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Ni fil Mo JEEFHAK y AR, T Nb. Ta Al Ti JGaE$e s T y MRS, H Ta MIREHCREW 2. L
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$5(99.9%, A% 48 um). Ni #3(99. 9%, Kk 48 um).
Mo #3(99.9%, }ik% 48 um)-Nb #3(99.9%, Hik% 48 um)-.
Ta $3(99.9%, K% 48 um)LL A Ti #3(99.9%, A% 48
um)o HHTH S EENR 2 o SR A, MR
25 WL I I T £ B T OO R IEAT T R Ab B, hy
TRIRTIE, G &SRR X G 4
4 2Ni. 2Nb. 2Ta. 2Ti 1 2Mo &4x. &4 K4 Uk
i 1 Al el B FEEAS ryTUE R N S R A
S, RN 50 g MdlintE S 4. BT ALK
SUBAIG, T B 5 280, W I N SR B & 5 o

il £ B P AL B 26443 732 (1300 °C, 8 h, /K
7H)+H0900 °C, 50 h, ZF¥ )M (1300 C, 8 h, /K
#)+(900 C, 100 h, Z5¥%).

PRI N T UERRINE y AR AR R, DSC i
FEMIEZ(1300 °C, 8 h, [E¥%5)+900 C, 50 h, H%)
ARG TS . R NETZSCH STA 449 C
T ZE R R A (TG-DSC)ll A 4 IR AN AL AR iR
VB = 2 1500 °C, FHEMZE A 10 'C/min. §'
AFI ALt 5 by Tk 1 4 o W A S0 17 PR O {3 52
AHERIR B A 1400~1500 “C s [l A 5 AR ol ) 2R (1 1)
2 B RL S V) 2 A8 RN N RIS

SARFEL 5% IR AT 95%IP9HS A WL (AR 4y
BRI h. 8] ISM6700F %437 K 514 vl 1 B4
Bl R RO A A B R T W . SR
ASTM E562—11 AxafES, PR 10 52 UL B A 4 vh
YAHIARF 5. B Rh A S AN [ A BROPR 25 R 4331 i
3 5k NI Sevt y MR 2, R
FOPSEAE D S50 o by AR RS 2

2 SLIGZER

2.1 fELEMK
K1 ooy 5 BG4 22(1300 °C, 8 hylfl i ab Hii+
(900 °C, 50 h)WFRLE MPIAHZE . HIE 1 AT, 2Ni

1 Co-Al-W EE5EM 4 Lo

Table 1 Nominal composition of Co-Al-W base superalloys

HE G p-Co FVEA. y'Hl. CoCx(B &ttt 5
A CItE), HAlh 4 B &4:1E25(900 °C, 50 hyi 2k
FGIEHEILT u M, H 2Mo 5 2Ti &4 hic i T
2-CosW Ml B4k, 2Ta Fl 2Ti &4 AELE L1, 458911
CosTa 1 CosTi WARASAFHTHIA, HIXLEFEAAH
5y AR IAEAR [ AT S AL . DAL, St A4
WU TTE A y AL Cos(Al, W, x)(x 4 NiNb.
Ta. Ti fil Mo JG%). S&baat y s AfE L f 4
w, R TSSO RENRINEE T y R E
Mo JURTEX &4 B A U WS h BT R I T AH
Britt, X5 A4S r A B AR, AR k1S
FHfT A k.

22 HELTERE

Kl 2 fizn A Co-8.8A1-9.8W-2x (x=Ni. Nb. Mo.
Ta Fll Ti)&4:£:(1300 C, 8 h)F W ALFE+(900 °C, 50 h)
I AL B S5 A 4216 DSC THE 2k o ] hbs 22 655 Sk
IS TN 5 BG4y AR A, B Oh
By AR .

