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) Dimension

Numerical value defining size, shape, location, surface
texture, or geometric characteristics of a feature.
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Dimension

A<ri

(44.45)
le—1 - 3/4—=
STAMP " 354 -REV"

Engineering Drawing

NOTE-DIMENSICNS IN (

BiLL OF MATERIAL
ITEM Qry DESCRIPTION PART NUMBER

Y
| 1 BODY/ SAE-8 PORTS CM-570-3-524
2 2 END CAP AM-570-3-145
3 2 SPRING AM-570-3-36
4 2 0-RING 300-B-3-910-900
5 2 SPRING RETAINER AM-570-3-38
6 2 0-RING 300-8-2-019-90D
7 2 PALNUT SEE SYSTEM BILL OF MAT'L.
8 2 COVER SEE SYSTEM BILL OF MAT'L,
9 2 coiL SEE SYSTEM BILL OF MAT'L.
10 2 St _EVE ASS'Y AM-501-2-100!
im " | SPOOL AM-570-3-33
12 2 0-RING 300-B-2-0I0-900
13 2 ORIFICE PLUG (OPTIONAL) SEE SYSTEM BILL OF MAT'L.
9/32 NTG 14 2 WASHER AM=-501-3-029
3 HOLES | 15 2 SPRING AM-501-3-108
uzo.? 13 2 ARMATURE AM-501-3-015
8530 17 2 POLE PIECE AM-501-3-018
X 18 2 ORIFICE (040) AM-501-3-033-040
\ 19 2 POPPET AM-501-3-017
) 20 2 THRU TUBE (OPTIONAL) AM-570-3-14
ﬁ»‘gf,g’ 21 4 O-RING (OPTIONAL) 300-8-2-012-900
7
@ 14 8 14
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) ARE METRIC UNITS IN MILLIMETERS.

An engineering drawing will have graphics, dimensions, and words or notes

to fullx define the Eart.
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@ Geometric Dimensioning & Tolerancing Standards

U ASME Y14.5 - 2009 Dimensioning and Tolerancing
0 ASME Y14.5M-1994 Dimensioning and Tolerancing

U ASME Y14.5.1M-1994 Mathematical Definition of Dimensioning and
Tolerancing Principles

1 1SO 286-1:1988 ISO system of limits and fits — Part 1: Bases of tolerances,
deviations and fits

L 1SO 286-2:1988 ISO system of limits and fits — Part 2: Tables of standard
tolerance grades and limit deviations for holes and shafts

L 1SO 1101:2005 Geometrical Product Specifications (GPS) — Geometrical
tolerancing — Tolerancing of form, orientation, location and run-out

L 1S0O 5458:1998 Geometric Product Specifications (GPS) — Geometrical
tolerancing — Positional tolerancing

L 1S0O 5459:1981 Technical drawings — Geometrical tolerancing — Datums
and datum-systems for geometrical tolerances
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%) Terminology

Imension
line Limits of size
Diameter

2510 symbol PRERIGE

2.490 @ Extension @ —— symbol
—— 50 —~—— line line

\ @ .50 R .75
w Dimension /

Plus and minus
dimensioning

N

(2.00)

i T ALL FORMATS +.05 UNLESS / : Refefencs
» Basic OTHERWISE NOTED - :
@ Visible gap dimension \_@ dimension

Important Elements of a Dimensional Drawing
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) Terminology

L Dimension lines: Lines OMENSION LINE
located between extension / s L
lines ending with an arrow and 6:300
to include a numerical value. 2675 et 633 /

U Extension (projection) ; *
lines: Extend away from a | '{* 326
view to Indicate a size or /“O =
location  constraint  origin. | + @ T
When extension lines cross i 571
object or extension lines, no 1
gap in either line should be — g 1.954_.\W N
made. S

LEARER LIME

U Leader Lines: Lines drawn at
an angle (never horizontal or
vertical) extending from a note
to a feature to which the note
applies.
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) Terminology

dDiameter Sym bol: | PTCH 025 RAISED DIAMOND
A symbol which precedes a numerical value, to MR
indicate that the dimension shows the diameter UmhE SEE '750
of a circle. The symbol is Greek letter phi. =
dRadius Symbol: B e et o

A symbol which precedes a numerical value, to
indicate that the associated dimension shows
the radius of an arc. The symbol is capital R.

/ © 40 (Correct)

\ @ 40 (Incorrect)
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() Dual Dimensioning

127

5.00

(A) Position Method

or

127/5.00

1.00 [25.4]

5.00 [127] ————

—~<— 2.50 [63.5] >

I

1.50 [38.1]

p
N

3.00 [76.2]

Dual-Dimensioned Drawing Shows both

ire i (B) Bracket Method
Millimeter and Decimal Inch Measurements

\— @ .50[12.7]
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/) Dimensioning

Angular Units

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

Y

25°15'

\

A

/ 25°30'45"
\

-\
e
1t

A

0°0'45"
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() Direction of Dimension Figures

O Two systems of placing dimensions are used-Unidirectional
(Mechanical) or Aligned (Architectural). "Aligned" is the most
common. But Unidirectional is the current Standard practice.

— Aligned: The dimensions are parallel to the dimension line.
Dimensions can always be readable either from the bottom or
the right of the drawing. Aligned is the old standard.

— Unidirectional: All dimensions are written horizontally. Current

Standard. Standard Practice —

4,500 4,800

.33

AT ot T
\ \/\

1350y 1-662

}

31749 3128

Lt et L

ALL DIMENSONT FEAD FROM BOTTOM OF DRAVANG HORIZOMTAL DIMENZIONS READ FROW BOTTOM OF DRAMNG

UMNIDIRECTIOMAL SYSTEM ALIGNED SYSTEM

#1338

3273

P 1.EES =

—-={ 1,302 L

-

WERTICAL DIMENZIONT READ FROWM RITHT S0E OF DRAWANG
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Dimensioning

Oimensian line [thin|

Approx 3mm high
/Imediuml

Arrow head

. 1o . 73 _ Inm long Tmm wide
E
Oimension not completa E a
Free end hos double orrow A __1[]____ L9 - Prajectian line [Hhinl
E )
ElE imm GAP Option:
1 - i projection line stops
LM i . . . .
Radius Oimension —
i ] [ 5 \—Dpﬁnn: tick
. 2 % 2mm lang
ﬂ Diometer
£ o Dimension —
+I L oy : -
= = {}1} = “‘”xﬂverull
- Dimensian
{- Angulor ,,_\F_}‘E,,Q' —"'\
EI. /)<__/'. Dimension /7/ o~ — Component
L J Oimension
Zmm extension )& mm - 12mm
post dimension line Leader: 10 PLATE gop  gop

Dptinn: dimension not to
gfdle zhown underlined

457

E|

_/

J

MTE

\—Dimeniinn Mot Te Scole

Linear dimension
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&) Dimensioning

TEXT HEIGHT .125"—;

f

B = .500 r‘ Use guide lines

for hand drawings
C <—>—‘> 375
D = ,—e.125

Decimal dimensioning

A o a1 0 .0, —

TEXT HEIGHT 3mm —¢

A 50.8

B = 127 [‘ \Use guide lines
for hand drawings
C <—>—‘» 9.5

. ) Ly = 0.95
Text Height and Standards Used for Decimal and h

Millimeter Dimensioning

Millimeter dimensioning
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f 3mm or .125"
-

