2019 53HA/5568%

s A /.*'\ '- ‘i
IS5 Founory |17 Be]

= RuRERGREREERMERM

EE RN

F M/ (1982-), £,
TENEMZREE
® T 2 & 18, E-mail:
dongshang121@163.com

FEDES: TG132.372
MEfRREE: A

VERS : 1001-4977 (2019)
03-0227-05

WS HER:
2018-07-30 U ZI¥Fs,
2018-12-06 U ZHEITTS -

AR

£ R
(FEfZETIERHAZHL, b5 100029)

WE: XPAMBFEME. BFREMSAMENREFE, HRT7T—MHERUEERES
BESHNEMAR. BITTAMNSAMEE. SREE, 5T, Re. WillTa. Al 515EZH
WF i RTMERE, MRUREMITERSHETHS. InERLES, a2RETNy'
BEETHE, ARSEFIR T 963%F10.48 wm, SS7E980 °C/250 MPa. 1 100 /140 MPa
#1120 °C/135 MPaZ4 TFHISA S @D BIE364 h, 125 h, 78 h, KEIFWMES, ' HHEASE
KA, Z=500 h, KEFHE, (BRIFTHTCPIE, XESEEERTHIALRENE; 2300 h,
BETEL 120 °C/135 MPaZ{F N AVISA FaplEZE56 h,

XEEE: BRSEAS; Ru RS DHER

RESRSEEEFAEARSIVKEENMASNEGEEREMMA NS HMT R
sHUBIRIEM R . BTk, RERRSEGTCARESRNN, Hf, E@k
BETZHNAREFETENERSEESE; BEBIMRDEE, HRIIReTEIUNE
BHBETER (W, Mo, Ta¥) 22EREZ. ZREEsEae". F=Ras%
RIS BIVRREENI B RBENER, FETHRVERDER, BESEMATCPESE
189, TCPIEEEMATTR, ZEMNTEREERPIEETRESME, BT
LTTRRIBIAR R . Hh, TCPIEAMRIENE, BHANRLIRMZL RAVIRE
BE, REFEEAEESNSRIETM. mItEM b, FRELM, FINRuTE
AL ESSARRREN, NMFETURUARDFIENENAEESE. AR
£, RUFIESPRSEASNRIBLEE .. LTS RIETMaE.

B, ERNIMNIRUTENES SELFREEMINEIEFERN", HRERE
RUTENEANREEIET RN ESE . (FEHRT MERIEERLES
BEERISMHMAR. WITTh. KEPGMIEEDFIFA MR .

1 ARESEE

KR Ne st AR R EN EH SR RidE, ERY 015 mmx 160 mm,
MBFEEREENENENERED, ®EYRE[001]5 [N F10° ARHilE,
BEUFEMDIITFELF,

BT ZEREAWMEMY (DSC) MEAEMETRNE . RIBLEE, FHEERX
7910 C - min*, ABLEEEESEREBRNGIEITHIE, ESMEDMERHT.
BEELEEETHTIE, RSEVBERE, AEHITSREGE, BAKLIE
HIEE /. 1310 °C/2 h+1 320 °C/2 h+1 330 C/8 h, =%, BEEHHTL 100 C/4h, =%
#0870 °C/20 h, TSI "RASTIAVEIE . SR INERGCIES, SHBHB5150—96H1T
SmFAMENE, BRI EE .




F

‘i N, L3
{EE FOUNDRY Et:';‘ﬁﬁﬁ?—ﬁ

B EMARMERELLEDMAI000MEL S Z B
$BFNZEISS SUPRA 55817 & 531355 (SEM ) it
7. A Image-ProfX{#4eit v’ HBIORY, BRothE
SOTHSE v HNERSH, HEFRRES~8KR
Fo
K FAJEOLIXA-8800RELEBFIRET (EPMA ) MITE
BETESE, HEHRES -8 STUE, gt
H¥9E, BFRExRmiTER. BLANERNE
KMirie, ERUEIFNSVTRSRE, VBT SE
+.

2 HIeER
21 $B5AR
e me B HESERNIEFGESHR, 2B

brTRR, BNEFEREHNET. MURTIEES
BEZANREISAE, W RERFME. /\EIEIIE.HB/-,H_
BEEEEZMY, IZﬁETjJA‘:E% HIAFIR .
aLEYL, dAEEsEE N EA —/\ﬁigﬁ(.Zaﬁﬁ
™), DRIEREEFEN252 um, KERESHER
BATEMN v/ vy HEAL (E2085kFR) | ii’]ﬁ%\
DEA12% ., HBEEESSREEREA, ERAl. TiE
TR, HHYET—ERE LR T \ﬁ*ﬁhg, #
£, WRBRITTE. 2R5ETREETREFRS™
LBRBoE, T, NMEAE X% ZEH
PFOFEY, B3R R T EETENIRRMITER, &
BAReFIWsEZURIT T &T; Ta. AIFOTisBZURIT 1%
g2/8); MRu. CrilMofchA ZE{mifr .

E4RESEEMNDSClit%k, mzEHEET
BEIREVT1 000 CLALEERD » B EFE—IHIRUE, 5

Vol.68 No.3 2019

BIE . HILLSH,
#01 418 C,

BEERBLIEESBI791 375 C

2.2 [BEEHRAERR
BFETHRRERBRRIE, ERRRSSAE
BE, BINERAEN Yy HERTR, NEZREE
A‘:EE’J{EﬁﬁmJ*ﬂilliﬁbo FEit, M@ EARRGIER
FIREZ IR s SE 2 HZ AR . AESS T HIA)
*?5, FEEBSE TR MEMIDN, GEBRE

®1 RBREEHLFNS

Table 1 Chemical composition of experimental alloy wg/%
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Fig. 1 Schematic diagram of measurement positions of alloying
elements in the dendrite core and interdendritic region
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Fig. 2 As-cast microstructure of experimental alloy
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Fig. 3 Segregation behaviour of alloying elements in experimental alloy
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Fig. 4 DSC heating curve of experimental alloy
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Fig. 5 Typical microstructure of experimental alloy after solid solution heat treatment
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Fig. 6 Typical microstructure of the dendrite core and interdendritic region in experimental alloy after solid solution heat treatment
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Fig. 7 Typical microstructure in the dendrite cores of alloy after heat treatment at 1100 °C forOh (a) , 100h (b) , 300h (c) and500h (d)
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Microstructure and Stress-Rupture Property of a Ru-Containing Ni Base
Single Crystal Superalloy

WANG Gang
(Aviation Industry Development Research Center of China, Beijing 100029, China)

Abstract:

The microstructure, segregation behaviour and stress-rupture property of a Ru-containing Ni base single
crystal superalloy has been investigated by means of SEM, EPMA and mechanical test. The results showed
strong segregate of Re and W in the dendritic regions and Ta and Ti in the interdendritic regions under the
as-cast condition, as well as relatively homogeneous distribution for Re and other elements. After standard
heat treatment, the y' precipitates in the dendritic regions are cuboidal in morphology with a volume fraction
of 63% and a mean size of 0.48 pum. The stress-rupture lives are 364 h, 125 h and 78 h under different test
conditions of 980 °C /250 MPa, 1 100 °C /140 MPa and 1 120 °C /135 MPa, respectively. Long-term heat
treatment at 1 100 °C resulted in coarsening of y’ precipitates, and rafting structure after 500 h annealing, but
no TCP phase precipitated, which indicated that the Ru-containing Ni base single crystal superalloy have
better the structural stability. The stress-rupture life at 1 120 °C /135 MPa reduced to 56 h after heat treatment
for 300 h.
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