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A Study on the Evalution of the Automatic
Measurement Method of Plastic Strain Ratio
by Two Extensometers

In Soo Kim

Abstract

The plastic strain ratios(R values) of low carbon steel sheets were determined by the automatic strain
measurement method using two extensometers, the indirect photo method for the same tensile specimen
during tensile test and the indirect method for the specimen after tensile test. The experimental results
showed that the measured plastic strain ratios from the automatic strain measurement method using two
extensometers coincided with those from the indirect photo method and the indirect method for all tensile
specimens. In addition, the strain dependence of plastic strain ratios could be continuously recorded and the
anisotropy of the strength coefficient, K, and strain hardening exponent, n, could be automatically calculated
in three directions by computer through the use of two extensometers. The experimental results showed that
the strain dependence of R-value was related to the anisotropy of strain hardening exponent in low carbon
steel sheets.

Key Words : Plastic Strain Ratio, R Value, Automatic Measurement Method, Tensile Test, Extensometer,
Direct Method, Indirect Method
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Fig. 1 The strain dependence of plastic strain ratios
in two tensile specimens under the same
experimental condition
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Fig. 2 Schematic diagram of tensile test for strain
measurement with the length and width
extensometers and camera
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Table 1 The conditions of low carbon steels

Spec,lmen Material Thickness

No.

1 SAE 1008 Galvanized and Temper Rolled Steel 1.50mm
2 SAE 1006 Galvanized & Annealed Drawing Quality Steel(Al Killed) 0.80mm
3 SAE 1006 Galvanized & Temper Rolled Drawing Quality Steel(Al Killed) 1.38mm
4 SAE 1006 Galvanized & Temper Rolled Drawing Quality Steel(Al Killed) 0.70mm
5 SAE 1006 Not Galvanized & Temper Rolled Drawing Quality Steel(Al Killed) 0.98mm
6 SAE 940 High Strength Low Alloy Steel 0.66mm

506 /= AaNIEEEER/A128 AlbE, 2003+



Qo 3z 95k o] 7
elol i3t 1o A7HA e
= e Waﬂ /\Htﬂtﬂu]

N
—_ == =
lo

> o
o
)
_)«
ox
ox o
:‘
r
<
§
:11
3
[\-]
»©
~N
s
o
o
4z

4/\] _11 oloﬂ

.
ol
-
~O

4 oA oax

4o
i

el
\
i)
o = =
o «
=
o)
ol
—-

oX oX &
-
T

o
V

ot

=
i
2N o
o,

Ot
=4

=
g

I
i

ofk
Ol
'™ Lo

i

VAR Aegzee] wasy] Ad
AR Y acltiel b 2Ll

ol e

o
=
i}
=4

«
ted

o> 4o 1o
. ®

(
9
T

oo

3]

L4

o
~Ols
O,
0
e
%
~Ll
-y
_t
[e]
N
-
ﬁ

"..:
o=
::E
,O

e

-
;
ok ox oy off (B o3
e
E o
i) o
o
T—
o
_E,
O.u

do, 2,
N

9
V
T

1

3]
£
el

w
fio

~0
=

i
oX
>
o
i
-
E
AO_
3
19_(
ol
‘.)
to o

= oy
SO

N
s}

>~

1 AgAL ARIEG Y Glofrl R
vt Axkebr] skl a3
].qg]_ l:lrM x]tﬂ'csié_ir Aé,‘t_ir,
s} 9

ox &
N
;

oi’-‘.

!
%
v

=1
=
rf
af
T

-_14
lz

b
O'l

k=l

Fig. 3 The photos of the strained specimen during the
tensile test
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Fig. 4 Work hardening behavior in the length, width
and thickness directions of specimen No.l (R.
D. specimen) in tensile test
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Fig. 5 The strain dependence of the plastic strain
ratios of specimen No.l under the different
specimen and measurement method (a) 2
extensometers (b) photos (c) tensile specimen
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Fig. 6 The strain dependence of the plastic strain ratios
of specimen No.2 under the different specimen
and measurement method : (a) 2 extensometers
(b) photos (c) tensile specimen
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Table 2 Results of mechanical properties

Spt;;::)r'nen Direction (le)a) n Spe;l:i)r.nen Direction ( le)a ) n
Length 575.39 | 0.205 Length 536.32 | 0.257
R.D. Width 628.68 | 0.18 R.D. Width h89.12 | 0.242
Thickness | 703.29 | 0.227 Thickness | 71979 | 0.276
a Length 591.69 | 0.204 Length 561.69 | 0.252
1 45° Width 655.11 | 0.172 4 45° Width 67534 | 0.260
Thickness | 691.11 0.226 Thickness | 660.50 0.244
Length 577.16 | 0.208 Length 521.07 | 0.243
T.D. Width 67067 | 0.230 T.D. Width 596.15 | 0.260
Thickness | 64126 | 0.175 Thickness | 621.11 0.211
Length 573.25 | 0.245 Length 713.08 | 0.208
R.D. Width 63751 | 0.243 R.D. Width 810.04 | O.198
Thickness | 73249 | 0.245 Thickness | 833.98 | 0.216
Length 59544 | 0.236 Length 70373 | 0.202
2 45° Width 692.94 | 0.239 S 45° Width 811.49 | 0.207
Thickness | 708.63 | 0.233 Thickness | 80553 | 0.196
Length 524.89 | 0.257 Length 707.34 | 0.198
T.D. Width 531.13 | 0.258 T.D. Width 807.08 | 0.201
Thickness | 699.17 0.255 Thickness | 814.20 0.195
Length 544.99 | 0.234 Length 615.69 | 0.217
R.D. Width 60763 | 0.236 R.D. Width 684.41 0.219
Thickness | 684.44 | 0229 Thickness | 753.74 | 0212
Length 571.89 | 0.234 | Length 53466 | 0.209
3 45° Width 664.02 | 0.237 6 45° Width 67177 | 0.212
Thickness | 681.94 | 0.231 Thickness | 67648 | 0.204
Length 532.99 | 0.237 Length 617.11 0.227
T.D. Width 583.92 | 0.239 T.D. Width 678.47 | 0.228
Thickness | 695.87 0.234 Thickness | 787.49 0.227
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Fig. 7 The strain dependence of the plastic strain ratios of
specimen No.3 under the different specimen and
measurement method (a) 2 extensometers (b)
photos (c) tensile specimen
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Fig. 8 The strain dependence of the plastic strain ratios
of specimen No.4 under the different specimen and
measurement method (a) 2 extensometers (b)
photos (c) tensile specimen
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Fig. 9 The strain dependence of the plastic strain
ratios of specimen No.5 under the different spec
-imen and measurement method : (a) 2 extenso
-meters (b) photos (c) tensile specimen
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Fig. 10 The strain dependence of the plastic strain
ratios of specimen No.6 under the different
specimen and measurement method : (a) 2
extensometers (b) photos (c) tensile specimen
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