K2 HN 5 B A EAHZRE v AR ff i
FEFARI 4. & 2 40, 2Ni. 2Nb. 2Mo. 2Ta
2T A4t y A B AR 53 )24 99610621004
1076 1 1055 ‘C. MRAEICHR[15]Co-8.8A1-9.8W H 4=t
YAV RS Sy 1016 °C, [EAHZIREE N 1449 Co i
B Tay Nb 5 Ti JC#AEAF y AHEBIEAN & 4 50 s e,
1fi H. Ta JCFEXHE @ y A AR RE IR e i ol B2, 4
960 ‘Co i Ni il Mo JUCE K T A S % iR AL .
bR 7 2Ni &b, oAt S < i [ A £ T L
Co-8.8A1-9.8W & MI[EAHZMAEML, H 2Ti A1 2Nb
A e MR R B3

23 EfRER

K| 3 fii7r A Co-8.8A1-9.8W-2x & 44545 (1300 C,
8 h, [H¥)+(900 C, 50~100 h, I5F250)FuibFE 5 1) 54
ML, i 3 ATLLEH, 2T &4 mSHL st

Mole fraction/%
Superalloy

Al w Ni Nb Mo Ta Ti Co

Co-8.8A1-9.8W-2Ni 8.8 9.8 2 - - - - Bal.
Co-8.8A1-9.8W-2Nb 8.8 9.8 - 2 - - - Bal.
Co-8.8A1-9.8W-2Mo 8.8 9.8 - - 2 - - Bal.
Co-8.8A1-9.8W-2Ta 8.8 9.8 - - - 2 - Bal.

Co-8.8A1-9.8W-2Ti 8.8 9.8 - - - - 2 Bal.
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Fig. 1 XRD patterns of superalloys after
aging heating at 900 ‘C for 50 h: (a) 2Mo;
. (b) 2Nb; (c) 2Ni; (d) 2Ta; (e) 2Ti
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Fig. 2 DSC heating curves of Co-8.8A1-9.8W-2x (x=Nb, Mo, Ta and Ti)(a) and Co-8.8Al-9.8W-2Ni(b) superalloy
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F 2 Co-8.8AI-9.8W-2ux 75<xfity y hH A AL S A [ AH 2R B
Table 2y’ solvus and solidus temperatures of Co-8.8A1-9.8W-2x superalloys

Superalloy tem};::;;,:;z C Solidus temperature/'C ' phase morphology Volum:hi;r:ec/t;/(: n oy’
Base 1016 1449 Cuboidal 84.7
2Ni 996 1459 Spherical and Nearly Cuboidal 67.1
2Nb 1062 1387 Cuboidal 82.9
2Mo 1004 1438 Nearly Cuboidal 77.6
2Ta 1076 1406 Cuboidal 85.4
2Ti 1055 1423 Cuboidal 86.3

3 Co-8.8A1-9.8W-2x &4 ALILUI 900 C I 24 b F1 5 1) i F 41 28
Fig. 3 Microstructures of Co-8.8Al-9.8W-2x superalloys as-cast((a)—(e)), aging heating at 900 ‘C for 50 h((al)—(e1)) and aging heating
at 900 C for 100 h((a2)—(e2)): (a), (al), (a2) 2Ni; (b), (bl), (b2) 2Nb; (¢), (cl), (c2) 2Ta; (d), (d1), (d2) 2Ti; (e), (el), (e2) 2Mo
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IR R AT, B AR R R4 2. 2Ni Fl 2Mo &4
H I T A A HR BT AR . 2Nb &4 tHIL T K
ST T AR R R R AT AR « X1 2Ta
HaRUL, R b IS de Ok (1 BUIR 1 D BT A
S LRI 4 S TaI AT EDS 50220 M 45 24T H A ) ik
SYINER 3 FrAl. 48 2Ni B4 T Ni 5 Al JGERTE N
FabESE, SEWTH T, XA BT Ni f
Al 755 JE R Ni;ALAHITEL. 2Nb A4 il (F AR 3
XA AT iR & 5 Co 5 Nb JG 3. 1l 2Mo &4+
s (D AH () B 23 B3 T HER A A Ry« 2Ta B4 fIX
FOr M SR, ORI IAH E % WL Ta F Co TG % .
XYL A S PR IR & &k, SHEe%E
P FmATAH I TES 7= 2R M o Ry T ¥ i 6 i )
FHBT T AR o3 il , 75 BN & G AT [ AR 2R, DA
IR G S y IS0

Co-8.8A1-9.8W H1 y A AR M 32 R, 2N A
Sy R AR A T BRR FL 37 7 IR(ILE (al)), 2Tas
2Nb Fl 2Ti A 418 y TSR SE T R (b 1)~(d 1))

#&3  Co-8.8A1-9.8W-2x fiiHTAf(¥) EDS 4347
Table 3 EDS analysis of segregation phase of Co-8.8Al-
9.8W-2x superalloys

