Symbols

1-D stackups. See Tolerance analysis, 1-D
2-D stackups. See Tolerance analysis, 2-D
3-D stackups. See Tolerance analysis, 3-D
80-20 rule. See Pareto principle

A

Abutting profile tolerance zone. See Profile
tolerance abutting zones

Accuracy

Active drawing

Actual

feature
local size p-46
mating envelope 5-41
restraint of I!E
simulation of 5-43
mating local size p-49
mating size 5-43
minimum material envelope @
restraint of
simulation of
minimum materia local size @
minimum material size
value
Algorithms IE
Alignment
between

error pa-12] pa-13] pa-16] p4]
|ﬂaun§ﬁ!§!i

one diamond and one round/two holes
one parallel flats and one round/two holes

pa-26] pa-28

parts. See Mating parts

Index

two round/hole and edge contact
two round/hole and sI
two round/two holes p4-15
types of
All around symbol B-13] B-1 ] 5-151
comparison of US and ISO
All over note m -
Allocation
by scaling/resizing/weight factor. See
Toleranceallocation by scaling/resizing/
wei ght factor
cost. SeeToleranceallocation by cost
mi nimization
cost versustolerance. See Cost versus
toleranceallocation
DRSS. See Dynamic Root Sum of the
Squares (DRSS) allocation
manufacturing process. See Tolerance
allocation by manufacturing processes
RSS. See Root Sum of the Squares (RSS)
allocation
Six Sigmatolerance. See Six Sigma tolerance
allocation
statistical tolerance. See Statistical tolerance
allocation
tolerance. See Toleranceallocation
worst case. SeeWorst caseallocati on

Alternative center method
(13] B-122] 123 -12 -12
disadvantages b-46
Level 2 adjustment
Level 3 adjustment
Level 4 adjustment
American National Standards E

ASME Y14.5.1M ?the "Math Standard") B

B B-4l B-23]

-1
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A%VIIiYMBM 3|
7-14
budgeting of coverage b-3] B-134
differences in standards 3|
discrepanciesin
future of
recommendati ons/suggestions
Institute (ANSI) |
superceding
American Society of Mechanical Engineers
(ASME)
Anaysis
computer. See Computer analysis
Estimated Mean Shift. See Estimated Mean
Shiftanalysis
Fixed fastener. See Fixed fastener tolerance
analysis
Floating fastener. See Floating fastener
toleranceanalysis
Future of. SeeFutureof toleranceanalysis
GD&T. See Geometric Dimensioning and
Tolerancing (GD&T) analysis
GR&R. See Gage repeatability and produc-
ibility (GR& R), analysis of
graphical inspection. See Graphical inspec-
tionanalysis
measurement methods. See Measurement
methodsanalysis
MRSS. See Modified Root Sum of the
Squares (MRSS) analysis
process. SeeProcessanalysis
RSS. See Root Sum of the Squares (RSS)
analysis
SRSS. See Static Root Sum of the Squares
(SRSS) analysis
tolerance. SeeToleranceanalysis
worst case. SeeWorst case analysis
Anderson-Darling test for normality
Angle
90° basic. See Implied 90° basic angle
basic. SeeBasicdimension, implied
dimension
90° implied. See Implied 90° angle
dimension
erroneous wedge-shaped tolerance zone for
plus and minus tolerance B-49] B-50] b-119

transition between features

Angled
datum B-79
feature

Angularity tolerance p-104
analysis of
comparison of US and SO |B-18
for a cylindrical feature p-106
for a width-type feature B-104
symbol
ANSI. See American National Standards
Institute (ANS)
Approximation model  [15-5
Arc length symbol b-16
Asea Brown Boveri Ltd. (ABB) E
ASME
standards
Y145. See American National Standards
ASME Y14.5M
Assemblability
worst case B-33] B-34] B-35] b-1249
Assembly B-1] [16-8
clearance. See Fixed fastener
formula; Floatingfastener
formula; Mating parts; Maximum
Material Condition (MMC), whento
apply; Virtual condition boundary
datum feature selection for
deformation [15-5

equation. See Gap equation
for dynamic balance

interface p-71
centering p-41

process variation [L5-4

restraint of partsin p-2(

sequence B-64

shift 3-4

standards P6-4

tolerance

tolerance models
2-D See also Tolerance model, steps
increating (2-D/3-D)
closed loop [L3-4] [13-11] [13-13] [13-14
critical features




datum paths
datum reference systems
degrees of freedom [13-5
geometric variations See
alsoVariation
graph
key characteristics [L3-10
kinematic joints 13-5
modeling
modeling rules 13-9
open loop
performance requirements. See Perfor-
mance requirements
redundant vectors
stepsin creating. See Tolerance model,
stepsin creating
vector loops P-3] [11-7 @
Bl 314 P3-4
vectors. SeeVectors

variation sources

Attribute
data @

process capability models [L7-
Automated verification [16-1(
Automation [L5-2

Auxiliary
dimension
comparison of US and 1SO
view
Average diameter B-56
Axis

datum. See Datum axis
feature, control of. See Feature control frame

B
Baldrige. See Malcolm Baldrige National

Quality Award
Bar stock
Base line dimensioning
Basic

angle See also Angle,
basic; Basicdimension
dimension
defining a basic profile b-145
established by general note
for profile boundary offset
frame
implied. See Implied basic dimension

Index -3

limiting length or area of tolerance zone E
Seealso Limited length/areaindica-
tion
locating a datum target
locating termination of tolerance zone E
locating true position. See True position
methodsfor establishing
shown as reference b-18
symbol (frame) [B-11
zero implied. See Implied basic dimension
dimension symbol
comparison of US and 1SO E
profile See also Profile tolerance
defined by basic dimensions p-145
defined by CAD/CAM model
defined by grid system
defined by mathematical formula
zone b

showing termination of tolerance
tolerance boundary offset from
tool path along
sze
Beta distribution
Between symbol B-16] B-150] B-154
comparison of US and SO
Bidirectional positional tolerance 3|
Bilateral profile tolerance. See Profile toler-
ance, bilateral
equal. SeeProfiletolerance, equal-bilateral
analysis of
unequal. SeeProfiletolerance, unequal
bilateral
analysis of
Binomial distribution [10-8
Bolt circle b-114
Bonustolerance
a LMC %
a MMC

