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APPENDIX B

GLOSSARY/DEFINITIONS

Benchmark nodel - the best possible nodel, based on the provided
date, as determ ned by three experts.

Cell - a small unit of one or nore workstations.

Cel lul ar Manufacturing - a way of inplenenting G oup Technol ogy

Cl anps - used as hold downs and hol d things together.

Comput er Ai ded Process Planning (CAPP) in an integrated system
Coordi nated effectively and efficiently

CAPP |l inked by CAD-CAMin total integrated nfg. system
CAPP effective for small volunme and high variety of parts

| CAPP  ADVANTAGES

St andar di zati on of process More productive planning
Reduce lead tine Reduce pl anning costs
Consi stent quality More reliable

| CAPP SOFTWARE ELENENTS

Machi nes, Tools, Dies Processes Particul ar part
Capabilities Process vari abl es MWat eri al
Properties Di nensi ons Surf ace
Tol er ance Feeds Shape

di nensi ons
Speeds D nensi ons
Ti mes Tol er ances

Power requirenents

Comput er Ai ded Process Planning (CAPP) does all this as an
I ntegrated system

Two types of CAPP Systens
Retrieval - conputer files of process plan, search

for part code, then retrieved, displayed, printed as

rout e sheet
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Generative system - generates a process plan based on
a conplex logic of the planner.

Comput er process planning can be integrated into product
pl anni ng and controls.

Costs - reflects the expense of producing an itemand price is the
whol esal e or retail amount to be paid for the item Costs
i ncl ude the foll ow ng:

1. Materials
2. Labor
Direct - direct nfg. of the part
Indirect - servicing total nfg. process such as supervision,
mai nt enance, repairs, engineering, quality control,
managenent, office support, research and devel opnent,

sal es
3. Tooling
4. Fixed
Taxes, rent, real estate, power, insurance, fuel
5. Capital - land, buildings, machinery, equipnment (including

I nterest and depreciation)

Cutting - Factors influencing cutting process
Cutting speed, depth of Bui | d-up edge chip Tool wear
cut, cutting fluid
tool angle Di scontinuous chip Machinability
conti nuous chip Tenperature rise

Dat abase - any collection of related data that is stored on one
file, disk, or CD, any collection of related data for a
conput er system

Di nensi oni ng
1st, techni ques of dinensioning including
character of |ine
spaci ng di nensi ons,
maki ng arr owheads

2nd, rules of placenent of dinensioning, assure practical and
| ogi cal arrangenment for sake of legibility

3rd, choice of dinensions - function vs. shop process.

D nmension line. Customary to place dinension figure between broken
dinmension line. Dinension |ine nearest object should be at
least 3/8” away. All others at least 1/4” and uniform through
out the drawing. Dimension lines meet extension lines at right
angles with exceptions. 1/16” between extension line and
object. 0.K. to have iIntersecting extension lines but not
dimension lines.
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Di scrimnation - meking distinctions anong peopl e based on age,
gender, religion, race or ethnic group for the purpose of
provi di ng unequal opportunities.

Drawi ng types:

Assenbl y draw ngs | sonmetric
Installation draw ngs Ot hogr aphi c
Detai |l draw ngs ol i que
Pattern draw ngs Per specti ve

For ge/ Casti ng draw ngs

Drawi ng nust give size description as well as shape
descri ption.

Ef fective - produce the desired consequences or outcones
Efficient - use a mninmumof tinme and resources

Equality - all involved have the sane opportunity to participate
and/ or conpete for enploynent and advancenent based solely on
personal attributes know edge and skills.

Equitabl e - according to natural right or natural justice, marked by
due consideration for what is fair, unbiased, or inpartial.
The Law Dictionary, Second Edition, Steven H G fis.

Et hi cal characteristics - characteristics and behaviors that a)
enabl e the individual to grow and prosper in the work
environnment, b) help others in the workplace do the sane and c)
do not take advantage of, nor hurt others, nor the conpany.

Et hi cal Busi ness Behavi or - concerned with and enabl es, to that

degree possible, all involved to grow and prosper.

Finishing - includes grinding, ultrasonic, abrasive-jet, deburring,
honi ng, polishing, buffing.