‘ |
W <
T <—st

Filled Closed Open

Dimensions Used to Draw an Arrowhead
Arrowheads are three times as long as they are wide.
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&) Dimension

Size and Location Dimensions are Used

to Describe Parts for Manufacture

Size (D)
—~<— Size (W) ——
Location
/ \ Size (H)
AL
J Location

Z g Size
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) Size Dimensions

Dimensions Showing the Size of
Features, Such as the Height and

Depth of the Part and the
Diameter of the Hole

Depth

e — — — — —
e — — — — c—

< Width >

R Radius

Height

\ @ Diameter
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) Location and Orientation Dimensions

— A >T< D >

¢

Angle

~/

Dimensions Showing the Location of Features, Such as the Location of the Center
of the Hole
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) Coordinate (Datum/Baseline) Dimensioning

Coordinate dimensioning is also known as Datum dimensioning
or Baseline dimensioning. Dimensions may be applied either
using dimension lines or arrowheads or without dimension lines

or arrowheads. 2% @ 3320
[ f,E:I 5313
DATUM FEATURE FOR T 34825
X
HORIZOMTAL DIME M SICMS 1 X oy @ B
(375} 3/B—16 UNC TAPPED HOLE
2% 8 0938
2% @ 2188 ¥ @ 2660
/_ o SR3T W BRS
L ’J‘/
/ -y

et

¥
202 Ek ! _Ei}_
1'1494 [ i‘ - -JL T @ ; ]
b 4 o {ﬁ_ __@_ 1 1";'5

] ' )
s v 71"
ORIGIN 0,0 &7 D ATUM FEATURE FOR

& 1

1 24 ] YERTICAL DIMENSIONS ()

h—1 .99

237
Using Dimension lines -—ams;-
and Arrowheads - 7 — o

T.Akyurek IE 111 Computer Aided Engineering Drawing — Dimensioning 17/128




) Coordinate Dimensions

Datum surface for
/ horizontal dimensions (X)

y

D

A X/
60 \-iy
40 30 L— Datum surface
for vertical
Y ‘# dimensions (Y)
Origin (0,0) ~/<— 30 —=
-< 75 >
~< 100 >

A Part Dimensioned Using Coordinate Dimensions, with a

Baseline or Datum Surface as a Starting Point
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) Coordinate (Datum/Baseline) Dimensioning

2% @ 3125
(378) 3/8-16 UNC TAPPED HOLE
2% ¢ 0938
/ o% @ 2188
o% @ 2660
256
// ”"ﬂ_vgﬁ 5832 X 82.°
2.02 —@ _ G@/
1.94 \qi//!g
1.44 3320

gq 106 _{f;( € i || ;z‘,ﬁ 5313
521 67 T e @ b3
| 40 e |
T T [
ORIGIN 0,0 IR 25 EBEEE 2
— — o =y =T

Omitting Dimension
lines and Arrowheads
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) Coordinate Dimensions

Symbol A
Hole diameter| 20 | 10

90

. 4\
L

M
40 \—I— /

7
30 \+

Tabular Dimensions Used to

Determine the Size of the Holes 0 30 45 75 100
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) Tabular Coordinate Dimensioning

A much clearer method of presenting a part consisting of
numerous holes is Tabular Coordinate dimensioning. This
method involves labeling each hole feature with a letter and then
providing a Hole Chart indicating the X location constraint and Y
location constraint with a complete size description of each hole
feature. This eliminates the need for both dimension and
extension lines to locate hole features.

1 H CHART
Tabular M c1 1 REEL [ @ UL E OF SCRIFTION
. 'f.l'f}‘ & f=L] 7019 | TH0RE ToR A8 GOCK Gl |
Coord I nate _+_E1 .:E :f',g 1'41!12: 37 [ LHE5] DAMLIEF HOLL
0 0 o =] 173 - = -
Dimensioning 2.56 T N 0 2 KL
m
7

LaTn 1,41 ToAME_FOF 174 FLAT SORED 1
1004 Ta

i A [ST5] Fre—1H kT TAPPEL HOL
15 4CP h

ﬁ%}‘@

]
TARGET
INDICATES
QR EIN 0,0
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&) Tabular Coordinate Dimensioning

Hole| X Y |Sizel
A1 [-1.00 | 2.00 (@ .50

A1 B1 A6
® eﬁ O A2 [-1.00 |-.50 |@.50
A3 | 1.10 |-.50 |@.50
B2 ® Ecg Ad | O 0 |@.50
K A5 | 338 0 |@.50
A6 | 338 | 2.62 |@.50

0 A5
O @ OA3 O B1 1.50 | 2.62 (@.25
2 B2 | 1.50 | 1.50 |@ .25
B3 | 2.88 | 1.50 |@.25

Coordinate Dimensioned Part with the Origin at the Center of Hole A4 Instead of the

Lower Left Corner of the Part
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@ Basic Dimension

QA numerical value defining @28.5
theoretically exact Size, & 0.15| A
location, profile, or orientation
of a feature relative to a I

coordiante system established
by datums.

U Identified on a drawing by
enclosing the dimension in a
rectangular box.

U Have no tolerance

U Locate the perfect geometry of
part (acceptable variation or
geometric tolerance IS
described in a feature control
frame)
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a0

Reference (AUXiIiary) Dimension

O When all of the component dimensions must be specified, an overall
length may still be specified as an auxiliary dimension.

O Auxiliary dimensions are never toleranced, and are shown in brackets.

O They are provided for information only and not directly used in the
manufacturing of the part.

15

a0

a0

(115]

T.Akyurek
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@ Overall Dimensions

When several dimensions make up an overall length, the overall
dimension can be shown outside these component dimensions.
When specifying an overall dimension, one or more non-critical
component dimensions must be omitted.

o —— ’ \

4 et
LY ra
— \ /

o 30 B A [+ B s H-n sl o4 30 B
o 115 +
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@ Not-to-Scale Dimension

i — |

Not-to-Scale Designation
A not-to-scale dimension is indicated by placing a line below the dimension
text.
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v Plus and Minus Dimension

The allowable positive and negative variance from the dimension
specified. Plus and minus values may or may not be equal.

e— 2.50 F0.02 —=

+(0.02
&= -0.04

22

2.48
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@ Dimension Text Placement

E F G H

A ~<—2.0004>—‘ * . 125
B = .500 ’—e o I 1
r - SFD
(% Q-I» 375 2.000
D = [—6.125
Decimal dimensioning
E = G H
A <—50.8H-‘
o0 S I
B = 127 L g5
N 508
Dimensions Used to Draw an Arrowhead |
Standard practice for the . 0.95 | -
placement of dimensions depends h
on the space available. Millimeter dimensioning
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@ Dimension Text Placement

i < 64 >1— Approximately
6 mm MIN, (+
4") e 2 mm
10mmMWJ%)
/—\élsnble
ap

Minimum Dimension Line Spacing

Standard practice for the spacing of dimensions is 10 mm from the view
and 6 mm between dimension lines.
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Y Dimension Grouping and Staggering

130.00
~<——40.00 —>
—~<—50.00 ——>
(A) Yes (B) No!

Group Dimensioning

In standard practice, dimensions are grouped on a drawing. Do not use
object lines as extension lines for a dimension.
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Y Dimension Grouping and Staggering

68

58

50

40

<20 >

)

@150 | @75 @40 A
@100 | © 50 @ 20

Stagger Dimension Text

The general practice is to stagger the

dimension text on parallel dimensions.
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Center line used as ——
an extension line

25

48

: \
12
Center of a Feature {

The center of a feature, such as a hole, is
located by making the center lines extension
lines for the dimension. Extension lines also can
cross to mark a theoretical point.

