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ABSTRACT: In this paper, the tensile test of three kinds of the specimens was performed. Type I specimen is without notch and type
O, I specimens have a radius of semi-circular edge crack of 2.5mm, 4.0mm. The tensile load(20kN and 30kN) was applied to the
specimen by Universal Testing Machine. 3D-ESPI system and strain gauge measured simultaneously the strain in the center of the
specimen and near the edge .\crack The test results were compared with each other. Moreover, the stress concentration factor based on
geometric information was calculated to confirm the accuracy of the strain measured by 3D-ESPI system. The calculated strain was
compared with the measured one by 3D-ESPI system. As a result, it was confirmed that 3D-ESPI system measured the right strain near

the semi-circular edge crack of the specimens.
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Table 1 Mechanical properties of specimens

E {MPa) v
210,000 03

S.IMPa)
2,447

S.[MPal
1,620

Table 2 Geometries of Type I, II, Il, IV specimens

Test Section
Type
Width Thickness |Radius of Notch
I 45 15 00
1| 45 15 25
m 45 15 40
v 45 15 50
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Table 3 Smooth Specimen Tensile Strain Data of Type I

Type I Specimen
Load Strain
20 kN 1.411x10~*
30 &N 2.116x10 4

-0.07

<1330 016 1429

Principal Strain § [0.001)( Plain Stress. E-Modute=210 kN/mmO v=0 33, Maximum Principal Stress Sriterian |
PV= 1680

19.03-2001 20:30:05 2

No. v

Referance 0 |.10

Measurement 5 .10

Impact & Fracture Lab.
Inha University

Fig. 1 Strain Distribution of Type I under 20kN

For Type- undsr 20kN, 30kN Strain Profile
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Fig. 2 Strain Profile of Type [ under 20kN, 30kN
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Table 4 Smooth Specimen Tensile Strain Data of o073
Type O, I, IV using Strain Gauge oers
Strain o 2291.1836.1374 920 450 004 466 920 1391 1835 2307
Tym Load - Principal Strain 1 [0.0013( Plain Stress, E-Module=210 kN/mmO v=0.33, Maximum Principal Stress Criterion )
Left Center nght 5523‘.’5‘011 15:23:41 2
o LRV | 178010 | 1.467x107¢ | 1.760x 1074 iy s 0 |10
Measurement 1 [.10
0kN | 2.347x107% | 2.054x107* | 2.200x107*
o 20V | 1.174x107* | 1.027x107* | 1.174x 10" Fig. 5 Strain Distribution of Type Il under 20kN
30N | 2.933x107 | 2.787x107* | 2.347x 107
v 20 kN 2.054 X 10—4 1.467 X 10*4 2.054 x 10—4 - For Type-Ill under 20kN, 30kN Strain Profile
30kN | 2.933x107% | 1.907x107* | 3.080x 10
06 ———— 3D-E5P20kN
» Strain Gauge-20kN
JD-ESPRIOKN
0.5 L Strain Gauge-30kN
oarz 1807 T o
1351 =
0418 £
E o3
0.365
0311 0.2
0257 o
0203 ’ : :
0005 133605 Position {mm]
0041 17.68
003 Fig. 6 Strain Profile of T M under 20kN, 30kN
g ype

v T T T T T T T T T
-2274-1821.1352 868 429 016 485 938 1407 1860 23.30
Prinapal Stran 1 {0 001}( Plan Stress, £-Module=210 kN/mmT} v=0.33, Maxmum Principal Stress Criterion)

Pv= Q485
31-03-2001 01:37:01 a
No v
Impact & Fradure Lab Reference __0_1-10 0251
Inha Uraversity —
Measurement 1 1-10
225
0.198
Fig. 3 Strain Distribution of Type [I under 20kN 0
0.145
For Type-Ii under 20kN, 30kN Strain Profile o8
0092
G065
ot SD-ESPH20KN
L3 Strain Gauge-20kN G039
. 3D-ESPHI0KN )
®  Strain Gauge3kN 0012

T T T T T T T T
-2305-1856-1383-9.26 -4.61 -0.04 369 918 139% 1840 2313

Principal Strain 1 {G 001]( Plain Stress, E-Module=210 kN/enmO v=0 33, Maximum Principal Stress Criterion )
Pv= 0239
13-04-2001 225319 a

No. Y

Strain [107)

Impact & Fracture Lab

Reference 0 {10
Inha University VT

Measurement 1 1.10

Fig. 7 Strain Distribution of Type IV under 20kN

o'l.,...;‘..:x.‘i,:. ST TUURT SETas s P
20 -5 -10 -5 [ 5 10 15 20
Position [mm}

4.3 SHEEHIR} H|m

Ao ALgElolr AQH Type I, I IV of th@ 23
ZALE 2L B3] FalHch(ulie A B, Jess 1 C.
James L. H., 1990; Peter M, Klaus D. H, Rajpal S. S, 1996)

Fig. 4 Strain Profile of Type I under 20kN, 30kN
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b 3D-ESPH2OKN
- Strain Gauge-20kN

o 3O-EBPHIOKN

8train Gauge-30kN

Strain [107]

0
Position [mm)

Fig. 8 Strain Profile of Type IV under 20kN, 30kN

Table § Comparison with Strain Values using S.C.F.

Load Notch Root Strain Acceptance
Tvee | SCE | (N ™ Cateatated | 3D-ESPT (%]
20 -4 -4 80
o | 23 3.315><1074 2.655 x 10‘4
30 | 4.972x10 3.909 x 10 78
20 -4 -4 1
o | 243 3.428 x 10 2.803 % 10 8
30 | 5.142x107% | 4.260x10"* 82
20 -4 -4
v | 218 3.076 x 10 2.461 % 10 80
30 | 4.613x107* | 3.690x 107" 80

Comparison between Strain Gauge and 3D-ESPI

0.4

o4
©

<
o

Strain using 30-ESPI[107)

°

0 0.1 0.2 O 3 (X3
Strain using Gtrain Gauge [10™)

Fig. 7 Comparison between Strain Gauge and 3D-ESPI System
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