Fi xtures - designed for specific purpose placed on or taken off of
machi nes; often are replicas of parts. (Usually a holding
devi ce)

Sanpl e Fixtures: Step Blocks, Hold down strips, Push sticks

Fl exi bl e Manuf acturi ng Systens

Integrates all elenents of nfg. highly autonated
no. of cells each with a robot and CNC machi nes and
automated material handling all interfaced with central
conput er

Cel lul ar Manufacturing = a way of inplenenting G oup Technol ogy

Fl exi ble (variety of products) manufacturing cells
usual | y unmanned

Handl e a variety of parts configuration and in any order.
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Forgi ng - shaped by conpressive force through dies and tools.

G oup dynam c - how the various personalities, individual
backgrounds and jobs/positions function in a group, on a crew,
on a team or conmttee and interact within the cultures of
wor kpl ace/ or gani zat i on.

G oup Technology - (GI) a concept based on design and process
simlarities anong and diversity of parts. Cassifies and
codes part by geonetric simlarities and/ or manufacturing
simlarities.

CLASSI FI CATI ON AND CODI NG BY

DESI GN ATTRI BUTES \ MANUFACTURI NG ATTRI BUTES

I nt ernal / external shape/di nensions Prinmary processes
Aspect ratio (length/wdth - dia.) Secondary and finishing

processes
Tol erance Tol erances and surface finish
Surface finish Sequence of operations
Functi on Tool s. dies, fixtures, machinery

Production quantity and rate

Gl is far nore flexible for customer requirenent for smaller
quantities wth greater variety. Batch operations are
difficult yet npbst production is batch.

GROUP TECHNOLOGY (GT) ADVANTAGES

St andardi ze parts Schedul i ng nore efficient

Reduce design duplication Machi ne use nore efficient

Faster |earning for designer & Statistic avail able on processes,
Engi neers Materials, Parts

Cost estinmates nore accurate Setup tinme reduced

Process pl anni ng standardi zed More consi stent parts

NC Progranmm ng nore automatic Wth CIM CAD- CAM bat ch producti on
approaches cost of mass production

Interpret - an assessnent of adequacy or inadequacy in reference to
sonme standard.

Jigs - references surfaces and points for accurate alignnent of

parts and tools; often used for mass production. Sanpl es:
Angle cut jibs Spacing jigs Bending jigs
Mter jigs V-bl ock jigs

Just-in-tine inventory - the mninmuminventory required to neet the
producti on schedul e or having available only what is needed for
the i medi ately j ob.
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Harassnment - any exercise of authority in such manner as to be
unnecessarily oppressive; connotes purposeful actions and
conduct notivated by a malicious or discrimnatory purpose.
Sexual harassment - “an employee policy or acquiescence In a
practice of compelling female employees to submit to the sexual
advances of their male superiors.” 552d. 1032. Discrimination
on the bases of gender have applied to both men and women and
apply i1n instances of verbal and physical harassment. Source:
The Law Dictionary, Second Edition, Steven H. Gifis, p. 210.

Leader - a thin solid line leading from a note or dimensions and
terminated by an arrowhead or a dot touching the part to which
attention i1s directed. Arrowhead on edge of object. Dot
within object.

Manuf acturi ng Process Materials and Vari abl es

| MATERI AL AND PROCESS VARI ABLES

Tool s, nolds and di es wear Machi ne conditions &
mai nt enance
Lubri cants and net al wor ki ng Environnental conditions on
fluids peopl e and machi nes
Difference in. shipnments of Qperator skills - fatigue,
raw materi al s attention
Mast er scheduling - the process of scheduling, tracking and meeting

project deadlines and time constraints for all processes
related to production/manufacturing operation and Is necessary
for all planning, determining costs and budgeting, and
implementation stages for any project.

Mat eri al Handling - the functions and systems associated with the
transportation, storage, and control of materials and parts in
the total manufacturing cycle of a product.

Mating Parts, Fits between
1. Clearance fit - leaves a space between parts
2. Interference fTit - internal member is larger than external.
3. Transition fit - Could be either 1 or 2.

Measur ement
1. General measurements

A measurement to a level of accuracy typical of
estimates and common household measurement
instruments. A measurement to the 1/64” level of
accuracy common to a steel rule.

