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A Study on the Health Evaluation in Spot Welded Zone by Using
Optical Pulse and Lock-in Phase Infrared Thermography
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Abstract The non-destructive testing using infrared thermography is extended to a variety of industries and
non-destructive testing of welds using infrared thermography is also in progress in various ways. Currently, a
non-destructive testing of electrical resistance spot welds which is mainly used is Radiography Testing. This study
detected area of spot welds nugget using optical-infrared thermography. In the results, it is possible for detecting
defects of nugget in a short period of time using pulse-infrared thermography.
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Table 1 EZFFC590 chemical composition

Chemical composition | € Si | Mo | P S [SAL| Fe
F—, 0008 | 098 | 15 [0073 [0002| - | B

Table 2 EZFFC590 mechanical property

YP | TS | EL - [HARDNESS
opa) | ovipay | (%) |BEND| MPACT s

EZFEC 590 420 617 34

Mechanical properties

Table 3 Welding conditions

Type/thickness (mm)
GA 1.0 X 1.0
GA 14 X 14

Current Cycle Kgf
6, 10 kA
6, 10 kA

10 300

15.6 mm

23 mm

Fig. 1 Electrode
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Fig. 5 Spot welded specimens of 1.0 mm thickness

(b) 1.4 mm (10 kA)

Fig. 6 Infrared thermography of spot welded speci-
mens by reflection method (pulse)

(b) 1.4 mm (10 kA)
Fig. 7 Infrared thermography of spot welded speci-
mens by transmission method (pulse)

(b) 1.0 mm (10 kA)
Fig. 8 Infrared thermography of spot welded speci-
mens by reflection method (pulse)

| - ']
(b) 1.0 mm (10 kA)

Fig. 9 Infrared thermography of spot welded speci-
mens by transmission method (pulse)
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(& 1.4 mm (6 )

(b) 1.4 mm (10 kA)
Fig. 10 Infrared thermography of spot welded speci-
mens by reflection method (lock-in)

I

¢

(b) 1.4 mm (10 kA)
Fig. 11 Infrared thermography of spot welded speci-
mens by transmission method (lock-in)

_BESNET
(b) 1.0 mm (10 kA)
Fig. 12 Infrared thermography of spot welded speci-

mens by reflection method (lock-in)

Y 9 A EE WA Ragew v
ol 547 A ojwA] R FIpe] oF
S mAe A Fito] WA S AdHtt
BeretAl S E A
A7 A g WA R el AL
A3} oln| A= Z+7} Fig. 10~139] (a), (b)e 7Tt
AzRlol 3k Aejd 4t olmA] Aot np
R 2 Aol &4 shEol ddid e
2 A HAEHdon, AP EuE T oA
Hoh o AHe 42 98 5 A
A= 3 FEHE o83 A9d d3
A AR olmAlE wug A F oA EE
VAP R T Tl B o A9t 9
g FES FUE = ATk EI A3RF Y
Hjsl Fxmolx F o F3lsta A™d onA
ARE & F AT
Table 42 Aejd I3 43 2% T 7P
e Ak olu)zxE YER pulse FUS o] &
g Al |l Afo]=sl Asp oju|A] o] Ae]=
o 3ol dojubs F-9e] AAl Atol=9t A3}
7 olm Aol Atol=E yEhlaL Stk Fig. 14+
3t ol AE o] 8F ojvH] 4 WS B
SEERL
Table 4 Measurement of thermography defect size
(pulse)
. P Nugget size Area O.f
Thickness \?v overlapping
(mm) e Real Image | Real | Image
r (mm) (mm) (mm) (mm)
1.0 6 4.47 5.03 33,65 31.90
1.4 KA | 482 516 | 4162 | 3864
1.0 10| 6.14 6.43 | 36.15 | 34.42
14 KA| 625 6.61 | 4294 | 43.76
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Area of Spotwelding

2010 k==

2880

(b) 1.0 mm (10 kA)

Fig. 13 Infrared thermography of spot welded speci-
mens by transmission method (lock-in)
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Fig. 14 Temperature distribution
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