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ABSTRACT Adding 0.022% phosphorus separately and adding both 0.022% phosphorus and 0.011%
boron to direct aging IN718 (DA718) alloy can greatly improve its stress rupture properties, at 650 C
under 700 MPa, the stress rupture lives reach up to over 200% and 280% respectively, while the ductility
of the later alloy decreased slightly. Phosphorus and boron do not obviously modify the stress exponent
but increase the apparent activation energy for creep markedly. The roles of phosphorus and boron

played in the DAT718 alloy were discussed.
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Fig.1 SEM second electron image of the direct aged mi-

crostructure of alloy No.3 containing P 0.022 and B
0.011 (the maculas to be the precipitates fallen off)
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Fig.2 The stress rupture life (a) and the elongation (b) of
tested alloys (No.1: containing P 0.005 and B 0.005;
No.2: containing P 0.022 and B 0.005)
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Fig.3 Fractographs near the crack initiation region of the
stress rupture samples No.1 (a), No.2 (b) and No.3
(c) at 50 C and 700 MPa
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Fig.4 SEM second electron images of the longitudinal sec-

tion near the crack of the stress rupture samples No.1
(a), No.2 (b) and No.3 (c), showing grains in sample
No.2 deformed obviously and grain boundary cracks

appearing in sample No.3
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Fig.5 Creep curves of alloys at 680 C under 750 MPa

107

108 -

10°F

Steady state creep rate, s

10-10 —_ ~L 1 1 1
6.48 6.52 6.56 6.60 6.64
Ln{o, MPa)
(b)
s No.
o No.2

o No.3

10"

Steady state creep rate, s
3 3 3
w (-] ~
T T T
/

11 1 1

1 1 1 y
0.1230 0.1245 0.1260 0.1275 0.1290 0.1305 0.1320
1/RT, 103K

B 6 BSHRTEIEXN MR KBR

Fig.6 Stress and temperature dependences of steady state

creep rate for the tested alloys
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Table 1 Creep parameters of alloys

Alloy n Qc, kJ-mol™1 A

No.1 6.93 773.05 65.08

No.2 7.05 951.04 86.65

No.3 7.00 1167.87 112.95
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