\v
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(Y Dimensioning Units

4 SI: meter (m), mostly millimeter (mm).
U British or US: feet (ft), mostly inch (in).
U Angular Dimensions:

- Decimal degree: 30.129
- Degrees, minutes, seconds: 30015'45"

2875

DIMEMSION LINE
/ EXTEMSION LINE
6.500 /

639

I.B28

1.128

O D

No unit on the drawing A
BT 1. 984 —m
e an.esn LEADER LIME

The drawing should contain a note stating

ALL DIMENSIONS ARE IN MILLIMETERS (or INCHES)

\GAP REQLIRED

T.Akyurek IE 111 Computer Aided Engineering Drawing — Dimensioning
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() Fundamental Rules of Dimensioning

JAIl dimensions must have a tolerance.

- Every feature on every manufactured part is subject to
variation, therefore, the limits of allowable variation must be
specified.

- Plus and minus tolerances may be applied directly to
dimensions or applied from a general tolerance block or
general note.

dDimensioning and tolerancing shall completely
define the nominal geometry and allowable variation.
Measurement and scaling of the drawing iIs not
allowed except in certain cases.
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() Fundamental Rules of Dimensioning

dEngineering drawings define the requirements of

finished (complete) parts.

— Every dimension and tolerance required to define the finished
part shall be shown on the drawing.

— If additional dimensions would be helpful, but are not
required, they may be marked as reference.

dDescriptions of manufacturing methods should be
avoided.
dAIll dimensioning and tolerancing should be arranged

for maximum readability and should be applied to
visible lines in true profiles.
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() Fundamental Rules of Dimensioning

JAngles of 90° are assumed when lines (including
center lines) are shown at right angles, but no angular
dimension is explicitly shown. (This also applies to
other orthogonal angles of 0°, 180°, 270°, etc.)

Dimensions and tolerances are valid at 20 °C unless
stated otherwise.

dUnless explicitly stated, all dimensions and tolerances
are valid when the item is in a free state.

dDimensions and tolerances apply to the full length,
width, and depth of a feature.
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& Dimension and Extension Line Placement

Always place shorter dimensions nearest to the object
lines. Dimension lines should never cross. However,
extension lines may cross each other.

LAY
4 fO —————— = MO Gap
e 7,04 ——
2.94 / 4,80
1.l? 1.97
— NCGAP
COREECT s
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ONJ
P Ui
5 o
57 oA
\é:/

Dimension and Extension Line Placement

Extension lines should never

- 4.80 -

. ) ] ]

ne shortened.

ah
N

NO!
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& Dimension and Extension Line Placement

Dimension lines should never coincide with any object line or
center line of the drawing. Therefore no line should be used as
dimension line nor coincide with a dimension line.

1 = 1.8617 —"i
- 2. 94{] ——=
1.971
5.2?@ | Zﬂ@ “
0 SNl
N " - 4,800 -
)
Do not use object lines as extension lines. N Ol
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& Dimension and Extension Line Placement

Dimensions should line up in chain fashion or be grouped
together as much as possible.

S 881
tm—— T —]
- 1328 pP—2.017 —= r— 1 90—
-1, 305 -
— 1,970 —]
G.241
COREECT [
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&) Dimensioning Rules

Place dimension between views.
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&) Dimensioning Rules

Do not repeat a dimension. By repeating a dimension will only confuse the
reader and could cause errors in the manufacturing process. Left Figure
below, have many cases where dimensions are duplicated. Right Figure
correctly shows only those dimensions needed to describe the part.

3.0 @

e 1 T3 —

4,010

4,00

a1 T3 —o]

AR

——| 1.11

A 00

l— 1, 7% —n]

a1.0¢

300

INCORRECT

T.Akyurek

CORRECT
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() Dimensioning Rules

Dimensions should be given in views where the shapes are
presented in profile and/or contour. Right Figure below shows
each dimension given in the correct profile view. Left Figure
shows each dimension given in the wrong view.

117 = I [ I

|
1 1 ¥ I I - /\
| 1.E||:| —
1 ]
+

+ i

f—2 00 —=

e ERER - 100 |-
RN + Dimensioning the most
: — . Y descriptive view
{;;) T Figure 5B | |
Wi . 1-+

250

1
|
]
1.00
F=4 00 "’I.D'.}"I [

le— 2 00—

-
e -
[=)

[ 200 —= BRI

INCORRECT CORRECT
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() Dimensioning Rules

Dimensions should always be placed off )
or outside of a view where possible.

1.00 % 100 CHAMFER (A) No! (B) Yes

/m.15
100 ¥ 1.00 CHAMFER
2 I
\r/'\ 3.00
—I:-/ .

3.00 N
1.62 K:};{EE )
5.00 L
e 171 —
- .00 -
CORRECT NOI
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() Dimensioning Arcs

Arcs of less than half a circle are dimension as radii, with the R
symbol.

A

A

R 40

80 \{/mo
A +

- 95 —
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@ Foreshortened Leaders

Foreshortened leader lines sometimes are used on large arcs.

A

<

R 92

L 110 \/ >
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() Dimensioning Rules

Using X to dimension repetitive features
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() Dimensioning Rules

Hole features must be located and given size In
the view where they appear as a circle not as a
rectangle or hidden lines. Never dimension to
hidden lines.

o o830
O " |00
|
! 2% 630
!‘1.25——! BE | +,5?++1.28*{ /
AREREE M
: | : : | : : | : : | :
| l | |
CORRECT NO!
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() Dimensioning Rules

Avoid a complete chain of dimensions. Either omit one or use
reference notation. Reference notation Iindicates that a
dimension is used for information purposes only. Indicate a
reference dimension by placing a parenthesis around the
dimension. For example, (1.51) would indicate a reference
dimension.

- 3.83 -
117 =115 == (1.51) =
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() Dimensioning Rules

Avoid Overdimensioning.
Double dimensioning can cause problems because of
tolerancing.

o - 8 - - C -
*‘ A - ’- A - B :-]
|
| |

A Correct 8. Avoid
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() Dimensioning Rules

Locate cylinders in the circular view but give Its
diameter and length in the rectangular view. See

IHlustration below.

A
N

—— .64 —w=

328 —

= &1 50 —

I %
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© Dimensioning Concentric Circles
Stagger the dimension text on parallel dimensions.

68

58

50

40

—~<20>—

e —

%>
v

' /
| Y
= Z77)

o

e

Dimensioning Concentric Circles

Concentric circles are dimensioned in the longitudinal view.
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() Dimensioning Rules

Extension lines should not cross dimension lines.

d They are not broken when crossing object or other
extension lines.

O They are broken when crossing arrows.

B‘Oakmm —3 13 {“-
lines for arrows
) 10 =
| |
it B e
l
A 13
| 26 —}—L
39 | i
| sl
| o > ‘_
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() Dimensioning Rules

Extension lines can cross to mark a theoretical point.

