559 BT 1
Vol.9  Suppl. 1

TEEREZREFR

The Chinese Journal of Nonferrous Metals

1999 4 7 H
Jul. 1999

SEMEEE

GSASE

(=] /L

=8i%

WA EEW

[R& Rk B.C BYE ﬂrfﬂ®

25 3

(MR TN R E A MBS, WE/KTE 150001)

wm =

L B0y Mg C KR 1 H & 5E m il 36 S S B, s il 4 4 T BLC Ay . T Mg B R

P, Mg 5 B,03 F) & B2 IR BT T ARG M o AR RRBERT, 1 T Mg AO#% il URBEIR FE IR T B /Y
FE AL, A BoC BRI RSS2 0. 4 Bm . 10 M Pa 1 Se ) 3% 7 32 9], AR e B ik 21wl B 1 A 14
KR, B B4C BRI R N) 29 5 Bm o fE 100M Pa &, i1 T TR RGN, (85 ABU R I, IE SO%
PEUR P S M AL 10 M Pa I A7 Bt FEAR . AR BE i 2k 76 I i B HH B A 3508 4R AIE S8 T 20 20 I AL B

HrE .
KPR Mo WBERMN A
PEESZES 16151

B,C

H & %€ =i I8 A B ( SHS with reduction
step) #& 24 HiJ il 7% & BRI ALAL BE K — B ok 1
PO MR A B R AR T
AL (KPR K, B4C, BN, ByC 2 — b
B TR RAE AR, A8 AR T AN, EHL
B ERT AL i B DA B
Rz RS . H A dl 4 BaC & Bl i
A R R R SR R iy
A K BaC AMY 2B RE i BoRERE /N o BT
) Mg BIFEVE A 303Pal ™!, B i /< I
BERE B4C HRIARE G B AR ISR o A SCAIE
50 T AEXT BoOs- Mg C AR5 SHS i FEHI 520 .

=/
=

=
=

1 RE#MR 57

FrH skl Mg By (26 RE 99. 5%, FifE <

44 m) . Tk B (265 98. 5%, FiJ¥ 0.2 Bm) .

B20s( 4% 98%, Fiff< 150 Um) . JkEHZ L2~
THEHECH S, MIEGWE T e e i &
WEHEREE 8 h . VA5 )G IR KAE 16 MPa [k
FI RIS EAE 2. 5em, = 2. 5em HFUHIBR,

@ Wk H W 1998- 11- 13; &FIHW: 1999- 03— 16

AL,

W ANEFS B 70% o K PRI BLAE B2 T
PRA P ORAE . R A KGR S KT, EEAS
T B = I PARE . APl AR
THENLERE R AR SR AR ) AR BRI e, &
W E R BRI 1,

= SINAHIDERAN =3t ) jie =N T8 A7/l
HUFE, FIH X S8 e A4k, H A fe
WA (EDS) 4 BT (SEM ) W 5% Wi 4l 21 .
W E RS TR IR, ohUE L VEVE L TRA R
B4C KiK.

AV4N

2 1E

R 51

B0y Mg C AR A & il R AL I HGE R

R

6Mg(y+ 2B203 .+ Cy  6MgO(y+ BiCyy
(1)

MBS (1) I, 5 S B 73 P 25 BEAT,

BRI IR, eI R Ak TG E By A
BB S C AR B4C:
3Mg+ B,0s  3MgO+ 2B (2)

25|

%, 28 %, MWL



B oHMT 1 gRAL T AR X A SE SR IR A A B4C RS * 191
4B+ C B4C (3) HARS 2SR 8, 9]): 1. 5MPa R HIBREEI T

HT Mg B2 ER M, BIE 5 B,0; Z 1A
RN 2) 52 BIFA B SR R . % K
RIVRBEIL L BRIoe T T S i B S A L R
1 fizs . AT UL, 10MPa TR Gei E B, 0.1
MPa R ()8R B3R BE o 1850 °C, bb 46 $ i &
2501 CIRAR 2 ( VI 4 FAGH B I AH OC I #4072

Tungsten Ignition heater
filament
. Diata collector
Ignition
agent
Argon gas
Vessel g o
Measurement ‘},"-. ' iff. ] H_|
Rl . Pressure Pump
Graphite tube _4 gauge
Filler I i

Bl1 s ek E s A K
Fig. 1 Schematic of SHS under high pressure
F1 USRI R
(LR PN:F A
Table 1 Effect of gas pressure on combustion

temperature, wave velocity and mass loss
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Fig. 2 Temperature profiles of B,OsMg-C system combusted at (a) 10 MPa and (b) 100 M Pa
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Fig. 3 XRD patterns of product
(a) —Vapor deposit; (b) —Combusted sample;
(¢) —Sample washed with acid
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Fig. 4 Morphologies of combusted B203-M g-C sample under different pressures
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Fig. 5 Morphologies of combusted samples after washing with acid
(a) —0.1MPa; (b) —10M Pa; (¢) —100 M Pa
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ABSTRACT

gent Mg and B,03 depends on the surrounding inert gas pressure due to the high volatility of Mg. Under low pressure, the

Key words combustion synthesis
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INFLUENCE OF PRESSURE ON B4C

PRODUCED BY SHS
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thermal reduction reactions

B,C was fabricated successfully by SHS in B,O3-M g C system. The interaction between the reducing a-

volatility of Mg causes the combustion temperature below the melting point of B and the particle size of B4C is about 0. 4
Pm. Under high pressure, the vapourization of Mg is reduced, thus the combustion temperature reaches the melting point
of B, and the grains of B4C grow to about 5 Bm. The higher thermal conductivity of Ar under 100 M Pa causes the heat
loss increase and the combustion temperature is low er than that under 0. 1 M Pa. The sequential mechanism is supported by

an isothermal step observed at the melting point of B in the combustion temperature profile.

pressure B4C
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