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Welcome to the EPTAC Webinar Series:
Assembly – Understanding the 
HARD(ware) Side of IPC-A-610

You are connected to our live presentation delivered via the internet. The webinar will begin 
shortly. 

You will see the presentation slides on your computer monitor. To hear the audio, you must 
use a telephone. 

For Audio: Please use a telephone and call: 712-432-1399

Enter access code: 289-224-337
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Attendee Quick Reference

Control Panel Features:
Once you have joined our Webinar, 
you will see a panel like this example 
of a GoToWebinar Control Panel and 
Grab Tab.  The control panel contains 
three panes that can be expanded or 
collapsed by clicking the arrow on the 
left side of each pane.

To Leave a Webinar:
1.  From the Attendee Control Panel 
File Menu, select Exit – Leave 
Webinar.
2.  On the Leave Webinar?
Confirmation dialog box, click Yes.

 You can ask questions by typing text directly to the 
presenter using the “Question and Answer” box



Assembly:
The Hard(ware)

Side of IPC-A-610
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The Assembly of Hardware

 What does minimum electrical spacing 
mean?

 How tight is tight for screws, nuts and 
bolts?

 What is Torque and how is it measured?

 What is the assembly sequence for 
lockwashers and flat washers?
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What is Violations of Conductor 
Spacing?

Adapted from IPC-A-610
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What is Minimum Conductor 
Electrical Spacing?

Adapted from IPC-2221
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Hardware Interference

• How can this impact the hardware installation?

Adapted from IPC-A-610
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What is Torque?

Or simply stated, it is a force applied over a distance.

Adapted from http://www.physics.uoguelph.ca/tutorials/torque/Q.torque.intro.html
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Torque Table

Adapted from http://www.precisionscrewandbolt.com/strength.htm
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Hardware Installation

Adapted from IPC-A-610
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Hardware Installation

 Flat washer shall be 
against the laminate 
surface. 

 Lock washer shall 
be against the flat 
washer.

 Nut shall be against 
the lock washer.

Adapted from IPC-A-610
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Hardware Assembly

Correct Assembly Incorrect Assembly

The correct and incorrect hardware assembly sequence

Adapted From IPC-A-610
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Hardware Assembly

Adapted from IPC-A-610
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Improper Torque of Hardware

Adapted from IPC-A-610
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 Minimum of 1½ threads must extend 
beyond nut.

 Machine bolts and screws may be flush 
with the end of the nut only when it 
interferes with other components or 
when lock mechanisms are used.

Threaded Fastener Requirements
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Connectors, Handles, Extractors, 
Latches

• The target condition is no 
damage.

• Cracks are allowed but not 
more than 50% of the 
distance from the mounting 
hole to the edge of the part.

• Many times this hardware is 
attached with rivets.

Extracted from IPC-A-610
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Types of Torque Wrenches

Adapted from http://www.torquetools.com/torquewrenches.shtml
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Alignment and Polarity 
Requirements
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Heat Sinks

 Examples of electronic 
component heat sinks



20

Types of Component Lead 
Forming

Acceptable 
per 7.1.1.2

Defective per
7.1.2.1

Acceptable per 7.1.2.1

Adapted from IPC-A-610

Acceptable 
per 7.1.2.1
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Component Mounting
Connector 7.1.8

 This will create an 
improper fit of the 
boards into the final 
assembly if the 
connectors are off 
by too much. They 
should be flat to the 
board for ease of 
product assembly.
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Bow and Twist, 10.2.7

 Bow and Twist does 
not cause damage 
during post solder 
assembly operations 
or end use. Consider, 
“Form, Fit, Function”
and product reliability.

Criteria is 1.5% for PTH and .75% for SMT
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Upcoming . . April 16th

Boards

 What’s involved in inspecting raw boards? 

 What is the specification to use? 

 Why should we be inspecting them?

 What is the specification trail to get boards made by the 
board house? 

 Provide a list of the documents from design to 
manufacturing and discuss some common board 
problems affecting manufacturing.

 Process changes due to the introduction on RoHS and 
WEEE and how to address these.



24

Further Information

For questions regarding this webinar, 
please contact Leo Lambert at 

leo@eptac.com

For information on any of EPTAC’s or IPC’s 
Certification Courses, please visit our 

website at http://www.eptac.com


