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Effect of Al, Al+Ti and W+V+Nb on Properties of
Heat-Resisting 38% Ni Alloy. '

Sadao KosHiBa, Tsuneo Kunou and Shin KiMuRraA.

Synopsis:

In the previous study (Tetsu- to Hagané, Vol.
reported the effect of Mo, W, V and Nb on properties of heat-resisting 38% Ni alloy.

44,

1960, No. 4, pp. 487~492) the authors
In the

present paper, the effect of Al, A14+Ti and W+ V+Nb on the hardness as solution-treated
and aged, mechanical properties at room temperature and high temperature, rupture strength,
oxidation resistance and resultant microstructures were examined.

At the same time, precipitates therein were isolated by electrolysis so as to examine the-

quality and the form of them.
The results obtained were as follows:

(1) With the alloy containing 0°7~2*32% Al, as the Al was increased, hardness after
solution treatment, aging hardness, tensile strength at room temperature and high temperature,
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rupture strength and oxidation resistance were increased, while the elongation, reduction of

area and Charpy impact value were decreased.

(2) - As concerns the effect of Al+Ti, the hardness and strength at high temperature were
increased. However, the toughness was decreased as the Ti content was increased, when the
sum of Al and Ti was constant. The effect of Ti, therefore, was more sensitive than that

of Al

(3) With respect to the influence of W+ V4 Nb, Nb was most effective, when the alloy
contained Nb together with W and V; and by increasing the Nb content, the strength at high
temperature was improved. When the V was compared with W, addition of V was better
than that of W for raising the strength at high temperature.
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Table 1. Chemical composition of specimens. (Weight %)
¢ | si|Man| P s Ni |cr | W Mo| V| Co |Nb | A1] Ti

A0°8| 005 | 1°17 | 113 | o008 0-016 | 37°24 | 17°72] — |306| — | 20°00| — |0°70 | 2°68
Al1°5| 005 | t-11 | 1°11| o008 | 0-011 | 3734 | 17°85] — [3°07| — |20°50| — | 1°37 |2°50
A20[0'05 | 104|118 | 0009 | 0-019 | 37°44 | 17°54 — |[2'96| — | 21°75| — | 1°96 | 2°60
A2°5{0 05 102|121 | 0007 | 0021 ! 37°20| 172600 — {3011 — | 21°38] — | 232|260
TA1 |004| 1°04{1'24| 0°007 | 0°011 | 37°40 1784 — | 3-01 — | 2157 | — |2°37| 046
TA2 | 003|097 | 122 | 0°007 | 0°016 | 37°80 | 17°54] — | 3*06 | — | 2138 | — | 188 0°90
TA3 | 003|095 | 1°20 | 0009 | 0°0l6 | 37-44 | 17°63] — | 3°06 | — | 21°38| — | 1*28 | 1°24
TA4 |0°05|1°03 | 117! 0006 | 0009 | 37°32 | 17°44/ — |3°15| — | 2t*75| — |0°89 | 1°80 -
S1 |ov04]|1°07|1°23| 0°007 | 0°013| 37°32 | 1774 119 | 3°15°| 077 | 21°75 | 1*06 | 020 | 2°60
S2 |o005]|0°92|1°22| 0°006| 0017 | 37°56 | 18°17| 2°51 | 320 | 0°80 | 21°75 | 104 | 0°21 | 2°55
S3 |o05| 107|126 0006 0021 37°29 | 17°87| 118 | 3°20 | 1°53 | 21°75 | 1°07 | 0*22 | 2+40
S4 |0%05|1°00|1°23| 07008 | 0°008| 37°31 | 17°91] 1*14 | 3°14 | 0°80 | 21°75 | 2°10 | 019 | 2°62
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Table 2. Rupture times and elongation at

rupture with different specimens
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[

—
Specimens ! Ao'8| A1'5  A2°0 ﬁ A2°s
Rupture time 17°10' | 37°10' = 52°55' | 53°15"
Elongation 9% 4°5 35 2°5 1 2°5
* % s
Specimens i TA1 TA2 : TA3 | TA4
Rupture time: 11°10' 17°00' 24°35' | 34°40'
Elongation 2% 5°0 4+2 35 ! 30
Specimens S N S2 I S3 H S 4
Rupture time 78°45' ° 97°30' '101°57' 1189°10'
Elongation % . 3°7 35 35 | 21
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(10) WM OBk
BRESHE LT O X MEERE Table 3 1o
¥. exFEHD M3, M7, W2, W7, V2, V3, Nbl, Nb3 &
AEEHIRTEDORE TH b M3 1% Mo3%, M7 Iz Mo
7%, W2 X Wz%,’ W7 13 W7%, V21X V2%, V3
vt V3%, Nbl i3 Nbi%, Nb3 i¥ Nb3% % %h72h
BT L 72alB T 5.

REVPL DT E FEMIVFND  NiyAl~Ni;
(AL Ti) H3AERS T MesCe, TiC~Ti(C,N) 23&F i
e LTIHL T 5. 203 W,V,Nb % 212

WTS4, §2, SIDFE:KS. L . I~ - — v <
' FUBIRIC RN L 7= 30V © 10 OTEIR D B LM 5347
Table 3. Analysis of X-ray d.iffraction data.
(a p}éaﬁe 11:1]133\{1- E}Nphase La\fs (FM‘GCC FMZI@ICG) (CCr,e %lC(E N) II:IEC(E
F i i L] i ’ ) i 1 7 1 » N 1]
~I§e,(§r. Ti:)! (Al Tisl,lg‘,is) phase M:)e%-veﬁ‘ez?(zér,e* wC Mo,C Ve (C rich) N); (C
Mo, Ni) | rich) (Ti,Fe;) Mo):Cs , rich)
. . Lo | 47751~ . ez | 5 : e o ..
8480 3561 | 117198 | .20 | 1104 10°659 E 291 2994 4°16 | 4°3285 | 4-449
: : i
M 3 X 1 ©O(00) X X X |O(Trace)ix X X O(Trace)ix
M 7 X O(100) x X x O # )}x . {O(Trace)|x Oo( 7 )Hx
W2 X @(100)[ X X X 1O( 7. H)O(Trace)|x X ? X
W7 x | ©(00)  x X x 1O( # HloC » Hx X |? X
A X ©(100) % X x 1O 7 )Hix {5 io(Trace)H ? 1%
V3 X O( 99) x X x 'O 7 Hix 1% OC 7 ) X
Nbl . x | ©O(9) x X x [O¢ » )Hix X X O(Trace)O(5)
Nb3 X ©( 90) X X X 10O 7 Hix X | X jO( 7 )O((10) -
AO0°8 X ©(100) X X X 10O(C 7 )ix X l>< oc 7 )Jx
S X ©( 90) x X x 1O 7 e b 1? Qe 7 )OO0y
S2 X Q( 0) % X x 1O 7 ) X E? o 7 )iO(lo)
Note: © Present(especially evident) O Present. '
? Presumably present or absent, X Absent.
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