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Surface Finishing of Ballscrew by Abrasive Wheel Brush
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Abstract

The purpose of this study on the surface finishing is to examine the performance of brushing as a
means of reducing the surface roughness of the precision threaded shafts in ball screw assemblies. Ball
screws provide superior performance compared to other types of screw feeds in terms of static and
dynamic rolling resistance, backlash, and wear characteristics. The reduction of the surface roughness of
the lead shaft in ball screw assemblies is essential for precision movement, high speed/low noise travel,
and for low wear/long life. To reduce machine dependent errors that would influence the surface
roughness compared with other lapping or polishing techniques, experiments will be performed using
special wire brushes to polish precision ground shafts.

The best results were obtained using the AlQOz brushes, with the ALOs #500 grit brush producing a
surface finish of approximately 0.7um, and the AlxOs #600 grit producing a surface finish of approximately
0.8um. Both of these results were produced at the highest wheel polishing speed of 3520 rpm. The SiC
#500 brush produced a surface roughness of approximately 1pm at 3520 rpm.
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Table 1 Pysical Charateristics of wheel brush

Tensile stregth 1,120 - 1,260kg/cm
Elongation 25 - 35%
Bending recovery rate 80 - 85%
Specific density 1.26g/cnt
Melting point 210C
Absorption of moisture
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Table 2 Experimental apparatus

« Test machine : Modified lathe using a carrage
mounted brushing wheel set at an angle of
5 degree about the X-axis as shown in
Fig. 1
- Abrasive wheel brush
-Basic condition : SiC #320
-Test condition : SIiC #500, AlO3 #500,
AlOs #600
* Roughness tester
MITSUTOYO 201 Stylus type tester
« Workpiece : SCM22H, HRC 58-62,
0O.D. ¢32.5 cylindrical shaft
» Tachometer
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Fig. 1 Schematic diagram of experimental setup
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Table 3 Experimental condition

Brush Speed 2615, 3024, 3530(RPM)

Depth of Engagement 3, 5(mm)

Brushing Time 30, 60, 180(sec)

Feed Rate 0.159mm/rev. of workpiece

Qil type

Coolant
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Total Time= (WS FR) (2)

o714, BW = Brush Width (mm),
WS = Workpiece Speed (rpm)
FR = Carriage Feedrate (mm/rev.)
SR = Sample Region (mm)
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Fig. 2 Result of surface roughness by SiC #500
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Fig. 3 Result of surface roughness by Al:03

#500
AL, #00

20 (o
FERL B . —
% S - ]
£ 1 T . -
:9_’ ° o - g
£ os

Q0.

D b @ © 10 1 W ¥ W A0

Time(sec)

Fig. 4 Result of surface roughness by AlO3
#600

(S.S.: Brush speed 2615 RPM, Depth of Engagement 3mm)
(S.H.: Brush speed 2615 RPM, Depth of Engagement 5Smm)
(M.S.: Brush speed 3024 RPM, Depth of Engagement 3mm)
(M.H.: Brush speed 3024 RPM, Depth of Engagement 5mm)
(H.S.: Brush speed 3530 RPM, Depth of Engagement 3mm)

(H.H.: Brush speed 3530 RPM, Depth of Engagement 5mm)
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Fig. 5 Result of surface finishing by Al:Os #600
during 60sec.
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