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Conventional test methods for measuring tensile strength and fracture toughness require the removal of
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large material samples from in-service component. However, recent developments of small punch test technique using

miniature specimens have proved its usefulness and accuracy to evaluate the mechanical properties of component. Cor-
relations have been obtained between small punch test and mechanical properties obtained from uniaxial tensile test,
and the study showed that an appropriate empirical based-approach could be used to evaluate the material FATT of

as-received and ex-service materials from small punch test.
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Table 1. Chemical composition of the different steels

Composition si Mn P g
(wt %)

1Cr0.5Mo 25 | 7 | o5 06| . . . . ‘
225CrIM | 15 ‘ 4 | 43 | - -

. : N S
12Cr1Mo 21 3 .59 018 | .004

B

Table 2.Service condmons of the materials.
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Fig. 1. Sketch of the smal punch test device. 4 <—T=
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AmmEA AlRE WMEE AJgHo) shiicho]st HE 5] o Fig. 2. Load-deflection curves on 12Cr1Mo steel.
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Fig. 4. Comparison between small punch test maximum deflec-
tion and maximum elongation in measured in tensile test.
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Fig. 5. Correlation between slope in small punch elastic regime
and Young's Modulus.
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Fig. 6. Correlation between maximum load measured in the
elastic domain in small punch test with the material yield stress
measured in tensile test.
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Small Punch tests
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Fig. 8. Evolution of the fracture energy versus temperature on
1Cr-0.5Mo steel.

Small Punch test on 1Cr—0.5Mo
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Fig. 8. Comparison between load-deflection response on 1Cr-0.
5Mo steel in as-received and ex-service conditions, at 25 and -
196°C.
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Fig. 10. SEM micrographies showing the crack path in SP spec-
imen at several temperature.
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Fig. 11. SEM micrographies showing the fracture surface in SP
specimen at several temperature.
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