%23 %58 5 TEEEEEFR 2013 4 5 /1
Vol.23 No.5 The Chinese Journal of Nonferrous Metals May 2013

TEHES: 1004-0609(2013)05-1315-08

Alg;,CusyssFeqs s A ga R8O HI 2 A 1 BB

Wz ZRR AExl M 4!, 2EH, £ FL, F g/’
(1. RIEFT R kLS TR, KiE 116024
2. KIEFLTRE: WFL S TRE2ERE, KiE 116024
3.0 KL T K% MR IS siin®, KiE 116024)

 E:. BAEAREIUEERIS AlgCussFen s SAIMERA S, FREZASUHTERE A HIS T AlgCuss sFers
TR R, JECAHOY BRI R, R Al BTSRRI AN . g5 R . SV A E
gl Al KI-FETCRIE, HRERN R=0.306, AR —MAEWIZIR. SERENIABRARN, XFESSTEME
TEHUBBATT B 1] 7T 2 G 1 RO 3R & B 3R I 0 — xR, R I & m A AR BRI 1E S g

KR AlpCuyssFens Hilh; Bk EERMMN

REESES: TGT33 SCERARERD: A

Preparation and properties of Als;CuyssFe;, s quasicrystal
powder as grinding material

CHEN Qian-bao', WANG Yan-bin’, QIANG Jian-bing', CHEN Hua', WANG Ying-min', WANG Qing', DONG Chuang"*

(1. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China;
2. School of Physics and Optoelectronic Engineering, Dalian University of Technology, Dalian 116024, China;
3. Key Laboratory of Materials Modification by Laser, lon and Electron Beams, Ministry of Education,
Dalian University of Technology, Dalian 116024, China)

Abstract: Als,Cu,s sFe, sicosahedral quasicrystal (IQC) single-phase alloy was prepared by non-consumed electric arc
melting method, then the Alg,Cu,yssFejs s IQC powders were obtained by treating the single-phase alloy with ball mill.
The ball-milled Alg,CuyssFei,s IQC powders were used to make a ploshing agent with appropriate ratios with other
ingredients. The polishing experiments were done on industrial pure Al. The results show that, after polishing, the sample
surface reaches a good roughness of R,=0.306, and no fatal scratch marks are oberved on it. The general requirement of
precise surface grinding is met. Comparing with commercial diamond grinding agents, the surface seondary scratch is
avoided, and easpecially, the new grinding material is found to deliver a ‘repairing’ effect on the marcoscopic surafce
defects of pure Al.
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Fig. 1 XRD patterns of Alg,CuyssFe, s alloy: (a) As-cast; (b)

As-annealed; (c) Quasicrystalline powders
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Table 1 Experimental parameters for polishing test

Workpiece Shape of workpiece  Rotating speed

Commercially
10 mmX10 mmX2mm 200 r/min

pure Al flat surface

Loading Polishing mode Polishing time

5N Retrograde rotation 3 min
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Fig. 2 Surface morphologies of industrial pure Al samples polished by Als,Cuys sFen s quasicrystal for different times: (a) 0 min;

(b) 3 min; (¢) 6 min; (d) 9 min
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Fig. 3 Surface morphologies of industrial pure Al samples polished by diamond polishing paste (W1.5) for different times: (a) 0

min; (b) 3 min; (¢) 6 min; (d) 9 min
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Fig. 4 Zygo images of industrial pure Al surface polished by QC polishing paste
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Fig. 5 Zygo images of industrial pure Al surface polished by diamond polishing paste
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Fig. 6 Back-scattering and secondary-electron images of industrial pure Al surfaces polished by QC and diamond polishing pastes:

(a) Back-scattering image, QC; (b) Secondary-electron image, diamond; (c) Back-scattering image, QC; (d) Secondary-electron

image, diamond
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Fig. 7 Optical images of indentation markers on surfaces of industrial pure Al samples polished by QC ((a)—(d)) and diamond
((e)—(g)), respectively, for different times: (a), (€) 0 min; (b), (f) 3 min; (¢), (g) 6 min; (d), (h) 9 min
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Fig. 9 Morphologies of indentation markers after 9 min

polishing by QC (a) and diamond (b) pastes
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