= 2] ¥EARTHA
Kor. J Mater. Res.
Vol. 17, No. 5§ (2007)

Inconel 6179 =

Z94 -

£43o] e

]oi 1:17":]_')'1:

AT o
A=

1L 71AF §A
AAE -

gL AeA) sk

Effect of High Temperature Degradation on Microstructure and High
Temperature Mechanical Properties of Inconel 617
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Abstract Inconel 617 is a candidate tube material for high temperature gas-cooled reactors(HTGR). The
microstructure and mechanical properties of Inconel 617 were studied after exposure at high
temperature(1050°C). The dominant oxide layer was Cr-oxide. The internal oxide and Cr-depleted region were
observed below the Cr-oxide layer. The depth of Cr-depleted zone and internal oxide increased with exposure
time. The major phases of carbides are My3Cs and MgC. The composition of My3Cq and MgC were determined
to be Cr-rich and Mo-rich, respectively. MgC carbide is more stable than My3Cs at high temperature. From the
results of high temperature compression test, there were no significant changes in hardness and yield strength

upon increasing exposure time.
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Table 1. Chemical composition of Inconel 617.
Element Ni C Fe Si Mn Co Cr Ti P S Mo Al B Cu
CWt% Bal. 0.08 149 006 0.11 11.58 22.16 035 0003 0.0001 98 112 0.002 0.08
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Fig. 1. SEM images of specimen exposed during (a) 120 h, (b)
480 h and (c) 1000 h in air.
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Fig. 2. SEM images of specimen exposed during 24 h in air and its EDS results; (A) oxide layer, (B) internal oxide, (C) Cr-
depleted region and (D) matrix region.
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Fig. 3. The changes of Cr-depleted zone and internal oxide
depth during exposure.
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Fig. 5. BSE images of specimen exposed during (a) 24 h and
(b) 1000 h in air.
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Fig. 6. Changes of the grain size and hardness with exposure
time.
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Fig. 7. Nominal stress-nominal strain curves at 1050°C in air.
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