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Abstract: Multilayers have been paid extensive attention to the triblogical applications due to their excellent mechanical
properties and anti—wear properties. Al, AIN single layer and Al/AIN multilayers were prepared by magnetron sputte-
ring method. The mechanical and wear properties of the multilayer were discussed. The hardness of the Al/AIN multi-
layer films was determined using a nano-indentation tester. The tribological properties of the films were measured by a
UMT-2MT tester in reciprocating mode. The as—deposited Al/AIN multilayers show well-defined multilayer modulation
structures. The mechanical properties of the Al/AIN multilayers significantly improved, which is caused by the large
content of interfaces. The hardness of the Al/AIN multilayers is 8. 8 GPa, which is higher than the calculated hardness
(6.6 GPa) using the rule-of—mixture with the single layer. In the Al/AIN multilayers, the hard AIN layer shows superi-
or carrying capacity, while the soft Al layer plays a lubricant role in the wear process. Therefore, the Al/AIN multilayers

show lower friction coefficient (0. 15) and much better wear resistance than the single layers.
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Table 1 Deposition parameters of the Al/AIN multilayer

Parameters Al layer AIN layer

Working pressure/Pa 0.5 0.75
Flow rate of Ar/(cm® « min™!) 40

Flow rate of N,/(em® « min™!) 50
Power/W 450 750
Time/s 60 60
Thickness/nm 2.9 1.1
Layer number 100 100
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Fig. 2 Low angle X~-ray diffraction pattern of the Al/
AIN multilayer
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Table 2 Hardness of the Al, AIN single layer and Al/
AIN multilayer (GPa)
Al single AIN single Al/AIN
Samples
layer layer multilayer
Hardness 4.2 12.9 8.8
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Fig. 3 Friction coefficient of the Al, AIN single layer
and Al/AIN multilayer sliding against GCrl15 steel ball
under the load of 1 N
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Fig. 4 Worn morphologies of the Al and AIN single layer against GCr15 steel ball under the load of 1 N
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Fig.5 Friction coefficient of the Al/AIN multilayer a-
gainst GCrl5 steel ball under different loads
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