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Major factors affecting silicated graphite preparation by LSP method
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Abstract: Silicated graphite is a new type carbon- graphite base compound material characterized by excellent
performance and extensive application. Physical property and silication condition of carbon - graphite base
material are two key factors affecting silicated graphite preparation by LSP method. According to plenty of tests,
the physical property of the base material must have expansion coefficients between 3.7 x 10™% ‘C and 5. 3 X
107 %/ C and approximately match the SiC expansion coefficient; the base material must be isotropic and
experience graphitization; the porosity is about 50% and the open holes possess no less than half of total holes;
the smaller the open holes and the bigger the inside and outside surface areas, the better the condition will be.
The optimum silication conditions seem to be 1 900 ‘C~ 2 000 'C in temperature, 1 h in time, more than two
times of silication and vacuum degree 2107 3 Pa.
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Table 1 Lattice parameters and calculated densities of graphite in base material

- i 5 # 002 77 55 WD) HEEHEEZ
aolA) co( A) VR A) (g em?) Z5( D= Dyh)
1 2. 467 6.821 2.994 2.218 - 0. 047
2" 2.449 6.907 1. 054 2.222 - 0.043
3 2. 467 6. 883 2.958 2.210 - 0.055
4* 2.456 6. 980 2. 804 2. 186 - 0.079

P AT RS A B ECN ao= 2. 46A wo= 6.TIA, FEIEWHE D= 2.265 g/ em®.

2.1 ERABA R AN

AP PC- T AZIR O 17 ~ 5" BESLTE 400 'CLL R 3V ik 22 %k
TR, 25 B L2 2. 400 CUL w7 S0 5 i B2 I 28 55028 A0 B0 58 9/ (R OF 75, 1987),
K # 2 1 300~ 400 CHIBUEIEA | fE 2 1E 3R PR PE . 4l Sic i # i ik 2 B

T 4.1~ 5.4(107 ¢/ C) Z [ ZE)H5%, 1981) , 300 CHF4L SiC 5 1% ~ 4 BEf B ik R 500
fli - 0.89~ = 0.75(107 %/ C), 0] LAk 3 Bk R LA L JEDTRCT .

1% ~ 4" FERHEAT REAL AR B S, SRR B 0 A TR AL B, W) M AR
SiC #WZ Mk REAHIT RS, v AR IEREAL AL FE R T

B AT BEST IR R 99. 9% [ R AR5 v A S 7E 8.5 MPa Jk J) il bl [ AR AR AKX AE, T
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Table 2 Test result of heat expansion coefficients of base material

AR R E(107 %7 T

B
100°C 200°C 300°C 400°C
1* 3.20 3.70 3.95 Pl RN
2* 2.77 4.07 4,29 4. 46
3* 3.03 3.59 3.87 Pl RN
4 3. 14 3.68 3.81 4.13
5* 3.16 3.70 3.92 4.56

2.2 ERAEUEENEW

4% 5% PESRAC T se A RISk AL RL AR AL 47 B S S b B, 5T ORE R
KA BALALFE . £E 1700 °C .1 800°C .1 900 C 4> HInf 5% FESHEATREMLAL PR S, FE S 1
BUFREARF (AL e . 5% 3FE S SiC Ak R EAE 300 CIFI\ 2= L 4% i FEIR
AN 2), BEIIARTE WA (SR DR A S U I RO AL L . ool T W48 1979) iF 5t &
B, A28 A b R IK Bk 28 T W AE 1 600 "CLL L 1) ey il 34355 vh A0 T R RH #84 R AR dg KA
e, TR A AL BRI I AE 1700 CRA L, W] WAR B A& 008K 11, DRI FERL 20 28 47 S Al Ak B Ak
PRI AT .
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HERLFL B AL AR AL R JF LB A LB R AL SLARR N AR A . %
3 F1) 12 ROKA 72 care Erba2000 28 R M FLACATIN 5 (1 1% ~ 4% B Hiod A ik 2]
JE L LAWK R LA . 78 1700 C~ 2 000 CZ [T 3[R R, 4 Fhke S,
(P34 TR B AR P PP B 3% > 2% > 1F > 4% (R 4) . XTIRER 4 AR, 3F FEA
FLBRR JFLE LR AR A i T AR i, m] W ELR 1R FL R 3 R A1E 2 5 i B A 2 1) S
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Table 3 Characteristic test and calculated result of base material holes

