Dimensioning and
Tolerancing



Dimensioning

o Before an object can be built, complete
Information about both the size and shape
of the object must be available. The exact
shape of an object is communicated
through orthographic drawings, which are
developed following standard drawing
practices. The process of adding size
iInformation to a drawing is known as
dimensioning the drawing.



Dimensioning

o Geometrics Is the science of specifying
and tolerancing the shapes and locations of
features on objects. Once the shape of a
part is defined with an orthographic
drawings, the size information is added also
In the form of dimensions.

o Dimensioning a drawing also identifies the
tolerance (or accuracy) required for each
dimension.



Dimensioning

If a part is dimensioned properly, then
the intent of the designer is clear to
both the person making the part and
the Inspector checking the part.

A fully defined part has three
elements: graphics, dimensions, and

words (notes).




Size and Location
Dimensions

o A well dimensioned part will communicate
the size and location requirements for each

feature. Communications iIs the fundamental
purpose of dimensions.

o Parts are dimensioned based on two
criteria:

Basic size and locations of the features.

Details of a part's construction and for
manufacturing.



Unit of measure

o On a drawing used in American industry, all
dimensions are in inches, unless otherwise
stated.

o Most countries outside of the United States
use the metric system of measure, or the
International system of units (SI), which is
based on the meter.

o The Sl system is being used more in the
United States because of global trade and
multinational company affiliations



Unit of measure

o Occasionally, a company will used
dual dimensioning, that is, both metric
and English measurements on a
drawing.

o Angular dimensions are shown either
In decimal degrees or in degrees,
minutes, and seconds.
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Terminology

o Dimension iIs the numerical value that
defines the size or geometric characteristic
of a feature.

o Basic dimension is the numerical value
defining the theoretically exact size of a
feature.

o Reference dimension is the numerical
value enclosed in parentheses provided for
Information only and is not used in the
fabrication of the part.
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Terminology

o Dimension line i1s the thin solid line which
shows the extent and direction of a
dimension.

o Arrows are placed at the ends of dimension
lines to show the limits of the dimension.

o Extension line is the thin solid line
perpendicular to a dimension line indicating
which feature is associated with the
dimension.
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Terminology

o Leader line is the thin solid line used to
Indicate the feature with which a dimension,
note, or symbol is associated.

o Tolerance is the amount a particular
dimension is allowed to vary.

o Plus and minus dimensioning is the
allowable positive and negative variance
from the dimension specified.
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Terminology

o Limits of size Is the largest
acceptable size and the minimum
acceptable size of a feature.

The largest acceptable size is
expressed as the maximum material
condition (MMC)

The smallest acceptable size is
expressed as the least material
condition (LMC).



Terminology

o Diameter symbol is the symbol which is
placed preceding a numerical value
Indicating that the associated dimension
shows the diameter of a circle. The symbol
used is the Greek letter phi.

o Radius symbol is the symbol which is
placed preceding a numerical value
Indicating that the associated dimension
shows the radius of a circle. The radius
symbol used is the capital letter R.
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Terminology

o Datum Is the theoretically exact point
used as a reference for tabular
dimensioning.



Basic Concepts

o Dimensions are used to describe the
size and location of features on parts
for manufacture. The basic criterion is,
"What information is necessary to
make the object?" Dimensions should
not be excessive, either through
duplication or dimensioning a feature
more than one way.



Basic Concepts

o Size dimension
might be the overall
width of the part or
the diameter of a
drilled hole.

o Location dimension
might be length
from the edge of
the object to the
center of the drilled
hole.

Size (D)

= Size (W) ——

= Location
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Basic Concepts
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Basic Concepts

o Rectangular coordinate dimensioning, a
base line (or datum line) is established for
each coordinate direction, and all
dimensions specified with respect to these
baselines. This is also known as datum
dimensioning, or baseline dimensioning.
All dimensions are calculated as X and Y
distances from an origin point, usually
placed at the lower left corner of the part.
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Standard Practices-
Placement

o Dimension L
placement depends
on the space ¢ eTe
available between o~ =
extension lines.

When space Decimal dimensioning
permits, |
dimensionsand ., - s . o
arrows are placed ' s b
between the Sl .

extension lines.

