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Friction characteristics of sheets for the Die Temperature
and the Treating Conditions

Kwang-Hun Song, Jae-Dong Lee, Yi-Chun Choi and Dae-Gyo Seo

Abstract
In this study, the experimental considerations of the friction factors are presented in a few cases.
The friction factors in the cases of, first, the drawing quality material, SPC3C through the non-coated
die of base material, GC30, secondly, SPCC through the Cr-coated GC30 die, and lastly, SPCC
through the TD heat treated STD11 die, are measured experimentally both for the increasing die tem-
perature and the blank holding forces. The results show no considerable variations of the value of fric-
tion coefficients according to the change of both the die temperature and the die treating conditions.

Key Words : Friction Factor, Die Temperature, Cr-coating, TD Heat Treatment, Blank Holding Force
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Fig. 1 Experimental apparatus for friction testing

tion test ®
ORNO)
Casel Case2 Case3 ® _\%‘}\ // %
/ —
Sheet SPC3C | SPCC SPCC T 4 /
Sheet thickness (mm) 0.7 0.7 0.7 e @
Sheet size (mm) | 50°600 | 50'600 | 50°600 % i o
Die GC30 GC30 STD11 \ \ ®
@ ®
Die treating Non-coating | Cr-conditions| TD heat- Fig. 2 Detail of Friciton tester (A)
coating Treatment
Die Table 2 Name list for experimental apparatus
terrE%e)ratu- R.T(28), 50, 100, 150, 200, 250, 300 () No. Name No. Name
re
Blank @ | Test piece holder Cooling pump
Testing holding @ | Test piece ® | Load cell indicator
conditio- pressure 1MPa, 1.5MPa, 2Mpa @ | Heater & Die Hydraulic pump
" (Blank (714Kgf, 1071kgf, 1428kgf) @ | Hydraulic cylinder | @ | Load gauge
holding ® | Fixing thread A | Friction tester
force) ® |U.T.M B | Temperature controller
Lubrication None @ | Temperature control Box
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Fig. 3 Detail of Control Box (B)
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Casel Case2 Case3
Fig. 5§ Die flatness

ab2 AlY A 7] 71A1A AJ AL Table 49 20t

Table4 Mechanical properties of sheets

SPCC SPC3C
YP(kg/mm2) 16.2 15.9,
E . S(kg/mm2) 29.5 29.0
Fig. 4 Photo of Experimental apparatus for friction EL(%) 49 51
testing
Table 3 Name list for Detail of Friction tester tlolo} AlE FH 2EE =7 (surfeorder SE-400)
£ o] &3l A&WE 0" & 3to] Table 59 Table 69
No.|Name No.|Name L
. . ol &4 ’5}9«31’%. Case29] A% Crai® < dlH TH2:
® |Die @ |Hydraulic ram 7} B EA) st} Case39l A% 92 2] o] FahA
@ |Heater Hydraulic cylinder
® |Heating wire ® |Cooling device Table 5 Roughness of sheets
@ |Thermocouple Cooling water output SPCC SPC3C
® |Cooling water input | @ |Hydraulic hose Ra 0.7pm 0.9#m
® |Load cell @ |Insulation panel Rmax 8.1pm 8.1um
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Table 6 Roughness of dies

Casel Case2 Case3
Ra 0.1pm 0.1#m 0.1xm
Rmax 3.0#m 1.7#m 2.7pm

HUZ=(Rmax)7t Case2¢) 8l3 ZA U2 A= A
ZEh, HAZRE(Ra)e Ael7t 19t

t}ol9] 239 (Rockwel)A=(BE) A@Z2 3 Table
73} 2}

Table 7 Hardness of dies with Rockwell test

Casel Case2 Case3

HRB B89.5 B90 B22.5
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Fig. 6 Schematic of friction test
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Fig. 7 Temperature tester
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Fig. 9 Graph of the drawing force(F) to the drawing dis-
tance(D)
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Fig. 10 Friction coefficients at the pressure of 1MPa
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Fig. 12 Friction coefficients at the pressure of 2MPa
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Fig. 13 Friction coefficients at the pressure of 1MPa
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Fig. 14 Friction coefficients at the pressure of 1.5MPa
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Fig. 15 Friction coefficients at the pressure of 2MPa
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Fig. 16 Friction coefficients at the pressure of 1MPa

u)

0.200 ». —— a2

frictions! coeflicient
[

temperstura

Fig. 17 Friction coefficients at the pressure of 1.5MPa
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Fig. 21 Friction coefficients at Case3
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