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RE: OMARNIEZ (20/25/28/30 wt.% ) BICo-AI-WESIEESE MRS, FIAHA

HEREMEESEES. BESMISEHNEMESR, DNISENESHABELHNTIN. &

RER, HFSTEUMEEFRTEE ﬁuv'ffﬁu%, #EE B - (CoAl) 1BFILACO, TaNERY
EAAIE. NiIFTLUREEE v/ v MIENBEELE, BENIZENEN, F5a8E+FH

vy AL A EIEIN, IRAERS, ENISENEE v HERNEFET AN ; SNi

BENGSE v BT AMNBEEE SN, W-EBIiTA.

XEE: NIigE; Co-ALWESESS,; BMEY,; v

EamESRESENEERU A ARNEYREINEREL, ATFESER
E&ARENEZRTE _HERUAINESESS, NMIEHTHESERESRH
RIFH. 20065F, HZStao ' NEERAECo-AILWESIEASPREMTEMUFNESES
Py + v FRBED, R T BEELI2EO HEERY vy 'HHCo; (AL, W) , 2R
BEEFNIESIEEE, Co-ALWESZHFR vy BABEERIT, v/v WIBARTE
ERERE MREREE,; Wi, v-y WEXREY, Bk L-Co,W,. B CoAl%D
D0,,-Co,WEXHE, NMEINEEREN, REIEESEIRE TR A"
HEREGSELRMENBRER, & ﬂEI’J ETTENCo-AL-WE S S IE
NEMFEERANES:, FI0INNTa. Ti. Nb. NiELEREEMIES v 1A%
nE, B2 MﬂE&:.@E’JI’fEé%iEF‘ ﬁﬁﬂﬁ%ﬂﬂ L NITERE v 1A REENE
B, Eal LA Ky /vy BEX, @B OB ERF R FAZEIECo-AL-WE TR
EHRLIEE, REKIIESESSHAREHNSEMEENEN. (B2, BriXTFNI
XJCo-Al-WEEHIHELHINAVEFARE L, HEENCo-AL-WNIlTEE ”, FF
BiRIINITTESEERK (15%~45%, RENE, LUTE) .

AXBLUARENIEE (20%~30% ) Co-AI-WEZ T EEE AR,
SO EESUR A IBITREFREMASR, HRNNEGENEMERFIT, jj
—E MU E SR RIHRHIRICKIE.

1 AERMESEE

MABETRMIPBEAENIEENEES, 8RO UERIFIR. MASERE
BEEQRENFIEC-AIIWEERSRETHE. WMEE D BIHE N 920N,
25Ni. 28Nif130NiG % . MAERDITIEESHTDTANE, RIEGESEHR
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RIZERE, SEFMATIFSRE v 1BEMARITE,
HizeENaEHtiREERS . B1ANMEEAISEM
ESEMALR ., ARETUEHHESE S EMARIIN
AN, BEE TN REXIE., %8 EXE
AATUEIIFZASNEREEERZRE KA
B, FEEESESFNIZENIEN, 2EfRENE
ERHEE. Bl TA/NETLUEMMRENFZ v/
yHBEREGREE, HESEZERKERE. BER
ERGEMRDERESHIES . Nl 2TEHERE
BE&HTHITH, AEERNEREESE TR
BB X. NIiZENARSH TR RITEERKHEM
Ry /v HEBNEE. BT v/ v HE, HREKX
I KREERIEEEHRS, EDSHOITFRIBEEHR
KIBARMMARB R DHIE, HEEFHATREERTIRNK
SYIRIMEFIR D, BT 7 LATASR.

B2 i 2 e R BRISEME LU KR BB 5T
FEMBEXBFATE TAAT8HE R R E IR AIE
BrTRSME. ERbARREEHIRAEYRIEmAE
SR, TREEDAEPHENRE, KRS TIZYE
RITEESENEZD, HILTUEYE, AmBYESCot
=, MET—MIBEaTa. W, MotX, MB—18
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HIZIEAEOIZI S &R B (CoAl) 18, XZMTHEE
BT AIRO{RAT, ERFITIBMAIAILIIAE B HBROFZZUHT
E, B, ERdPITSIRE R RBIZIENE S Ta. WL
Mo7TERILACo, Ta R ERIEIE A .
NEe@EHATEETRRAR, MEMEEHTT
XRDA753 0, WEBafR. EIP&RSHINTEIED v
My 187598, HENMESHESERESIEE v
. y1E. B-CoAIBFILACO, Ta s ERIEAAE. B
EBbAILIEL, ZATHEEUFEREZ, NitEESE
HEHNEIEERE RS .