‘C:ntorﬁ\euor:.as—\

Mo

ot
el
(A)

gt

8)
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& Dimensioning Symbols for Drilling Operations

Counterbore or \/ Countersink
spotface symbol symbol

Diameter Square Depth
symbol symbol ;|; symbol

@ 10
| ve20x90°
@ 10 3 10
U 20 U@ 20

:
9@ '

Counterbore  Countersink Spotface

I

szmbol.
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Symbols for Drilling Operations

Symbols to represent machine drilling
operations always precede the diameter // '




() Dimensioning a Blind Hole

Dimensioning a Blind Hole

The depth of a blind hole reflects the depth of the

full diameter. ;///
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() Dimensioning Chamfers

éﬁl% -

i/

. g4
/\ ] | 2 X 45°

or

’//// | W 2X2

Internal Chamfers

Dimensioning Chamfers

Chamfers are dimensioned by providing either an angle and a linear

distance or two linear dimensions.

T.Akyurek
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30
| — 2 XR5
d |
.l T
10 X 40
] o L —2 X R5
Dimensioning Slots /\/
. (
Several methods are appropriate for Y T J
dimensioning slot.
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& Dimensioning Keyways and Keyseats

j 125
- g .625

357 &

Keyseat

S U |

Standard Method of Dimensioning Keyways and Keyseats

Keyway
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ISO Metric Screw Thread

Pitch Maijor Pitch Dia Minor
Thread P D/d Do /d g D4 4d 4
mm mm mm mm
M3x05 0,5 3,000 2575 2 459
M4x07 0,7 4,000 3,545 3,242
M5 x 0,8 0,8 5,000 4,48 4,134
M& x 1,0 1 §,000 5,35 4917
M8 x 1,25 1,25 8,000 7,188 6,647
M10x15 1,5 10,000 9,026 8,376
M1Zx1,75 1,F 12,000 10,863 10,106 - F:B Internal Thread /8
M16 x 2,0 2 16,000 14,701 13,835 _60°
M20 =25 25 20,000 18,376 17,254 B
] ] ] ] ] _._._.]_I

M24 x 3,0 3 24 004 22,051 20,752 3J?H
M30 x 3.5 35 30,000 27 727 26 211 T\ 5/8H
M36 x 4,0 4 35,000 33,402 M 67 N R —

o

\ A H/4
D/d P/4
D/d> 90°
Di/dy ‘\ External Thread
1 . D /d =Major diameter (internal ! external)
M aJO r PltCh Dwids = Effective (Pitch ) dia (internal fexternal)
Dla meter Dy /dy= Minor diameter ((internal fexternal}
Dy/d, =D - 0,64952P
D-|.l'd21 =D -1,08254P
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@ Dimensioning with AutoCAD

EEEEgS Modify  Image Wi

O Drawings include dimensions and notes

; . ; { Quick Dimnension i
that convey sizes, specifications, and . '
other information necessary to build a | Higned ]
p I’Oj eCt . [ Ordinate L

. . . . Radius
O Dimensions constitute an important part Diameter
of an engineering drawing and must be Anguler
provided in all drawings. peseine
O Before starting dimensions of the Leader
drawing in AutoCAD, Dimension Style eranee.
Manager must first be set. Select the —
“Style” command from dimension drop- Align Tesxt »
down menu or dimension toolbar. Style. .
Crverride
Dimension Update
R udd R0 R A R R R () el |5taﬂ':Ialrt j Ly Reassociate Dimensions
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& Dimensioning

#{ Dimension Style Manager

d From Dimension Style Manager |[&mo==s=

. . . 50-29 14,11 Set Current
dialog box new dimension

standard can be set or existing S0 o =
. P
one can be modified. k%

List: Description

d When an option is selected New |&= g [
Dimension Style dialog box will
ap p e a'r . N eW Styl e S Can b e S et Lines and Arows ] Tewt | Fit | Primay Units | Altemate Units | Tolerances |

Dimension Lines

I I 14,11
from this dialog box.
Lineweight: ,W‘ o) %
il =
Extend bepond ticks: j —'_ ‘g, e
Bazeline spacing: 375 ﬂ

2
Suppress: [ DimLine1 [ DimLine 2 Q"_:?)

Extension Lines Arowheads

Mew Style Mame:

i e ek <] | B Closed filled -]
Start \With: | Standart ineneight e o 2 ¥ Closed filed |
Leader: | BB Closed filed |
N . Extend beyand dim lines: 1.25 j‘ X
Hze for: Al dimenzions - | awowsie 25 j
— Offset from origin: 0E25 = -
Center Marks for Circles
=
=1

Suppress: | Extlinel | Estline 2 Tupe: M ark | Size |25

Cancel

Cantinue

QK | Cancel | Help |
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@’) Linear Dimension -+

An example of linear dimension is given in the figure.

imension Line Location
FiI’St ExtEHSiﬂn econd Dimension
160 -

Line Origin Line Origin

Select Object to Dimensinn\[
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Aligned Dimension %y

An example of aligned dimension is given in the figure.

) N
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) Radial Dimension &

An example of radial dimension is given in the figure.

J04
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Angular Dimension -

Two examples of angular dimension are given in the figure.

| 7
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ONJ)
ST,
5 o
57 oA
v

O Centerlines can be drawn with Center Marking dimension pull down
menu.

O First choose Center Mark as line from Dimension Style Manager dialog
box from Format menu.

0 Then, from dimension menu select center mark option and click on the
circle to draw the center mark or center lines.

B Modify Dimension Style: 1S0-25

Marking the Center and Centerlines of a Circle

Lines | Symbols and Arrow | Tent Fit Primary Unitz | dlkemate Unitz || Tolerances

s M
Arrowheads 1411
First:

| BB Closed filed v

o, 3
. Second: 0 t??_\
center mark centerlines |5 Closed filed 7 L s
Leader:
| | BB Closed filed v| q}y

Arc length zpmbaol

(%) Preceding dimenszion text
() &bove dimension text
A Size: () Mone
2 -
’7_ e " Fadiuz dimenzion jog
| -
Center - g / Jog angle:
Mark < rd
; ak. l ’ Cancel ] [ Help ]
T.Akyurek IE 111 Computer Aided Engineering Drawing — Dimensioning 67/128




(Y Dimensioning with Leaders

 Leaders are used to represent radius and diameter
dimensions. They can also be created independently
to attach annotation to all kinds of objects.

This circle s 100
rmr i diometer @100
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& A
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D) Tolerance

Tolerance is the amount a dimension is allowed to vary. It is the difference
between the maximum and minimum permitted sizes (limit dimensions).

d

d

Dimensioning specifications define the nominal, as-modeled or as-
iIntended geometry. One example is a Basic Dimension.

Tolerancing specifications define the allowable variation for the form and
possibly the size of individual features, and the allowable variation in
orientation and location between features. Two examples are Linear
Dimensions and Feature Control Frames using a datum reference.

104+-002

5+.002

+0.05
) 245.0079.0
+0.05 0.05

- 65.0070.05 55.00°

L

—0.05

-1—————————————Fw -y -

:

+0.05
— (.05

() o - @40.00%0.05 'O O

—0.05_-

115.00 55z
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D Tolerance

Toleranced dimensions control the amount of variation on each part of an
assembly.

d

The amount each part is allowed to vary depends on the function of the
part and of the assembly. Tolerances of an electric hand-drill parts are not
as stringent as those placed on jet engine parts.

The more the accuracy needed on a machined part, the higher is the
manufacturing cost.

