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Figure A.5: Spindle acceleration FFT, N = 1000 RPM, f = 2 µm / rev, number of 
averages= 103, = 0.8548 Hz 
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Figure A.6: Tool acceleration FFT, N = 1000 RPM, f = 2 µm / rev, number of 
averages = 103, b.f = 0.8548 Hz 
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A.2.3 Spindle Speed of 1201.3 RPM and Feed Rate of 4 mi-

crometres per revolution 
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Figure A.7: Measured relative tool / spindle acceleration, N = 1201.3 RPM, f = 4 
µm / rev 
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Figure A.8: Spindle acceleration FFT, N = 1201.3 RPM, f = 4 µm / rev, number 
of averages = 103, .6.f = 0.8548 Hz 

199 



PhD Thesis - P. Meyer McMaster - Mechanical Engineering 

§ 
Q) 

"' -= 

2.5 ..... ... .. ········· ... ... .............. .. . ·· ·· ··· ··· · .. .... .... .. ........ . 

2 ............... .... . ········· ·· ···· ·· ····· ··········· ·•· ··· ···· · ·· ·· · ··· ·· 

-~ 1.5 ........ . . .............................. ··········· ........... · ··· · ····· 

"' E 
t;: 
LL 1 ········ ...... ................ ... . . ... ..•. ·•·········· .. . .... .............. . 

0.5 ... .. . . ··· ·· ··· .. ......... .... .. .......... ........ ... .. . .. ....... ... . 

0 
0 1000 2000 3000 4000 

Frequency (Hz) 
5000 6000 7000 

Figure A.9: Tool acceleration FFT, N = 1201.3 RPM, f = 4 µm / rev, number of 
averages = 103, .6.f = 0.8548 Hz 
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A.2.4 Spindle Speed of 1196.3 RPM and Feed Rate of 10 

micrometres per revolution 
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Figure A.10: Measured relative tool / spindle acceleration, N = 1196.3 RPM, f = 
10 µm /rev 
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Figure A.11: Spindle acceleration FFT, N = 1196.3 RPM, f = 10 µm /rev, number 
of averages= 103, b..f = 0.8548 Hz 
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Figure A.12: Tool acceleration FFT, N = 1196.3 RPM, f = 10 µm / rev, number of 
averages = 103, ~f = 0.8548 Hz 
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Appendix B 

Mean Arithmetic Roughness, Ra, 

Curves 

B.1 Predicted Mean Arithmetic Roughness Curves 

for a Feed Rate of 10 µm / rev 

In figure B.l(a) , the calculated Ra on a simulated surface without any filtering is 

shown. Then in figure B.1 (b) the calculated Ra of the low pass and high pass filtered 

surfaces is shown. In this case, for a vibrational amplitude of 5 nm, the surface finish 

error caused by the feed marks exceeds the vibrational amplitude. 

In figures B.2(a) through B.4(b) , the same Ra curves are shown for vibrational 

amplitudes of 10 nm, 15 nm and 20 nm. As the vibrational amplitude is increased, 

the roughness observed is less and less caused by the feed and more and more a 

consequence of the relative tool / workpiece vibration. While the calculated Rt for 

this feed rate from equation 3.1 appears significance, in fact the waviness error is a 
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greater contributor to surface finish error when the relative tool / workpiece movement 

is 10 nm or greater. 
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B.2 Predicted Mean Arithmetic Roughness Curves 

for a Feed Rate of 2 µm / rev 

The same plots are created in figures B.5(a) through B.8(b) for the feed rate of 2 

µm / rev. It is clear from the Ra values observed in the (b) portion of graphs that 

the surface error is caused primarily by the vibration and is therefore a function of 

waviness type errors . Overall, for both feed rates the Ra curves are very similar in 

shape to the filter curves produced earlier in chapter 5. 
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Figure B.5: Ra from simulated cut surface, d 
rev, and Zamp = 5 nm 
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Figure B.6: Ra from simulated cut surface, d - 5 µm, Rn - 0.630 mm, f = 2 µm / 
rev, and Zamp = 10 nm 
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