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Manufacturing and mechanical properties of TiB2-B4C composite ceramics
by spark plasma sintering

HORIGUCHI Katsumi snd MORIYAMA Minoru

TiB2-B4C ceramic composites containing 0 up to 100 mol%B4+C (20mol%steps) were

fabricated from a mixture of TiB2 and B4C powders by Spark Plasma Sintering(SPS)

method.

The derived TiB2-B4+C composite containing 40~ 60 mol%B4C had high properties: a
relative density of 95.9~97.2%, Vickers hardness of 30.2~30.4 GPa, flexural strength
of 737~1770 MPa, fracture toughness (Kic) of 4.99~5.99 MPa-m !2, Young's modulus
of 459~480 GPa, and electrical conductivity of 0.253~1.32 MS/m. The composites

present high mechanical properties compared with those for TiB2 or B4+C single phase.

Thus, the composites are suitable as ceramic mold materials machinable by electric

discharge.
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ENDI Ty I RLEBRMINEILSTELEEZL
nod.

4—4 HPKIZK B H & DEMHLE

# 512, AFERCTIER 7= SPS £ & D TiB2-BaC
FBERE R L, &< E UHRAELE ST HPIEIZ LV 1E
LU 7 BB A 1R D B B OV U R ME % PRl U 7
ReZmd. MY, 5 BsC % 0~100mol(20mol%
AT v NVEALESERRE L, £, HP kOB
X, Ar FEPFHR T TR 1950°C, FFf 60min, 7 L A
£ 31.2MPa Th %.

FITRT LS, SPS k& HP (&L Cldfiie ks
P EOEITR SN2 o728, Bin D HALLTICHZE
L7z. OSPSEIZ LV FE L7z TiBs, BaC HMAHKLAL
TOMEEIZZNZEN 90.3, 92.8% Th v, HP ik
DA LI L TENEN 7.0, 6.0% HIKVWVETH -
7. B TOMRIEE b TA%RE)KD TH
Stz F72, SPSIEOEEAIE, 60mol%BiC % &ty
Al BRI B E(97.2%) 03 m E L7y, HP LTl
20mol%BsC &5 (98.9%) Th 7. @ v



SO - ARl

—AWEEEE, SPS EOBEHEAMAEATHTND
B EMEE 30GPa) &k LT-. —J7, HPEDHE,
BisC B EICHHI L CEMRMICTH L. @3 Rl
WA, 2RI SPS IENED TH oo, fEsbhin
BRE Lo lzizd b HEESND. —F Kolk, SPS
EOFPEN T, OEEZ XN —p RO T v
£ 2013, HP 15D 50~T0%F2E & I/ SDTh -
7. @BREEEL, SPSIENETRD TH D, Fxt
BENRPLOMMNT &, KO, FEERIA/ NS Do TR
HCTOBTEIBKREL DD EHESIND.

SEM #Hi#% o Lo T, SPS 7412 L 5 X 9(a) D TiBs
FR DA, WA AR 2~3pm) TH v, JFk
RS ORIRENIREA L TV ed o723, HP %
DDA T, FEARI (R dpm Ll B) O RERFES Hilz.
£7-, OO0 BsC ML T, By T 2 mo &
IO NTH -7, KISV TIE, HP 04
\ZIXFE EED - T2 DITKT L, SPS DA 135 Ry
7R D AF(E L T,

£5 TiB:BiC ZHEE T I v 7 ADOBEMKERICBIT S
SPS {£ & HP 0Bz

Bk kA SPS 1 (RZEER) HP %
BEAG S GREE) 1680-1750°C 1950°C
(B[ 12min 60min
(RIFE A7) 40MPa 31.2MPa
AR, TiBe-B4C % TiBe-B4C %
FE R EE (%] 90.3-97.2 97.2-98.9
fi# £ [GPal 20.4-30.4 19.9-36.2
i 158 [MPal 395-770 400-705
mﬁfﬁgmlﬂ] 3.71-5.99 5.23-8.05
Y 7 #([GPal 426-549 472-591
= [GPal 171-233 198-265
HEP: & # [km/s] 11.0-18.5 11.8-15.3
e i [km/s] 7.54-8.83 7.79-8.95
BT YU 0.12-0.28 0.11-0.21
FH M. & Ralnml] 20.9-39.1 25.6-35.3
g = 2L [J/m2] 12.9-38.5 22.8-58.9
77 v 7 Flml] 26.8-56.1 70.7-142.3
RS [MS/m] 1.70x105 1.30x10%5
-6.14 -8.02

4—5 EREMELTOHESLMER

AEBRCTERM L7z BsC % 40~60mol% 5 Te TiBe-
BsC AT, MR, Mg R OEEENEL,
To, FEMEB/NSWNI &0 D, WENT W RE/ &R
EMELT, MOTHEEEbS. (HL, BN
BRREN =, &) —BOTREITOLERDS.
SPS iEiE, HP B8 ERERE 15 & bl U CRIRE R (L[|
DOIMB EN A FTERE 3 RefIREEDICREER K < BEAS AT
BETH Y, TEANT LRI b BERMEEE S &
BEbhs.

TiBe & BaC ¥R LY TiB2-BsC REA LT I v 7
ABEREIR %, 22 JREE 1680-1750°C, Kifi] 12min,
7L AJE 40.0MP O&MClE T T A~ BERESPS) L,
A R VBRI E R T e 2 A, RO Z LD
MNoi-.

(1) BsC % 40~60mol% & Te TiBe-B4C AL, JBE
Al BRI BRI CHX B E 95.9~97.2% I L%
K25 ZENTE, ZOMBNRIEDT, By — R
JE 30.2~30.4GPa, 3 sifhif i 737~770MPa,
I PE (Kic) 4.99~5.99MPa-m!2, ¥ 7 3 459
~480GPa, F¥FRHEH X (Ra)20.9~25.3nm % /R
L, TiBz, BsC ZHE N HAKEAK L U Kig e FrE oD
NSRSy g

Q) LAk 2L ¥ —(3 25.8~38.9J/m?,
EHTHY Ty 7 REIT 26.8~42.1um & HEE &
niz.

(3) ERAaHROERMEEE L 0.2583~1.32MS/m %
RL, BEHEBEMLINTEAMETHS.

(4) JRFE 1950°C, WM 3.6ks, 7L A 31.2MPa T
Totzky b7 L AMPEIZ L DR UHLEGR & b
B LC, SPS EIC X 2 alEHIME e il oo sE R
NiphoT-.

(5) SPS {E1%, R TR 22 BERS IR 23 BB SR L < Y
TE, DR CTERNTHS.
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