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Nondestructive evaluation of spot weld quality

using by ultrasonic measurement
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Abstract

Spot welding has wide use with a high work efficiency in the automotive and aerospace industries. Up
to the present, the technique mainly used to test spot welds on production lines has been entirely depended
upon destructive chisel or peel testing.

Therefore, it's being very important assignment to secure the NDE technique which can be evaluate spot
weld quality with more efficiency and high reliability.

This paper discusses the feasibility of UNDE techniques to evaluate spot weld quality. For the sake of
the approach to the quantitative measurement of nugget diameter and the discrimination of the corona bond
from nugget, ultrasonic c-scan image and distribution of reflective echo amplitude was measured by immersion
method with the mechanical and the electronic scanning of point-focussed ultrasonic beam(25 MHz).

As the results of this study, corona bond which is the most dangerous types of interface defects can be
successfully detected, as well as expulsion and voids. Ultrasonic testing results were confirmed and compared
by optical microscope and SAM(Scanning Acoustic Microscope) observation of the spot-weld cross section.

The results show that the nugget diameter can be sucessfully measured with the accuracy of 0.8 mm.
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Fig.1 Various factors concerned in spot weld quality
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Fig.2 Schematic illustration of spot weld cross section

Table 1 Welding condition

Speimen Electrode Weld ime Weld current
force(kg) (cycle) (Ko
S11/15 360 16 115
521/25 360 16 86
S31/35 360 16 80
$41/45 360 16 70
S551/55 400 16 13.0
G11/15 295 13 14.0
G21/25 295 13 110
G31/35 295 13 80
G41/45 295 13 6.0
G51/55 300 13 16.0
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Fig.3 Configuration of newton ring
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Fig4 Configuration of mechanical scanning AT system

ncy:fr=25 MHzDDia.: D=6.35 mm, focal length in
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Fig.5 Schematic illustration of focus setting for B1 and
B2 echo detection
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77 electronic Scanning) % F-&3gAAx o] ek
Tojt},
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A& 244 E FA A2l aabE R =31 Ao
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Electronic Senstivity | Main Gated- |A/D
beam scanning equalizer amplifier | peak- converter
system detector

Array
transducer Water tank
Ultrasonic Signal
. beam controller
Object - Scanner
Y — scanner controller _*} Oisplay

Fig.6 Block diagram of electronic scanning imaging system
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transducer 24 elements
/
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Electronic scanning
X

Y — scanner

Fig.7 C-scan mode with electroic Fig8 Appearance of
the scanning array transducer

Fig.8 Configuration of scanning acoustic microscopic system
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2 ArraygEFA] Qg ARFALY WFS A @A
ol gt VAFALE St ke A olFH
3 real time 2.2 c-scan 3H3& #&H J1 2HE
AE3] HA3I cscan HIHOIHE AMFHF A
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Computer| |image
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Color
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Fig.9 Configuration of scanning acoustic microscopic system
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oA &AL A7PE2AGE Hog RAIBV)

Bl c-scan3t o] 7|Fecho level©] saturation™ A
e WY WA £AK AJNE A sASA
2R3 AL FF AgzHoz g,

Fig.10 Mechanical c-scan image of newton ring (a)50V
(b) 350V
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scanning position X (mm)

Fig.11 UNDE techniques of spot weld quality
(@) optical microscope of the weld cross sec-
tion
(b) distribution of reflective echo amplitude
(¢) c-scan image
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FE s ¢+ Utk

Fig13< oA =F 722 mechanical c-scan 332
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Smm

Electronic ¢-scanimage

Fig.12 Mechanical and electronic c-scan image of spot
welds

(@)G42 -

Fig.13 Mechanical c-scan image of spot welds (galvani-
zed steel)
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(a)S35(Optical)

Fig.14 Optical microscope and SAM observation of the
spot-weld cross section

10.0
@ : Galvanized steel
O : Uncoated steel
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° [ ]
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0 1 L [ 'l
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D Microscope ( MM )

Fig.15 Comparison of nugget diameter between ultra-
sonic testing and microscopic measurement of
the spot-weld cross section
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