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Development of Quality Assurance System for Resistance Welding by Ultrasonic Examination
—Fabrication of STB for Resistance Welding and Ultrasonic Examination—
(Survey Document)
Masayuki Seki" Fujio Ishibashi’, Shusaku Kono’

Kazuhito Hirako " Tatsuya Tsukada

Summary

The defect occurred at the resistance welding zone is very minute and therefore cannot be identified by
X-ray inspection. Then, the ultrasonic examination method, in which the resolution of the defect is higher
than that of the X-ray inspection method, has been developed.

The ultrasonic wave sounds straight easier in the material than X rays, excels in defecting the micro
defect. However, the pulse amplitude of ultrasonic wave is influenced by the shape and direction of the
defect.

Then, the ultrasonic inspection equipement, in which the ultrasonic probe and the sample rotation axis
are controlled to drive with the pulse motor and the defect data (position and size)are analized by image
processing ultrasonic signal, was developed to measure the shape and the position of defect accurately.

However, an ultrasonic examination method is the comparative inspection method. Therefore, the
standard test block or the reference block is indispensable to guarantee the defectability and the ultrasonic
echo sensibility of the inspection device.

The standard test block is provided in JIS etc, it is needed to defect the peculiar defect occurred at the
resistance welding zone. Then, the method of processing a standard test block is examined, the standard
test block was made experimentally by electric discharge processing and diffusion junction method.

The ultrasonic echo sensitivity and the threshold for image processing were proofread by using the
standard test block, the ultrasonic inspection and metallographic inspection were executed. Comparing the
ultrasonic inspection results with the metallographic inspection results, the detectability of defect depth and
the measurement accuracy were proved to be 3um and with errors less than 10um respectively. From
these results, the effectireness of proofreading the ultrasonic inspection condition by the standard test
block was confirmed. Moreover, it was confirmed that there was a peculiar relationship between the depth
and position of defect and the ultrasonic inspection results by comparing the ultrasonic inspection results

with the metallographic inspection results.

*JNC Tokai Waste Management and Fuel Cycle Research Center Advanced Fuel Recycle Technology Division
Plutonium Fuel Technology Gr.

**Nutec
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F—2. 1 ITRbus AR 2 B UE Lo~ v 7 A R ODS HBE OV 7 = 7 1 | 0DS i s D1t
ERO T
F&—2.1 ODS M DILZER S
(mass%)
X & C Si Mn P S Ni Cr W

TILTUY A 0.13 0.004 0.005 <0.002 | 0.003 0.02 8.90 1.99
Pl 0.037 0.017 0.07 <0.002 | 0003 0.04 11.60 1.91
X & Ti Y Y,0, o] Ex.0 N Ar Fe
TILTUY A 0.21 0.28 03556 | <0.184 | 0.1084 | 00090 | 0.0054 Bal.
TS5 0.26 0.18 0.2286 0.127 0.0784 0.0161 0.0046 Bal.
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5. STB OkfE

(1) AT T ko
S FHERER . BAMOEMIZE. SEM BLEHRS s D PRW HEAHEIT I8 AL L 7= 00 11 BIE A B o0 ~1k &) E
L. KRS : 1~2um, 8 :10pum, B :100pmzBEE L ALK I FEE L
TH 7 INTEA, EHE - BB L Ao ay ba—, ENTIED 3FIZHOWTHGT
BT olz, TORER, 7/ MTHEATIC OV T, BIE, B - AFZE ST 5 KRl T Tk
B, 0. 1y mEA T EBAITH D . KIEIN T4 O N TGO, ERBEEERZ E BRI L
7oo WIT, FIBEOTERED b PRV #2850V & B B 158 - IBEIC L 2o a |
2 — /I OWT B EIT o703, 2D DO FEIE, Ak, BRICHEAESEH 2 EREMT,
HEICHBEZ TR S, TOEZay ba— AT 52 ERBELWZ ESBa Lz, E
ITER, TR D NTRMINTiEE LTEER S D528, AEE T2 HER, 7EkD STB A
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ATV, PR E LTERIET A2 L& L, B-5.1 12 STB M LKA RT,
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(2)

1004 m
20U m
P
\
/ ‘
30 mm (
‘4m%\ RIGEER
10 mm \ ‘
30 mm
L N
4 e b i
X —5.1 STB RFAEZE ERME~T %
N LRI
R-5.1 ITHEM T O N TR T ~HEZ 7R/,
#=-51 STB ALRMOMEMI %
i iz R B B (mm) Mg (mm) £ (mm)
A 0.021 0.022 0.102
TILTFUH AN B 0.015 0.024 0.103
C 0.010 0.022 0.102
D 0.005 0.022 0.102
A 0.020 0.022 0.103
1S4 B 0.015 0.022 0.102
C 0.010 0.023 0.102
D 0.005 0.022 0.102

Table 705 H 53725 X O ITHEMTIZ LD N LRMEOM T FEL, BEFEORS 1 5. 10,

15, 20pm., 18 :20pum, & :100um. OEICK L THOREELA L T,

(3)

JEREEA SR OV TE L YRR A 1T K DR 2L

BN TR Ma % HZE2F D 72012, KIEGLASL OSBRI HEE L TR Y, 0DS SRRk
DKAC 2 WB )0 2 7o L Z DRI G AR DV THERRRBR 21T - 7,

BE-5.1 1%, #6450 (RE : 1050°C, MES] @ 0. 6kgf,/mm 2, $REFRER : 30 43) 1281
L=V T A RRODS SOV T =T A bR ODS SHOEERBA R A2 ~d, midk s bese
ICHEA L, MO KL IR DR hoTz, LavL, 28fE T, ToHEABERE
DIRFEIZE T DENAE LTz, /T A FR 0DS SllDG6 . B2EE R OB EHE L,

FERICEALTNDLDICK L, 72T MR 0DS $llDOGE, HBEEEAN L&D LTS

B, X, 7=TA bR ODS SO T M ~D it E RO 72, STB AR & RIET
% BEOY)Wr T OMl 5 [a OFRR A oW LTc 7o & Bbivs,
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