— Higher reject (scrap) rate

- May require different machining operation

Tolerances must be specified in such a way that a product functions as it
should at a cost that is reasonable.
— Desired quality at a minimum cost
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s A UNiyg D
5 %
By 2

&/

T.Akyurek

Tolerance and Interchangeability

d A tolerance of 4.650 = 0.003 means

that the final measurement of the
machined part can be anywhere from
4.653 to 4.647 and the part still would
be acceptable.

The upper and lower acceptable sizes
are referred to as limit dimensions,
and the tolerance is the difference
between the limits. In the example,
upper limit (largest value) for the part
IS 4.653, the lower limit (smallest
value) is 4.647, and the tolerance is
0.006.

Tolerances are assigned to mating
parts. For example the slot in the part
given must accommodate the other
part.

IE 111 Computer Aided Engineering Drawing — Dimensioning
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() Tolerance Representation

Tolerances can be expressed in several ways: Xl o
: : H 3.53
O Direct limits, or as tolerance values S

%

~——4.00%.003 ——>

(A) Direct limits

O Geometric tolerances /
/|

(B) Tolerance values

d Notes referring to specific conditions
d A general tolerance note in the title block
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) General Tolerances

General tolerances are given in a note or as part of the
title block. Examples:

J ALL METRIC DIMENSIONS TO BE HELD TO + 0.05
— Dimension 50
— Tolerance +£0.05
— Upper limit 50.05
— Lower limit 49.95

J ALL ANGULAR TOLERANCES * 0.1 DEGREE
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() General Tolerances

Another method specify the tolerances on dimensions

In terms of the number of decimal places found in the
dimensions. Examples:

d UNLESS OTHERWISE SPECIFIED, TOLERANCES
ARE AS FOLLOWS:

- X . £0.5
- XX : £0.25
- XXX : £0.12

d A Tolerance added to a dimension always
supersedes the general tolerance.

T.Akyurek IE 111 Computer Aided Engineering Drawing — Dimensioning 74/128



@ Limit Dimensions

The largest acceptable size and the minimum acceptable size of a feature.

d The value for the maximum acceptable size, expressed as maximum
material condition (MMC), is placed over the value for the minimum
acceptable size, expressed as the least material condition (LMC), to
denote the limit-dimension-based tolerance for the feature.

1" Minimum

16 Sspacing

3.53 ¥

i
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) Plus and Minus Tolerancing

Plus and minus tolerance system applied to various
dimensioning conditions.

[ R

Plus tolerance Plus tolerance
l’ on top l» on top
= s 12+01

T e

25.6° 0 o MS' +0° 5'
} "0 !

(A) Unilateral tolerancing (B) Bilateral tolerancing

T.Akyurek IE 111 Computer Aided Engineering Drawing — Dimensioning 76/128



) Important Terms

Nominal Size:

A dimension used to
describe the general
size, usually
expressed in
common fractions
(For slot: 1/2")

Basic Size:

Theoretical size (For
slot: .500")

Actual Size:

Size of manufactured
part (For slot: .501")

497 Upper Limit (MMC)
495 Lower Limit (LMC)

.502 Upper Limit (LMC)
498 Lower Limit (MMC)

Engineering Dimensioned
Drawing

501 — Actual measured
dimension

Machined
Part

Tolerance .002 Maximum .007
Clearance varies Average .004

Tolerance .004 Minimum .001
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) Important Terms

Limits:
Maximum and

minimum size of
toleranced dimension

(For slot: .502" & .498"

For mating part: .497"
& 495")

497 Upper Limit (MMC)
495 Lower Limit (LMC)

.502 Upper Limit (LMC)
498 Lower Limit (MMC)

Engineering Dimensioned
Drawing

501 — Actual measured
dimension

Machined
Part

Tolerance .002 Maximum .007
Clearance varies Average .004
Tolerance .004 Minimum .001
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) Important Terms

Tolerance:

The dlfference 497 Upper Limit (MMC)
between upper and 495 Lower Limit (LMC)
lower limits. =158 Lower Limit (MMo)
(For slot:

502"-.498"=.004")

For matlng part Engineerli:l)wlgvlil)iirr:;ensioned

497"-.495"= .002")

501 — Actual measured
dimension

Machined
Part

Tolerance .002 Maximum .007
Clearance varies Average .004

Tolerance .004 Minimum .001
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Important Terms

Maximum material
condition (MMC):
The condition of part
when it contains
greatest amount of
material. MMC of
external feature, such as
shaft, is upper limit,
while of an internal
feature like hole is lower
limit.

(For slot:. 498"

For mating part: .497")

.497 Upper Limit (MMC)
495 Lower Limit (LMC)

.502 Upper Limit (LMC)
498 Lower Limit (MMC)

Engineering Dimensioned
Drawing

Machined

Tolerance .002
Clearance varies
Tolerance .004

Part

%

Maximum .007
Average .004
Minimum .001

501 — Actual measure
dimension

T.Akyurek IE 111 Computer Aided Engineering Drawing — Dimensioning

80/128



) Important Terms

Least material
condition (LMC):

The condition of part
when it contains least
amount of material. LMC
of external feature, such
as shaft, is lower limit,
while of an internal
feature like hole is upper
limit.

(For slot:. 502"

For mating part: .495")

.497 Upper Limit (MMC)
495 Lower Limit (LMC)

.502 Upper Limit (LMC)
498 Lower Limit (MMC)

Engineering Dimensioned
Drawing

Machined

Tolerance .002
Clearance varies
Tolerance .004

Part

%

Maximum .007
Average .004
Minimum .001

501 — Actual measure
dimension
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Degree of tightness between
mating parts is called fit.

Clearance Fit:

Two toleranced mating parts will
always have a clearance (space)
when assembled.

Interference Fit:

Two toleranced mating parts will
always interfere when assembled.

Transition Fit;

Two toleranced mating parts will
have sometimes a clearance,
sometimes interference fit when
assembled.

A7
%)

N

Clearance
Fit

Interference
Fit

Transition
Fit
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P Fit Types

]

&

Loosest Tightest Fit

Fit (Allowance

!

Determining Fits

Determining the tightest and loosest fits for a
system of parts requires evaluating the
extremes in possible dimensions.

S
&

Largest Hole

Tolerance

Smallest Hole

Largest Shaft

Tolerance

Smallest Shaft
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) Allowance

Minimum clearance or

maximum interference
between parts, or
tightest fit between

mating parts
(For parts: .001")

Tightest fit occurs when
slot has smallest
allowable size .498" and
mating part has largest
allowable size .497".

Max.
clearance

T

|

I

Hole |
|?

