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Abstract

In view of the low efficiency and high precision requirements of manual polishing of metal watch
case of smartwatch, a non-Newtonian fluid grinding disk polishing method was proposed. The in-
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fluence of polishing pressure, polishing head speed, polishing time, abrasive particle size on sur-
face roughness Ra, material removal rate MRR, glossiness G, and surface morphology of the work-
piece was studied by the non-Newtonian fluid polishing process test on the metal watch shell. The
results show that when the polishing pressure is 11.56 N, the rotating speed of the polishing head
is 1800 r/min, the polishing time is 20 min and the abrasive particle size is 0.05 pm, the minimum
surface roughness Ra value is 20 nm, the maximum material removal rate MRR is 151.47 nm/min,
and the maximum gloss is 460 Gu. The surface morphology is good without obvious scratches, and
the smooth mirror effect is obtained.

Keywords

No Newtonian Fluid, Surface Roughness, Material Removal Rate, Glossiness, Surface Topography

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8
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U] B2 HEID T 2 AR L L R AR A A B S ' 7 V(4 5R F — POkl st 4 R 2R B AL 4 Silly-Putty
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Figure 1. Polishing test equipment and polishing path
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Table 1. Polishing solution ratio
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% =a
LA 10%
AALER A HIGH 3%

EBTK 87%
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Table 2. Test parameters

=2 RESH

AR Hly
JESIN 3.72,5.68, 7.64, 9.60, 11.56
#3/(r/min) 1200, 1500, 1800, 2100, 2400
B[] /min 10, 15, 20, 25, 30
BRI /um 0.01, 0.03, 0.05,0.5, 1
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HR4E Preston [9177F% AT A1, YOG FE HR AT R 2 BRBIAL AT DR IR A RE 1) 22 BR 2 S5 000 XS8R s A 2k
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R(x,y)=k~P(x,y)~V(x,y)'T(x,y) 2)

K@) R(x,y) Fomia D TR SL SN TR Al A1 (x, p) £ BRI 18] A RIR4 KL BR & & IR Preston
HIEEBI REL  P(x,y) Fom sl (x, ) KRR N TR M AT Z B TT, ¥ (%, p) R 5 (x, ) FRIBE AR R
T(x.y) TR T,

X)L FEA — AL E )

Z(x,y)= P(x,y)dt 3)
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T(x,y) ij(w)
Pk AR R — SR A AR ], R AR 2R (3) 15 B Sk 1 L Br e ok -
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Figure 2. Effect of polishing pressure on polishing effect
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Figure 3. Effect of polishing pressure on surface morphology
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Figure 4. Effect of rotational speed on polishing effect
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Figure 5. Effect of polishing speed on surface morphology
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Figure 6. Effect of polishing time on polishing effect
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Figure 7. Effect of polishing time on surface morphology
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Figure 8. Effect of alumina particle size on polishing effect
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Figure 9. Effect of alumina particle size on surface morphology
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Figure 10. Two-dimensional morphology and physical images of the workpiece before and after
polishing
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