Boundary

of perfect form

a LMC p-28
a MMC

not required B-30]
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resultant condition. See Resultant condition
boundary
sizelimit. See Size limit boundary

tolerance p-14
virtual condition. SeeVirtual condition

boundary _
Bounded feature B-11] B-124
as a datum feature p-77

composite profile tolerance for asingle
feature E
datum targets applied to
positional tolerancefor. See Positional
tolerance for a bounded feature
Broken-out section ¥-19

C

CAD. See Computer Aided Design (CAD)
CAD/CAM. See Computer Aided Design
(CAD); Computer Aided Manufacturing
(CAM)
CAE. See Computer Aided Engineering (CAE)
CAM. SeeComputer Aided Manufacturing
(CAM)
Candidate
datum
reference
datum reference frame B-90
Cartesian coordinates B-69] B-70
Casting [16-18
drawing @-5 .
Castings/forgings 515
CAT , 15-13) See also
Computer Aided Tolerancing (CAT)
Cauchy distribution
Center
line
implied 90° angle
marks
method
alternative. See Alternative center method
plane

control of. See Feature control frame

control of feature [B-106. m E

establishing a datum from a feature p-65
establishing a datum from feature B-89

point B-38] B-41]
Centering See also Regardless of Feature

Size(RFS), whento apply
Central tolerance zone
Certification of GD&T professionals
Chain
dimensioning b-114
line b-65)
Characteristic symbol. See Geometric charac-
teristic symbol
Circular runout tolerance E
141] B-144
symbol p-13
Circularity (roundness) tolerance E
analysis of
control by limits of size p-22
control of lobes. See Lobes, circularity
control
for a nonspherical feature H
for a spherical feature 5-55
in the free state
not affecting size, taper, or straightness E
B4
not modifiable to MMC or LMC
symbol
with average diameter p-56
Clearance fit. See Fixed fastener
formula; Floatingfastener
formula; Mating parts; Maximum
Material Condition (MMC), whento
apply; Virtual condition
Clocking
Closed loop. See Assembly tolerance model,
closed|oop
CM/PDM. See Configuration Management/
Product Data Management
CMM. SeeCoordinate measuring machine
(CMM)
Co-datums. See Hyphenated co-datums
Coaxia/coplanar pattern of features E
136 @
Combined contro
Company vault [16-13
Component
deformation [15-5




libraries [L6-9
Composite tolerance

positional. SeePositional tolerance, pattern
control,composite
analysis of
comparison of US and 1SO
verification

profile
analysis of
for apattern of features. See Profile
tolerance, composite, for a pattern of
features
for asingle feature. See Profiletolerance,
composite, for a single feature

rulesfor. See Rulesfor pattern control,
composite

Computer

Aided Design (CAD) fi5]

Aided Design (CAD)/Manufacturing (CAM)

Aided Engineering (CAE)

Aided Tolerancing (CAT) [15-2

analysis
Concentricity tolerance E
b-161

analysis of P-33
comparison of US and SO
comparison with other methods [B-16(
control of lobes. Seelobes, concentricity
control
for multifold symmetry
symbol
Concurrent
engineeri n
index [10-12
Condition
material. See Material condition
resultant. See Resultant condition
virtual. SeeVirtual condition
Configuration
layout
Management
Management/Product Data Management

Conical
surface

control of

Index I-5

tolerance zone

Constraints E
Contributionchart. See Percent contribution
chart
Control
combined. See Combined controls
extent of profile tolerance. See Extent of
profiletolerance
four levels of. See Levels of control
Controlled radius p-59
symbol b-5C
comparison of US and 1SO E
tolerance
Conventional
breaks §-22
practices {-23
Coordinate
dimensioning E
measuring machine (CMM) Iﬂ
Bl Bo-1
system
Cartesian. See Cartesian coordinates
polar. SeePolar coordinate system
rectangular. See Rectangular coordinate
system
Coplanarity

positional tolerance for

Cost
appraisal [L-
failure E
minimization/optimization
prevention
versus tolerance [14-3] 14-19] 14-20] [i4]

114-24
alocation [14-4
curves
function [14-2
functions [14-2C
models [14-2

Counterbore

depth
pan head p2-25
socket head P2-29

symbol
comparison of US and 1SO E
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Countersink. See Double-fixed fastener; Fixed
fastener
comparison of US and 1SO E
symbol
Critical features. See Assembly tolerance
models, critical features
Critical-to-quality (CTQ) characteristic E-]
@
Crosby Quality College E
Cross product
CTQ. SeeCritical to Quality (CTQ) character-
istic
Customer
external
interna
satisfaction E
Cylinder, pitch. See Pitch cylinder
Cylindrical
surface, control of B-21 @
tolerance zone p-1
Cylindricity tolerance E
analysis of P-25
symbol B-13
with average diameter B-56

D

D-shaped feature. See Bounded feature
Data eXchange Format (DXF)
Data Management [16-12
Data Points
Database FormaI Standards
Datum B-6] B-61] B-6d

accuracy E

angled See Angled datum

b-95| b-97

136 b-137)

comparison of US and ISO -
candidate. See Candidate datum

co%arison of US and ISO E

degrees of freedom

feature
angled. See Angled feature
identification

selection
subject to size variation [18-
surrogate/temporary -64

symbol E-ed
symbol placement E-64
unstable (rocking) B-8S
from a feature pattern
generating line as
comparison of US and 1SO
hyphenated co-datums. See Hyphenated co-
datums
implied. See Implied datum
letter
comparison of US and 1SO
mathematically defined surface
comparison of US and 1SO
origin from. See Origin from a datum
reference frame
paths. See Assembly tolerance models, datum
paths
plane Elj 5-69] B-91] B-119
point
precedence b-14] B-63] F-68] B-69 See
also Degrees of freedom
reference
reference frame (DRF) E

candidate. See Candidate datumreference

frame

displacement B-80) E&d
establishing -62

general note [5-164

multiple. See Multiple DRFs
origin from
simultaneous/separate requirements. See
Smultaneous/separaterequirements
using in atolerance analysis. See Assembly
tolerance models datum reference systems
sequence
comparison of USand ISO -1
simulation/simulator p-68] B-89) B-99] See
also True Geometric Counterpart (TGC)
sequence
symbol

placement

target.
application 597

math-defined feature

revolute
stepped surfaces



dimensions [5-94
identification of [5-92
interdependency of B-95
switchable precedence b-99
symbol p-13
types of B-92

target line
comparison of US and 1SO

Defects
absence of [1-1
assembly f1-2) p1-3) f1-13f f1-1

comparison of variation models

RSS
calculating
assembly E&z_!
comparison of GD&T R1-1
part/component [11-10
using GD&T p1-1
fabrication
machine uncertainty P0-4
modeling with Poisson [L0-§
part/component
per million opportunities (dpmo)
cost of poor quality [1-S
per opportunity (dpo) [L7-3
per unit (DPU) [10-9] [17-3
estimating yield [10-1¢
how to calculate R1-1
Six Sigma measurement E
rate -4
Six Sigma philosophy EZ
Six Sigma quality [L0-12
weighting methodology [L7-7] See also
Toleranceallocation by scaling/resizing/
wei ght factor
Degrees of freedom See also
Assembly tolerance models degrees of
freedom; Datum degrees of freedom
Deming, W. Edwards E
14 points E
Deming Prize
Department of Defense (DoD) E
Depth symbol
comparison of US and 1SO @
Derived
element E
median line p-38] B-39] See also Straight-

