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Table 1 Chemical composition of Gr/Al-Si composite wg /%

FEfh s ekl Si Cu Mg Al
a 0 15 2.0 1.0 S
b 0.4 15 2.0 1.0 Atk
c 0.6 15 2.0 1.0 S
d 0.8 15 2.0 1.0 Ak
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Table 2 Fraction and wear test parameters

HAT/N AR mm WRHEL (mo-min?)  EEEHRRN

80 40 500 0~ 800
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(d) 0.8%F B/

El ASEA-SIEE BRI R
Fig. 1 Microstructure morphologies of Gr/Al-15Si composites with different contents of graphene
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Table 3 Hardness of Gr/Al-15Si composites

PREG S 7 B £ 1% R (i HV
a 0 98
b 0.4 107
c 0.6 112
d 0.8 105

(c) 0.6%f =/ (d) 0.8%7 a/f:
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Fig. 2 Binary images of microstructure morphlogies in Fig. 1
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Table 4 Friction coefficients of Gr/Al-15Si composites

ARG S A L% PR LK
a 0 0.67
b 04 0.6
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Fig. 4 SEM images of worn surfaces of Gr/Al-15Si composites with different contents of graphene

(b) 0.4%f7 4%

(c) 0.6%f =4

(d) 0.8%f1 A



OV —
{EE Founory 113G 5T Vol.68 No.11 2019
‘A

3 &g

(1) FEEHIEIZ5&HT, ASEMISRNREASFE/AI-ISSIFERBE RS HES . aE%S
£790~0.8%0F, D4EEI1.751~1.944, DIHEHAIKN/NEERMAERBRIERA D B MRS ERE
[E. DIHEEA, ARIF/IAI-15SIFPFERERI D RIS

(2) AEFAI-1SIE SR FIEIRARRRAN D LA LR ME SR EIRIERE, 2RISR
BERELHT . BERALREIIS ST, BRTRSEGHNEE, BEMHINERRY, A=RS8NLHE
0.6%, MHBIEREIRD TUNKEBERAEZRLEANENERIE .

SEHR:

[1] #hBE%R, 3032, &/\F, & IHEEESSHARERE (1] 518K, 2017, 38 (4) : 758-761.

[21 BWZE, FRHEE, ARG ARTLEE RIS R NEIATE [J]. $51&, 2003 (9) : 657-660.

[81 B, XEgeE, Fa¥, £ A ERREMRIAREENREY ST [J]. REER, 2018, 47 (6) : 161-168.

[4] BT, BR, HHER, & AERISRIEEMKESTRIIRERE ] ist# £k, 2016, 36 (3) : 57-70.

[5] LIJF, ZHANG L, XIAOJK, etal. Sliding wear behavior of copper based composites reinforced with graphene nanosheets and graphite [J].
Transactions of Nonferrous Metals Society of China, 2015, 25 (10) : 3354-3362.

[6] RIziE. AEIF/AIBSIE IR ERER N ENFIEAIHHZR D). JLAH: JLRRIET RS, 2018.

[71 AL STV REAEHEZ RIS 1] RHGHISR, 2018, 33: 122-124,

[8] SO, TkE, TR, & SFIEBCEMEIARTIRATIRRE D). IWEHRFHR, 2000 (5) : 70-73.

[9] Z=%fe, BEE, A% YUMHERESIESIC/AISEMg, S &HEHE [1]. #5&, 2018, 67 (2) : 125-130.

[10] BB¥hTT, ERBEAOLE, (JEl, & —MEFTHOFRIRDXEEITES X U] K Lam, 2016 (3) : 39-42.

[11] @RS, ERE, BIES, S EFTVMATLABIIDFIZICHE SRS ZBIN S IS MITN £ [1]. REMERAR, 2014, 20
(3) : 76-79.

Tribological-Wear Behavior of Graphene Reinforced Al-15Si Matrix
Composites Based on Fractal Theory

MAO Yu-xin, ZHANG Jian-zhuang, WANG Ye-yi, SHUI Li
( School of Mechanical Engineering, Shenyang Ligong University, Shengyang 110159, Liaoning, China )

Abstract:

Graphene/Al-15Si composites were prepared by powder metallurgy method, and the study was carried out
on the effect of the microstructure of graphene/Al-15Si composite on the friction and wear properties. Fractal
theory was used to analyze the morphology characteristics of primary crystalline silicon phase with the help
of Matlab software. The results show that the graphene/Al-15Si composites have different fractal dimensions
with the change of graphene addition. Fractal dimension reflects the distribution uniformity of silicon particles
in composite materials. The larger the fractal dimension, the more uniform the distribution of silicon particles,
and the higher the hardness of the material. Fractal dimension can reflect indirectly the wear resistance of
composite materials. The higher the fractal dimension, the lower the friction coefficient of the material, and
the better the wear resistance.
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graphene/aluminum-silicon matrix composite; morphology; fractal dimension; tribological-wear

(%4 K2, z@foundryworld.com)