Superalloy Segregation phase
2Ti -
2Ni Co-10.3A1-9.6W-37Ni
2Nb Co-4.8A1-7.0W-13.4Nb
2Mo Co-8.1A1-10W-1.8Mo
2Ta Co-12.7A1-31.7W-33.7Ta

2Mo G4 y A E N T T RSO Bl (e1)) . 45653 2,
5 Co-8.8A1-9.8W FERti &4 AHLL, 2Ni &4 y A
ALK, Al A G y A FESR AR AN I 2

24 ZRITHAE

4 izl Co-8.8A1-9.8W-2x £4x4¢ 900 C I %
100 h 522, mE 4 v, 2Niv 2Nb fl 2Ta
Gt LT 8% A At B PeiRY) . T X e

4 Co-8.8A1-9.8W-2x & & &
900 ‘CIN 100 h J& Y S 28
Fig. 4 Microstructures of Co-8.8Al-

9.8W-2x superalloys heat-treated at
900 C for 100 h: (a) 2Ni; (b) 2Nbj;
(c) 2Ta; (d) 2Ti; (e) 2Mo
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PURY)IHEAT EDS B3 7 i 0, He oy Feil T i &
Sy MRy, WA IR RIS, I
H Co 5 (AI+W+x)(x=Ni. Nb Fl Ta){] /R Lb A B2 T
3:1, AT & y-Cos(ALW) & & 4k & Ak 27 2K
DRI, I S0 5 TR A4 T R 7T R S il % b ot 7%
f) y'AH

Bl 5 FsAdt 2Ti A& otr. hEl s nr
B, A5 y A ) LT 2 4 T 1R R B IR T AT
T IO IX LEAH o3 o BT R I, BRA P A KB W
JLE, A ALJGE, H Co 5 W B/RILEEL T 3:1.

XFRCIRAT AR EDS AR o8 I, AR E
Al 5 Ti TG %K. 454 Co-Al-W = 0 && 25k Al K,
ZHARMT AT BE N 2-CosW A, ARAT AR AT BE A 8
Fo 75 2Mo &4 R TEPRIGHTHIAE, ZAH 4T
YA XPEIRAHA o AT R, 1A E S WA
Mo JG%, WREN x 4.

% 4 Fidh Co-8.8A1-9.8W-2x 448 100 h I3
M S A RSy . R 4 1, B EITENIMAS
i G PR AR R ) A, T R & 412 AR
ek

5 2Ti GamymiEi o

Fig. 5 Surface scanning analysis of 2Ti alloy: (a) EDS image; (b) Secondary electron image; (c) W; (d) Co; (e) AL (f) Ti
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Table 4 Composition analysis of secondary phase of Co-8.8 A1-9.8W-2x superalloys heat treatment at 900 ‘C for 100 h
Mole fraction/%
Superalloy Phase
Co Al w Ni Nb Ta Ti Mo x B
y' phase 75.9 10.1 12.5 1.5 - - - -
2Ni
White phase 78.4 11.0 9.1 1.5 - - - -
7' phase 73.0 9.9 14.1 - 3.0 - - -
2Nb
White phase 72.6 9.9 14.4 - 3.1 - - -
y' phase 85.4 6.0 7.0 - - 1.6 - -
2Ta
White phase 82.8 7.2 8.0 - - 1.9 - -
y' phase 72.8 10.1 14.1 - - - 3.0 -
2Ti
Secondary phase 72.1 2.5 234 - - - 2.0 - \ \
y' phase 79.6 9.1 9.2 - - - - 2.1
2Mo
Secondary phase 76.0 5.2 15 - - - - 3.8 \

Note: “V” indicates secondary phase separation.

3 HSiiE

3.1 E&t RETIRERZME

B A TG F N G [ A 2l S8 AR AR B el e 2R
WA Nb, Ta, Ti, Mo, Ni. X5 3CHR[101F1[19]f)
WFEE UL Co B4 G I i & 4 70 220 [l AR
JEE 1) 5 W R —

