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Prediction of Tool Life on Cooling System
in Warm Forging

Y.H. Jung, H.S. Lee, J.H. Kang, J.S. Je and S.S. Kang

Abstract

The tool life is not long enough under sever forming condition in warm forging. The tool life is

affected by wear, heat fatigue, plastic deformation and so on. Especially, wear is one of the most serious

factors for tool life.

To increase tool life, we should consider various factors like processing design, die

design, die materials, lubrication and cooling system. This study design to obtain the steady state

temperature of die by FEM analysis under several conditions of cooling. There are four cooling conditions

in this study: no cooling, intemal cooling, external cooling and both internal and external cooling. With
above obtained temperatures, tool life is predicted using Archard’s model that is considered softening of
die. The effect of internal cooling svstem is better than that of externally cooled die. To predict the die
life, the steady state temperature is calculated by using mean temperature of die. Considering only wear,

the die life is much longer as the cooling effect is bigger. The more accurate die life will be predicted if

we consider heat crack as well as wear.
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Fig. 1 Flow chart for calculation of final wear amount
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Fig. 2 FE analysis of rotor pole die

Table 1 Steady State Temperature and Die Life
for Each Cooling Method
(Initial Die Temperature = 27T)

Initial Die Tem;zerature=Room Temp.

27°C)

Cooling
Method |Forming| Cooling | Steady State| e | ige

()| () | Temperanwre | g "Biow,)
None | 680 | 470 575 |165(14814)
Sprav | 650 | 410 530 |184(16560)
Hole | 640 | 340 40 19817809
Spray
pay | 625 | 330 863 |206(18508)
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Table 2 Steady State Temperature and Die Life
for Each CoolingMethod
(Initial Die Temperature = 400T)

Initial Die Temperature = 400C
Cooling . . |Steady State| . 1;
Forming | Cooling Die Life

Method (0) | () | Temperature gy plow)
None | 745 615 630 7.0(6,296)
Spray | 720 550 635 9.8(8,863)
Hole 660 390 525 15.2(13,669)
Spray

*Hole 645 345 4% 16.7(15,026)
33

de 2go] FEHOZ I 71dH
7 3391 i 9 g gelx
s ] 22 3 d9= J}q
o ¥ kA AR 371] T2E F 9ok drloM e 4
i Y YL HEIA FUuL s ¢
3 23o whdrnl H’L. 7] YA 2E ZEIYS
“5‘3}” Axrstdch Fig. 39 40 239
LEE Ao 400Ci 5}5\’12 e 2% REIEZ
s Z 71FoR sl 89
011"*% ﬂ% 73-?-9\ o8 30 ¥
H| ol A2 9
wg o WS
°ﬂ"1 o s
ARk oo -T—sﬂfﬂ e T3] oAl A
4 uidof ojgt +H
Hats aol7t g -’F
+dl, °]E o) ﬁ"o’“’ﬂ’ﬂ-% "F o olAjE 2zl
2 99E 1H3IA ¥ Aot i}l?:, whg o
7 13‘01 gz ggol og FEHA s
A 29 $9¢ dS FYA A28 F UE Ao
o},

N

O M AT ek > WP
2 ol > N
xS e o

B
o =
or“‘ﬁ
b
-l);,',ozi
¥

3 Hm
2
Fl‘r’
ok
I
b
v
rir
UlJ

> M
{
o
rir
ol
1
o
alf
oft
4
ol
o 4
J[)l 2

Qo
2
<

9_4‘
g
A

rS-

% & ¥ to oy

T

_?szmﬁ
L e

4.8 2

2 gz FHNM Y -’f—‘g—% A1 AA
o] 7k Wz wpdel a8 9 84 A4S o83t
o goprgton| A= v E}

(1) &3 gzolA ol 7H oldH B2 Pyl mE
399 A4 Y L5 FBRAHNE FHo 7

_70_

2

Q) A

m

2

3ttt

W 8ol g Wzho] ¥ BAS] G F

711 ugren], %o d4< & FFRo A ¢
+7F ol ZA vk

wa FPe shRRe nW A0 Hrh A

53 432 diME @ =29 i 43 2e
g
2 028

ZEE 93W, 1998, “498E w3 YR &
dojl B3 AF(1)-vlEEde] HY-" A4}
53}+3}12], pp. 274~281.

BEF 939, 1998, “d9ztE nd FEepE ©
dofl B3l 04—? M)-vpdzde] 28-" Fxi47}
83 2] pp. 282~290.

—e— No Cooling

1000 7 —a— Spray (External)

900 A » Hole (Internal)
8 800 | ~w-- Spray + Hole
o
5 700
H
5 600
£
E 500
(]

400 A

300

Time (sec)
Fig. 3 Temperature distribution of die
(Initial temperature = 400T)
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Fig. 4 Temperature distribution of die
(Initial temperature = 27C)



