2024 4E 11 Y SKEIM 546 % 55 11 T CRASE 380 1) - 67 -

doi: 10.3969/j.issn.1001-3849.2024.11.010

X & A TE A 108 R X 4R & G AL A R LR 14 ) M R A 32

%,Jmlz* iﬁ]l—lz [',jclziljr_i—lz
TR RANUR TS A shfb2ibe 307 #5110 1140515 2. 10 78 Z 2 TR A 7.5
SIS LT L 114051)

TE . Ak TCAKES 2 A BB E R G FHEHIEE F 5 h TR P A, 32 8 1A Wb X R8RS B AT B
ko AR Adams 2R AR BE B SE U A 0938 B BT, R R Ge it ik AT BB S Ml 5 A AR AL, AR A T WEE S Hid 3
GG R FIENAL ., SRR R dh X R BB R W dh X T BB R A W dh X R R S R R AT Bk e R A ik
350 r/min, FF B 8] 1.5 mm 69 52 3644 T  TC4 464 -F @ #F B 60 min, 18 33 & @kt - @ 2 K/ Ak @ 4%
REAE T R . EREAAE FE IS0 T R R X R T AR BT E R 34T A R e T, okt B
R, % 3.60 um T %2021 um, & K& /E £ $41.0 um £ 2% 6.3 um, -F & & ¥ 0.0297 mm % 4 0.0072 mm, A8 b2 T 1L
B2 Ty X, WA R R AR S B AT R BT AR & BB A E LT VAR B R 6 38 F) Uil E AR R R R,
BREIE B A3y 4 R ER T T A @, 2ERAR@Y IR

KR . AR ;T @ AR #uit 3 4 P ; Adams ; R @ ALK E P @ E

RESES: TG176 XHRFRIRAD: A

Research on improving the uniformity of magnetic particle grinding
trajectory by double axis indeterminate eccentricity method

Ma Xiaogang'*', Wang Zijian"*, Li Houle"*, Wang Zezhi'?
(1. School of Mechanical Engineering and Automation, Liaoning University of Science and
Technology, Anshan 114051, China; 2. Liaoning Provincial Key Laboratory of Special Surface
Processing for Complex Components, Anshan 114051, China)

Abstract: A biaxial indefinite eccentric magnetic particle grinding method was proposed to solve the
problems of uneven surface grinding of TC4 titanium alloy, overlapping grinding tracks and low
processing efficiency. The Adams software is used to simulate the movement trajectory of a single
abrasive particle, and the standard deviation of the movement trajectory density is calculated by a
statistical method as a quantitative evaluation value of the uniformity of the plane movement trajectory.
TC4 titanium alloy plane grinding was ground for 60 min under the experimental conditions of spindle
speed of 350 r/min and grinding gap of 1.5 mm by uniaxial magnetic particle grinding method, biaxial
fixed eccentric magnetic particle grinding method and biaxial indefinite eccentric magnetic particle
grinding method, and the surface uniformity of the workpiece was characterized by surface roughness,
flatness size and surface morphology. The results show that under the same experimental conditions, the

surface photofinishing method is carried out by the biaxial indefinite eccentric method, the roughness
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decreases from 3.60 pm to 0.21 um, the maximum height difference changes from 41.0 um to 6.3 pm,

and the flatness changes from 0.0297 mm to 0.0072 mm. Compared to the other methods, the biaxial

indefinite eccentric method can not only improve the grinding efficiency, but also greatly reduce the

density of the trajectory of the abrasive particles, the grinding trajectory is more uniform, the surface

defects are effectively removed, and the surface uniformity is significantly improved.

Keywords: magnetic particle finishing; plane grinding; trajectory uniformity; Adams; surface rough-

ness; flatness
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