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Abstract: Surface mechanical attrition treatment (SMAT) can overcome the shortcomings of the surface properties of alu-
minum, improve the overall performance of the material, and prolong service life, therefore, this work was carried out on
5182 aluminum alloys subjected to SMAT. Using X-ray diffraction (XRD) , micro—hardness and uniaxial tensile test equip-
ment systems, the authors study the characteristics of microstructure and mechanical properties of 5182 aluminum alloys with
different grain sizes after SMAT. The surface grain of the 5182 aluminum alloy was refined to nanoscale after SMAT, and the
gradient nanostructure was formed from the surface to the core of the sample ; the overall hardness of the sample had a certain
increase and it decreased in a gradient trend from the surface to the core; the tensile strength and yield strength of the 5182
aluminum alloy were increased, but the plasticity was sacrificed to a certain extent with the increase of the treatment time.
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Fig. 1 Microstructure of the 5182 Al alloy with SMAT: (a) O min and (b) 3 min
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Fig. 2 The grain size distribution along the depth (a) and the XRD patterns of the surface (b) of 5182 Al alloy after SMAT
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Fig. 3 Microhardness distribution along depth of 5182 Al alloy with SMAT
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Table 1 Mechanical properties of 5182 aluminum alloy after SMAT

for different time

SMAT duration( min) YS(MPa) UTS(MPa)  Elongation( % )
0 131.2 285.4 29.4
3 246. 1 325.5 12
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i#

BYOKG, HI R LT 10 B AR S5

(2) S182 fifyfEgead SMAT AL FLS , Hudsf i 5 fA

BEREHRA —E M LT, BT ORI 2 T R O 1)
JCT AR T AR S o

(3) Fifi SMAT ZEFFA] py 15 i, 5182

ERERAE A

S8R 2 1 A i P2 588 P2t Bt 2 41 T, R — i AR AR
TEENEN.

SEHK References

(1]

Hu Gengxiang (HBEH:), Cai Xun (2% H1). Fundamentals of Ma-
terial Science (K1} Fl2£FEM) [M]. Shanghai: Shanghai Jiao
Tong University Press, 2002.

Miller W S, Zhuang L, Bottema J, et al. Materials Science & Engi-
neering A [J], 2000, 280 (1): 37-49.

Wang Mengjun ( %), Huang Dianyuan (#H18) | Jiang Hai-
tao (LHFYE). Heat Treatment of Metals (4:)@FAALTHE)  [J],
2006, 31 (9): 34-38.

Zhang Shulan (5KJ2%), Chen Huaining ([%7?), Lin Quanhong
(MULSR) , et al. Nonferrous Metals (F{44:)&) [J], 2003, 55
(4): 5-8.

Birringer R, Gleiter H, Klein H P, et al. Physics Letters A [J],
1984, 102 (8): 365-369.

Aning A O, Wang Z, Courtney T H, et al. Acta Metallurgica Et

Materialia [J], 1993, 41 (1). 165-174.

Lu K, Wang J T, Wei W D. Journal of Applied Physics [J], 1991,
69 (1): 522-524.

A, Cziriki, Tonkovics Z, Gerics 1, et al. Materials Science & Engi-
neering A [J], 1994, s 179-180 (94): 531-535.

Erb U, El-Sherik A M, Palumbo G, et al. Nanostructured Materials

[11]

[12]
[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[J], 1993, 2 (4): 383-390.

Yao Mingi (kL) , Wei Yinghui ( TJ9%E§) | Hu Langing (1%
), et al. Transactions of Nonferrous Metals Society of China ( H1[E]
fEeEFaeT) [J1],2002, 12 (5): 833-836.

Valiev R Z, Islamgaliev R K, Alexandrov I V. Progress in Materials
Science [J], 2000, 45 (2): 103-189.

Lu K, Lu J, J. Mater Sci Tech [J], 199, 15: 193.

Wang Z B, Tao N R, Tong W P, et al. Acta Materialia [J], 2003,
51 (14): 4319-4329.

Zhang Y S, Han Z, Wang K, et al. Wear [J], 2006, 260 (9):9
42-948.

Huang L, Lu J, Troyon M. Surface & Coatings Technology [J],
2006, 201 (201): 208-213.

Sun H Q, Shi Y N, Zhang M X. Surface and Coatings Technology
[J], 2008, 202 (13) : 2859-284.

Zhang X, Wang H, Scattergood R O. Acta Materialia [J]], 2002, 50
(50) : 3995-4004.

Prakash N A, Gnanamoorthy R, Kamaraj M. Materials Science and
Engineering: B []], 2010, 168 (1): 176-181.

Bagherifard S, Guagliano M. Engineering Fracture Mechanics [J],
2012, 81 56-68.

Arifvianto B, Suyitno, Mahardika M, et al. Materials Chemistry &
Physics [J], 2011, 125 (3). 418-426.

Story J M, Jarvis G W, Zonker H R, et al. SAE Technical Paper
[R], 1993.

Li Yang (% #), Xu Jijun (A%, Wang Liang (E 55).
China Surface Engineering ("FEZRIE L) [J], 2010, 23 (3):
60-63.

Williamson G K, Hall W H. Acta metallurgica [J], 1953, 1 (1):
22-31.

Wen L, Wang Y, Zhou Y, et al. Materials Chemistry and Physics
[J], 2011, 126 (1) 301-309.

(% 207



