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Dear readers interested in FMEA,
i look forward with you to this 13th issue 
with many topics that have accumulated 
since the last issue. 

The long break was necessary due to our 
many exciting customer projects. But the 
experience we were able to gather as a 
result is re�ected in the articles about "the 
egg-laying wool-milk sow". On the one 
hand, more and more things, some of 
them nonsensical, are being packed into 
the FMEA because it is an ingenious tool; 
on the other hand, good "workarounds", 
such as prioritization, have evolved.

A big chapter is the news from the FMEA 
software world. A lot has happened here 
and things are moving forward in leaps 
and bounds.

After extensive research into AI, my vision 
for 2040 has emerged: I present in German 
in the video call and every participant 
understands me in their own language. 
My notations in the FMEA are also entered 
in the respective national language. The AI 
makes sensible suggestions for all questi-
ons and steps based on all known product 
information and learns methodically, 
organizationally and product-speci�cally 
with each selection.

Let’s stay curious...

Martin Werdich / FMEAplus Academy / 

Editors FMEA-konkret Magazine

P.S. I would be delighted if we could meet in 
person at the European FMEA Congress in 
Vienna in May.
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�We solve our problems with FMEA�

Misunderstandings and the 
correct use of FMEA

A customer calls and asks: "We have a 
quality problem with delivered compo-
nents and would like to carry out an FMEA 
to solve the problem." This idea seems 
logical, because FMEA is widely used and 
is considered a proven tool for minimizing 
risk in product and process development. 
However, there is a fundamental misun-
derstanding here: FMEA is not a prob-
lem-solving tool, but a preventive tool 
that is used in the development phase. 
So why is FMEA misused for this purpose, 
and what alternatives are there to identify 
real causes? We address these questions 
in this article.

FMEA: development tool, not 
problem-solving tool

FMEA was developed to identify and avoid 
potential sources of error at an early stage 
during the planning and development 
phase of a product or process. Its aim is 
to identify potential weaknesses before 
these weaknesses in the product actually 
become a problem. It serves to take pre-
ventive measures to reduce the probabil-
ity of a defect and its impact. However, if 
a company is already confronted with an 
existing problem, FMEA is not the optimal 
tool for determining the actual cause 
and eliminating the problem.

The above example from practice "A 
customer reports that delivered compo-
nents do not meet the requirements and 
suggests carrying out an FMEA to �nd the 
cause" shows that the FMEA is perceived 
as a "magic bullet" to eliminate problems 
of any kind. However, this application con-
tradicts the actual purpose of the FMEA 
and often does not lead to the desired 
result of solving the problem.

The misuse of FMEA
When FMEA is used to analyze a failure 
that has already occurred, companies are 
making a methodological mistake. While 
the tool can help identify possible caus-
es by pinpointing the weaknesses in the 
design or process layout, it will not pro-
vide an exact answer to the question 
of why the speci�c problem occurred. 
Here the FMEA is more hypothetical in 
nature, as it is based on assumptions and 
preventive considerations rather than 
on the investigation of real incidents. 
In our experience, the reason for this is 
that it is widespread to use the di�erent 
terms such as error, problem, potential 
and actual cause, complaint and com-
plaint almost synonymously side by  
side.
This misunderstanding means that FMEA 
is often used beyond its actual scope � 
which is not only ine�ective, but also 
wastes valuable time and resources. 
However, there is also another reason: 

half-knowledge about the possibil-
ities of FMEA and the actual prob-
lem-solving tools.

Identifying possible causes - 
but not �nding the real cause

Nevertheless, the FMEA can be indirect-
ly helpful in identifying possible causes, 
especially if there is no systematic failure 
analysis. It can highlight areas in the de-
sign or process that are prone to errors. 
However, this is only the beginning. 
Finding the actual root cause requires 
detailed analysis and the use of speci�c 
problem-solving tools.

The FMEA may therefore provide useful 
information, but it is not su�cient for an 
in-depth root cause analysis. Here, 
other, specialized methods should be 
used that are aimed at determining the 
root cause of a problem that has already 
occurred.

The right tools for root cause 
analysis

Other tools are required to solve an ex-
isting problem and identify the actual 
cause. These are designed to analyze in 
detail why a problem has occurred and 
how it can be permanently resolved. The 
most common and proven problem-solv-
ing methods include

Misuse of an otherwise ingenious method

It seems to be in the nature of some peo-
ple to misuse not only their own kind, but 
also things, tools and even methods. Nat-
ural misuse can certainly lead to a positive, 
sustainable improvement, but it can also 
have the exact opposite e�ect. We can 
tell whether misuse has a negative e�ect 
by the consequences. And how a conse-

quence is evaluated depends on the un-
derlying maxims. Ours, for example, is that 
the bene�t in an economic environment 
should be greater than the cost. Others 
have the maxim that we always have to 
analyze everything down to the last detail. 
(Editorial opinion: "Look closely where it 
makes sense - but please not always and 

everywhere - e.g. if a safe state is already 
achieved at a higher hierarchical level)
Abuse has many faces. That is why we 
will go into more detail in the following 
3 articles. Some experienced moderators 
will recognize situations from their daily 
practice. We have compiled the relevant 
arguments against abuse for you
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The FMEA is not a risk analysis

What kind of confused mind is ques-
tioning the generally known truth 
here? 
However, any trained risk manager will 
con�rm the above statement and also 
say that FMEA is only used as a sup-
plement to a genuine risk analysis in 
some cases. The reason will usually be 
that the FMEA does not quantitatively 
examine the consequences in terms of 
all possible damage to the company, 
but only qualitatively examines the 
technical faults and their causes. 

The stupid thing is that it has been 
claimed for decades that FMEA is a risk 
analysis and many companies have re-
lied on this and incorporated it into the 
descriptions and standards. As a result, 
roles have to be renamed (risk managers 
become FMEA moderators again), meth-
od descriptions, many explanations and 
training courses should be revised with 
regard to the words risk analysis and risk 
management.

In this article, the relationships and word-
ing regarding risk and FMEA are present-
ed in a simple, brief and understandable 
way. It does not look at risk management 
as a whole, but only promotes a general 
understanding of how it interacts with 
FMEA.

First, we de�ne the most important terms 
in this environment:
Danger: is something that could poten-
tially harm you. A source of danger does 
not necessarily have to lead to a hazard.
Hazard: a condition or situation in which 
there is a possibility of damage occurring.
Damage: is an involuntary disadvantage, 
loss or impairment.
Risk: is the probability (usually in %) that 
a hazard will cause damage. This can be 
better illustrated by the diagram above.

In order to determine a risk, we conse-
quently need the probability of occur-

rence of the damage (referred to as a 
possible consequence in the FMEA) as a 
percentage. The FMEA method does not 
provide this according to the state of the 
art. In companies, we often hear the state-
ment that the occurrence of the cause has 
to do with a real probability of occurrence 
(in %), or that at least a correlation can 
be established. However, this is at most 
determined or estimated in the FMEDA 
or other quantitative analyses. 
So what are the real connections between 
FMEA analyses and risk analyses and what 
do we need the FMEA for in reality so that 
it can be used in a meaningful and com-
plementary way?
The following is a simpli�ed and non-in-

dustry-speci�c illustration: How do we get 
from a possible product defect (=hazard) 
via the hazard to the damage. The prob-
abilities (P) required to determine the risk 
are also shown.

The risk can be determined after deter-
mining the probability of damage oc-
curring and the severity of damage and 
entered in a risk matrix.
However, in order to determine the prob-
ability of danger at product level, causes 
must be investigated quantitatively and/
or suitable statistics must be used. This is 
not possible with the FMEA methodology 
currently used. This is because we need 
all causes with their "real probabilities of 
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occurrence". The evaluation with the oc-
currence (A) determined qualitatively via 
tables is not su�cient. In addition, not 
only the causes from the design and pro-
cess FMEA, but also causes from storage, 
logistics, �nal assembly and use must be 
taken into account, as well as causes as-
sociated with "AND".

And now it also becomes clear what an 
interface and a sensible bidirectional 
transfer between risk analysis and FMEA 
can look like. 

1.	 The risk analysis carried out earlier 
transfers the product defects that 
lead to unacceptable damage to the 
FMEA. The normative or statutory 
maximum probabilities are often also 
transferred here.

2.	 In the respective FMEA, these prod-
uct defects are analyzed in depth and 
made less likely with measures. The 
feedback of the "real probability of 
occurrence" back into the risk anal-
ysis currently remains a wish that is 
not yet su�ciently provided for in the 
pure FMEA methodology. (In some 
tools, e.g. FMEDA or FTA, this is par-
tially determined).

Conclusion:

We would like to see the FMEA method 
expanded to include an additional at-
tribute "probability of failure" (P in %) of 
all possible failures at all levels, as well as 
the corresponding calculation algorithms. 
The algorithm must then calculate the 

probabilities from the P of the cause up 
to the focus defect (Pcal in %). This trans-
formation would be a step from a purely 
qualitative to a quantitative method.

Author: Martin Werdich/ FMEAplus

Image generated: microsoft designer: Manager in panic
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Customer requirements for FMEA -  
Necessity or harassment
What is behind it? Sense, ignorance, strategy, strategies against it

When talking about the misuse of 
FMEA, the demands that sometimes 
come our way as FMEA experts should 
not be forgotten. In this article, I will 
look at some of the issues that have to 
be dealt with again and again in the 
shortest possible time in a frenzy of ac-
tionism, requiring a lot of money, time 
and patience... because a customer in-
sists on it.

Product quality means that the custom-
er’s expectations are met. But what if 
the expectations contradict reason, the 
possibilities, the method descriptions or 
possibly even the law? And what if these 
were not fully clari�ed from the outset? 
Who bears the costs? Both customers and 
suppliers then bear the brunt. 

Then the question often arises: are the 
people making the demands method-
ologically and realistically unrealistic, 
ignorant, arrogant, self-appointed and 
self-absorbed methodological princes, 
or are they simply misunderstood by 
the frontline soldiers on both sides? The 
result is always the same. Raped FMEAs, 
disruptions between customer-supplier 
relationships, poor product quality and, 
above all, unnecessary costs and dissatis-
�ed employees... At the very least!

But why is that the case? What are a cus-
tomer’s motives? First of all, everyone 
wants to get everything right. This means 
that a product and organization-speci�c 
method description must be drawn up 
correctly on both sides. This is often very 
much in the interests of the company cre-
ating it. The problem begins when the sup-
plier’s procedure is de�ned di�erently from 
the customer’s. There is usually a certain 
degree of operational blindness or misin-
terpretation of the speci�cations on both 

sides. The supplier is often unable to cre-
ate a separate FMEA for the same product 
for each individual customer according to 
their speci�cations. The legal problem here 
is that the supplier has signed customer 
contracts that require this. Example: Spe-
cial characteristics: The customer demands 
that these are determined automatically 
and are also included in the D-FMEA. The 
supplier, however, determines and justi�es 
the BMs and keeps them in a BM list along 
the product development process. These 
are then treated separately in the P-FMEA 
according to a process �lter.

Often, the demands come from an envi-
ronment in which the person requesting 
the method has too little experience of 
several industries, companies or products, 
or has not been able, allowed or willing 
to carry them out e�ciently using FMEA. 
Too often, employees or consultants with 
a high level of expertise are not believed 
by superiors or colleagues with less in-
depth knowledge.

But let’s listen to the demands that often 
(more often than we would like) crop up:
1.	 Functions must have speci�c values 

and tolerances.
2.	 Functions must have a reference to 

the speci�cation sheet (LH).
3.	 All components in the lowest levels 

must have functions and below that 
another level with features.

4.	 Everything must be considered sys-
tematically.

5.	 All process steps from the PLP must 
be analyzed as a focus element.

6.	 All requirements from the LH must be 
included in the FMEA as a function, 
including a reference to the LH.

7.	 Errors must also be described in rela-
tion to customer operation and sys-
tem errors.

8.	 Skipping hierarchical levels is not per-
mitted for links.

9.	 Signi�cance assessments must be 
compared with FMEAs above and be-
low them.

In general, the above requirements are 
not included in any generally published 
method description (e.g. AIAG-VDA) or 
standard in any industry. 
The following is our opinion from me-
thodical practice. However, even we are 
not infallible and are happy to engage in 
discussion.

