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Synopsis

Recently, a stable y’ phase-Co;(Al, W) in the Co-W-Al alloy system has been found, which has good high temperature strength
compared to a y’ phase-Ni;(Al, Ti) in conventional Ni base alloys.
Therefore, Co-W-Al alloys precipitation-strengthened with the y’ phase are expected to have as high strength at high temperature
as Ni base superalloys;, however, it is commonly known that the hot formability of these alloys can be difficult due to their lack of

temperature range of ductility.

The authors have added Ni and Cr, and optimized the chemical composition of the Co-Ni-Cr-W-Al alloy to enhance hot
forgeability and high temperature mechanical properties. In this review, the characters and properties of the developed

“COWALOY® ” are summarized.
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Table 1. Nominal chemical composition (mass%) .

Alloy C|Ni|Cr{Co|W]|AI|Mo|Ti
COWALQY |0.01(47.5|15.0|Bal.|16.0| 3.7 | - -
DSALOYU-520(0.05|Bal.|19.0{12.0| 1.0 | 2.0 | 6.0 | 3.0
DSALOYWA [0.08|Bal.|19.5|13.5| - |1.3 |43 (2.0

3. RERFE

Table 1 IZELH O & E W 0 & H 22 E M T T HEAE
125 mm, % 150 mm, & 380 mm @ 50kg £ >~ T
FEVAESLL, 1200 T T 16 h OEALHMWLEE % i L 722,
ATy PORMLAHE—FLHEL, &K 55 mm, F
1788 ¢6 mm OFRERFICINT L, SimEEs R (7
Vo= 7OvEtBR) 12 XD BRI T A AR Lo BRI
S 100 s, PRFF 60 s (R INEGREE RFFIREE T2 1 A~y
FA Y — K508 mm/s D5MFTERML, FiE (900 ~
1250 C) 2B AN B L OEREIERIE L 72
A>Ty FOFERIMITHMEFEIC X 5T P16 mm D
BEHIZINT. %, Table 2 B X O Fig. 1 12/ ¢ B &L
H (ST : Solution Treatment) % {7\, % O B R ALE
(AG : Aging treatment) % fifi L 7. ZVLPEL O B,
ks SRR 2 ) -7 7 Fr—dBB L UE
I AR 2 e M 2 AT o 72, HLMREIEIX, Yo — A
Tl S UBR & GRBEM SR B X OV FUHH R AR T
$t (FE-SEM) |2 X 288 % % h L 72, wims R
JIS G 0567 (Z#EHL L, =R, 700, 800, 900 T Ttk

EATo 7.

L, 800C COMEREIT- 7.

7)) =77 7F v —RERIT JIS Z 2271 |ZHEHL
$ B R 22 2 PR R 1

ST-AG MLEFE D #L % 750 C THA 1000 h T TEREFL
728, Y — AW SRR X A X O Lol E

AT o 7.

Table 2. Heat treatment conditions .

Alloy

ST

AGOD

AG®

COWALQOY

1150 Tx1 hWQ

900 Cx24 h/AC

800 Tx24 h/AC

DSALOYU-520

1105 CTx4 hWQ

840 Tx24 h/AC

760 Cx16 h/AC

DSALOYWA

1080 Cx4 hWQ

840 Cx24 h/AC

760 Cx16 h/AC

WQ:Watar Quench, AC:Air Cooling
A ST

AGD
AG®

Temperature

v

Time
Fig. 1. Heat treatment conditions.
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Fig. 2. (a)Reduction in area and (b)deformation on high

speed tensile test of experimental alloys.
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Fig. 3. Typical (a)microstructures and (b)Back-Scattered

Electron Images (BSE) of after ST (left side) and

ST-AG (right side) .
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Fig. 4. Tensile properties in ST-AG condition.
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Fig. 5. Creep raputure strength at 800 C in ST-AG
condition.
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Fig. 6. Hardness changes of COWALOY and
DSALOYU-520 at 750 C .
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