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Effect of Ti, Al, C and Mo on Mechanical Propertles of M252.

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

Taro Hasegawa and Osamu Ochiai
Synopsis: : ’ :
-Effects of Ti; Al, C and Mo contents on stress-rupture properties of -alloy M252 were

investigated. R ' : o -
There seémed to be a peak stress-rupture life at 1°2% Al when Ti was 3°1%, and stress-

rupture life was decreased in the case of specimens containing over 1°2% Al. Ti+ Al atm.

% =65 gave the peak of stress- rupture and creep ductility.

Effect of Ti and Al on stress-rupture characteristics was clear in the case of heat treat-

. ment B (1065°Cx8h W.Q., 800°Cx2+5h A.C. and 700°C x.18h A.C.) but it was not clear in the

case of heat treatment G (1065°Cx8h. A.C., 760°Cx 15h. A.C.). .

Carbon did not affect the short-time stress-rupture test, but it did so in the long time stress
rupture test, and stress rupture life was decreased by the increase of carbon. Hardness after
heat treatment was increased by carbon and nitrogen, but it seemed that overaging at high
temperature was promoted by them and the decrease of long time stress rupture life was
affected by overagmg. :

Ultimate strength of short-time tensile test between room temperature and 750°C, and
stress-rupture strength less than .500 hours of the alloy containing 112 Mo was higher -than
those of thé alloy containing 10% Mo. But strength was not increased by increasing Mo
content up to 15%, although these values were higher than the alloy containing 10% Mo.
The effect of Mo on increasing strength of alloy was not clear in the case of testing tempe-
rature of 816 and 850°C.

There was no embrittling effect by increasing Mo content in these test. But the net

" work which precipitates at grain boundaries was increased by heat1ng 11% Mo alloy for

1000 hours at 850°C, and.it lowered Charpy’s impact value.

The resistance to oxidation in the air below 900°C was good enough, and it was not affected
by increasing the Mo content.
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Table 1. Chemical composition of specimens tested.

No. | . ﬁ | | Do . Ti+Al | N
Charge C ; Si ;Bdn | P S Cr | Ni | Co Ldoi Ti A¥Iahn.€6‘ < 10-1
N19o 0°06 | 0°28 1 057 | 0°012 ' 0002 | 19795 | 5357 [10°28 1002 ' 273 | 1°09 | 5-ea 15
N20 0°07 | 0°27 0°63 | 0°010; 0°002 ¢ 19°86' 53°92 {9°91 | 9-86:2°90 | 1°00 | 5°77 14
N24 0716 | 0*31 - 050 | 07011 | 0°0l1 | 19+18 | 56°20 [10°20 | 985 | 2°55 | 1°73 | 5°87 20
N25 0717 | 0°29 | 056 | 0-019 | 0-010 | 19714 | 5563 [10°29 (1010 | 2'84 | 1-07 | 5°85 18
N26 0°15 | 0°33 { 0*54.| 0+012 | 0°0il | 1899 | 55°50 |10°28 | 9°83 | 3°38 | 1°08 | 6°52 23
N27 016 | 0°25 1 0°55 | 0°015 | 0°010 | 19+32 ! 55°48 110"64 | 9*13 ! 310 | 0°94 | 5°89 21
. N28 0°15 | 0°36 | 0°47 | 0013 | 0°008 | 19+01 ; 5593 {10°16 | 907 : 3*15 | 0°69 | 5°42 25
N29 0°15 | 033 ! 054 | 0°015 | 0+012 | 1927 | 56°05 [10°37 | 9*20 ; 3°15 | 086 . 5°77 22
N30 . 0°15[0+31 | 0*51 | 0°015| 0010 | 18*90 | 5571 [10°27 | $*73 | 3*15 | 1*18 | 646 25
N31 015 | 0°28 [ 0*54 | 0°017 | 0°014 | 1895 | 5551 | 9°99 | 9*67 | 3*25 | 1°58 | 7-42 14
N32 0°15 | 0°35 | 0°48 | 0°017 | 0+012 | 19°21 | 55°55 |10°06 {10°33 | 305 | 1°07 | '6°09 18
N39 0°16 | 030} 048 | 0°016 | 0012 | 19-04 | 56762 [10°94 | 9°50 . 2*71 | 1"16 = 5-8L 37
N40 | 016|032 ] 0°52 | 0°018 | 0°010 | 19°21 | 5542 {10°79 | 9°80 ' 307 | 1*19 | 6°28 32
N4l 0°15 1031 | 0°39 | 0+017 i 0+010 | 19+21 | 55°31 |10°79 10700 ' 358 | 1°26 | 7-07 22
N21 O*11 | 0°42 | 0*35 | 0+008 | 0°005 | 19+27 | 5576 |10°81 | 5°37 | 298 | 0*81 — —
N35 0*16 | 0°27 | 028 | 0+012 | 0°007 | 19+05| 55°95 [10°25 | 9°90 | 294 | 1°23 | — —
N48 0*18 | 0709 { 008 | 07003 | ©0+008 | 1901 | 52°74 |12+04 1150 { 302 | 1°32 | — —

N 49 0°15 | 013 | 0°10 | 0°003° 0°010 | 19°09 | 54+42 [12°01 [10°80 | 301 | 1°32 | — —
N50 0715 | 0.09 | 0*08 | 0°004 | 0°014 | 1901 | 53°87 [11°53 [11°27 [ 3°07 ! 1°32 | — —
N51 0716 | 009 { 0°10 | 0°004 | 0°008 | 19°18 | 54°01 {11+75 [10°90 & 308 | 1°31 — —
N52 0°13 | 0'08 | 013 | 0%014 | 0°012 | 19*66 | 50°63 [10°54 |14°80 | 305 | 1°22 | — —
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