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Fig.1 Test schematic diagram
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Fig.2 Finite element model
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Table 1 Mechanical properties parameters of 6061-T6 aluminum alloy

PR R /GPa I (kg m”)

71 2800

N J7 /Pa

+5.427e+07
+1.821e+07
-1.785e+07
-5.392e+07
-8.998e+07
-1.260e+08
-1.621e+08
-1.982e+08
-2.342e+08
-2.703e+08
-3.063e+08
-3.424e+08
-3.785e+08

THFALE

0.33 285 483 0.11

A/MPa | B/MPa n C

0.013
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Fig.3 Equivalent stress distribution cloud map
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Fig.4 Residual stress distribution in depth direction
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Table 2 Experimental scheme and results

we | i TR TREk | KRR MPa
45 | HRIE A/pm 5 /um v/(mm- s") e S
K * HHLME Dt {F
1 12 2 1 -222.91 -234
2 12 4 1.5 -219.77 -235
3 12 6 2 -215.38 =219
4 14 2 1.5 -235.79 —-245
5 14 4 2 -230.03 -235
6 14 6 1 -227.34 -230
7 16 2 2 -244.60 -258
8 16 4 1 -241.24 =257
9 16 6 1.5 -237.92 -255
R3 HEREBIESW
Table 3 Result data analysis MPa
ZHRTR Pl 4 I HER 6 TR BEE v,
K, -219.35 -234.43 -230.50
B K, -231.05 -230.35 -231.16
AU
K -241.25 -226.88 -230.00
R 21.9 7.55 1.16
K, -229.3 —245.7 -240.3
K, -236.7 -242.3 -245.0
RN
K; -256.7 -234.7 -237.3
R 27.4 11 7.7
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Fig.6 Effects of various process parameters on residual stress
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Residual Stress Field of 6061-T6 Aluminum Alloy Arc Groove Induced by
Ultrasonic Impact Treatment

HU Shenyang, GENG Qidong, MIAO Xinghua, WANG Wei
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China)

[ABSTRACT)]
groove of 6061-T6 aluminum alloy specimen after ultrasonic impact treatment. By means of finite element analysis soft-

The work aims to study the formation and stress distribution of the surface residual stress field of the arc

ware, the residual stress field distribution of the arc groove is simulated by ultrasonic impact treatment, and the effect of
different technological parameters on the residual stress value on the bottom surface of the arc groove is investigated by
comparing the simulation results with the orthogonal process test. The results show that the ultrasonic impact treatment has
formed a residual compressive stress layer with a thickness of about 0.35mm at the bottom of the arc groove, the residual
stress first increased and then decreased along the depth direction, and the maximum residual stress value can reach about
—-362.5MPa. The process test is basically consistent with the influence trend of various process parameters on the residual
stress value of the bottom surface of the groove obtained by the finite element simulation under the same condition, the
residual stress value at the bottom of the arc groove increases with the increase of tool vibration amplitude, and decreases
slightly with the increase of machining gap, while the change of workpiece movement velocity has little effect on the stress
value.

Keywords: Ultrasonic impact treatment; Arc groove; Finite element simulation; Residual stress; Aluminum alloy

(Bt R#)

(L% 62 W)

[ABSTRACT] The magnetic grinding processing technology can adaptively grind and process complex free-form surfac-
es because its processing tool is a flexible magnetic particle brush. In order to improve the processing efficiency of magnet-
ic grinding, introducing ultrasonic vibration and changing the shape of the magnetic pole, the ultrasonic vibration assisted
magnetic grinding system is established; the selection of magnetic field source and the basic idea of magnetic pole shape
optimization design are discussed; through theoretical analysis and experimental results, introducing ultrasonic vibration
excitation can increase the instantaneous grinding pressure of magnetic abrasive particles and improve the material removal
rate to achieve synergistic effect. Changing the shape of the magnetic pole can introduce the rate of change of the magnetic
field strength and promote the abrasive cutting edge. Self-renewal to improve surface quality. The above comprehensive ef-
fects can improve the efficiency of magnetic grinding processing and the grinding quality of the workpiece surface.

Keywords: Ultrasonic vibration; Magnetic abrasive finishing; Magnetic pole shape; Optimal design; Finishing pressure;

Material removal rate

(T R#)
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