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Design and Analysis of Billet Marking Mechanism
for Cartesian Coordinate

FU Min, JIN Liyuan, TANG Xin, ZHANG Wen
(College of Mechanical Engineering, Tianjin University of Science & Technology , Tianjin 300222, China)

Abstract: By combining printing and arc spraying, a set of machinery for red billet online marking with a high energy beam
gun was designed, which can mark more characters on billet in the small specification end. Based on rectangular coordinat-
ing mechanism, cantilever structure was adopted to realize the marking. Through the coordination of three ball screws of XY
and Z rolling in three directions, words, numbers, letters, special characters, etc can be marked on the billet. The model was
established and simulated with UG, and the modal analysis was conducted with ANSYS Workbench, based on which, plans

to improve the structure was put forward. Compared with the prototype, the feasibility of the improved scheme was much

higher. The research can provide a theoretical basis for further optimization of the structure.
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Fig.1 Sketch of Cartesian coordinating robot
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Fig. 2 Configuration schema of the marking mechanism
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Fig. 3 Partial modal shapes of the marking mechanism
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Tab.1 Mode frequencies and shapes
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Tab.2 The improved structure
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Fig. 5 Partial modal shapes of the improved marking
mechanism
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Tab.3 Comparison of mode frequencies before and after

improvement
Brgk  BRMHz EEL% BiEk  AR/MHz BEiE%
1 37.592 123.07 4 114.48 59.31
2 45.773 105.80 5 117.16 53.77
3 73.427 17.86 6 127.19 15.30
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Fig. 6 Marking effect of the original and improved structure
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