Optimal Parameter Design of Minimum Quantity Lubrication for Milling Process
Ooooooo

E-mail: 9806502@mail.dyu.edu.tw

ABSTRACT
To save the natural resource and protect environment, future machining technology must satisfy green manufacturing such as high
efficiency and low pollution. Minimum quantity lubrication (MQL) technology can reduce the amount of lubrication and it have
many advantages, for example, it can improve the roughness and precision and reduce the wear of tool. A lot of research pay
attention to how cutting parameters to influence the roughness, but a few thesis is about the correlation between MQL and
roughness. Therefore this thesis get fifty-four set data of cutting parameters and roughness through Taguchi Methods and milling
experiment, and use RBF artificial neural network methods to construct the tool to infer roughness and investigate the effect of MQL
on roughness and choose the optimum cutting parameters. This thesis elect S45C as cutting workpiece, the control factors include
the oil amount of MQL, cutting speed, the amount of tool blade, feedrate of every tool blade and the air pressure of MQL. Through
Taguchi Methods and milling experiment by AEWA fast machining tool, we can get data of cutting parameters and roughness.
Calculating S/N ratio to decide the optimum cutting parameters and using RBF artificial neural network methods to construct the
tool to infer roughness. Through inferring of RBF, we can adjust the oil amount of MQL and other cutting parameters to obtain
desirable roughness of workpiece, and it can cost down, improve the efficiency and protect environment.

Keywords : MQL ; Taguchi Methods ; RBF ; surface roughness

Table of Contents
D0 0000 000 OO0 e O OO0 s ARRENN
O s Y2 S VIO O e viid O
L e IX O OO e XIiOODO OO i 1110
L e 1120000 e 1121 0000000000000000
O e 112200000000000000 .. 3130000000 e 414000
L s 5000 D0OOO00 e 621000000 e, 6220
OO00000 e, 1023000000000 e 13000000000
O e 2131000000 e 21311000000 e, 2432000
OO0 ki, 273210000000000 e, 283.2.2RBFO OO O
L e 3032300000000 wiiiieieieeeeeeeeevenas 33330000000 i 363.3.1
OO000 ke, 3633200000000 e, 37333000
L e R2O000000000RBFO OO0 iiiiiiieeceenn, 46410000
L e 46411000000 e 46 4120 000 e 484.1.30
OOODO e 5641400000000 i, 6042RBFOOOOONO
[ SRR 654300 0000OORBFOOOOOON wiiiiiiieeeiienen. (o1 I I RO 71
I O OOt 73
REFERENCES

[1] King, R.1.,“ Handbook of High— Speed Machining Technology,” Chapman and Hall, 1985.00

[210000* 606 00000000000 0OO0O0O" DO0ODO0OODOODOODOODOODOO0O199800

Q10000 00000000000 00D0” 000000000 0ooDo0oooooOo199900

[410000° Inconel-718 JAISI4340 00000 D000 O0ODOOOODOOOODO199900O

(10000 000000000 00000000 00oooooo199400

[(l0O000" 00000000000 000”" 00DD000ooO0o0oooOooooe200200

[7] Nian, C.Y. etal.,” Optimization of Turning Operations with Multiple Performance Characteristics,” Journal of Materials Processing
Technology, Vol.95, Issue 1-3, pp.90-96, 1999.0

[gl0C0D00OD00ODO" OO00O000O00O0ODO0ODOO" DboUobO0obOO0bO0obO0obOobOOob0oOoOOOi13-2000199800



[9] Liang, M., Yeap, T., Rahmati, S., and Han, Z.,* Fuzzzy control of spindle power in end milling processes,” International Journal of Machine
Tools and Manufacture, VVol.42, pp.1487-1496, 2002.00

[10] Juan, H., Yu, S.F., and Lee, B.Y.,“ The optimal cutting-parameter selection of production cost in HSM for SKD61 tool steels,”

International Journal of Machine Tools and Manufacture, VVol.43, pp.679-686, 2003.0

[11] Tarng, Y.S. etal.,” The Use of Neural Networks in Prediction Turning Forces,” Journal of Materials Processing Technology, 47,
pp.273-289, 1995.01

[1210000 000000000000 00000000000 0000019980d0

[1310000 000000000000 00000000000 00000000o0o0o0o199200

[14] Matsumura, T., Shirakashi, T., Obikawa, T., and Usui, E., “ Autonomous Turning Operation Planning with Adaptive Pre-diction of Tool
Wear and Surface Roughness,” Journal of Manufacturing Systems, Vol.12, No.3, pp.253-262, 1993.00

[1510 000" 0000000000000 0000000000000 00oo199900

[16] Yang, W.H., and Tarng, Y.S.,“ Design Optimization of Cutting Parameters for Turning Operations Based on the Taguchi Method,”
Journal of Materials Processing Technology, VVol. 84, pp. 122-129, 1998.01

[17] Luong, L.H.S., Spedding, T.A.,“ A Neural-Network System for Predicting Machining Behaviour,” Journal of Materials Processing
Technology, Vol. 52, pp. 585-591, 1995.0J

[18] Manabu Yasuoka, Toshiyuki,” MQL Machining Technology (2) Highly Efficient Cutting with Lesser Environmental Impact,”
NACHI-BUSINESS Machining news, VOL.6, A2 , 2005 [19] Kondo, T.,“ Environmentally Friendly Machining Technology,” Proceedings of
the 7th International conference on Machine on Tool Engineering, PP245-257.00

[2000 00000000 00Voll.71, No5, P650, 20050 O

[21] http://www.taco-ltd.com/jpn/index.html [22] Chen, S., and Billings, S.A.,“ Neural Networks for Nonlinear Dynamic System Modeling and
Identification,” International Journal of Control, VVol. 56, No.2, pp. 319-346, 1992.01

[23] Broomhead, DS., and Lowe, D.,“ Multivariable Functional Interpolation and Adaptive Networks,” Complex System, Vol. 2, pp.321-355,
1988.00

[24] Moody, J. and Darken, C.,* Fast-learning in Networks of Locallyturned Processing Units,” Neual Computation, Vol 1, pp. 281-294, 1989.0
[2510 000 00000 000000000000 0019940



