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Abstract: Boron nitride interface was deposited on SiC fibers by chemical vapor deposition at different
temperatures from BCl;-NH;-H, mixtures. The effect of temperature on deposition rate, morphology,
composition and structure of the interface was studied. The results show that in the low temperature
range of 700-900°C , the deposition rate increases with increasing temperature complying with Arrhe-
nius law,and the apparent active energy calculated is 57. 2k]J/mol. The interface is smooth and dense
and uniformly deposited on fibers, the deposition rate is controlled by surface reaction. At 900°C , the
deposition rate reaches a maximum(174nm/h) ,at the same time, surface reaction control is changed to
be mass-transportation control. Above 900°C , the deposition rate decreases with the increasing tem-
perature due to the gas-phase nucleation,and the interface surface becomes loose and rough. BN inter-
face is turbostratic structure with stoichiometric ratio 1 ¢ 1, and the order degree increases with in-
creasing temperature.
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Fig. 2 SEM morphologies of fiber cross section (a)low magnification; (b) high magnification

o
N

»
o

»
=}

In deposition rate/(nm-h-")
N
'

Surface reaction
control region |
L L

7 8 9 10
T104K"
B3 OB A I 1 56 Rl 2

Fig. 3 Relationship between average deposition rate and

Gas phase  :
I nucleation region 1l :

»
[}

temperature

2, TEARIR X (700~ 900°C) , I7T FH 8 2 Jifi 25 Wt B T 5
17 38 K FLAR fb #3455 BT 46 e 1 3 e A — B0, R AR
ol B2 A2 2 1 S B AR Al BT AR 2 1 N 2O AR
B 2 FWIEALBE A 59. 2]/ mol, 5 SCHRHRZ IE A 24,
U A R AE 900 °C B 35 B 5 K AH %R B T IR IR R

AR IR) A8 B2 B AT S5 DI . 4 IR B & T 900°C B L 17T
T 3R 5 IR O T o T SR AR AT o P B S g A 52
T S50 3 il o AR SN I R R R T e . A
TR TR S8 A7 W) I i o A o) I R ) T v T R R
PR R . FE IR EE T 900°C i B2 % Bl
Tk B B T g T R AT A B 4 L T DL AROME A 3O Ok i
B, (DY
26V
e RTy
Kb NG R A A o R RE s v it i
BE Vo HEAREE SRIE TR SR H 8 T
R .
P If S5 B AZ 2 1 38 a8 =m0, i 3L A o 42 B
T B T R R 0N L B 2 B R B T RO A
AR HR AR S B BOR R AR R T N FE
FES R BN AR (A5 PF T L 313k £ 4 36 1 ) SR
1 B R A

(@Y



34 (R

2018 4F 4 A

AR SAZ Y 7 ) U e S ORI T A e
ERTRIR AN N A S RN NP QNS RN St R 7L i
SR, EFER S MNHClL, X2 HTiZRET
BN mJoE & B & & 4, B XRD A g R 46 I 3
BN W FE7E
2.2 REEMR

W2 5L Y] i 25 G o B R A U2 T 5
Kedt, BWIEHEARICE, & IR Z T 2B E 4 8 5k
FWRIZ M TNAE 8 P E M L UCEC 25 A 0 B b ey

(a-1)

JE BN VR SR AL S A S e - DTS 3 -4 7 4R RO VE I

B4 AT R EH & BN 2 MRS, M
Kl 4Ca-1) . (b-1) . (=D Al LA IR 2L P4 R 3
A BT RI KL . (e m AR A L 700°CF i 4
FFENE BN UR J2 2 iy 38 B0 41 R ) B0RE 20 B 0K 5 F-
WM E Z BIHERUE S, 900°C T i 4545 2 (kL 5 0k
ARIE B3 5, JOORY [1] B 38 O R 48 B AR . 1100°C
T 1l 5 A F A 2R T AR R A L Pl R B RY E E
FrR B

(a-2)

K4 REEESR % BN WEBES 14575 2-5M  ()700°C 5(b)900°C 5(c)1100°C
Fig. 4 Morphologies of BN deposited at different temperatures 1-low magnification;2-high magnification (a)700°C ;(b)900°C ;(¢)1100°C

F L AW IR AR S IR 2 A KL A
Ko — MR R R 3 R AE KA K 5
JiR . 3X 3 A AR A = Y i 24 PR 3R A ) i R T RE
(o)« T 58 00 B 26 18T B (o) o DA B IS /4 e 326 T /B
(61) o Y 0.>> (o F o) I, W 52 B 2R A KA (F-M
BR324 6, << (o + o) I, V0 JIE 52 300 B R A A (V-
M BEARD) s 40 T W0 % Z (A i, A K 2 3 S K A K

e,

BE TR A A KA LA B SEM. Y 52 55 45 2R 3 B
AR AE T00°C I, IR JEAL T S-K AR, FEF i %
189 T R S T AR S T RE LA KL/ ) I 3R T B 12 T 1
KA K i S K B V-M s . T3
TS By R IR TR B0 T A B . AN AT 4 R IR R
700~900°CHURLARIE S 2 Wi A W1 . Bt 5l 2 4k 2 7



Fa6E H4AM

5 X CVD ik 7F £F 4 e T i 45 BN &2 19 52 i 35

o SR URZ R o SRR e A o ) 7 49 T iR R 1 A
SRR o 5 2 Y A 2 4 3 T 2B JSORLURE 1) AR5 4

(@)

Substrate

Frank-Vander merwe layer by layer(2D)

Substrate]
Sttanski-Krastnov mode layer plus island growth (2D-3D)

SUbstrate
Volmer-Weber mode island growth (3D)

B 5 TR 3 Fh A KA
() ZRB (D ZBIR A B (o BARBEC
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Fig. 6 XPS patterns of the BN interface at different

deposited temperatures
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Fig. 8 XRD patterns of the BN interface prepared

at different deposited temperatures
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