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Preparation of Diamond/Iron Magnetic Abrasive Particles Based on Grinding Zirconia Ceramics
LU Yi-ni , CHEN Yan ,ZHAO Yang, WU Chang-hai, KANG Lu
(School of Mechanical Engineer and Automation, University of Science and Technology Liaoning, Anshan
114051, china)

ABSTRACT: The work aims to prepare a new type of magnetic abrasive particles to solve the problem of processing zirconia ceramics
difficultly. Diamond/Iron magnetic abrasive particles were prepared by bonding method. The effect of different composition ratio on the
abrasive properties in the preparation process were investigated. The surface morphology of magnetic abrasive particles was analyzed by
scanning electron microscopy (SEM). Combined with the grinding zirconia ceramics plate, the surface quality of the workpiece before and
after grinding was compared and analyzed by surface roughness measuring instrument and 3D ultra-depth-of-field microscope. So the
grinding performance of magnetic abrasive particles can be evaluated, and finally to determine the better preparation process parameters of
magnetic abrasive particles. When the pressing force was 0.3 MPa, the mass ratio of mixture to binder was 10:1, and the mass ratio of 6101
epoxy resin, organosilicon resin and 651 curing agent was 4:1:5, the cutting edge number of magnetic abrasive particles, and the bonding
strength and high-temperature resistance of magnetic abrasive particles reach the optimum technological parameters. After 40 minutes
grinding with the magnetic abrasive particles, the surface roughness of zirconia ceramics plate was reduced from Ral1.493 um to Ra0.116 pm.
The original surface defects and process texture were removed effectively, and the surface quality was improved. Adding organosilicon resin
in binder can solve the problem, which holding force of the abrasive phase on the iron matrix is not enough. The Diamond/Iron magnetic
abrasive particles prepared by this bonding method can process super hard zirconia ceramics materials successfully. It can be used as a good
grinding medium in grinding, and the requirements of magnetic abrasive finishing can be met.

Key words: zirconia ceramics; magnetic abrasive particles; diamond powder; bonding method; abrasive properties

SEAE RANUPSRANE 2 REF R BT, T2 AT NG N EAMORE A9t AT 308, AHs R AR
SR IREE B AT S R RN i e (5 S o bRk 2 7 s 2, &M T AL R T, B
I e RIBGIE K, o S A i e A 3R TS 2R 5 H {E A

LT B 't BN B AR A 17 A DD EI 7] R TE B B T AR S K W Ak B i Ak 2 18], Nk BERLAE M3 /R T AR S HES)
B ERA —EWIVERI BRI, WA B I SRR Bl . A5 N LA 5 Bk = AR A R 5l fER6E) SR Al RBC & 18 3l vh A 1
PEBERLAE AR N T AR IR IS sh g, SC BA KR SR R S8R a1 A BB . oI ReE VTN E K, A
IR B PAR KO I TR WS, R BRI BRI ORI TR, AR RERI IR 29 B E AR ORI 07, PrateBlaeNs

AW H: FEKARRAI4 (51775258); 1L T4 HARR A4 5 S5 H (20170540458) ; A% %5 5 RRI i 1.0 5 # d 5 9096 % 3 4 (B201703) ;
Fund: Supported by National Natural Science Foundation of China (51775258); Natural Science Foundation Plan Key Projects of Liaoning Province
(20170540458 ) ;Key Laboratory of Ministry of Education For Precision And Special Processing (B201703);

fEZ A B (1994—) 2, TN, BEWEAE, FER T R & T 55 T,
Biography:LV Yi-ni ( 1994— ) , Female, from Liaoning, Master, Research focus: Precision and special processing.
WINER : BRAE (1963—) L, WILA, T, 2R, ERORI5 R & T S fefin L.

Corresponding author: CHEN Yan(1963—), Female, from Sichuan, Doctor, Professor, Research focus: Precision and special processing.



