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Abstract

Elastic-plastic fracture toughness J, can be used as an effective design criterion in nuclear and
thermal steam rasing systems. Most of these systems are operated at high temperature and J,¢
values are affected by temperatuere. Therefore, the J, values at high temperature must be
determined for use of integrity evaluation and designing of such systems. Usually, the J,c value
at hight temperatuer COD gage in an environmental chamber. In this paper, tests were performed
by a high temperature extensometer in a split furnace. Elastic-plastic fracture toughness J, tests
were performed on A516 Gr70 carbon steel plate and test results were analyzed according to
ASTM E 813-87 at temperatures ranging from room temperature(20C) to 600°C. Experimental
results showed that, the J,c value and R-curve determined by the high temeprature extensometer
agreed well with those by the COD gage. Load-displacement results during the J-tests showed an
evidence of strain aging phenomenon at temperatures above 200°C, It was concluded that,
temperatures ranging from 20 to 600°C, fracture toughness J,c values were decreased with
increasing temperatures.
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C Si | Mn | P S | Mo | Al | Ni \Y4

21| .24 11.0701 .013| .004| .06 | .035| .20 | .38
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Table 2 Mechanical properties of A516 Gr70

Temperature| Tensile Yield Elongation
strength strength
{ch (kgf /mm} ke f/mt s (%)
20 58 39 22
100 57 38 26 7
200 56 38 29
300 55 37 l 31
400 i 59 37 27
500 53 31 34
600 45 | 27 ] 37
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