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Engineering Drawings, Fasteners
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Engineering Drawings

ÅShould clearly convey all of the information 
necessary to fabricate the product

ïDimensions ïincluding overall dimensions

ïTolerances ïincluding default tolerance spec.

ïMaterial

ïSurface finish

ïSpecial manufacturing instructions

ÅTwo types of drawings

ïDetail drawings ïtypically one sheet per part

ïAssembly drawings

CAD/Fab                     Engineering Drawings 3

Elements of a Detail Drawing
Orthographic views ï

Minimum needed for clarity

Isometric view ï

Shows 3D geometry

Fully dimensioned

Title

blockNotes as needed

Correct precision

Reference dimensions
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Typical Title Block Elements

Drawing scale CAD filename

Material

Tolerance convention

Drawing number

Who and when

Part name

The dimensions should specify 

part size accurately and 

completely

Revision

Company name

Sheet size: A,B,C,D,E 

or A1-A5 (metric)
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Revision Control 

ÅImportant for large projects (cars, airplanes, etc)

ÅUse Product Data Management tools for shared 

files: e.g. PDM Works

Track revisions with a revisions block in 

the upper right hand corner of the drawing

CAD/Fab                     Engineering Drawings 6

Typical Assembly Drawing Elements

Orthographic views of 

complete assembly 

Section views to 

add clarity 

Exploded view shows 

how parts fit together 

Detail 

view 

Bill of 

materials 

(BOM) 

Part numbers 

Only those 

dimensions 

needed in 

assembly 

Hidden lines 

usually omitted 
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Typical Bill of Materials (BOM)

a.k.a. Parts List

ÅPart name

ÅDetail number in assembly

ÅNumber of parts required in assembly

ÅDrawing number or

ÅCatalog specification (purchased parts)

Dr. Bear sez:

If you can buy it ïdonôt make it!
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U.S. Drawing Sizes

A B

C D

8.5ò

11ò

A: 8.5ò x 11ò

B: 11ò x 17ò

C: 17ò x 22ò

D: 22ò x 34ò

E: 34ò x 44ò
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ISO Paper Sizes

A4: 210mm x 297mm

A3: 297mm x 420mm

A2: 420mm x 594mm

A1: 594mm x 841mm

A0: 841mm x 1189mm
US ISO
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Detail Drawing Example

CAD/Fab                     Engineering Drawings 11

Assembly Drawing Example
Fasteners
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Threaded Fasteners

ÅUseful joining technique that allows disassembly

ÅBut - need to guard against loosening

ÅMost screw threads are right-handed ïwhy? 
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Preventing Loosening
ÅLock washers

Split lock washer

Internal tooth washer

External tooth washer

ÅLock nuts

Elliptical Nylon insert Pin lock Toothed flange

ÅCastle nut

Wire or 

cotter pin 

ÅJam nut(s)

ÅLoctite

chemical locking
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SomeTypes of Fasteners

Bolt Stud Cap Screw

Machine Screw Set Screw

Set screws often 

do not have heads

Basically the same fastener!

Donôt use

set screws

to transmit torque!
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Hybrid Bolts

For holes 

not square

Binocular bolt for 

double drilled holes

Round headed bolt for 

gripping by vise grips

For mismatched 

holes

For wood 

and metal
Double 

countersink

For holes too 

near the edge

For redrilled holes 

that still donôt match
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Standard Thread Form
Standards allow for interchangeable fasteners

pitch dia dp major dia dminor dia dr

pitchpitch

major dia d
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UNS Thread Specification

1/4-20 UNC-2A

Nominal (major) dia

# of threads per inch (1/p)

Unified National Coarse

Fine

Extra Fine

Class of thread (1, 2 or 3)

A = external thread

B = internal thread

Optional
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Metric Thread Specification

M6 x 1

Metric designator

Nominal (major) dia [mm]

Pitch [mm]
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UNS Thread Sizes

0 .060 --- 80 ---

1 .073 64 72 ---

2 .086 56 64 ---

4 .112 40 48 ---

5 .125 40 44 ---

6 .138) 32 40 ---

8 .164 32 36 ---

10 .190 24 32 ---

12 .216 24 28 32

¼ .250 20 28 32

5/16 .3125 18 24 32

3/8 .375 16 24 32

7/16 .4375 14 20 28

½ .500 13 20 28

9/16 .5625 12 18 24

5/8 .625 11 18 24

¾ .750 10 16 20

7/8 .875 9 14 20

1 1.000 8 12 20

Size       Dia. (in.) UNC UNF     UNEF

Small sizes 

numbered
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ISO Thread Sizes

3.0 0.50 ---

3.5 0.60 ---

4.0 0.70 ---

5.0 0.80 ---

6.0 1.00 ---

7.0 1.00 ---

8.0 1.25 1.00

10.0 1.50 1.25

12.0 1.75 1.25

14.0 2.00 1.50

16.0 2.00 1.50

18.0 2.50 1.50

20.0 2.50 1.50

22.0 2.50 1.50

24.0 3.00 2.00

27.0 3.00 2.00

30.0 3.50 2.00

Size     Coarse    Fine

mm         mm          mm

Pitch
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Threads Canbe Modeled in CAD

But itôs usually not worth it!

Standard Bottle Top Wheel Lug Nut Removal Tool

(Section)
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Thread Representation Conventions

Detailed (not 

recommended)
Schematic Simplified End view

EXTERNAL THREADS

INTERNAL THREADS

Section detailed (not 

recommended)

Section 

schematic

Section 

simplified

Unsectioned End view
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Representing Threaded Holes

End view Through Blind Bottom tapped 

SECTIONAL VIEWS


