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Preparation and Thermal Stability of SiOC Ceramics by Flash Sintering
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(School of Vanadium and Titanium, Panzhihua University, Panzhihua 617000, China)

Abstract: By taking the cross-linked polysiloxane as precursors SiOC ceramics were prepared by flash
sintering at different temperatures (730—780 °C), applied electric field intensities (20—60 Vemm ') and limiting
currents (0.5—2.0 A), and the suitable process parameters were obtained. The microstructure, physical properties
and thermal stability of the ceramics were studied. The results show that the temperature range for successfully
preparing SiOC ceramics was 740—780 °C, the limiting current range was 1.0—2.0 A, and the applied electric field

intensity range was 30—60 Vemm™'

; the test temperature was 660— 620 ‘C lower than the traditional pyrolysis
temperature (1 400 C), and the pyrolysis time was greatly shortened. As the applied electric field intensity, test
temperature or limiting current increased, the SiC content in the ceramics increased, the SiO, content decreased, the
ceramic yield and bulk density decreased, and the linear change rate and apparent porosity increased. Compared with
that of the traditional pyrolyzed SiOC ceramics at 1 400 °C, the thermal stability temperature of flash-sintered SiOC
ceramics increased by about 112 °C, and with increasing applied electric field intensity, test temperature or limiting

current, the thermal stability improved.

Key words: SiOC ceramic; applied electric field; flash sintering; low temperature pyrolysis; polysiloxane

0 31 F

FiE Sk (S1OC) P 2 b4 BB Z2 Tl 00 45 7 il
AL AT LR N SIC, O, , 1<<x<<3) , AT &
T AR v o EE AV B S, TR e R A
FARPRL D BEA RN 45 Fa) W2 i 4 B4, ZEARZS ALK

%5 H#3:2023-05-31; 81T B #3: 2023-10-17
E£WmH b Bl s s R &% I H (035200335)
EFRN: T HEQI74—) o BT -E &AL B8,

RZRE L R T P S 1 A 5 AU AR A AR G 64 107 T RiT
FULA 20 4 80 AERLISE AR G AT IR A
FRALH & PR AR T A AT PR E A L AE ) 45 B
RELT Y My B R B AR AR A P R TR R
TR 240 ) 2 AOK 45 1T EBUASE T ST A RS
ATAFR ] FH SR A S e i KR o 5 P e R 2 31 T
NN . 55 JRBk 1ok Joe 1 2R A 280 e 55 T SR A4 A
FU SRR SR AR R - 7R TR b BV e T 453 5)
PEREDL R SIOC B e o 1A AR B AS ] 45 55 1 BE P

25



ML EH

MATERIALS FOR MECHANICAL ENGINEERING

EIHE: MBRLEFHE SIOC MER L #AL TR

BB BAR R IR AR ARG A R SIOC B % 1)
I VAR B S e AT WL Sy B 8 iy SR AR 5 iy K Ak A
ZEEEAE—CRE. ERIED THRIERYS
2 ho fHRTIRIAR & A i IT AR SIOC P&, A
IR T 1 100 “CHY, §ill 45 /9 SIOC P i3k M A&
SiO, FITCFPRRA AL 5 M R 35 T 1 300 °C
B A SRS SIC, Eg ik 1 32 2Lk 502
TR EE 8 L ORI ] 4 | T I R R R A L A
JHIHK CBBFE R,
2010 4£.COLOGNA 2 4R 58 1 —Fhef 34
Bl gs B — [N e 2 , 75 78 S e 37 10 4 Bl
T B AEAR T AL G 58 45 W B B 3t 2 T 4R BU% Ak, [A]
A S PR SR N, o R SR i &= A
S A LR ol DA b 2 R %) S B L B IR
JUE RIS , I IR 21 B B el B i A5 e b it 72
TEJLA AP VR 58 B . B LD, AT AR FH TN 58
SERRAE i I T AL G I 53 DA T st 1) A )
i SIOC AT RE, 2R 10 B iR 2 ik 008 5T 9K {4
[N e 28 il 75 SIOC B & B 0T 5% i fef A 412 38 .
I AR DAAC R 5 0 53R RE S o A IR AR, 76 AN [A] IR
JE | H e B BRI HL O SR FH DA S 465 4 R ol £
SIOC B PAFEE W T LS5 IR T el &
SIOC B % AT 45 #a) R E PR BE » LA A (PR L 1)
#% SIOC B&EmM T2t =%,

1 AR ESREAE

TRIG UL A R FH O SR b (PHMS) FIER 2 M
FEF LR e (PVMS) L 43t i, 18 5 AR5 o %
THRMEANIR (BT 504 2. 1% ~2.40%0) 11
8.5 g PVMS Hl 1.5 ¢ PHMS i o # 1 E
R4 20 min, LA 8000M Mixer/mill %I &5 BE R B
HLAIES 20 min, A 0.1 g AL, Ak LR IR &
10 min, $A AHIERFHIE T ESED 7 1.33 kPa
JE S T EZS 10 min LEBRSH, FRE FHRET
WEAH N IEAT SR IO e 50 “C R AR 10 h. Bl
PL0.5 Cemin ' AYHRFHREF] 120 CLRIR 4 h, &
AR . BT RR IS 15 B A H I PVMS-
PHMS Fi3k{A&, # PVMS-PHMS i 35 4] i, B 42
2510 mm.J& 2 mm 9 B AERIE B, bR Rk
i e e S R T AE FL B XU TR N T 130 CTR T
1 h, T R A AR R A RS AR A
CM 1730-20 B 7K P48 X m#pr, 3l A i 29 R
80 ecm®es 'HIESARY L LA 2 °C emin ' REGEE

