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Fig.3 SEM images of the composite material before (a) and after (b)

extrusion
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Fig.4 Changing of friction coefficient (COF) of composite with

the load before and after extrusion

WG G ZrBy MUKLRLARAE /N, Ay ss, X+
AR EEAEAT — € K 54
(2) BEJRAR AL RE E 3

P16 5% i il J AN [ BT T A4 ORHFC) B R T A A P
XHEG . M BEART AR B, B S 3K, BF AT A
P IR ) 2 T AL P2 #8009 K (B 3 2 K, BF IS
F 2 THHEUE P2 0 bU 5% T i /0 o 3 i T BE R I AR AL
T TR ULy A2 R A » 10 5% e SRR Sy
AT EEINSA 50, AL AT BE 1R I PR IR 1T BE NP2, 2% M
22 SN AT B SRR U

2.3.2 BIREseo T

XPANF AT T B IR I RS AT ISR, W& T 5%
JERT G BEIRRA . BEIRIRRE . e S, S5 RWE 7 fiow.
ME AT DL R A 1, B S EAR [ B A F B
SRR/, B S B SRR A AT 1 1 e R B /N T
JERT. HrEATEM A 6 N KB 12 N, BEJREREERS N T
227.1%, MH S B IRIR L R8N 81.5%. IR 5 FE[A]
FEA X P& S . UL 5 & MRk I 5 K 5 4 )5 5

Al 6N
: ﬂ‘%; ;v‘a'm&.@\a(, m
Soaf ,fh i fN

0.5

0.

N

0.2}

0.1F

0 400 800 1200
t/s
5 BFIEJEAS R AT N ARk ES 5 22 B i TE) ) A4k



= 3020 -

WA EEA RS TR

46 3%

Fig.5 Changing of friction coefficient (COF) of materials with the

time after extrusion
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Fig.6 Wear surface roughness (R;) of composite under different

loads before and after extrusion
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Fig.7 Grinding mark macro parameters of composite under different loads before and after extrusion: (a) wear volume, (b) wear scar depth,

and (c) wear scar width
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Effects of Extrusion on Microstructure and Friction Wear Resistance in situ
ZrB,/6063Al Aluminum Matrix Composites

Li Hui®, Jiao Lei®, Mei Yunzhu?, He Zhongxiu?, Li Yongho?
(2. Jiangsu University of Science and Technology, Zhenjiang 212003, China)
(2. Jiangsu University, Zhenjiang 212013, China)

Abstract: In situ ZrB,/6063Al aluminum matrix composites were prepared by extrusion with 6063Al-(K.ZrFs+KBF,) as the reaction
system. The microstructure changes of the composites before and after extrusion were studied, and the influence of extrusion process on
the friction and wear properties of the composites was also studied. The results show that for the composite materials prepared by in situ
casting, the grain size of the matrix is 30~50 pum, and the ZrB, particles are regular polygons with serious agglomeration. After extrusion
processing, the grain size of the composite is fine, between 7~14 um, and the ZrB, particle size is uniform, between 1~3 pm, and
agglomeration is improved. Because the particle size distribution is more uniform after extrusion, the particle is rounder and blunter, which
makes the surface of the wear scar smoother, and the difference of the concave and convex of each part decreases. The friction coefficient
decreases with the increasing of the loading. When the load is 12 N, the minimum friction coefficient is 0.29, which is reduced by 32.4%
compared to that of the original ingot of composite materials. The wear volume and wear scar width decrease, and the wear resistance has
been also greatly improved. The wear mechanism of the composites is mainly abrasive wear and slight adhesive wear.

Key words: ZrB,/6063Al composite materials; extrusion; microstructure; friction and wear properties
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