mRE W2W 2 h % W Vol38 No.2

20024 2 B 135—139 W ACTA METALLURGICA SINICA Feb. 2002 pp. 135-139%

WEERE ¢ SEFEEHTLE ' SEEEREERE

HERRSE CMSX2 BiRREEHNERMEAR
REESTLRST ML -

FEy 1r##E BFH % F MHFAE EMAE
(B KED N SMFER. RN 430072) (WS SRR EHRR. JL%E 100081)

M OE g ae CMSX-2 7 1000 © FirRliF T &A% 95, 120, 163 #1 216 MPa mis e L & SEM FO%
SRR PMHRGERES + §9ES A EDS #ESH T LR A KT & ST ERawES. o TR E,
by B tE AL Ti, Ta wETHHGEEEETE Cr. Co. W mEFH8E HE (Ca+Cri+Cr)/{Cor+Coo+Cu-)
HEA—TEERRESEHET FHEFIHI (Cif/Cc)Ta.Crcow M RARBREENT L + EHLEFAEELEENE
5 B HETT T it

@i sEesss OMSX-2, AT + BERL SETRESE

hHEG#E TG113.25 TG146.1 YREERIRE A Y EES  0412-1961(2002)02-0135—05

CHARACTERISTICS OF MICROSTRUCTURE AND ELE-
MENT DISTRIBUTION OF NICKEL-BASE SINGLE
CRYSTAL SUPERALLOY CMSX-2 AFTER

HIGH TEMPERATURE CREEP

PENG Zhifong, REN Yaoyao, LUO Yushi
College of Power and Mechanical Engineering, Wuhan University, Wuhan 430072

YAN Ping, ZHAO Jingchen, WANG Yanging
Department of High Temperature Materials, Central Iron and Steel Research Institute, Beijing 100081

Correspondent: PENG Zhifang, professor, Tel: (027) 87885470, Fax: (027) 87647664,
E-mail: zfpeng@public.wh. hb.cn

Supported by Netional Natural Science Foundation of China {No. 50071042)
Manuscript received 2001-05-09, in revised form 2001-09-28

ABSTRACT Tensile—creep tests were carried out on nickel-base single crystal superalloy CMSX-2
at 1000 T and at stress levels of 95 WMPa, 120 MPa, 165 MFa and 216 MPa, respectively. The v’ phase
morphologies in the dendritic core and the interdendrite regions were observed using SEM, and alloying
element distribution characteristics were analyzed with EDS method. The effects of the ratio of the
atomic fraction sum of elements Al, Ti and Ta to that for elements Cr, Co and W, {Cy +Cri+Crs )/
(Cer+Cro+Cw), and the repartitioning ratio of alloying elements in interdendrite and dendrite core
regions, (Ci/Cc)ts.cr,co,w. as well as the effects of the change in coherency misfit on the directional
coarsening degree and rafting morphology of the v’ phase were discussed, respectively.
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Fig.1 Microstructures of the 1000 U crept samples B2 (120 MPa, 100 b, 0.198%) and R3 (165 MPa, 100 h, 0.858%)

of CMSX-2

{a) dendritic regions and bunched %' in sample B2

{b) bunched " in dendritic core region in sample R2

(c) dendritic regions and bunched 7' in sample B3

(d} bunched~’ in dendritic core region m sample R3
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Fig.2 Microstructures of the 1000 C crept sample R4 {216 MPa, 114 h, 21.50%) of CMSX-2 showing the mor-
phology of 4 in dendritic core region {a) different from that of +' in interdendrite region (b)
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Fig.3 Hatios of atomic fraction sum of elements Al. Ti and Ta to that for elements Co, W and Cr in dendritic core
and interdendrite regions in the crept samples R1-R4 of CMSX-2

{a) (Ca1+Cri+C1a)/ (Cro+Cw),

(b) {Ca1+CTi+0Ta ) {Cor+Cro+Cw)
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Fig.4 Partitioning ratios C;/C. of elements Ta. Cr, Co and

W in the dendritic core and interdendrite regions in
the crept samples RI-R4 of CMS8X-2
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Fig.5 Partitioning ratios C,/C, of elements Ta, Ti and Al
in the dendritic core and interdendrite regions in the
crept samples R1-R4 of CMSX-2
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Fig.6 Lattice mishts in the dendritic core and interdendrite
regions of CMSX-2 samples at 1000 T and different
levels of externally applied stresses (inset showing

their dirrerence)
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