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Ultrasonic nondestructive evaluation to the thermal
fatigue damage of SUS306 stainless steel

MA Shi-wei, YUAN Kang
(School of Mechatronic Engineering & Automation, Shanghai University, Shanghai Key
Laboratory of Power Station Automation Technology, Shanghai 200072, China)

Abstract: The high frequency ultrasonic test of using direct contact method to SUS306 stainless steel
samples, which were treated by high temperature heat treatment and stretch experiment, is described in
this paper. The ultrasonic attenuation coefficient, average grain diameter and elongation at breaking of the
sample being tested are obtained through echo analysis. The relationships between average grain diameter,
elongation at breaking and ultrasonic attenuation coefficient of samples are also established. These results

are expected to be useful for early assessment of material thermal fatigue damage advance.
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2 1 SUS306
Table 1 Components of SUS306
1 : C Si Mn P
/ GE Panametrics 5073PR, 1% < 0.08 < 1.-00 < 2.00 < 0.035
Tektronix DPO4032, PC S Ni cr Mo
1% < 0.030 10~14 16~18.5 2~3
, 30MHz
GE Panametrics V213-BA, )
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Fig.1 Schematic diagram of high frequency
ultrasonic testing device
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Fig.2 Waveform of echoes
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Table 2 Heat treatment conditions and grain size
of SUS306 steel samples

/(°C) /um
S1 950 20min 23
S2 1000 30min 37
S3 1050 2hr 63
S4 1100 3hr 112
P1 P2 P3 P4(
S1 S4),
( 4) WDW-
100A
70mm, 7 ,10mm
0.001,
4.2mm/min ,
10mm , 3
: P1 P2 P3 P4
3 4 , 3
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Fig.3 Photos of sample grain structure
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Fig4 Photos of stretched sample '
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Table 3 Elongation at break

1 2 3 4 5 6 7
P1 0.484 0.555 0.699 0.598 0.509 0.466 0.394
P2 0.447 0527 0.604 0.723 0.529 0.502 0.442 )
P3 0512 0576 0.686 0.734 0.408 0.581 0.509
P4 0500 0.541 0.637 0.730 0.579 0.528 0.476
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Fig.5b Relationship between attenuation coefficients
and average grain diameter
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Fig.6 Relationship between attenuation coefficients and
elongation at breaking
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