Fie A i3k %

R ALBCR  JFALE A% WALE e e S 1
i by ! o ! o /% J"{:]'ilj'g_ ! AL el LhfLgE [T/ g %S %
Bldm 110 *em®rg ' femPeg !
1* 32.10 16.26 15. 84 0.213 1. 134 2.96 0.112 15.22 16. 88
2* 31.32 15.04 16. 28 0.205 0. 865 6. 31 0.182 3.51 27. 81
3 63.94 26. 30 37. 64 0. 802 0. 360 7.58 0. 188 49, 43 14. 15
4* 35.36 1.22 34. 14 0.250 0.975 4.79 0. 156 13.33 22.03
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Table 4 Weight increase rates of base material at different temperatures

. BT %
iRE C
1! 231 331 4!

1 600 — 15.21 - —
1700 14.24 21. 31 81.26 6.24
1 800 24,56 33.83 92.22 10. 20
1900 27.23 40. 89 103. 10 13.92
2 000 34.07 48. 90 112. 04 -

2.4 EPhREELRERAEM
h T WLEE SRR LR TR SRR 1 TR (K s, 4 1F ~ 4% RS2 0N TR 4 R AR
TEAR TR (30K A 50.0 mm % 20. 0 mm % 30. 0 mm( FAHCIR) ; B. 50. 0 mm x 10. 0 mm

x10. 0 mm( K 44R); C. ¢10. 5 mm x 50. 0 50 D,
mm( BEFER) : D. 30.0 mm x3.0 mm x3.0 40
mm( /NEAR) o e AT AR T DL AR R AL = 30
Lb R MR 5 A A 8.07 em?/em®, B 4.40 4%
2 3 2 3 2 3 m 20
em”/em™. C4.20 em™” em™. D 14.0 em™/ am” . $u
5 4 FpUR i 1% BRETE 1 900 CHiLE F Ak o
PLALEE 1 b J, % B0 E A TR L 34 0 A
RIMLEEHEBLZ M XRMENE 1. mE tEREH / cm? » em?
0] AL, 389 85 3 Bl LR Zh 2 T Ll 2R i B 3
NI, A0 IR X R, TR IR B R, 11" RS RE R TR S
SRS IR TRAE . DRI, 396 A2 2B A MERRMREAR

Fig. 1 Relationship between outside surface areas
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BRI TEAR, AF B A AR B R R S5 ek LA dt
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. . u .
and weight increase rate of 17 base material
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3.1 BUEEMER

5351 EA 5 °C/ min 10 'C/ min 15 'C/ min A SEHRTHEL 1 400 CJi 2218 THil 55 2 Fi Jy 47
REA 286, A R I THIEL 7 R 8OR AT A4 W S B0, A B o (10 194 o 4 0 Bt a2 T e i
RO, i HLAA— S0 2) o REARAR PR BAT 900 C~ 2 000 Cy £, Al SiC 7 2 200 CHf
FFUR o8, T 5 B SO JE B SiC T ek P S TBCH RN, 0 FEAS KT 2 000 °C, A5 W) 43 i
SiC FHr o, SEmREIb 28R .
3.2 EE{LALIERTE) A2