Millimeter dimensioning



Standard Practices- Spacing

Y

4 2mm

from the object to the first,, .y

dimension is 10mm (3/8

iInch). The minimum

spacing between

dimensions is 6mm (1/4 T

iInch).
o There should be a visible _Visible

gap between an Gap

extension line and the

feature to which it refers.

o Extension lines should
extend about 1mm (1/32
Inch) beyond the last
dimension line.

o The minimum distance & 1 = 64

= Approximately



Standard Practices-
Grouping

o Dimensions should be grouped for uniform
appearance as shown.




Standard Practices-

Staggering

o Where there are
several parallel
dimensions, the
values should be
staggered.
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Standard Practices-
Extension lines

55

A

o Extension lines are
used to refer a

30

L B |

23

dimension to a
particular feature and
are usually drawn
perpendicular to the

associated dimension
line. Where space is
limited, extension lines
may be drawn at an
angle.

12.5



Standard Practices-

Extension lines

o Extension lines should

Break extension

not cross dimension lines for arrows

lines, and should avoid
crossing other extension
lines whenever possible. |
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o When extension lines T b o3
26

cross object lines or other 3 ! ]

extension lines, they are l
not broken.

P

o When extension lines Do not break
Cross or are close to
arrowheads, they are
broken for the
arrowhead.

LS




Standard Practices-
Extension lines

anoxensonine .\
o When the location of \ ™
the center of a feature I \/
is being dimensioned, ‘f
the center line of the .

feature is used as an
extension line. (A

o When a point is being
located by extension
lines only, the
extensions lines must
pass through the point.
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Standard Practices- Limited
length or areas

o When it is necessary to define a limited length
or area that is to receive additional treatment
(such as the knurled portion of a shatft), the
extent of the limits may be shown by a chain
line. The chain line is drawn parallel to the
surface being defined.
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Standard Practices- Reading
Direction

o All dimension and note text must be oriented to be read
from the bottom of the drawing (relative to the drawing
format).

o Placement of all text to be read from the bottom of the
drawing is called unidirectional dimensioning.

o Aligned dimensions have text placed parallel to the
dimension line with vertical dimensions read from the
right of the drawing sheet.

‘Il [
2.00 s
T | 3
=
1.00 Ef {
| 1
Unidirectional Aligned

Current standard Old standard



Standard Practices- View
Dimensioning

o Dimensions are to be kept outside of the
boundaries of views of objects wherever
practical.

o Dimensions may be place within the boundaries
of objects in cases where extension or leader
lines would be too long, or where clarity would
be improved.

.
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Standard Practices- Out-of-
Scale Dimensions

o If It Is necessary to include a
dimension which is out of scale, the
out of scale dimension text must be
underlined.




Standard Practices-
Repetitive Features

o The symbol X is
used to indicate
the number of
times a feature Is ¢
tohbe repgatecic. -
The number o :
repetitions, ﬂf\ K
followed by the X k
symbol X and a N
space precedes e
the dimension
text.
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Detall Dimensions

o Holes

. @ 40 (Correct)
Diameters must be /
dimensioned with the

diameter symbol

preceding the ——
numerical value. r
When holes are +

dimensioned with a
leader line, the line
must be radial. A
radial line is one that
passes through the \

center of a circle or @ 40 (Incorrect)
arc If extended.
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Dimension
Techniqgues :—-.

-

o Contour A
Dimensioning 7
contours or shapes of E

the object are
dimensioned in their
most descriptive view.

For example, the |
radius of a arc would

be dimensioned 1}
where it appears as

an arc and not as a
hidden feature.

.

L




Dimension
Techniques

o Geometric
Breakdown

a part is to break
the part into its
geometric
configurations. [
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Dimension Guidelines

o The primary guideline is that of clarity
and whenever two guidelines appear to
conflict, the method which most clearly
communicates the size information shall
prevalil.

Every dimension must have an associated
tolerance, and that tolerance must be clearly
shown on the drawing.

Avoid over-dimensioning a part. Double
dimensioning of a feature is not permitted.

Dimensions should be placed in the view
which most clearly describes the feature
being dimensioned.




Dimension Guidelines

A minimum spacing between the object and
dimensions and between dimensions must
be maintained.

A visible gap shall be placed between the
end of extension lines and the feature to
which they refer.

Manufacturing methods should not be
specified as part of the dimension unless no
other method of manufacturing is
acceptable.

Placing dimensions within the boundaries of
a view should be avoided whenever
practicable.