N\

T.Akyurek

Upper Limit (MMC)
Lower Limit (LMC)

497

495

.502

498

Upper Limit (LMC)
Lower Limit (MMC)

Engineering Dimensioned
Drawing

Min. clearance |
R l
R L

501 — Actual measure
dimension

Machined
Part

Tolerance .002 Maximum .007

Clearance varies Average .004

Tolerance .004 Minimum .001
Max.

in(crfcrcncc Min. interference

‘ A
e PR .-a.n. .
B e e s 4
. _—_ - —

...............

fl
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&) Functional Design and Tolerance Stack-up

 Contacting parts in assemblies
- Form, fit, function

E
I Female thread

| \\\\\\\\

X // /Zj/
P
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() Terms Used in Metric Tolerancing

[ Basic size: the nominal diameter of Upper Deviation _ Max. Size
the shaft (or bolt) and the hole. This Lower Deviation _ |' Min. Size |
IS, in general, the same for both Fundamental Deviation ZW
components. . i
nternational é
O Actual size: difference between ToleranceGrade | Yo
actual size of the part and the basic é
size. 7
. . . " Easic Size .
 Lower deviation: the difference Lower Deviation | [L__
between the basic size and the Upper Deviation _| | |
minimum possible component size.
O Upper deviation: the difference 7
-0 g
between the basic size and the Fundamental Deviation
: : : International = |
maximum possible component Size.  foerance Grade -
- Min. Size o
" Max. Size -
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) Tolerance

d Fundamental deviation: the Upper Deviation _ Max. Size
minimum difference in size between a L ower Deviation |' Min. Size
component and the basic size. This is O %——W
identical to the upper deviation for mmIE T b
shafts and the lower deviation for morenceorade | ]
holes. If the fundamental deviation is ) /
greater than zero, the bolt will always é
be smaller than the basic size and the _ Basicsize
hole will always be wider. Lower DEVIRHOn ) le—
Fundamental deviation is a form PPPSEDEEEROR o | fa
of allowance, rather than tolerance.

O International Tolerance (IT) grade: é
This is a standardised measure of s— = | Fundamental Deviation
the maximum difference in size Tolerance Grade | 1,
between the component and the basic - Min. Size -
Size. - Max. Size -
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Y Cylindrical Fits

dBasic - Hole System :

— (Nominal) size is given to
Hole i

- Hole dia. constant, shaft dia. A
changing either smaller or |

’ Tolerance
v
larger to satisfy the required . damemal[

Zone Size

fit (min hole dia. always Deviation
nominal size)

Basic Size- — — = = = ===
QBasic - Shaft System: I

— (Nominal) size is given to
shaft I

— Shaft dia. constant, hole dia.
can be smaller or larger to [ Hole Tolerance
satisfy the required fit (max Bl Shaft Tolerance
shaft always nominal size)
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@ Cylindrical Fit Examples

Tolerance
grade

Basic size

SHAFT 40 f7

Fundamental
deviation

IT grade

o Tolerance
Basic size

FIT 40 H8 /7

Shaft
tolerance

tolerance
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@ Cylindrical Fit Examples

Basic
dia.

Tolerance
pos & #

060

H7

60.030

60.000

56

60.072

60.053

Interference fit

| Basic|[Tolerance
dia. ||pos & &
| 25000
h9
% e 24 948
@D 60 sf pl3 =
‘ D9 —
/r 25065
60.030 - 60.053 = -0.023 (max fit) |
60.000 - 60.072 = -0.072 (min fit) % ‘ %ﬁ.
L e | Clearance fit
25.065 - 25.000 = 0.065 (max fit)

25117 - 24948 = 0.169 (nun fit)

Shaft Basis

T.Akyurek
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Hole Basis Fit

LOOSE RUNNING FREE RUNNING CLOSE RUNNING SLIDING LOCATIONAL CLEARANCE
BASIC Hole Shaft Fit Hole Shaft Fit Hole Shaft Fit Hole Shaft Fit Hole Shaft Fit
SIZE H11 cl1 H9 do H8 7 H7 g6 H7 h6
40 MAX 40.160 39.880 0.440 | 40.062 39.920 0.204 | 40.039 39.975 0.029 | 40.025 39.991 0.050 | 40.025 40.000 0.041
MIN 40.000 39.720 0.120 | 40.000 39.858 0.060 | 40.000 39.950 0.025 | 40.000 39.975 0.009 | 40.000 39.984 0.000
50 MAX 50.160 49.870 0.450 | 50.062 49.920 0.204 | 50.039 49.975 0.089 | 50.025 49.991 0.050 | 50.025 50.000 0.041
MIN 50.000 49.710 0.130 | 50.000 49.858 0.080 | 50.000 49.950 0.025 | 50.000 49.975 0.009 | 50.000 49.984 0.000
60 MAX 60.190 59.860 0.520 | 60.074 59.900 0.248 | 60.046 59.970 0.106 | 60.030 59.990 0.059 | 60.030 60.000 0.049
MIN 60.000 59.670 0.140 | 60.000 59.826 0.100 | 60.000 59.940 0.030 | 60.000 59.971 0.010 | 60.000 59.981 0.000
80 MAX 80.190 79.550 0.530 | 80.074 79.900 0.248 | 80.046 79.970 0.106 | 80.030 79.990 0.059 | 80.030 80.000 0.049
MIN 80.000 79.660 0.150 | 80.000 79.826 0.100 | 80.000 79.940 0.030 | 80.000 79.971 0.010 | 80.000 79.981 0.000
100 MAX |100.220 99.830 0.610 | 100.087 99.880 0.294 | 100.054 99.964 0.125 | 100.035 99.988 0.069 | 100.035 100.000 0.057
MIN | 100.000 99.610 0.170 | 100.000 99.793 0.120 | 100.000 99.929 0.036 | 100.000 99.966 0.012 | 100.000 99.978 0.000
120 MAX |120.220 119.820 0.620 | 120.087 119.880 0.294 | 120.054 119.964 0.125 | 120.035 119.988 0.069 | 120.035 120.000 0.057
MIN | 120.000 119.600 0.180 | 120.000 119.793 0.120 | 120.000 119.929 0.036 | 120.000 119.966 0.012 | 120.000 119.978 0.000
160 MAX | 160.250 159.790 0.710 | 160.100 159.855 0.345 | 160.063 159.957 0.146 | 160.040 159.986 0.078 | 160.040 160.000 0.065
MIN | 160.000 159.540 0.210 | 160.000 159.755 0.145 | 160.000 159.917 0.043 | 160.000 159.961 0.014 | 160.000 159.975 0.000
200 MAX |200.290 199.760 0.820 | 200.115 199.830 0.400 | 200.072 199.950 0.168 | 200.046 199.985 0.040 | 200.046 200.000 0.075
MIN |200.000 199.470 0.240 | 200.000 199.715 0.170 | 200.000 199.904 0.050 | 200.000 199.956 0.015 | 200.000 199.971 0.000
250 MAX |250.290 249.720 0.860 | 250.115 249.830 0.400 | 250.072 249.950 0.168 | 250.046 249.985 0.090 | 250.046 250.000 0.075
MIN | 250.000 249.430 0.280 | 250.000 249.715 0.170 | 250.000 249.904 0.050 | 250.000 249.956 0.015 | 250.000 249.971 0.000
300 MAX |300.320 299.670 0.970 | 300.130 299.810 0.450 | 300.081 299.944 0.189 | 300.052 299.983 0.101 | 300.052 300.000 0.084
MIN | 300.000 299.350 0.330 | 300.000 299.680 0.190 | 300.000 299.892 0.056 | 300.000 299.951 0.017 | 300.000 299.968 0.000
400 MAX |400.360 399.600 1.120 | 400.140 399.790 0.490 | 400.089 399.938 0.208 | 400.057 399.982 0.111 | 400.057 400.000 0.093
MIN | 400.000 399.240 0.400 | 400.000 399.650 0.210 | 400.000 399.881 0.062 | 400.000 399.946 0.018 | 400.000 399.964 0.000
500 MAX |500.400 499.520 1.280 | 500.155 499.770 0.540 | 500.097 499.932 0.228 | 500.063 499.980 0.123 | 500.063 500.000 0.103
MIN | 500.000 499.120 0.480 | 500.000 499.615 0.230 | 500.000 499.869 0.068 | 500.000 499.940 0.020 | 500.000 499.960 0.000
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Preferred Hole Basis Fits