Index I-7

nesstolerance, derived median plane/line

control %
median plane p-38 See also Straight-
nesstolerance, derived median plane/line
Design
engineering driven E
for assembly
for assembly (DFA) E
for manufacturability (DFM) E
inspection driven
process driven
requirements. See Performance requirements
Detail drawings E
DFA. See Design for assembly (DFA)
DFM. See Design for manufacturability (DFM)
Diameter
average. See Average diameter
spherical. See Spherical diameter

symbol
application of

comparison of US and 1SO @
Digita Equipment Corporation (DEC) E
Dimension {@-29
assembly [13-3
auxiliary
comparison of US and I1SO
basic. SeeBaS|cd|menS|on
chai ns

component ES 2] 13-3] n3-14

controlled
decimal value

inch

dependent [13-2
independent [L3-7
limit. See Limit dimensioning

loop. SeeVector loop. SeeLoop diagram
nominal. See Nominal dimension

origin symbol p-13] p-112] b-163

path. Seealso Loopdiagram

paths

redundant

reference p-18

theoretically exact

comparison of US and 1SO E

Dimensional management

future of P6-13

process p-8| p-10
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system
team
Dimensioning
and tolerancing Bq
methods
baseline. See Baseline dimensioning
chain. See Chain dimensioning
fundamental rules. See Fundamental rules
limit dimensioning. See Limit dimension-
ing
limits and fits. See Limitsand fits
plus and minustolerancing. See Plusand
minustolerance
polar coordinate. See Polar coordinate
system
rectangular coordinate. See Rectangular
coordinatesystem
Dimensionless print
Dimensions. See Dimension
Discrimination
Displacement, DRF. See Datum reference
frame (DRF) displacement
Disposition of profile tolerance zone. See
Profiletolerance, disposition of zone
Distribution [10-2
Beta. SeeBetadistribution
binomia. SeeBinomial distribution
Cauchy. See Cauchy distribution
Exponential. See Exponential distribution

fitting

function B-5] Seealso Probability distribu-
tionfunction
zone E

Gamma. See Gamma distribution

Gaussian. See Gaussian distribution

Hypergeometric. See Hypergeometric
distribution

information

Johnson. See Johnson distribution

Lambda. See Lambda distribution

Laplace. SeelLaplacedistribution

Logistic. SeelLogisticdistribution

Lognormal. See Lognormal distribution

manufacturing. See Manufacturing distribu-
tion

nonnormal. See Non normal distribution

normal. See Normal distribution

Pearson. See Pearson distribution

Poisson. SeePoissondistribution
type of E
uniform. See Uniform distribution
Weibull. See Weibull distribution
DoD. See Department of Defense (DoD)
Dot product E
Double-fixed fastener
calculation
clearance hole
countersink diameter
head height p2-1]
examples P2-4
formula p2-11
sizes/tolerances
clearance hole diameter D2-2
countersink diameter P2-24
nonfloating nut plate p2-23
tapped hole

dpmo. SeeDefects per million opportunities

(dpmo)
dpo. SeeDefectsper million opportunities
(dpmo)
DPU. See Defects per unit (DPU)
Drawing

GD&T
history

interpretation @

DRF. See Datum reference frame
DRSS. See Dynamic Root Sum of the Squares
(DRSS
Dynaéni(ﬁot Sum of the Squares (DRSS)
15-7
alocation [L1-20] [11-23] [11-24
Dynamic RSS
alocation. See Dynamic Root Sum of the
Squares (DRSS) allocation

E

E-mail
Each
element
radial element
Electronic
automation



mail
Elliptical cylinder
Encapsulated PostScript (EPS)
Engineering driven design
English language to control part features
Envelope .
(Taylor) principle. See Taylor Principle
actual mating. See Actual mating envelope
actual minimum material. See Actual mating/
minimummaterial envelope
boundary of perfect form. See Boundary of
perfect form
Equal
bilateral tolerance E
converting an external feature at LMC to
ﬂerti ng an external feature at MMC to
D-3(
ﬂerting an internal feature at LMC to
D-3(
converting an internal feature at MMC to
precedencedatums. See Hyphenated co-
datums
Error sources P0-2
Estimated Mean Shift analysis
Estimates of manufacturability [LO-1
Evolution of quality [L-2
Experimental drawing B-3(
Exponential distribution [L0-§
Extension
(projection) lines m -
comparison of US and 1SO |')-
of principle - |:-82 b
Extent of profile tolerance -145] b-1
External/internal features of size p-1

F

FAQ (Frequently Asked Question) B-3] B-4] EJ
-10] pb-11] B-48] b-60] B-74
6] b-88] b-91) b-92) b-94]| b-95
7] B-102) b-103] B-114f B-132
36] B-138] pb-143] p-144| B-150

Fastener

double-fixed. See Double-fixed fastener

fixed. See Fixed fastener

floating. See Floating fastener

Feature %

Index -9

axis

bounded. SeeBounded feature

comparison of US and 1SO @
placement p-14, -
reading ﬂ
D-shaped. See Bounded feature
datum. See Datum feature
factoring method
nonsize. See Nonsizefeature
of size
internal/external. See External/internal
features of size
pattern. See Pattern of features
relating tolerance zone framework (FRTZF)
rotation
spherical. See Spherical feature
File Transfer Protocol (FTP)
FIM. SeeFull Indicator Movement (FIM)
FIR. See Full Indicator Runout (FIR)
First-angle projection
Fit, clearance. See Fixed fastener
formula; Floatingfastener
formula; Mating parts; Maximum
Material Condition (MMC), whento
apply; Virtual condition boundary
Fits, limits and. See Limits and fits
Five Sigma rule of thumb
Fixed and floating fastener. See Fixed
fastener; Floating fastener
Fixed fastener p2-1 ﬂ
calculation
assembly shift
clearance hole diameter
counterbore diameter P2-1(
double. See Double-fixed fastener
examples p2-3
formula
projected tolerance zone. See Projected
tolerancezone
sizes/tolerances
clearance hole diameter
counterbore hole diameter
countersink diameter D2-27
floating nut plate p2-21
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head height
nonfloating nut plate
tapped hole
tolerance analysis of
Flat
head screw ‘
calculating head height p2-26
pattern layout drawing B-9
Flatness tolerance -1
analysis of

derived median plane
for a width-type feature |
per unit area
single planar surface
symbol E
Flaws @
Floating and fixed fastener. See Fixed
fastener; Floatingfastener

