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Abstract : Alloy 800H is one of the candidate materials for key structural components such as control rod

systems, hot gas duct, core barrels,

core supports and shut-down cooling systems for the very high

temperature reactor (VHTR) system. The aim of this paper is to compare the low-cycle fatigue behaviors

of the alloy 800H base metal and weldments at a high temperature of 850C. Low cycle fatigue tests

were carried out for four different total strain ranges of 0.6, 0.9, 1.2 and 1.5% under constant strain rate

of 10-3/s.
proportional to the total strain range.

In all test conditions,

the fatigue life of base metal and weldments decreased inversely

The cyclic stress response behavior showed cyclic softening

phenomenon for both materials. The low cycle fatigue life for base metal and weldments were predicted

by the Coffin-Manson-Basquin law. The results showed that transition life of the weldments is shorter

than that of the base metal.
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Table 1 The chemical composition of Alloy 800H
(Wt.%)

C | Ni |[Fe|Si {[Mn| Cr | Ti| P |Al|Cu

0.07(30.18Bal |0.42|0.98|20.43|0.54|0.022|0.49| 0.45

Table 2 The mechanical properties of Alloy 800H

base metal and weldments (1 _BM,
2 Weldments)
YS UTS Elongation
(MPa) (MPa) (%)

1_RT(850C)|246.4(134.8)| 568.7(143.2)| 54.0(105.4)

2 RT(850C)|434.7(176.8)| 654.6(181.9) | 42.8(70.8)

Table 3 Conditions of the low cycle fatigue testing

Condition \ Specimens | Alloy 800H / Weldments
Total strain range (%) 0.6, 0.9, 1.2, 1.5
Strain rate (/sec) 1x1073
Waveform Triangular
Drop in load (%) 20
Strain ratio, (R) -1

nnnnn

90

80 weldment
specimens
25.5
V-groove

=

920

Fig. 1 Example of specimen cutting from GTAWed
pad
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Fig. 2 Low-cycle fatigue testing specimen
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Fig. 3 Comparison of fatigue life for Alloy 800H
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Table 4 The estimated parameters for Coffin-
Manson method

Parameter Base Metal Weldments
o 626.7 MPa 202.8 MPa
b -0.233 -0.036
F 142.5 GPa 142.5 GPa
¢! 0.743 0.555
c -0.885 -0.865\

10*

1.5x Scatter

Predicted life, ZNr (Cycles)

@ Base metal
® Weldments

10° -
10 10’ 10

Measured life, ZN/(Cycles)
Fig. 11 Comparison of measured life and predicted
life by Coffin-Manson method
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