Re 1: With this requirement, generic and 
family FMEAs become exponentially 
more time-consuming. This means that 
the approach of recent years of making 
an FMEA more manageable (reducing the 
time spent on administrative activities 
and boring useless time wasters) in order 
to focus more intensively on the real risks 
(which helps the product) is reversed. It 
doesn’t really make sense either, because 
double or multiple notations unneces-
sarily increase the probability of errors 
and the time spent in the product de-
velopment process. Shorter descriptions 
of functions are quicker to read, which 
leads to a better overview and is essential 
in generic applications. And quite apart 
from that, I don’t personally know any 
real experts who write everything in the 
functions.

Re 2: The great danger here is that some 
people deduce from this that all require-
ments must generally have a link to the 
FMEA. This is unrealistic, as there is an 
"n:m" relationship between FMEA and re-
quirement, which results in a nonsensical 
explosion of data, cause-consequence 
confusion, double notations and a re-
duction in bene�ts. We now mainly use 
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the FMEA tool to develop an additional 
view of the product or process that may 
not be included in the requirements 
and to consider real risks more analyti-
cally than can be done in requirements 
management. 

Ad3. This demand does not stand up to 
common sense. For years, we and other 
experts have been trying to rationalize 
away nonsensical �ller work that costs us 
participants without sacri�cing substance. 
According to current methodology, there 
are two statements. On the one hand, we 
only break down until a su�ciently safe 
level is reached. Secondly, simple compo-
nents can certainly be described direct-
ly with features. The prerequisite is that 
su�cient causality is recognizable to the 
functions linked to them. The advantage 
is clearly a better overview without loss 
of substance.

4. may well make sense - but not always 
and everywhere, please. It is advisable to 
think very carefully about where we want 
to apply this requirement and where not. 
The FMEA is not there to keep develop-
ers busy for so long that a real analysis is 
no longer possible because they refuse, 
quit or burn out.

Re 5: It has been established best practice 
for years that only value-adding process 
steps are analyzed in focus. The FMEA is 
not the process �ow chart. Of course, all 

process steps are included in the analysis 
(with evaluation). But not always in the fo-
cus, but among other things in the causes, 
in the measures and sometimes also in 
the consequences.

Re 6: FMEA is the wrong tool for require-
ments management. If it is used for this 
purpose, considerable problems soon 
arise. As described in point 2, n:m ratios 
lead to a useless explosion of data and to 
an extreme loss of acceptance among all 
those involved. Our philosophy is: func-
tions contain all requirements without 
them having to be explicitly named. 
However, the requirements to be ana-
lyzed must be analyzed as defects (i.e. 
possibly reformulated at the appropriate 
level) in the FMEA.

Re 7: A classic requirement for systems at 
higher levels. I doubt whether FMEA anal-
ysis is the right tool choice here. In a good 
development process, a corresponding 
analysis in advance of a design FMEA pro-
vides clear speci�cations for the D-FMEA 
as to what must be analyzed in the design 
development. Either these requirements 
come from a method-limited auditor or 
an attempt is made to shift the system 
responsibility to the supplier. 

Re 8. the issue of structural integrity. Not 
wrong in principle. This requirement 
should generally be adhered to. Howev-
er, there are exceptions that I would not 

want to prevent by a general prohibition. 
For example, cluster elements may be re-
quired or I am forced to adhere to other 
methodological speci�cations or causali-
ties in diagonal links.

Re 9: This also tends to be correct. But not 
always realistic. Here is an example from 
daily practice: screws from a catalog sup-
plier. The screw supplier will not normally 
agree to a screw defect receiving a B=10 
rating. Instead, the person responsible 
for the system (customer) must strive for 
a robust design with appropriate safety 
features that can also cope with the odd 
faulty screw. the same usually applies, for 
example, to ball bearings or other "cata-
log goods".

It would therefore make sense to describe 
some of the requirements more clearly on 
the part of the method providers and to 
clarify them in the next publication.

Author: Martin Werdich / FMEAplus
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ated in a meaningful or optimized way.
The end result is function networks that 
are completely logical in themselves and 
explain all processes. 
Hook on.

An error analysis is possible, but not a 
must. If meaningful measures are identi-
�ed, these can of course be attached to 
problems to be formulated and tracked, 
i.e. a to-do list can be created.

Waste in production

In addition to cleaning up the administra-
tive processes, the analysis of existing PF-
MEA for production and assembly, i.e. the 
PFMEA for the actual creation of pro�ts.

Here, too, there are ways to reduce costs. 

PFMEA reviews with a focus on 
the detection of error types

From the PFMEAs that you already have, 
�lter out all points where only the error 
type, i.e. the error that has already oc-
curred, is detected and clarify the follow-
ing questions:
1.	 Does the occurrence justify the dis-

covery e�ort?
2.	 Is it possible to reduce or change the 

occurrence in such a way that discov-
ery e�orts could be reduced or even 
eliminated?

3.	 Is the detection method appropriate 
to the causes?

4.	 Can the discovery be moved to a dif-
ferent, more economical point in the 
process?

A look at e�cient product 
control

The production control plan is also helpful 
in the search for waste. 
It shows at a glance where the greatest 
steering e�orts tend to be. 
To put it simply, if the focus is more on 
product characteristics than on process 
characteristics, you are acting in a "de-
fect-driven" manner. This can be an indi-
cation of waste.
With heavily manufacturing-based pro-
cesses, there is often no other way. But if 
you put more brainpower into controlling 
the process characteristics and make this 
practicable and economical, you may be 
able to control the process much more in 
such a way that the causes are kept under 
control and the control of error types be-
comes obsolete. 

You can steer so that you stay on the road 
or only counter-steer when two wheels 
are already in the ditch.

Nonsensical "special features"
The topic of BM is still a problem child in 
many companies. Uncertainties in this 
area have meant that the wrong features 
have often become special or that every-
thing has been plastered with BM on the 
basis of rules that make little sense. 

BMs cost money, sometimes a lot of mon-
ey. A critical look, especially at those BMs 
that cause high costs, can bring immense 
savings if you can de-classify them.

The question is: Does a BM really lead di-

rectly to the feared consequence in the 
�eld in the event of an impermissible de-
viation? Only if so is it classi�ed correctly. 
Taking another look at the process of 
"�nding special features" in these times 
can only be good for the future.

Conclusion

In short, saving in times of crisis must and 
should be done with an eye to tomorrow. 
A lot of savings can be made quickly and 
sustainably if you take the time to func-
tionally scrutinize existing procedures and 
processes. 

It is a time that can give us the opportuni-
ty to get to know our own products and 
processes better. So that we can re-enter 
the market with clarity and double suc-
cess after the crisis.

Author: Ricardo Stüber
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What does an AI say about the changes  
in methodology by 2040?
To create the following article, I asked an AI for its opinion.

The answers are almost acceptable (Pa-
reto), but as always with AI results, the 
last 20%, the completeness, the accu-
racy and the concrete implementation 
proposals can only be obtained from 
specialist experts. Which in turn means 
that AI takes a lot of work o� your hands, 
but requires experienced specialists to 
generate real added value for the imple-
mentation of the analyses. Otherwise, 
it’s just warm air that convinces people 
who don’t look too closely.

Interview with ChatGPT (original text):

You: How will the FMEA development 
methodology evolve by 2040?
AI: The development methodology of 
failure mode and e�ects analysis (FMEA) 
is expected to evolve in several areas by 
2040. Here are some possible trends:
1.	 Integration of AI and machine learn-

ing: Arti�cial intelligence is increas-
ingly being integrated into the FMEA 
process to automate data analysis 
and recognize patterns in failures. 
This could signi�cantly improve the 
e�ciency and accuracy of risk analy-
ses.

2.	 Real-time data analysis: With the ad-
vancement of digitalization and the 
Internet of Things (IoT), it will be pos-
sible to collect and analyze real-time 
data. This could lead to FMEA analyses 
becoming more dynamic and adapt-
able by continuously updating them 
to take current risks into account.

3.	 Interdisciplinary approaches: FMEA 
is likely to become more interdisci-
plinary, incorporating insights from 
di�erent �elds such as software de-
velopment, systems engineering and 
even behavioral science to enable 
more comprehensive risk analyses.

4.	 Standardization and norms: There 

could be an increased movement 
towards standardized processes and 
norms for conducting FMEA to im-
prove consistency and comparability 
of results across di�erent industries.

5.	 Training and education: As systems 
become more complex, so will the 
need for specialized training and ed-
ucation for professionals to ensure 
they can e�ectively use the latest 
methods and technologies.

6.	 Sustainability and ethical consider-
ations: FMEA may also become more 
responsive to sustainability and ethi-
cal issues by considering risks related 
to environmental and social impact.

Overall, the FMEA methodology is expect-
ed to become more �exible, data-driven 
and interdisciplinary by 2040 in order to 
meet the challenges of a rapidly changing 
technological landscape.

You: what do I have to do to implement 
this in my company?
AI: To successfully implement the further 
development of the FMEA methodology 
in your company, you can consider the 
following steps:
7.	 Training and education: Invest in 

training for your employees to en-
sure they understand the latest FMEA 
methods and tools. This can be done 
through workshops, online courses or 
external trainers.

8.	 Technology and tools: Evaluate soft-
ware solutions that enable AI-pow-
ered analytics and real-time data pro-
cessing. Select tools that can be easily 
integrated into your existing systems.

9.	 Form interdisciplinary teams: Assem-
ble teams from di�erent disciplines 
to bring di�erent perspectives to the 
FMEA process. This promotes a more 
comprehensive analysis of risks.

10.	Standardize processes: Develop stan-

dardized procedures for conducting 
FMEA to ensure consistency and 
quality in the analysis. Document 
these processes clearly and compre-
hensibly.

11.	Real-time data integration: Imple-
ment systems that enable real-time 
data to be collected and included 
in FMEA analyses. This can be done 
through IoT technologies or other 
data sources.

12.	Include sustainability factors: Include 
environmental and social aspects in 
the FMEA analysis. Develop criteria 
that incorporate these factors into 
the risk assessment.

13.	Set up feedback mechanisms: Imple-
ment regular reviews and feedback 
rounds to continuously improve the 
FMEA process. Use practical experi-
ence to make adjustments.

14.	Promote a culture of openness: Cre-
ate a corporate culture that views 
mistakes as learning opportunities. 
Encourage employees to communi-
cate risks openly and make sugges-
tions for improvement.

15.	Start pilot projects: Start with small 
pilot projects to test the new meth-
ods and technologies before rolling 
them out across the entire company. 
This will allow you to make adjust-
ments and gain experience.

16.	Measure success: De�ne key per-
formance indicators to measure the 
success of the FMEA methods imple-
mented. Analyze the results regularly 
and adjust your strategies according-
ly.

By taking these steps, you can e�ectively 
develop the FMEA methodology in your 
company and adapt it to future challenges.

You: what will it cost me?
AI: The cost of implementing FMEA meth-
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odology enhancements in your company 
can vary greatly, depending on various 
factors. Here are some aspects that can 
in�uence the total cost:

1. Training and further education:
- Internal: If you run in-house training, the 
costs may be lower, but you will need to 
budget time and resources.
- External: External trainers or workshops 
can cost between 1,000 and 5,000 euros 
per event, depending on the duration and 
the provider.

2. Technology and tools:
- Software solutions for FMEA can range 
from free tools to complex, fee-based 
systems. The costs can range from 500 to 
several thousand euros per year, depend-
ing on the range of functions and number 
of users.

3. Interdisciplinary teams:
- Forming interdisciplinary teams can re-
sult in additional personnel costs, espe-
cially if you have to call in external experts 
or release employees for training.

4. Process standardization:
- Developing and documenting new pro-
cesses can take time and resources. This 
could cost internal man-hours, which vary 
depending on the size and complexity of 
the company.

5. Real-time data integration:
- The implementation of IoT technologies 
or other data systems can cost several 
thousand to tens of thousands of euros, 
depending on their scope and complex-
ity.

