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INTRODUCTION:

THE BLUEPRINT
FOR
UNDERSTANDING
FAILURE

Every engineer,
maintenance manager,
and quality assurance
professional knows
that equipment will
eventually break. The
question is not if a
mechanical failure will
occur, but when. When
it does, the difference
between a repeat
incident and a lasting

solution often comes
down to one critical
document: the
Mechanical Failure
Analysis Report
Template. This
structured tool
transforms a chaotic,
stressful event into a
systematic, data-driven
investigation. Instead
of relying on memory
or scattered notes, a
proper template guides
the investigator
through root cause
identification, evidence

collection, and
corrective action
planning. In this

comprehensive guide,
we will explore what


https://old.setefer.com/

makes an effective
template, how to use
it, and why it is an
indispensable asset for
any organization that
relies on mechanical
systems.

A well-designed
Mechanical Failure
Analysis Report
Template does more
than just document
what happened. It
creates a repeatable
process that ensures
consistency across
different teams and
different failure types.
Whether you are
dealing with a
fractured shaft, a
bearing seizure, a
pressure vessel leak,
or a fatigue crack, the
underlying

methodology remains
the same. The
template serves as the
backbone of that
methodology, ensuring
no critical detail is
overlooked and that

the final report s
actionable, not just
archival.

WHATIS A
MECHANICAL
FAILURE ANALYSIS
REPORT?

A Mechanical Failure
Analysis Report is a
formal document that
records the
investigation of a
mechanical component
or system that has
stopped performing its
intended function. The
purpose is to
determine the root
cause of the failure,
assess the extent of
damage, and
recommend corrective
actions to prevent
recurrence. These
reports are used in
industries ranging from
aerospace and
automotive to
manufacturing, power
generation, and oil and
gas.
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The Mechanical
Failure Analysis
Report Template
provides a
standardized
framework for this
investigation. It
ensures that each
report covers the same
essential elements,
such as background
information, visual
observations, testing
results, analysis, and
conclusions. This
consistency is vital for
comparing failures
over time, identifying
trends, and supporting
legal or insurance
claims if necessary.

WHY USE A
TEMPLATE? THE
CASE FOR
STANDARDIZATION

Without a template,
failure analysis reports
tend to be inconsistent.
One engineer might
focus heavily on
metallurgy, while

another might
emphasize operational
history. A third might
skip critical
measurements

altogether. This
inconsistency makes it
difficult to learn from
past failures or to
compare similar
incidents across
different sites or shifts.

A robust Mechanical
Failure Analysis
Report Template
solves these problems

by:

e Ensuring
completeness:
The template
prompts the
investigator to
collect all
necessary data,
from operating
conditions to
material
specifications.

e Saving time:
Instead of
starting from



scratch, the
investigator fills
in the blanks,
speeding up the
reporting process
without
sacrificing
quality.

e Improving
communication
: A standardized
format is easier
for stakeholders,
including
management,
clients, and
regulators, to
read and
understand.

 Facilitating
trend analysis:
When all reports
follow the same
structure, it
becomes
straightforward
to search for
common failure
modes across
multiple
incidents.

e Supporting

legal and
compliance
needs: A well-
documented,
template-driven
report carries
more weight in
audits,
investigations,
and litigation.

KEY COMPONENTS
OF A MECHANICAL
FAILURE ANALYSIS
REPORT TEMPLATE

A  comprehensive
Mechanical Failure
Analysis Report
Template should be
divided into logical
sections. Below are the
essential components
that every high-quality
template should
include.

1. Report
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ldentifica

tion and
Administr
ative
Informati

on

This section
establishes the basic
context of the report. It
typically includes fields
for:

e Report number
and date of issue

e Investigator
name(s) and
department

e Approval
signatures and
review dates

e Confidentiality
level (if
applicable)

This administrative
header ensures the
report can be
cataloged, retrieved,
and referenced
efficiently.

2.
Equipme
nt and
Compone
nt Details

Here, the template
captures the identity of
the failed component.
Key fields include:

e Equipment
name, model,
and serial
number

e Component
description and
part number

e Manufacturer
and date of



manufacture

e Material
specifications
(grade, heat
treatment,
coatings)

¢ |nstallation date
and service
hours at time of
failure

Accurate identification
is critical because the
same failure mode can
have different root
causes depending on
material or design
variations. A good
Mechanical Failure
Analysis Report
Template makes no
assumptions and
prompts for all relevant
identifiers.

3. Failure
Descripti

on and
Circumst
ances

This section describes
what happened, when,

and under what
conditions. It should
include:

e Date, time, and
location of the
failure

e Operating
parameters at
the time of
failure (load,
speed,
temperature,
pressure)

e Description of
the failure event
(sudden break,
gradual
deterioration,
noise, vibration)

e Immediate
actions taken
(shutdown,
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emergency
repairs, safety
precautions)

e Any preceding
events or
anomalies
noticed before
the failure

The goal is to paint a
complete picture of the
failure scenario. The
Mechanical Failure
Analysis Report
Template should
provide structured
fields and open-ended
space for narrative
description.

4. Visual
Examinati
on and
Observati

ons

Visual inspection is
often the first and most
revealing step in a
failure analysis. The
template should guide
the investigator to
document:

e Overall
appearance of
the failed
component
(photographs are
essential)

¢ Location and
orientation of
cracks, fractures,
or deformation

e Surface condition
(corrosion, wear,
discoloration,
pitting)

e Fracture surface
characteristics
(beach marks,
ratchet marks,
shear lips)

¢ Evidence of
foreign material,
contamination,



or improper
lubrication

High-quality
photographs with scale
references should be
attached. The
Mechanical Failure
Analysis Report
Template should
include placeholders
for image figures with
captions.

