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ABSTRACT : Objective To improve the mechanical properties of SiC fibers. Methods PBeCS was used as the precursor, and SiC
fibers containing beryllium were produced by polymer-derived method. SEM, XRD and tensile strength tests were carried out.
Results SiC fibers containing beryllium had a diameter between 20 to 30 wm, and their surface was smooth. With a tensile strength
of 600 ~700 MPa, the fibers were not as good as the current commercial SiC fibers, however, after being treated under 800 °C for
2 h in the air, SiC fibers containing beryllium had an increase of over 30% on tensile strength, and without obvious changes in sur-

face morphology. These fibers kept more than 90% strength after being treated at 1100 °C for 2 h in the air. However, after being
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treated at 1200 °C for 2 h in the air, cracks appeared on the surface of the fibers, along with a sharp decrease of tensile strength.

When the temperature of heat treating rose, the tensile strength of ordinary SiC fibers kept decreasing which was always lower than

that of SiC fibers containing beryllium. During the heat treatment in the air, a SiO, layer appeared on the surface of Be-SiC fibers,

but not on the surface of ordinary SiC fibers. Conclusion The reason for good mechanical properties of SiC fibers containing berylli-

um under high temperature in the air may be that beryllium caused the oxidation of SiC to generate SiO, on the surface of fibers,

which prohibited inner materials from being oxidized, and meanwhile strengthened the surface of the fibers.

KEY WORDS: beryllium; SiC fibers; tensile strength; surface morphology; thermostability; heat treating

e A ik 2T 2 EL A 5k 8 v | RO R R L ok | T
T T A SR R A TR B TL S5 40U A 5
KEp s, B, WA BA EE  HEA bR
T TAMARLE P T S A e 2T 4, S T 42 m L k2T
Y f it e R R B oA L R R, ST N R T
RN T TP, Ze AL Fel®, BT NilE) |y )
ERFOCE, HBEA KBS P A i 27 4 1 AH S 4R
B, SRR A —J5 A LA §] Sic sk i+
KUV A —J i, B T R A R s AR T LA
B AR AT AaE

B — i AL R AR HLAEY
A B W B 1 (2350 °C) IS HE W R oT &
TSR B ik e ) 5 5 A SR B Tk dot ( PBeCS) 1Y
AT Bl SRR R e oA ST IR AAR R FH St B A2 Ak 1 6 1y
FEIRACTRELE 4 | A S i BT R A ISR AR AL R
AYifrs P R E RS AR, AREA AT e 2
B BT 2 B A AE 1) S5 3R PBeCS, Il # th T
Fr R AR PR (ELAS 30 5 B Rk Ak Tk £ 4 1 ) 1 Ik
WFFE B, 7 4k 1245 B AR fb 5 R R TE S A % D)
KFR . MRACREZE 2 7 e R T 56 B R A A o 2 i P
SiC ARRLA R AL AR = A X AR B2 R 2
TELT LR FRTIE A0 A T,

| BEAY

1.1 SR EFENHHE

IR AL RE 2T 4 () 25 TRE R K 7 22— I
fRAb R —PE Ak, M Ry 22 R FH SR FLIG il 7 22001, th
EALASUM IR R R R IR RS Y 2k
fa] I E TG Bt fLAE SELAL AL, HF TR
1A PBeCS HF I UM RAB KL, 3T TR RHE A9 S FT 1
I AR R P s SHE S B S IR R A &
B TS 20 ~30 C (AR PRI 1 h 224 BR 2
S ARG R PRHA I R T R R AR R R
0.2 ~0.3 MPa, {fi# Rl PBeCS il 1 BHE T 7 flmE 22

LB R IR B SE T, (L 100 ~ 300 m/min (1)
R Y PBeCS JR 2245 5| B 428t il 1
Lo,

PBeCS J& — F I YEG ALY, 295 22 J5 WL R &4F
A, NP 1A S 2R 1 P B b5 B 7R v A2 BB IR
YRR, R R AETEH, o0 HI- AT AR A b B i
AL N INEE G ML, AR 2 SRR
X} PBeCS L 4L AT AN EILAL T, H PBeCS £F4E & T
HEAE T, DL—E i IR 2 THIR 2 180 C 224y, PRIl
— BEIsHE] , ff PBeCS Y Si—H #4A 4k, £ PCS 43T
(BB B Si—O0—Si SCHRZE 4, DT 4% A A 4 i A AL
Y., SEAEREEAE T AR AR S, A
i W N GUR L i NN 2w (Y xoa Rt
WP ESA4ERE ¢, H L E N, 4 R €O, COo,
I H, 0 MR Y, S EBOLF 2 A K oL, AT
7 B R AR T 2 1% 5 B T v Ui 1

W E G 22 T b ERRR T
PL— %€ B FHIE BRI S 1200 ~ 1300 °C, ff i — B
if1E], PBeCS £F 41 Si—H, Si—CH,, Si—CH,—Si,
C—H S5 K A B A, A CH, , H, SR 5
T AR 58 C LA AR | W] 45 31 8 60 3 Bt
IRACRELF 4,

1.2 mEIRIE

1) SR Y2000 % X-SF 2677 5 (XRD) X5 9
RACEELT S EA T AR 20 Ar , DI A2 TR Cu Koo 2K,
260 H 10° ~90°,

2) fii Fl JSM-5600LV % $1 4 1 7 & #4085 (JEOL
OS] ) N EF Y 3 1Y A AT LI, R A% 2 2000
~7.

3) {HiF YGOO1B #2473 J1 AU ( K% K
L AU ERAG BR S 7)) o 21 2 5 22 Fr A i B 147 K
JEH XSP-BM20A = H A= b il ( LG22 AR S
J7) IR LF AT Sk A B AR d 2T dE A R R G
YETT IR UL 1, SR IUAN S ] 9 27 2, 5 21 4k 9 3k
FAPTFLBR AE PIHE R SF 24 25 mmx 12 mm (R 4EHE



< 42 - F o oK

2015 4£ 07 H

Uit B ARFIX o FH R 5 T AL A e B ST A ZRAE 1 s Y
JEAFIX, R ARHE £ e L AL B IR, J5 2 it 15 I BL, i
YRS, PSR L R W ) P 2R 4ERY
PIMGRIE T=4F/(wd®) . FFACETHERIAE 30 LHE,
A 30 AU 1 ST A i J3E 11 DR i U 2T 4 F)
e I R 1

i i
X X

7
4
’

B 2h e fisi B s &

Fig. 1 Schematic diagram of fiber tensile strength
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Fig. 4 Ratio of strength of the fibers remained after heat treating
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Fig. 5 Be-SiC fibers after heat treatment in the air
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