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Mech 220: 7th LECTURE
DIMENSIONING:
dimensioning a drawing- position dimensioning schemes

DIMENSIONING A
DRAWING:

position dimensioning
schemes
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Mech 220: 7th LECTURE
DIMENSIONING
dimensioning a drawing- position dimensioning schemes

¢ Different dimensioning systems or styles can be used to place or
orient dimensions on a drawing based on the:

+ Dimension tolerance
+ Space needed for dimensioning
& Size of the drawing

¢ Depending on the circumstances several or any of the following
systems may be used.:

+ Chain Dimensioning

+ Parallel Dimensioning

& Datum Dimensioning

+ Ordinate Dimensioning
+ Tabulated Dimensioning
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Mech 220: 7th LECTURE

DIMENSIONING
drawing dimensioning schemes- (1) chain dimensioning

==11000—=—=1.000—==—1.000—
¢ A string of dimensions placed

along a straight line.

¢ Every features such as a corner
or circle center has an extension
line referencing it off.

¢ Thedimension values are then

placed in the chain or straight line
form.
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Mech 220: 7th LECTURE
DIMENSIONING
drawing dimensioning schemes- (1) chain dimensioning

A chain runs in a straight
or continuous path.
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Mech 220: 7th LECTURE
DIMENSIONING
drawing dimensioning schemes- (1) chain dimensioning

Principal dis-advantages:. Lousy tolerance accumulation (stackup)
-—1.000
‘ 4.00 3.92 |
I - 1.00 |~ 1.00 —}-—1.00 —}~—1.00 98 ——|— 98 ——|-— .98 98 —
First dimensi ‘
(a) A chain with a general tolerance of .XX=+.02 (b) The effect of a (—.02) tolerance on the chain
‘— 1.000——“1 000+
[
Second dimension i i
ona chain 1.02 —=f—1.02 —|=—1.02 —{=—1.02 98 ——|—1.02 —— 99 101
1~1 ooo—]—l 000«]——1 000~
‘ "v (c) The effect of a (+.02) tolerance on the chain (d) The effect of a combination of different toleranc

Third dimension added
to a chain
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Mech 220: 7th LECTURE
DIMENSIONING
drawing dimensioning schemes- (1) chain dimensioning

Principal dis-advantages:. Lousy tolerance accumulation (stackup)

Possible remedy (yet not a
good one):

Applying a smaller tolerance to a
dimension will cut down on the

r 1.00£.005 T 1.00£.005 -_I tolerance accumulation.

The possible produced sizes will
now range from 1.005 to .995.

¢ Tolerance decisions are normally made by the design engineer
whereas the drafter must place them correctly on the finish drawing

according to standards.
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Mech 220: 7th LECTURE

DIMENSIONING
drawing dimensioning schemes- (1) chain dimensioning

Principal dis-advantages:.

Possible remedies:

¢ lItistypical to

Appears crowded when small features are used.

place an overall
dimension above
a chained
dimension

Overall Dimensions

-

= - 3.000
Dimension
omitted [~—1.000——=—1.000—
here
Dimension
omitted
here
3.000 1
1.000
1.000
FIGURE 9.30

/—
«1.000——’«1.000 *’ _y_

Some options for avoiding ——
tight fits on the text —-_{_ .180

Extension line is drawn .125"

above the dimension line {

3.000

~—1.000—

——1.000—

.25” Minimum for the overall dimension line spacing

T

.38” Minimum off first visible line
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Mech 220: 7th LECTURE

DIMENSIONING
drawing dimensioning schemes- (2) parallel dimensioning

¢ Each dimension stands alone, not
relying on any other dimension.

¢ Theinner most dimension is first
placed and the other dimensions
are staggered starting from the
inside and working outward.
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Mech 220: 7th LECTURE
DIMENSIONING
drawing dimensioning schemes- (2) parallel dimensioning

Drafting Tip: .‘i 2.000 —— ;.3?)8
%._ 1.000 == 1.000 =

For clarity, Do NOT

stack dimensions
symmetrically

but rather

USE staggered
dimensions

Correct staggering of Symmetrical stacking
the dimension text. is hard to read.
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Mech 220: 7th LECTURE
DIMENSIONING
drawing dimensioning schemes- (2) parallel dimensioning

3.250 - .25 Spacing for
—————— 2.000 —~ 2.000 — I each additional
: dimension
== 1.000—>= - 1.000 —| —- [ 4
i 38 1,000 f placed above.