6. Pilot projects:
- The costs for pilot projects depend on 
the size and scope of the project. You 
should expect a budget of several thou-
sand euros.

7. Running costs:
- Also take into account ongoing costs for 
maintenance, updates and any additional 
training in the future.

Overall, the cost of implementing the 
FMEA methodology in your company 
could range from a few thousand euros 
to tens of thousands of euros, depend-
ing on the speci�c requirements and size 
of your company. It is advisable to draw 
up a detailed budget and obtain quotes 
from various providers in order to obtain 
a more accurate estimate.

You: Do I need external experts for this?
AI: Whether you need external experts 
to implement the FMEA methodology in 
your company depends on several factors:
17.	Internal expertise: If your team al-

ready has in-depth knowledge of 
FMEA methodology and related ar-
eas, you could possibly carry out the 
implementation internally. In this 
case, training and workshops to re-
fresh or deepen knowledge could be 
su�cient.

18.	Complexity of the projects: For com-
plex projects or in highly regulated in-
dustries, it can make sense to bring in 
external experts. They can contribute 
valuable experience and best practic-
es that your team may not have.

19.	Resources and time: If your internal 
team is already very busy, it may be 
more e�cient to hire external experts 
to ensure that the FMEA implementa-
tion is carried out quickly and e�ec-
tively.

20.	Technology support: If you want to 
introduce new software or technol-
ogies, it can be helpful to consult 
external consultants who have expe-
rience with these tools and can help 
you with the implementation.

21.	Training: External trainers can often 
provide speci�c training tailored to 
your company’s needs. This can be 
particularly useful to ensure that all 
employees are at the same level of 
knowledge.

22.	Overall, bringing in external experts 
can bring both bene�ts and costs. 
It is important to assess the speci�c 
needs and resources of your business 
to decide whether external support is 

required. If you are unsure, it may be 
helpful to seek advice �rst in order to 
make an informed decision.

You: Which experts do I need?
AI: Choosing the right experts to imple-
ment the FMEA methodology in your 
company depends on the speci�c re-
quirements and objectives of your proj-
ect. Here are some types of experts you 
might consider:
23.	FMEA facilitators: These professionals 

have experience in conducting FMEA 
workshops and can guide your team 
through the process. They help to ask 
the right questions and ensure that 
all relevant aspects are considered.

24.	Quality management experts: Pro-
fessionals with experience in quality 
management can provide valuable 
insight into how to integrate FMEA 
into existing quality processes and 
ensure that the methodology meets 
the required standards.

25.	Engineers and technicians: Depend-
ing on the industry, you may need 
engineers or technicians with speci�c 
expertise to identify technical aspects 
and potential sources of error in prod-
ucts or processes.

26.	Data analysts: If you plan to integrate 
real-time data or AI-powered ana-
lytics into your FMEA methodology, 
data analysts or data scientists can 
help identify and analyze the right 
data sources.

27.	IT experts: If you want to implement 
new software solutions or technolo-
gies, you may need IT experts to help 
you select, implement and maintain 
these systems.

28.	Training experts: These profession-
als can develop customized training 
programs to ensure that your team 
e�ectively understands and applies 
the FMEA methodology.

29.	Industry experts: In certain indus-
tries (e.g. automotive, aviation, med-
ical technology), it can be helpful to 
consult experts with speci�c industry 
knowledge in order to take indus-
try-speci�c risks and requirements 
into account.
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30.	Change management experts: If the 
implementation of the FMEA meth-
odology requires a signi�cant change 
in corporate culture or processes, 
a change management expert can 

helpease the transition and minimize 
resistance.

Choosing the right experts depends 
on the speci�c objectives of your FMEA 
implementation, the available internal 

resources and the scope of the project. 
It may also make sense to use a combi-
nation of internal and external experts to 
achieve the best result.
Author Martin Werdich / FMEAplus

n:1 Link speci�c features to analyzed generic features

If a process is su�ciently well analyzed 
and described at all levels, the process 
does not have to be completely reana-
lyzed for each product variation. Quite 
apart from that, team members would 
not participate and decision-makers 
would not make money or capacity 
available. This means that the FMEA ed-
itor (I deliberately don’t use the word 
"moderator" here) will work as a one-
man team in a multiple copy-paste op-
eration to create a "customer FMEA" to 
satisfy the auditor. 

The AIAG/VDA recognized this in 2019 and 
recommended a family FMEA. However, 
the moderators have yet to decide how 
this can be implemented in practice.
So here we have one of the biggest prob-
lems when it comes to e�ciency in the 
P-FMEA. What could an e�cient proce-
dure look like?
1.	 In a generic FMEA, a comprehensive 

FMEA with all typical features, faults, 
causes and standard measures was 
analyzed and evaluated together with 
all know-how carriers in the team.

2.	 Now the characteristics from the 
drawing are read in and linked to 
the existing analyzed characteristics. 
There are the following 4 situations 
and solutions for this link:
a)	 The drawing characteristic is identi-

cal to a generic characteristic -> 1:1 
link The linked drawing characteris-
tic automatically receives the mea-
sures of the generic characteristic.

b)	 Several drawing characteristics are 
identical to a generic characteristic 
-> n:1 link. All linked drawing char-
acteristics automatically receive the 
measures of the generic character-
istic.

c)	 No generic characteristic can be 
found for the drawing character-
istic -> The drawing characteristic 
must now be analyzed according 
to the FMEA method rules and val-
idated with measures. A decision is 
then made as to whether this new 
characteristic should be included 
in the generic FMEA.

d)	 No drawing characteristic can be 
linked to a generic characteristic. -> 
In principle, no action is necessary. 

The generic characteristic can then 
be hidden here. Exception: It has 
been forgotten in the drawing or I 
need the characteristic for a robust 
process.

Before we get too lost in theory, let me 
give you a typical example from everyday 
practice:

There is a "volume-dependent character-
istic" in a P-FMEA of an injection molding 
process. There are 30 di�erent characteris-
tics from the drawing that have exactly the 
same consequences, causes and measures. 
It would be desirable if these drawing char-
acteristics could be linked directly to the 
"volume-dependent characteristic" from 
the generic version without additional ef-
fort. This would secure the characteristics 
in the FMEA and they could then be includ-
ed directly in the inspection plan.
I would like to see this implemented in 
the software in the short term and for 
the methodology descriptions to also 
be required.

Author: Martin Werdich / FMEAplus
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What does AI say about AI-supported software?

To create the following article, I asked an 
AI for its opinion. Again, it took less than 
5 minutes to create this text. The results 
are quite good. However, the accuracy 
and completeness cannot be trusted 
100%. The editors have commented on 
the answers (2h).

You: How can an AI support me in cre-
ating an FMEA analysis?
AI: An AI can support you in several as-
pects of creating an FMEA analysis to 
make the process more e�cient and ef-
fective. Here are some ways AI can help 
you:
1.	 Data analysis: AI can analyze large 

amounts of historical data to identify 
patterns and trends that indicate po-
tential sources of error. This can help 
you to better assess and prioritize 
risks.

2.	 Automation of routine tasks: AI-pow-
ered tools can automate repetitive 
tasks, such as �lling out FMEA forms 
or compiling data, saving time and 
reducing human error.

3.	 Real-time monitoring: By integrating 
IoT technologies, AI can collect and 
analyze real-time data to immediate-
ly identify potential risks. This enables 
proactive risk assessment and man-
agement.

MW: Critical statement. The AI may not 
know that the FMEA should determine 
the possible errors preventively and not 
only when the product is used. 
4.	 Simulation and prediction: AI can run 

simulations to model the impact of 
di�erent faults on the overall system. 
This helps you to better understand 
the severity and probability of errors.

5.	 Knowledge databases: AI can access 
extensive knowledge databases to 
incorporate best practices, standards 
and previous FMEA analyses. This can 
help you make informed decisions 
and apply best practices.

6.	 Collaboration tools: AI-supported 
platforms can facilitate collaboration 

between di�erent team members by 
centralizing information and promot-
ing the exchange of ideas and feed-
back.

7.	 Risk assessment: AI can help auto-
mate risk assessment by using algo-
rithms to evaluate and prioritize the 
severity and likelihood of errors.

8.	 Reporting and visualization: AI tools 
can transform data into engaging 
reports and visualizations that make 
it easier to communicate results and 
make decisions.

9.	 Learning systems: AI can learn from 
the results of previous FMEA analyses 
and make suggestions for improving 
the process or identifying new risks.

By using AI in FMEA analysis, you can in-
crease e�ciency, improve accuracy and 
ultimately increase the quality of your 
products or services. However, it is im-
portant to ensure that AI-powered tools 
are well integrated into your existing 
processes and that your team is properly 
trained to maximize the bene�ts.

The response regarding speci�c AI 
FMEA software was also interesting. 
The editorial team commented on the 
answers.
You: What FMEA AI software is available 
for FMEA analyses?
AI: There are several AI-supported soft-
ware solutions that have been developed 
speci�cally for FMEA analyses or o�er 
functions that support the FMEA process. 
Here are some examples:
1. APIS IQ-FMEA: Comprehensive software 
for FMEA analyses that uses AI to support 
risk assessments and automate data anal-
yses.
MW: Not quite right. From V8 onwards, 
transfer interfaces to a freely selectable 
AI have been created.

2. Siemens Teamcenter: PLM software 
with FMEA modules that uses AI-powered 
analytics to identify risks and improve de-

cision-making.
MW: I couldn’t verify this statement any-
where.

3. PTC Windchill: Provides FMEA tools 
that use AI to analyze data and predict 
potential risks in product development 
processes.
MW: I was unable to verify this state-
ment regarding the FMEA tool. Howev-
er, with the acquisition of Frustum, PTC 
is using AI in the CAD area.

4. RiskWatch: Risk management platform 
that uses AI to monitor risks in real time 
and recognize patterns in the data.
MW: Riskwatch is, as correctly men-
tioned, a platform for risk management 
but not FMEA software.

5. FMEA-Pro: Software specially developed 
for FMEA that o�ers AI-supported auto-
mation and data analysis to optimize the 
FMEA process.
MW: I have not yet been able to verify 
this statement. But AI is planned.

6. QDA SOLUTIONS: Provides various qual-
ity management tools, including FMEA, 
with AI-powered data analysis to identify 
trends and risks.
MW: I have not been able to verify this 
statement anywhere.
7. Minitab: Known for statistical analyses, 
uses AI methods to support FMEA analy-
ses and improve data interpretation.
MW: Context error: Minitab does not use 
AI for FMEA analysis. They use machine 
learning (regression analysis) for data 
analysis.
8. IBM Watson: AI platform that can be 
used in combination with other data 
analysis and risk assessment tools to make 
informed decisions.
MW: Context error: IBM Watson is not an 
FMEA tool but an AI tool comparable to 
other AI platforms from Alphabet, etc.
9. Sphera: Provides risk management solu-
tions and uses AI to support FMEA analy-
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Generative AI: bene�ts and risks for safety analysis

What is generative AI?

Since 2023 at the latest, large language 
models (LLMs) have established them-
selves as powerful tools for the automa-
tion of natural language tasks, such as text 
summarization or text generation. LLMs 
belong to the class of "generative" arti-
�cial intelligence (AI), which di�ers from 
the previously much more widespread 
"discriminative" AI. Discriminative and 
generative model architectures are es-
sentially arti�cial neural networks with the 
same fundamental building blocks, but 
in di�erent combinations and activation 
dynamics, e.g. with regard to the reuse of 
data. This leads to fundamentally di�er-
ent functions: Discriminative AI models, 
such as systems for image classi�cation 
or segmentation, learn to assign input 
data to predetermined categories. They 
learn to separate di�erent classes of data 
and use pattern recognition to predict 
the probability of a particular class. Gen-
erative AI models, on the other hand, are 
designed to generate new data that is 
similar to the original training data. To do 
this, they learn the underlying, sometimes 
very complex distributions of the data in 

order to then generate new types of texts, 
images, etc. The identi�cation of e�cient 
architectures for LLMs, e.g. with the help 
of so-called "transformer" blocks (2017), 
was one of the biggest milestones in AI 
development in recent years. AI-generat-
ed content has characteristic similarities 
to the training data, but at the same time 
is highly unlikely to be contained in it. This 
opens up completely new possibilities for 
arti�cial creativity: in many cases, AI-gen-
erated images or literary texts are now of 
such quality that they can no longer be 
reliably distinguished from human-gener-
ated content. Studies also show that chat 
GPT 4, for example, comes so close to sim-
ulating human intelligence in the Turing 
Test that it can only be di�erentiated by 
linguistic and socio-emotional aspects 
(Cameron & Bergen, 2024).

