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Tablel Effect of sintering temperature on the properties of the composites
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1500 1.97 142.2 494 8.77

M2 1 A5, BEERRSE IR M 1200°C FH & 1500°C, E AR B 1.78 g-om B K&
1.97 g-om 3. BREE IR R b R, A FDRH S 58 BT K . 1200°C 1) 4% 19 S b4 RS #3224 109 MPa,
eI F 1400°C (135.7MPa) F1 1500°C (142.2MPa) il % I E SA RIS HisRAT . MRaRElmE, &
AWM B SR A EARECE . UE SR EUE R, R R R RS R DL R B B A s A
Z AP SRR E, IR R & .

MF L AFIEAT LA, =AASFERE T H1% 102 54 R MEAE 6.9 MPa-m™ ~ 9.23 MPa-m*?
Z ], EERA Y PI BT SM B AR, Wi T SRR 3% £ 2R A AR R Sk
LRI EPRHIWRTINE (3.27 MPa-m ) M0 274 S0 fk > (A kG . £F4EpriE. WL, SR #2Y
FERERER, ARGy R, 8 aMERA R,

B 4 AR A TEE T 4 R AT 43 53k
TORAEEE ARG = 5 S a2 i 28,

1500 ey o AT LU, NG R, S A bR 0.8 mm

T Sintered at 1500°C ~ 0.9 mm A AT Ja ATl B HoE: s,

z 1000} 4" B R (0 80 B 5T AR A, T 2 08

3 b, e HAE T MR I SRS T

Tl d ' 152 2 bk LA WD O BT B, U BE
/ ' FrER

L 4] 5 TR A A bR R 0 SEM 1

b0 85 W0 W5 2025 W WU, 1200°C WS AHHEILE

Isplacement/ mm ; ~ b = fns = A . prey N NN
E 4 Eé\ﬁﬂi,ﬁ%dﬁﬁ%—ﬁ%@éﬁ Rj‘?ﬁfﬁf ﬁ%i);z’ ‘Emjﬁ-*’l’g&m ﬁfb(%o IES
Figure 4 Flexural load-displacement curves of LU A A7 AE IS T B 7R AR P K A 4, 2%

composites A REA AT IR 638 22, SBULAMPRA



- 194 - AL S, HRRSERNBERLEE SARBIH & KR % 38 %

1200°C 1200C

Fiber pull-out

1400°C

Fiber pull-out

debonding

1500C &

Fiber pull-out

E 5 TEEETHAENEANRE (£H) RITE (4H) & SEM B4

Figure 5 Fracture surfaces (left) and cross-section (right) of composites fabricated at different temperatures
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Preparation and Properties of Needled Carbon Fiber
Reinforced Mullite Matrix Composites

HAO Li-Miao', ZHOU Chang-Ling?, WANG Yan-Yan? XU Hong-Zhao?, LIU Fu-Tian"

! School of Materials Science and Engineering, University of Jinan, Ji’nan 250022, China
2 Shandong Industrial Ceramics Research and Design institute Co., Ltd, Zi’bo 255000, China

Abstract: The needled carbon fiber reinforced mullite matrix composites were fabricated via
sol-gel route. The phase transformation of mullite xerogels during the thermal process were
investigated by TG-DTA and XRD. The results indicated that the Al,Si-spinel is formed at 920°C and
mullite is formed at 1198°C. The effect of heat treatment temperature on the properties of the
composites was also studied. The flexural strength and fracture toughness of the needled carbon fiber
reinforced mullite matrix composites are measured to be 142.2 MPa and 8.77 MPa-m™?2, respectively.
The strength improvement was interpreted with the microstructural analysis of the composites
prepared at different temperatures. The needled carbon fiber reinforced mullite matrix composites
exhibited a significant tough fracture behavior.

Keywords: Needled carbon fiber; Sol-gel route; Mullite; Composites.



