349 4% 555
2020 4F 5H

WmAEERMBIS IR

RARE METAL MATERIALS AND ENGINEERING May 2020

Vol.49, No.5

E M ZFL GH3536 Hl &R E hF1$8E

AR, ek g 2 Eukh !, R, FikL!
(1. P28l K% MBS RS TR R E A=, By 752 710049)
2. Sedb s BB AL R BIHT 0, bR 100191)

8 . DL GH3536 wif & 40 AR 5URE, I A8 AR i A I AR r SRRk, SR AR BUE B 4 T 1 2 fL i A
G BEREFW: IR 0.4%~1%(F 54 BO R TUR GRS 1%~3% 0 52 F L £F 4 240115 0 B8 770 AT 61 46 e I3 ks Bl
7R AT A BN 10 vol% 3 i £ 30 vol%, 5E I FL4% M 308 pum J/NE] 198 pm, BEJE M 81 pum B0 %] 223 pm, LAl
PUE 4505 M 10.72 MPa 841 %] 75.02 MPa, {2 HTHE4E M 9.2 MPa B 1% 78.49 MPa; K H AR & 10 vol%-~30
vol% M 3R 1R 5 1 2 FL imidi A e — Bl v k), [ AR A5 o v LW B i ) AT

EER: B ZAMEL BERES S MRS e
XEHS: 1002-185X(2020)05-1694-07

FE%ESES: TB3S3 XHERFRIRAE: A

% AL 4 Jm AR Db Sife L Th B8 R0 45 R 00 J 1 1 A
SR TR R E A e . RO B L A DR AR T
MAAREEEH, EHFHR. MR B 55 A
AT Z N TS, &8 @R T a2 — 1,
Ferr LRI 5y o A ) 2 FL G BRI % T2 Mokl
PEBE S L SR AR 72 N B8 R o, BN T ALBR R
5E ) HE 1 22 £L 4 8 A R) 0 1) 2% B AR RR R B )
D

W01 22 L4 R R 2 L e il AR A 1 R T
HAE i A AL IR B RN Y, i &L —H
RETE 600~1300 °C it MM TAEM—KE @M KL
AMUEAT BRI MPUA AR RS e e, 8 BAT KN
A 23R T M AN e 1) v e 8 g A

SE 1) 22 AL i & S M RE 2 BN g, T3
B L (40 P R B 4 R LR T 2% 1 R 4 R R R
AR LR . RS RTF TR I, 2 FL 48 S M e
FiR a8 IR e s 2 bk, A 0k e, kb
IHLAE A 5, TR R 8 b i 16 O AR e, I A
177 SCREHL, 1M RE G R T8 B RO T T Y H
B 1152 1) ok B 2 A B e A RO

B &5 KM BL 2 A, 3 ) 22 AL s & S A RHE T REAA
BRI AT )32 N A 5o B Al e 1) 2 4L
v B A A A U R IR T T, AT by i A
JERI SRR (s R RAT % R A1 45 pE g,
FH T 48 3 AT, LK 3R AR 5 A 02 1] 1 £ 34

fs HEA: 2019-05-10

BB 1IN A% TSR, R 10 TR AL G5 A4 m] LA i g B g/
B, AN, WEREBIFLAE A 0.2~0.5 mm [ZfLE)E
BRI RS R A5, i 1) 22 FL il & 4 ) T v s ok
A TS 2GS G RMBENE, LIl
XoF 3t A 1) BELAS AVE P ) LA DO A o 4 85 S ] A R R VR
S5t o e A 4 7 A L TR e 5 Ak e o 9 - /- e
S FR i S kT AR TR LA P S R AT A A
M RRE T 2L 0 R I, BT RS
A bR,

M. Bram!"V5 A ik AR [ S AR 10 JR 2 R R 040
VE IS, IR AR 45 1 5 i 45 35 &) 2 LA I v
T S ARL, 8 HALBR S 60%~80% I 87 5k il 75
G, HALEH 0.1~2.5 mm. AR EER % ZIL4E)E
AL R T i 2, 3 AL TR (R0 VS 0 2% B 3¢5 R e 1)
Yy, Ay A N R Kirkendall (N Fl Fe. Al
N3 P A i B e 2 AL RE, (R BT RE 4%
M5 KAL) 33%, M T ELE Ml G P AR T
B IMETE VAR Fes AL X} iRyl 5 42 1) 07 22 VR RE R S Fe vk
FEiE i fE#E . G MilPERHI Rl @2.6 mmx30 mm (1)
R LR 5 LB 1 HE 21 1 22 fL il A5 S R
PS8 PR FBE JE R /NG 30 2.62 A1 0.32 mm, FFAL
FEh 87.7%, HUHs 4 9 5 45z 5 Ok 40.01 MPa, X7 %
il 2 1 A2 ) FLERALAE N W= K 2, AR TAEBIE
AL FRAT I AT N

