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Research on dry friction and wear characteristics of SiC/AZ91D composites

based on Archard wear mode

FU Hao, YAO Iunping* , LIANG Chaoqun, LI Buwei , CHEN Guoxin
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The particle reinforced magnesium matrix composite is of great significance in the manufacture of
piston. The service life of piston is closely related to the friction and wear properties of the material, so it can pre-
dict the wear resistance of magnesium matrix composite piston. Based on Archard wear model and adaptive mesh
technology, a finite element model of SiC/AZ91D magnesium matrix composite and its matrix was established to
explore its wear behavior under different loads, investigate its stress field distribution and wear depth, and conduct
experimental verification to reveal the wear mechanism. The results show that, under different loads, the stress
values of the nearest and furthest distance from the disc axis are larger on the contact surface of the disc pin, while
other radial regions are smaller. With the increase of load, the stress values in all parts of the disc and pin contact
area increase. Under different loads, the wear depth of the contact surface of the disc pin is smaller at the closest
point to the disc axis, and the wear depth is larger and larger with the increase of the radial distance from the disc
axis. With the increase of load, the wear depth increases in all parts of the disc and pin contact area. However, the
wear depth of the composite is less than that of the matrix, which shows better wear resistance. Abrasive wear and

peeling wear are the main wear mechanisms of the composite, adhesive wear is the main wear mechanism of the
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matrix alloy, and the simulation results are in good agreement with the experimental results.

Keywords: magnesium matrix composite material; finite element simulation; friction and wear; Archard's law of

wear; wear mechanism
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Fig.1 Friction testing machine (a) and samples drawing (b)

[€l 2 SiC/AZ91D St Wi 4]
Fig.2 Optical microstructure of SiC/AZ91D
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Table1 Basic parameters of the materials

Material p/(kgm™) os/MPa W E/MPa Hg
GCrl5 7.18 518.5 0.3 20 800 248
SiC/AZ91D 1.84 204 0.35 62000 65
AZ91D 1.82 160 0.3 44 800 58

Notes: p—Material density; E—Modulus of elasticity; yu—
Poisson's ratio; os—Yield strength; Hg—Brinell hardness
number.
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Table 2 Experiment condition

Rotation speed/

No. Load/N . Time/min  Material
(rad-min™)

1 3 200 20 SiC/AZ91D
2 6 200 20 SiC/AZ91D
3 10 200 20 SiC/AZ91D
4 3 200 20 AZ91D

5 6 200 20 AZ91D

6 10 200 20 AZ91D
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Fig.3 Model boundary conditions and mesh division
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Fig.6 Relationship between wear depth and radial distance of
SiC/AZ91D (a) and AZ91D (b) samples under different loads
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SiC/AZ91D composite and AZ91D matrix under the same load
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