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Interface Optimization and Performance of Continuous Carbon Fiber Reinforced
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Abstract: To improve the interfacial bonding quality of carbon fiber reinforced aluminum-matrix composites, a strat-
egy combining electroless copper plating process and hot-pressing regulation was developed. The results indicate that
island-like protrusions and uncoated defects on the carbon fiber surface are effectively eliminated by taking sodium
dodecylbenzene sulfonate as dispersant combined with pH value of electroless plating solution, leading to a continuous
and smooth copper coating. On this basis, copper coating diffusion can be induced at 600 “C by adjusting hot-pressing
sintering temperature, resulting in a fine Al,Cu phase(0.92 um), which improves the interfacial bonding. The tensile
strength of composites is 169% higher than that of pure aluminum with carbon fiber volume fraction of 2.6% , and the
fiber reinforcement efficiency reaches 95.1% . The failure behavior is characterized by mixed mode of fiber pull-out and
direct f{iber-cutting.
Key Words: Carbon Fiber Reinforced Al-matrix Composite, Electroless Copper Plating, Interfacial Diffusion,
Mechanical Properties
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Tab.l Performance parameters of carbon fiber
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Fig.1 Micro morphologies and particle distribution of aluminum powder and primary carbon fiber
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Fig.3 Schematic diagram of tensile specimen of composites

1454

1.4 TRFHEREAIE

T Btk £F 2 3 17 A0 38 5 B b B VR pH (B N 2 1
Byo)pk DU R DL R Bl AR E M B B s,
T2 B Jz op J B AR 2 N R R

Cu+2CH,0+40H —Cu ¥ +H,* +2HCOO +
2H,0 (1)

Bl 4k Cu-Ci REIESE . v LA, 2 pH=11
BE, B W AN /D 5 1 i B Bl TR O IORR T ik 2 4
Jr 3R AT, SO 2 A A A T B DB, DL das Y
PEW ) pH=12 W], Bk 2T 4k ¢ T80 1) 4] 552 )22 V5 B 386 n HL 3%
SR ) R WL AR, WL Ad . 24 pH=13 i, B £F
2 3% AR )2 R B — P R (E SR R AR B L, B
ARG SARAE 58t WL i Bl Je A 6] pH (B 45 4 F 19
il # 1 Cu-CF & a7 RS & AN v8) AR IR B HE A7 40 M o |
Kl 4b 4o, 41 & 4g, B 4RI 4k AT LUE Y, Y pH=12
B B 21 4 1Y) 2% 180 ST OG-8 . B Ad K] Ah R AL
— LR W], B G pH B A TH e, Bk 21 2 1Y 78 AR IR B 5 0
TR S TR R, X O DR RO B S R AR AR
oAb, M pH=110F, i FHEW 0 OH B /R ik B 45
G, I 00 308 J 00 P S, DTS I 2% 18 TR I ik 2T 4
R B RPE R, OSBRI R K, Y pH=12
IF, 0 AR S I A R 38 B Bl 2T 4E 3R T A Y VA AR
SEAT R, LY R0 T4 DN I e 4T 4k 2% T 1) 9 AR IR
BES T RE . X pH=13 B, fil £F 4 3% 10 1) 4 4% )2 ) B
A R R ZE A, X AT R R TR, R
AR5 K6 10 T2 1 AT i 5 T AR R I 38 238 ARl 2F A4 2% 18 1 Je)
TSP X A . Y4 pH=12 I, YT f2 B B 3 K 1R
Hh Btk £ 4k %) 25 3 43 # RE % 55 5 S BT AR 4 1 4 fil
PR] 0kt 350 R 4 ] T A £F 4 2 1 WS 25 O ) A P AR K OF
I A TR L B B B )2 o R 7 R S Ry S TR M X,
e H 4 TR A OB B E DB R A K A 4
WD R SR R . pH> 13 )5, TR R, 7 T
R AR I R R v B R B 25 S E — 2P K T R
T M A 5 B0 T R AR A ik B B R MR, AT Ak
TP A R B R B A R I RPN L AR K
R () 25 S0 S I B A Sy SR A5 4

XFAS TR UL S F T 4% B i 08 2 R E AT T 48
AR WK 5, AT LLE A pHAAE 3R T, 952 5
FEXG N . e AR IR pH AR Z5 1408, 98 2 5 B Bl HE 5 2F 4
SR R 0 1 0 A R PR K . 18 6 O Cu-C
Zal S HAE A G MBS . v LLUE 1, 7E pH=12
B 28 B Cu-Cr, R T 9 R A5 SR 6 808 M I Z T
78 pH=13 £ 1F F il % 19 Cu-C 4% )2 1 B0 7 33 25 Fn it 9%
PG . TN R A6V ARG I0 L B b IR BOR )2
fE % (8 T T 35 5 43 A, T 5 IR 45 4 45 Bk N g i A



I S 2T A NG 0 AR R AT G RRE B BT DU AE A BRI 5T

KT A

0 <y

(b) pH=11, =45

5 pm

0
(i) pH=13, BRAFUEF ML () pH=13, =%

ARXY G /am 150
102.1

-1027 ) ) |

0.0 0.5 1.0
x/pm

500 nm

(©) pH=11, 431 (d) pH=11, 41

1 1 1
0.0 0.5 1.0
x/pm

(h) pH=12, KIH5H

HXS i mm 150
209.2

0.0 0.5 1.0
x/pm

(k) pH=13, 430 (1) pH=13, %5

B4 FEpHEH T Cu-C#) A& & 5o bdt

Fig.4 Surface morphologies and roughness of Cu-C; under different pH conditions
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Fig.9 Statistics of density, phase content and intermetallic compound size of composites at different hot-pressing sintering temperatures
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