' 04
R
||
&
{4
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Mech 220: 7th LECTURE

DIMENSIONING

drawing dimensioning schemes- (2) parallel dimensioning

if equally spaced .625

Use a general tolerance of £.02.

2.23
98 —

22 et

1.02 -

625 if equally spaced

98 —

2.27

22 ==
102 ==

Condition A Condition R

Principal dis-advantage:

Condition C

Condition D
Again, lousy tolerances!

¢ Splitting the accuracy tolerance on each side becomes a guessing
game for the machinist
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Mech 220: 7th LECTURE
DIMENSIONING

drawing dimensioning schemes- (2) parallel dimensioning

Examine Condition C: Possible remedy:

An equal split of 1.29 would be : ,
placed .645 on each side. Very unbalanced Add an extra dimension {0
_\ control the shape.
il o0l b i
645 i 98 i 645 1.00 |— 98 —~ 29 ——}[2‘27 —
| e | _;_{_ 1.625 —| 21—
.- 98 -I 645 98- |
Condition C Condition C —l—_—]——
2.27 large feature An unequal split of 1.29
—.98 small feature could cause this situation _ oo
. to occur. This extreme Option 1 pton
1.29 difference left LU .
for the other condition is a major
two sides drawback of this system.

¢ Adding more dimensions to critical spots when more control is
needed between the dimensions.
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Mech 220: 7th LECTURE
DIMENSIONING

drawing dimensioning schemes- (3) datum dimensioning

3.000

2.000
=—1.000—

Datum Line 5

—

Use 0.06 gap off the corner.

¢ Itis aprecise and controlled system that eliminates tolerance

accumulation.

| 2,000
Datum is best
; placed off the
i 1.000 Datmihe \ / longest
- straight side.
i

¢ Thebest way to use a datum system pick the longest outside surface.
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Mech 220: 7th LECTURE
DIMENSIONING

drawing dimensioning schemes- (3) datum dimensioning

2.000
= 1.000 =

-

.250

>

= 30000

250

2.000
X

=— 1.000 7

3.000

2.000

?

1.000

L Repeat in this direction.

¢ Identify your datum, then place points on the baseline representing the
minimum spacing for stacking dimension lines according to standards.

¢ Begin dimensioning to the closest feature, then dimension to the next
features placing them on the next baseline points
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Mech 220: 7th LECTURE

DIMENSIONING

drawing dimensioning schemes- (3) datum dimensioning
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Use a General Tolerance

of XX= +.02
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The effect of a +.02
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duced part
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The effect of a .02
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Mech 220: 7th LECTURE

DIMENSIONING
drawing dimensioning schemes- (3) datum dimensioning
¢ Chained ¢ Datum

Each dimension is specified from
a common baseline.

Tolerances do not stack.
Takes up too much of drawing

— Each dimension continues from the —
previous one.

— Tolerances stack —
— Saves drawing space —

1.00Q

1.OOO

.8995

.995

space

3.000

2.000

2.995

1.995

.OOO
.995

 pee Sm—

(0) CUMULATIVE TOLERANCES (b) BASE-LINE DIMENSIONING
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Mech 220: 7th LECTURE

DIMENSIONING
drawing dimensioning schemes- (4) ordinate dimensioning
Extension lines Use a .06 gap. 2.50
need to be a y (
':'Tninimum of T
:"38“ i f ————@ Use a .06 gap between the / 2.12 I\_’L}
| text and the extension line.
‘7 1.50
1.00
+Y _@ +Y T 38 C_D
(),()T \ 0.0
‘_‘\Text is in an aligned format.
S ’——>
0.0 +X 0.0 +X

} Once the origin is established you can start placing extension lines
1/16” off the feature.

¢ Each distance is measured in the X or Y direction and placed at the end
of the extension line.
Inst. Abed Alkader Alsaidi, Mech 220 11/23/2017
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Mech 220: 7th LECTURE
DIMENSIONING
drawing dimensioning schemes- (4) ordinate dimensioning

FIGURE 9.47 _
2.50 +
o '
150 — a ﬂ
w0
+YT 0 ] ‘ -
50 250 3.00
Ly
Establish the S
+Y origin at (0,0) on Unidirectional Format
the object.
0.0
-
0.0 +X
19




Mech 220: 7th LECTURE

DIMENSIONING

drawing dimensioning schemes- (4) ordinate dimensioning

Principal

dis-advantage:

Drafting tip: use angled

extension lines

+Y T
0.0

-.50 -.25

[oo crowded here J

0.0

+Y T
0.0

Potential crowding
around fine features

Angle the extension
lines to prevent

crowding. T\*H
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Drafting tip: Stagger
dimensions