26

ThHE 2R IR B (730~ 780 °C) , [7] W it Jin 38 2E
20~60 Vemm ', (REE TN 0.5~2.0 A,
TENE RS 5, e 2 °C e min ' BUCREIE 2
400 °CARJFLL 5 Cemin ' BURFER|EIR ., RAE
GErIE N 5 SIOC P, B 7E AN il fin o 37 04 15
TR RIS INEE 1 400 CHRIR 2 h, HA T R S5
HAELE T2

DR R4 Ji W 8 25 WL 4 » A28 78 Ak 20k A IR
G B AR,

x =201 (D

Ao B & LA d R AR A A
Tsd IR IS 1 EAR
e S L VS N
7= 100% (2

m
ey M =R m, AR A A R s
WoRINES YU

K FH BAT R A HE K 725 0 2 P 2 1) o AL R AR
RS SR D/max-2500PC Rigaka %I X §4k
T FHL (XRD) 43 #1 0RE () FH 2544, SR FH A HE K, 5
2 MR R 40 KV, LI R 30 mA, HHEIEFA
10°~80°, %M JEOL 2100F %% 5t My 1 W 1 4%
(TEM) WEHOES . KH STA 449C Jupiter®
P 3 AT 4SO B s ) FIES E FE R R 40 mLe
min 'L LS °Cemin U FEHRRE 2 IR
INFRZE 980 °C L RAF Tt A rh iaURE 9 o B84k

2 RBEERS5ITIE

2.1 NAFRELETESHPNBE

M1 AT LLE S AN g R R 40 V.
mm L FRIEHEE N 2.0 A F4TF SR IRERT
740 “CH, ARG S L JE I (0 TN e 25 42, R
T PG R IS 7E 740~780 °CF kAN
WA B DN R L 1 R v I i r B R AR TN e
(ST RRVE 22 & It (), Bl SRR I T . 22
i (A A8 J , FL O %% R W (Y K. X2 TR A TR
FETHET R 0 A R g 2, T R, in i
TN Be gt fE . (HOR AR R 780 °C L HE
FL R S R 2 PR R T 2o R B S R 2 S 3
I M, WA, PYMS-PHMS Hi 8K 14 % 4= A
BRZE I I VI R R 740~780 C.,

FH &1 2 AR ZEIR S IR B Sl 760 °C L AL 35
BER 40 Vemm T BRI RN 0.5 A)



ML EH

MATERIALS FOR MECHANICAL ENGINEERING

EAE: NikBgE44& SIOC MEB L #AR T H

T L 14 L 7 R MR (LA /N o TSR M 2 A TN e
45 5 Bl PR HL U AR AR 2 1 A R ) i 3 2 e
R, R ORAA B A TN UBE S . RTRN BiTBIR A A A TR 3
B PR LR IE B 1.0~2.0 A,

1751780 C 760
£ 150}

£ 125]

é 10.0 ¢ 740 'C
m Dr
8 50F

® 25F
730 C
0.0

6 26 4b GE) 8‘0 IOIO léO
IS} 7] /min
B 1 AREHRLEE TR R % E MR B A 2L #h 2% (Sh s
FIRE 40 V.mm ™ FRIEARFE 2.0 A)
Fig.1 Curves of current density vs time in samples at different
test temperatures (applied electric field intensity of 40 V.

mm~! and limiting current of 2.0 A)
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Fig.2 Curves of current density vs time in samples at different
limiting currents (test temperature of 760 C and applied
electric field intensity of 40 V.mm™ ')
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Fig.3 Curves of current density vs time in samples at different
applied electric field intensities (test temperature of 760 C

and limiting current of 2.0 A)
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Fig.4 XRD patterns of SiOC ceramic samples obtained by flash

sintering and traditional pyrolysis
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Fig.5 TEM morphology of SiOC ceramic samples obtained by flash sintering and traditional pyrolysis: (a) sample 1; (b) sample 2

and (c) traditional pyrolysis sample
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Table 1 Physical properties of ceramic samples obtained by flash sintering and traditional pyrolysis
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LG R RE 15.2 75.3 1.15 32.5
740 40 2.0 16.1 70.2 1.23 32.1
760 40 2.0 17.3 67.3 1.16 33.5
780 40 2.0 18.0 61.7 1.14 33.8
[N e 2 1A 760 40 1.0 16.0 69.7 1.18 32.0
760 40 1.5 16.5 68.5 1.16 32.3
780 30 2.0 17.5 65.3 1.19 32.2
780 60 2.0 18.3 59.2 1.13 34.7
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Fig. 6 Curves of mass retention vs temperature of ceramic samples

obtained by flash sintering and traditional pyrolysis
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