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Abstract: With the increasing demand for SLM CoCrMo fuel nozzles in aerospace and other fields,
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common polishing methods such as chemistry, electrochemistry, abrasive grain flow, and abrasive water
jet have significant limitations in eliminating surface defects in the internal flowpath of fuel nozzles.
Therefore, improving the surface quality of the fine and complex internal flowpath of SLM CoCrMo fuel
nozzles is one of the key issues that urgently need to be addressed. In this paper, based on the high-speed
water-based abrasive two-phase flow polishing method, silicon carbide is used as the abrasive material to
prepare low-viscosity water-based polishing medium, and the two-dimensional specimen of SLM fuel
nozzle internal flowpath is polished under different polishing pressure conditions, and scanning electron
microscope, laser confocal scanning microscope, fluid dynamic characteristic detection platform,
Rockwell hardness tester and other testing means are used to compare and analyze the surface micro-
morphology, surface roughness, dimensional accuracy, flow rate and Rockwell hardness of the inner
channel surface before and after polishing. The experimental results show that the two-phase flow of high-
speed water-based abrasive particles can significantly remove the viscous powder, steps and other defects
on the surface of the internal flowpath of the SLM fuel nozzle, and the dimensional accuracy of the caliber
is within a reasonable range. As the polishing pressure increases from 2 MPa to 3.5 MPa, the wall surface
of the flowpath changes from partial removal to almost complete removal, and finally transforms into an
obvious bullet flow-like overgrinding traces. The surface roughness and Rockwell hardness of the
flowpath show a trend of decreasing first and then increasing. When the polishing pressure is 2.5 MPa,
the surface roughness of the polished flowpath reaches a minimum value of 1.415 um (original 9.090 um),
the flowpath caliber expansion size control accuracy is better, the removal rate changes from 0.012 7
mm/min to 0.014 3 mm/min, the nozzle flow rate changes from the original 12.47 kg/h to 21.47 kg/h, the
surface of the flowpath Rockwell hardness increases from 27.4 HRC to 32.6 HRC. The surface finishing
effect of the inner channel reaches the best.

Keywords: high-speed water-based abrasive two-phase flow; polishing pressure; surface roughness;
removal rate
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JLE Cr | Mo | Si | Mn Fe N C Ni Al Ti w Co
&

29.40| 6.0 | 0.80| 0.75 | 0.26 | 0.19 | 0.15 | 0.09 | <0.01 | <0.01 | <0.01 | et
/(wt.%)
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Fig.4 Physical diagram and schematic diagram of high-

speed water-based abrasive two-phase flow device
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Fig.5 SEM images of the flow channel surface under

different grinding and polishing pressures
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