1586 X &

w48 4E (1962), SB12E

m)@%%@@hﬁ@%w&mﬁggmﬁgA¢&#
DINFREAMEIZ 0 7 = T4 MT ko CEEELZZT5. M

FREEHCBT 2 0 11 Mo BOBW 2 &2, BRI TOE.

BLBEN T &0 N BRI TR i B s 5 2 7

R =
AN

V) 57 =54 BRI COBE Y DT hE

2%, FHERFCIIBE OB ZRT . (BRIS74E 2 5

1) Z8, mil: g, 48 (1962) 6, p. 776

2) R. Franks: ‘““Corrosion Data Survey”,
Shell Development Co., 1954.

3) M. Stern: Corrosion. 13 (1952), 775t /781t

4) T. P. Hoer & K. W. J. Bowen: Trans. Met..
Soc., Amer. Inst. Min., Met. & Pet Eng., 45 .
(1953), P.443~475.

5) H. T. Smrrey: J. Iron & Steel Inst.(U.K.),

174 (1953), p. 242~249.

it 20 A286 DB &

BRI oW
EAJIRAR - FREAR™

On the Aged Structure of Heat- ReSIStlng Alloy A286 and Its

Fracture Process at Elevated Temperature

: Thn?I{ASEGAWA.and Fukunaga’TERASAKI

Synopsis:

Relations of aged structures to. the fracture process in the heat—res1st1ng alloy A286 were
- studied by. means of microscopic observation on the ruptured specimens at 650°C. The effect
' of melting procedures and natures of rupture tests on the fracture process also was investi-
gated. The results obtained in the present experiment were summarized as follows:
Contributions of the surface between G phase and grain boundary to crack nucleation were'
significant.. Although the contributions were also recognized with 7 phase,_ the contributions.

from 7 phase were less important than those from G phase.

Intergranular precipitates such

‘as TiC and Laves phase had no essential effect on the propagatmn of crack so long. as these

precipitates had fio contindous arrangenent.

Difference between creep rupture and tensile rupture was notable, that 1s, nucleation and:
propagation of crack was. less structure-sensitive in the case of tensile rupture, while crack:
was much correlated W1th G phase, 7 phase, grain boundary and so on in the case of creep:

rupture.

Effect of melting procedure on the fracture process was remarkable, that is, the resistance
to crack nucleation and propagatlon was more increased with the vacuum- melted alloy than

with the air melted one.

It was supposed that the phenomena as abovementioned might be

due to an existence of boron atoms which had come into the solution from the crucible during

the melting process.
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Table 1. Chemical compositions of materials used (%).

Charge No. C \ Si | Mn P s | N | cr Mo
E 9 C0°04 | 0478 1439 0°003 0012 2595 15249 1430
Ell 006 1+00 1+36 0°004 0+010. 2686 15+83 1433

Charge No. - v COTi Al B . N 0 H Fe
Eo. 032 | 192 028 | 3x10-¢|28x 1073 — — Bal.
Ell 035 2430 0°23 | 16x107%| 5x1073 | 8x107%| 8X107%| Bal

Table 2. Mechanical

properties at 650°C.

Tensile test

Creep rupture test

Creep rupture test of of notched bar

smoothed bar specimens

Charge No. : specimens
T. S. Elong. R. A. Stress Llfe Elong Stress Life
kg/mm?| % % | kg/mm? keg/mm?| h
E o(N) 82°5 7°1 110°8 439 388 12°5 43°9 | 299 -
E11(N) 84°0 41°3 | 593 43°9 1946 ‘ 36°1 43*9 . | 2846°1
E 9(0) 60°4 | 263 223 300 3011 | 1578 e
E11(0) - 590 69°0 60°4 39°0 754 . l 509 — { —

718°Cx16h A.C.
800°C%x200h A.C.

(N) 980°Cx1h 0.Q.
(0) 980°Cx1h 0.Q.
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(a) Neighbourhood of ruptured surface.

(b) 2'5mm depth under ruptured surface of the same specimen.-
Photo. 1. Cross section of the tensile ruptured alloy E9
at 650°C showing the grain boundary cracks.

(2),(b),(c) Tensile-ruptured alloy E9 at 650°C.
(d) Tensile-ruptured alloy*E1l at 650°C.
(e) Creep-raptured alloy E1l at 650°C.
Photo. 2. Electron microstructures of fractured specxmens*
showing .the nucleations and propagations of
microcracks. 'Specimens were heat-treated for

-ZOOh at 800°C after solutmnmg for 1 h at 980°C.
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" (a) Air-melted alloy E9

(b) Vacuum-melted alloy E11.
Cross section of the creep-ruptured specimens -
in the form of a plain bar at 650°C.

(a). Air:melted alloy E9.
(b) Vacuum-melted alloy Ell.

Cross section of the creep-ruptured: specimens
in the form of a notched bar at 650°C.
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(a) Ai
(b) Vacuum-melted alloy. E11

melted alloy E9

at 650°C

(a),(b) Creep-ruptured alloy E9Q (plain bar) at 650°C
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(c) Creep-ruptured alloy Ell (plain bar) at 650°C EREER DRREE ;

(d) - Creep-ruptured alloy Ell (notched bar) at 650°C o .

(d) Tensile-ruptured alloy E 9 -at 650°C 2 ) — PRSIk XIE T AR
(£) Tensile-ruptured alloy E11 at 650°C

Photo. 6. Electron-microstructures of fractured specimens showing
the microcracks. Specimens were heat-treated for 16h
at 718°C after solutwmng 6 or 1h at 980°C. X 3,000
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After etching
(b) Before etching

Photo. 7. Electron microstructures of air-

_ melted alloy tested by creep rupture test
with a notched bar during half-life time at
650°C showing the microcracks.
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