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Fig.1 Process flow chart of carbon foam composites

20234E 55665 515 00] « it BlE A 119



L

SPECIAL TOPIC

1.4 Zl5EgENK

% i Quanta—450—-FEG #Y 1
L S B8 o0 BT 2 5 A R B TIOUR 45
¥, 456 A B REIE 43 BTG T T
E 7 ¥Hr. & M Nano Measure 1.2 X
SEM H J AT R 3 X3 A, e it
FE S RO SE R /N

K UTMS504 77 6 1t 56 #L
MR A AR TR AR TR BE , ik H%
2 0.5 mm - min"', £E 5 R TR @10
mm x 8 mm, R4 N

O =—

y (1)

Kh, o HIELEMRIE, MPa; F HE i
JITaZ i KA AT, Ny A SFE S AR AT
L, mm’,

K H AT KRR B2 A AR
AEHT S IO, R AFHAE 600 CAE X
AL E R 2K 25 min S5 4
bR, AR TR

m —m,

x=—-"3=x100% (2)

m
A, x HEKRER, % m  m, R
AALRT R R, g0
SR N5232 H 2% 55 W 45 43 BT AY
WA A WA A H 7 B iRk fig , I
FE R BE S 10 mm, 10 328 45 % Sy X
B, B 8~12.4 GHz,

2 HR5itie
2.1 L

Kl 2 y‘j ﬁz}h{ %‘[ﬁ% / Mg,B,0sw i G
WRIIIR E SRR SEM B R o MAIE]
2 (a) 1Al LUE B Ay TR A1 R} 2
Bor A R s O R, Hf LA 3
BEAE 20~60 pm Z[A], FIrGe it i) ok
FLAE(E N 35.9 um + 15.5 pm (&
2 (b)), i A #Ba LA, FiAE
Mg,B,Osw J5t it 73 E A 34, sk =
TA] R Al FEAA 1 B0 o R A A Y
Mg,B,0sw (&2 (¢c)F1(d)). XFIX
WA, B#t— PR & (K2 (e)
L)), 25Uk A e T BUR & A
SR, 340 A 200 8 % 1l AT 2R 1Ak
2 4 Nano Measure %% {4F 73 Br o] A1,

120 i hEEAR - 20234E 5566 % 551510

Fa A AR LM 0.1~0.5 pm, K EE 2N
0.6~5.5 um, XJ X1k C HEATRERE /0BT
KI(E 2 (g)), & C.Mg. B
Na JLZ, C.B fl Mg T JH Thrht
K1 Mg,B,0sw; Na JCZ K A T4 il
T AR A e A TP AR A 75 NaOHL
22 SRR

3 A Bk T BR/Mg,B,Osw 1 5
WA A MARRI R ) — A 2k .

50 pn{'ﬁg‘;u. .

(e) XIAMR
3000
2500

£ 2000

1500

£ 1000F

B¢

/c

nsity;

5001 Mg

Al LA B, B 2807 O HE I, 48 N
VIEU e < E APt b
far i, B ) & A R o R, B
#H Mg,B,0sw T 5 im, =24
R SRR N L et N A Y
4 Mg,B,0sw 1 Jit &2 53500 2% K,
525 MBI HE 45 50 B 3K 11.8 MPa,
WA IRIE R T 157%, X &R
i Mg,B,0sw 4 B i 1 )5 5 3 1A

351
30
25
20
15
10

THERALAR A7 LE/%

0
10 20 30 40 50
fLAR/um
(b) MCFO 2 Ll ERAH B FLAR ST

60 70 80

(d) MCF10

(f) KXIBIK

0_jONa

1 T I

T —1

0 05 10 15 20 25 3.0 35 40 45 50
Energy/keV

(g) I CHIEDSIE A
2 WAKRESEME SEM

Fig.2 SEM image of carbon foam composites
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Properties of Carbon Microsphere/ Mg,B,0,w Hybrid Reinforced
Carbon Foam Composites

WANG Bin"?, WANG Heng"’, CAO Yue"’, SU Bingyao"’, HOU Linwei"’, ZHAO Jianwei"’
(1. Xi’an Polytechnic University, Xi’an 710048, China;
2. Key Laboratory of Functional Textile Sensing Fiber and Irregular Shape Weaving Technology,
China National Textile and Apparel Council, Xi’an 710048, China)

[ABSTRACT]
of aerospace, carbon microspheres/Mg,B,0,w hybrid reinforced carbon foam composites, were prepared by the process of

Carbon foams always show the poor mechanical properties. For application demand-oriented in the field

compression molding and carbonization, using modified phenolic resin as carbon source, hollow microspheres as dispersed
phase, and magnesium borate whisker (Mg,B,0,w) as reinforcement, respectively, to improve their comprehensive
performance. The mechanical properties, electromagnetic shielding effectiveness and oxidation resistance properties of
carbon foam composites reinforced by carbon microspheres and different mass fractions of Mg,B,0,w, were investigated
by SEM, and universal testing machine, respectively. The results showed that Mg,B,0,w played the role of crack deflection
and bending bow, and increased the crack propagation path during compression, leading to Mg,B,0,w and hollow carbon
microspheres improving the compressive properties of carbon foam composites synergistically. When the mass fraction
of Mg,B,0,w is 2%, the compressive strength of the composites reached 11.8 MPa, 157% higher than that of pure carbon
foam. The electromagnetic shielding effectiveness of carbon foam composites in the X-band increased significantly, with
the increase of Mg,B,0,w content. Mg,B,0,w dispersed on the surface of the matrix and microsphere phases, that increased
the pore structure inside the composite material, prolonged the propagation path of electromagnetic waves, and increased
the absorption of electromagnetic waves. When the mass fraction of Mg,B,0,w is 8%, the electromagnetic shielding
performance reached 53.8 dB, 68% higher than that of pure carbon foam. Mg,B,0,w presented excellent antioxidant
performance. They dispersed on the surface of the matrix and microsphere phase, preventing the contact of hot oxygen with
the matrix and microsphere phase, and thus improving the oxidation resistance. When the mass fraction of Mg,B,0,w is 5%,
the mass loss rate of carbon foam composites is 24%, and the high-temperature oxidation resistance is the best, which is
12.1% higher than that of pure carbon foam.
Keywords: Carbon foam; Whisker; Carbon microsphere; Electromagnetic shielding; Mechanical properties
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