Clearance Transition ——+<——- Interference ——
Hole Shaft tolerance
Hole | | |
tolerance gt | | | | u6| } ]
| | |s6] I Minimum ~ Maximum
H9 - | = p6 | interference interference
H7 | H7 |H7[ke|H7[ |H7| |H7| |H7 oiiper s
h6
G b TNl N
7 | | | | | Basic size
Minimum
clearance
d9
Maximum
|
clearance Shaft
Shaft o1
tolerance
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Preferred Shaft Basis Fits

Clearance Transition —+<——- Interference —
Hol Hole
ok C11
tolerance
D9
Minimum
|
clearance Es | | Baic |
| I size Shaft tolerance
G7
H7 - | |
h7 h6 he |h6 h6 1 h6 he| [he] | Y !
Maximum h9 | P7 ' | 1 ) Minimum Maximum
clearance | : | S7 | mteﬁerlence SHETATEE
ole
Shaft | | I | tolerance |
2 hit | | | | |
tolerance Shaft
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Cylindrical Fit

ISO Symbol
i apaft Description
ole a
Basis Basis
3
l H11/c11 C11/h11 Loose running fit for wide commercial tolerances or allowances on external members &
©
Ko
2 H9/d9 D9/h9 Free running fit not for use where accuracy is essential, but good for large temperature ;
g variations, high running speeds, or heavy journal pressures S
% H8/f7 E8/h7 Close running fit for running on accurate machines and for accurate location at moderate
() speeds and journal pressures
H7/g6 G7/h6 Sliding fit not intended to run freely but to move and turn freely and locate accurately
H7/h6 H7/h6 Locational clearance fit provides snug fit for locating stationary parts but can be freely
) assembled and disassembled
E Locational transition fit for accurate location; a compromise between clearance
"'"g it Rt and interference
£ 3
l H7/n6 N7/h6 Locational transition fit for more accurate location where greater interference is permissible 3
)]
=
(]
T H7/o6* P7/h6 Locational interference fit for parts requiring rigidity and alignment with prime accuracy of =
2 P location but without special bore pressure requirements g
= =
(0]
§ H7/s6 S7/h6 Medium drive fit for ordinary steel parts or shrink fits on light sections; the tightest fit
2 usable with cast iron
[0
= H7/u6 U7/h6 Force fit suitable for parts that can be highly stressed or for shrink fits where the heavy
l pressing forces required are impractical

*Transition fit for basic sizes in range from 0 through 3 mm
|
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) Surface Texture
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Surface Texture

SURFACE TEXTURE SYMBOLS AND CONSTRUCTION

Symbol Meaning

\/ Basic surface texture symbol. Surface may be produced by
any method, except when the bar or circle is specified.

Material removal by machining is required. The horizontal

bar indicates that material removal by machining is required
¢ to produce the surface and that material must be provided
for that purpose.

Material removal allowance. The number indicates the
a amount of stock to be removed by machining in millimeters
3.5 (or inches). Tolerances may be added to the basic value

shown or in a general note.

Material removal prohibited. The circle in the vee indicates

that the surface must be produced by processes such as
'9/ casting, forging, hot finishing, cold finishing, die casting,
powder metallurgy, or injection molding, without subsequent
removal of material.

Surface texture symbol. This is used when any surface

\/— characteristics are specified above the horizontal line or to
the right of the symbol. Surface may be produced by any
method, except when the bar or circle is specified.

3 X 3 X APPROX. 3X
E1I5X i r_

Lt A
60° 1.5 X

LETTER HEIGHT = X

The recommended proportions for drawing the surface texture
symbol are shown above. The letter height and line width
should be the same as that for dimensions and dimension
lines.
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) Surface Roughness vs Manufacturing Method

Micrometer (um)>>] 50 | 26 |125| 6.3 | 3.2 | 1.6 |0.80 |0.40 | 0.20| 0.10| 0.05 |0.025(0.012
Microinch (pin) >> §2000 | 1000 | 500 | 250 [ 125 | 63 | 32 | 18 8 4 2 1 50
Flame cutting

Snagging

Sawing

Planing

Shaping

Drilling

Chemical milling
=DM
Milling

Broaching

Reaming

Electron beam

Laser

Electrocheical

Boring

Turning

Barrel finishing
e — T a i  aaIa—————— —————— i s i ifiiiii e s i iy

Average Application
Less Freguent Application
Ranges shown are typical. Higher or lower values may be obtained under special conditions.
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2) Surface Roughness vs Manufacturing Method

Micrometer (um) >> | 50 | 25 12563 |32 | 1.6 |0.80 040|020 0.10] 0.05 |0.025/0.012
Micrainch (uin) >> |2000 [1000 | 500 | 250 | 125 | 63 |32 |6 | 8 | 4 | 2 | 1 | 50

Electrolytic grinding

Roller burnishing

Grinding

Honing

Electropolishing

Polishing
Lapping

Superfinishing

Sand casfing

Hot rolling

Forging

Perm. mold casting
Extruding

Investment casting
Cold rolling

Drawing
Die casting

Average Application
Less Frequent Application
Ranges shown are typical. Higher or lower values may be obtained under special conditions.
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() Geometric Tolerance Classes and Types

Form Straightness
Flatness
Circularity
Cylindricity

Profile Line
Surface

Orientation Angularity
Parallelism
Perpendicularity

Location Position
Concentricity
Symmetry

Runout Circular
Total

X > 0 € = nND Do o [ |

Surface of revolution, axis, straight edge
Plane surface (not datum plane)
Cylinder, cone, sphere

Cylindrical surface

Edge
Surface (not datum plane)
Plane, surface, axis

Cylindrical, surface, axis
Planar surface

Any
AXis, surface of revolution
Any

Cone, cylinder, sphere, plane
Cone, cylinder, sphere, plane
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Dimensioning & Tolerancing Features

Straightness

A measure of all points being in a straight line. Tolerance — zone formed by two parallel lines

Flatness All the points on a surface are in one plane. Tolerance — zone formed by two parallel planes
Roundness/ All points on a surface should be in a circle. Tolerance — zone bounded by two concentric
Circularity circles
Cylindricity All the points of a surface be equidistant from a common axis
Profile A Tolerancing method of controlling irregular surfaces, lines, arcs, or normal planes

The condition of a surface or axis at a specified angle (other than 90°) from a datum plane
Angularity or axis. The tolerance zone is defined by two parallel planes at the specified basic angle

from a datum plane or axis

Perpendicularity

The condition of a surface or axis at a right angle to a datum plane or axis

Position

Tolerance — zone in which the center axis or center plane is permitted to vary from true
position

Total run out

Provides composite control of all surface elements

Concentricity

The axes of all cross sectional elements of a surface of revolution be common to the axis of
the datum feature

Parallelism

The condition of a surface or axis equidistant at all points from a datum plane or axis

T.Akyurek
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O Components of Tolerance Dimension

As you can see, tolerance dimensions can be broken down to 5 sections.

However, it is the first two parts that are used the most. The remaining ones
are primary, secondary and tertiary datum reference letters.

talerance wvalue

——— material conditions of tolerance

primary, secondary.
and tertiary datum
reference letters

&[B0127 DAM[B

L opticnal diameter symbol

&N
e
©

material conditions of
datums

geometric charactenstic
symbol-in this case, position
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) Geometric Characteristic Symbols

Tolerance symbols for the geometric characteristics are placed
on the left end of the tolerance box. One of these symbols may

be placed.