Floating fastener

calculation
clearance hole diameter
counterbore diameter p2-9
examples p2-2

formula p2-§
sizes/tolerances
clearance hole diameter D2-2(]
counterbore hole diameter P2-20
floating nut plate R2-2(
tolerance analysis of
Ford Motor Company [L0-11
Forgings/castings. See Castings/forgings
Form
qualifying notes
comparison of US and 1SO
control. See Formtolerance
Form tolerance See also Levels of
control, Level 2: overall form
analysis of
circularity (roundness). See Circularity
(roundness) tolerance
comparison of US and I1SO
cylindricity. SeeCylindricity tolerance
flatness. SeeFormtolerance
limits of size. See Levels of control, Level 2:
overall form; Limits of size
profile. See Profiletolerance
runout. See Runout tolerance

straightness. See Straightnesstolerance
when to use
Formula
double-fixed fastener. See Double-fixed
fastener formula
fixed fastener. See Fixed fastener formula
floating fastener. See Floating fastener
formula
resultant condition B-3§
virtual condition
Frame
basic dimension. See Basic dimension frame
datum feature symbol. See Datum feature
symbol
datum reference. See Datum reference frame
feature control. See Feature control frame
Framework of boundaries/zones
feature relating (FRTZF). See Feature
relating tolerance zone framework
(FRTZF)
pattern locating (PLTZF). See Pattern
locating tolerance zone framework
(PLTZF)
Freestate

symbol b-16

comparison of US and 1SO @

Freedom, degrees of. See Datum degrees of
freedom; Degrees of freedom

FRTZF. SeeFeature Relating Tolerance Zone
Framework (FRTZF); Featurerelating
tolerance zone framework (FRTZF)

FTP. SeeFile Transfer Protocol (FTP)

Full

Indicator
Movement (FI
Runout (FIR) B-139
sections
Functional

gaging
hierarchy B-63| B-71
regquirements
Gages

Fundamental
levels of control. See Levels of control
rules

Future of

academia



dimensional management R6-1] p6-1
dimensioning and tolerancing P6-1
GD&T p-164| p6-1] p6-5| p6-1
global standardsand business perspective
research
software tools
standards

dimensioning/tolerancing

metrology R6-11
tolerance analysis @
tolerancing

in academics

in business p6-2

G
Gage r%eaiability and reproducibility (GR&R)

analysis
Gaging
functional B-25
tolerances [19-3
virtua B-44
Galvin, Bob [1-6
Gamma distribution [L0-6
Gap equation. See Performance
requirements; Tolerance analysisequa-
tions, vector loop (2-D)
1-D p-7] fi1]
2-D/3-D
Gauss, Karl Frederick [10-7
Gaussian distribution P1-8
GD&T. See Geometric Dimensioning and
Toleranci %GD& T)

Gearg/splines

Generadl
dimensions
tolerance

comparison of US and ISO E
Generation templates
Geometric
characteristic symbol
Dimensioning and Tolerancing (GD&T) EI
Bl B-1l B9l B-2] B2
advice -3
analysis of
certification of GD&T professionals E
future of. See Future of GD& T

Index 1-11

instant [-163
overview b-9
symbols b
what isit? p-2

when to use b-8] B9
why to use p-4
Product Specification m
tolerance |B-3
tolerancing B-11] B-19
variation. SeeVariation, geometric
Geometrical
Product Specification (GPS)
Masterplan
GIDEP [7-2
GO gages [19-1
GR&R. See Gage repeatability and reproduc-
ibility (GR&R)
Graphical inspection analysis [L8-2
Groove B-10] B-138] B-142] p-144

H
Half sections %
Harry, Mikel J.
Histogram
Hog Out Parts
Hole
angled. See Angled feature
counterbored. SeeCounterbore
countersunk. See Countersink
pattern verification
slotted. SeeSottedhole
Horizontal loop See also Assembly
tolerance models, vector loops
HPGL
Hypergeometric distribution
Hypertext Markup Language (HTML
Hyphenated co-datums 3

IGES [16-2G
Implied
90° angle dimension p-19
90° basic angle dimension

basic dimension



1-12  Index

datum
parallelism/perpendicularity
symmetry p-116
Independency Principle
Indication of limited length/area. See Limited
length/areaindication

Indicator movement/swing
Injection molded plastic

Inner/outer boundary B-46
using in atolerance analysis
Inspection driven design
Instant GD&T pB-163]
Integrated
design process [1-9
product team fio-13
Interchangeability [B-1
Internal/external features of size. See External/
internal features of size
International
Organization for Standardization (1SO) E-I

kol p-2l

standards

Telephone and Telegraph Corporation E
Internet
Interrupted surface
Intranet

I1SO. Seelnternational Organization for
Standardization (1S0)

1SO 9000

| sometric views

J

Johnson distribution
Joint Photographic Experts Group (JPEG) E-l

Juran Institute, Inc. E
Juran, Joseph E

K
Key characteristics See also

Assembly tolerance models, key character-
istics
Kinematic joints. See Assembly tolerance
model, kinematic joints
degrees of freedom
incoming [13-§
outgoing [13-§

path across
types ,
cylindrical slider [L3-6
edge slider [L3-5] [L3-
paralel cylinders [L3-6] [13-7
planar
planar joint [L3-6
Kinematic model [15-4
Kodak
Kurtosis

L

Method [14-7
Lambda distribution [L5-8
Language E
"Language of management is money" E
Laplace distribution
Lay
Layout Gaging
L east
Material Condition (LMC
for feature control
symbol

%hen to apply %—15 El

zerotolerance at. See Zero tolerance at
MMC/LMC
squares
Levels of control
Level 1: size and 2-D form
Level 2: overall form
Level 3: orientation [B-20] B-33] |
Level 4: location
Limit dimensioning B-48] b-49
Limited length/area indication
Limits
and fits
and fits symbol
of size See also Rules, #1
boundary. See Szelimit boundary
circularity control. SeeCircularity
(roundness) tolerance control by limits of

