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The Strain Measurement of One Point Spot Welded Zone Using the
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Abstract

Currently knowledge of strain in welds has mainly been obtained from strain gaging method: that is
directly attaching most of the material to the gage. The very few non-contact methods are still in the
early stage. One of the non-contact methods is by the use of the laser that has high-level of the
accuracy for the measurement, and this laser also has excellent characteristics on which many studies
for its applications are focused throughout the many fields. A method of study is on the measurement
of the strain caused by the characteristics of the spot welded zone which is used with 3-D ESPI
system that is functionally modified through the laser ESPI(Electronic Speckle Pattern Interferometry)
system. This system employed the SGCC 1.2t which are mainly used for the steel plate such as
automobile, structure, building material and electronic appliances.
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2.1 ESPI'H (Electronic Speckle Pattern Interferometry)
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Fig. 1 Out-of-plane displacement sensitive ESPI
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Table 1 Chemical compositions of base metal
(wt. %)

C Si Mn P S S-AL

0.02 0.01 0.16 0.13 | 0.006 | 0.043

Table 2 Mechanical properties of base metal

Tensile strength Yield strength
(kgf/mr) (kgf/mr)
34.40 24.30
Elongation Hardness
(%) (H £B)

42 52
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Table 3 Welding conditions of spot welding
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Table 4 Hardness distributions in spot welded zone

[ Unit : H
Thickness Squeeze force (Unit : Hv)
(mm) (kgf)
12 400 Nugget Heat affect zone| Base metal
Welding time
Current
(sec)
10 20,000 214 219 198 136 102 98
R na
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Fig. 2 The configuration of grip in tensile testing :\ 44]
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Table 5 Measured result of ESPI at the tension of
one spot welded specimen

Strains at the position apart from spot

Load(N) welded center (pe)
-10mm | -5mm |center| Smm 10mm
490
0.1617|0.1138|0.0599| -0.0308 | -0.0667
(Loadl)
980
0.3618|0.2899|0.1717|-0.0520 | -0.1495
(Load2)
1,960
0.5607|0.3966 |0.1755|-0.0620 | -0.2486
(Load3)
2,940
0.7960|0.5369|0.2388|-0.1108 | -0.3702
(Load4)
3,920
0.7426|0.5455|0.2779|-0.1565 | -0.2229
(Load5)
4,900
0.8561|0.5312|0.2381|-0.1587 | -0.3316
(Load6)
5,880
0.9869|0.6961|0.2381|-0.1587 | 0.3316
(Load?)
6,566
1.8410(1.5394|0.8822| 0.0968 | 0.2093
(Load8)
2.0+
1.8 . —8&— Loadl
164 g —e— Load2
N Load3
144 N —w— Load4|
12 . Load5
104 —<— Load6
= o8 & . Load?
SRR IS SN\ —— Load8
;_EU/ 0] \ oa(
£ ]
0.2 e
.-
0.0 — .
02 N\
0.4+ < ,77¥
10 5 0 51

Distance from nuggest center(mm)

Fig. 4 Measured result of ESPI at the tension of
one spot welded specimen
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