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and Creep Strength Properties of Inconel 713C
ra, Fujio Ase and Koichi Yact

Synopsis : Creep rupture strength and morphology of 7" phase of Inconel 713C, especially the effects of both long-term creep
deformation and applied stress on y-¥" microstructure, have been investigated mainly at 1000°C . The scatter band of
creep rupture strength has increased with decrease in stress. Rafted 7" structure has not been formed during creep
deformation at 47MPa, but formed under the stresses higher than about 100MPa. Morphology of 7’ phase was assessed
by both the distribution of 7" phase with respect to angle with stress axis and the aspect ratio of " -phase. It has been
concluded that higher stresses are needed for polycrystalline Ni-based superalloy to form a rafted 7’ structure and the
stress dependence of 7-7" microstructure developed should be considered for a long-term service at elevated tempera-

ture.
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Table 1. Chemical compositions (mass?%;) of alloys studied.

Alloy | C Si Mn P S ctr Mo Cu Co Ti Al N B Nb+Ta Zr Fe Ni
. | o008 12.00  3.80 050 550 0.005 1.80  0.05

Require:] " <050 =0.25 =0.015 ~ ~ 2050 £1.00 ~ ~ ~ ~ ~ =250

ment™ | 429 14.00  5.20 1.00. 650 0015 280 015
A 1012 008 004 0002 0005 1220 507  0.06 065 084 605 00017 0015 206 014 145 bal
B |01l <02 tr. 0006 0005 1340 470 <01 096 085 610 0.0027 0008 230 010 <15 bal
C 013 005 tr. 0003 0005 1330 430  tr. tr. 070 598 0.0010 0004 221 015 030 bal
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Fig. 1. Secondary electron images of the as-cast
alloys.
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Fig. 2. Creep rupture strength properties of the
alloys at 850-1000°C.
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Fig. 3. Secondary electron images of Alloy B ruptured at 850, 950 and 1000°C. ty indicates time to rupture.
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Fig. 4. Secondary electron
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Fig. 5. Distributions of 7’-phase with respect to
angle with the stress axis, &, for Alloy B
ruptured at 1000°C under 157, 98, 78 and
47MPa. (20 different areas were measured
for each specimen.)
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Fig. 6. Changes in the aspect ratio of 7’ -phase with

increase in rupture time of the alloys crept
at 1000°C.
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Fig. 7. Secondary electron images of Alloy B crept
for (a)24h, (b)1100h and {(c)13994.8h (creep
ruptured) at 1000°C-47MPa.
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Fig. 8. Changes in the aspect ratio of 7’ -phase with
increase in time of Alloy B crept for 24h and
1100h at 1000°C-47MPa. The data for creep
ruptured at 1000°C under 157, 98, 78 and
éﬂl\;IPa are shown for comparison (open sym-

ol).
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Fig. 9. Secondary electron images of Alloy B creep ruptured at 1000°C-157MPa (a) and crept for 24h at 1000°C
under 118MPa(b), 98MPa(c), 78MPa(d) and 47MPa(e).
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Fig. 10. Distributions of 7’ -phase with respect to
angle with the stress axis, &, for Alloy B
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