Examples: rulers and tape measures (down to 1/8” to
1/167), liquid and dry volume measurements
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2. Preci si on neasurenents

A relative but higher |evel of accuracy within
certain tolerance limts. The tolerance for deci nal
dimensions is generally .002 inches. (unless
ot herw se st ated)
Exanples: - Calipers (Dial and digital), Lasers
MEASURENMENTS
Direct neasurenents - |inear, angular/radial

| Material s Measurenents: Tool i ng Measurenents:

Hei ght Bends

W dt h Joggl es

Thi ckness Bor es

Wi ght/ Density Reans

Har dness Taps

| Strength Measurenents Ef fici ency Measurenents:

Tensil e Ti me

Conpr essi on Rewor k

Shear

Cal cul at ed neasurenents - areas, vol une
Measurenment | nstrunents
Conbi nati on set Thread pitch gage Radi us gage

Feel er gauges
6 Steel rule
Steel tape

Thread ring gage
Go-no-go thread gage
Edge finder
Telescoping gages

Layout hei ght gage
Garr plates
Drill gages
Radius gages

Machine finish gauge Levels

Not es, general -

refer to material call-out, tolerances, heat

treatment, pattern information, surface quality and related
symbols. General notes apply throughout the drawing and are
generally located in the title block of a machine drawings ,
otherwise they are above or to the left of the title block or
lower right-hand corner of the drawing.

Over head costs - general expenditures that cannot be attributed to
any one department or product, excluding cost of materials,

labor and selling.

Producibility - ease of manufacturing and assembly at a minimum

production cost.
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Profit - revenue m nus cost.
Revenue is the nunber of units sold tinmes the price per unit
Costs are all expenditures involved in creating and getting a
product to the market place.

Qual ity assurance - conformng to specification.

Ref erence di nensions (REF) - provide location information for
greater accuracy and are not intended to be nmeasured nor
determ ne shop operations. They are cal cul ated di nensi ons.

Routing sheet - identifies the process sequence, operation and
standardi zed tines for each operation

Scal es
Metric scale
Deci nal scal e
Steel rule
Engi neering scal e
Architect’s scale

Size - see Dimensioning

Statistics - Collection, analysis, interpretation and presentation
of large amount of numerical data.

Frequency Distribution - Distribution - spread of sample
variance

Average (arithmetic means) X = X; + Xo + X3 ... Xy
n

Dispersion (width of curve) R = Xmx = Xnin

Standard deviation

=1V - X)) + (X2 - X)? 4+ (X3 - xX)2 + (Xn - x)?
n -1

X
1

the measurement of each part

Statistical Quality Contro

\ BASI C ELEMENTS OF SQC
Sanmpl e size Distribution Lot size
Random sanpl i ng Popul ati on Frequency
di stribution

Control limits - formulas - but within 30 range

TQC - quality designed into the product, defect prevent
Deming method
Taguchi method
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Surface quality synbol

Tabul ar di nensions - a series having simlar features but different
dinmension. A B,Cthen dinensions listed in a table.

Tests
| NON- DESTRUCTI VE TESTS |
Ther mal gr aphi c Magnetic-particle Eddy current inspection
(heat sensitive I nspection
pai nt)
Acousti c-em ssion Acousti c-i npact X-ray (radiography)
Ther mal U trasonic Li qui d penetration
Hol ogr aphy hol ogr aphi c acousti c hol ogr aphy

interferonetry

Tol er ances

Every di mension on a drawi ng shoul d have a tol erance, either by
general or |ocal note.

Definition of Termns
Nom nal Size - purpose of general identification, e.g.
nominal size of both the hole and the shaft is 1 1/4”

Basi ¢ size - the exact size from which limits of size are
derived. It is the decimal equivalent of the nominal
size, e.g. 1.250”

Tol erance - Total amount of variance

Limts - max. and min. size indicated in tolerance
dimension.

Al'l owance - Minimum clearance space

Tolerance shown by:
1. Limit dimensioning - ¢ .500-.502 -

2. Plus and Minus dimensioning

+.000
il 1 <1.878——— =
Unilatera 8 8_.002
+.002
Bil 1 <1.876— =
i1latera 8 6_.001

<1.750 £.002~>
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3. Single Iimt dinensioning
.05 R MAX

4. Angul ar Di nensi oni ng
30° #1°

Value - the ratio of product function and performance to the cost of
producti on.

Val ue added - the cost of sonething specified by the custonmer or a
step in the process necessary to neet custoner specifications
or any activity or resource within a process which is necessary
to nmeet the configuration of the end product. Doing the job
right the first tinme and thinking of the next group in the
producti on process as custoners are val ue added because they
ultimately save noney and inprove the quality of the product.

Non-val ue added are costs that are of no value to the custoner such
as repeated inspections, rework, delays and storage.

Val ue engi neering - systemthat evaluates all steps and el enents of
the total process as they contribute to the products intended
performance as the | owest possible costs.

Wrkstation - one or nore machines with different operations.
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