OlD]D][R]IC][E

$ 605 | A
f ] !
SYMBOL DATUM
TOLERANCE

VALUE

BTRAIGHTNESS

FLATHESS

CIRCULARITY

CYLINDRICITY

FROFILE OF LINE

PROFILE OF SLARFACE

COAXILITY

SN IN S

POSITION

SYMMETRY

PARALLELISM

PERFENDICITY

ANGULARITY

RUN-OUT

TOTAL RUN-OUT ~

SURFACE M/TT FF
ROUNEG WITHIN
OO TOTHRLE

CONVENTIOCNAL AIETAOLO

GEONIETRIC AL THOL

SURFRCE
Pl gt
SRR
+
g2 |
N 006

INTERPRETRIION ~FOF
GOTL METHOCOS

RLL POINTS ON THE SURFRCE
APUST LIE BETEVEEN TIVO
CONCENTRIC CIRCLES THRT
RRE . CO6 RPARRYT .
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) Linearity Tolerance

¢ +/- 0.1
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() Flatness Tolerance (of the Surface)

7/*5 0.01
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@) Materalil Quality Conditions

H MMS = Maximum Material Cond

4 LMC = Least acceptable material condition (Least
Material Cond.)

0 (S) RFS = Regardless of Feature Size

4 |2 0,05M)| A 4| oos |AM)| |45 | 0.05M)| AW

Tolerance dimensioning starts with the geometric characteristic symbol at the left
end. The second box contains the tolerance values and the third box shows material

quality values.
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() Complex Tolerances

@.505-.525 VKB )

‘$‘¢-005® A D@ B L | @ote (M) | A | BN ClM

L W W N W W
\ \ , ."\ \ Tortiary Datum A O . O
O—6

Davum Matecay! Y

\
\

\ ll II
\ \ . o
) T ! Condion Modifier

\ \ \ \ o e Y
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\ ) \ \
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T ! \ \ \ \ - Primary Datom N |
| \ \ \ \ < —p
\ ¢ ——
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These are tolerances that contain boxes of "Datum" (a letter for

describing the feature).
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These are tolerances that contain boxes of "Datum" (a letter for

describing the feature).

http://help.solidworks.com/12811/english/SolidWorks/sldworks/legacyhelp/sldworks/Tolerancing/HIDD TX GTS OPTIONS.htm?format=P
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) Complex Tolerances
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Y Complex Tolerances
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http://www.dailyautocad.com/12810/02/dimensioning-tutorial-part-12-placing.html
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IM Dimension  Modify  Window  Help

L Texts can be added to a drawing either

as a Multline or

Single Line. The

Multiline Text icon can also be selected
from the draw toolbar.

d When the single

line text option Is

selected, the following parameter must
be set:

start point of text
height of text
rotation angle of text

After defining above parameters the
text can be written in a box.

Modeling

Ling
| Ray
/ Caonstruckion Ling
| rultiling

1 wat Polyline
2 30 Polyline
O Polygon
= Rectangle

i) .
W Helix

Arc
Circle
@ Donuk
r~' Spline
Ellipse
Block,

E Table...
Paink

ﬁ Hatch...
l Gradient. ..

H Boundary. ..

@ Region
Wipeout

E:j Revision Cloud

KX e,® #

@ L
B 15025

AI Single Line Text
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d When Multiline Text option is selected, first the location of a box
must be defined. Then Text Formatting dialog and text appear as
In the Figure. Text can be written into the box as required and
modified by the help of Text Formatting dialog box.

d Symbols can be added into the text by clicking on @ icon

O Modification of the existing texts can be achieved by double
clicking the text or selecting the text option from modify pull-down
menu (Modify-object-text).

Text Formal kting

TewtFormattng |
|Standard v”ﬁ'TimesNewHuman v||25 v| B I U « || oKk &
BEENEEEI - o g @ oo |3 anfiooon |3 ofioo |2

| R R B R N AR SRR

abc]
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() Dimensioning Exercise 9_2.dwg
Construct and dimension the drawing
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() Dimensioning Exercise 9 _3.dwg

Construct and dimension the drawing
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a
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) Slip Cover.dwg

Construct and dimension the drawing =
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() Dimensioning Exercise 9
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() Dimensioning Exercise 9
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() Dimensioning Exercise 9
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() Dimensioning Exercise 9 7
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@ Problem 9.1 Figure 9.78

Draw the muIt|V|ews usmg CAD and then fuIIy dlmen5|on the obJects

----------------------------------------------------------------------------------------------------------------------------------

l'l

T.Akyurek

IE 111 Computer Aided Engineering Drawing — Dimensioning

123/128




& Problem 9.1 Figure 9.79

Draw the multiviews using CAD, and then fully dimension the objects.
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@ Figure 9.80 - Gusseted Angle Bracket

Sketch, or draw with CAD, a multiview drawing, then add dimensions.
L

1.20
70 _ 2\ R

Ve
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Y Foot Mounting

Sketch, or draw with CAD, a multiview drawing, then add dimensions.

N
N \ <\\
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) Problem 9.3

Using tolerancing tables in appendices, calculate the limit dimensions
between the shaft and hole . For the given classes of fit.

(] 75‘*

5o o

}

Class of fit RC 4 LC6 FN 5

Nominal size

+ | Limit + + +

Upper limit

Hole

Nominal size

| Limit + -

Lower limit

Nominal size

Limit

Upper limit

Shaft

Nominal size

t Limit t t +

Lower limit =

Smallest hole

= Largest shaft = = =

Tightest fit

Limits of fit

Largest hole

- Smallest shaft i = s

Loosest fit
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English — Turkish Dictionary

dimension Boyut, 6lcu aligned Hizal, sirali unidirectional tekyonli
Nominal Anma, ismen var Reference Referans boyutu Auxiliary Yardimci boyut
olan dimension (6lgusi) dimension (6lgt)
datum Baz, baslangi¢ baseline Taban gizgisi Basic dimension Esas (ana) boyut
Screw thread Vida disi stagger kademeleme pitch adim
characteristic ozellik countersink Konik havsa counterbore Silindirik havsa
straightness dogrusallik Stack-up Birikme circularity Yuvarlaklik kalitesi
cylindricity Silindiriklik kalitesi perpendicity diklik Profile of line Cizgi profile
Profile of surface Yuzey profili Run-out sapma parallelity Paralellik
position konum Total run-out Toplam sapma Leader line Oncl cizgi
Dimension line Boyut (6I¢l) gizgisi Extension line (Olgti) Uzatma Coaxility Es-eksenlilik
cizgisi kalitesi
overdimensioning Fazladan flatness Yuzey duzluk marking isaretleme,
boyutlandirma kalitesi etiketleme
(6lgulendirme)
interchangebility Biribiriyle Maximum Azami malzeme Least material Asgari malzeme
degistirlebilirlik, material durumu condiition durumu
ortak kullanilabilirik ~ condition
Upper limit Ust sinir Lower limit Alt sinir roughness purazluliuk
sawing Testere ile kesme turning tornalama milling frezeleme
Clearance fit Bol gegme interference fit Siki gecme Transition fit Ara gegme

T.Akyurek

IE 111 Computer Aided Engineering Drawing — Dimensioning

128/128



