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Abstract

In this paper, we schedule the work-pieces to be cut on the lathe into several specified
cutting conditions with different cutting depth. The cutting force and noise during the lathing
process are then measured to investigate the relationship between the cutting depth of the
work-pieces and the cutting force, as well as, the relationship between the cutting depth of the
work-pieces and the cutting noise. The results from both linear regression analysis and grey
relational analysis indicate that the noise created during the lathing process (SPL(A;+))) is a good
gauge to observe the changes of the cutting depth of the work-pieces.

Keyword: cutting depth, cutting force, cutting noise, linear regression analysis, grey relational
analysis
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(100 mm)ie &% R 0.5 1 1.5 2.0 2.5 3.0 3.5 4.0
£ PIE P (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
SPL( A. ) (dB) 75.42 76.82 7722 | 78.34 80.22 82.00 81.88 81.97
SPL(AB. ) (dB) 63.32 65.31 65.57 | 69.86 | 73.92 | 77.33 7717 77.43
o, (SPL(A, ) 44.48 43.71 44.12 45.52 56.15 58.37 56.57 55.80
Heg AR 1.6848 | 1.6503 | 1.6380 | 1.6562 | 1.5906 | 1.5715 | 1.6588 1.6477
[CF e i) i) s 1.0858 | 1.7938 | 2.5357 3.04 44292 | 54305 | 5.7413 6.3516
[ (F )] 0.0841 0.0712 | 0.1001 | 0.1579 | 0.1988 | 0.2715 0.2916 0.2113
4 B R 17230 | 1.6809 | 1.6778 | 1.6531 | 1.6911 | 1.6076 | 1.7600 1.7207
A 2
(féz_(?;?!] ;{?I;) LR 0.5(mm) | 1.0(mm) | 1.5(mm) |2.0(mm) | 2.5(mm) | 3.0mm) | 3.5(mm) | 4.0(mm)
SPL(A.;) (dB) 74.70 76.26 77.19 77.48 79.95 81.83 81.81 82.97
SPL(AB.; (dB) 58.93 64.84 67.69 68.26 74.52 77.91 77.94 79.43
0, (SPL(A. ) 45.13 43.55 45.55 47.77 54.91 56.98 62.07 58.89
e E R, MR 1.6394 | 1.6488 | 1.6304 | 1.6291 | 1.5775 | 1.6131 1.6359 | 1.6561
[CF e o) i) russ 1.1439 | 1.8147 | 25704 | 3.0935 | 4.5857 | 5.6893 | 5.7792 | 6.5583
[0(F.),] 0.1148 | 0.0792 | 0.1094 | 0.1556 | 0.149 0.1935 | 0.2691 | 0.2986
4 B R 1.7835 | 1.7023 | 1.7295 | 1.6064 | 1.6452 | 1.7583 | 1.7150 | 1.6624
"3
(j;z(?; ;I;I;]) LR 0.5(mm) | 1.0(mm) | 1.5(mm) |2.0(mm) | 2.5(mm) | 3.0(mm) | 3.5(mm) | 4.0(mm)
SPL(A.;) (dB) 74.22 76.12 77.23 71.70 80.78 82.70 81.81 83.74
SPL(AB.,) (dB) 59.21 65.83 68.64 70.14 76.20 79.28 77.94 80.85
0, (SPL(A. ) 44.56 45.37 46.15 48.25 49.78 59.04 62.07 61.12
W E R, MR 1.6716 | 1.6544 | 1.6198 | 1.6625 | 1.6793 | 1.5895 | 1.5474 | 1.6082
[CF e i) i) rass 1.0695 | 1.7094 | 2.4444 | 3.0073 | 4.6996 5718 5.8088 | 6.8093
[O(F.0);] 0.0829 | 0.0857 | 0.0854 | 0.1216 | 0.117 0.1451 | 0.1587 | 0.1591
B4 B R 17377 | 1.7263 | 1.7246 | 1.6740 | 1.7960 | 1.7226 | 1.7634 | 1.7291
e
100 mm 200 mm 300 mm
Xy, X; 3 , X, 8 , X 8
ey 7 )Jéﬁwm 7 %) JQE@WyUb’)JQE®m
= = =
SPL(A. ;) (dB) 0.9451 0.0107 09820,  0.0066 0.9493 0.0092
SPL(AB.,) (dB) 0.8292 0.0679 0.8913 0.0229 0.7727 0.0262
0 (SPL(A.))) 0.7626 0.0488 0.8207 0.0461 0.7472 0.0456
WD R R 0.8981 0.0203 0.9652 0.0140 0.8981 0.0199
[CF o) i) s 0.6012 0.1062 0.7792 0.0723 0.5328 0.0986
[o(F.);] 0.6467 0.0837 0.4525 0.2745 0.6418 0.0794
B4 B R 0.9041 0.0234 0.8947 0.0309 0.9026 0.0185




