=B E7(AEE =2 Vol.16 No.2 2007. 4.
Transactions of the Korean Society of Machine Tool Engineers

F% golpo) HatEF A7) v)xE=
3 o]
h B4 ) B
sz* ojzart
(=244 2006. 12. 8, AAAE2A 2007. 1. 19)
A Study on the Spindle Run-out Effects on Cutter Mark and Surface Roughness

Young-Kug Hwang*, Choon-Man Lee"

’7 Abstract %

The radial error motion of a machine tool cutter/spindle system is critical to the dimensional accuracy of the parts
to be machined. This paper presents an investigation into spindle run-out effects on cutting mark and surface roughness.
We experimented the effects of spindle run-out on surface roughness in flat-end milling by cutting AL 7075 workpiece
in various cutting conditions. In order to analyze the effects of run-out on the surface roughness, the spindle's radial
error motions was measured by mounting a sphere target onto the spindle as a reference. From the experimental results,
it was found that spindle run-out makes a directive effects on surface roughness in flat-end milling,

Key Words : Spindle run-out(5% ®ok%), Cutting mark(dAHE), Surface roughness(EH A2 7)), Cutting force(H4}=),
Multi-body dynamics(cHaA] %-¢18h
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Table 1 Instruments and specifications

Instrument Company Specification
Machining center HWACHEON Sirius-2
Dynamometer Kistler 9257B
Surface Roughness Tester Mitutoyo Surftest SV-624
Spindle error analyzer system | Lion Precision CB7 cabinet

Fig. 4 Shape of test specimen
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Fig. 5 Workpiece set-up
Table 2 Experimental design
Run | Rotational speed | Depth of cut | Feed rate
order [rpm] [mm] [mm/tooth]
1 100 0.05 0.06
2 2,000 0.05 0.06
3 4,000 0.05 0.06
4 6,000 0.05 0.06
5 7,000 0.05 0.06
6 100 0.10 0.06
7 2,000 0.10 0.06
8 4,000 0.10 0.06
9 6,000 0.10 0.06
10 7,000 0.10 0.06
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Fig. 11 Surface roughness-cutting speed curves for depth
of cut 0.05mm(1st experiments)

Fig. 15 Cutting mark at 4,000rpm
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Fig. 12 Surface roughness-cutting speed curves for depth
of cut 0.1mm(1st experiments) Fig. 16 Cutting mark at 6,000rpm
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Fig. 17 Surface roughness for flat end milling

Fig. 18 Cutting mark at 100rpm, 6,000rpm
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Fig. 19 Cutting mark at 100rpm

Fig. 20 Cutting mark at 2,000rpm

Fig. 21 Cutting mark at 4,000rpm

Fig. 22 Cutting mark at 6,000rpm
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Fig, 23 Swface roughness-cutting speed curves for depth
of cut 0.05mm(2nd experiments)
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Fig. 25 Experimental cutting force signals(2nd experi-
ments)
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