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Effect of Ti and Al etc. on Mechanical Properties
of Nimonic 80A

(Studies on nickel-base heat-resisting alloys—VI)

L=

Taro Hasegawa

Synopsis:

Effects of Ti, Al and gas content on stress-rupture characteristics at 750°C and 26°8kg/ mm?
were investigated.

Stress-rupture life increased with an increase of Ti+ Al atmo, containing below 2°99, Tiand
1+449, Al. ‘

Elongation after stress-rupture was small and the effect of Ti and Alcontent on it was not clear.

Stress-rupture life depends not only on the amount of Ti and Al but also on the amount
of nitrogen and oxygen or hydrogen, which arises from the melting procedure and content of
raw materials. As in the case of an increase of the amount of gas content causes the dec-
rease of stress-rupture life remarkably, so the material vacuum-melted or the material
which is air-melted after vacuum-melting have more stress-rupture life than the material
air-melted from fresh raw material. As the fact that the increase of gas content causes
much precipitate around grain boundary, and tends to soften the material during stress-rup-
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ture testing by overaging, so stress-rupture life decreases. .
Effect of microstructure on stress-rupture life is presumably the same phenomena as heat
treatments such as A and B to the effect of gas content.
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Table 1. ‘Chemical composition of materials tested.

| ) . N Ti+ Al Raw
Symbol| € | Si | Mn 1\ P | s | G| N | Co| Tir| Al | "% N | o rial
A47 | 0°01 | 0°31 | 0*41 | 0*009| 0+006| 19+80] 74+13| 213 | 2*21 | 1*13 | 4°98 | 07013 wfizggﬁif““ﬂted
A53 | 007 | 0°34 | 0°43 | 0°007| 0*005| 19+66| 73+89| 2°00 | 2°57 | 1*30 | 5-82 | 0*O1l ”
As54 | 0°07 | 0°35 | 0.51 | 0°007| 0°00S| 19+93| 73+62| 213 | 2°39 | 1°09 | 5°08 | 0°012 »
As3 | 0°06 | 0°36 | 0°50 | 0°008| 0°004| 20°28] 72+64| 1°94 | 2°29 | 0°95 | 478 | 0*018 ”
" Aes | 006 | 0739 | 0°48 | 0*008| 0°003| 20°28| 72°62| 2-50 | 2°21 | 0°74 | 4°23 | 0°025 #
A65 | 0°06 | 0037 | 0+40 | 0-008| 0-004| 20°10| 72°35| 2°45 | 2-41 | 1°44 | 5°89 | 0°0l1 ”
Aé6 | 0:06 | 0-43 | 0°63 | 0°009| 0-004| 20°28| 71+31| 2+66 | 1°89 | 1*35 | 5*15 | 0017 . 7
A67 | 0°06 | 0°42 | 0°42 | 0°009| 0+004| 20+37| 72-89| 2°38 | 205 | 1°26 | 5+05 | 0°015 ”
A68 | 0°05 | 0°38 | 0°42 | 0°009| 0+003| 20+37| 72°89| 1°98 | 2°68 | 1°36 | 6°01 | 0*011 ”
A69 | 0°09 | 0°43 | 0°36 | 0°009| 0+004| 20°28| 72°35| 216 | 2+88 | 1*32 | 7°19 | 0°0L3 ”
A48 | 001 | 034 | 0°43 | 0°012| 0°005| 19°40| 7476 2°67 | 2°13 | 1°04 | 468 | 0°017 VEEZ?Zﬁi;fVV
A49 | 0°01 | 0°37 | 0°46 | 0°012 0°004| 19-41| 74°02| 2°41 | 2°24-| 1*16 | 5°09 | 0°021 ”
A50 | 0°01 | 0°39 | 0+43 | 0015 0°005| 19+49| 74°92| 1°66 | 2715 | 104 | 4°74 | 0°023) . 7
A55 | 0°07 | 033 | 0°49 | 0°007| 0:006| 19°76| 7445 172 | 2°37 | 1*12 | 5°17 | 0°014 ”
Table 2. Heat treatment of materials tested. FRE(L LT, TOHOBENC X E{brbi ik
N TH OIS 45 2o
Symbol Procedure of heat treatment b, Licts> TARIOE &1 Al EBHEL>To Al

A 1065°Cx 8h AC, 700°Cx18h AC

1065°C x8h WQ, 800°Cx2+5h AC
700°Cx 18h AC
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Table 3. Effect of melting procedure on mechanical properties of Nimonic 80 A.
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Photo. 1 A38
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