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Figure 1 Diagrammatic sketch of ultrasonic rolling device
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Figure 2 Effect curves of spindle speed and feed on

surface roughness
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Figure 3 Effect curves of static pressure on

surface roughness
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Figure 4 Effect curves of rolling times on surface

roughness
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Figure 5 Effects of vibration amplitude on surface

roughness
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Figure 6 Effect curves of spindle speed and feed on

surface hardness
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Figure 7 Effect curves of static pressure on
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surface hardness
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Figure 9 Effects of amplitude on surface hardness
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Figure 10 Effect curves of static pressure on

surface microhardness
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Figure 11 Effect curves of rolling times on

surface microhardness
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Figure 12 Effect curves of static pressure on surface

residual stress
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Optimization Method Based on Depth-first Search and Grey Wolf
Optimization Algorithm for Reconfiguration of Microgrid

ZHANG Qinglin, XIN Xiaonan, CHENG Zhiping

(School of electrical engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract ; In order to solve the problem of continuous load supply and stable operation of the system when the main
network with unplanned faults and the microgrid shifted from grid-connected to the island mode, from a global per-
spective of coordinating and controlling the equipment in the power network, a microgrid reconfiguration model was
established and a reconfiguration method combining depth first search and gray wolf optimization algorithm was pro-
posed. This method took the switch state and the power of the adjustable equipment as the optimization variables.
Aiming at the problem of nonradiative grid structure in the process of reconstruction and optimization, the method
used depth first search to identify, analyze and process the grid structure. The method used forward and backward
method to calculate the network power flow distribution, and took gray wolf optimization algorithm to obtain the re-
construction scheme. The simulation results showed that the proposed hybrid reconfiguration method had stronger
global search ability, and its reconfiguration results were feasible and better. Moreover, it was more advantageous
than the only switch state or power variables for system optimization and adjustment that the reconfiguration strategy
took the combination of switch state and power as the optimization variables.

Key words: microgrid; reconfiguration; depth-first search; grey wolf optimization algorithm; network struc-

ture; radial structure
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Performance Analysis of Surface Modification Layer of 18CrNiMo7-6 Gear
Steel Treated by Ultrasonic Rolling

LIU Zhihua, ZHANG Tianzeng, YANG Mengjian, DAI Qilong, ZHANG Yinxia

(School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The performance and processing technology of surface modification layer of 18CrNiMo7-6 gear steel
after ultrasonic rolling were studied. The measurement instructions, such as 3D surface topography measure-
ment system, microhardness instrument, super depth of field 3D microscopy system and high power X-ray dif-
fractometer were used respectively, to observe the variation of surface modification layer of the sample. The
effects of ultrasonic rolling process parameters on surface modification layer were studied by single factor test.
The results showed that after ultrasonic rolling, the surface roughness of the specimen is decreased from the
untreated 3. 003pum to 0. 468um. Significant work hardening formed on the surface of the material after ultra-
sonic rolling. Surface microhardness increased by 22. 7% from 360. 9 HV to 442. 9 HV, and the high hardness
layer reached 300 pm. Flat surface appeared after ultrasonic rolling. The maximum residual compressive stress
occured at a distance of 40 pm from the surface, which was about —790. 97 MPa. Ultrasonic rolling technology
significantly improveed the properties of the modification layer.

Key words: ultrasonic rolling processing; 18CrNiMo7-6; surface roughness; hardness; residual stress