+YT

0.0

i

38
62 "4
-50 50 1.00
05
>
00 X
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Mech 220: 7th LECTURE

DIMENSIONING
drawing dimensioning schemes- (5) tabulated dimensions

@Bz
¢ Is abasic use of the ordinate

B1
system. 2.50 A1 @ @m

¢ Each Feature is given a symbol @

that us an alphanumeric code. +YT
0.0

¢ An origin of the drawing is

established.
5.00

¢ Table orachart is drawn

showing the coordinate of the i .+x
feature and its dimensions.
Holes with the same diameter Symbol  Hole Location Hole Size
may use the same letter but are +X +Y
assigned different numbers.

Al 75 8 .50
Bl 155 1.25 .25
B2 4.25 2.00 .25
@i 4.25 1.00 .31
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Mech 220: 7th LECTURE
DIMENSIONING
drawing dimensioning schemes- (5) tabulated dimensions

@BQ Principal advantages:
B1 1) Saves space
2.50 Ad C1 ..
{D 2) Eliminates
tolerance stack-
+Y T up
0.0
5.00
_> ; - -
Wl \ P.rlnC|paI
dis-advantages:
Holes with the same diameter Symbol  Hole Location Hole Size
may use the same letter but are +X +Y .
assigned different numbers. 1) Const_antly mov!ng
NAI 75 75 .50 attention from view
Bl 1.5 1.25 .25 . .
B? 495 200 0525 to dimension table.
Cl 4.25 1.00 .31
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Mech 220: 7th LECTURE

DIMENSIONING
drawing dimensioning schemes- (5) tabulated dimensions

(1) Constantly moving attention

Principal from view to dimension table.

dis-advantage:

Drafting tip: use a hybrid ordinate/tabulated scheme

B2
+
Q Holes with the same Symbol  Hole Size

diameter may use th Al .50

B1 e
@ c1 2.50 same letter but are B1 .25
QL}_ assigned different B2 @.25

A1l e t 2.00 b
'J— numpers. Cl1 @31
1.25 -4 1.00

4.25
5.00
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Mech 220: 7th LECTURE
DIMENSIONING:
dimensioning a drawing- shape & size dimensioning

DIMENSIONING A
DRAWING:

shape & size
dimensioning
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Mech 220: 7th LECTURE
DII\/IENSIONING

P - TR (. T P T T [ ~ 1

Symbols Purpose Abbreviations Example
%, Diameter DIA. %)
A measurement indicating the length of a line segment 15

passing through the center point of a circle or circular arc
and extending from one side to another.

R Radius R
A measurement indicating the length of a line segment
passing from the center point of a circle or circular arc
to one side.

S& Diameter of a sphere S&
A measurement indicating the length of a line segment
passing through the center point of a sphere or partial
spherical shape and extending from one side to another. o < I

SR Radius of a sphere SR SR
A measurement indicating the length of a line segment
passing from the center point of a sphere or partial
snherical shane to one side. ] SR

¢ Symbols play a large part in dimensioning different geometrical
shapes
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Mech 220: 7th LECTURE
DIMENSIONING

dimensioning a drawing- shape & size dimensioning

e Arc length
A measure of the circular distance along an arc.

L. Counterbore or Spotface
A flat bottom hole cut with a boring bit. Used to recess
a hole into an object so a bolt or fastener will not stick
outside the part when the assembly is completed.

\ Countersink
A hole with angled or tapering sides. It is used to recess
tapered screw heads.

v Depth
Indicates how deep a feature is in a part.

Inst. Abed Alkader Alsaidi, Mech 220 11/23/2017

None

CBORE,
SFACE

CSK

DP

N

Bored Hole
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-
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Mech 220: 7th LECTURE
DIMENSIONING
dimensioning a drawing- shape & size dimensioning

] Square SQ
Indicates the shape of the object or that it is equal in
length and width.

—t [F].25 =

= Slope None

; Lk : = .30
The slope symbol is used to call out the ratio of the rise
over run for flat surfaces.
Rise
Run
Rise

Run (per 1" of length)

% Conical Taper None % 25
This symbol is used for shapes with a cone taper. /

_L Sl § D—d 2 conical

D d 1.00 taper

T b T

per 1"
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Mech 220: 7th LECTURE

DIMENSIONING
dimensioning a drawing- shape & size dimensioning

Use .12" overhang here. Use .38 spacing
~__‘ off visible lines.

