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ABSTRACT The behavior of interface morphology evolution of a transitional zone in CMSX-2
single crystal superalloy was investigated by using high—temperature gradient directional solidification
apparatus. The results show that various solidified microstructures, such as planar, cellular and den-
drite structure, and primary spacing arm of cellular and dendrite structures have been obtained with
different transitional solidification processings. In addition, the accelerating model of drawing rate is
favorable to successfully improve single crystal growth and microstructure integrality.
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1 ZBRAZE

KTy CMSX-2 BEERGEMLEN T (RE
S8, %) K. Al 5.6, Ti 0.9, Cr 8, Mo 0.6, W 8,
Ta 5.8, Co 4.6, Ni &#&. CMSX-2 #45&8HH%
1370 T, ILEBLLEREH 1325 C, FMRERENY
45 C.

KIS F A e SR PETEE, R
EMER 7T mmx70 mm B S &R, RETBEE.
fh ok PR HE G d vk fE Lok B i b Bl 20 mmx 40 mm
x 100 mm ks CMSX-2 By, Al By K &M
AMEHEE R EHES, H 33%H,0,+67%HCI fEhh)it
ITIEM, FEHITEMRR, DAFRMRAT A& R RR%
PG, R Laue 15 K50 Frah B KRB, Fra ¥
fafy [001] B KA MBRERE 10 CZH. K5
BRSERRBEYEINER 6.9 mmx20 mm § R, 1]
At ORI B A R A SR F K B B SR Y AR T ] S A [

SEHS RAE 1 Y SRR RS T LMC g A iR & btk
1714, PR B HIR Y 99.9% SiEFHIRIE (Al,Os), R
FHRHER 7T mm(N2)x 100 mm, BEE K 0.5 mm. ¥
S SEREANRA, A AMEET. E=EHE
0.5 Pa L k£, 2 E HERE 1600 C, {Ri& 15 min,
b RO AT i E iR 2 W] IV B B TN 1k N TR S 0
falE, AEATVEENEEME G K295 250 K/cm. XbFF
HEE—RiRE, et 33%H0,+67%HCL @i, %
KEEFATDESEL FRERGARLEEHRBIEE.

2 HARRBAERMEMESRISE

BEERMERNBREMERKERNELIRE, &
SR EKERR T EIMIHELER V. REEHIERS
HAVELRFIFHTRE RS, THE E F 5 E S KA
Bagn, ATRRSESSHSNERSHEILIRITR
SERATER S SREFTEENE, B2ETIER
B EXHREWIREE, WM hoE R, SR
E1s ARSI Nt v VA O S e s AR N BT B - d P sl SR =2
kR RERA S E M EHANERSHEHLIE.

Bt R, MHEEEEMN, BERTEN
TR - s - BRAETERE, BB KERGRT
R S 2245 0 18 ENRE ) T 1 38 3Rl BN I3 s A2 Y
HEREE. X FBRES RS AR, REMMEBEIEE K,
TR BN BR BN T, 2R AT F KT LAk
FIFTFEMA K E R, HHFSMEE R, SEHE R m
Bl 5 TN hE E, B TIMIEE V —%5
IEEARFEIERE, R R LAOIE B E 2 S SN L
HEARE—F. M FIEFEZT, BERELHTHT
[ AR R E RS AR R P B, L AR T BB e 3 77 X
B £ 1 BRREAF FERKGM AR - KB IEX
B AR FFAE .

1 BRAHGEEEK CMSX 2 BESRA &R
HER B A ALVEIE. FF R Tk B A4 R 5 A SR A
A RR AT TERS, BEWRAELEH - NESET
ZEFET S RER T HARE, 3 SR R4
R KRG, XA RN, ERAERET -
- BRI, K MRS STGRT S ik R
V. BERECFREEEE V. MR - e
B Ve . Ml - BEEWEE Vg, HPE - BETER
Vie = (GLDL)/ ATy, W R AT HIHBLA W, B — Bt
Py FR#TIHE Pl Vg = (GuDL)/(kATY);
A G FREHAEEREE, DL W 8RN
ATy AERIFERINRE, K EFSE RS

SHRTARBRER, BT R B F R
%1%

(1) V < VooV = V;, BE LT REEERE, &FET
e ,

(2) Voo < V < Vig, RIFFEEI R BEEER V; < V,
I B R D, SRR Vi BHEE Vi, 3P
BT Ve, LB RS A MOREEDS, AR RS
KENSNR G A MELER V. B R G
BR B VR 1 R T S 2L 4R R AL 95 T R A R R

# 1 HEREBEEERVGTEXHHSRRE
Table 1 Solidified microstructure of single crystal superal-

loy in a transitional zone

Model of GL |4 Solidified Average
withdrawal K:em™! pm-s~! morphology primary
starting spacing, pm
Normal 250 1.05 P -
(CMSX-2) 2.5 P-C 185
3.14 P-C 205
10 P-C-D 245
100 P-C-D 102
600 P-C-D 49
Normal 700(6) 2.1 P -
(DD3) 6.5 P-C 86
10.6 P-C 54
18 P-C 52
26 P-C 49
50 P-C 40
10008) 7.2 P-C 47
11.2 P-C 32
ay=constant (>0) 250 0—50 P-C-D 123
(CMSX-2) 0—200 P-C-D 85

Note: G —temperature gradient; a,—withdrawal accel-
eration; P—planar interface; C—<cellular interface;

D—dendritic interface
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BE1 fEEsk CMSX2 BaEEERE
Fig.1 Solidified microstructure characteristics of CMSX-2 single crystal superalloy by using seed technique at

SERGENBIHIUFE (GL=250 K/cm)

different solidification rates with G, =250 K/cm in a transitional zone
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Fig.2 Growth microstructures of CMSX-2 single crystal superalloy at accelerating solidification rates with

G1,=250 K/cm in a transitional zone
(a)V=0—50 pm/s
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