M4 CHEN 252722151 MOTTURA 23 H)F 97 45
B, BEMITTEMIMAEET y-Cos(ALW)MH I HERE,
JTEA Taw Nb 55 Ti 76 Z BeHE R Co-AL-W &4t y 41T
WL . Tay Nb 5 Ti JEE yHE KT R,
KECTT R I AALLG AL H Cos(ALW) AN
Cos(ALW, x), JLrf x 24 Ta. Nb #1 Ti o % . X454
TCERMBE T IR T HIEIR TS &6, BN T
Y-Cos(ALW, x)M I AE e, 845 y AR e AR 2] T
PP, AEI0E Ni I R i {#15 Co-Al-W
Sy H AR S /D 5 3K 5 SRR 19T 7 45 AT
o AHICHR[10]8F5E K, 7E Co-Al-W && R &R
AR ®RFINIJTE G, S8t yHte i, Jf
FLREAE Ni S =I38n, y A0 AL LT 226tk 1)
B X PR [ T s R T R S A e Ni T E I
TEAK, Bk, Taw Nb 5 Ti J0& &M Co-Al-W
Ga R EEA TR RETCRMIMAES
FER iy y RS R B 1) 2 06 8 R o Co-8.8A1-9.8W
G4 y AR HCh 84.7%", BT 2Ni 5 2Mo &

Sy AR B AL, T A ST y A AR
I EIITLE 77.6%%] 86.3% 2111, Hréxthta, y AR
FR R AR, IR 5 3CHR[10, 12-13]1IF5T 45 R
—H. RAEESE— T T2 KA #E T,
Ga A e AT, e, IXFE Ta. Nb
55 Ti X 2850 y FHTE BTG 2T y A AARER 50 5 ma
A fE R A R,

32 A& ERBELENENE
32,1 yHIEHR

BB R G SO T A TT RNy WAL
SUMM A K I UIE L b . B R PIBEST T
BHITCE Mo(2%~4%, IR EORT Co-Al-W il &
SO ISR s I, A8 e & = 1) Mo It
FOUR T S A SRR, A4S AR ESR B S T T
T ER A0, SHINAGAWA Z5UHESY Co-Al-W
FEVUTCA STy FHTES R A O 1 D¢ R I B,
Ni S, yAHEIER B2 T BRI AR, X
ply P AETET AR RS FE L S BN 0.42%0807> 28 0.2% . 171 Nb.
Ta 1 Ti JCE A & aHh y MRS R A 21> 7 10,
ASEE R, 2Ni 5 2Mo A4 y IR &4 T Hor
JiRIAE SR AR, R Mo 5 Ni JeE A%
T p/y WA S B IO E B Ty 5 y AR 24,
TEIAT ) SCHR A,y A TS SR DR R tm PRI 20 o
322 KM

SATO " WIRIE ) Co-Al-W =G & & 7E
900 C4 1000 CF&FIakImE Y, P y-Co



507 5 12 10 WADE, 5. AEICHEA Co-8.8A1-9.8W £ 4 BIMA LI y AR AR IR FE (K56 2525
f’ﬁ’fl!\\\ L1, Eiv gty y'-C03(A1, W)/{‘H u&{/iﬁif [ Hﬂ‘%{ﬂﬁ: polycrystalline y' strengthened Co-Al-W base alloys[J].

ST B-CoAlL y -CosW Al u-CosWe VKA,
11 ELAEAE A AT 15 AR E IR AR ST, S5t Ud BH y/y P AH
DBAE R KT 900 CREARAF /N, HARMA, X
— I FEAEBEE oy PIARTRI AN — A T H
ARSI, A 44900 °C, 100 h) IR AL PR S
7 2Mo M 2Ti &4 PRI T ZKAHMAAAE . ua% g4
7E Co-9AI-10W = JT& Vs N 2%(FE /R 73 O Ta Ti.
Nb.Mo FI 'V [¥] 5 B & &:fboc s, W58 T & 44E 900 C
RS 50 h 5 300 h S ALK, #5 2% R 511U
JCHE ARV M 2T A AN, U y ARG
BRFFRA T ARG . A TP E S Ic =R
Gah A FNT AR s, W RS TR
TR INE 4%), FEAH RO ) BT 4L AR
MRETERI, AN 4% &40k, 785 Maahl
LT w AHERIRIN LT RHOR I 0 AR IR
x Ao DRI, T RUIE A A A TR B A Al
LIREEE, BRI FAMAT H, fEmE<

M5 E R TR RE .