LLMs in the context of security

Process optimization and automation 
using generative AI promises companies 
immense productivity gains today. Cre-
ative industries such as marketing, design 
and architecture are already successfully 
demonstrating this. But to what extent 

does this also work for safety-critical pro-
cesses, for example in the healthcare sec-
tor or for safety engineers? Can an LLM 
make a medical diagnosis or carry out an 
FMEA on its own? This poses an import-
ant challenge: as LLMs are statistical text 
generators by nature, they are designed 
to produce plausible and probable results. 
However, as with any statistical model, 
there is no guarantee that the output will 
be factually correct. Plausible but incorrect 
answers, so-called "hallucinations", are al-
ways possible. Every safety-critical applica-
tion must address this aspect, for example 
in the form of additional plausibility checks 
and human evaluation. Tasks that are di�-
cult for humans to perform but are easy to 
check and correct are therefore particular-
ly suitable for automation using genera-
tive AI. In turn, LLMs themselves can pro-
vide support in critical examination, e.g. 
by developing counterarguments (Gohar, 
Hunter, Lutz, & Cohen, 2024). 

Support for FMEAs

One area of active research remains which 
strategies are most e�ective for real-world 
applications such as FMEAs to detect and 

ses to proactively identify risks.
MW: I couldn’t verify this statement any-
where.
10. Datapetal: FMEA process automation 
software that uses AI-powered data ana-
lytics to improve e�ciency and accuracy.
MW: First correct answer.
11. Opex: Supports quality management 
processes, including FMEA, and uses AI to 
optimize operations and assess risk.
MW: I don’t see Opex as FMEA software, 
only as a learning platform.
12. Semorai: User-friendly platform for 

FMEA analyses that uses AI to improve 
collaboration and centralize data man-
agement.
MW: Interesting start-up from Karlsruhe, 
which is not yet specialized in FMEA, but 
o�ers work�ow automation in the en-
gineering sector as a service. However, 
they are in the process of developing a 
corresponding FMEA application.
13. Paitron: Provides functionality to per-
form FMEA analysis and uses AI to au-
tomate processes and minimize human 
error.

MW: Correct! A model-based approach. 
Uses AI but not generative AI (LLMs).

This list shows how various FMEA soft-
ware solutions integrate AI attributes to 
improve e�ciency, accuracy and deci-
sion-making in risk management.
MW: This list shows how inaccurate and 
wrong ChatGPT can be.

Author: Martin Werdich / FMEAplus
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The egg-laying wool-milk sow
Is the FMEA a panacea for all documentation mania?

The egg-laying wool-milk sow has 
become linguistically established as 
a synonym for a farm animal that can 
provide everything humans need to 
eat, drink and dress. Why go to the 
trouble of keeping and breeding chick-
ens, sheep, cattle and pigs in parallel 
if there was such a universal animal 
genius?

Nature or the good Lord - whatever we 
want to call the true universal genius of 
evolution - has not yet produced such 
a multi-being. There would have been 
enough time for this in the past millions 
of years, but apparently there were no 
good reasons. Or the operational risk was 
simply too high.
Not only risk analysts or even FMEA mod-
erators know that the potential overall 
risk of failure increases with the number 
of functions and properties that are to be 
ful�lled in combination with each other.
However, combination always means 
compromise or the proverbial lowest 
common denominator. You can’t have 
everything at once, and at one point or 
another you are forced to distance your-
self from the ideal by making sacri�ces. 

The world, as people shape it around 
them, is becoming ever more complex 
and therefore also more complicated. This 
complexity requires less generalism and 
more specialization. Focused knowledge 
and corresponding tools instead of a mul-
titude of things that can do a little bit of 
everything, but none of it properly.
Let’s take a classic craftsman, for exam-
ple. He brings along a toolbox with nu-
merous tools specialized for their intend-
ed use. However, I have never seen, for 
example, a fox saw that ends in a cross 
pro�le at the front for turning screws and 
whose solid steel handle could be used 
as a sledgehammer. Yes, it would be more 
convenient to only have to handle one 

tool instead of three. But with FMEA-typi-
cal function and error analysis, you quickly 
realize that the technical implementation 
of the requirements would hinder or even 
exclude each other: The foxtail would 
bend when screwing. A pro�le reinforce-
ment would prevent it from plunging into 
the wood when sawing. The weight and 
inertia of the solid steel handle would 
spoil the mood more quickly during the 
oscillating motion of sawing. When ham-
mering, there would be an acute risk of 
injury and/or damage to the saw blade 
and teeth with the saw blade swinging 
openly through the air.
But before we delve into a serious FMEA 
for such a non-serious multitool, let’s let 
go of the idea in time and decide that the 
cost-bene�t ratio would not be a desir-
able one for either method or tool in this 
case.
Of course, there is always a latent danger 
with such thought processes of awak-
ening a self-purpose-oriented ambition 
in the representatives of the "can’t do" 
faction. There is no doubt that the pio-
neers of history who changed the world 
scienti�cally, geographically and techni-
cally were always more or less their intel-
lectual followers. Certainly many, many 
more have tried to make the "impossi-
ble" possible over the course of time. But 
only those for whom the circumstances 
were right have become famous.  In the 
end, success depends on having the right 
instinct for what makes sense, the talent 
for implementation and the fanaticism 
for the goal. Su�cient �nancial resources 
are also essential for the incarnation of an 
idea. But in the end, fate is the glue that 
holds the aforementioned ingredients 
together - the luck of being in the right 
place at the right time and winning over 
the right supporters.

The supposedly impossible is therefore 
not so impossible per se. The impossible 

eventually becomes the feasible - but 
does the feasible always make sense?

Simple solutions for complex problems 
- even our intellectual elites in the form 
of politicians or managers strive for this. 
Sweeping away political, economic and 
cultural problems in a single sweeping 
blow or giving employees a single tool 
with which they could develop new, great 
things and document them meticulously 
would make the world simpler - perhaps?

One of the �rst FMEAs of my career as a 
moderator - even 20 years ago with pro-
fessional, specialized software - would 
have had the potential to ruin my moti-
vation before it really got started. At the 
time, the quality manager on the cus-
tomer side belonged to the wool-milk 
sow faction and wanted to elevate FMEA 
to a panacea for the development of the 
interior door trim of an automobile. The 
selection of each installed screw thread 
was to be discussed and documented in 
the same way as each dimension in each 
individual part and assembly drawing; 
he wanted to have every single change 
with a chronology of the decision-mak-
ing process written down in the FMEA, 
just like in Otto Zierer’s world history in 
36 volumes. No wonder that the end re-
sult was a work that, with 5,000 (!) printed 
A4 pages, could not have hidden behind 
Otto’s work. "He would have broken his 
leg" if he had actually printed it out (yes, 
it was an over-motivated Swabian who 
perhaps wanted to build the printed 
work as a foundation under "soi Häusle 
baue"). In any case, this FMEA failed to 
achieve its goal of gaining knowledge of 
risks and systematically minimizing them. 
The time required to set it up alone was 
so great that the knowledge gained from 
the FMEA lagged behind the physical 
reality of the component maturity level 
by up to a year (!). The maintenance and 
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updating of the thousands of measures 
could have mutated into a history book 
written centuries later, but was eventual-
ly discontinued due to the realization of 
its sheer futility. In the end, the guy with 
the broken liver was o�ended and saw his 
mission of a better world thanks to thor-
ough FMEA as having failed due to the 
supplier’s stupidity and laziness.

It didn’t make me change my mind and 
turn away from FMEA. Fortunately, there 
were developers and quality experts at 
the time and afterwards who did not lose 
sight of the purpose and mission of the 
FMEA method.
The theory that "FMEA is not rocket sci-
ence" is not entirely true - the method 
actually achieved its �rst successes of 
global signi�cance on NASA’s manned 
mission to the moon. However, they also 
had decades to meticulously prepare for 
the mission and could a�ord to put every 
screw through its paces analytically.
Thanks to Ford on the other side of the 
Atlantic and Daimler on this side, the for-
mer rocket science has long since been 
brought into the reality and entertaining 
nature of the automotive industry. And dif-
ferent conditions prevail here. The factors 
of time and money have become of cen-
tral importance, while at the same time 
we are dealing with mass products and 
therefore the multiplication of individu-
al risks, in contrast to the journey to the 
moon, which at that time was a one-o� 
undertaking without the claim of series 
production. The character of the devel-
opment object is also di�erent - from the 
former technical revolution of literally 
breaking new ground on the moon to the 
constant evolution of further developing 
an established and proven product and 
constantly awakening new desires among 
buyers for comparatively small technical 
innovations. Seen from an appropriate 
distance - from the moon, for example 
- the step from combustion engine to 
electric mobility does not represent a real 
technical revolution. The car still has four 
wheels and drives on the road, just with 
a di�erent drive source. The courage to 

completely redesign the self-driving pas-
senger car around a new drive source and 
to break away from the evolutionary forms 
and functional dimensions of combustion 
vehicles is ultimately lacking among man-
ufacturers and buyers. A long front end to 
accommodate a voluminous V8 engine is 
no longer needed for an electric motor in 
the drive axles. And other concept-related 
body design constraints are also eliminat-
ed in a battery-powered vehicle, without 
us wanting to abruptly part with them. It 
is and remains human nature to initially 
place more trust in the tried and tested 
than in the new and unknown.

However, without wishing to evaluate 
such human weaknesses, it should be 
noted against this background that there 
are no truly revolutionary, rapid technical 
changes on a broad basis. The �eld of ac-
tivity of FMEA remains essentially a delta 
view between a proven (validated) basis 
and something new that has been added.
This inherent dichotomy naturally has a 
direct impact on risk analysis and the ap-
plication of the FMEA methodology. The 
thesis "We don’t always have to look at 
everything" increasingly coincides with 
the reality of day-to-day development, 
as we usually don’t have the time or the 
budget for the all-round, wool-milk-sow-
like approach.

A few years ago, in a specialist lecture 
dealing with the fate of FMEA moder-
ation as a service, I drew a picture of a 
�eld of tension between a quality expert 
armed with a magnifying glass and a 
business economist with a sharp pencil. 
In standardized projects (not only in the 
automotive industry), the FMEA is caught 
between two extreme positions, namely 
"must be perfect" and "must not cost any-
thing". Every product development and 
therefore every FMEA must constantly 
�nd the optimal path between these two 
millstones. This makes the moderator’s 
job exciting and varied to say the least.

So what should the FMEA’s "jack of all 
trades" be?

Should it provide a comprehensive anal-
ysis of all probable and improbable (=not 
impossible) eventualities in the sense of 
the quali�er, together with chronicle-like 
complete documentation, even of what 
cannot happen at all?
Should it be a "push-button tool" that 
rationalizes personnel costs according to 
the taste of the economic penny-pincher 
thanks to the new possibilities of arti�cial 
intelligence?
Both are probably as right as they are 
wrong. Perhaps the perfect solution lies 
in the combination of both. But then 
there are the "competing goals", which 
are incompatible in terms of content or, 
in the vocabulary of set theory, would 
form a (meaningless) union without an 
intersection.

Yes, we secretly wish for a simple solution 
to a complex problem, i.e. the all-encom-
passing push-button software. Until arti-
�cial intelligence (AI) has produced one 
for the FMEA application area, we cannot 
yet rationalize away reason, but we still 
need human reason to �nd the optimal 
compromise between what is possible 
and what makes sense. Life teaches us 
that not everything that is possible is 
also sensible (sometimes too late!), and 
not everything that would be sensible is 
(already) technically possible. In the lat-
ter case, however, humans are constantly 
pushing the boundaries.

