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Abstract . Cermet has the characteristics of metal and ceramics, and the advantages of high strength and good
toughness. It is one of the research hotspots in the field of materials. In this paper, FeCoCrNiAl high—entropy al-
loy powder and Al,O; ceramic powder are used as raw materials, and non—toxic water—soluble epoxy resin is used
as a binder. An orthogonal test scheme is designed using gel injection molding process to prepare FeCoCrNiAl/
ALOj; cermet. The effects of epoxy resin addition, powder solid content, dispersant addition and powder composi-
tion on the shrinkage, density and flexural strength of FeCoCrNiAl/Al,O; cermet body are discussed. The results
show that the order of the effects of various factors on the overall performance of the body are powder solid con-
tent> dispersant> powder component> epoxy resin addition. Among them, the powder solid content has the great-
est effect on the performance of the body, and with its increase, the shrinkage rate of the green body gradually
decreases, the bending strength gradually increases, and the density first increases and then decreases. The Fe-
CoCrNiAl/A1,O5 cermet prepared by the gel injection molding method has a uniform composition, and the fracture
exhibits typical brittle fracture characteristics.
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Fig.2 Process flow chart of epoxy resin gel injection
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resin with amine curing agent

HR5H

21 EXREARELR

K FH I 38 3056 ¥ % 52 ) B 4 7R 11 45 S R
PEATR AL T, 255 % 58 T 52 ma B AP BE Y LK I
ESTi & vk N T R e 7 N =W =R ) 1 s i il RN I
HOBRA Sy 4 A RIETA ALK F A
BB 4 AR [ 7K S (4 98 i, A PR 2 0 K 7
HA LY R e dl, Mok — 2tk il 4 7
25 PERE T K419 FeCoCrNiAVALO; B4 KH, % 1
AR T M IE SR IR I R K P2

F1 EXKBWEARKFER
Tab.1 Orthogonal test factor level
KR
K -
SR FREMAE ALO#HEA [ &
1 0.5 9 55+45 45
2 1.0 12 65+35 48
3 1.2 15 75+25 51
4 1.5 18 85+15 54

TE SR E0 20 ) DL A R BUR T U SR
RO R bR, 2 il s AR IE S 7 RS 4
Ao ASUIE SR 45 R I 22 35 b 47 2 A b 2L
0 T ES BN IE SRS (9 E SR br (BUR E ik
TN h%?if“)lﬁﬁﬁfﬂl']&f”ﬁ@?%#o (R E

/ 1E A2 R L = A
cademic Jour []ﬁﬁé(@()nlt ﬁl?\l ]an/I USC Xﬁﬁ’ 1S Jréléja\t{iﬂ/] ?f/l ILJ}/F?E\{.\_A\ ij:&(.nl\l net

ZAER, FRiZ L LSBT A E S TTEI’J =0 i
R,



53 9 B % : FeCoCrNiAVALO, 42 J 1 ¥ 11 P 8 fe v 2 F 5 85

R2 EXHKBARSER

Tab.2 Orthogonal test scheme and results

ST nieil AR AR ALO+HEA [ & B % W 45 %1% B 5 B2/ MPa
1 0.5 12 65+35 51 56.43 0.61 9.44
2 1.0 18 85+15 48 56.43 0.42 21.03
3 1.2 18 65+35 54 56.95 0.45 12.17
4 1.5 12 85+15 45 52.15 1.57 4.55
5 0.5 15 85+15 54 50.81 0.98 22.72
6 1.0 9 65+35 45 51.46 1.55 6.32
7 1.2 9 85+15 51 61.63 0.81 8.84
8 1.5 15 65+35 48 60.26 1.67 12.15
9 0.5 9 55+45 48 55.65 1.44 8.69
10 1.0 15 75+25 51 58.89 0.36 36.55
11 1.2 15 55+45 45 51.47 1.31 18.75
12 1.5 9 75+25 54 59.55 0.75 12.07
13 0.5 18 75+25 45 56.00 1.14 7.34
14 1.0 12 55+45 54 59.74 0.90 18.45
15 1.2 12 75+25 48 54.58 1.96 7.29
16 1.5 18 55+45 51 56.47 1.04 8.18
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Tab.3 Orthogonal test range of shrinkage rate
J S K1 K2 K3 K4 k1 k2 k3 k4 R (REVIES
1 4.17 3.23 4.53 5.03 1.04 0.81 1.13 1.26 0.45 A2
2 4.55 5.04 432 3.05 1.14 1.26 1.08 0.76 0.49 B4
3 4.69 4.28 4.21 3.78 1.17 1.07 1.05 0.95 0.22 Cc4
4 5.57 5.49 2.82 2.60 1.39 1.37 0.70 0.65 0.74 D4

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net

2) BURE, £ 4 NBOEE MR N KUK . R B A > 2 RS A 1AL 5> FR SRR R
R4 AR JE R R A BCE B AR L uSn P G B R R BOE R T B R 2



.
~

86 R

S

BN S S 14 2021 4

KA S [ X IR BRI AN S BT R R R R BGA B — ME FRES 7R S19% 8 R [ A
NN DUE B FEAR R SIS 50 T R EOR B AR 2 (A5 UK R) B AR /N | JSURL B % HE R e
S 00 B R A [ 0 AR AR SR B NS BRAR A RS R RUU, M RORRE R K AR T R R,
TR TE ST PRI & I AR BUR BEIR B B [ HORM R B 2 R, g R SR 5 HE R 3
Ko BHE BEE R RE SRR MR BUR EEERL R T EARPN A TFLER, DA 2 i 0% B R R
ERMERE R AFR AR B FEEAZ BRI R [ & AR O B oA A R AR AR DT 1 R A ORI
R IR Z B R SR AR BN 1%, IEMIRIRINE R 18%, R ARR F iy
BAH S i B T sk T SR A G 54% B AR B I 85%+15% (4398 189.7 ¢ %Ak
ARG I T LA R AR EUR EE T R BEE R MR 338 g A SR ).

RN, FUE 0 KBOR & 0 G SR A

4 BEEETRERER
Tab.4 Density orthogonal test range

ST K1 K2 K3 K4 k1 k2 k3 k4 R VRlYES
1 218.11 22625 22463 22843 5453 56.56 56.16 57.11 2.58 A4
2 22829 22290 22143 22585  57.07 55.72 55.36 56.46 1.69 Bl
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Tab.5 Orthogonal test range of bending strength

B s K1 K2 K3 K4 k1 k2 k3 k4 R (R
1 47.19 50.03 76.06 32.81 11.8 12.50 19.00 8.20 11.80 Al
2 49.68 48.21 77.85 37.80 12.42 12.05 19.46 9.45 10.01 B4
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Fig.7 The shape of sintering prepared under the
optimized scheme
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Tab.6 Properties of sintered body prepared under the
optimized scheme

(RIS Wedq %1% BRI % DU R IE/MPa
1 1.72 74.66 103.68
2 1.68 72.24 75.37
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Fig.9 Element distribution in sintering body
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