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PHI LOSOPHY/ GOALS; There are no new processes in the nmetal renova
Industry, chips are produced using lathes, mlls and other equipnent
much the sane as they were thirty years ago. Sone of them are now
controlled by conputers for accuracy and out of cut time inprovenents
but basically the method is identical. The nost rapid technica
advances have been in the tooling; the material, the holding of it,
the coating of it, the geonetry of it, all to overcone the basic
physics of metal cutting and the problens associated with it.

METHCDS OF ASSESSMENT (GRADI NG METHOD) :

It should be noted that attendance is conpulsory and you will |ose
approximately 1% for every hour that you are elither absent of |ate.
Your final grade will be based on the follow ng assessnent:
3 tests worth 10% each (week 5, 10 & 15) = 30%
1 maj or project assignnent(draft due Feb. 27) = 15%
4 weekly assignnents 5% each = 20%
- attendance, attitude and initiative = 20%
- I = 0,
final exam 168%)

MATERI ALS AND OTHER REQUI REMENTS:

Due to the nature of this course, its rapid changes and devel opnents,
there will be a considerable amount of self-directed research and
learning required on your part. Qur library carries a few texts,
current magazi nes and sone ot her basic resources. Upstairs there is
consi derable information, but you have to dig for it. | can supply
a list of sone of the tooling conpanies. Unlike a traditional theory
course the information is not straight forward, not always current.
Wth this in mnd | expect you to devote approxinmately 5 hours per
week outside of the classroomon research. Anything you find that
you question or feel is valuable to share please bring it to the
attention of your instructor.



COURSE CONTENT

- Hstory of tooling.

- The basic theory of netal cutting.

- Terns associated with the physics of netal cutting.
- Types of chips generated - chip flow and chip control.
- Types of cutting tool angles.

- Machinability ratings.

- Angles on tools and tool bits, brazed tools.

- Cutting forces present.

- Machi ni ng economi cs.

- Theory of cutting fluid action.

- Affect of netal conposition

- Affect of tenperature - Whitaker R ng Theory.

- Affect of lead angle, radius, rigidity.

TEST ONE

- Method of manufacture high speed, carbide.

- Conditions required for use.

- ldentification system for carbide.

- Applications of shapes, tolerances, size, relief angles.
- Negative-positive inserts.

- Insert grades.

- Grade sel ection.

- Types and effects of coatings.

- Tool holders - styles and types.

- Effect of shins, wedges, etc.

TEST TWD

- Tooling catal ogues and sel ection

- Application of technical data.

- Troubl eshooti ng nethods and corrections.

- Ceram c vs carbide.

- Conditions necessary for ceramc.

- Hot and cold press ceramc

- ldentification of ceramc.

- Feed and speed selection with ceramc.

- Jig and fixture purpose, basic design and cost justification

TEST THREE

Distribution and lecture notes on the follow ng discussion papers:

1) Profiling inserts conpani es

- costs

- applications

- tool holder considerations

advant ages/ di sadvant ages



2) Top-notch and topping inserts

3) Trepan, grooving and parting i

4) Drilling wth inserts,

5) Specialized rail and wheel

6) Specialized threading inserts

7) Specialized "oil field"

8) High-productivity insert

9) Insert blanks and other

10) Rating performance and testing of carbide -

nserts -

deep hol es,
gun drills -

finishing -

threading inserts -

and hol der

conpani es
costs
applications
tool hol der considerations
advant ages/ di sadvant ages
conpani es
- costs
- applications
- consi derations
- advant ages/ di sadvant ages
short hol es,
types
- costs
- applications
- costs
- considerations
- advant ages/ di sadvant ages
types
- costs
- applications
- considerations

types

costs
applications
consi derati ons

(AP.I.)
- costs
- types
- applications
- considerations
applications - sanples
- costs
- applications
- considerations

applications of carbide
(i.e.

bur ni shing) - exanpl es

- applications

- types

- costs

- considerations
nmet hods used
- sanples of exanples
- interpretation of

results



11) Interchangeabl e heads, cartridges and other tooling
systens - types
- applications
- considerations
- costs
formul ae exanpl es
applications
interpretation of data

12) Tool Ilife and netal renoval rates

met hods

- applications
- inplications
- costs

13) Insert edge preparation

14) Chip renoval - nethods
- how to overcone - flow away from cutting area
- be convenient size and shape
- fall away from workpi ece tool
and turret

15) O her inserts (industrial dianmond, boron nitride) - costs
- advant ages/
di sadvant age
- applications

16) Mat hematical fornul ae applicable to study
of tool i ng - application
- exanpl es
- i.e. horsepower,
estimating wei ght

17) Spraywel ding - how
- when, where, why

18) Automatic tool wear conpensation systens costs
appl i cations

types of sensing

19) Machi ni ng economi cs machi ni ng costs
i nproved return on investnent

tool rationalization

20) The future of tooling - what to expect
- changes in materials



