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Mechanical Shock Test Guidelines
for Solder Joint Reliability

FOREWORD

This publication has been drafted as part of a joint working
group between the IPC 6-10d task group and the JEDEC
JC14.1 subcommittee. It is intended to be used as a general
guideline for mechanical drop and shock testing. It is also
encouraged that future application specific mechanical
shock standards and specifications for IPC and JEDEC
should apply the methods proposed herein.

INTRODUCTION

With the growth of electronics and the increased accessibil-
ity and portability, drop shock and other mechanical
impacts are increasingly a concern. This document
attempts to improve upon past mechanical shock test meth-
ods, and tie test conditions back to the use-conditions. A
method is proposed such that regardless of what level (sys-
tem, board assembly, simplified single component board
testing, etc.) testing is conducted, there should be a corre-
lation back to the use-condition. In order to fulfill this goal,
additional metrologies are introduced to aid in these corre-
lations.

Following the requisite introductory sections, the concept
of use-conditions is introduced and suggestions are made
on how use-condition data may be acquired and applied.
Next, the testing methods for fully assembled systems are
introduced. Options for test conditions are discussed and
the data that should be collected is outlined.

Testing of subassemblies and components mimics actual
use configurations less than testing of fully assembled sys-
tems; however, the next two document sections outline
considerations to ensure that testing done at these levels
remains relevant to the intended use-condition.

Specific metrics to aid in correlations are outlined in Sec-
tion 8. The informative annexes that close the document
discuss the common considerations of all mechanical shock
testing methods. These include a sample reporting format
for test data, use and application of strain gages, acceler-
ometers, and high speed photography. A section on failure
analysis is given. Lastly, a review of finite element meth-
ods that may be applied to mechanical shock analysis is
given to aid in more in-depth study of shock problems.

1 SCOPE

This document establishes mechanical shock test guide-
lines for assessing solder joint reliability of Printed Circuit

Board (PCB) assemblies from system to component level.

The three main categories discussed within this document
follow:

1. Methods to define mechanical shock use-conditions.

2. Methods to define system level, system board level and
component test board level testing that correlate to the
use-conditions.

3. Guidance on the use of experimental metrologies for
mechanical shock tests.

2 APPLICABLE DOCUMENTS

2.1 IPC1

IPC-6012 Qualification and Performance Specification for
Rigid Printed Boards

IPC-9252 Requirements for Electrical Testing of Unpopu-
lated Printed Boards

2.2 American Society for Testing and Materials2

ASTM D3332 Standard Test Methods for Mechanical-
Shock Fragility of Products, Using Shock Machines

3 TERMS AND DEFINITIONS

For the purposes of this document, the following terms and
definitions apply:

Accelerometer An electronic device that converts
mechanical deformation of an internal structure caused by
acceleration into electrical signals that can be sensed by a
data acquisition system.

Component Board Level Test A test conducted on a sim-
plified test board which contains only one type of compo-
nent, although multiple samples of the same component
may be present. This board need not be similar to the final
system board.

ODM Original design manufacturer.

OEM Original equipment manufacturer.

PWB Printed wiring board, also known as printed circuit
board (PCB).

SRS A shock response spectrum is an analysis of the
acceleration output signal into the frequency domain.

1. www.ipc.org
2. www.astm.org
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