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A15197 U-8 ﬂ’Jmguuiﬁ’mﬂmmﬁ’wﬁamm (Equivalent Strain) ¥HUAVDIATOILA

AT EQ1 (No Draw Bead) EQ3 (Three Angle Bead) EQ2 (Round Bead)
Al 0.449 0.466 0.412
A2 0.274 0.358 0.351
A3 0.408 0.394 0.417
Ad 0.130 0.136 0.197
AS 0.398 0.442 0.491
A6 0.703 0.656 0.646
A7 0.069 0.159 0.127
A8 0.157 0.210 0.249
A9 0.257 0.328 0.365
A10 0.442 0.358 0.460
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A-2-2. MAMUANTAVDIITA SPCC NATOUMININAIFIM ASTM E646-91

FoyaiTuAU Wo = 12.50 Wu. , Ao = 12.50 ¥ to=1.00 ¥¥. Lo = 50 .

A ] = 3 Y
AT NN A.1 "ll@%ljaﬂ’liﬂﬂﬁ'@ﬂlliﬂﬂﬂ!ﬁﬁﬂﬂa’l SPCC

F(N) 1 (mm) Engineering Engineering True Stress True Strain
Stress(Mpa) Strain (Mpa)
0 50 0 0 0 0
3012.5 50.12 241 0.0651 241.26 0.0351
3207.05 55.14 256.564 0.0753 261.39 0.0749
3310.05 55.41 264.804 0.0825 267.536 0.0814
3672.99 55.88 293.8392 0.1176 285.235 0.1162
3770.27 56.29 301.6216 0.1258 290.646 0.1249
3869.46 56.71 309.5568 0.1342 298.196 0.1338
3936.2 57.72 314.896 0.1544 306.856 0.1529
3974.35 58.91 317.948 0.1782 312.215 0.1699
4001.05 59.86 320.084 0.1972 318.056 0.1952
4016.31 61.04 321.3048 0.2208 322.056 0.2199
4027.76 62.19 322.2208 0.2438 325.176 0.2431
4039.2 63.57 323.136 0.2714 328.426 0.2702
4043.02 65.14 323.4416 0.3028 332.036 0.2992
4041.02 66.86 323.2816 0.3372 335.306 0.3273
4041.05 68.56 323.284 0.3712 338.036 0.3544
4035.39 70.3 322.8312 0.406 340.486 0.3814
4012.5 71.2 321 0.424 339.896 0.395
F

Engineering Stress (S) = o

Engineering Strain (e) =

li—lo
lo

Strain- hardening exponent = N

F &
True Stress (o) = X 1390 S (1+e)
|

li
True Strain (&) = In |_ 139 In (I+e)
0
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ABSTRACT

This article aims to study the influence of lubricants on a
deep drawing process. The workpiece is designed as a non-
symmetrical geometry in order to produce a combination stress
such as bending stress, siretching siress and compressing siress.
As a result, the metal flow into the die is difficult to control. An
experimental work was carried out by using cold rolled sheet
metal 1 mm thickness (JIS: SPCC), 2.0 drawing ratio ([3) and
30 % holding force (31.45 kN). Three different lubricating con-
ditions were tested i.e. 1.) without lubrication, 2) extreme pres-
sure (EP) oil, 3) polyethylene (PE) sheet and 4.) coconut oil.
The experimental results showed that lubrications were strongly
influence the levels of forming force, strain on workpiece and
surface quality of finished workpiece. The PE sheet was the best
lubrication. It was not only reduced a direct contact between
workpiece and die but also reduce the forming force (116.02
kN). Moreover, the strain levels on the formed workpiece were
decreased significantly. The oil lubricants could not prevent the
contact hetween the workpiece and die. Therefore, the sheet
metal could not flow into the die as good as using PE lubrication.
Keywords: Non-Symmetrical Deep-Drawing Process / Lubri-

cants