Dimension Guidelines

Dimensions for materials typically
manufactured to gages or code numbers
shall be specified by numerical values.

Unless otherwise specified, angles shown on
drawings are assumed to be 90 degrees.

Dimensioning to hidden lines should be
avoided whenever possible. Hidden lines are
less clear than visible lines.

The depth of blind, counterbored, or
countersunk holes may be specified in a
note along with the diameter.



Dimension Guidelines

Diameters, radii, squares, counterbores,
spotfaces, countersinks, and depth should
be specified with the appropriate symbol
preceding the numerical value.

Leader lines for diameters and radii should
be radial lines.



Tolerancing

o Tolerance is the total amount a dimension
may vary and is the difference between the
upper (maximum) and lower (minimum)
limits.

o Tolerances are used to control the amount
of variation inherent in all manufactured
parts. In particular, tolerances are assigned
to mating parts in an assembly.



Tolerancing

o One of the great advantages of using
tolerances is that it allows for
Interchangeable parts, thus

permitting the replacement of
individual parts.

o Tolerances are used in production
drawings to control the manufacturing

process more accurately and control
the variation between parts.
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Tolerancing

o Tolerance

representation
Plus/Minus
FEED 4-} r—zziﬂ.z—-‘
Plus tolerance Plus tolerance
{Dn top l on top
12+0.

~ - - 22*’5”
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(A) Unilateral tolerancing ) Bilateral tolerancing




Tolerancing

o Important terms

Nominal size a dimension used to
describe the general size usually
expressed in common fractions.

Basic size the theoretical size used
as a starting point for the application
of tolerances.

Actual size the measured size of the
finished part after machining.



Tolerancing

o Important terms

Limits the maximum and minimum sizes
shown by the toleranced dimension.

Allowance is the minimum clearance or
maximum interference between parts.

Tolerance is the total variance in a
dimension which is the difference between
the upper and lower limits. The tolerance of
the slot in Figure 14.50 is .004" and the
tolerance of the mating part is .002".



Tolerancing

o Important terms

Maximum material condition (MMC)
IS the condition of a part when it
contains the most amount of material.
The MMC of an external feature such
as a shatft is the upper limit. The MMC
of an internal feature such as a hole is
the lower limit.



Tolerancing

o Important terms

Least material condition (LMC) Is
the condition of a part when it contains
the least amount of material possible.
The LMC of an external feature Is the
lower limit of the part. The LMC of an
Internal feature Is the upper limit of the
part.




Tolerancing

| 457
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| 4938

Upper Limit (MMC)
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Tolerancing

o Fit types

Clearance fit occurs when two toleranced
mating parts will always leave a space or
clearance when assembled.

Interference fit occurs when two toleranced
mating parts will always interfere when
assembled.

Transition fit occurs when two toleranced
mating parts will sometimes be an
Interference fit and sometimes be a
clearance fit when assembled.
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Tolerancing

Upper deviation ——— ~=——Max size —

Lower deviation ——— —=— Min size —=
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Tolerancing

Tolerance
Tolerance zone

International
tolerance grade

Hole basis
Shaft basis

Upper deviation ——— ~=——Max size —

Lower deviation ——— —=— Min size —=
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Tolerancing

o Symbols and
Definitions

o Methods
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[olerance

grade

Basic size

HOLE 40 H8

Fundamental

deviation
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— IT grade

(A)
Basic size T':':'“:_”_m”':e
L grade
M =1
SHAFT 40 f7
Fundamental TT
deviation IT grade
(B)
Tolerance
grade
FIT 40 H8/f7
Hole Shaft
lolerance tolerance



Tolerancing

o Standard Hole basis table: limits

LOOSE RUNHIMG FREE RLMMING LCLOSE RUNNING SLIDING LOCATIONAL CLEARANCE
BASIC Hode Shaf Fit Heole Shaft Fit Hizila Shaft Fit Hodi Shait Fil Hele Shafi Fit

