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Table 1 Composition of conventional and low P Inconel 718 alloy

Alloy No. C Mn Si S P Ni Cr Mg Al Ti Mo Nb Co B
A 0.031 0.02 0.04 0.0035< 0.0007 51.52 18.23 0.0018 0.52 1.03 0.07 2.97 0.07 0.0040
B 0.027 < 0.03 < 0.050.0045 0.0083 52.76 18.45 - 0.52 1.01 <0.20 2.88 < 1.0 0.0060
C 0.03 <0.35 <0.350.0032 0.0130 52.70 18.50 - 0.55 1.00 <0.20 2.85 < 1.0 0.0058
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Fig. 1 Mechanical properties of Inconel 718

1.1

o/GPa

1.0
0.9

B Y
AAIIINS AT A7,

7.

L

0.8

alloy with different P contents

FIBR BT & e BRI, 5 T
SR IE BN ) S, R GU R R YR
MM AE e, HTEESE KA 0. 008% ~
0.013% , J 1A 4 4 B A B0 1 e il 28 1,

0

)1
I

cycle

lg[ (92 )/ mm
o

i
w

4

A
o (

2 3
lg[AK/(MN+m )]
B2 ARREENTHRIY RERY AK KR
Fig. 2 Crack propagation rates as a function
of effective stress intensity facter range

AK under different conditions
(a) —t= 5s; (b) —t= 90s; (c¢) —Creep condition
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Fig. 3 SEM fractographs of conventional and low P Inconel 718 alloy at 650 C compact tension
(a) —C alloy 5s; (b) —A alloy 5s; (¢) —C alloy 90s; (d) —A alloy 90s; (e) —C alloy creep; (f) —A alloy creep
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boundary brittle fracture
(a) —Fresh boundary brittle fracture;
(b) —After Ar* etching
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Fig. 5 Morphology of & phase of conventional

alloy ( C) at boundary
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Fig. 6 SEM fractographs of Inconel 718 alloy

at 650 'C, 686 M Pa stress rupture
(a) —Conventional alloy ( C); (b) —Low P alloy (A)
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MECHANICAL PROPERTIES OF LOW PHOSPHOROUS AND
CONVENTIONAL INCONEL 718 DEFORMATION ALLOYS
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ABSTRACT The mechanical properties of low phosphorous Inconel 718 (P< 0.001%) and conventional Inconel 718
(P 0.008% ~ 0.013%) deformation alloys were investigated. T he results show that there is no obvious difference in room
temperature and elevated temperature tensile strength between the low P content and conventional Inconel 718 alloys.
However, the ductilities of the low P content alloy obviously decrease at 650 C, 686 M Pa. The more important fact is
that the crack propagation rates of the low P content alloy at 650 ‘C creep, futigue and creep/ fatigue interaction conditions
are higher than that of the conventional alloy, and it seems to have a tendency that the cycle notch stress rupture life of

the low P alloy decreases at 595 'C, 895 M Pa.
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