Lagrange Multirlier

544
5-5(
10

size

cylindrical feature

width-type feature p-22
Line

center. SeeCenter line



chain. SeeChainline
derived median. See Derived median line
extension. SeeExtensionlines
phantom. See Phantomline
precedence
profile. SeeProfiletolerance of aline
profile of a. See Profiletolerance, of aline
Linear
tolerance See also Plus and
minustolerance
comparison with GD&T @
LMC. Seeleast Material Condition (LMC)
Lobes

Location tolerance. See Levels of control, Level
4: |ocation
Logistic distribution [LO-6

Lognormal p1-2
distribution [L0-§
approximation to Normal distribution

transforming values
Loop. SeeVector loop
closed. SeeClosed loop
diagram. See Assembly tolerance models,
vector loops
equation. SeeToleranceanalysisequations,
vector loop (2-D)
horizontal. See Horizontal loop
open. SeeOpenloop
vertical. SeeVertical loop
Lower specification limit E

M
Machined part E

drawing
Machining processes |l -
Malcolm Bd%e National Quality Award E-I

deS|gn and production processes are coordi-
nated

differs from 1SO 9000

Motorola E

Manufacturing
process P-5] p-15

capability data. SeeProcesscapability

Index 1-13

data
distributions
variation. See Variation sources, process
processcapability. See Process capability
Master Model @
Theory @
Material condition See also Least
Material Condition (LMC); Maximum
Material Condition (MMC); Regardlessof
Feature Sze (RFS)
analysis of
least. Seeleast Material Condition (LMC)
maximum. See Maximum Material Condition
(MMC)
modifier symbol
modifiers
analysis of
proper use of p4-1(
regardless of feature size. See Regardless of
Feature Sze (RFS)
Math Standard
ASME Y14.5.1M (the "Math Standard"). See
American National Standards, ASVIE
Y14.5M (the"Math Standard")
Mathematically defined surface @
comparison of US and 1SO ﬂ
datum targets for
profile control for
Mathematization [7-4
Mating parts B-36] Bl
See also Fixed fastener
formula; Floatingfastener
formula; Maximum Material Condition
(MMC), whentoapply; Virtual condition
Maximum
inscribed circle
Material Condition (MMC)
for feature control 5-25
symbol m
when to apply B-15] B-23] B-31] B4
zerotolerance at. See Zerotolerance at
MMC/LMC
MBNQA. SeeMalcolmBaldrige National
Quality Award
MCS. SeeMonteCarlo Smulation (MCS)
Mean B-2] 103
gap. See Gap equation
Measured value
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M easurement
methods analysis
temperature
Median
line
derived. SeeDerived medianline
plane
comparison of US and 1SO
derived. SeeDerived median plane
Method of System Moments (MSM) E

f7] (58] [i5-9] fi5-1
Metrology p-3

Minimum circumscribed circle

Minimum cost. See Tolerance allocation by
cost minimization

Minimum radial separation

Minimum stock protection. See Least Material
Condition (LMC), whento apply

Minitab 12 [10-4] [10-7

Modern manufacturability E

Modified Root Sum of the Squares (MRSS)
analysis

Modifying symbol

when to apply B-15
Monte Carlo Simulation (MCS) E

Motorola
Baldrige Award E
Six Sigmais a trademark of
MRSS. See Modified Root Sum of the Squares
(MRSS)
MSM. See Method of System Moments (MSM)
Multiple
Datum Structures [19-14
DRFs

N

National
Science Foundation (NSF) E
Standards [b-23

Native database [16-19

NOGO gages [L9-2

Nominal dimension

Non normal distribution [LO-6

Nonrigid part
average diameter. See Average diameter
comparison of US and ISO é
restraint. SeeRestraint of nonrigid part

Nonsize feature 5-75
Normal distribution [L5-8
Normality E
Note
all over. See All over note
drawing E
for "instant" GD&T
for runout control -144
genera datum reference frame p-164
restraining. SeeFreestate; Restraint of
nonrigid part
to modify tolerance
NSF. SeeNational Science Foundation (NSF)
Number of places
symbol
Numerical notation
comparison of US and 1SO @
Nut plates See also Double-fixed
fastener; Fixedfastener; Floating
fastener

@)
O-ring groove B-48] b-64] B-144] See also

Groove
Obsolete drawin
Offset sections f-1
Open loop. See Assembly tolerance models,

openloop
Optimizing

unstable (rocking) datum feature
Optimum acceptance fraction
Order of precedence. See Datum precedence
Organize for quality improvement
Orientationcontrol. See Orientation tolerance
Orientation tolerance See also Levels of
control, Level 3: orientation
analysis of
angularity. SeeAngularitytolerance
applications table B-110
applied to line elements -107
comparison of US and 1SO p-19
datum application B-104
how to apply B-103
paralelism. See Parallelism tolerance
perpendicularity. SeePerpendicularity
tolerance
when to use

withtangent plane. See Tangent plane




zero. See Zero tolerance at MMC/LMC
orientation
Origin
dimension origin symbol. See Dimension
originsymbol
fro&iatum reference frame E

Outer/inner boundary
using in atolerance analysis
Outline, profile. See Basic profile
Over limited length/area. See Limited length/
areaindication

P

Paper gaging
advantages and disadvantages [L8-3
Paperl ess/electronic environment
Parallelism tolerance
analysis of P-26
symbol p-13
Pareto principle
Partial views
Pattern
Locating Tolerance Zone Framework
(PLTZF) B-12d
of features
composite tolerance for positional. See
Positional tolerance, pattern control,
composite
profile. See Profiletolerance, composite
radial. See Radial feature pattern
PDF. See Portable Document Format (PDF)
Pearson distribution [L5-8
Per areallength unit @
Percent
containment E
contribution chart
Perfect form. See Boundary of perfect form
boundary at LMC. See Boundary of perfect
format LMC
boundary at MMC. See Boundary of perfect
format MMC
not required. See Boundary of perfect form
not required
Performance
expected assembl 1-15
r uireﬁts -2| [13-10] [13-11]
pA-7

Index 1-15

Perpendicularity tolerance
analysis of P-26
symbol B-13

Personal computer [7-2

Phantom line B-92] p-147

Piecepart tolerance. See Tolerance, piecepart

Pin _

diamond E
paralel-flats p4-

Pins. See Alignment pins

Pitch cylinder

Pitch diameter rule

comparison of US and SO
Placement
datum feature symbol. See Datum symbol
placement
feature control frame. See Feature control
frame placement