SIZE H11 ¢ HA da Hd i HY g6 H? hf

40 MAX | 40160 30680 Q44D | 0062 300820 0 0304 | 40038 38975 0029 | 40025 e QO0B0 | #0035 40000 0041

MIN 40000 3R Q20 | #2000 39853 0 0ED | 40000 35950 DO0E5 | 40000 FAT5 008 | #0000 39554 LD

A0 MAK SOOBG 495Ny 0450 | 5062 409 OG04 | SO003F 490995 D0 | BOOES  49.5671  Qas0 | 50025 SO.000  OhOHT

MIN GOOOD 49770 030 | L0000 49858 0080 | SO000 #8950 00@L | S0000 49975 G008 | L0000 49534 0000

60 MAX | G080 SAEs0 0520 | s0074  S94900 0248 | BOMME SS90 0006 | 60030 S9550 QS0 | s0030  EDO000 0040

I G000 BOERr (0140 | E0000  BOERE 000 | B0O00  BS940 00dd | 60000 59871 Q0 | 00000 BOGE1 0000

a0 A poted 79660 0530 | S0O74  TOA00 OME | B00dE TESEI0 0106 | 8000 TI.S90 0050 | 80080 #0000 0046

MIN BOOOD TO6H) 050 | S0O000  TOE2E 0 OO0 | 80000 TEO40 0030 | 80000 TO.LT1 QU0 | S0.000 70651 3, DD

100 MAX | 100230 S9Es0 G610 | 100087 99080  02ad | 100054 9996y 0126 | 100085  SECEE G069 | 100,036 00000 G067

MIN 100000 SEEN Q70 | 100000 99783 012D | 10000 8999 D035 | 100000 SeSsRE U2 | I0000 99978 0.0

120 MAX 120220 198620 0620 | 130087 NO880 0204 (120054 160064 0125 | 120085 19988 Q069 | 1200035 130000 G057

kil N20HO MY9EEY  THD | 120000 119, /93 LA | 12000y M Qs | 120000 1159056 Q2 | 1200H 119,978 (1, 0CH)

160 MAX | 160250 158780 Q710 | 160,100 1590855 0345 (160063 153857 046 | 160040 152986  QUOTE | 160040 1600000  0.055

MIN 160000 159540 0210 | 160,000 158755 00456 | 160000 15917 0043 160000 155961 04 160000 159975 0,000

200 MAX | 200250 19960 OBI0 | A5 199830 0400 | 200072 199950 DOER (200048 199985 0040 | A004E F00.000 0075

MIH | 200000 199400 0240 | 200000 199115 070 | 200000 199904 0060 | 2000000 199966  O00M5 | 2000000 1999?0000

260 MAX | 250260 249730 O@60 | 25001156 2400850 0400 | 260072 AMG960 0168 | 2600046 249985 2 00890 | 2R0046 260000 0076

MW | 250000 249430 0FB0 | 250000 240715 000D | 260000 F48.904 0060 | 2600000 249056 Q045 | 2500000 249071 0000

0 MAX | 3EE0 200600 0000 | 300050 2800810 0450 | 300.081 200044 0169 | 300062 200083 OO0 | 300062 300000 0.0

MIN | 300000 2960350 0330 | 300000 2300680  OO19D | 00000 FEREAZ D056 | 300000 288851 QT | 300000 F56E 0.000

400 MAX 400360 FEXY 1120 | $00.740 F00T8) 4% | 400059 393938 D20E | 4000057 399902 D17 (40057 AKLCKHY (LR

MIH QUHLCHO 300 hah D | 400,000 ZESGS] CLE | 400 00Ky 2REEHT Doidze? | 40NN 358 Dk 8 | 400X} H5E S5 £1.0OCHY

S0 MAX | S00400 459530 1,280 | H00.055 499 770 CL5) | S0 09 495 997 D2F | SN0 A5ELSHD 123 | SO 0EE  2A00 0K 110

MIN | 50000 4991230 OdB0 | 500000 49906156 O30 | G00000 499865 00688 | 5000000 499040 0 0020 | 00000 4959950 0 0000




Tolerancing

o Hole basis svstem: fits

BV
Claar

Clearanci Transiion —ss==—rilarfarencs ——=m
Hale Shaft tolerance
Hole | |
H11
tolerance | | | Lif; | t 1'
| [ s6 | } Minimum  Maximum
Hg | ph | interlarence  interference
HE w | a7 [mhem | (ma] [ ok l
r b Llaranca
: hi I 1
7] 9o | | | | |
7 Basic size
I | | I |
Minimam
clearance
a9
4
i
LM
Anca Shaft
=halt 11
tolerance
F