FMEA fetishists and moderators deal with 
this four-letter method, one of which 
stands for analysis. This term is explained 
on Wikipedia as ... "a systematic investiga-
tion in which the object or subject under 
investigation is broken down into its com-
ponents and these are then organized, ex-
amined and evaluated. The networking of 
the individual elements and their integra-
tion must not be disregarded..."
Technically, it is no longer a problem to 
bring the most complex multifunctional 
systems into the world. The same applies 
to highly integrative software that can link 
almost any piece of information with any 
other. But are we as users up to the task? 
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shops each, but also actively applied by 
the participants. While design and process 
FMEA were in high demand and the work-
shop participants were therefore divided 
into several groups, the exchange with 
the speakers was more extensive in the 
area of supporting scopes. In some cas-
es, the participants themselves presented 
and discussed their companies’ solutions 
- a real exchange with many interesting 
results!
Between the presentations in the Filder-
halle and especially between the two 
days, all participants and speakers / help-
ers came together for an open exchange. 
The Eselsmühle in the Siebenmühlental, 
which burned down in parts in mid-Ju-

ly 2023, nevertheless presented itself as 
the perfect location for a cozy exchange, 
just as it had in 2022. Here you could talk 
shop or simply enjoy delicious food from 
the barbecue and cool drinks. Later on, 
a cozy �re was burning, and for some it 
was "last call" far too early despite the cool 
temperatures.
Have I aroused your curiosity? The next 
European FMEA Congress in Vienna is al-
ready �rmly planned for next May 2025 
- look forward to exciting international 
presentations and reports from the fore-
front of method application. And if you 
can’t make it next year, the next FMEA 
User Days will take place in spring 2026 
- stay tuned!

Yours, Albrecht Kern, FMEA moderator 
and organizer of the UserDays

FMEA 2040 outlook - what’s next?
At the FMEA User Days, the FMEA docu-
mentation tools were placed next to the 
actual development tools in a short key-
note speech and the diverging tool sup-
port was identi�ed. While an extremely 
experienced presenter laughed out loud, 
the rest of the room was rather shocked 
by the FMEA’s response to 3D integration 
of development itself. 
Afterwards, I was approached by sever-
al people, including one to whom my 
presentation was forwarded. Together 
we came up with the idea of developing 
new approaches in a kind of conference 
and workshop and completely rethinking 
preventive risk analysis. That’s why all new 
thinkers are invited to Vienna the day be-
fore the European FMEA Congress to give 
ideas, discuss existing ideas and possibly 
lay the groundwork for a complete revo-
lution in analysis after 75 years.

Are you interested? Contact me directly, 
or check www.fmea2040.info again short-
ly before the holidays We are currently 
working on an attractive program for 20 
May 2025. See you in Vienna, let’s shape 
future!

Author: Albrecht Kern / FMEAplus
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hand with the change. In this phase, in-
centives, rewards and recognition can be 
helpful for those who get involved and 
successfully participate in the change.

2.	 "Knowledge" (knowledge and 
skills): Nothing is more frustrat-
ing than having the will to make a 
change but not knowing how. This is 
where training on new processes and 
how to use the tool as well as learn-
ing new skills can help. Only when 
employees (and managers) have 
reached this point in the process 
does it make sense to send them 
on training courses. The �rst step is 
for everyone, including those not cur-
rently involved, to learn what FMEA 
is and how it works. This is followed 
by in-depth seminars for the future 
moderators and members of the 
FMEA teams.

3.	 "Ability" (using skills): There is usu-
ally a large gap between theory and 
practice, especially at the beginning. 
It is therefore important in this phase 
to pay attention to the gap between 
the knowledge acquired in the third 
step and the ability to put it into prac-
tice. Even if the operational compo-
nents of the changed way of working 
have been fully understood , using 
a new tool such as FMEA requires 
consistent practice and e�ective 

coaching. To do this, employees 
need the freedom to try things out, 
a positive approach to any initial mis-
takes and con�rmation when suc-
cesses in application become appar-
ent.

4.	 "Reinforcement" (consolidation of 
the change): FMEA has been intro-
duced, one or two lighthouse projects 
have run successfully and that’s it? No, 
success will only be achieved if FMEA 
continues to be used for more and 
more products and earlier and earlier 
in the R&D area. If more and more re-
sults are collected in the database and 
more and more documented knowl-
edge can be accessed. Only then 
will the desired synergy e�ects 
be achieved. However, if these initial 
successes are not positively reinforced 
in the long term, e.g. by communicat-
ing and celebrating them, the people 
concerned often look for an exit and 
a way back to old patterns. The Re-
inforcement department therefore 
ensures that the implementation of 
FMEAs continues to be positively an-
chored and that it is clear: there is no 
exit. There is no way back. This can be 
achieved through feedback, recogni-
tion, reward systems or adjustments 
to the corporate culture.

Now that the theory is clear, the question 

is how the model can be applied in prac-
tice. The fundamental factor here is 
communication. 

The ADKAR model also o�ers the option 
of determining the status of those a�ect-
ed (progress in the process) via systematic 
questions (KPIs) in discussions or surveys. 
Each element is rated on a scale from 1 
(very low) to 4 (very high). This makes 
it possible to check during the process 
whether and, if so, where those a�ected 
are "stuck" and appropriate (communica-
tion) measures can be taken. This assess-
ment should be carried out at regular in-
tervals, not just after workshops or training 
sessions. For example, connections can be 
made to certain project components.
The implementation of a systematic 
method such as the ADKAR Change 
Management Model helps to implement 
changes smoothly and has a direct pos-
itive e�ect on the return on investment 
of a project.
Especially in medium-sized or smaller 
companies, change communication is 
often underestimated during FMEA in-
troductions and little or no investment is 
made in this topic. 
This is mainly due to the fact that many 
companies are still too tool-oriented in 
their approach to technology-driven 
change projects and believe that a good 
technical implementation is su�cient 
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News from the software world

A lot has happened in the world of FMEA 
software since the last issue of the mag-
azine. Company mergers, new versions, 
optimized usability and new manufactur-
ers have motivated us to write this issue.
In this section we have tried to describe 
all the software with its new features and 

future plans. We make no claim to com-
pleteness here, nor have we been able 
to test everything. But by consulting the 
manufacturers and some experienced 
moderator colleagues, we have tried to 
give you as complete a picture as possi-
ble.

At the end of this section you will �nd the 
exciting results of the current software 
survey (November 2024).

Author: Martin Werdich / FMEAplus

PeakAvenue

In addition to updates to e1ns and Quality 
Center, it seems that something really big 
is emerging here. Following the merger 
of Plato and iqs, Isograph (FTA, HARA, Re-
liability, R&D, ... with 9,000 installations) has 
now joined the family. With these 3 com-
panies, the entire FMEA tool landscape is 
covered from concept to production. The 
egg-laying wool-milk sow is actually being 
tackled here. The idea is that the entire life 
cycle can be covered with a single modu-
lar software product.
A navigator based on APQP will guide 
users through the module landscape 
(incl. tracking and KPI dashboard). AI in-
tegration (e.g. for local language, chatbots 
and historical information) is already �rm-
ly planned. All products are to be 100% 
connected.
All modules will be available completely 
in the cloud from the provider AWS (SaaS) 
as a rental model, which is currently avail-
able with the �rst module (document 
management with AI search support). 
Further modules will follow in an approx. 
3-month rhythm.
The FMEA software will be completely 
reprogrammed with the best from the 
worlds of iqs and Plato. Below are a few 
examples (excerpt) of what is planned for 
the FMEA module:
1.	 The inheritance philosophy is adopt-

ed from iqs ("already a great solution") 
and even optimized. In addition, there 
are so-called "scopes", which can be 
freely de�ned and then networked 
and even nested in new FMEAs. The 
scopes are manageable, clearly ar-

ranged and bidirectionally connected 
to the master. Functions and errors 
can be linked independently. Variants 
of variants can even be created and 
used multiple times.

2.	 Controlled work�ow for lessons 
learned

3.	 Structure, function and fault networks 
can be edited graphically, �exibly and 
clearly. Error links are suggested for 
selection based on the function net-
work. Missing function links are de-
tected automatically. 

4.	 Characteristics can be shown and hid-
den and can be assigned to functions 
or system elements. If required, the 
characteristics can be read in directly 
from drawing data. Errors can be as-
signed to both functions and charac-
teristics.

Author: Martin Werdich / FMEAplus
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CAQ Risk.Net

Risk.Net is a cloud and database-based 
software that is integrated into a holistic 
CAQ software solution.

Since our last user report at CAQ, a lot 
has happened here in terms of clarity 
and moderation, e.g. scoping has been 
incorporated into the structural analysis, 
3 levels can now be displayed in the func-
tion and error analysis, and the initial state 
is also displayed in the tree. In addition, 
MSR (Monitoring and System Response) 
functionality has been integrated in tab-
ular form. An evaluation of the frequency 
of APs in the design and in the MSR is also 
included.

View:  
Further functional enhancements and 
usability improvements are planned for 
the near future. These include the lessons 
learned link between complaints man-
agement and FMEA or Bmax inheritance.
AI assistants will also be implemented 
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APIS

APIS IQ-Software is currently the leader in 
automotive and demanding FMEA mod-
eration (see 2024 survey). 
The V8 has been available since Septem-
ber 24 and the associated CDM server 
(1.0.0) since mid-Nov. 24.
IQ-RM is generally a �le-based database. 
The 7 state-of-the-art steps and more can 
be moderated quickly and e�ciently. Due 
to the familiarity of APIS, this article will fo-
cus primarily on what we consider to be 
the most important new features of V8.
1.	 A rudimentary AI support with man-

ual workaround can be found in the 
collective input. With the AI buttons, 
queries (system elements, functions 
and errors) can be copied to the clip-
board and the answers from any AI 
(e.g. Copilot) can be written back to 
the collective input and to the correct 
position in the structure with the AI 
button.

2.	 The rights can now also be assigned 
for individual variants.

3.	 Forms can be intelligently folded and 
unfolded in parts. Standardized mal-
functions from the catalog can be 
created or suggested directly from 
functions. Attributes and categories 
can be created by the user.

4.	 To arrange and cluster elements more 
clearly, system elements, functions, 
malfunctions, features and measures 
can be converted into layout ele-
ments and colored.

5.	 Search �eld: it is now easy to search 
for commands and options.

6.	 New in statistics: evaluation of 
cause-centered forms.

7.	 Action status: If the attribute of the 
action status is "No revision planned", 
this status is displayed graphically in 
the frequency analysis AP as "accept-

ed residual risks". 
8.	 All "favorite commands" can be ed-

ited and displayed as key combina-
tions and in the menu.

9.	 Cross-structure networks are marked 
with blue cherries for information 
purposes.

10.	A global zoom factor is now available.
11.	The appointment tracking can be 

individually exported, edited and im-
ported back into Excel.

12.	The management report has been 
improved: e.g. the trend over time 
can now be displayed as a trend bar 
chart for the same key �gures.

13.	The CDM server should be usable as a 
central data and user administration 
system. This can enable global vari-
ant management across all business 
units and make changes traceable. 
We have not yet tested this function-
ality in terms of usability.

Furthermore, it seems to be planned 
that the current programming language 
small talk - will be replaced.
Author: Martin Werdich / FMEAplus

where it makes sense and relieves the 
user. The use of AI in Risk.Net follows the 
selective use already realized in the CAQ.
Net modules for audit management, 
complaints management and training 

management, among others. It will soon 
be possible to use CAQ embeddedAI to 
prepare moderations for structural, func-
tional and error analyses.

Author: Martin Werdich / FMEAplus
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Babtec

The current FMEA module version 7.9 
from Babtec, which is integrated into the 
CAQ software suite, is able to carry out 
an FMEA according to the current AIAG/
VDA (2019) method description in 7 steps 
in an orderly and methodically correct 
manner. The presentation of results and 
form outputs are representative and well 
solved. A signi�cant improvement with 
regard to master inheritance handling 
has now been established. Integration 
with the drawing (3-D models can also 
be stamped) enables centralized change 
management in the FMEA and thus also 
in the control and test plan in the event 
of a drawing change.
Handling during moderation is accept-
able, but there is still room for improve-
ment.
Outlook: The V8 is to be rolled out in 2025. 
It is rumored that development is moving 
towards a browser frontend. We were not 
given any further information, as Babtec 
would like to carry out the communica-
tion on the further development of its 
FMEA module exclusively itself in order 
to be able to address the aspects of the 
rest of the software suite (e.g. drawing in-
tegration, inspection planning).

