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Experimental Study on Magnetic Abrasive Finishing
of Non-magnetic Material Outer Surface
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ABSTRACT: The work aims to improve finishing quality of non-magnetic outer surface by comparing the finishing effects of
various magnetic abrasive particles and finding the magnetic abrasive particles exhibiting better processing effect. With 6061
aluminum alloy tube as object of study, finishing experiments were carried out with different types of magnetic abrasive par-
ticles under the same conditions. Changes in roughness value of samples before and after finishing were tested with a roughness
measuring instrument. Changes in mass of samples before and after finishing were tested with an electronic balance, and materi-
al removal rate (MRR) of various magnetic abrasive particles was obtained. In order to further compare finishing performance of

various magnetic abrasive particles, ultra DOF microscope was used to observe changes in morphology before and after finish-

Wi HEA: 2017-12-02; 1&ITHHA: 2018-01-15

Received: 2017-12-02; Revised: 2018-01-15

HEE&WH: BRAAMFASL (51175365); L& K AAHME AL (2017D12076)

Fund: Supported by National Natural Science Foundation of China (51175365) and Natural Science Foundation of Shanxi Province of China
(2017D12076)

EH RN R (1991—), F, MEAHRAE, LLMAT@HHELTEER THK,

Biography: ZHAO Wen-yuan (1991—), Male, Master, Research focus: finishing technology of the precision surface.

BIEE: F50F (1975—), B, i+, 3k, ZL2MATQAMERABLEMTH A,

Corresponding author: LI Wen-hui (1975—), Male, Doctor, Professor, Research focus: finishing technology of the precision surface.



Fa1s B

RASCIN AR ARG A R 2 T 1% PR B R LA N TS 38 ik 5 <273 -

ing. After experiment testing, Ra value decreased from initial 0.326 pm to 0.286 pm, Rz value decreased from initial 2.34 pm to

1.95 pm, and MRR was 0.26 pm/min when the bonding magnetic abrasive particles were used. The Ra value decreased from in-

itial 0.346 um to 0.303 um, Rz value decreased from initial 2.42 pm to 2.09 um, and MRR was 0.195 pm/min when simply

mixed magnetic abrasive powders were used. Processing limit was reached, Ra value decreased from initial 0.332 um to 0.146

um, Rz value decreased from the initial 2.25 pm to 1.05 pm, and MRR was 0.651 pm/min when viscoelastic magnetic abrasive

particles were used in 6 minutes. Compared with other kinds of magnetic abrasive particles, viscoelastic magnetic abrasive par-

ticles have better finishing effect, and surface quality of sample is greatly improved.

KEY WORDS: magnetic abrasive particle finishing; magnetic abrasive particle; non-magnetic; viscoelasticity; surface rough-

ness; outer surface
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Fig.1 Photos of (a) bonding MAPs, (b) mixed MAPs, (c) viscoelastic MAPs
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Fig.2 Photo of magnetic abrasive finishing device
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Tab.1 Experimental conditions

Conditions Parameter
Magnetic pole number 2
Magnetic pole arrangement 90°
6061 steel, ¢ 33 mmx ¢ 30
Workpiece mmx 700 mm (outer diame-

terxinner diameterxlength)

Spindle speed 500 r/min
Machining gap 3 mm
MAPs 40*
Filling amount of MAPs 25¢g
Grinding fluid Paraffin liquid 6 mL
Magnetic induction density 04T
Amplitude of magnetic pole 5 mm
Frequency of magnetic pole 0.3 Hz
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Fig.3 Influence curves of different ratio viscoelastic MAPs on surface roughness Ra (a), Rz (b) and MRR (c)
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Fig.4 Influence curves of different MAPs finishing on surface
roughness: a) Ra, b) Rz
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Fig.5 Magnetic force lines and MAPs distribution diagrams: a) distribution diagram of magnetic force lines before filling with
MAPs, b) distribution diagram of magnetic force lines after filling with MAPs, c) distribution diagram of MAPs in the finishing

process
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