1) 5 P& 4 SISy yy AL . Ni.
Mo 5 Nb Je# I IMER G axrh p AR AR AR 2 £k
b, Ni JCERIRD IR W . B Ni A Mo JCHR
Ab, HAth 3 M EEITCEMIMAN A W BSCE&ET y
FAISLTT TESR, I H y AR RRE S AR 23 2

2) Nb. Ta fl Ti JuEBIHE S T Co-8.8A1-9.8W &
Sy MR, H Ta MRS N B . (0 Ni fl
Mo TG FAR T A4 o AR IR Al 5 F A e 1k

3) 5 Fh&425(900 °C, 100 h)H 25 kb 34 J 1) ik
LKW, 2Nb, 2Ta 1 2Ni & 4P L T B (0L 57
JitR oy A 2Ti A4 HIL T BRI ¢ AHARR B AH,
2Mo &4 I T EHRREERIR I ¢ A AR 42
B T A2 Rz e .

REFERENCES

[1] SATO J, OMORI T, OIKAWA K, OHNUMA I, KAINUMA R,
ISHIDA K. Cobalt-base high-temperature alloys[J]. Science,
2006, 312: 90-92.

[2] MIURA S, OHKUBO K, MOHRI T. Mechanical properties of
Co-based L12 intermetallic compound Cos(Al,W)[J]. Materials
Transactions, 2007, 48: 2403—2408.

[3]  YAN H Y, VORONTSOV V A, DYE D. Alloying effects in

(4]

(3]

(6]

(7]

(8]

]

(10]

(1]

[12]

[13]

[14]

Intermetallics, 2014, 48(10): 44-53.

SHIL, YU JJ, CUICY, SUN X F. Temperature dependence of
deformation behavior in a Co-Al-W-base single crystal
superalloy[J]. Materials Science & Engineering A, 2015, 620:
36-43.

SUZUKI A, DENOLF G C, POLLOCK T M. Flow stress
anomalies in y/y' two-phase Co-Al-W-base alloys[J]. Scripa
Materialia, 2007, 56: 385—388.

ZHONG Fei, LI Shu-suo, SHA Jiang-bo. Tensile behaviour of
Co-Al-W-Ta-B-Mo alloys with a coherent y/y’ microstructure at
room and high temperatures[J]. Materials Science & Engineering
A, 2015, 637: 175-182.

TR, WIBR, BRAR. S EN Co-Al-W 5 EHLAHA
HR AT A SE M ], P E A AR ), 2016, 26(2):
302-309.

XU Yang-tao, SHA Qi-zhen, XIA Tian-dong. Effects of tantalum
content on strengthening phase and high temperature oxidation
behavior of Co-Al-W superalloy[J]. The Chinese Journal of
Nonferrous Metals, 2016, 26(2): 302—309.

PYCZAKA F, BAUER A, GOKEN M, LORENZA U,
NEUMEIER S, OEHRING M, PAUL J, SCHELL N,
SCHREYER A, STARK A, SYMAZIK F. The effect of tungsten
content on the properties of L1,-hardened Co-Al-W alloys [J].
Journal of Alloys and Compounds , 2015, 632: 110—115.

WANG F, MA D, ZHANG J, LIU L, HONG J,BOGNER S,
BUHRIG-POLACZEK A. Effect of solidification parameters on
the microstructures of superalloy CMSX-6 formed during the
downward directional Journal of
Crystal Growth, 2014, 389(3): 47—-54.

SHINAGAWA K, OMORI T, SATO J, OIKAWA K, OHNUMA 1,

KAINUMA R, ISHIDA K. Phase equilibria and microstructure

solidification process[J].

on y’ phase in Co-Ni-Al-W system[J]. Materials Transactions.
2008, 49: 1474—1479.

POLLOCK T M, DIBBERN J, TSUNEKANE M, ZHU J,
SUZUKI A. New Co-based y-y’ high-temperature alloys[J]. JOM:
The Journal of the Minerals, Metals & Material Society, 2010,
62(1): 58—63.

BAUER A, NEUMEIER S, PYCZAK F, GOKEN M.
Microstructure and creep strength of different y/y'-strengthened
Co-base superalloy variants[J]. Scripta Materialia, 2010, 63(12):
1197-1200.

OOSHIMA M, TANAKA K, OKAMOTO N L, KISHIDA K,
INUIET H. Effects of quaternary alloying elements on the )'
solvus temperature of Co-Al-W based alloys with FCC/LI,
two-phase microstructures[J]. Journal of Alloys and Compounds,
2010, 508(1): 71-78.

Mo, HESE, TEE, &% DZ125 kS SRl
GULIRAAT ). T EA SRR, 2014, 24(5): 1232-1240.
TIAN Ning, TIAN Su-gui, YU Hui-chen, MENG Xian-lin.



