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Stress Corrosion Cracking Susceptibility Evaluation
by Small Punch Test
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Abstract

In conventional SCC susceptibility test, there are constant strain test, constant load test, slow
strain rate test(SSRT) and Kjscc test. Among them, the SSRT method is much more aggressive in
producing SCC than the other tests, so that the test time of it is considerably reduced. But this
SSRT method has mostly been worked using the uniaxial tensile specimen untill now. Therefore,
the SSRT method using the tensile specimen(Ten-SSRT) has much difficulty in SCC susceptibility
evaluation of a localized region like weldment and the advantage material of high order.
Recentely, the small punch(SP) test method using miniaturized small specimen is the very
effective test method for fracture strength evaluation of a localized region like weldment and
fusion reactor wall irradiated in the nuclear power plant. This paper investigated the possibility
of SCC susceptibility evaluation by the SP-SSRT method using the miniaturized small specimen.
Therefore, we obtained the result that the SP-SSRT had the possibility for the evaluations of SCC
susceptibility for shorter time to corrosive environment compare to Ten-SSRT which was
conventional method.
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Table 1 Chemical composition and mechanical properties of HT80 steel
Chemical C Si Mn P S Cu Ni Cr Mo
composition
(wt %) 0.11 0.2 0.7 0.003 0.003 0.2 0.7 0.48 0.39
Yield strength Tensile strength Elongation
Mechanical (MPa) (MPa) (%)
property 794 834 30.0
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Table 2 The composition synthetic sea
water (in 10 liter water)

Composition Quantity(g)
Na(l 245.34
MgClL6H,0 111.11
Na,SO, 40.94
CaCl, 11.58
KC1 6.95
NaHCO; 2.01
KBr 1.01
SrCL6H,0 0.42
H;BO, 0.27
NaF 0.03
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Fig. 2 Schematic illustration of deformation charac-
teristics and fracture processes in SP test
specimen (air condition)
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Table 3 Ten-SSRT and SP-SSRT results of HT80 steel{TL orientation)

. Potential | Loading ra- | Max. load { Displacement | ROA | Energy | TTF
Environment . :
V) te (mm/min) | Prax.(kN) &(mm) (%) | (kN-mm) | (min)
23.0 5.1 72 .4 9510
Air — X107* —
* 610 23.2 5.1 77.4 9660
Ten- ;
Syntheti
SSRT | >yntietc i 23.0 4.4 68.8 8750
sea water Ecor 6107 22.8 5.1 72.4 N 9660
(pH 8.2) ’ ’ ’
Air _ 210~ 2.0 2 | 25 | 6667
SP- 2.1 1.8 2.4 6000
SSRT
e 0y |
sea water Ecorr 3x107* : ’ — ’
1.2 0.9 0.7 3207
(pH 8.2)
1.1 0.9 0.7 2963

xref. 15
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