Author: Martin Werdich / FMEAplus

Datapetal (KI-FMEA)

The structured FMEA approach can re-
quire a lot of time and speci�c expertise, 
especially when it comes to accurately 
documenting and analyzing the various 
system elements, functions and faults. 
This is exactly where the innovative start-
up Datapetal comes in - a web-based 
software application that fundamentally 
supports the FMEA process with the help 
of generative AI.

The path to a more productive FMEA 

with generative AI
Datapetal di�ers fundamentally from 
other applications in the �eld of gen-
erative AI by guiding the user step by 
step through the entire FMEA process. 
The software generates content without 
complicated prompts or special input 
commands. This means that the gener-
ated results are independent of the user’s 
experience with generative AI - a major 
advantage in order to obtain qualitative-
ly equivalent results for a wide variety of 
users. All the application needs is a de-
scription of the system as a starting point.

A particularly unique selling point of Data-
petal is the active involvement of the user 
as a control instance. While the genera-
tive AI provides suggestions for system 
elements, functions, errors and measures, 
the user remains in complete control. 
They can evaluate, adapt and change the 
suggested content as required before it is 
included in the �nal analysis. This hybrid 
model of automated content creation 
and human validation o�ers the best mix 
of e�ciency and quality.

Source: babtec Homepage
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Intuitive usability for a better user ex-
perience
Usability is a clear priority at Datapetal. 
The step-by-step approach in the FMEA 
process reduces the hurdles that often 

occur with complex FMEA software. Dat-
apetal takes the FMEA moderator by the 
hand and guides him through every sin-
gle step of the FMEA.
Datapetal also enables �exible further 

processing of the FMEA analysis results. 
The user can either download the gener-
ated content as an Excel sheet or export 
it in XML format for MSR compatibility in 
order to integrate it into existing FMEA 
software.

The roadmap: Looking to the future
While Datapetal currently specializes in 
carrying out design FMEAs, the software 
will also support process FMEAs in the 
future. 
A special mode is currently being devel-
oped for experienced FMEA specialists 
and moderators. This mode will make it 
possible to navigate more �exibly through 
the various levels of the FMEA, import and 
export existing FMEAs and generate indi-
vidual content in a targeted manner. For 
experts, this will save an immense amount 
of time in their FMEA analyses.

Conclusion
Datapetal o�ers a promising approach to 
carrying out the FMEA more e�ciently 
and smoothly. In my opinion, the FMEA 
moderator can create a good database 
in advance, i.e. before the team is pres-
ent in meetings, which is then optimized 
by the team and �lled with further sub-
stance. This can lead to a considerable 
gain in time and substance with the side 
e�ect that the acceptance of the method 
increases. 
With the upcoming support for all FMEA 
types and the planned special mode 
for experts, Datapetal will become even 
more important in the FMEA world.
The import and export options make Dat-
apetal a potential partner for established 
FMEA software manufacturers who want 
to integrate a developed AI module. Let’s 
see who is the �rst ...
It will be exciting to see how Datapetal 
will continue to develop the FMEA world.

Figure 2: Screenshot of the user interface in the wizard while checking generated errors, 
causes and e�ects.

Figure 1: Sequence of the Datapetal application process. After reading in the system de-
scription, the user is guided through a wizard in which the generation and veri�cation steps 
alternate. The export is available as an Excel �le or as an MSR XML �le.
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Böhme&Weihs GmbH and Skill 
Software

Böhme & Weihs has been working with 
CAQ and FMEA for almost 40 years and 
rolled out the FMEA V9 release in July 
2024. CASQ-it FMEA pro from Böhme 
Böhme & Weihs (D, A, CH) and One from 
Skill (F and Rest of the World) are the same 
product.
This completely revised version has been 
further developed, particularly in terms of 
e�ciency and �exibility. User-friendliness 
(usability) has been simpli�ed and accel-
erated and also made available as a web 
solution (cloud version).

In V9, there is now an innovative modu-
lar system for basic and individual FMEAs 
with which any number of basic struc-
tures can be converted into individual 
FMEAs. The modularity allows quick ad-
aptation to speci�c requirements of indi-
vidual projects or products. The visual dis-
play of the update status of the individual 
FMEA elements means that users always 
have an overview of the current status 
of the FMEA and can make selective ad-
justments as required. This means that all 

relevant elements are always up to date, 
which signi�cantly increases the e�cien-
cy and quality of FMEA documentation.

The user interface has been redesigned 
with ergonomics in mind. This makes it 
easier to create system elements as well 
as function and malfunction networks. The 
new user-de�ned views are particularly 
helpful for more complex FMEA structures 
and greater depth of detail. Online lan-
guage switching in up to �ve languages 
has also been integrated. 

Thanks to the extended integration into 

the CASQ-it Control Plan, information 
from the process FMEA (PFMEA) is now 
also included, which leads to a better link 
between preventive quality measures and 
actual production control. 
One feature already planned is an expan-
sion of the interaction (work�ow) with 
complaints management and the safe 
launch phase of the CPLS. AI is also a ma-
jor planned topic for the entire product 
portfolio.

Author: Martin Werdich / FMEAplus

Smart FMEA (Smart quality solution)

The Smart FMEA is a well thought-out, 
easy and quick to use Excel matrix appli-
cation for design FMEA (without MSR) and 
process FMEA on 3 levels.

The 7 steps can be carried out. Structural 
analysis, form (AIAG-VDA), Ishikawa, con-
trol plan (AIAG 2024), action management 
with mail dispatch, change log, meeting 
minutes and dashboard are automatically 
generated and well displayed. For exam-
ple, lessons learned and 8D are easily and 
well integrated in step 1.
The application is server and single-us-
er capable and saves the *.xlsc �les in a 
well-encrypted format. Im-export is pos-
sible in JSON format.
If you are looking for inexpensive and 
simple FMEA software that delivers good 

results with relatively little e�ort, you 
should include Smart FMEA in your con-
siderations.
Forecast: In 2025, smart FMEA will also be 
available as web-based browser software, 
for cloud application or on-premises. AI 
support is planned.

Author: Martin Werdich / FMEAplus
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Merops

The young Regensburg-based software 
company develops software solutions for 
risk analysis and FMEA.
The fourth beta version of the FMEA soft-
ware RMS Desktop has been available 
for Windows, MacOS and Linux since 
02.01.2024 and includes interesting vari-
ant approaches. This allows you to carry 
out FMEAs according to the harmonized 

standard AIAG & VDA 2019, among others, 
with comparatively very low license costs. 
The software supports variants, superim-
posed objects and global attributes - as 
well as the recognition and conversion of 
units of measurement for speci�cations 
and a cost calculation for all elements of 
the FMEA structure.
Development and market entry are cur-
rently paused for the time being. A deci-
sion will be made by the end of 2024 as 

to whether the cooperation will continue.
in 2025, however, a free viewer for the 
MSR-XML format will be released.

Author: Martin Werdich / FMEAplus

Relyence

Relyence-FMEA is a form-oriented inte-
grated software. It supports DFMEAs, PF-
MEAs, Boundary Diagrams, P-Diagrams, 
Process Flow Diagrams, Control Plans, 
DVP&R, Unit FMECAs, FMEA-MSRs and 
FMD-2016 and includes templates for 
AIAG & VDA, SAE and MIL-STD-1629 stan-
dards.

The FMEA data is provided in databases 
as basic FMEAs for reuse. With latent syn-
chronization, the PFMEA is kept in sync 
with the process �ow, the PFMEA form 
and the control plan.
SmartSuggest enables higher-level data 
management and control, audit trails, 
support for user-de�ned formulas, FMEA 
fault tree linking and Failure Direct Con-
nectTM for FMEA-FRACAS. An FMEA work-
�ow for implementing approval process-
es and e-mail noti�cations for FMEAs is 
integrated.

The device-independent, easily custom-
izable platform enables the FMEA appli-
cation on PC, Mac, tablet or smartphone. 
Installations are possible at the local site 
as well as in the Microsoft cloud. 
Author: Martin Werdich / FMEAplus



N E W S F R O M T H E S O F T WA R E W O R L D

42  13/2024� www.fmeaplus.de

Integrated Risk 
Management & Reliability 

Analysis Software Tools

Register today for Your FREE extended trial!  
No downloads or installations!  
Simply access from your browser of choice.

Call us on +44 121 794 2030 Email us at info@relyence.eu www.relyence.eu

SCAN FOR
FREE TRIAL

SOX

Founded in 2008 and headquartered 
in Hamburg, owner-managed EnCo 
Software GmbH specializes in software 
solutions for safety and security-critical 
engineering projects. The SOX product 
includes an FMEA module that is avail-
able both as a stand-alone tool and as a 
bidirectionally integrated component of 
the multi-user workbench for safety and 
security engineering and meets strict in-
dustry standards such as the 7-step VDA/
AIAG 2019. The requirements of VDA 6.3 
are now also met.
The FMEA module supports both product 
and process FMEA and o�ers standard-
ized setups and interfaces such as MSR 
and XML, which enable integration with 
all common PLM systems. A bidirectional 
connection to SysML system diagrams 
allows seamless interaction between 
requirements, system design and FMEA 
analysis. 

The SOX FMEA provides standardized 
catalogs. in addition, you can create your 
own FMEA structures and reuse them in 
subsequent projects. The user-friendly in-
terface o�ers clear navigation as well as 
multi-user collaboration with secure au-
thorization and role management. Base-
line and comparison functions enable 
systematic version control and tracking 
of changes.
Outlook: An AI integration, a web interface 
and a deeper integration of UML-SysML in 
safety and security design are planned.
Author: Martin Werdich / FMEAplus
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Quality Miners

The FMEA module (formerly: Pickert&Part-
ner) is integrated into the overall QM.CAQ 
solution and cannot be operated as a 

stand-alone module. The data can be 
used consistently in action management, 
inspection planning or complaint man-
agement and other CAQ modules.
Unfortunately, we had not received any 

further information by the editorial dead-
line.

Audimus FMEA Designer

The "FMEA Designer" is a simple and clear 
Excel plug-in. The tool enables quick and 
uncomplicated implementation without 
major e�ort or intervention in the IT infra-
structure. It is intuitive to use and requires 
minimal training. 
With this tool, FMEAs can be carried out 
completely in a structured process ac-

cording to the 7 steps of AIAG and VDA. 
The structure tree is set up hierarchically, 
defects can be linked via drag & drop and 
(special) characteristics including speci�-
cation, measures and evaluations can be 
assigned directly.
The content is automatically �lled into a 
prede�ned form in Excel. There are also 
other prede�ned Excel pages that can be 
expanded as required.

The product control plan can now be 
derived directly from the FMEA. A char-
acteristics database for generic FMEAs 
and a fault coding system to support 
problem-solving processes have been 
integrated.

Unfortunately, we had not received any 
further information by the editorial dead-
line.