TeE AR A B IS ) 5 1 JE R e S LS R n i i) . 9 3 42 2° AR SR AE 2 000 C R kAL
Kb BRI () 55 1 T AR OC AR 2R, 1 h i T R B I () R G K, 1 h S K R AR ST Y
P, Nt AL RS (R 2 1 h A4
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Fig. 2 Relationship between silication Fig. 3 Relationship between silication
disposal temperature and weight increase disposal time and weight inerease rate of
rate of base material 2" base material
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FeEAL A BRI WURGR R 5 % 3 2 0] A RO O R M G 2R, A 3 A R 8 O T R P g
00 R 2 22,36 gf em® I, MOBHEBEAF A BER (252 9H4%, 1997) . LA 27 BES I,
AT E I A F] 2. 36 gf em®, FEALAL LG HI TR MK T 55% ., HE 3 Bk 2 h
Jr ¥ FR AT 52% , X T B SR EAT 22 Ik REE . R S R 2F BESHAE 1900 CHRJE R W1 h
PIAE 4 UREEAY i 1 484 T s Jo 0 1 26 . Bt e, 27 ARFE LR 3 WAL AR B, % ik
F WU ARFR, MAE 1900 CFESAE 3 h WUREA B HUH TR PG ol fetEAR A . v L2 ik
Kb B4 A IS AT 2 1, AR R BRI LA e 1) 3 3 AR 0 1T, AN A IR L
% BT

5 2 ENSRHUBHIEERMNEEMER
Table 5 Weight increase rates of 2* base material and corresponding densities after
repeated silication

(AR E I i U = Y
W E# % / 42.71 49.05 56. 05 58.27
W goem® 1.529 2.182 2.279 2. 386 2. 420

3.4 BETEMEM
SERM R BUL R T LA O A TR SE R B A has sh ik B . U REM S E N
2.33x 10° g/ em’, TEMIHE A5 1 683 K, SEBRAEALIR Y 2273 K, BN K Bm 205, HRIEAT
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KA RS AEARF PRI SUE R, Ky 7.5 Bm I B 4045 8% 35 B AR BT o 40 (6 44 B 1
Srbe, G5 TFR 6. K 6 ol WL, WA ELA R ER 1 KR4 IR 1), 7€ 2 000 CHf
WRERALITB AR, (H— BB — @ A, RBER A S S . T RIFREL AL
B B A D, AR AN BT A G AU T 1800 TR, X 17 ~ 4% IR FEREATREAL S
MG T4 50 14.07% 17.20% .10. 63% F1 8. 93% , 53 4 LL#E, & FhkE b (1) 54 3 %46
RRART-AH [FRIELRE T R RE S I 1 e

Fz 6 T RWVESETHEHASERSHEIR S E
Table 6 Volume percentages of occlude gas at different initial pressures
YIRS Pa 10° 10° 107! 10" 2 1073 10 *
A AR L 100 0.75 0.075 0. 0075 7.6x100%  6.4x1077

AT e AR ELAS L, 7E 107~ 107 ° Pa AR ZLAE K AF FHEATREAL 5258, AR AL &b 1
TRATY LA . (AFE 107 % Pa SO RE R4 IORF G ICHUMRSE B2 DR AR . DR M0 s b #4 i
TR, FERER A A o 20 R A R0, T FLECASIE 2107 2 Pa Jy VG 5K

4 4

(1) LSP yEHI & REA AT M1t 52 mi PR 35 = 54 W5 7 T JEoR) 0 40 B 4 i S REAL AL BE T2
%A

(2) LSP ¥ il 5 Ak A7 St ORI SR : AR R %l 3.7~ 5.3(10°% C), RE Y
SiC [ i R BV AL, 2028 A0 BRAL Ab B FLISURAE 50% i, FF LB G T 8 LB
R 2, FF O FLBRFLARR /AR FLBE bl 2 i B R oh 2 T b 2 i BB IR LT .

(3) LSP Ll i A S fs R A fF s AR BEAE 1 900 'C~ 2 000 C [1], iE:4b
1) 1 h, FEALTRE i 2 UL L, BLA5 1 21073 Pa.
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