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Abstract

Carbon fiber was plated with nickel by continuous electroplating method, and nickel carbon fiber
cloth was prepared by nickel plated carbon fiber, and nickel carbon fiber composite material was
prepared by hot pressing pot with epoxy resin as matrix resin and nickel plated carbon fiber as
reinforcing material. The effect of layer design on the mechanical properties and shielding prop-
erties of composite hot pressing tank was studied. The appearance of the coating was analyzed by
scanning electron microscope. The results showed that after the overlay design after hot pressing
the tensile strength of the composite was 898 GPa, A = 5 A/dm?, current density and plating time is
6 min, the nickel coating and carbon fiber with good strength, ply angle of 0°/90°/0°, the layer
thickness is 3 mm, the shielding effectiveness of composites 75 - 112 dB (100 kHz - 18 GHz).
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Figure 1. SEM photo of carbon fiber before electroplating. (a) Before electroplating; (b) After electroplating
[E 1. EB$ERIE CF#I SEM BB . () HHERT; (b) HIER
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Figure 2. The relationship between the plating time and the weight gain rate of carbon fiber
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Figure 3. Influence of current density on coating. (a) 1 A/dm?; (b) 3 A/dm?; (c) 4 A/dm?; (d) 5 A/dm?; (e) 7 A/dm?
E 3. BRZmEXERTSEEN. (@) 1 A/dm?; (b) 3 A/dm?; (c) 4 Aldm?; (d) 5 A/dm?; (e) 7 Aldm?
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Figure 4. Effect of current density on the surface roughness of nickel coating

4. MR X IR R AR AR RS B RS

H HIE H R A A AR 125 B, IR IR 2T 4 52 & M RIS A PERE I 2 1/ B T e — A
AIERIA IR . AEA S A MR RN 1.

M L ATRUE tH, B M RIBE R, 0T B ki i SRS, USRS N, B R T 4R B A MR B
B, HHMH RS T R, X S RATITIAR K SE5e — 8. BT AERANH € T St n A = A
54 0°/90°/0°

2) HERE

32 2 NIV Z B A D BB 2T A 1 4% 1 A PP R 1 B

DOI: 10.12677/ms.2018.84042 378 PHELRL 2


https://doi.org/10.12677/ms.2018.84042

K 25

Table 1. Properties of composite materials with different angles

1 TEREEAMREIMTEE

FE(C) 100 kHz/dB F 158 (MPa)
45°/0°/90° 45 695
90°/45°/90° 58 743

0°/90°/0° 77 898

Table 2. Properties of composite materials with different thickness

# 2. TREEEAMHMERE

JEE 2 (mim) 100 kHz/dB Fi {3 % (MPa)
2 45 695
3 75 898
4 75 578
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Figure 5. Test device diagram of electromagnetic shielding effectiveness
5. B FEMEENNRERE

Table 3. Effect of different nickel plating time on the tensile strength of composites
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4 min 891
6 min 898
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Table 4. Influence of different nickel plating time onelectromagnetic shielding effectiveness of compaosite materials
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