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ABSTRACT The microstructures and mechanical properties of an Fe-Ni-Cr austenite alloy under-
gone different ageing treatments have been examined. The 7 phase precipitated on the grain boundary
of the over—aged alloy. Contrary to be crack sources and make mechanical properties of alloys deteri-
orate as it has been always considered, n phase was found to have little effect on room temperature
properties and furthermore, it improved the high temperature ductility of the‘alloy via blocking the -
grain boundary slip due to its coherency with the austenite matrix. SEM fractography shows that
the 1023 K tensile fracture transforms from intergranular mode to microvoid coalescence mode due to
the presentation of 7 phase. Addition of Nb causes more dispersed distribution of n phase along grain
boundaries and therefore results in higher high temperature ductility.
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Fig.1 Microstructure of A alloy aged at 1123 K for 36 h,
lamella-like n phase precipitated at grain bound-
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Fig.2 TEM morphology and composite EDP of [110],
and [210], (a) and EBSD image (b) of A alloy
aged at 1123 K for 64 h!”}, arrows in Fig.2b indi-
cating the precipitated 7 phases, dark line to be
the primary boundary
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Table 1 The mechanical properties of alloys aged at different temperatures
Alloy Ageing Room temperature 1023 K

treatment ob 00.2 ) 2p oy 0.2 ) ¥

MPa MPa % % MPa MPa % %

A 993 K, 16 h 1180 763 33 51 773 670 13 13

A 1123 K, 36 h 1156 703 25 43 735 653 33 52

B 993 K, 16 h 1053 747 34 48 705 655 11 11

B 1123 K, 36 h 997 673 21 27 663 620 78 92
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Fig.3 RT tensile fractographs of A alloy aged at 993 K
for 16 h (a) and 1123 K for 36 h (b)
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Fig.4 The cracks on.the cross section near the fracture
surface of A alloy tensioned at 1023 K
(a) specimen without 7 phase, cracks appeared
at the joint of grain boundaries
(b) specimen containing 7 phase, crackes (dark
holes)

within grains
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Fig.5 Fractographs of A alloy tensioned at 1023 K

(a) specimen without n phase

(b) specimen containing n phase
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Fig.6 Microstructure (a) and 1023 K tensioned fracto-
graph (b) of B alloy aged at 1123 K for 36 h, n
phases precipitated at grain boundaries more and

fine
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