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Abstract

In this paper, carbon fibers/6061 aluminum matrix composite was prepared by stirring casting
method. The quasi-static and dynamic compression properties were studied by electronic univer-
sal testing machine and Hopkinson pressure bar test device. The stress-strain curve of the materi-
al was obtained by using two-wave method to process the experimental data of dynamic compres-
sion. The experimental results show that alloying can effectively improve the dynamic mechanical
properties of aluminum. Under the same impact pressure, the maximum stress of 6061 aluminum
alloy without adding carbon fiber is lower than that of carbon fibers/6061 aluminum matrix
composites, and it is proportional to the content of carbon fiber under certain circumstances.
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Table 1. Nickel plating solution configuration
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Figure 1. Diagram of nickel plating process for carbon fibers
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Figure 2. Stress-strain curves of Aluminum based composites
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Figure 3. Dynamic compression curves of pure aluminum under different impact pressures (a) Stress-time; (b) Strain-time,
(c) strain rate-time; (d) Stress-Strain
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Figure 4. Dynamic compression curves of 6061 aluminum alloy under different impact pressures (a) Stress-time; (b)
Strain-time, (c) strain rate-time; (d) Stress-Strain
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Figure 5. Dynamic compression curve of 0.5 wt.%CF/6061Al composites under different impact pressures (a) Stress-time;
(b) Strain-time, (c) Strain rate-time; (d) Stress-strain
5. 0.5 wt.%CF/6061Al £ &M R EhSELERIZ%E (2) K - BiE); (b) B23F - e, () REEER - BtlE); (d) 277 -

3.5. 1.0 wt.%CF/6061A1 B &M HEEEhASE 45 5C1E

] 6 2 1% CF/6061AI &M RN 77 - BFIa] . AR - BFa]. AR - iF[a] DA K N g - R Ah 28 . m]
W, ARSI T RS 550405 T 0.45~0.5 ms 2 8], FHEHA S0 R 45 R 56 5 15 B 18 ) -
A il 28T DA RS TE I BRSPS T B . MR T B T BT, A RHRIIR B0 8L g i S 8 A
EIEWARA, MORME T BB AR TR BT, IRt B R e SR AR B AR 2%, (AR ERZ, 0.5 MPa )
N 137E 0.4 ms 2 J5 KT 0.6 MPa, X & [KN7E 0.6 MPa [yt SE T, MRIAZE T4, HARN
T 0.5 MPa NHENHAE, BT AR B4R S A3 =, AT 4E SRR L TR S S RE,
TCIRAE RN ) AR B8 22 (I AL S 25, JLIR PRI BRI B B ) O3 A X B4, Rk S & APRHE 0.6

DOI: 10.12677/japc.2024.133052 487 Ly PR R=Svi


https://doi.org/10.12677/japc.2024.133052

MR 2

MPa fJ i sels T BN 737 0.5 MPa R R KB /7 -

500 0.14
(a) ——0.2MPa e (b)
o2}
400 -
010}
~~
(-3
%300 = 0.08 |
k-]
g % 0.06
£200f -l
wn
0.04}
100 |
002}
0 1 1 1 1 0.00 L= 1 1 1 1 1
0.30 0.35 0.40 0.45 0.50 040 045 050 055 060 065 070
Time(ms) Time(ms)
500
©,_ oo )
—0.3MPa
400 |
1000 |
- =300
& 750 | %
a Z
@2 500 &

250

L L L 0 . . . . . .
0.40 045 0.50 0.55 0.60 0.00 0.02 0.04 0.06 0.08 0.10 0.12
Time(ms) Strain

Figure 6. Dynamic compression curve of 1.0 wt.%CF/6061Al composite material under different impact pressures (a)
Stress-time; (b) Strain-time, (c) Strain rate-time; (d) Stress-strain
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