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At the last meeting, the Working Group
opined that “we need to give a nudge or push
in a specific direction to suit our engineering
purposes as we perceive them in the short as

well as the long term’

This paper describes and argues for
some specific ‘nudges’ which the author
believes would be particularly useful at
this point in the history of machining

research.



The Process

{In} [P] {Op}
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{I.} = Nominal Input
{I.} = Unanticipated Input Variations
P = The Process
{O,} = Perfromance Measure (Output)
{Os} = Output capabele of being sensed




Aim of WGt
Quantitatively Predict {O } from {1}
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(M)

M, = The process model aimed
at predicting {O,} from given
nominal inputs {l.}




News Brief: May 1997
“Manufacturing Eng.”, SME.

“A metal cutting == modeling
software called 6*Sslhp2RES

to be released by Third Wave
to be realized in 1997.

Capable of modeling forces,
temperatures, material removal rate,
chip growth, chip breaking,

chatter, and vibration.”



Modeling of Machining Operations:

[iterature Database
Patr1 K. Venuvinod

2801 articles, Labelled

Much insight into current status of
modeling of machining operations



Current Status of Modeling
Still grappling with single edge cutting
Still dominated by plane rake face
Dominated by Analytical Modeling
Some FEM recently (mostly 2D)

Need expensive and, often, unreliable
Machining Databases

Good at qualitative prediction and
developing understanding

Quantitative prediction : Limited success



* The Current Ethos of
Modeling

{In} {Op}

{C} = Model Coefficients

MDB
| Machining
ry Database
Xofi. Off-line Experiments



Persisting Problems

Very few practical operations adequately
modeled

Limited success with quantitative prediction

Models must change when chip forms
change. Need to anticipate chip form
change.

Expensive and static Machining Data Base

Can we find an alternative to MDB?



* Sensing
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» Calibrating A Predictive Model
Using Sensed Output
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* Learning




 Augmenting a Learning System
Through {O}
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Augmenting Learning
with Modeling
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Augmenting Learning Through

Modeling as well as Sensing
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* A Possible Nudge
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[M]

[Mg] = The process model aimed at
predicting {Os} — unlike [M,] which
predicts {O,}
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