WL TR FF,HE 53 K, H 68,2025 F 11 A
Journal of Zhejiang Sci-Tech University
DOT:10. 3969/j. issn. 1673-3851(n). 2025. 06. 005

THAE S LB B IR A0 R AR Fl & Rk A T 4
ZHBERZABE

SEH,HREE

G TR FMAH S T4 55,400 310018)

H OB ANAE IS EAVAEMISEELE A REE DR ENZFREFHERRNRFEE T @ LK
A5 B A0, 5K JE 7 B4 UM HUREAR IS h) G4 2k Z2 AUAR g A6 45 ) L a8 3 ik ok 0 R AU RS B ad A4 TR ok ) £-68
FRGHG=Z B RIS FETRAY TR MAERLAESILAE; KA Err TR X HE L
BT 4eit 2R F B L B X S B AT I AT 45 aE Ze AL BTG 69 25 M B A AR LA R AT A AR, i@ X ST 4TS
AU T EORAEHE R i L 77 AR R AL R WAL LS R BA Ar AR o T B E R B4 4 S LM A Ak Ao it
M EEMBATRAE, SRR 5 R4 (Zo) T E 0 A A RS A0 L, Zr 7T & 89 5] AAR A HLER A AG 64 o 2ot 2 5 32
B AEAREJER LA 1010 a9 A RIS E 1000 CRAKRE THERRESH B R K 61. 13% R 52 77.15%; 4
B E R G A% S I AL AIKE 0. 325~0. 339 g/cm’) . FHILIE % (81. 8% ~85. 2%) AKHF % (0. 063~0. 070
W/mK) 4 & ; 3% 18 75 0 A0 R 5% JE R A AL 208 69 I & 24T 3 6 Ak g TAL A %, 1200 CHF AR I ER E R &
% 0.73 MPa; 3 % 2B 7% £ 1400 CH, R NHER B L FERBERK A HRE TR, ZALTAHNELEMY
HHZHBAAENMRIFER LR S LRERBERS

KB ARG SR B A A 2 S LM K R B s T A

FESES: TB34 XEktRERRG: A XEHS: 1673-3851 (2025) 11-0786-09

SIHE: HATBL R R, BRI RELMHNEERB L= TR LML HZBEIXFFRE
KA ,2025,53(6) : 786-794.

Reference Format: YI Shuzheng, CHEN Jianjun. Preparation of mullite fiber three-dimensional skeleton porous ceramics

by in situ cracking of zirconiumrsilicone hybrid resin[ J]. Journal of Zhejiang Sci-Tech University,2025,53(6) : 786-794.

Preparation of mullite fiber three-dimensional skeleton porous ceramics

by in situ cracking of zirconium-silicone hybrid resin
YI Shuzheng ,CHEN Jianjun
(School of Materials Science & Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Aiming at the problems existing in fibrous porous ceramics, such as the poor temperature
resistance of silicone resin binders and the directional layered arrangement of fibers inside the samples
caused by the pressure impregnation method, zirconium-silicon hybrid resin binder was prepared by
modifying organosilicon resin with n-propanol zirconium. The hybrid resin was combined with the three-
dimensional framework of mullite fiber prepared by freeze-drying method through suction filtration, and
then subjected to high-temperature cracking in a tube furnace to obtain mullite fiber porous ceramics. The
structure, morphology and phase composition of zirconium-silicon hybrid resin were characterized by
Fourier transform infrared spectroscopy, X-ray photoelectron spectroscopy, scanning electron microscopy

and X-ray diffractometer. The properties and microstructure of mullite fiber porous ceramics were
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characterized by X-ray diffractometer, Archimedes displacement method, universal testing machine,
thermal constant analyzer, infrared thermal imager and scanning electron microscope. The results showed
that compared with the silicone resin without zirconium (Zr) doping. the introduction of Zr significally
improved the heat resistance of the silicone resin. Specifically, the residual mass fraction of the zirconium-
silicone hybrid resin with a zirconium-silicone ratio of 1:10 in the argon gas environment at 1,000 C
increased from the original 61. 13% to 77. 15%. The mullite fiber porous ceramics prepared by this method
had the characteristics of low density (0.325—0.339 g/cm®), high porosity (81.8% —85.2%), and low
thermal conductivity (0. 063—0. 070 W/mK). The compressive strength of the ceramic first increased and
then decreased with the rise in processing temperature. The sample reached its highest compressive
strength of 0. 73 MPa at 1,200 “C. When the sintering temperature rose to 1,400 “C, the mullite fiber
grained inside the sample grow, and the fiber strength decreased. This study can provide reference for the
preparation of mullite fiber porous ceramics with uniform structure and good high-temperature thermal
stability.

Key words: hybrid zirconium-silicone resin; mullite fiber; fibrous porous ceramics; polysiloxane;
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