T -
354 / g /

\_Use .06 gap here. z 3°

¢ In Technical Drawings angular units are expressed in
+ Degrees and decimal parts of a degree.
+ Degrees and minutes
+ Degrees minutes and seconds

¢ Dimension lines are curved in nature.
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Mech 220: 7th LECTURE

DIMENSIONING
dimensioning a drawing- shape & size dimensioning

Always base the run
%. 25 on one linear inch. / = oF
The symbol i \-

| precedes the | 25 rise 25 _ .25 slope
ol value. i

Using g 25 o o

Leader 38

. Leader lines may be used in
Lines . | s different directions. Use angles
of 30°, 45°, and 60°.

o i |

¢ Slopeof an angle may be used instead of an angle dimensioning.
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Mech 220: 7th LECTURE

DIMENSIONING
dimensioning a drawing- shape & size dimensioning

Always place the symbol y @n1.04
first, then the dlmenSton

Do not use a space # R52

between them. {}

cine -
Do

Leader
lines may
be used as
well to
dimension
circles

¢ To Dimension acircle, radius or diameter a symbol must be used
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Mech 220: 7th LECTURE

DIMENSIONING
dimensioning a drawing- shape & size dimensioning

100+ R.50-+02
/\ 31,0002 D
+J

+

o R50
/—61.00 50 Use the +.02
1.00 Use the +.02 =+ +.02 tolerance.
0 + .02 tolerance. 5o
1.02 Double the size to get the possible
—— 1.04 — diameter: .52 X 2 =1.04
1.02 —
a— 80
&1.00 50  Use the —.02
. 1.00 Use the —.02 —.02  tolerance.
— .02 tolerance. 48
98 Double the size to get the possible
— 96 —= diameter: .48 X 2 = .96
98 ——
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Mech 220: 7th LECTURE

DIMENSIONING
dimensioning a drawing- shape & size dimensioning

_ Leader
R.50

lines

60° Angle 45° Angle 30° Angle
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Mech 220: 7th LECTURE

DIMENSIONING
dimensioning a drawing- shape & size dimensioning

&

B1
2.50 ‘@ Ct
I Al

- 5.00
—
nn Y
Hole Location
Symbol  +X +Y Hole Size
Al 75 a5 .31
Bl 1.5 1.25 .25
B2 4.25 2.00 .25
(@il 4.25 1.00 .50
Inst. Abed Alkader Alsaidi, Mech 220 11/23/2017
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Mech 220: 7th LECTURE

DIMENSIONING
dimensioning a drawing- shape & size dimensioning

JRE 9.66

B2
s

B1
f&} Ct :
o s 2.00‘?;.‘?

= 05 =

il S O =

Symbol  Hole Size

Holes with the same diameter Al .50
may use the same letter but areNt Bl @.25
assigned different numbers. B2 .25

Cl .31
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Mech 220: MECHANICAL DRAWINGS
MECHANICAL DRAWINGS: the anatomy of a drawing

\ 4
REVISIONS
ZONE|REV DESCRIPTION DATE | APPROVED
g FOR PROTOTYPE BUILD ONLY 8/50/9; RFH
% A | ENGINEERING CHANGES XX/XX/99) N
d (2> REVISION BLOCK—
=
L
J
=
o
L
=
Lt
O
4> NOTES CALLOUT

' ‘
(@]
M)
OO\
= (3> MATERIAL CALLOUR
:
(el ,

(1> MAIN DRAWING EBLUOCK \ MATERIAL: MILD STEEL
2 NOTES: LR AUB ENGINEERING
o LINEAR: 1/647
H 1. DIMENSIONS ARE IN INCHES. ANGULAR: 4-:/72 GENERAL FITTING PROJECT
=
g 2. OBSERVE TOLERANCES ON MAIN BLOCK ORAWN. RER 8730799 ‘E‘ FSCHM NO. ‘Dwu NO REV
5 UNLESS OTHERWISE SPECIFIED. DRAWN: Rin 8750799 g | 12345 :
m\ CHECKED: JN 8/30/99[SCALE 2:1] [SHEET: 1 OF 1
> *~

Inst. Abed Alkader Alsaidi, Mech 220 11/23/2017



Mech 220: 7th LECTURE
DIMENSIONING:
Assignment Due next week

¢ Submitted in AutoCAD on Moodle.
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Mech 220: 7th LECTURE
DIMENSIONING . Sketching exercise

2.880, THRU

24.000

4 X 2.500, THRU
EVENLY SPACED,

90° APART ON A

2,250 B.C.

Generate the necessary front and section view
of the above model using the top and front
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Mech 220: 7th LECTURE
DIMENSIONING:

Thank you
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