EOVIE I X F HBEERMRISEIRE \ol.45, No.9
2016 4F 9A RARE METAL MATERIALS AND ENGINEERING September 2016

ET IMatPro 43T [E B &&= T Co-8.8AI-9.8W

S EfTHHER%

EXIIPES

FRUTE

, IS R

(ZME TR Ftvemaltn TS5 HAMA SIS EEXEARRE, Hl =/ 730050)

B E: Ast B RN SE S S BN, T IMatPro 7RO EEAXN AR B & T
Co-8.8A1-9.8W & & [ T AHMT AT AT T WETL. SiREW: B MG, =38y M. u-CorWe HIHT H IRLE 1Y F&
%, FFosb 9 AHL u-CorWe AHMT B, ARSI n-Cos Al AHEIHT HVIRJE S B . B — iS4, A B X -FAH
& TTRIIE, WA RN M, G TR TN, BEE B SRR, AE o FHAT RO AR
hE TR S EMERREE, WL y MREEAIKKR, RARRRER N AR H. NSHEE B SEK
FEIR, y AR R A, M IR RSB TR . A T ORER) Cov W, ARV AR R AL R £ R

i, REET CosAl UM Hi .

XKH#iE: IMatPro # ;s y #; u-CosWe #H; #-CosAl #H; 4L

hEESEKS: TG146.1°6 CERFRIRIG: A

YEHS: 1002-185X(2016)09-2332-05

2006 4F, HAZ:# J. Sato £EXF Co-Al-W [ 5T
ORI, 2TV AL BN R JS , fE p-Co ik o
BIEIHT B A L1, 85K 895 75 A Cos(ALW), ‘& 5 83
re i B R A AR T S AR AL, J. Sato 4 Hofir 44
Ny M X R T A G R R A e R AR IR S
WAL R R SR IR, BDRT LA ' MR UTTE SR AL Y
Higkmiai i miR s e, ARk FRCFENEs
L1, 25 ¥ 15775 FH Cos(AlLW) A 2 48 Co-Al-W & 475 =
T PR, AR MR M (R
TERMARMmARASHEEE. RERS) T 7
Bz B R,

TEREH BT & G0, A A S o Rl 46 T 20 75
AT, BG4 R flil & L2002 e & e R 5%
SR AT T2, ARt & atRe i
SERPE . B St R NN R T L,
B IMF A CE, B ISR A & rp S RO
B ARG, s erael. g, Ed s
Hhy U B A 4 o0 3K AT DASRAME & LA L .

ASCHFIH IMatPro B4 X AN [F] B 7 & T Co-8.8Al-
9.8W & & IS FE My MEIHT AT LK
u-Co;We MW HEAT T XF LU 0. Lo #T B %t Co-
Al-W &4 50, 9 Co-Al-W-B (1 5/ etk % it 32
%,

WfSHER: 2015-09-23

1 MREMRRGE

KT I F & 422 BL Co-8.8A1-9.8W (mol%)
HEAIEMAR B G ERES N EE R LGS
FI & TC I 2 BN R 1 R

JIMatPro & — & Dy BE 58 K 11 <5 J@ AR B T S
PERMAERR BT, FELLSR KT RS g A 22 AR | #i Ty 2
AR ARG, S TA Y ERER  EH A T
PZIAE. O Mg BRSOt
AR IMatPro BT LA bR At HE R Hh T S5 1 A 1R AR 1Y R
iR A S S E Y B R . AT 5T A
Thermodynamic properties #HL%F 45 & il (3% 1)
RURG L& G AT ) 280 5, 5 I8 B iR A e AR TR
JEHSAE 600 C LA, WCASHEFE B BE X )5 5 9 600~

%1 Co0-8.8A1-9.8W A& RIS
Table 1 Composition of Co-8.8Al-9.8W alloys with different
B contents (w/%)

Alloy Co Al w B
BO 70.2000 3.5000 26.3000 —
B0.2 70.0596 3.4930 26.2474 0.2
B0.5 69.8490 3.4825 26.1685 0.5
B1 69.4980 3.4650 26.0370 1.0
B2 68.7960 3.4300 25.7740 2.0
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Fig.1 Calculated dependences of precipitation phases on temperature: (a) B0, (b) B0.2, (c) B0.5, (d) B1, and (e) B2
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Table 2 Calculated melting point and initial precipitation temperature of precipitation phases of the five alloys

Initial precipitation temperature/ ‘C

Alloy Molten temperature region/C
b4 n 2 ‘M23Cs’ MsB,
BO 1401.02~1443.46 1443.46 819.42 1111.38 — —
B0.2 1259.82~1420.00 1419.36 855.28 1108.35 1274.02 —
B0.5 1253.48~1386.03 1386.03 906.78 1103.17 1289.03 —
B1 1245.52~1333.93 1333.93 999.37 1047.33 1305.66 1245.52
B2 1230.98~1364.77 1285.69 1230.98 1001.66 1364.77 1235.83
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Fig.2 Calculated curves of y precipitation behavior
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Table 3 Calculated chemical compositions of equilibrium

precipitation phases in alloys at 600 C (mol%b)

Alloy y " u ‘M2Cs’  MsB;
BO 54.35 24.27 21.38 - -
B0.2 49.15 25.12 19.69 6.04 -
B0.5 41.88 25.93 17.32 14.87 -
Bl 30.25 27.23 13.52 29.0 -
B2 8.67 29.65 6.47 55.21 —

Note: M3B, is a metastable phase, whose stable temperature

range is 1000~1245 °C; therefore, there is no M3;B; phase
at 600 ‘C in the By and B, superalloys
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Table 4 Calculated chemical compositions of y phase and
L phase (/%)

Alloy y phase L phase
Co W Co W Al
BO 73.45 2412 70.2 26.3 3.5
B0.2 74.6 22.55 70.06 26.25 3.49
B0.5 76.26 20.54 69.85 26.17 3.48
B1 78.82  17.35 69.5 26.04  3.47
B2 80.58  13.78 70.44 2315 5.28
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Fig.3 Calculated curves of boride phases precipitation

behavior in the alloys
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Fig.4 Calculated curves of x (a) and  (b) phases precipitation

behavior in the five alloys
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Thermodynamic Simulation Calculation of Co-8.8Al-9.8W Alloy
with Different B Contents Based on JMatPro Software

Xu Yangtao, Sha Qizhen
(State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,

Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The precipitation behavior of Co-8.8AI-9.8W alloy with different B contents has been studied by thermodynamic simulation
calculation of JMatPro software in order to research the effect of boron additions on precipitation phases of new Co base superalloy. The
result shows that the precipitation temperature and precipitation quantity of y phase and u-Co;Ws phase decrease with the increases of B
content, whereas the precipitation temperature and precipitation quantity of #-CosAl phase increase. Finally, the result was explained from the
aspect of boride phases and the effect of B on composition of precipitation. It suggests that with the increase of B content, the content of each
element of solid-liquid equilibrium phase has a growing difference when y phase precipitates, and thus it is only decreasing the temperature
and increasing the degree of super cooling that can satisfy y phase nucleation and growth. Therefore, with the increase of B content, the
content of y phase gets less and the precipitation temperature becomes lower. The precipitation of borides leads to solid solution of much Co
and W, which increases the Al content in the solid-liquid equilibrium phase and promotes the precipitation of CosAl.

Key words: JMatPro software; y phase; ©-Co;Ws phase; #-CosAl phase; boride phases
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