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Ultrasonic C—scan Analyses and Nugget Diameter Measuring of Spot Welded Joints

SUN Xinyu ZENG Kai ZHANG Long
( Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology, Kunming 650500)

Abstract The quality of spot welded joints was evaluated by the scanning acoustic microscope ( SAM). The
change characteristics of gray level of C—scan image were analyzed. The feasibility of evaluating the quality of spot
welded joints and measuring the nugget diameter by using the change of the gray level was provided. And we analyzed
the spot welded joints of 1.0 mm stainless steel under different welding parameters. The calculated values of nugget di-
ameter are compared with the measured values by macrophotograph of samples. The results show that this method is a-
vailable for measuring nugget diameter of the spot welded joints, and can avoid the influence of artificial factors and
reduce production costs. The accuracy of testing result was verified by contrasting the metallographs of actual spot wel-
ded joints cross section.

Key words Nugget diameter, Ultrasonic C—scan, Gray level, Spot welded joint

0 5%

R L A — R B A AE A R R 7R Tl R
FRATAF N T N BEE AT R B A
PEREIY H 25 5, W ar i s Kt 3k Jo g a2 A 7 R A U
WA AATTIRFE A £ AT I A AR — T AR 05
FEEE S R () BB, HA Tl Az = rp 2R F 9%
B 3% 77 BRI G I 5 kA AR o B A VA

UT AT, Bl A B AR A AS W7 2 i | b8 7 % G i
RSHIH AR T A e A b AS I 42 3k it | FLELAT ARG
R A5, DRV, R PR AR 7P Jpk7 G453 6 00 2 A ) 2 b L o5 0

oA H 3 :2016-06-01

Sk AR AR B A J LA DG A AG I 52 AR 433 ) T
FEMAT . BRSBTS 1 B
R, ARSI A RIS SRS Y SRRk
e, B S B B i — S I e T
KRR RN TR DS A R P O A S AR S R AL, B2
P SRR R A LA 0 U 7 3 P A B A
RIX AR AT LA RO R A R, R R
TSR C 30 AR A K R A — P
BELASUAR T = 2B 7 AR, S 1 XA LA
P T RAFIROR . R R i e R

FETH . BEF ARPFEIE H (51565022;51565023) 3 B WHL T K F# W 3 4: (20150575)
B—VEE RN ANEETE, 1989 4E W A At 320 A SRR 3% B ARG I AT L 25 R T SRR T B9 9T T4 . E—mail : xinyusun789@ 163.com
WAFVER GBI, WA 0 322 A e 4 STt A A | 540 T SE PR A 9E TAE . E-mail : kmzk201109@ 163.com

FHIMEITZ,  http://www.yhclgy.com 2017 4F o1



SRR R I 58 38 B ORI X 75 i C 434 &
BIE EARIEATI R 0T N IZ R GEFAH C i
MGG A2 B R a2 M, M. Thornton
FI L. Han 2508V} AAST54 4R 44 SRSk HEAT MR 75
C I A I C FR A I B AR AT LAt
PR RST BORARIIE B . 28 DRTIR  BARE Y Hh2
B A BRI TCASR I i (H T A
SR C A RE MG P R BE A 53 AR R AE I BUR R
A% X B30 % (B 5 1 A HEA TR AR A3 HT

AR SCE A AT R D C PR K B A A 4 A
FEOE B T — R AR 1 2k KR R ST A D AR
WA AT B8 77325, 38 4 S8 43 B Sk Ay vk il
itk
1 R EHERLEFEE

TEH] SUS304 ANEEN, MJEH 1.0 mm, BFFERH
(I8 AR 7P R T4 S B B (R R S SR 15 Mz, S R
M 95 pm, K R GELERHI AN 1 TR, i E R
KSR A +0.5 wm, A 5l R R A2 5l 10 4 B K R 0.2
wm , K & g 58 5 ~ 500 MHz, B0d R R 1
G sample/s, KM A O8F 5 K530 A4S i T KAl b 1
iz s BT AR S A TR I o I
SLER M B AR TEMY ¢ TS iniE 2 TR,

Uz Sl T
+ i}
EG ?Tw WIRES TG

BT A A R G HE R A

Fig.1 Framework diagram of ultrasonic inspection system
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Fig.2 Ultrasonic C—scan image of spot welding
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Fig.4 Magnification appearance of spot welded joint
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Fig.5 Edge segmentation of C—scan image
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Fig.6  Center of nugget
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Fig.7 Measurement procedure of the nugget diameter
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Tab.1 Welding conditions
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Fig.8 Nugget diameter obtained by experiment and actual measurement
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Tab.2 Testing results of nugget diameter of series number 1 and 2
N s . HAXIR2E / %
A AR HE I 4 X iR 2% Db |
D,/ mm D,/ mm (D,-D,) / mm 2 7 X100%
1
#51 #5112 #71 #5112 #51 #5112 #51 #5112
4.31 4.52 4.16 4.41 -0.15 -0.11 3.48 2.43
4.27 4.6 4.34 4.53 0.07 -0.07 1.64 1.52
4.28 4.69 4.19 4.87 -0.09 0.18 2.10 3.84
4.44 4.95 4.35 5.15 -0.09 0.2 2.03 4.04
4.52 5.04 4.68 4.87 0.16 -0.17 3.54 3.37
4.64 5.08 4.73 5.21 0.09 0.13 1.94 2.56
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