Plane

center. SeeCenter plane
datum. See Datum plane
derived median. See Derived median plane
featurecenter. See Feature center plane
median

comparison of US and ISO B-18
mutually perpendicular 5-7(
tangent. SeeTangent plane
tolerance. SeeTolerance plane, sweeping

PLTZF. SeePattern Locating Tolerance Zone
Framework (PLTZF)

Plus and minus tolerance See also
Angleplusand minustolerance; Linear
tolerance

comparison with GD& T @
Point

center. SeeCenter point

datum. See Datum point

Poisson distribution [L0-8| [10-9

Polar coordinate system

Population E

parameter zone E

Portable Document Format (PDF)

Positional control. See Positional tolerance

Positional tolerance

analysis of
comparison of US and ISO E
datum application p-116
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for a bounded feature ﬂ‘
for coaxiality to a datum 5-131
how to apply B-114
pattern control
coaxial/coplanar features p-136
composite b
single-segment
stacked segments
symbol
trueposition. See True position
with implied datums
with projected tolerance zone

zero. See Zerotolerance at MMC/LMC
positional
Precedence, datum. See Datum precedence
switchable. See Datumtarget switchable
precedence
Principle
Envelope (Taylor). See Taylor Principle
extended/extension. See Extension of
principle
of Independency
comparison of US and 1SO
Probabilities
additive
Probability distribution function [L0-g
Probe E

Process
analysis
capability [15-10
data See also Manu-

facturing process capability data

index (Cp) [ m

relative to process centenng (Cpk) [ -

indices B-2
long-term [L-8]
matrix

models

short-term [1-7]

changes to the design or manufacturing

driven design

manufacturing. See Manufacturing process

selection

shift [L0-12
variation P6-4
Product B
Data Management (PDM)
development process
documentation
financial success [10-1
performance [L0-1
product feature [1-3
product satisfaction E
vault
Profile
basic. SeeBasicprofile
control. SeeProfiletolerance
outline. See Basic profile
Profile tolerance p-145
abutting zones b-15
analysis of P-
application p-14
basic profile. See Basic profile
bilateral
comparison of US and I1SO
composite [5-154
analysis of P-36 _
for a pattern of features 5-154|
for a single feature WSE'
controlling the extent of p-15
datum application B-149
disposition of zone [-145) -
equal bilateral
analysis of P-34
equal-bilateral
extent of. See Extent of profiletolerance
for a combination of attributes
for coplanarity ‘
for form control [5-60) ﬂ
for math-defined surfac&e
for stepped surfaces [-97
how to apply p-145
of aline p-149
of asurface B-145| p-149
symbol p-13
unegual bilateral

analysis of |
Projected tolerance zone p2-15

application b-119



comparison of US and I1SO ]
comparison with no projection |
comparison without projected zone
symbol

Projection view

Proportional scaling

Push pin versus fixed pin gaging

Q

Quality %
control
Croshy Quality College E
evolution of
improvement
organize for
is free
planning
prediction models %
Six Sigma approach
Quantitative measure of manufacturability E
Question (Frequently Asked Question). See
FAQ

R

Radial feature pattern B-134
Radius
controlled. See Controlled radius
spherical. See Spherical radius
ool
comparison of US and SO
tolerance
zone
Rapid prototypes [16-18
Receiver Gages [19-1
Rectangular coordinate system p-122
Reference
dimension pB-1§
application b-18
comparison of US and SO
symbol
frame (DRF)
multiple '
Regardless of Feature Size (RFS

P

Release procedures [16-12

Index 1-17

Removed section §-23
Repeatability [7-3
Requirements. See Performance requirements
functional. See Functional requirements
simultaneous/separate. See Simultaneous/
separaterequirements
Research
Resize. SeeToleranceallocation by scaling/
resizing/weight factor
factor. SeeToleranceallocationby scaling/
resizing/weight factor
Restraint
of minimum material envelope. See Actual
minimum material envelope, restraint of

of nonrigid partg
using a note p-144
Restrictive tolerance
comparison of US and SO
Resultant condition

boundary B-31

MMC B-37
using in atolerance analysis
Revision blocks }-16
Revolute 5-07
control
with circularity -5
with concentricity
with runout
datum targets applied to
Revolved section
RFS. See Regardless of feature size (RFS)
RMS (root-mean-square) deviation index
Rocking. See Datumfeature, unstable (rocking)
Root Sum of the Squares (RSS) p-12] [13]
[3-20] [i3-21] [15-6] [i5-7
allocation
by cost minimization [14-14
by manufacturing processes
o]
by scaling/resizing/weight factor
analysis P-12) [12-2
expression [13-20
Rotation
Rotational shift tolerance [18-16
Roughness
Roundness. SeeCircularity
RSS. See Root Sum of the Squares (RSS)
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Rules

# b-27] b2d

comparison of US and 1SO

exceptions. See Boundary of perfect form

notrequired; Independency principle
#2
comparison of US and 1SO
2a
comparison of US and 1SO
assembly tolerance models. See Assembly
tolerance models, modeling; Assembly
tolerance models, modeling rules
Five Sigmarule of thumb. See Five sigma
rule of thumb
for pattern control
composite
stacked single segment
fundamental. See Fundamental rules
pitch diameter
comparison of US and 1SO
Runout control. See Runout tolerance
Runout tolerance b

genera note for p-1
how to apply B-139
over alimited length/area
total. SeeTotal runouttolerance
when to use

S

Schroeder, Richard E
Screw threads
Secondary datum feature [L9-5
Section views
Semantics E

Sensitivit 12-4] 12-11) 12
2] [ 13-16)
analysus
Separate

gaging requirement
requirement. See Simultaneous/separate
requirements
Sequence

assembly

datum simulation. See Datum simulation/
simulator sequence
Sequential geometric product definition [L9-12

