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Table 1 Nominal chemical compositions of the alloy wg/%

Ctr Co Mo W Ta Re Ru Al Hf C Ni

46 65 11 40 76 64 5 59 0.1 0.006 R
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Fig. 1 As-cast microstructure of the alloy
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Fig. 2 X-ray EDS spectrum of the white precipitated phase
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Fig. 3 Effect of pretreatment time on the micropore of the alloy
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Fig. 4 Effect of pretreatment time on the eutectic phase of the alloy




20224 H#8HA/IFET1E

2.4 SRETRHERBIHMFIZR

ESHAFER TARFENEEGEHAER
MR . BERLUEL, S2EMAER, &R
[EEARTRER v 1R5EEE, MERIRE0.5 hElfRiE4 h, X

v TEEERLD . RIES hE, TERRTHEX y 18, B
ETCIERIBAIEIEN, MALRTIEI, MALBETMR

MUFZARIZ 5 2 70 M RO (R st BT o Ej‘ui?‘—ii%ﬁ

dews JODIS

TREHEBRMFL T BE R VB HR AL RIFLIE . ¥IE
EHTMAERERERREERESS, SEBEAR
MOOHRBED RERMKE, RADIREFREFTLE, £
BRI EIIRES, HFEEFEMIL, XMHA—RE
HRE, BEFEE, BEBSHEANEEE. T
HEET, JLUBEMEL, NARPROMILTZH
??Dkﬁﬁ/EJZE’JS‘L i

= R

e — -.. —

(c)2h

[T ,......q
- gy

o T T
= = e -

i e

o T

(f) 16h

e i A
= e -

(g) 32h (fiEfi)

(h) 32h (FfiF)

Es TRERENEESSILEMESEERERLR

Fig. 5 SEM microstructures of micrope and eutectic of the alloy after pretreatment for different times
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Fig.7 Temperature curves of precipitation phases of the alloy
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Table 2 Phase transformation temperature of the alloy

AHAE TR AHAS TR C
L— vy JFif 1397
L— vy +MCIFE 1346
L—y 55 1335
y—y IR 1298
y— v+ IFR 1163

ERREEESMHEIREY, MAEMmMkK

L3N ()
(h) PRIREE]S v FERST5C R
Bl FMBRIBRIENEE v HHIISG
Fig.6 Effect of pretreatment time on the + ‘phase of the alloy

B —RRERENBRESRBRENES BT
SR, SRR, WELbER; S8
APGIBIT TR HIEL
AERsSRAESCERERARERN, BRETE
ERGTNNREEFSH, ERTEETENRR
T, FEFRAMIBRIRITIES, T TERERITSH
TTEAENRESKSETHEEYT B8R FE, S8r-4%
MFLPY, REFIEEBETRIBEE DT R BT IE
fEEREEFRe. Ru. W, Mo. Ta. Alst&=i#1TT
NERT o, PITERNESH~. HERLIAESL,
ESHAEORREEERZMAL Ta, KETEER
ZMRe. W. Mo, MRuTEEN R TS RENS T
BAYS, BHmET TS T. MABERER, &
BRYAIL Ta@ik@E T4 &, &ETHIRe. W, Mold
R E . BHRTAl. TalIy BEETLRe. W,
MofIK, 1&ERTTRIER M T GBI A &Y 8L,
B S IA R, Al TaoEERRBDEFR AN
TauBE, NMmEnREEEReENZIRE, =N
REFFERMIL. MERLER ST EHIEIN, TXH



2022 SEBHAIET1E

TRUBEIEM, G2TRMRRBRITIEERE, WEs
PR, TERBIMALEERAIR D M EERIIBZ, WNES
PR

FHitt, RIFEEEENL 310 CSTEa2M v '1H
BEEE, PRESTHIHERSERZM Yy H. M

Jo'5is
ISR Z e

BIRE32 h, HEHEEE50.3%. XFy48, 7kt
BEREP—FmEEE, 2—FHHE, L&EENAIL Ta.
HfE v HBER TERQRRTT 8. ERRREIE
o, MRBTRIAL Ta. HETESSBI, SRR
55, =RIRER, v HEEFNER yBTE, NMA

LIRS, HEEMy BEE, BTRER .
fEETRAIERIRATEIEIN, HEERASZFEMN,

BRESNEXRENT . Eit, BEEMLCEREHES
o, v HERIRT BN,

i 2 b2 i
10 | o ) I | | A ‘—‘ | | | |
CTEE T I ik B [T L% M oSl ) ™ ™ Mh 2N WD 0 Ik e ] ik L
L Ml B
(a) Al (b) Ta (c) Ru
1 1a I
| E'_H_H‘H ‘ ‘ ;”—‘FH ‘Hiﬂ
L] L ] b : r. | Al [ 16 % - wBE 2k ik = & Eh : L] S e (L33 |\."‘|| ih - ] th ; Y L1 L
e L] L] et
(d) Mo (d)w (f) Re
E8 FUMERIEENE TR ERITAISN
Fig. 8 Effect of pretreatment time on element segregation ratios of the alloy
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Effect of Pretreatment on the Microstructure of a Single Crystal Superalloy
Containing Re and Ru

SHI Wen-tong', LIU Shi-zhong®
(1. College of New Energy and Materials, China University of Petroleum, Beijing 102249, China; 2. Science and Technology on
Advanced High Temperature Structural Materials Laboratory, Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract:

The high generation single crystal superalloys containing Re and Ru were manufactured in a directionally
solidified furnace. The pretreatment was carried out at 1 310 “C and held for 0.5 h, 1 h, 2 h, 4 h, 8 h, 16 h
and 32 h, respectively. The as-cast microstructure and the microstructure after pretreatment for different time
were studied by OM and SEM. The results showed that the as-cast microstructure was made up of the fine
v’ phase in dendrite, the coarse vy’ phase, y/y' eutectic, very little micropores and carbides in interdendrite
zone. With the increasing of the pretreatment time, the size, number and volume fraction of micropores were
slightly increased as the insulation from 0.5 h to 4 h, but they were significantly increased after the insulation
8 h. Micropores gradually changed from irregular shape to round or oval shape. The volume fraction of y/
y' eutectic and element segregation ratios of the alloy were gradually decreased with the increasing of the
pretreatment time. The size of the ¥’ phase was slightly increased as the insulation from 0.5 h to 4 h, but that
was significantly increased after the insulation 8 h.
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