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A Study on the Numerical Friction Model for Extrusion

P. K. Oh
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Abstract
To carry out perfectly the forming analysis of the extruding products, it is necessary that the friction boundary condition
between dies and blanks should be worked out the accurate numerical friction models. But, the existing numerical models
of the extrusion may be large different from the actual conditions. In this study, accurate analy‘sis of the extrusion forming

for the variation of pressure and velocity should be subjected. It is to develop the accuracy of the numerical friction

models and potentialize to apply for the high speed forming work in the extrusion. Therefore, the results should improve

the accuracy, cause the energy saving for the extrusion and finally expand the applying areas of the results.
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Fig. 5 SolidWerks of the model

Table 1 Property of Extrusion Process

Specific heat at constant

C, =5.86x10°Nmm/ kg'C

pressure
Density p=1.833x10"kg / mm’
Velocity v=28m/sec

AT =20~270°C

0 =527.98""N/mm’
y=117.8cSt

(1eSt =10"°m*/ 5)

Temperature difference

Stress-Strain

Dynamic viscosity of
Lubricant

~——a——F.m thickness{mm)
vl F 1 :ction coeffcient

0.16

1.2 3 45 6 7 8 8 1011121314151617 18192021

Node of dielmm)

Fig. 6 Film thickness and friction coefficient on loca-
tion of die length

18 /=22 M 71388 X|/A) 14 A135, 2005

*}%0}04 Z—’r/‘
FATE A
&8l Aol @%ﬂi’i\:}.

A9 v ASFE Table 2 2 Fig 63 2] 0.
02280°]19, o] o) ElFAE 3 o= o
7091 0.0235} WA A9 AxeE e &
=

w3 o] AE AAVE
Standard EEol #8319t

B

= O

ABAQUS/Standard & 52 A}%é}gj{ )
ABAQUS/ViewerR 52 AH&3F31
Ao o3 2EE ¥+ Fig. 79 %U]
A2~ (Von Mises)fr&-22 A= Fig 89 2z 1}

B gic,

3.8 B

(&
oft

2

o+Z(Extrusion)ol] 21o}A A 7.2
FF Abold &&e] ATE A
4E A R FEAHY Tz
71X & 2, YA Fol oot
HA7A @ARNA AHEEE 9B
Hee gystn Y3 B AFE
A FEWEE JhEl H & H
2A7HE BAIES Y

g oA g 42

i do

o

£og-
I

=

o
T
z

m"“‘n
>

o% Jfm
o o 1@

sob

0,

¢

o
-

Lo mt

t

_[)J

opp
Lo
o = I

o

2 o

_,_.
olf
ol

Z (Extrusion)7}3-¢] 7
sk ol AA U}%ﬁ]?
2R3NE w82



2dof T3k

Table 2 Result of friction coefficient by PFA(Plane Friction Analysis) calculation code

Description Position of die | Temperature Thermal influence Viscosity(Pas) |Film thickness Friction
(mm) ditference ('C) | density (kg/mm~”3) coefficient
Transfer distance (mm) 130.000 8.0811 61.9429 0.9553 0.000117 0.0498 0.0478
tength of die (mm) 169.703 16.1622 62.4532 0.9548 0.000117 0.0690 0.0345
Dle angle (DEG) 40 24.2433 62.3635 0.9545 0.000117 0.0827 0.0288
Density (kg/mm"3) 0.900 32.3244 64,1422 0.9537 0.000117 0.0837 0.0254

Coefficient of thermal

influence (a) (/) -0.00085 40,4055 £5.3208 0.8528 0.000117 Q.1028 0.0232
Velocity (mm/s) 8000.000 48,4866 67.3975 0.9513 0.000117 0.1105 0.0215
Dynamic viscosity (cSt) 117.800 56.5676 69.4741 0.9498 0.000116 o1 0.0202
Yieiding stress (MPa) 500.000 64.6487 72.7148 0.9475 0.0001186 0.1235 0.0191
Die stress (MPa) 392.976 80.8109 80.7043 0.9417 0.000115 0.1338 0.0178
Die/yielding stress ratio 0.7860 72.7298 75.9556 0.9451 0.0001186 0.12886 0.0183
88.8920 8%.4530 0.9383 0.000115 0.1377 0.0170
96.9731 92.1391 0.8335 0.000114 0.1416 0.0164
105.0542 98.8252 0.9286 0.000114 0.1439 0.0161
113.1353 107.9418 0.9220 0.000113 0.1460 0.0t58
121.2164 117.0586 0.9155 0.000112 0.1457 0.0157
129.2975 129.1023 0.9068 0.000111 0.1442 0.0157
137.37886 1411459 0.8981 0.000110 0.1391 0.0181
145.4597 15€.4171 0.8870 0.000109 0.1305 0.0170
153.5408 171.6884 0.8760 0.000107 0.1147 0.0191
161.6219 191.0746 0.8620 0.0001086 0.0878 0.0245
168.0059 21C.4609 0.8480 0.000104 0.0431 0.0491

Average Average thermal Average Average film | Average

emperature influence density viscosity thickness friction
ditference () (kg/mm~3) (Pas) (mm) coefficient
98.6958 0.9287 0.00011384 0.1136 0.0228
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