Sheetmetal [L6-16
Shift. See Datum reference frame
Sigma value
Simulation/simulator
actual mating envelope. See Actual mating
envelope
actual minimum material envelope. See
Actual minimum material envelope
datum. See Datum simulation/simulator
Simultaneous
engineering teams
gaging requirement [19-9
comparison of US and 1SO
Simult-aneo%oarate requirements E
gaging. See Separate g_agi ng requirement
note to override -87] b-88
with composite tolerance [5-137
Six Sigma
Academy E

approach to quality [1-6] [17-1

capability po-1 “
critical-to-quality (CTQ) characteristic E
degradatlon in short-term performance

history of [1-6
initiative P6-2
long-term perspective E
long-term process capability [1-8| -
predicting assembly quality [L1-1
processcapability. See Process capability
quality method E
Research Institute (SSRI) E
short-term process capability |1 - -
sigma value
statistic [1-7
techniques
tolerance alocation. See Tolerancealloca-
tion by manufacturing processes

trademark of Motorola m

Size

actual mating. See Actual mating size




actual minimum material. See Actual
minimum material size
actual minimum material local. See Actual
minimum material local size
and tolerance
basic
control
comparison of US and 1SO
datums
analysis of
feature of. See Feature of size
limit B-49
boundary
spine. SeeSpine
maximum material/least material condition

Regardless of. See Regardless of feature size

(RFS)

resultant condition See also Resultant

condition

virtual condition See also

Virtual condition

Sketch

SPC (Statistical Process Control)
Specification, production inspection B-1
Spherical

boundary

diameter
symbol

tolerance zone
feature, circularity tolerance for E59
feature, positional tolerance for [-35

Spine i
cylindrical feature B-2
width-type feature

Splines. SeeGears/splines

Splines/gears. SeeGears/splines

Square symbol B-92
comparison of US and I1SO jB-11

SRSS analysis. See Static Root Sum of the

Index 1-19

Squares (SRSS) analysis
SSRI. See Six Sigma Research Institute (SSRI)

Standard deviati 11
6] 1-21,' h d
Standards B-1
American National. See American National
Sandards
committee

1SO. Seelnternational Organization for
Standardization (1SO)

Static
Root Sum of the Squares (SRSS)
analysis
RSS analysis. See Static Root Sum of the
Squares (SRSS) analysis
Statistical

moment
Process Control (SPC) E
tests

1-17] pa-
B-2 [11-25| p4-6
4-25] p4-2

symbol, comparison of US and 1SO
zone
Statistician’s job [1-3
Statistics [10-1
STEP [16-20
Stepped surfaces
Stereolithography (SLA)
STL
Stock
protection. Seeleast Material Condition
(LMC), whento apply
Rule #1 exemption
Straightnesstolerance

comparison of US and SO j-14

derived median plane/line 5-46) B-52
for a cylindrical feature 5-40] B-52

for aflat surface

for a surface (line) element
per length unit

symbol
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Surface

element control

interrupted

mathematically defined. See Mathematically
defined surface

of revolution

profile. See Profile tolerance of a surface

profile of a. See Profile tolerance of a
surface

stepped. See Stepped surfaces

texture

Surrogate/temporary datum feature E

Sweeping balls

for a feature of size
for a spherical feature of size
for a width-type feature of size p-21
Symbol
al around. See All around symbol
comparison of US and 1SO @
angularity tolerance. See Angularity toler-
ance symbol
arc length. See Arc length symbol
basic dimension
comparison of US and 1SO @
between. See Between symbol
comparison of US and 1SO @
circularity tolerance. See Circularity (round-
ness) tolerance symbol; Circularity
tolerance symbol
concentricity tolerance. See Concentricity
tolerance symbol
controlledradius. See Controlled radius
symbol
comparison of US and 1SO @
counterbore. See Counterbore symbol
counterbore/spotface
comparison of US and 1SO @
countersink. See Countersink symbol
comparison of US and 1SO @
cylindricity. SeeCylindricity tolerance
symbol
datum feature. See Datum feature symbol
datum target. See Datumtarget symbol
depth. See Depth symbol
depth/deep
comparison of US and 1SO @
diameter. See Diameter symbol
comparison of US and 1SO @

dimension origin. See Dimension origin
symbol

flatness. SeeFlatnesstolerance symbol

form and proportions

free state. See Free state symbol
comparison of US and 1SO @

Least Materia Condition (LMC). See Least
Material Condition (LMC) symbol

Maximum Material Condition (MMC). See
Maximum Material Condition (MMC)
symbol

number of places. See Number of places
symbol

paralelism. See Parallelism tolerance
symbol

perpendicularity tolerance. See Perpendicu-
larity tolerance symbol

positiontolerance. SeePositional tolerance
symbol

profiletolerance. See Profile tolerance
symbol

projected tolerance zone. See Projected
tolerance zone symbol

radius. See Radiussymbol
comparison of US and 1SO

reference dimension. See Reference dimen-
sion symbol

scale and proportions. See Symbol formand
proportions

spherical radius. See Spherical radius symbol

square. See Square symbol
comparison of US and 1SO

statistical tolerance. See Statistical tolerance
symbol
comparison of US and 1SO

straightness. See Straightnesstolerance

symmetry tolerance. See Symmetry tolerance
symbol

tangent plane. See Tangent plane symbol
comparison of US and 1SO

total runout tolerance. See Total runout
tolerance

Symmetry control. See Symmetry tolerance
Symmetry tolerance B-156

about a plane 5-161

about an axis (concentricity) See also
Concentricity tolerance

analysis of



comparison of US and ISO
datum application B-159
implied B-116

symbol p-13
when to use p-162

Syntax E
Systems engineering analyses E

T

Tabulated tolerances
Tagged Image File Format (TIFF)
Taguchi, Genichi
Taguchi's
Loss Function E
quadratic cost function E
Tangent plane b-104
symbol
application 5-105
comparison of US and SO
Target
datum. See Datumtarget
value [L-5 E
Taylor
Envelope }-25
Principle §-29
comparison of US and ISO
series approximation
Temperature for measurement. See Measure-
ment temperature
Template
design [L6-
features [16-
part [L6-8
Templates
Analyses
Documentation [16-9
Temporary/surrogate datum feature [-64
Tertiary datum feature
TGC. See True geometric counterpart (TGC)
Theoretically exact
dimension
comparison of US and ISO E
position
comparison of US and ISO
Theory of probability -2
Thermal expansion P4-1
Third-angle projection K-16

Index 1-21

Threads
Three-Dimensiona Verification [18-§
TIR. SeeTotal Indictor Runout (TIR)
Tolerance P2-22
3-sigma
accumulation

alocation B-9
1-D i
2-D/3-D [14-8
by cost minimization E
by manufacturing processes
] L1-13] [14-15] pa-
by scaling/resizing/weight factor E
fi6] p-19] [4-10] fi4-19
by weight factors. See Tolerancealloca-
tion by scaling/resizing/weight factor
DRSS. See Dynamic Root Sum of the
Squares (DRSS) allocation
LaGrange multipliers [14-3
optimization 14-17
process selection [14-15
proportional scaling. See Tolerance
allocation by scaling/resi zing/weight factor
RSS. See Root Sum of the Squares (RSS)
allocation
sensitivities. SeeSensitivity
statistical. See Statistical tolerance
allocation
true cost
worst case. SeeWorst Caseallocation

allocation data
cost
empirical cost functions

process tol erances

accumulation [L3-2(
CAD-based systems

derivatives
equations, explicit

f2-10] (32 i3]

equations, implicit 13-15
equations, linear 13-16

13-16
13-19

equations, matrix
equations, nonlinear
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equations, vector loop (2-D) [l E @