AHP

The task priority and the current forms 
are implemented in the FMEA module 
of iQ-BASIS. Step 1 and action tracking 
is carried out in the iQ-BASIS module 
for project management (iQ-PROJEKTE). 
The creation of structures with functions 
is modeled in a graphical user interface. 
Product characteristics can be transferred 
from a technical drawing to the FMEA. 
Block/boundary, process �ow and P di-
agrams can be stored as documents for 
the FMEA. The BA, BE, AE and AP matrix 
can be displayed in the results presen-

tation.
Author: Martin Werdich / FMEAplus

Hanse-FMEA

With Hanse FMEA, users can easily car-
ry out PFMEA to PLP and DFMEA in the 
cloud with graphical support in n levels 
(currently German and English - planned 
Spanish and Chinese) according to the 
state of the art (7-step AIAG/VDA). The 
usability, the clarity and the support of 
the moderator through all steps is very 
well implemented. The whole process is 
supported by integrated project planning 
and a dashboard as well as external action 
management.
Outlook: 2025 comes with a facelift and 
the framework is redesigned. Conve-

nience functions for copying and reusing 
will be introduced. The software will be 
expanded with the ISHIKawa / 5Why / 8D 
modules in accordance with the new VDA 
2 as a direct sync with FMEA and project 
planning and the audit module will be ac-
tivated. There may even be an assistant 
to help you create an FMEA more quickly.
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Teamcenter Quality FMEA

Teamcenter Quality FMEA is fully integrat-
ed with Siemens Teamcenter PLM and 
has access to engineering information 
and manufacturing data. This means that 
other Siemens solutions, such as require-
ments engineering or change manage-
ment, can also be used.
Features include: centralized data man-
agement, real-time remote collaboration 
and communication, pre-built FMEA 
templates and process standardization, 
action and progress tracking, real-time 
updates and traceability (tracking of up-
dates), integration with Product Lifecycle 
Management (PLM) (holistic view), com-
pliance reports and audit trails (e.g. ISO 
9001, IATF 16969), results presentation 
and visualization, customizable graphi-
cal risk boards and automated reporting 
tools. E.g. ISO 9001, IATF 16949), results 
presentation and visualization, custom-
izable dashboards, graphical risk displays 
and automated reporting tools.
The following features have been added 
over the last 2 years: block diagram and 
interface matrix, process �ow chart, ed-
itable method-compliant forms, editable 
network views, risk matrices, FMEA man-
agement with links and hierarchies, sup-
port for additional standards (e.g. avia-
tion), special features, copy/paste within 
and between di�erent FMEAs, reminder 
and escalation mechanisms based on ex-
isting action management.E.g. aviation), 

special features, copy/paste within and 
between di�erent FMEAs, reminder and 
escalation mechanisms based on exist-
ing action management.

Medium-term foresight:
Integration of 3D, Extended BOM/BOP in-
tegration, Building Blocks / Lego principle, 

P-Diagram, MSR-FMEA, FMECA / FMEDA, 
FTA.
AI will be an essential part of the reuse 
of existing data and knowledge. The �rst 
functionalities will be included in the next 
version and will be expanded with each 
new version.
Author: Martin Werdich / FMEAplus

Tree with risk matrix

Tree with net view

CAT

With the knowledge database-based soft-
ware QS-1-2-3-4, the 7-steps according 
to AIAG/VDA 2019 can be displayed. Any 
documents (e.g. WORD, EXCEL, VISIO, etc.) 
can be linked. In addition to classic FMEA 
editing in the structure tree, you can also 

work directly in the form view.
In the CAQ software, the complete quality 
management, including APQP, inspection 
planning, control plan, defect collection 
cards, inspection notation, machine ca-
pability, initial sample inspection reports, 
batch management, quality certi�cates, 
test equipment management, defect 

management (also 8D, complaint man-
agement, ...), various evaluations, and 
much more can be carried out. Evalua-
tions, and much more.
Unfortunately, we had not received any 
further information by the editorial dead-
line.
Author: Martin Werdich / FMEAplus

DataLyzer
I couldn’t �nd out much about this 
software. DataLyzer is a table-oriented 
software. Notes are made in the form. 

Graphical support seems to be missing. 
Although the homepage claims that the 
AIAG-VDA FMEA 2019 is fully supported, 
there is also a video showing the oppo-

site.
Unfortunately, we had not received any 
further information by the editorial dead-
line.
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SAP FMEA

ERP integrated FMEA. (ERP-integrated 
FMEA for holistic risk management)
With the new SAP S/4 HANA FMEA Fio-
ri app, the 7 steps can be recorded and 
mapped in the graphical UI5 interface. 
Some companies are already in the im-
plementation phase.
The 7 steps can be mapped graphically 
in the new UI5 interface of the FMEA app 
in S4 HANA.
For an FMEA form-oriented user interface, 
risk analyses and the connection to APQP, 
PLP/CP and fault management, among 
others, without redundancy, you can jump 
directly from the graphical FMEA app to 
an FMEA cockpit. The ERP-integrated 
con�gurable SAP FMEA can be used to 
support risk-based inspection planning 
or maintenance strategies. Closed PDCA 
loops can be used together with the PLP, 
CAP/ 8D for products and processes or for 
a reliability-oriented maintenance strategy 
for production facilities as well as a closed-
loop HACCP solution in the food sector.
unfortunately, we cannot make any state-
ments about usability at present.
Preview: Use of AI in coordination re-
garding some use cases in the area of an 
ERP-integrated FMEA.
Authors: Dr. Gerhard Kicherer, Martin Wer-
dich

Figure 2: Overview of the model transformation

changes the way security analysis is per-
formed. 
Restrictions
The analysis is based on the assumption 
of �nal value stability ("steady state") - at 

least within limited time and value ranges. 
This has an impact on the testable safe-
ty requirements. For example, complex 
time behavior such as reaching a voltage 
level in a certain time after a voltage has 

previously been maintained for a certain 
time cannot be easily mapped. Automat-
ed model abstraction is also unable to 
transfer every arbitrary behavior into a 
qualitative model, meaning that no clear 
statements can be made for some fault 
cases. Such cases are reserved for safety 
experts.
Authors: Claudius JORDAN, Aravindha 
THIAGARAJAN / Modelwise
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t-method Software

In the t-method software, the data from 
FMEA, �ow diagrams and control plans 
are closely linked. The software also en-
ables the creation of test instructions and 
online test sheets based on the data en-
tered. Both process (PFMEA) and product 
(DFMEA) risk analyses are supported. The 
system complies with the AIAG 4th Edi-
tion and AIAG & VDA 1st Edition formats.
With the help of basic FMEAs (module or 
operation), product documentation can 
be built up from elements and updates 
can be quickly incorporated into the 
documentation. For similar products, the 
software enables family-based risk anal-
yses. Documentation data can be trans-
lated and printed in a bilingual format 

if required. Previously entered terms are 
stored in a dictionary that can be called 
up during text entry for selection and 
translation into the languages supported 
by t-method.
The status of the production process is 
visualized using risk matrices, and data 
tables can be �ltered and sorted for bet-
ter analysis. The process �owchart is built 
from individual operations and the FMEA 

and control plan lines are organized ac-
cording to the sequence de�ned in the 
�owchart. Di�erent authorization levels 
ensure appropriate access to the data.
Documents created in the software can 
be output via a version control process 
and colleagues are automatically in-
formed of new versions.
Author: TóbiÆs Tibor / T-method Kft.

SILcal (Exida)

Shortly before the editorial deadline, we 
received the news that the company 
exida o�ers a tool that can also be used 
to create FMEAs. Exida has a reputation 
for high-quality consulting in the �eld of 
functional safety. Curious, I was able to 
easily install a demo version of SILCal X 
(X for 10).
The tool is not intuitive to use for creat-
ing the FMEA, but after a brief look at the 
manual, the creation (up to the limit of 
the demo version) was simple and quick. 
The basic functionalities of FMEA creation 
were ful�lled, although the network link 
via a table view required the aforemen-
tioned guidance through the manual. 
The tool allows the creation of more than 
3 levels, but the display in the networks is 
sometimes limited, so that not all entries 
can be seen at a glance. Common causes 
of errors, for example, are displayed as one 
element, but no more than 2 levels to the 
right of the focus element are displayed.
The form output takes place via an xlsx 
export. The selection option may be suit-
able for small scopes, but it quickly be-
comes confusing for large scopes - forms 
always have 3 levels, deeper elements are 

displayed in a new line (without a dedi-
cated reference to the o�set of the focus 
element). Likewise, when the top element 
is selected, a form is displayed without an 
error sequence level. 
However, you notice at every step that 
the focus of the tool is by no means 
the FMEA. you can feel and see the 
reference to FMEDA everywhere, e.g. 
through the simple storage of FIT cat-

alogs or components with faults. The 
tool o�ers options for calculating the 
metrics according to various function-
al safety standards and, at �rst glance, 
su�cient support is also o�ered for this 
.
Similar to market competitors, the inte-
grated fault tree analysis should not be 
seen as a way of modeling large fault 
trees, but rather as a quick reference. 
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Stored safety functions are taken into 
account in an initial design, but the di�er-
ences between the hierarchical structure 
of the FMEA and the signal or function 
path analysis in the fault tree cannot be 
ignored here either.
Conclusion: Suitable for FMEA at �rst 
glance, but still some way from the con-
venience and user-friendliness of the ma-

jor established market leaders. In the area 
of FMEDA calculation or the integration of 
metrics, probably much stronger than is 
apparent at �rst glance. 
The images were created using the "bicy-
cle brake" training example.
Author: Albrecht Kern

Fabasoft Approve

about Approve :
Fabasoft Approve GmbH is a European 
manufacturer of document and quality 
management software (DMS/QMS) for 
industry. Thanks to its easy customizability 
via no-code/low-code, customer-speci�c 
requirements can be implemented within 
a very short time. Cross-company process-
es connect internal and external project 
partners on a common platform and, 
supported by AI, digitally map the entire 
information lifecycle of industrial products. 

Interview
Fabasoft Approve o�ers the QMS Approve 
as a cloud-based standard solution (SaaS), 
which is tailored to the customer orga-
nization via low-code / no-code mecha-
nisms in a joint digitalization project. All 

data sources can be connected (AI inside). 
Main customers are mechanical and plant 
engineering. 
The FMEA solution: structure, function 
and error analysis via hierarchical tree and 
tile display. Associated networks are then 
con�gured speci�cally for the customer 
via low-code. Focus on P-FMEA. D-FMEA 

possible but MSR is not integrated. Result 
in FMEA form. Further result presentations 
can be generated via freely de�nable forms.
Outlook: In customer projects, custom-
ized FMEA views for the software are 
implemented as standards together with 
FMEA experts.
Author: Martin Werdich / FMEAplus

PQ-FMEA

The Polish software PQ-FMEA+ o�ers 
comprehensive support when working 
with FMEA analyses and the associated 
documents (control plans and process 
�ow diagrams). The focus is on intuitive 
usability and convenient work for moder-
ators or even less experienced engineers. 
Graphical modeling and the 7 steps of 
AIAG / VDA 2019 are possible.
The PQ-FMEA software o�ers databases, 
statistics, task lists, revision history and 
support for evaluations based on SPC and 
MSA data. Further information about PQ-
FMEA+: pq-fmea.com.

Author: Martin Werdich / FMEAplus
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From Clever Hans to Smarter Plans
AI�s Future-Proof Upgrade for FMEA

Failure Modes and E�ects Analysis 
(FMEA) has long been a sought-after 
tool of risk management, helping in-
dustries like automotive, aerospace, and 
healthcare identify potential failures 
and improve system reliability. But as 
systems grow more complex and inter-
connected, traditional FMEA methods 
are reaching their limits. Following the 
paradigm-shifting trajectory of Arti�cial 
Intelligence (AI) across industries, the 
convergence of AI, Machine Learning 
(ML), and the Internet of Things (IoT) is 
anticipated to catalyze a fundamental 
evolution in FMEA. This evolution tran-
sitions FMEA from a static, post-incident 
diagnostic framework into a dynamic, 
data-driven methodology that employs 
predictive analytics and real-time sys-
tem telemetry to proactively mitigate 
risks in safety-critical systems.

Building on the shift in how FMEA is 
currently applied, there are numerous 
possibilities for how it could transform in 
the coming years. The integration of AI, 
machine learning, and IoT suggests that 
FMEA could move beyond its traditional, 
static framework into something far more 
dynamic and predictive. In the following 
sections, we�ll explore some of the excit-
ing ways these innovations could rede-
�ne how industries approach risk man-
agement�turning FMEA from a reactive 
tool into a proactive system capable of 
anticipating failures before they happen.

The Role of AI in FMEA: From Reactive 
to Proactive

AI and ML are already reshaping indus-
tries, enhancing decision-making and 
operational e�ciency, as highlighted in 
McKinsey�s 2024 AI survey [1]. In the con-
text of FMEA, AI will enable predictive 
risk assessment, moving beyond tradi-
tional failure mode identi�cation during 

the design phase. By analyzing historical 
data, real-time inputs, and system interde-
pendencies, AI-driven FMEA will forecast 
potential failures and recommend miti-
gation strategies throughout a system�s 
lifecycle.