®1 AEMBXNMS

Table 1 Nominal composition of alloys wg/%

A4 Al W Ni Cr Ta Hf Ti C B Mo Co

20Ni 4 10 20 5 8 15 2 005 0024 5 &k
25Ni 4 10 25 5 8 15 2 005 0024 5 &k
28Ni 4 10 28 5 8 15 2 005 0024 5 #4xig
30Ni 4 10 30 5 8 15 2 005 0024 5 4k

R2 BEWRLESE

Table 2 Heat treatment process of four alloys
54 oAb
20Ni 1230 C/16 h (A.C.)+1 050 C/4h (A.C.)+890 C/16 h (A.C.)
25Ni 1210 °C/16 h (A.C.)+1 050 C/4 h (A.C.) +890 °C/16 h (A.C.)
28Ni 1210 °C/16 h (A.C.)+1 050 C/4h (A.C.)+890 *C/16 h (A.C.)
30Ni 1220 C/16 h (A.C.) +1 050 C/4h (A.C.) +890 C/16 h (A.C.)

(a) 20Ni; (b) 25Ni;
Bl M AENIESESEHS FNERER

Fig. 1 Microstructure of four as-cast alloys

(c¢) 28Ni; (d) 30Ni

(a) PIARSEMETHHF;  (b) PIARTEA;  (c) BARHLFAINIEA; (d) Co,Tatll FRFHBEA K
E2 20NiEEFAHERIAERISEMIE K B X BB 753 E R mEiaHE

Fig. 2 SEM images of two black phases in 20Ni alloy and their selected area electron diffraction and map scanning diagrams
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(b) PURhE4 v/ v HER IO

E3 MHErESXaTEaTsE
Fig. 3 XRD spectra of four as-cast alloys

(a) 20Ni;

(b) 25Ni;

(c) 28Ni; (d) 30Ni

E4 IMHESES vy 1EER
Fig. 4 Morphology of +' phase four as-cast alloys

(a) 20Ni;
Es5 MMEEEEMEENEMAR

Fig. 5 Microstructure of four solution treated alloys

(b) 25Ni;

(c¢) 28Ni; (d) 30Ni
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(a) 20Ni; (b) 25Ni;
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RFiTeiEs (200) @, TEEEES v/ v'T
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100 p.m

(c¢) 28Ni; (d) 30Ni

Eo MNME&EFGIERE v 1EER
Fig. 6 Morphology of vy ' phase in four solution treated alloys

(a) 20Ni; (b) 25Ni;
E7 POFEEHRA R ERY v R AR
Fig. 7 Morphology of <y ' phase in four alloys after solution and aging treatment

3 #Hie
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(c) 28Ni; (d) 30Ni
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(4) NiTTEAILUES v/ v WIBRVE R EAV4ENS
B, Nig8Hsh vy 1EZ S EMS.
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Effect of Ni Content on Microstructure of Co-Al-W Base Superalloy

ZHOU Bi-xuan', LIU Li-rong', YANG Yan-hong?, YU Jin—jiang®
(1. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, Liaoning, China;
2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, Liaoning, China)

Abstract:

Four new v'-strengthened Co-Al-W base superalloys with different Ni content (20/20/28/30wt.%) were
studied. The microstructures of as-cast, solid-solution and aging state were observed by field emission SEM,
and the effect of Ni content on the microstructural evolution of the alloys were analyzed. The results show
that the microstructure of four groups of as-cast alloys consists of v, y', B-(CoAl) phase and Co;Ta based
solid solution phase; Ni can increase absolute value of misfit degree of y/y' phase, and with an increase in Ni
content, the cubic degree of y' phase in as-cast alloys increases. After aging treatment, the morphology of the
low Ni content alloy y' changes from circular to irregular shape, and the high Ni content alloy y' changes into
regular and directional form, resulting in coarsening behavior.

Key words:
Ni content; Co-Al-W base superalloy; microstructure; y' phase
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