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Table 2  Mechanical properties of Nextel and Nicalon fiber reinforced SiOC composites 

Composite 

material 

Interface 

coating 

Reinforced structure Porosity/% Mechanical properties  Remarks References 

Nextel 312/SiOC BN 

Fiber cloth 

lamination, ~50vol% 

~7 

RT flexural strength ~250 MPa, 

modulus ~50 GPa, fracture strain 

0.51% 

Without packing [24] 

Nextel 312/SiOC BN 

Fiber cloth 

lamination, ~45vol% 

~7.5 

RT flexural strength ~200 MPa, 

modulus ~65 GPa, fracture strain 

0.34% 

SiC packing, 

volume content 

in mud 30% 

[24] 

Nextel 312/SiOC BN 

Fiber cloth 

lamination, ~42vol% 

~6 

RT flexural strength ~150 MPa, 

modulus ~70 GPa 

Ti+SiC packing,

volume content 

in mud 30% 

[24] 

Nextel 312/SiOC BN 

Fiber cloth 

lamination, 45vol% 

10 

RT compression strength 274 

MPa, modulus 63 GPa, tensile 

strength 69 MPa, modulus 63 GPa, 

fracture strain 0.13%; compression 

strength at 760 � in air 334 MPa, 

modulus 61 GPa, tensile strength 

65 MPa, module 58 GPa, fracture 

strain 0.25% 

- [28] 
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Nextel 312/SiOC BN 

Fiber cloth 

lamination, 46vol% 

2.1 

RT tensile strength 150 MPa, 

modulus 88.7 GPa, fracture strain 

0.25%, flexural strength 202 MPa, 

modulus 77 GPa, fracture strain 

0.31%, shear strength 18 MPa, 

compression strength 216 MPa; at 

600 � after 1000 h of air oxida-

tion, tensile strength 105  MPa, 

fracture strain 0.24%, flexural 

strength 194 MPa, modulus 49.3 

GPa, fracture strain 0.47% 

- [30] 

Nextel 610/SiOC 

In situ decom- 

position of C 

coating 

Fiber cloth 

lamination, 43vol% 

15 

RT tensile strength (135 MPa) de-

creases by 40%~50% when tested 

at 1000 � in air, RT tensile modu-

lus (89 GPa) decreases by 8% and 

48% when tested at 1000 and 1200 

�  in air, respectively, RT four 

point flexural strength (207 MPa) 

decreases by 20% and 50% after 

annealing at 1000 and 1200 � for 

50 h in air, respectively 

- [32] 

Nextel 610/SiOC 

Sacrificial C 

coating 

Fiber cloth lamination 11.9 

RT four point flexural strength 

~300 MPa, fracture toughness 7.7 

MPa·m

1/2

; after oxidation at 1000

and 1200 � for 50 h, four point 

flexural strengths are ~260 and 

~180 MPa, fracture toughness are 

6.1 and 3.6 MPa·m

1/2

, respectively 

The matrix 

contains 50vol%

micron mullite 

powder 

[25] 

Nextel 610/SiOC 

Sacrificial C 

coating 

Wound weft-free cloth 

0/90 lamination, 

51vol% fiber 

12.7 

RT flexural strength 357 MPa, 

modulus 101 GPa, fracture toughness 

7.32 MPa·m

1/2

; after oxidation at 

1000 � for 150 h, flexural strength 

274 MPa, modulus 94 GPa, fracture 

toughness 5.25 MPa·m

1/2

; after oxi-

dation at 1200  � for 50 h, flexural 

strength 219 MPa, modulus 92 GPa, 

fracture toughness 3.56 MPa·m

1/2

 

The matrix 

contains 50vol%

micron mullite 

powder 

[20] 

Nextel 610/SiOC 

Sacrificial C 

coating 

Wound weft-free cloth 

±45 lamination, 

52vol% fiber 

12.7 

RT flexural strength 203 MPa, 

modulus 43 GPa, fracture toughness 

6.82 MPa·m

1/2

; after oxidation at 

1000 � for 150 h, flexural strength 

190 MPa, modulus 52 GPa, fracture 

toughness 5.69 MPa·m

1/2

; after oxi-

dation at 1200 � for 50 h, flexural 

strength 157 MPa, modulus 51 GPa, 

fracture toughness 4.37 MPa·m

1/2

 

