27 3 Vol 27, No3
2007 5 TR BOLOGY May, 2007
1 1,2 1 1 1 1,3
(1 730000;
2 , 730050;
3 730000)
: Al/AN Al/AN ,
UM T-2V AN Al/
AN 29/11 Al/AN 29/11
; AI/AN ;
: TH117 3 DA : 1004-0595 (2007) 03-0204-06
(1 1
[16] , Al (
) >909 0%) , Al/AN
[2.3]
. /
(4 7]
, , 3x10° Pa Ar N,
) : Al Ar
40 scan, Q0 5 Pa, 450 W, AN
N, 50 sam, Q0 75 Pa,
: , ( 750 W. ,
) ] . =
[1L12L 1 Al
, , AN
, Al
, 41, 2 9 m,AN 11 68m ,
) , : Al/AN
el 2 64/1, 4 24 m 1
AlI/AN , MTS Nano Indenter XP System
Al AN All Al/AN ,
AN , 50 M , b5
1
: ( ) (SKL04001) ;
(60376039).
: 2006-06-06; : 2006-10-16/ ,email: zgvu@Ilzu edu cn

,1978



3 : Al/AN 205

1 AI/AIN

Tablel Processparameter and hardness of the AI/AIN multilayer s

Al layer AN layer Al/AN Total number Nano hardness
Sample Number thickness/rm thickness/rm ratios of layers /GPa
Al 29 6 8 0 43 40 11 67
A2 29 45 0 64 40 979
A3 29 23 126 40 9 95
A4 29 11 2 64 40 8 80
B2 57 23 2 64 30 1571
B3 115 45 2 64 22 24. 50
B4 17. 2 6 8 2 64 30 511
CETR UMT-2MT Al A2 ( 0 5N),
AN/AI ,
, Q 4 mm,
001 400N , 0 OLN/s 35
5 mm, 3001 ‘IT
25
, (L), , T + h
. T 20 L
, 5Hz, 6 mm, 2 s
1N, 5 RH=
25%, 3 mm GCr15 ( 6 1 GPa). o5 |
o (LT
Al A2 A3 A4 B2 B3 B4
2 S
ample
21 AIl/AIN Fig2 Bonding force of the AI/AN multilayers
1 2 AI/AN
Al AN ,
04 0 i ANJ/AI
2N , Al
g 03 g z AN
< o 2 3
S £
£ § 22 AIl/AIN
= 01 -3
3 Al/AN 1N
0.0 -4 5Hz , GCrl5
= JAI/AN
0 100 200 300 400 Q43 0 64 126
Loading time /s
Figl A typical scratch test curve of the A1/A N multilayer !
1 AlAN ., AN 11m
(AI/AN 2 64)
' ) , . AN
: (Le) 6 8 (Al ) LAI/AN
Q7] 3(a], : 4(a) :

2 Al/AN



206 27

,’

08 F 08 F
2 E
E 06 | E 06
2 2
£ £
4 o
S 04 S 04 }
£ £
k> 2
= 02 = 02
0.0 " . L L n L 0.0 L L " X L L
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Sliding time /s Sliding time /s
(a) Sample Al (b) Sample A2
08 08
S S
g 06 | E 06
g 2
& &
] g
v 04 1 © 04
= =
2 =
S S
2 o
= 0.2 = 02 F
| ~ e VA
0.0 . " " . N N 0.0 L L L . N "
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Sliding time /s Sliding time /s
(¢) Sample A3 (d) Sample A4

Fig 3 Friction coefficient of AL/AIN multilayer with different AL/ AIN ratios as a functions of sliding time
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Fig 5 Friction coefficient of Al/AIN multilayer with different modulation periods as a functions of sliding time
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Study on Tribological Behavior of AI/AINM ultilayer s

ZHANG Guang-an', WU Zhi-guo"?, WANGM ing-xu", FAN Xiso-yan' , WANG Jun', YAN Peng-xun"’
(1 Institute for Plasna and M etal M aterials Lanzhou U niversity, Lanzhou 730000, Ching;
2 State Key Laboratory of Nev N onferrousM etal M aterials Lanzhou U niversity of Technology, L anzhou 730050, Ching
3 State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chanical Physics
Chinese Acadeny of Sciences Lanzhou 730000, China)

Abstract: AI/AN multilayerswere prepared by cylindrical DC magnetron utteringmethod The hardness of the
AI/AN multilayer filmswas detemined using a nano-indentation tester The wear properties of the films were
measured by aUM T-2M T tester in reciprocatingmode The tribological propertiesof the A1/A N multilayers showved
obvious enhancement in the AI/AN layer thickness ratio of 2 9/1 1 compared to the thick AN layer in modulation
period W ith the sme Al/AN layer thickness ratio but varying modulation period, the film exhibited low friction
coefficient, but it al® exhibited poor tribological perfomance at high load due © its lov hardness
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