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Wear Properties of 7A52 Alloy Aluminum After Surface Nanocrystallization

in Oil Lubricating
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100072)

Abstract: Nanocrystallization surface layer was fabricated by means of high speed particles bombarding on
the surface of 7A52 aluminum alloy. The microstructure features of surface nanocrystalline layer were charac-
terized by Scan Electron Microscropy (SEM) and Transmission Electron Microscropy (TEM). The micro-
hardness of the sample before and after high speed particle bombording was measured by nano-indentation and
the wear performance was studied by tribometer. The result is that the deformation layer with the thickness a-
bout 90 um was formed and the size of grain on the top surface was about 8 ~20 nm after the sample was bom-
barded by supersonic fine particle; the micro—hardness of the surface nanocrystalline layer was 1. 7 times more
than that of the original sample. Under low loads, middle loads and lubricated conditions, the wear loss was a-
bout 1/2 ~1/3 of the original sample. The wear mechanism of surface nanocrystallization sample which
showed good wear performance is abrasive and adhesive wear, while the wear mechanism of the original sample

is adhesive and fatigue wear.
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num alloy after high speed particles bombarding
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Fig. 4 Micro - hardness of 7A52 aluminum alloy before

and after surface nanocrystallization
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Fig. 6 Wear morphologies of the original polished sample (a),(c) and surface nanocrystallizaion polished sample (b),

(d) under different loads



32 2 EH X W L E

2012 4F

CI A i KL 352 i B2 R TE TASZ 5 &

HEREMBESE (1], REF A, 37(2) . 11-14.
[5] BE®Ir. HmeX, HA, & 40Cr 492 m 40 K 1k 1 0F 5%
[J]. VE&B T R2E24 . 2008, 24(4); 480-484.

/E e (67 IS BJEHE . WRERTE. %5, TAD2 63 G AR I I K B REOK
AR HFF29 90 pm BEAY 2 53R OB R JUHIR MOFEREATBT (1], S5 28 bR R 5 TR 2010, 33

2% 8~20 nm, (2): 811.
(2) Fifi 5 25 Ay 1) 38 o 35 T8 48 K AL A 5 Y B (7] #OF. BEHEF#R (M. @808 R . 2008,
AL ] B B 5L o 6 25 R N 5 T 4 K Ak R [8] Mteth, HBmete, W4, 5. 7050 45 & 4 2 0 WOk &
55T JECUARE S 1 B 2 B A R 4 B FEEEEE B MR [T]. b E e E TR, 2011, 24(3):
GIERH N 25 N B AT KT o
KA A b T S M e B P, E R R
T 20 K i )2 288 8 1) 3% T35 2k = R RN R R TR

N 2010, 371-376.
[10] farfs. 7TAS2 MEREAD A 4 A5 42 42 3k 2 1m0 4 K 1k 13X 36 7 5%
S Z 3 Hk

[DJ. W5 Tl RS+ 2 736 30 2009.
(1] it giokm TR (M. (b2 Tl st . 2004.
[2] MMM, ™%, sRIRE . 5. &M R R B B PRI 5
HERE (1], ARFSHR. 2009, 23(11): 17-21.
[3] REXRIE, Z4kWk. R, 45 M RB0R % & 48 MR &
ma kA [Pl s EEW L . CN 1410560A, 2003.
(4] Hmw#, BRI, HRK, 5. 40Cr WERM KA S

Cai Zhen-bing, Zhu Min-hao, Lin Xiu-zhou. Friction and
wear of 7075 aluminum alloy induced by torsional fretting

[J]. Transaction of Nonferrous Metals Society of China,

fEZ ML : bt & KA IR 21 5
B IR TR BE Pl 3 BOR F R S g S
Tel: 132 6186 8096 (F #

E-mail: wangxiang198608(@126. com

100072

B33 3R 3R 20 30 20 3020 30 20 30 20 30 20 30 30 30 30 30 30 30 3 30 330 330 336 336 336 336 3 36 3 36

* FREH;E -
F20 RERALERRAIEKASASMETEN

[ PR A4 B SR TR S 2 (AFHTSE) 7 1971 48 7 1 Fi - » HS 0 0045 22 B AH SC ATl i ) 2
FHAR 27 25 Pp 23 AR B Ak 1 R 9 ThD T A% S0 48l 1) 25 44 15 1 20 ) 48 HOA% 0 IR 2 A i AR b 1 K% R T
AR AR TE R 2 | SR Ml ) R R R AT E PR AC A . [ PR AR AL B R R TR S S KRS 2
PR P 31 R 3T AR S 2 1Y R 22— o [ PR A A 3] % R T AR UK e m B E R R &2
SOZATT 198 AEEBR EEATZ M, 5 20 JE E PR R R R TR G SRS KT 2012
410 AfER EIE R H T,

55 20 Je [ Bn PAAL B R S T ARRIR A 2 K2 i b B ALB LR AR S AL B A 2 T X R R
WO = RAE R [ 2647, 1983 48,2004 48, b [E HLAK T AR 27 2 AL B> 2556 5 90 158 3 | 28 14 Ji R
23X PR R 2y [l A 58 03 J s 1 ] A A 3 R 3% T TR 40 1) O 5 IR AR R T B B e AR SR B
TR TE [E PR AR R AL R T RS TR R R SRR L . SRR 8 4E, T R T AL H R
1] TR S S T 2 5 1 SR e, A E PR R AR B S A AL, 2012 AE A BRI Y L AR
20 Joii [ Br P A 30 R e T CARER 5 22 R L2y IR 80 i PN Ah 2 o AT I R T 3R — o Ak B
T AR U Y S5 BT I 9 R SOl R A AT R AR SE IR . AR UROR 23 FE R T T R 25 1Y
e RAL St TR i T Ak R 9 T A U 1 o 2 i o 2 R A A 2 R LRI M AR 7 AR L 3 R
(8 27 AR B AE S ST i B A . PO A RSB 40 Z2 A E KM IX 2 500 NS, L E #
T T LA B 25 44 2 5 e 1 3 2 MORR 34 5 o U [ A6 T R IR PR R T TR AR R 2
P Jo IR I R 2 — e KR

fiE SC BAREE SR 2 I http: //www. bmge. org/pages/news_detail. asp?id=1503

(2

T

AR

T



