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A Study on Tool Wear Diagnosis by Measuring Spindle Displacement

JH. Kim {Eng. Gradoate School, Seon! Nat'l Univ.), LH. Kim(Eng, firaduate School, Seoul Nat’l Univ.},
DY, Jang(Seoul Nai’l Univ. of Tech.), D.C. Han(Seond Nat’l Univ.}

ABSTRACT

A reliable tool wear monitoring {cchnique is the one of importani aspects for achievng an mtegrated and s:lf-adjusting
mamulactuning system. In this paper, & tool wear estimation approach for turning is proposed. This approach uses the model
of eutting force, spindle displacement and their relation, A series of experiments were conducted by designing experimental
techmiques to determine the relationslup betweer flank wear and cutimg force coofficient as well as cutting parametcrs such
as culling speed, depth of cut and feed The proposed model performance has shown thal the spindle displacemant mndel
pradicts taol wear with high accuracy and spindle displacement siznal is possible to replace cutting foree signal.
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Ao AlEg FHE AlYFE Table 1 7 T om,
ool insert B CNGAI20408-TN =4 Z7dviAL

Table 3 Regression result for Force Y

e FT vlRE F4E9D, wel holder =
PCLNR2020-K12 & AR89, F38L 5y
@ H SEDII 2A, Hye 62~63 1 RE AHSE5 T
Table 1 Specification of spindle
Rotating speed 40--8,500 rpm
Max. chuck size 6 inch
Inner diameter 46 mm
Spindle nose type ASAAZNo.S
Motor power 11 kW /15 kW
Fronl bearing HS7017 P4A
Rear beating HS7015 P4A
Lubrication type Oil-Jet
Rotating precision 0.5~1 gm |
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Table 2 Regeession result for Force X
Label Estimate 5td. Error t-value
Cangtant, 7.94034 0304781 2605268
Vo -0.459209 0,0692719 -6.62909
Feed 0.0774623 0.174246 0444556
Depth 0.552573 (.0269718 20,4871
R Squared 0.97111
Degrees of freedom 14
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Label Estimate Std. BError t-value
Constant 7.85373 0.307288 25.5583
Ve -0,310932 0.0698418 -4.45223
Feed 0,24728 0.17568 1.140756
depth 0,726621 0.0271937 26.7202
R Squared 0.582147
‘ Degrees of freedom 14
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Fig.3 Normal probability plot of the standardized residuals
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Fig. 5 Cutting force variation according to tool wear
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Table 4 Regression result for flank wear

Label Estimate Std. Error t-value
Constant 23.3488 7.72133 3.023%4 |
AF/ 0.3456 0.02337 10.5093

R Squared 0.71511

Degrees of freedom 44
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Fig. 7 Flank wear considering additional cutting force
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Fig 9 Relation of cutting force and sprxdle displacement
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