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Abstract

Metal-reinforced carbon fiber composites were made with T700 carbon fiber, epoxy resin, cooper
mesh, nickel mesh, permalloy as raw materials, in order to get the excellent product, the selected
optimal molding process was utilization; before these process, metal-reinforced materials should
be pretreated so as to improve the bonding properties between it with epoxy resin. In addition,
interlayer bonding properties, electrical properties and electromagnetic shielding properties
were detected, and the results show: the interlayer bonding properties of the metal-reinforced
carbon fiber composites prepared by this method were excellent, and the electrical continuity of
metal-reinforced materials were not destroyed after putting it into the carbon fiber composite
material. The shielding performance test shows: by changing the conductivity (magnetic) of the
metal material, the electromagnetic shielding performance of composites can be improved at dif-
ferent shield bands, especially at low frequencies.
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1. 5|

BURTFENL, 73 B AU R AL rB AR 37 R S AR R R Omaa D), B4R Rl B
FEAR. LRERT S PERE DL 57 WUV RESR t HORF o, SZRIE P AMIE FE 3 I BRL] [2]o O T 78 20 RAFRRET 4
A S, FEEFEEERMAE S HH R E SR T AR 7 B B U BE AN v i
PERESE, I BA SRR YER M RIFHORZEERE, TIRBRAT 4R IR B MBS R ER S AR )2 TF
EEDG, DI, HIERE 4E R SR 2 R IR M G 9 264K 3] -

B LT e BN R AR B AL, X AARE Y BRI b7k BE SR R BE R A SR, AT £ PR AIE SR AN ATLA
PERERIRTIR T, 2t — DR BT 4k R SR HURE B 37 P BE R AR T 4R U B FE A R 2 — o TR BILAE
5 Hz~30 KHz [A55 A, MORHI AL S 1 RS R M L BF iR e i L (K A &K, 48 30 MHz DL EJRVE
MR G PR DR I IR B AR RRE AR A P 26 PR ROANTR], XEBR£T 4 R S R PREEAT B SR AL BT F
SRS B R ALAL T, PRI 4R R SRR BRIk RE 1 DS B [4] [5] [6] [7] [8]

SEMEEEILIrEA 2, ERAHLE SR, B2, 1B BTk, Bile)Em
55, M THBAEESMEIZHOvE TcE . BN, A EgFERImEmL, eI
PR T e J2 A R S o e 1 B, TOURER 5 Ja8 I (AR ) V2 5 < J RO E bl Py, B 1 < J 2 AR A P
AR, BAh, SR T B WA B F R AR T 4R S S ARNE B R BR AR M RE IR . R
W AMBIRMAEI A, SR SOEFRZINE NI AR AT 4E 2 A pR U DR MR RE N T Bt AT kiR, &
RETE TR BRI BB B AR R £ 4 52 5 R B ARV B 9 B PR RE R, I Se e
W T RITE, BhiRAS 2R i BT R I JZ 8] 45 4 PR RE[9] [10].
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2. R
2.1. FEEME

WRETHAE(B K, T700), & MAALBREFYE s BREFHE(L K, T700), &MAERET 4L E-51 ZUIF M NI,
TrrE DM IR IR AR, I IR B GG, TCRA AT AT DA R AR PREM IR feRE, 28 M ik
P TATBR2A ] 5 100 FHAR R, AL i a8 s AT R 22 = 100 H AR, b 4 & @ A R 2 =] 0.1 mm
s A, LilviEeREMRARAR.

2.2. ERHRETRE

T EIOAR R . R SRS SR S EM IR R A RE, ERER AT, B & @A R TR
FOACEE o K P B AR e AR BTV PIEH: vV R ER AR = 100:0)E R &AWL HE=IE N 4Rtk
MEE T HA R 2> 25 min.

2.3. GRUBRAL/FAEMNEESHRRIFIZE

ARSI TR R SRR DR ME REMIREM, Dy 7 HEBR R B2, AR 0 5 B B DR RF— 2L,
ARSI 3 mm JE R i O 5 I RE DI 1 .

