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Abstract The existence of a phase explosion phenomenon during the process of grinding wheel laser dressing
is proposed, and the negative effects of a phase explosion on laser dressing are analyzed. Additionally, a theoretical
study on phase explosion is conducted. In the experiment, the processing parameters of the laser during phase
explosion are studied. A high-speed camera is used to observe phase explosion in the laser dressing process. An
ultra—depth three—dimensional microscope system is used to observe the topography of the bronze bond diamond
grinding wheel after dressing as well as the bronze wheel surface quality. It is concluded that to avoid phase
explosion from occurring in the laser dressing of the bronze bond grinding wheel, chip space around the bond must
exist for the abrasive particle protrusions. The processing parameters of laser dressing under certain condition are
optimized, and the desired dressing effect is achieved.
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Fig.1 Schematic of phase explosion process
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Fig.2 Experimental devices of laser ablation
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Fig.3 Metal loops and bronze wheel after ablation
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Table 1 Laser dressing experimental parameters with bronze bond grinding wheel

Laser power Repeat frequency rate Defocusing amount Cycle index Rotation rate
P /W f/kHz o /mm n R /(r/min)
20
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35
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Table 2 Laser dressing experimental parameters with bronze wheel

Laser power density Repeat frequency rate Defocusing amount Cycle index Rotation rate
P /(10'W/cm?) flkHz o /mm n R /(r/min)
5.25
13.12
15.75 80 0 3 400
18.37
20.99
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Table 3 Laser dressing experimental parameters with bronze bond grinding wheel

Laser power density Repeat frequency rate Defocusing amount Cycle index Rotation rate
P /(10'W/cm?) f/kHz o /mm n R /(r/min)
13.99
80 0 3 400
18.37
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Fig.4 Images of phase explosion taken by a high—speed camera during grinding wheel laser dressing
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Fig.5 Bronze bond grinding wheel topographies and surface layered color topographies. (a) P=20 W; (b) P=35 W
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Fig.6 Bronze wheel microscopic topographies and surface layered color topographies
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Fig.8 Bronze bond grinding wheel surface topographies and three—dimensional topographies
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