4] fi3-16] 31

Estimated Mean Shift. See Estimated
Mean Shift analysis
gap [ See also Tolerance analysis
equatl ons, vector loop
MRSS. See Modified Root Sum of the
Squares (MRSS) analysis
percent contribution [L3-2
percent rejects [L3-2
predicted rejects [L3-2
process
relative rotations
RSS. See Root Sum of the Squares
(RSS); Root Sumof the Squares (RSS)
analysis
sensitivities. See Sensitivity
SRSS. See Static Root Sum of the Squares
(SRSS) analysis
steps in 11-6|
upper/lower limits 7
virtual prototype
worst case. See Worst case analysis
angular }-15
assembly [L3-11] -
assigning [L3-11
assignment. See Toleranceallocation
bilateral. See Equal bilateral
tolerance; Unequal bilateral tolerance
bonus. SeeBonustolerance
boundary
composite. See Compositetolerance
positional
design
insensitive to variation -
modifying geometry E
requirements. See Performance require-
ments
tightening/loosening tolerances
double-fixed fastener. See Double-fixed
fastener tolerance
equal bilateral. See Equal bilateral tolerance
extent of
fixed fastener. See Fixed fastener tolerance
floating fastener. See Floating fastener
tolerance
form. See Form tolerance
general

comparison of US and 1SO @

influence of [13-11

linear 4-19

material condition basis. See Material
condition

model
stepsinanalyzing. SeeToleranceanalysis,
stepsin
steps in creating (1-D) E

steps in creatmg (2-D/3-D) { - -
optimization

orientation. SeeOrientation tolerance
over alimited length. See Limited length/
areaindication
per unit area/length. See Per area/unit length
piecepart
placement in feature control frame
plane, sweeping
plus and minus. See Plusand minustoler-
ance
positional. SeePositional tolerance
profile. See Profiletolerance
progression -1} B-6
representation §-29
restrictive
comparison of US and 1SO
runout. See Runout tolerance
stacks @
statistical. See Statistical tolerance
straightness. See Straightnesstolerance

strategy
combination linear and geometric E

geometric B-6] B-11] B-13
linear B-§
symmetry. See Symmetry tolerance
synthesis
tabulated. See Tabulated tolerances
unequal bilateral. See Unequal bilateral
tolerance
unilateral. See Unilateral tolerance
zero at MMC/LMC. See Zero tolerance at
MMC/LMC
zone
abutting. SeeProfiletolerance, abutting
zones
bidirectional. SeeBidirectional positional
tolerance
central. SeeCentral tolerance zone



comparison of US and 1SO
framework (FRTZF and PLTZF). See

Featurerelating tolerance zone framework

(FRTZF); Patternlocating tolerance zone
framework (PLTZF)
projected. See Projected tolerance zone

wedge shaped. See Wedge-shaped
tolerancezone
Total
Indicator Runout (TIR)
Quality Management (TQM)
runout tolerance
for a cone B-143
symbol
TQM. SeeTotal Quality Management
Transition
between profile zones
Translation
True
cost
geometric counterpart (TGC) E
restraint of
types
adjustable-size p-75
fixed size p-71
nonsize p-74
restrained p-79
unrestrained B-79
position
comparison of US and I1SO B-23
methods for establishing B-114
Type of distribution. See Distribution, type of

U

Uncertainty @
Unequal bilateral tolerance

Uniform distribution [L0-§
Unilateral
profile tolerance zone
analysis of P-39
tolerance [4-28} See also
Unilateral profiletolerance zone
Unit vector E
Unstable (rocking) datum feature. See Datum
feature, unstable (rocking)

Index 1-23

Upper specification limit
US Government Standards
US Standards E

V

Variable
data
process capability models
Variance
Variation
accumulation
geometric
in atolerance model. See Assembly
tolerance models, geometric variations
measurement and reduction
propagation
simulation tolerance analysis
sources
assembly [13-2] 13-8] [13-1
component [13-2] [13-8] [L3-1
dependent [L3-3] [13-
dimensional [13-2f [13-
geometric [L3-2] 13-1
independent [13-3] [L3-1

kinematic [1L3-
process [13-2] [13-20
rotational [L3-1

surface waviness [13-10
translational [L3-1G
versus tolerance
Vector
addition -4
loop. See Assembly tolerance models, vector
loops
model  [14-1G
loop equations. See Toleranceanalysis
equations, vector loop
subtraction [7-5
Vectors
Vertical loop P-4] See also Assembly tolerance
models, vector loops
View
auxiliary. See Auxiliary view
isometric. See Isometric views
partial. See Partial views
projection. See Projectionview
comparison of US and SO
section. See Section views
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Virtual Zero tolerance at MMC/LMC
condition B B-68] b-107] F orientation
121] B-128| p3-2 positional [-36

boundary b-43 Zone
for form. See Levels of control, Level 2: tolerance. SeeTolerance zone
overall form comparison of US and 1SO
for location. See Levels of control, Level
4: |ocation

for orientation. See Level of control,
Level 3: orientation

datum
comparison of US and ISO
LMC B-32
MMC E-39
using in atolerance analysis
gaging

Resality Modeling Language (VRML)
VRML. SeeVirtual Reality Modeling Lan-
guage (VRML)

W

Wall thickness. SeeLeast Material Condition
(LMC), whento apply; Resultant condition

Waviness

Wedge-shaped tolerance zone

Weibull distribution [L0-6

Weight Factors. See Toleranceallocation by
scaling/resizing/weight factor

Width-type feature E

Workmanship B-8

Workspace

World Wide Web (WWW)

Worst case 15-6

allocation
analysis p-9] [12-2) 13-2(

expression [13-20
tolerance B-1

Y

Y 14.5.1M, ASME (the "Math Standard"). See
American National Standards, ASME
Y14.5.1M (the"Math Standard™)

Y145M, ASME. See American National
Standards, ASME Y14.5M

Z
Z table
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