HARHIRE LR T

5, KA IR AN AL I LR G, IR IR, FRTHHNN, R, &
BV FIBRETAEAT (3 K) M & SR A RHE e B i B IBUP AR R, L BESRAI, B2 AR A 2 S0 dAiE
PR A BV, AR R P i AR RORHARE e 52 P58 AT N0 B 308 oL TR e 2T 4 A1 (1 K) I 0 R ARAIE
FEAERE B, Bn, (GBSO IE — A RAERRET 43R, e R B B T R B N B R 1 e
R T AT A, RS RIH AR dhe 8 T T ERUE, XHREMEEAT 95 . AURRET4E R SR
G T R A, I SRR AT S S AR T R B, SRS SRR YE R S MR S RN C, B
IR 4E R SRR 5 g Do

2.4. M

2.4.1. EAMEREIE

3 KA AutoSigma 3000DL 84 S F IR SO B kAT HL T 2R, A T B IR S RN HER M, Xt
FEREAT 5 MNP .

Ei T RA IDZ-2 B SR MAACT FE S AT G T R, N T RS R HER T, X RE A
A7 5 YA BT 1E
2.4.2. RIE)5 )58 E =

IR N %8 GB/T 1450.1-2005 bR AT )2 18] BT 1 AL IR o
2.4.3. R RERENR

3 WL 2 W ) B R R 25 SR ST M i LR N S B O R S PR R AE L, WO SCR
(GB12190-90) ik 5 HL 52 A MHRHI BRI R RE . L A AR AERT 10 AN ATHEAT M. A IS4 B (100~1
x 10° HZ)#EHL 10 KHZ. 150 KHZ. 1 MHZ =AMk, s Bi(1~1000 MHZ)i%&HL 30, 450, 1000 MHZ
=AM, EUEBL(1~18 GHZ)IEHER 6. 10. 18 GHZ =M. Mk nZE A 1 fron[1].

MR BE M RRE R AR

SP(dB)=A - A, (1)
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1 L 16-type coaxial waveguide adapter;

2 Coaxial cable or waveguide; 3 Adapter;

4 Waveguide; 5 Attenuator; 6 2-3 m shielded cable;

7 Additional centerline (So that all regions are to be irradiated)
8 Receiving horn antenna; 9 Coaxial cables with known loss;
10 Microwave signal source (peak power of 200 W or greater);
11 Isolator (Positive 1 dB, reverse 20 dB);

12 Stub tuner; 13 Microwave signal level meter

Figure 1. The layout diagram of shielding performance tests
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3.1 BRAHMAEMIEE SRR BB RES T

o iy R TH RN T A0 RS R 1) 2 s, I 2() el A, <@ SR 5 ROBRZT 2/ S IR AR
RIEFHE G, 5ERE 4R A 5.3 X0, RUIELERRAFAET, SR
SRR SIS OIE RN, BEAh, S LR it 0 RS R (A AR R IRUOSREL A ZIFESD D), AT
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3.2. hEaeat
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LA PRAIEI S IEA B A G, TS SR M2 S BRI, SIS EREmsZ. &
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Figure 2. The digital photo of sample surface (a) and sample side (b)
B 2. #aRaRiE () AU E () BB R A~
Table 1. The equipment and model of electromagnetic shielding properties tests
=1 FRERENS RN RES
Ep i s
Stk o A A MS2726C
(ERey HMC-T2240
R A 33250A
BB 25 SAS
BB 25 SAS
B A Hr X MS2726C
Table 2. The interlaminar shear strength of composites
2. EEMREEEYREKIER
FEdbm S FLAHERE (MPa)
FEf A 79
Fah B 75
Bl C 74
FEf D 69

3.3. IRAHEAEMIEE SRR

HEMEH RS RN FEEE L 3, WNERTWLUEN, SamBrEIEeE S emimrr s
PEBEAIR KRR, AR 4 AN IR E SR I R &g sm ek 3 i (SR tERE sy, BRIR G
FOEHE S HL (PR VE RE thiblly . RWI SRR YR P A B R SRR R B G R s AR AT (1 R
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3.4. FiEREDHT

K 3 A EMEH R i Re d 2, W FTR, (RSB (10 KHz. 150 KHz. 1 MHz), i C.
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Figure 3. Electromagnetic shielding performance of metal-reinforced carbon fiber composites
3. @RBURAYEE AP R HEF s

Table 3. The electrical properties of composites

3. EEMRIRMERENRBIER

e HIXT HL 55 (%IACS) HL 5 5 (s/m) HIXTHE G %
B A 0.03 1.74 x 10° 1
B B 0.4 2.32x10° 1
Bl C 0.4 2.32x10° 2.2
Ffh D 0.74 4292 x 10° 539

HoPEHESR 58 Ms/m AN HL 5% (WIACS) A 100%; TS T 4n % 107 H/m.
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