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i Research directions

= Machining of hard and difficult to
machine materials such as Inconel

= Machining of metal matrix composites
MMC

= High speed machining

= Application of the Fuzzy-Logic and
genetic algorithms in manufacturing

2/9



i Ressources

Equipment :
New High Tech Lab

Researcher (present) :

2 Ph.D. students and 4 co-directed
3 masters (M.Sc.A.) students
Several under graduate students
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Turning of titanium metal matrix composites
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Inconel 718 shaft machining. Roughing and semi finishing

Notch wear when machining Inconel 718

Superimposed chip
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Fuzzy Logic
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Fuzzy Logic, Knowledge base

1. FDSS - [W5_1mojeconcluzje.fuz] =] =]
B9 File Edit Preferences View ‘window Help =12 =]

LT TRETR ) e T =l

=- [!:I Settings

@ SUM.PROD. Inference ~17 ~.33
@ COA Defuzzification -~ 24 ~ 47
- MIN Sgaregation 1.00
ol MIN F'mpagation 0.50
o MAK Fusion
& MINT Hom a17o 0270 0.370 0470
& 0.000 Certainty Threshold Feed f [nmirev]
=~ B Premizes
4T 1: Feed f [mm/rev] ~650 ~1100 ~2000
~34a0 ~1400 ~2650
1.00
0.50
650 qoo 11450 1400 1650 1800 21450 2400 2G50
Average cutting force Fc [N]
~320 ~950
~620 ~1450
: 1.00
[+ M 2 Average cutting force Fo [M]
-l 3 Average feed force Ff [N] Lk
C_p Conclusions 320 570 820 1070 1400
G-laac 12 Depth of cut ap [mm] Average feed force Ff[N]
El- W 2: Flanc wear ¥BE [mm]
El-l& 1: Sharp ~1.5 ~3
; 0.000 m1 - .
0.000 m2 1.00 L e
0.100 am 0.50 =T "--.,_‘__m'-—' Tl
0.100 bm = = = —
1.000 hm 0.50 1.50 250 4.00
s 2wom Depth of cut ap [mm]
-l 3 Failed .
E-E8 Rules Sharp Warn Failed
Dﬁ‘%1[111111cf[nuunuu] 100 e e .
- if Feed f [mmrev] iz ~17 : LT Tl LT ‘-.\ L7 Ta L
and Average cutting force Fo [M] iz 650 0.50 -7 . T el T R
g and Average feed force Ff [N] i ~320 -0100  0.000 o100 0200 0300 0.400 0500 0.600
then Depth of cut ap [mm] iz ~1.5 (0,000 ¢
-G and Flanc wear VBB [mm] is Sharp (0,000 Flanc wear VBB [mm]
[—j—-ﬁ‘% 2:[2.2.1.1.1] cf[0.00. 0.00]
& if Feed f [mmdfrev] is ~.24
[ and Average culting force Fo [M] is ~850 Inference: SUM.FROD. Defuzzification: COA
P and Average feed force FF[M]is ~320 Certainty factars
T then Depth of cut ap [rmm] is 1.5 (00000 Aggregation: MIM Fropagation: MIN Fusion: WA TRarm: MIk
—Cp and Flanc wear YBE [mm] is Sharp [0.000 Certainty Threshold: 0.000
- ’ES [3.3.1.1.11=f10.00. 0.001 . _';I = . _';I
Ready [ NoM |

7/9



Genetic Algorithm

Population of Knowledge Bases
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Genetic Algorithm

l EXPERIMENTAL DATA ]
PREAMISE 1 FHEMISE 2 CONCLUSION
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