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Preparation of Boron Carbide Slips by Tape Casting

Ying-ying Liu, Ying-jie Qiao, He-xin Zhang, Yan Wang
Dept. of Material Science and Chemical Engineering, Harbin Engineering University, Harbin, China
Email:liuyingying17@sina.com, giaoyingjie@hrbeu.edu.cn

Abstract: Tape casting green sheet of boron carbide ceramic with adequate strength and flexibility was pre-
pared by tape casting. The effects of the specific surface area, dispersant, binder, plasticizer and ball milling
time on the viscosities of the slurries were discussed. An optimum ratio was acquired for tape casting of boron
carbide powder, the results showed that the green tapes prepared with specific surface area of 3.82m%g of
boron carbide powder, 2.0wt.% of dispersant, 0.75~1 of the ratio of plasticizer and binder, 12~16h of ball

milling time, could fabricated a better mechanical.

Keywords: boron carbide, tape casting; process optimization

R AL R AR RO T B 32

NEE,

FENS

KEH, EE

MR TRER ARV RL A A2 TR A be, SRRV WR/RiE, hIE, 150001
Email:liuyingyingl 7@sina.com, qiaoyingjie@hrbeu.edu.cn

B B RARERE G R ET BA — R EFBAT ARG BRAMAEZ IR, e T MR RE
A A RELER) . MR A eIk R AT ) R AR B A Fee, AL T BRALANGAIE LY, R A
‘IR ETRRA 3.82mYg (BMANIR, DBAEEH 2.0wt%, HBF FAbLEF 6L H 0.75~1, K

JEBFIE] A 12~16h, T 3R1FR 5 /R B 69BN AL L,

KR AL R, TEARML

T BALI G 20 R bERE, AEILAETs . 3
H L AR A RER I N o 0, BRALHIAA L LA
HAREE B (2.52g/em®), R R (29.1GPa) Y, 1]
VENBRITFEER, B OIe)z, MR g Mk
TR ST (TR B0, P4 A R LU TV S A4
s AR ORI R A% S R MR 5 T
23 (AT R i A 503 Tk BUAR AR S #E 300MPa 22
A, AHILWT RS L 2.2 MPam'?, RIHAE— e R
BRI T BB EE N T o 0 R RN AT AR A )
IR, SEInmAL B R R, sk nT AR IR SEmAL
T 1 I8P S

H M Clegg'fE Nature 3 T KA R G Hok R
F B BRI TR, R b e % s Ay [ N A
BIFTCI S o K AR M 5 | NS5 e LM B s P 12
TS, BRACIRE B4R TR R . T
JETR BB B 2 1) T ST WA e i, HAT
I E B . T FLIEASE i, T e
AAEPeR S, &S DAL A,

UL E R SE AR 45 L % 4 (HEUCF101019)% BhIiH «

978-1-935068-41-9 © 2010 SciRes.

ARSCUARRACBIRR A4 A J5URE, - CABRRI A 43R, 28
CITEAR TSR EE T, il T R4, LRy B
ARV RE I B AR AE R, 04T 1 5 m
AT R SRR 2 otk TEALImE 1.2, If
KT BT ZR R ST T 0.
1R AHE

ARSI R FHT ARV 2E7= 1 B4AC Fi
Ve UL, Ar B HITE K 2l (fe2fal) VR, &
R (P22 VRG], R OGR4 TS (PVB,
R2EAE) AEARREER], AROK —HIR —oelE (fh2falD 1k
I BEYEF,

TR AR O W AR
i LEAR S AP ONBR BB, BREE 12h, 23 HORIRE 72
I3 355 W B Bk PR e 1T, JRORLER M A O
BRI NATE S PR RS 435 750 0 488 99 57 5 U BR B 120 BCHY
Kok, RHEBE LS, Ui nw J) 5N
180mm, BEHEH A AT, WAEESE N lem/s, JidE %
MiE, BT



493 Scientific
J

i i i icati LR
The 7th National Conference on Functional Materials and Applications %% Research

TRACTIDRLS B BT DAL FE A B B i B A

PR 7] ) NDJ-1 i 2R P IR o 148 B

(SEM, Hitachi S-4800) X 2% i3 [HIAN Wr 1 3E1 T30
UTE =

2RBERS L
2.1 BRUCTRRBIZ A RS

PERAE AR, SRS 2 ST, K

RHORS R PE HE BB /5 A R ITRE, T 4R 2
I85), R HA BRI ERE ). RGP
R SR 5 B AR A7 ) 1 RE AR I o % s o 77
(PR AN R B IR G

1 KPR LU THI ARG LR FE 1 52 1

FETCIRINGR, VRN 54.5wt.%, I HL R R
1.47m%/g, 3.82m%g, 9.40m%/g [{] B4C I3 RIREEE /)
} 540mPa *s, 2000mPa *s, 3580mPa *s. 1Ll E¥dE
AR, HORHRITRAR T 52K A LUK TR RURUSURL ) 52,
BEAHG PR LR TR, R EIE K, X T8
T3 B ANk 2 TR 2 B — 2K i, 4L
U, AT BB R 2, R Bk A
XU, TR 55 0k 2 TR A XS RS SN B BE ) th 25 7%
Ko MTTARBL KRG RN B S . 55— J5iHT, B A EL
RN, Bkt N, WIERIRES, Mk o %R,
MBI o A T AR A2 (R AR 4 B
JE, E R £ 1 T o P 5 BN I A LS I ek
%, MEMEAS A T 5 T R 38 n, - HER L3,
FRAE I PARIAR RGN, PR N R LERINAR /N
1.47m%g, 3.82m’/g PR A LU A R T EAHERS
R TN R IR B A Toedls, NIEEG 25 18 1EFE
LR IR 3.82m%g RIBRAL IR .

2 SRR SRBIRE E () 52 1

TRAE IR, W RIR 2 B R34 5] M B s it A
FME TR B R I U 2Ok 54.5wt.%,
ELZR TR 23 50k 1.47me/g 1 3.82m%/g (R AAE BT 18 %
N 1s™ GRS SRR FE R e 2k . B RaT L
Fth, PIRNORIPIRE BE R 2 B0 S I Bl 23 O VR
TR i A, LR TR, 3.82m%/g 1kl R
. LE R AR 3.82mYg KRR 43 BL A &
2.0t % Ik BT AGAEL, A A 0 2GR 1) S R R i
TEET 30%; LR 1.47m%g (F3RHH T4 B kG
FERE/N, BT AR 2GR 2 S R ok AR A EAN K,
76 15wt %A R RARAE. K, Wi o AN
FAMAR B, AR A — N, oG

HERRLXAME G, R /MR . A S0 3% P BRI
HAT GRS Rl 2.0wt.%.

000 e = 1.47m'ly
— |—e—23.82m'g
1800 h
» 1600 | Te
& - -
1400 |-
% .-
-
8 so0 |
@ L
400 | ~a—
-~ -
200
0 A . . . . .
0.0 05 1.0 15 20 25

content of dispersant fwt.%
Fig 1 the viscosities of slurries curves for different specific surface
area of powders
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Fig2 The viscosities of slurries curves for different
R (shear rate 1s7)
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Fig 3 he viscosities of slurries curves for different ball milling time
(shear rate 1s™)
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(a) the front of the green tapes of boron carbide
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(b) the back of the green tapes of boron carbide
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(c) the flank of the green tapes of boron carbide
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Fig 4 microstructure of the green tapes of boron carbide
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