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Abstract

Based on the fiber chemical nickel-plating coating process, the nickel-plating layers are coated on
the fiber surface. The microstructure of the carbon fiber was observed by SEM method, and the
component and the structure of the nickel-plating layers were analyzed by the XRD method. The
composite material which was made of the nickel-coated unidirectional knitted carbon fibers was
manufactured and had brilliant performance on the low frequency electro-magnetic shielding ef-
fectiveness. By electro-magnetic shielding effectiveness test (150 kHz - 18 GHz), the results
showed that electro-magnetic shielding effectiveness under the range between 150 kHz to 30 MHz
is above 35 dB and under the range between 30 MHz to 18 GHz, is above 60 dB.
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2. SCIEERSY
2.1. E#E

T700-6K ZELBREF4E, BECBERFRTEAT, EHAN T um; BAHTS00, B CsENE
IRTTEAT], 200 g/m?’; E-51 &M, L AT AR T31 BEALF], Breg s as, AT fE M
SNPB-300, {LAEMBMEIARAT; HAWRFIE e, RERFIERAF.

2.2. WEHER

2R O B FR AN E NIB R 57, N/KERERERE VAR, EPEAEE A pH 1E 9~10 AOBRME 4.
1 N R A B L . FEHHT SR UIRET, ARV M TSN, MReF4ER I Tt
ITHRCEE, BJETE 75°CF H 60%~65% (viv)IK BRI IEER K BR AT 4E R TH 0 L2 ABR 25 ARG IR TR 47 4
FTH B FE AL, Z PR SR A A B FE B A P N AL BRI AR, R R A AL B S OB AT A R sk

DOI: 10.12677/ms.2018.810119 1003 PR R


https://doi.org/10.12677/ms.2018.810119
http://creativecommons.org/licenses/by/4.0/

BT

TR (AL IS 50 g/L: WREEMR 50 mL/L, 28577K 950 mL 5& &) MG LA B (AALAE 0.25 g/L;
#HhE S mL/L, 287K 995 mL & %¥)5 Al 30°CALHE 5~15 min. - AbHRRY BEISTE L 1T 28 Th gk AT Ak
H, JF BRI — IR HAT R BT KIEYE, 7 ATk AT R IR 1] (2],

2.3, SRR UE(RINB BT IP E S MBI

VIR AU . BRI AT 4 . B A S W4 I — e AR E DT, KBS TRLE s, Rl —
F iR R E R, R e R R A AR R, 4 RSN 600 mm x 600 mm A 2 mm
IR A1) LB T 75, RIS A T AR 4T S48 5 5 A AR Q) RIS B 27 4 . AR B 4T 4 1 i
HAEMEI A ERE S Z iFEHAEE, 3#REERE NS IBFE 3],
2.4. MERER

1) B AT 43R AL 2 1 RE I

{5 FH H 3728 ] S4800 44 HL 1 2 9% (SEM) L 82 3% 4 2T A Ak 244 45 1 2 T T3

2) PEARBRAT 4R S A AR BRI

PEARBR AT 4 2 A PP RFEIR % I GB/T 12190-2006 HAf 57 il % 5 il R RE[ 3TN &1, AT BR bl
W, MECEE A 1 A, MAECN 150 kHz~18 GHz [4].

Table 1. Main components of electroless plating

1. WEEERRS

chemical reagent Concentration (g/L)
NiSO,46H,0 50~60
NaH,PO,-H,O 50
NH,Cl1 50
Na;C¢Hs07-2H,0 100
NaOH PH regulation

Reaction temperature: 55°C - 60°C: 15 min, pH: 9 - 10.
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Figure 1. Schematic diagram of the shielded room test
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322. BERYSE
R4 GB/T 351-1995. GB/T 13012-2008 bRt fIAEER, N7 T3, BSRMEAEZ0H), IF
5FeMF 28 3 TR, A R 2.

3.2.3. EBHRREE
ARSCIEEL T 150 kHz. 30 MHz. 450 MHz. 1 GHz. 10 GHz. 18 GHz 7N/ 5 %45 St £F 28 /R 4 v,
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Figure 2. Carbon fiber microscopic morphology. (a) Carbon fiber monofilament (6000 times), (b) nickel-plated car-
bon fibers monofilament (6000 times)
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Table 2. Electromagnetic performance test results

2. BHEMREMIKEER

AR L 2R AR R T 2
1# 0.74 539
24 0.03 0
3# 0.26 1.6
Table 3. Shielding effectiveness test results
< 3. Fistaemit e R
B2} 150 kHz GHz 30 MHz 450 MHz 1 GHz 10 GHz 18 GHz
PERERE(dB 1#) 36 40 65 80 85 68
PERLRE(dB 2#) 8 27 52 68 75 58
BRI ALRE(AB 3#) 20 33 61 75 81 65

BT SR 1) LUBO FUBERE (2t 38)HET T FRBORREINR, MRSE Btn 4 3.
4. it

AL CABE R LT 4E SR R (R L R P RE S SR, SFRIC & L e A R B 6 1 A R (AT FRL
Pidrohrer 2 R A AR IRAEINREE R, MEHE 150 kHz~30 MHz TRl RER T 35 dB, 30
MHz~18 GHz Nl RER T 60 dB, AHXTH & S AR A I 2 13Tt
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