The matrix 

contains 50vol%

micron mullite 

powder 

[20] 

Nextel 720/SiOC 

Sacrificial C 

coating 

Wound weft-free cloth 

0/90 lamination, 

48vol% fiber 

16 

RT flexural strength 213 MPa, 

modulus 59 GPa, fracture toughness 

4.48 MPa·m

1/2

; after oxidation at 

1000 � for 150 h, flexural strength 

150 MPa, modulus 58 GPa, fracture 

toughness 3.39 MPa·m

1/2

; after oxi-

dation at 1200 � for 50 h, flexural 

strength 113 MPa, modulus 54 GPa, 

fracture toughness 2.43 MPa·m

1/2

 

The matrix 

contains 50vol%

micron mullite 

powder 

[20] 

Nextel 720/SiOC - 

Wound weft-free cloth 

lamination, 70vol%~ 

74vol% fiber 

7~11 RT flexural strength 260~280 MPa  - [19] 

Nextel 720/SiOC - - - 

Annealed at 1500 �  for 3 h, 

flexural strength 150~250 MPa, shear

modulus 22~25 GPa; at RT~1000

� fracture toughness 3~5 MPa·m

1/2

 

Two chemically 

composed SiOC 

substrates 

[33] 
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Nextel 720/SiOC - 

Wound weft-free cloth 

lamination, 72vol% 

fiber 

11.5 

RT flexural modulus (183~187 

GPa) decreases by 10%, 30% and 

35% after annealing at 1100, 1200 

and 1300 �, respectively 

- [34] 

Nextel 720/SiOC - 

Unidirectional wire 

composite material 

- RT tensile strength 265 MPa  - [29] 

Nextel 720/SiOC BN 

Unidirectional wire 

composite material 

- RT tensile strength 383 MPa  - [29] 

Nextel 720/SiOC 

Multihole 

ZrO

2

-SiO

2

 

Unidirectional wire 

composite material 

- RT tensile strength 356 MPa  - [29] 

Nextel 720/SiOC LaPO

4

 

Unidirectional wire 

composite material 

- RT tensile strength 353 MPa  - [29] 

Nicalon/SiOC - 

Wound weft-free cloth 

lamination, 

66vol% fiber 

9.3 

RT flexural modulus 121~128 GPa,

which decreases by 10%, 20% and 

25% after annealing at 1000~1100, 

1200 and 1300 �, respectively 

- [34] 

Nicalon/SiOC C coating 

Wound weft-free cloth, 

0/90° lamination, 

45vol% fiber 

- 

RT tensile strength 232 MPa, 

fracture strain 0.79% 

- [31] 

Nicalon/SiBOC - Fiber cloth lamination - RT flexural strength 108 MPa  - [27] 
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Fig.1  Nextel 312/BN/SiOC tailcone installed for Allison 

engine test after 1545 h test exposure
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Fig.2  Dielectric properties versus temperature of 3D-braided 

Nextel 312/BN/SiOC composites
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Fig.3  C/SiOC composites air vane (a) and joining for 
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Fig.4  Short carbon fiber (a) and continuous carbon fiber (b) of 

C/SiOC composite lattices fabricated by 3D printing
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Research Progress of Fiber Reinforced Polysiloxane-Derived SiOC Ceramic Composites 

 

Chen Yaqi, Ma Qingsong, Guo Lei 

(Science and Technology on Advanced Ceramic Fibers & Composites Laboratory, College of Aerospace Science 

and Engineering, National University of Defense Technology, Changsha 410073, China) 

 

Abstract: As an important part of polymer derived ceramics, polysiloxane derived silicon oxycarbide (SiOC) ceramics have received 

much attention due to the high performance-to-cost ratio. The research on fiber reinforced SiOC composites is a milestone to promote the 

development of polysiloxane derived SiOC ceramics. The fiber reinforced SiOC composites have made great progress for many years and 

show wide application prospect. In the present paper, the current status of fiber reinforced polysiloxane derived SiOC composites is 

reviewed from the viewpoint of different fiber reinforcements. Then, the development proposals and key problems needed to be solved are 

proposed for the high-temperature structural applications and function expansion. 
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