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Abstract A new structural method of laser additive manufacturing (LLAM) with four-wavelength laser, multi-
tube dusting, and quasi-six-degree-of-freedom numerical control motion is proposed. The overall system
architecture is analyzed in terms of linear space and Lie subgroup function. A linear and spatial mathematical
model for this system is established. The components of Nd-Fe-B rare earth permanent magnets are sprayed
quantitatively by using the multi-dusting mechanism. In addition, by the control of the powers and angles of four
laser beams, the selective and directional laser irradiation is conducted, and the LAM of heterogeneous
permanent magnetic parts is realized with forming accuracy of 20 pm, minimum width of less than 80 pm, and
magnetic energy product of 474 kJem?.
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1: four wavelength fiber laser

2: powder injection tube for storage bit
3: fiber laser scanner

4: infrared detector

5: laser beams

6: special shaped permanent magnet

7: chuck

8: servo motor with gear reducer with Z axis rotation
9: Y axis moving slider

10: Y axis moving slide table

11: X axis servo motor

12: Y axis servo motor

13: X axis moving slider

14: X axis moving slide table

15: worm gear shaft and end flange

16: worm gear reducer

17: Z axis moving slider

18: worm shaft servo motor

19: base

20: central controller

21: Z axis moving slide table

22: Z axis servo motor

23: powder injection needle for working position
24: needle changing mechanism

25: storage needle mechanism

26: powder collection mechanism.
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Fig. 1 Overall structural diagram
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