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A Study on the Ultrasonic Diagnosis of Spot Welding in Thin Plates
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Abstract

|
|

Spot welding widely used in automotive and aerospace industries has made it possible to produce more precise and
smaller electric part by robotization and systemization of welding process. The quality of welding depends upon the
size of nugget between the overlapped steel plates. Recently, the thickness of the steel plates becomes much thinner
and hence, it introduces the smaller size of nugget. Therefore, it is necessary to develop the criterion to evaluate the
quality of weld in order to obtain the optimal welding conditions for the better performance. In this paper, a thin steel
plates, 0.1mm through 0.3mm thickness, have been spot-welded at different welding conditions and the nugget sizes
are examined by defocused scanning microscopy. The relationships between nugget sizes and weldability have been

investigated experimentally. The result of ultrasonic technique shows the good agreement with that of the tensile test.
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Fig. 2 Defocused ultrasonic microscopy

76

Acoustic lens

L TT LT LL  LTLT
Incident wave Mode converted
ultrasonic waves

Refractions
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Fig. 4 Thin plate specimen(a) and welding conditions
(b) in spot welding
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Hg. 5 Defocused ultrasonic image of thin plate specimen
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Fig. 6 Ultrasonic image of spot welded area
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Fig. 7 Images of nugget and corona bond
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Fig. 9 Images of nugget and corona bond(backside)
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Fig. 10 Multi-modes ultrasonic signals in welded area

Table 1 Nugget size vs. tensile stresses

thick-ness |nugget dia.|corona bond| corona bond Max.
(mm) (um) 1.D.(um) O.D.(um) Load(N)
0.1 521 530 547 245.0
0.15 530 552 561 440.8
02 613 648 671 657.8
0.25 701 715 733 795.6
03 776 795 818 850.3
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Fig. 11 Tensile tester and specimen

A 1.
T gltx

=
3

At O 0-]L Z—}E 7]-5% 7].11
ok ol 2291 ¢

=
AVA
o

m{m

2 = s ohet $4H §842) B/} Yol

— a7

B oA
Q= BANA A5 AoH Bo| ABEE ALY
YA ZEu Bevel 572 w2y 239 dud )%
& ojgste) ATHoZ ZAshych

(1) £3 749 7 03mm o|3}3] SMIOC urae| &3
4 e Y w2 230 BH471ES ol §tel
AR U7 4T CSon P4 Aolhlat
285 Bu)7 AL B3 SHAY %7t 2uet o
A¥e B8 4 U U4 3719 JUBAS 3
Hom AN
(3) 03mm oJ3}e] uzre] 49
of Q1A AF 59 HE AY

@

£3 $97 ol A7) e
19 245 e TtEe



re

I ZE7|A &5 =22 Vol.14 No.5 2005. 10.

g, oA C-Scan G4t o|u|#] A3k} QIAAFH ] At
9] Ago] YAt Ao RRE WA @n|A G4 2
7§84 Bkl AP PO 269 5 9
+& HoFinh

goEd

(1) Murray, E. E., 1968, “Ultrasonics in process control
of spot welding quality,” Ultrasonics, Vol. 6, p. 63
~67.

(2) Arakawa, T., Hirose, S., and Senda, T., 1985, “The
detection of weld cracks using ultrasonic testing,”
NDT International, Vol. 18, p. 9~16.

79

(3) Graham, G. M., and Ume, L. C., 1997, “Automated
system for laser ultrasonic sensing of weld penet-
ration,” Mechatronics, Vol. 7, p. 711 ~721.

(4) Blitz, J., and Simpson, G., 1996, Ultrasonic Methods
of Non-destructive Testing, Chapman & Hall, Cambridge.

(5) Kim, N., and Lee, C., 2004, “Ultrasonic Characteri-
zation of Elastic Moduli using Defocused Scanning
Acoustic Microscopy,” 2004 ASPE conference, Fukuoka,
Japan.

(6) Hong, M,, and Kim, J., 2004, “A Study on the Evaluation
of Weldability Using Utrasonic in Thin Spot Welding,”
2004 KSMTE conference, p. 49 ~53.