2526

PR R AR

20174F12 7

[15]

[16]

[17]

[18]

[19]

Microstructure and creep behavior of DZ125 nickel-based
superalloy[J]. The Chinese Journal of Nonferrous Metals, 2014,
24(5): 1232-1240.

IMREE, 7K ZE. Ta Xb—FPEUEE 5L & S ROW 412U R AZ AL
HIK M. M SJE b kS TR, 2012, 41(9): 1615-1618.
SUN Yue-jun, ZHANG Jun. Effects of Ta on microstructure and
creep mechanism of a Ni-base single crystal superalloy[J]. Rare
Metal Materials and Engineering, 2012, 41(9): 1615-1618.
MAKINENI S K, SAMANTA A, ROJHIRUNSAKOOL T,
ALAM T, NITHIN B, SINGH A K, BANERJEE R,
CHATTOPADHYAY K. A new class of high strength high
temperature cobalt based y-y’ Co-Mo-Al alloys stabilized with Ta
addition[J]. Acta Materialia, 2015, 97: 29—40.

IRANG. FREEE Co-AlLW Sttt il & MR [D].
N ZNBEETORE, 2010: 23-35.

XU Yang-tao. Study on cobalt based novel Co-Al-W superalloys
design, Lanzhou: Lanzhou
University of Technology, 2010: 23—-35.

ASTM E562—11. Standard test method for determining volume

preparation and properties[D].

fraction by systematic manual point count[S].
OMORI T, OIKAWA K, SATO J, OHNUMA I, URSULA R. K,
KAINUMA R, ISHIDA K. Partition behavior of alloying
elements and transformation

phase temperatures  in

[20]

[21]

[22]

(23]

[24]

Co-Al-W-base quaternary systems[J]. Intermetallics, 2013, 32:
274-283.

MASSLSKI T B, OKAMOTO H, SUBRAMANIAN P R,
KACPRZAC L. Binary alloy phase diagrams[R]. Ohio, US:
ASM International, 1990.

CHEN M, WANG C Y. First-principle investigation of 3d
transition metal elements in y’-Cos(A1,W)[J]. Journal of Applied
Physics, 2010, 107(9): 093705.

CHEN M, WANG C Y. First-principles investigation of the site
preference and alloying effect of Mo, Ta and platinum group
metals in y-Co3(A1,W)[J]. Scripta Materialia, 2009, 60(8):
659-662.

MOTTURA A, JANOTTI A, POLLOCK T M. A first-principles
study of the effect of Ta on the superlattice intrinsic stacking
fault energy of L1 2-Cos(ALW)[J]. Intermetallics, 2012, 28(28):
138-143.

BE KL AHRIBROGET AR AN L B Rl S AL VR R e TR
IFAAT T LD, JEaT: JERTRHIRE, 2014,

XUE Fei. Effect of Ta and Ti on microstructural stability and
creep behavior of novel )" strengthened Co-base single crystal
superalloys[D]. Beijing: University of Science and Technology
Beijing, 2014.

Effects of alloying element on microstructure and y’ phase
transition temperature of Co-8.8A1-9.8W alloy

XU Yang-tao"?, LOU De-chao" %, XIA Rong-li"?

(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,

Lanzhou University of Technology, Lanzhou 730050, China;

2. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: In order to study the influences of the Ni, Nb, Ta, Ti and Mo elements on microstructure and solution

temperature of Co-8.8A1-9.8W ternary alloy (mole fraction, %), the effects of alloy elements on p/y two-phase

microstructure and y’ phase transition temperature were studied by means of DSC and SEM methods. The results show

that Ni and Mo elements reduce the melting temperature of y’ phase, and Nb, Ta and Ti elements improve y’ phase

solution temperature, and the effect of Ta is the most obvious. The y/y’ two-phase microstructure of alloys is abserved

after aging treatment at 900 ‘C for 50 h. Ni and Mo can make the microstructure of y’ phase by the cube into nearly cube

or spherical (especially 2Ni alloy), and other alloying elements are not significantly change the y’ cubic phase. Ni, Mo and

Nb reduce the volume fractions of y' phase, Ni is significant reduction. But alloying additions (Nb,Ta,Ti) keep high

volume fraction of )’ phase.

Key words: Co-8.8A1-9.8W ternary alloy; y' phase; microstructure; volume fraction
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