5. Testing
and
Analysis
Results

Depending on the
complexity of the
failure, this section
may include data from
various analytical
techniques. Common

testing (NDT):
Dye penetrant,
magnetic
particle,
ultrasonic, or
radiographic
inspection
Material
testing:
Hardness testing,
tensile testing,
impact testing
Metallography:
Microscopic
examination of
microstructure,
including grain
size, phase
distribution, and
inclusions
Chemical
analysis:
Spectroscopy or
energy-
dispersive X-ray
(EDX) to verify
material
composition
Fractography:

tests include: Scanning
« Non- elgctron
destructive microscopy
8 Mechanical Failure Analysis Report 2022-12-17

Template



Mechanical Failure Analysis Report Template 9

(SEM) to
examine fracture
surfaces in detail
e Finite element
analysis (FEA):
Computational

modeling to

assess stress

distribution
The Mechanical
Failure Analysis

Report Template
should provide tables
or structured fields for
recording test
parameters, results,
and interpretations. It
is important to include
both numerical data
and written
interpretations.

6. Root
Cause
Analysis

This is the heart of the
report. Based on all the
evidence gathered, the

investigator identifies
the fundamental
reason why the failure
occurred. Root causes
are typically
categorized as:

e Design-related:
Inadequate
strength, stress
concentration,
improper
material
selection

e Material-
related:
Defects,
inclusions,
improper heat
treatment,
incorrect
specification

e Manufacturing-
related:
Machining errors,
welding defects,
assembly
mistakes

e Operation-
related:
Overload,
misuse, improper
maintenance,



operating outside
design limits

¢ Environmental-
related:
Corrosion,
extreme
temperatures,
contamination

The Mechanical
Failure Analysis
Report Template
should use a structured
approach such as the 5
Whys or Fishbone
Diagram to
systematically trace
from symptom to root
cause. Multiple root
causes should be
documented i f
applicable.

7.
Correctiv
e and

10

Preventiv
e Actions

Identifying the root
cause is only half the
battle. The template
must include a section
for actionable
recommendations. This
should cover:

e Immediate
corrective
actions (repair,
replacement,
adjustment)

e Design changes
(geometry,
material,
tolerances)

* Process changes
(manufacturing
procedures,
quality checks)

e Operational
changes
(procedures,
training,
monitoring)

e Maintenance
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schedule
adjustments

e Inspection
frequency and
methods

e Responsible
parties and
target
completion dates

Each recommendation
should be specific,
measurable, and
assigned to a person or
team. The Mechanical
Failure Analysis
Report Template
should include a status
tracker for follow-up.

8.
Conclusio
ns and
Summary

This section
synthesizes the entire
investigation into a

clear, concise
statement of findings.
It should answer the
fundamental questions:

e What failed?

e Why did it fail?

e What must be
done to prevent
it from
happening
again?

The conclusions should
be written in plain
language that can be
understood by non-
technical stakeholders,
while still being
technically accurate.
The Mechanical
Failure Analysis
Report Template
should emphasize
clarity over jargon.

STEP-BY-STEP
GUIDE TO USING
THE TEMPLATE

Having a Mechanical
Failure Analysis
Report Template is
only useful if it is used
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correctly. Here is a
practical step-by-step
approach to filling it
out effectively.

1.

Secure the
scene: Before
touching
anything,
document the
failure location
with photographs
and notes.
Ensure safety
and prevent
further damage.
Gather
background
information:
Collect operating
logs,
maintenance
records, design
drawings, and
material
certificates.
Interview
operators and
maintenance
personnel.

. Perform visual

inspection:
Examine the

failed component
thoroughly. Take
high-resolution
photographs
from multiple
angles with a
scale reference.

. Extract

samples: If
destructive
testing is
needed, cut
samples from the
failed area and
from an
unaffected area
for comparison.
Label and store
them properly.

. Conduct

testing: Perform
the appropriate
NDT, material,
and
fractographic
tests as
determined by
the visual
findings. Record
all results
directly into the
template.
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6. Analyze and

identify root
cause: Use a
systematic
method such as
the 5 Whys, fault
tree analysis, or
cause-and-effect
diagram.
Document each
step in the
template.

. Develop
recommendatio
ns: Brainstorm
corrective
actions with the
team. Prioritize
based on
effectiveness,
cost, and
feasibility. Assign
responsibility
and timelines.

. Write the
report: Fill in
the Mechanical
Failure

10.

clear language.
Attach all
supporting data
and images.
Review for
accuracy and
completeness.

. Review and

approve: Have
the report
reviewed by a
senior engineer
or a peer. Obtain
necessary
approvals before
distribution.
Distribute and
archive: Share
the report with
relevant
stakeholders.
Store the final
version in a
central,
searchable
repository for
future reference.

Analysis BEST PRACTICES
Report FOR WRITING
Template EFFECTIVE

completely. Use
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REPORTS

Even with a well-
designed Mechanical
Failure Analysis
Report Template, the
quality of the report
depends on the
investigator. Here are
some best practices to
elevate your reports
from good to excellent.

¢ Be objective:
Stick to the
evidence. Avoid
speculation or
bias. If a root
cause cannot be
determined with
confidence, state
that clearly.

e Use precise
language:
Instead of "the
part was weak,"
say "the part

14
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hardness of 22
HRC, which is
below the
specified
minimum of 28
HRC."

Include visual
evidence: A
photograph of a
fracture surface
is worth a
thousand words.
Use arrows,
labels, and
annotations to
highlight key
features.
Quantify where
possible: Use
measurements,
test data, and
calculations.
Avoid vague
terms like "heavy
load" or "high
temperature.”
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