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Abstract

Hot forging is widely used in the manufacturing of industry machine component. The mechanical,
thermal load and thermal softening which are happened by the high temperature in hot forging process.
Tool life decreases considerably due to the softening of the surface layer of a tool caused by a high
thermal load and long contact time between the tool and billet. Also, tool life is to a large extent limited
by wear, heat crack and plastic deformation in hot forging process. These are one of the main factors
affecting die accuracy and tool life. That is because hot forging process has many factors influencing
tool life, and there was not accurate in-process data. In this research, life prediction of hot forging tool
by wear and plastic deformation analysis considering tempering parameter has been carried out for
automobile component. The new developed technique in this study for predicting tool life can give more
feasible means to improve the tool life in hot forging process.

Key Words : Hot Forging, Tool Life, Wear, Plastic Deformation, Thermal Softening, Tempering

Parameter

1.M B g7t a2 RN FEL Az, A4, ol A
Ao AA FFE A, AYFY 4 A, Ang
g7t 92 FHL FEANAAMY FHA, FYH T BETE % 299 A=A Bl o8 Wiz §
oldow At FAo slolA Fa3 2AEIIEY el 713 ya 935 24 AMSHY] die] F¥4
sz Aega glon, Az AFaL 44714 FY gol 433 Atk 53 d7, Agv] AU A 8
ZQBIO Fzsn gtk 53] A9 EAN §5¢ FHE LEgE o83 FHE oFA AHE vk
ol AL} Ee A4S e A9 T AEY 2 AdsAAZsEs FEFEHEE AN B8

A%t AN g #Fol Wag F 9ol F8sn Aok @ A7 g1 ek @

FAbeta digte 7143
wantta Y Y R FYHF dF2
Bagieta 7)Aok

- 163 -



g 92 389 9L A% FE 84 = v
d3 gu2d A Arle EHAAMY ddD(heat
crack), 599 ZE7F 249 F88HE HEX 2o}
B 29HMY Fol Ak olHE BT o 8
&S M2 E2d Wils @] oy TAd M=
FEE MABA B, 4o T4 EE ATl &
Fahe 54 mdA A2 g vFes AAHY &
o] o] JF& wAA B0

B dfdXe &4 9¥d 98 359 9t iy
3 dauidel] ofF FHFT Y HHE A
a3 A FE4 HEHe 9 ¢x2FY e F
A 5 4% 994 A ANE 259 5
Hgated A g AP g T F 5%
3 23 22 g

2. 2t chx 8o Y HI}

BEFEE AP Yehie AL uf A
P dyizoz AWM AAde SYTY BENE
A, 58 A& ol B 7|EeE Hu, F3
doll4 A= 394 ddIES As Ax ¥R
AA7) Fol 1 7lELE Ak

2 dvilAe 83 229 AFHY 385
ez Az ko W 539 1L
3ot BAFY wtdF S7kol mE o] Wik
2 n2g dabdd i@ F¥5Y B wY
P77t FEAE =2 WA A= FA Azt
2 Wrkdhe &4 A3 Ud 33 97 PHe A
A&t

flo 2

u)

N
-

3
7
%

Bl

lo ol r& (B

=

21 M HEo| st "2t FEH 7t

Azt gzoA Y AWEFHY 94U &
Foz A FIHA A=Y Az A
THAQA 24HYo] 2AEH o

232 999 QS AXEA FYY A=E np2d
APIE ZF A 18d dart HEHRE AXEA 3
EE Ui i 942 7k g o3 E o9
g 9l A A AN Yehhe g
A 4 9Pl AT FFAEY A FUE 7|7 E
ojF1 e Aoz FYY FEE ARH 2=
2 yehd & ok webd 433 9 299 24E3
of Ug 37T F7HE A 22l ¥ B ¥sE
Pid & ge 99699 dGdes HE3ud 99y

02
rlo ok
2 oZ
g

fo ot

ol

%

sehleke A2 2] dehd 4 glod, 40¢ B
a4 FRARY AN Lxel mE FES e 3
e 5 A

M= Tx(C+ log 0% 10 73 oY)

7|4 Me 999 sl T FULE G A
2ol A% A, i W9y Algtelth YwrEo® w4
el taid Aol A% 4 Ce 002 FoAY. ®
AA Akl loidE FEE dAYAMRE HE o
Z\7A LEWSE F7) gFo] @x 1Alo]F B 2
Yo 2EE ey A8 3L E(TE o183t
AT ZAHOR 4(2)2 Yeld § gtk

max + Tmin
TM=L3——-— (2)

A7 T €% AEF F {1 2%, Tuwe 2%
AEe] HA Lot}

2ug 3 FY59 JUke 95t 497y de
el A@Q)elH 9 Azt 8 BY F 299 2=t
g4zl o3 FEA=d gAY FE §2 A
62 v Q) 2ol Jehe] F¥5Y HtE
stk

il

M s X1000 c) -

th=exp( T
eq

A7, e BE T4 AT, Myere 35320 =2
Ye W} MR, Topx 49 2=t F 27 F4d)
AN st gRYEete WAE dAodstH ARt ¢A
24AY AS AEe FEZ=EY 3wz Yehd £ gl
o g3t 49E F3 STD6l €3 58739 432
A%, 383 Ee] 43 AAE vehd FHEHY 3
< Fig. 13 2. 24 8¢ 3%9& 1030T 953 €
F 550TalA 32 13 I, 60Tl 35412 2%
d3gd QT.T g4 € ez 1 4 9%8 #e
A4 My #E H@)s 2o

Myg= To(C+log(ty+ ti+ t DX 1073 (@)

- 164 -



B 1908
a | 5.9
—— MeI74]
— )
T
o - }_———-l-———ll-’l ~— s &
£ ||—e—m-in B
aoH — 1283 ﬁ
g |[—=—ms4 \. =
x a \ . 3
— !
—— W19 \
o H 954
————— =198} \.
5 [%]
S0 D 60 &0 ™
Teanp adure(Tog)

Fig. 1 Mster tempering curve of STD61
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Fig. 3 Dimensions and measure point of product
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