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Effect of Heat Treatment on Mechanical Properties of M252.
(Studies on nickel-base heat-resisting alloys—III)
Taro Hasegawa

Synopsis: ) ‘ . _

The optimdim temperature of solution-treatment to get high stress-rupture life is 1065°C.
Solution-treatment at temperature higher than 1065°C causes grain coarsening and overaging
during long-time testing, and decreases the resistance of creep rupture.

Specimens solution-treated at 1065°C have superior creep rupture life to the specimens
solution-treated and aged at 750°C. ‘But the life of stress-rupture testing of the former be-
comes inferior to the latter in longer testing time.

The stress-rupture strength at 750°C of specimens heat-treated by H, which contains aging
of 24 hours at 840°C, 16 hours at 760°C and 16 hours at 816°C is superior to other heat trea-
tment. But at 816°C stress-rupture strength of specimens heat-treated by H is inferior to
other heat treatment, because at higher testing temperature, heat treatment H causes overa-
ging during stress-rupture testing. :

The heat treatment B which contains water cooling after solution-treatment gives higher
short-time tensile strength and stress-rupture strength than other heat treatment. This
forms a contrast to Nimonic 80A on the effect of heat treatment.
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rties at room temperature.
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ties at 750°C.

Table 1. Heat treatment of specimens tested.
Symbol of | W o
heat treatment E Heat treatment
G 1065°C x 8h- air-cooling, 760°C x 15h air-cooling
B o 1065°C x 8h water-cooling,
3 800°C x 2*5h air-cooling, 700°C X 18h air-cooling
H 1080°C X 4h air-cooling, 840°Cx24h air-cooling
’ 760°C x 16h air-cooling, 816°CX 16h air-cooling
I ' 1080°C X 4h .air-cooling
840°C x 24h air-cooling, 760°C X 16h air-cooling
z 1065°C X 4h air-cooling
Table 2. Chemical composition of materials tested.

Symbol C .Si Mn P S Cr Ni Co Mo Ti Al
Ni8 0-18 1°07 090 0-003 | -0-008 19°72 5213 9+76 10°20 2+43 0+97
N21 011 042 0°35 0008 0005 19°27 5580 10°81 937 2°98 081
N22 0-12 0°26 0°33 0°007 0007 19°18 55°81 1183 ] 9°07 2*54 1*17
N3s5 0-16 0-27 028 0012 0°007 19°05 5595 10°25 9°90 2°94 1+23
N4z 016 0-08 0011 0020 0007 19°20 56°23 1072 9:70 304 0-88
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Table 3. Effect of temperature of solution-and aging-treatment on result of stress-
’ rupture testing at 750°C and 26-8kg/mm?,
Stress-rupture test R}?;i{g‘;eelés ¢
; :Reduc-
Symbol Heat treatment Agmg Ruptu- Elon- | Creep | tion of Before| After
re life | gation | rate test test
(B) | () | (%/h) *GA ®
(%)
N18:C 1065°Cx4h A.C. — ' 223°5! 53 10-0052! 6°2 ' 303 | 404
N18tD v — 182°5 52 1 0012 ! 106 29°2 414
Ni18z2C 4 750°C X 14h A.C. 122+3 3*2 1 00086 3-2 365 414
N183C ” 800°Cx14h A.C. 1157 1*7 | 0*0086 17 35°0 38+7
Ni84C 4 850°CX14h A.C. 142°0 50 0021 44 | 31°9 38+7
Ni185C 1100°Cx4h A.C. — 133°8 1*8 00064 3°3 278 38°9
N185D ” — 845 2+7 001 1°8 + 29°6 4044
N186C 4 750°C X 14h A.C. 1214 . 4+2 1 0°013 18 ' 37°3 397
N187C 4 800°Cx 14h A.C. 125°1 2*5 | 0011 1°3 32°7 41°0
N18sC Y 850°Cx 14h A.C. 117°5 3-7 {0022 4*8 , 32°0 409
N189D 1200°Cx4h A.C. — 136°0 1°7 | 0°0064 1°5 ; 236 39°3
N1is8i10C 4 750°Cx 14h A.C. 200*1 17 00027 17 358 42°6
Ni1810D 4 . 4 1268 15 0°0018 16 342 416
Ni1811C “ 800°Cx 14h A.C. 851 17 0-0038 16 33°4 40°0
"N1i812C 4 850°Cx 14h A.C. 1067 2*5 . 0°01 4+6 | 36°0 401
840°Cx24h A.C.
N1813C 1080°Cx4h A.C. {760°C>< 16h A.C. 21841 47 0014 47 328 407
815°Cx16h A.C. 1 :
N1813D 4 v C 1542 2*3 0-018 1°6 & 33°0 37°7 -

° 800°Cx2°5h A.C. . . . . . .

N1814C 1065°Cx8hW.C. 700°CX 18 h A.C. 994 2*0 0013 1*4 . 37°0 38°9
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