation on the plastic deformation of billet of billet was performed by finite element method. And design
modification on the impression shape was also performed. The defaced part on the impression surface was mended by
the developed build-up welding method. The die life was 3,000 units but after the procedure it was lengthened up to
5,000.
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Figure 1. Hot forging procedure.
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Figure 2. Die impression (upper -
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Figure 3. Net of units in swaging.
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Figure 4. Net of units in 20 mm lowering upper die.
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Figure 5. Net of units in 30 mm lowering upper die.
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Figure 6. Net of units in 43.3 mm lowering upper die.
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Figure 7. Pressure distribution line.
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Figure 9. Fluid speed of plastic deformation.
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Figure 10. Final shape.
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(a) : Before modification
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Figure 11. Modification of protuberance on impression
curve.
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Table 1. Chemical component of die material for hot forging [7]

7% c Si Mn P S Ni Cr Mo w v
SKD 4 | 0.25~0.35 { 0.40 |3} | 0.60 ] 3} |0.030 ©]3} [0.030 ©]&}| - 2.00~3.00 - 5.00~6.00 | 0.30~0.50
SKD 5| 0.25~0.35 | 0.40 ©] 3} | 0.60 @] 3} |0.030 ©] 3} |0.030 |8} ~ 2.00~3.00 - 19.00~10.00| 0.30~0.50
SKD61 | 0.32~0.42 | 0.80~1.20 | 0.50 ©] &} 10.030 ©] 5} {0.030 | 3}| - 4.50~5.50 | 1.00~1.50 - 0.30~0.50
SKD61 | 0.32~0.42 | 0.80~1.20 | 0.50 13} |0.030 ©] 3} |0.030 1 3} 4.50~5.50 | 1.00~1.50 0.80~1.20
SKD62 | 0.32~042 | 0.80~1.20 | 0.50 ) & | 0.030 ©]8}|0.030 ]3| —  [4.50~5.50] 1.00~1.50 | 1.00~1.50 | 0.20~0.60
SKT2 | 0.50~0.60 | 0.35 o] 3} | 0.80~1.20 | 0.030 ©}3} |0.030 o8| —  |080~120| - - —*
SKT3 | 0.50~0.60 | 0.35 ©] 8} | 0.60~1.00 | 0.030 ] 3} [0.030 ©] 3} 0.25~0.60( 0.90~1.20 | 0.30~050 — —*
SKT4 | 0.50~0.60 | 0.35 ©] 3} | 0.60~ 1.00 | 0.030 ©]3}|0.030 ] 3} 1.30~2.00| 0.70~1.00 | 0.20~0.50 —*
SKT5 | 0.50~0.60 | 0.35 © 3} | 0.60~1.00 | 0.030 ©]3} |0.030 ©]&}| — 1.00~1.50|020~050| -  |0.10~0.30
SKT 6 | 0.70~0.80 | 0.35 ©] 3} | 0.60~1.00 | 0.030 ©] 3} |0.030 ©} &} | 2.50~3.00| 0.80~1.10| 0.30~050 |  — —*

*SKT 2, SKT 3, SKT 4 2 SKT 62 V 0.20% o| 8} & 7} 4 9}
H| 7)) Z+E R 5% B8 Z A Ni025%(SKT 3, SKT 4 2 SKT 62 A 2]) Cu025% = ol A &= tH )

o 2#AM @7d2E FEAEE S4Yes 1A @ FAH7ASAHE
HAl, 5%Cr-MoAl, 3Ni-3MoAl(d&733518 )y Adst @ AV - 2Y
w6, 7] At A= SKD61E A5 Qr). ¥ 84 § Ex8] oA e 45 = @, OF

R AN E SKT4t KDA-1, K190, M390 &  Aekdi},
AMg-sle] SKD61EU S849E 30~70% A8l

AT} o) S0l 3k 3RS Table 13} 7o} 54 B
42 SMF iz e FEe) £YdFe 3 Wil 24
shdE dEHA BHS S48 AR 3 WE §584L fEesned sl dA A7 o
o248 FE& Bye@EADETH °l~rEJ o 2HEe Zg4 S Figure 113 Zo] FAMEAE sl
ARt Bt S HAYGEME X7)A) o mav A 2, JdEdA Xd npEEee] Rabie SASHd
3 Qich 8483 g &AHE vEE Aol ot e R Y-S Qs AMEg A AdRle)
9fsfed thE3 o] Hdstgit). 3,0007H A4t 1 A F 50000 FAHEHAE o =
@ wERESE 7H-AF) YA Fdg FZEAeiy 3,00000 FzolA el
@ €4 Ao 713 FEYE 200°C~250°CE  1~24] npEET 2 wpgo] Yl o] 3 thA] 28A)]
7+ b3}, S48 st AHEslEY 7,000 2 =9
@ 4843 ol B8 HAYRIMER)e] & AdtH $A483
@ &Fol g4597 A 600°C AER 1MZF 7 & 4535714 & 4= glen] SALHS mid & o v}
g}, ‘ o} 40% FES FEFHARLE A Hof 43]d A2
® FHPNE AUER 12 A AR 2§ 16099 9FEAE dA FA
< e Mg
@ 7]71]7}%7‘@‘:}‘. ; 7|
@ o453}
i =y 2 =52 2002d% e Ao ALAYG ARl
© P o] Fylsladadst Aekayduige] FEoZ A
@ 71AI7Fgjc} B 47P(EDM) w3t Aapold o) & xeldte] & A 717 AAA 7
@ %4%‘@4.(E.D.M7}~go] obd A$ A At=gyr)

40



4 93 Y& QU= 99 +9 9%

028
[1] 9%, ZAQER 71AAPAL ML, pp. 73-18,
1987.
(ygzrlaedys, dx27/1E7338, EEAE 4,
pp- 106-107, 1981.
SARA, JereR 727, Grurkad
<2, 57, pp. 15-30, 1988.
Kurt Lange, Handbook of Metal forming, McGraw-
Hill Co, New York, pp. 15.1-15.60, 1985.

(21

[3]

(41

41

[5] olalisd, &rtstzAuY, Rte71AIF), 35, 1991
[6] Eisifripverd, BUREsEs, B ¥apit, 3R, pp.
546-571.

VRI|EATE, DRISREE,
315.

o]y, 247H e B89, ME, p. 128, 1994.
drA=E HAYAAS, ®iEY b7y 7, BRILE
i, 73, pp. 64-66, 89-93, 1921.

forging and casting VOL 5, Metals Handbook,
American Society 50V metals, pp. 57-59, 1970.

mn A3}, ME, pp. 248-

(8}
19]

(10}



