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Effect of Heat Treatrnenf on High—Temperaturé Stréngth bf A286 Alloy.
- o Taro HA’S‘EGAWA and Fukunaga TERASAKI

Synopsis: :

In order to improve the high-téemperature strength of the heat-resistant alloy A286, it was
suggested from the previous work (Zairyo Shiken, 10 (1961) No. 90, p. 70; Tetsu-to-Hagané,
“not yet published) that grain boundary precipitates such as G phase (Ni;3SisTis) and »
‘phase (NisTi) had to be ,elir'ninated‘,,,by, proper selections of heat treatment -and/or chemical

"c‘omposition.’ From a point of view as abovementioned, the effect of heat treatment on the

high-temperature strength was investigated in the present work. Solution .temperatures

" . were varied from 900°C to.1100°C and aging temperatures were ‘selected at 650°C and 718°C.

Creep rupture tests and short-time tensile tests at 650°C \were'carried out. X-ray diffraction
was tested and an electron—miéroscope was used for the study of microstructures.

The results obtained showed that the grain boundary precipitates diminished with increas-
ing> solution” temperature and decreasing aging temperature, and the high-temperature
~strength was increased- with disappearance of grain boundary’ precipitates. In the micro-
structures as heat-treated with using a solution—temperature higher than 1040°C and an aging
temperature of 718°C, precipitations of TiC with various flake-type morphology were
observed at grain boundaries.  These precipitates, however, seemed to have little effect on
"the high temperature strength.
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15°33%, Mo 1°18%, V 0°38%, Ti 1°95%, Al0°23
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Table 1. Mechanical properties at 650°C,
Tensile test ) Creeb rupture test ‘
: : R.T.R
1*0mm /mn Plain Cvi CcCVs3
: 45°7 kg /mm2 Notch Notch ,
Charge ) [} o) Heat treatment
- v & 2 & & o | a '
: - gl 8 Ve AR @ &) % & ~ ~
PENEENEN] BagNER T (RE| g (EE | D] D
S a4 2 Mool B eyl B ‘
XA & b M Evglare
= &) =] =}
a1 - 2]
; ; . — :
E23P [75°4/62:6/25"441°5) 70°7|19°224°80"06 [56°0 — 5570 seal — | 1-2g 0PCX2R 0.Q.

E23N 73'463'_137'6’46’0 51°8|16°726*7) — | 7 | 198*
E23X1 (76°1]61°0[38°6'51 2| 88-420°2126* 10016 # | 316°

~E2_3X2 74°7\55°9/47°7|58° 21154 3)19+ 1|25°00°01 | # [1248°

E23X3 76'253’637 5{60‘0161‘4 9:4/19+500°008| 7 (1664
E23X4 {75°7/61*7(30° 0‘51‘0180f015f021‘00'005 712040

E23X5 [80°2/56°2[34° 3,60'2198'4 8°7|23°4/0°005| # 2109

E23X6 75°6/60°3(38" 656" 6/229° 110°0116°6/0°003] # |1409

.
-

o # | 934+7] 10°31] 579
*0] 7 |1420°0| 11°33) 7789

9 # |1968°2] 10°63| 9°92

*7\ 7 | 816*1] - 6*15] 3°56| .

55°2261*0]15°3/18°1/0°004| # | 987°

980°C x1h 0.Q..
718°C x16h A.C.
980°C X1h 0.Q.
650°C x210h A.C.
'1040°C X 1h- 0.Q.
718°C X 16h A.C.
1040°C x1h 0.Q.
650°C X210 A.C.
1100°C X1h 0.Q. .
718°C X20h A.C.
1100°C. X1h 0.Q.
650°C X420h. A.C.
.1040°C X1h 0.Q.°
650°C X20h
+720°C x20h A.C.
1040°C X1h 0.Q.
720°C X 20h
+650°C x20h A.C.

A

2 126°6| 3°82| 2°44
8 7 | 223'g 3'58/ 253

0] 7. |{1802°0] 8°09) 11*68

O # |955°3 3°78/ 366
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Effect of heat-treatments on the-
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V. LB TARESSE OEMERL LT 1100°C % TEWE
ICIMBRRE 2 5T EREE LW EEZ Db,

KD CARERZITRS WS VAR LEBI I 28728
SEFRTEArA B X OV R ITZE AR B — O T I Rl

DEEERTS. f (FEANS74E 7 B 2550

' x [
) BRI =ik MEIRE, 10 (1961) 90,. p. 70
2) 3) BAN - FE: gkreg, 48(1962)12, p. 1586

4) H. J. Beattie and W. J. Hacer: J. Metals,,
(1957), p. ot1

5) ‘“Precipitation from Solid Solution’ Amer.
Soc. Metals., Publication (1959), p.. 306

6) T. W. EicueLBerGER: Trans. Amer. Soc.
Metals., 50 (1958), p. 738

¥

— 53 — |



