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Effects of PyC Interface Thickness on The Mechanical Properties of
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Abstract In order to improve the mechanical properties of C/ZrC—SiC composites and optimize the preparation
process of C/ZrC-SiC composites, samples with different PyC interface thickness were prepared by chemical vapor
deposition (CVD). The effects of PyC interface thickness on the flexural and fracture properties of C/ZrC—SiC
composites were systematically studied, and the mechanisms were briefly analyzed. The results show that with the
increase of deposition time, the PyC interface on the surface of needle punched carbon fiber transforms from granular
structure to pyrolytic carbon interface layer with increasing thickness. The flexural strength, flexural modulus,

fracture toughness (K,.) and work of fracture (7 ;) of C/ZrC—=SiC composites increase firstly and then decrease.
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1.3 [MEERIE

% W (GB/T 6569—2006 i 41 B & 25 ih i 56 77
) AT C/ZeC=SiC & A M B RN C/SiC &2 A M BHARE
FHAE T2 htp://www.yhelgy.com  20214F 45281

= i RE DN 3K, R FH € GB/T 23806—2009 # 4
Wi % Wr 224 450 1k 4 6 T 1 — PR P B 40 42 (SENB) 725 )
AT C/ZxC-SiC 2 G AR 24 it TAE . Hordr,



= RE I S B 35 mm, N B A 0. 5
mm/min , B 250 P PR BE Oy 24 mm, B0 H I EE
3.0 mm, JI#HFE N 0. 05 mm/min. BLAL, R FHEH
B, 5% (Scanning Electron Microscopy, SEM, JSM-
6700F ) A AR A T 1 A BOWIE S -
2 #FR5E
2.1 WM&

P 2 AN [ CRRINE 1] Py C BT 2 % J2% SEM A,
AT LAR I, MU R S h B[ & 2(a) |, B 2F 4 3

(¢) 30h

B2 AEURU 1A PyC i 2 SEM I
Fig. 2 SEM images of PyC interface layer fabricated by different deposition time

P S5-C/ZxC-SiC & & ML R ), W5 T A S By
il £ ARATFE SRR, IEUEAT T AR AY EDS 34T, 4n
B 3. MEERFKTHE ,S5-C/ZrC-SiC B -G M RHE S
R AR R IR AT SR 4 VI B S E &
A5G SRR IR A AL A 3 (b)
7 SRR AR K AR RN SE AR AR B8 EDS 4341, 43 5]
iE N ZeC A SICLIE 3(e) (d) ] A XA L,
VI AT 2 15 X 30 ZeC-SiC B AR 1Y ZeC B % (52 AH) & 2t
T, A DR X A B 2 RS R L,
A A TR SRAR IR B R, B AS IS e B T2
LR BRSSP C/ZrC-SiC B A M RHK %

R XT3 4 4 C/ZrC-SiC E SR E &
W RE B A X ek 2E 47 SEM WL ([ 4) , 7] LAE Y, H
PyC S 2 O ZE A FETE IR R 25 57 : S5-C/ZxC-SiC &
a0 —

T ity BUURLIR PyC RS , 7 45 S8 PyC et il L BLAL
B A2 VLU TR 2 15 W 2(h) ) T
R PyC IS EEHA IS 0.5 pum s BE A LRSS 13 1 %8
30 W1 2(0) | BREFAERRT PyCIRIEHINE 1.5 .
L 4R 24t 2 ] FL IR PyC IR 56 40 5
DURREF ]38 22 50 h[ & 2(d) |, JEAS | A ik 1 4
Z I FLI b PyC ST 2402 7 4 L 2 4 L
S R

(d) 50h

BB E 4 Ca) 1A DX 35 AR 2T 2 B AR b F 43 B AR
B MR ERFAELEE7IG , Ul PyC A 2R
BN T S15-C/ZrC-SiC B AR I 4(b) 185 A [X 3
b 53 BPIRAS B B AT AE R W] s A RS
PRGIEAEINE], I B T “LF4E R 455" I, DA A
I )2 5 B RN 3] — e B, JF IR L £ 4 R 2 ]
FLB 5 S30-C/ZrC-SiC Z A A BH B 4 (c) 1An X 3
I L S15-C/ZeC-SiC & & M BT £ (10 “ £ 4k J 45
UG, UL PyC 5 1 )2 35 70 2 2 ol 22 [ L B 85 i
A VB 88 5 S50~C/ZeC-SiC E A A R 4(d) ],
PyC S il 2 S FE 45 4 ol 22 Ja] L Bt R R 2475 3]
KIEHET, LB 53 B B LR R a5 &7 B4, i
R G LA S A B 2 T sk £ 4 3R A1 Z SEM
MR

FHAE T2 hip://www.yhelgy.com  20214F 45 281



ey ; / SpotA
s 'short;cut)v_ibér felts’

(a) &A% (b) @(a)ﬂﬁﬁijﬁﬁu@

Si Zr

Spot A Spot B

Element Atomic%

C 67.17

Element Atomic%

C 77.98
Si 32.83 Zr 22.02
C
05 10 15 20 25 30 35 40 05 10 15 20 25 30 35 40
ElkeV ElkeV
(¢) spot AFJEDS Vax e (d) spot By EDS 3 #r 4 5

3 S5-C/ZrC-SiC A MBORATH SEM [ J AT EDS Z3 45 5
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Fig. 4 Backscattered electron images of the polished cross section for C/ZrC-SiC composites
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Fig. 5 Flexural strength and modulus of composites with different interface thickness
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Fig. 6 Typical load displacement curves of composite specimens with different interface thickness

&7 ) i )2 R C/ZeC=SiC B2 AR il
FEWT 1T SEM B8 F- . 7] DL, S5-C/ZrC-SiC & & B
FEWT 2R 2 s R Bl 5/ ik A B, Uil
YRR SR, FE R T PyC A Z BBV,

SEULR S £ 4 2 8] 00 B S A R, A AR 4
AT ROR AR AE R 10 S15-C/ZrC-SiC Z A RHA
#Eﬁﬁnﬁfﬁﬁ%ﬁmiﬁtimﬁkﬁ”\ (EEA R IR N5 S
1538 —E FREEYE I, X T PyC A1 2 B B, i
FRIME T2 hip://www.yhclgy.com  20214F 4521



— AL T AR A Y 2 ] A 45 A SR B S30-C/
ZxC-SiCE A MRHI &, FWT E 45 4 Ak s Aot i 2
W% UL IR 5 L 2 () A4 A SR A IR, AR MERE
8 35 00 K ¥ R BRAE ] 5 Bl PyC P11 J2 B I 4k 2 38
i, S50-C/ZxC=SiC & A Ak il ARE W 11 21 4E o4k

(a) S30
F7 AEFEZERE C/ZrC-SiC 2 A AR thidkEWr 0 SEM IR A

Fig. 7 SEM micrographs of the fracture surfaces in the C/ZrC-SiC composites with different interface thickness
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