Tolerancing

o Shaft basis system,; fits

EEYL
clear

Clearance Transition Inlerlerancg ——-
|lezhi
Hot c1
tolerance
F
D&
Minirmum
clegrance
A2 | | Basic | .
G7 | Y1 size T, N Shall wlerance
il KT l_
k7 | hé he | h& hfi — hé: hi | hi | 1 t
e e [ | p7 b Minimum paximom
ANCE | I | 51 ! IMErBrence 0 ferance
| I U7 Herli +
Shalt h11 | | I iplerance
tolerance Shaft ! I
F



IS0 Symbol
Crascription
Hole Shaft
Basis Basis
W H11ie11 C11/h17 Loosa running fit for wide commercial tolerances or allowances on external members
i Free running fit not for use where accuracy is essential, but good for large temperatura
=1 HadS DS/ - : ) .
ﬁ variations, high running speeds, or heavy journal pressures
% HBT FAMT Close running fit for running on accurate machines and for accurate location at moderate
[ speads and journal pressures
] Hilgi GG =liding fit not intended o run freely but to move and tun freely and locate accurately
1 HTME HTIhE Locational clearance fit provides snug fit for lecating stationary parts but can be freely
b assembled and disassembled
E LT ke K IhE L:Jn:;—:_liunal ransition Mt for accurate location; a compromise between clearance
i and interferance
=
=
l HiinG M IThi Locational transition fit for more accurate location where greater interference is permissible
1 HTinE® . Locatonal interference Tit for parts requeng rigidity and alignment with prime accuracy of
pé PiheG . . . .
& location but without special bore pressure requirements
4
A cymg | Medium drive fit for ordinary steel parts of shrink fits on light sections; the tightest fit
T usable with cast iron
o
= Force fit suitable for parts that can be highly stressed or for shrink fits where the heavy
4 H7fuG L7 G . . ; :
pressing forces required are impractical

hore clearanca ——%=

= Mo iNferlerenos

*Transition fit for basic sizes in range from O through 3 mm




Tolerancing

o Standard Precision Fit; English Units
Running and Sliding (RC)
Clearance Locational (LC)
Transition Locational (LT)
Interference Locational (LN)

Force and Shrinks (FN)
7/ \
L\

A A
Smallest Rasic
Haole SiFe

% —
——

Interference Llearance Clearance Interference
Fit Fit Fit

Basic hole system Basic shaft system




Geometric Dimensioning
and Tolerancing

o GDT Is a method of defining
parts based on how they
function, using standard
ASME/ANSI symbols.



Geometric Dimensioning
and Tolerancing

o Within the last 15 years there has been
considerable interest in GDT, in part
because of the increased popularity of
statistical process control. This control
process, when combined with GDT, helps
reduce or eliminate inspection of features
on the manufactured object. The flipside is
that the part must be toleranced very
efficiently; this is where GDT comes In.



Geometric Dimensioning
and Tolerancing

o Another reason for the increased
popularity of GDT Is the rise of
worldwide standards, such as ISO
9000, which require universally

understood and accepted methods of
documentation.



eeo o | GDT-Svymbols
A X 00000
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GDT

o Feature control frames

i

01

—~—1.50 £+ .02 ‘P

010

55
T35

+ —
&




GDT

o MMC/LMC
o Datums
o Geometric Controls / |

e Form

e Orientation
e Position

—-t——»—l

:




@.500

eoo|GDT

Zone Size

17 002 Tolerance

Cylinder
| 1.

o Forms

— Actual Profile
i of Element
. Rectangle
e Straightness 0,500
) Drawing 495 Tolerance Inspection
+ Line element Zones Methods
* AXIS
@.500
—|@.002] V-Block
= Inspection
_E_ @.002 (always) {locate the
True Axis of Shaft, true axis)
3-Dimensional Twist
RFS Basis
MMC Modified
@.500 @.002 (at least) Functional
Plus any Bonus Gage

Tolerance

™ _
_E_ True Axis of Shaft,

3-Dimensional Twist

Drawing Effect Inspection
{scale enlarged) Methods




oo o | GDT

o Forms
e Circularity

Drawing

Perfact Circle,
/ Cannot Excesd
. MMC Size

Ly
-, \'h

W e 002
Mot o
Scale

Actual Part
Profile

Tolerance fone

FPrecision Slide

/— Fart

Precision Spindle

Inspection Method
(check only one slice at a time)