AR5 R B 52 1) 94 5 — ol o) 3 HL A 2 1) LB

ELWH: HxAR/BFEES (51775418); [ AEREWH (2017B090911006)
TEHE N B, 55, 1991 484, WitAE, WA loRss, BEE 194 710049, LG 029-82666838, E-mail: hj2016@stu.xjtu.edu.cn



ERE

B UbAAS . 5E 1 22 FL GH3536 il 46 R Sy 24 1 fg

* 1695

FRAEZ AU BE R B AR, e )2 A i ) FLBR 1)
Ms. SReiapy, HALBRI /AT AR S50
XF 58 ) 22 FL IR e il £ 4 4 2 SR 4 ) 2 M RE AT
W5
1 % I

GH3536 ¥3 K i fe i B (bt AR
AL, AIRAE Dso N 9.58 um, K K BT TE
PRI AW 1as 1b FioR, HooRSEWNE 1
Fizn. Al LA H GH3536 # oK M Bk E, 3240
 Ni, Fe, Cr, Mo SJu# . KK PR H A8 7
Jy R R &R Cguar gum ) F1 IR H 3L 41 4k 5 4N
(CMC-Na), JIR/R G b 22 50 oA 4 R A BR
AL, KR 75 um, AN 5~5.5 Pa-s; R
SELT o 2200 o R AR R A 2T ) B . 2 AR e A
OB K 1. K 1d, JRIR SR A LR,
KAL) A 75 um, 2 LT 4l 20 R 200k, ELAR
4 10~20 pm.

SE 0] 22 AL il A SR RE IR £ TR S ) V2 VR
AR, filg L 2R s mE 2. &l &g

FEH 4 DN B, SRR WA g L
. Bedh.

¥ GH3536 MoK E /I NUR SR AT
YEZ) FEBed b BRI 5 IR G, Hoh Aa e 7
b GH3536 JiH 1) 0.4%~1% 1) JR /R 5 128 GH3536 Jit
W 1%~3% 0% L 2F 4 20 . AE B AR R i A
GH3536 ¥y K BTRI 1.5~4 51028 7k ZRS
WA TR RN B R AT, B R
0~100 t/min, FHEPEIE] 10~60 min, HIF5 E A5 &N
10 vol%~30 vol%[ 5 Kl .

H T T PR SRORHBI N T 1) v R OB TR ASE 2L 2
Hr, BEE RSN 15 mmX 15 mmX 60 mm, A5 H ¥
FEA AR b, 5L (R A J2 R0 TO0S 0, S A A R A
B PR DGR R T AL, ORUE SRR R A T A T B fl
] S SRR R S -5 °C, SRR B LT 1) [ 52 1) i
FE, AFRRL B K 47 R AR T 1) ] . BERRORR FE
XF 58 A FLI A — 58 RE IR, i B IG 2 32 it ] 3
FE PR, ANREIE e 1) LB, i R O v 2 e i [ i
LK, SR i & JE R AR DU . MR EG 5 RA VR
W R -5 CI, A R OB R BT

Total/%

1 GH3536 & &M RMBIIES (JR/R GIRAIR LA 4 R 8 O B 30)  BORLA 43 K]
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Fig.3 Effect of thickener content on slurry stability: (a) guar
gum and (b) CMC-Na
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Fig.9 Compressive strength (a), sample (b) and compressive curves (c, d) of directional porous superalloy along axial direction (c)

and radial direction (d)
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Preparation and Mechanical Properties of Oriented Porous GH3536
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(1. State Key Laboratory for Manufacturing System Engineering, Xi’an Jiaotong University, Xi’an 710049, China)
(2. Co-Innovation Center for Advanced Aero-Engine, Beijing 100191, China)

Abstract: Oriented porous superalloy was prepared by freeze-casting with GH3536 powder as raw material and guar gum/CMC-Na as
stabilizers. The results show that slurries could be stabilized by adding 0.4wt%~1wt% of guar gum or 1wt%~3wt% of sodium
carboxymethylcellulose; as the solid loading increases from 10vol% to 30vol%, the width of oriented pore decreases from 308 to 198 pm
and the wall thickness increases from 81 to 223 um, with the axial and radial compressive strength improving from 10.72 and 9.2 MPa to
75.02 and 78.49 MPa, respectively. The fabricated oriented porous superalloy is a plastic material with the ability of absorbing energy.

Key words: oriented porous material; nickel-base superalloy; material preparation; mechanical properties
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