GDT

o Forms
e Flatness

002 002 Tolerance Zone Size
(2 planes)

ol —7—

All Points on
Surface Must Be

between the 2 Planes

Drawing Tolerance Zone

Leveling Feot;
Adjust for Lowest Indicator Reading

Inspection Methods




GDT

o Forms
e Cylindricity

. 500
495 :

\— 4| 002

Drawing

— Perfect Cylinder
Boundaries

Effect

FPrecision Slide

Precision Spindle

Inspection Method




GDT

o Orientation

e Parallelism

[7/].002[ A& r@

A2 Betwesn Parfect Planes
{parallel to datum) ,ll

Catum A\

Full Indicator
Movement

Drawing

True fxis of the Shaft (3-D twist)

.002 Tolerance Iune.___._‘.:-‘*
- Zone Is Parallel

. toDatum _—
L _}___{_,.-*

i

Tolerance fones

Inspection Methods




GDT

o Orientation
e Perpendicularity

A

-
9

L .00Z2| A

3.500
P— Al [TTo02[A
=




GDT

o Orientation
e Angularity




GDT

o Orientation
e Line profile

¢

KK
R.XX

Drawing

WOl
|

>

_ Tolerance
-
Zone

FPerfect
Theoretical
Part Profile
s Actual

Part
Outline

Tolerance Zone

Datum A

. = Inspect Only
- One Slice of the
Cross Section
ata Time

Inspection Method




oo o | GDT

o Orientation
e Surface profile

] KA |

Inner Zone Boundary

- H\'-

Ihacratical "l

- Inspect All Paints
:ﬂ' -— KX — Parfect Parl TEe--==TT 0 onthe Surface
WVartically and
R.AX P_E Cruter Zone Boundary Hm-imnth.:.,uy

Diraadirig Tolerance Lona Inspeclion Method




oo o | GDT

o Location

e Concentricity

Drawing

Datum Axis
(Center of
2.00 Diameter)

005 Diameter
Cylinder — Centered
on Daturm Axis

Tolerance fone

Datum Diameter
Mounted in
Precision Chuck

Center Located
with Pairs of
Indicators

Inspection Method




GDT

o Location
e Runout

Drawing

Datum Axis
(Center of
2.00 Diameter)

e

-

Pairs of Circles,

Centered on
Datum Axis

Tolerance Zone

Datum iameter
Mounted in
Precision Chuck

Circular
Elements,
One at a
Time

Zl'r:rtal Reading

an Indicator
af 005 Max,

Inspection Method




GDT

o Location
e Position

1

Q1 T

i —4 3

\\—:-: K @, 500 £ 004
HECEH RN

Drawing

1.00 From &

1.00 Between Centers

1.25 Betwean
Cenlers

T,
.
T F-.-.
e, -t
1 - o ‘.ﬂ".'b-
) =
. — -
, - -
- - -
-

T"J From &

Parallal 1o Parallel to
Dabum & Datum B
Datum A Three Cylinders, Each

2,005 Plus Bonus Tolarance,
Perpendicular 1o Datum A

Tolerance Jomes

spring Loaded Pins
= Datum A
Surface
Ciatuim B
Sumace

Catum O
Surface

Funclional Gage




- 1.00 =
‘ ‘ . G DT - .75 a0 & 2.000

o Location V1

i
e Position i [m>L

[$]2.005 @AG]
Fwo VA0
H"l*—" ] 'El -"']'-':E'I E Parfect cylinders
- Canter of par pencicular o -5- Spring loaded pins sizad
__,_I' 0] a1.750 A ) 005 DIA plus any bonus 12 the virtual condition of
/ E— Lalarance e hiles
FaE -
! T e ==
f 1 ==
-| l-_ Cylinders or holes located
at exact basic dimensions
from - A




GDT

o Tolerance Calculation

e Floating fastener tolerancing Is used to
confirm that loose bolts, screws or other
fasteners have the standard clearance in
their holes.

e Fixed fastener tolerancing is measured the
same as with floating fasteners except that
the fastener is already fixed/located on one
of the mating parts and the tolerance is now
divided between the parts.



GDT

o Tolerance Calculation

e Hole diameter tolerancing is used to
calculate the MMC of the hole.



GDT

o Design Application

e Five-Step

|Isolate and define the functions of the
features/part.

Prioritize the functions.

ldentify the datum reference frame based
on functional priorities.

Select the proper control(s).
Calculate the tolerance values.