IoT devices will play a critical role in this 
transformation by providing continuous, 
high-resolution data on system perfor-
mance. This real-time data stream will 
allow FMEA to evolve into a living risk 
management framework, capable of in-
stant updates, adaptive risk modeling, and 
proactive interventions. For example, in 
a smart factory, IoT sensors monitoring 
robotic arms could detect anomalies in 
motor performance, triggering AI-driven 
FMEA to predict cascading e�ects on pro-
duction lines and recommend corrective 
actions before a failure occurs.

The Future of FMEA: Predictive and Au-
tonomous Risk Analysis

The evolution of FMEA will be de�ned by 
predictive autonomy. Advances in AI, ML, 
and IoT will transition FMEA from periodic, 
manual risk assessments to a continuous, 
self-optimizing process that anticipates 
risks, adapts to changing conditions, 
and re�nes its analysis in real-time. This 
transformation will align on three break-
throughs:
1.	 System-Level Predictive FMEA: Tra-

ditional FMEA identi�es isolated fail-
ure modes, but future iterations will 
analyze interdependencies between 
components. For instance, in auton-
omous vehicles, predictive FMEA will 
not only �ag a failing sensor but also 
model how its failure could ripple 
through navigation, safety, and pas-
senger systems.

2.	 Convergence with Predictive 
Maintenance: While predictive 
maintenance focuses on individual 

components, future FMEA will merge 
this approach with system-wide risk 
modeling. AI will synthesize real-time 
IoT data to predict both component 
failures and their cascading impacts 
on the entire system.

3.	 Autonomous Risk Mitigation: Fu-
ture FMEA tools will not only predict 
failures but also execute preemptive 
actions. In a power grid, for example, 
AI could reroute electricity �ows to 
isolate a failing transformer, prevent-
ing cascading blackouts.

Example: IoT and Real-Time Data in 
Predictive FMEA

Consider a modern vehicle equipped 
with IoT sensors monitoring its braking 
system. These sensors collect real-time 
data on brake pad wear, pressure, and 
temperature. Predictive maintenance 
systems would �ag the need for brake 
pad replacement based on wear patterns. 
However, predictive FMEA goes further: 
it evaluates how brake pad failure could 
a�ect the entire braking system, including 
potential impacts on vehicle control and 
safety. By analyzing interdependencies, 
predictive FMEA provides a system-level 
risk assessment, enabling proactive inter-
ventions to prevent cascading failures.

Collaborative Platforms for Global Risk 
Management

Future FMEA will rely on collaborative 
platforms that unite engineers, data sci-
entists, and cybersecurity experts in re-
al-time risk analysis. These platforms will 
integrate FMEA with methodologies like 
Fault Tree Analysis (FTA) and Hazard and 
Operability Studies (HAZOP), creating a 
uni�ed framework for holistic risk man-
agement. For instance, in smart cities, 
FMEA will assess not only the mechanical 
failure modes of tra�c control systems 
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but also cyberattacks targeting IoT infra-
structure, ensuring both functional safety 
and cyber resilience.

The Clever Hans Metaphor: From Sur-
face-Level Patterns to Deep Under-
standing

The title�s reference to Clever Hans�a 
horse that appeared to perform arithme-
tic by responding to subtle human cues 
rather than true comprehension�serves 
as a metaphor for current AI systems [2], 

[3]. These systems often identify patterns 
and correlations but lack the depth to 
understand root causes or systemic inter-
dependencies. However, future iterations 
of AI-powered tools are expected to tran-
scend this limitation, evolving into tools 
that not only identify risks but also under-
stand their underlying causes, interdepen-
dencies, and systemic consequences. In 
the context of FMEA, this shift will mark 
the transition from pattern recognition to 
predictive insight, enabling smarter, more 
reliable risk management.

Conclusion
The future of FMEA lies in predictive au-
tonomy�a paradigm where AI, IoT, and 
collaborative platforms converge to cre-
ate a self-optimizing risk management 
ecosystem. By integrating real-time data, 
system-level analysis, and autonomous 
mitigation, FMEA will evolve into a tool 
that anticipates failures before they occur 
and safeguards complex systems against 
cascading risks. This transformation won�t 
just improve reliability; it will rede�ne how 
industries approach safety in an increas-
ingly interconnected world.

Author: Dr. Padma Iyenghar, Senior Func-
tional Safety Consultant / innotec GmbH

[1] McKinsey & Company. (2024). The State 
of AI. https://www.mckinsey.com
[2] The �Clever Hans Phenomenon� revisit-
ed: https://pmc.ncbi.nlm.nih.gov/articles/
PMC3921203/ 
[3] Horse Sense about AI: https://www.
psychologytoday.com/gb/blog/price-
less/202310/horse-sense-about-ai
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Integration of the FMEA into a stochastic risk simulation
Concept and R prototype for manufacturing companies

The increasing challenges posed by �-
nancial crises, regulatory requirements 
and growing competitive pressure have 
clearly emphasized the importance of 
e�cient risk management systems in 
recent years. Conscientious, risk-based 
corporate management is essential as 
part of the legal obligations pursuant to 
Section 93 AktG and the requirement for 
an early risk detection system pursuant 
to Section 91 (2) AktG.

According to ISO 31000:2018, risk man-
agement is de�ned as the coordinated 
activity of directing and controlling an or-
ganization in relation to risk. It is therefore 
crucial to understand how such manage-
ment systems can be designed and im-
plemented.
This article presents a conceptual ap-
proach that is speci�cally geared towards 
an Integrated Management System (IMS) 
in order to integrate risk management 
into manufacturing companies. Instead 
of replacing existing approaches, this 
approach extends the IMS with a central 
building block: the linking of Failure Mode 
and E�ects Analysis (FMEA) with advanced 
risk analysis methods. This integration 
strengthens the synergies between di�er-
ent management systems and creates a 
holistic basis for e�cient and sustainable 
risk management.

Integrated management systems: a ho-
listic approach

An integrated management system (IMS) 
is described by Prof. Josef Scherer as a �sin-
gle management system that addresses 
the requirements of various areas such 
as quality, environmental, occupational 
health and safety, risk and compliance 
management�. In this context, quality man-
agement, in particular through the system-
atic application of FMEA, forms the basis 
for the integration of risk management.

FMEA and risk analysis: clarifying the 
interrelationships

In order to e�ectively integrate FMEA into 
risk management, the di�erence between 
errors and risks must be understood. An 
example of this is a ventilator: a software 
error in the central control unit, triggered 
by unexpected sensor data, is a failure. 
This error could cause the device to stop 
working, creating a hazardous situation. 
The risk is the probability that this situa-
tion will lead to the death of the patient. 
This example illustrates how risks can arise 
from errors and why a structured risk as-
sessment is necessary.

Limitations of qualitative methods and 
the need for quantitative approaches

Traditional qualitative methods are often 
inadequate as they do not allow risks to be 
aggregated systematically. Quantitative 
methods, on the other hand, allow a more 
reliable analysis by assigning measurable 
parameters to identi�ed risks. Stochastic 
scenario simulations and aggregation 
methods can be used to comprehensively 
assess the overall risk landscape.

Risk integration concept

The concept presented integrates risks 
identi�ed in the FMEA with those from 
supplementary identi�cation methods. 
These risks are quanti�ed and described 
using suitable probability distributions, 
such as triangular, Poisson, normal, PERT, 
binomial or compound distributions. By 
using stochastic methods such as Monte 
Carlo simulation, risks can be prioritized 
in terms of their relevance. This provides 
decision-makers with a sound basis for 
navigating under uncertainty.
The associated concept illustration shows 
how risks from the FMEA and other meth-
ods are incorporated into the risk analysis, 

where they are quantitatively evaluated 
and aggregated into a comprehensive risk 
pro�le.

Implementation with R

The R programming language o�ers an 
ideal platform for implementing the con-
cept presented here due to its large num-
ber of statistical and simulation-based 
packages. A developed R prototype sim-
ulates the described risks using de�ned 
probability distributions. The results pro-
vide a sound basis for management de-
cisions and help to avoid redundancies, 
ensure future viability and guarantee the 
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long-term success of the company. Part of 
a code example is shown below.

Conclusion and implications for corpo-
rate management

The integration of FMEA into a stochastic 
risk simulation system provides compa-
nies with a powerful tool for risk-based 
management. By embedding risk man-
agement in an IMS, manufacturing com-
panies can not only comply with legal 
requirements, but also promote a quali-
ty-oriented and resilient corporate culture. 
The following �gure shows the results of a 
risk simulation as a combined histogram.

The results of the study underline the ur-
gent need for a robust risk management 
system that focuses on both frequently 

occurring and rare but potentially cata-
strophic loss events. This implies that com-
panies must implement appropriate pre-
ventive measures, such as the creation of 
�nancial provisions and the development 
of speci�c contingency plans, in order to 
be able to cope with serious exceptional 
events.
A signi�cant di�erence between the re-
sults of the risk analysis and the traditional 
Failure Mode and E�ects Analysis (FMEA) 
becomes clear: While the FMEA o�ers a 
more qualitative view of individual failures, 
the risk analysis enables a di�erentiated 
and more comprehensive assessment, 
especially with regard to the aggregation 
and evaluation of extreme scenarios.
Another notable di�erence lies in the 
number of risks identi�ed. In the example, 
this method revealed signi�cantly more 

risks than was the case in the FMEA. This 
illustrates the potential of the integrated 
approach to map the range of possible 
risks more e�ectively and thus create a 
more sound basis for risk management 
decisions.

The proposed approach shows how risk 
management can be linked to strategic 
corporate objectives in order to ensure 
both compliance and competitiveness.

Cedrick Tchouta Sandjo

Successfully completed Master�s degree in 
Risk and Compliance Management.
Bachelor�s degree in process engineering, ex-
perience in the �eld of apparatus and plant 
construction/planning.
Expertise in the areas of pru fstand-̈�
Automation / continuous improvement / 
quality assurance / quality management / 
risk and compliance management.
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the primary and secondary software used.
It is well known that Apis is one of the 
market leaders among FMEA software 
manufacturers, but the gap between Apis 
and the other manufacturers in the graph-
ic "Your most frequently used software" 
seems greater than we perceive in practice. 
This raises the question of why more Apis 
users took part in this survey.

4. How satis�ed are you with your cur-
rent FMEA software?
Fig. 4a Responses: 95 of 107; Skipped: 22 
of 107
Fig. 4b Responses: 33 of 34; Skipped: 1 of 
34

Opinion and interpretation of the 
FMEA-konkret editorial team:
No matter which software is used. In the 
opinion of the respondents, there still 
seems to be room for improvement. You 
can �nd comments on what this room 
for improvement might look like in the 
answer to the last question 8. 

5. How suitable do you consider pure 
Excel (not smart-FMEA or Audimus) for 
moderating FMEAs?
Fig. 5 Responses: 107 out of 107

Opinion and interpretation of the 
FMEA-konkret editorial team:
Excel-based software such as SmartFMEA 
and Audimus are expressly excluded. You 
can work properly with these.
Apart from that, we didn’t want to com-
ment here, as you shouldn’t beat "half-
dead victims lying on the �oor". Never-
theless, we are aware that 75% of FMEA 
analyses in the USA are still created in Ex-
cel or other unsuitable spreadsheet-like 
programs. Here again very clearly for all 
decision-makers who are about to pur-
chase software. 75% of all FMEA users 
and moderators consider Excel to be poor 
and/or completely unsuitable. A further 
17% think it is just about feasible. Only 6% 
consider Excel to be a suitable tool.

Fig. 3b

Fig. 3a

Fig. 4a
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Increased use of the combination of FMEA and risk analysis in 
medical technology

The medical technology industry is 
constantly facing new challenges to 
ensure the safety and e�ectiveness of 
its products. In this context, the com-
bination of failure mode and e�ects 
analysis (FMEA) and risk analysis is 
becoming increasingly important. This 
article explains why this combination 
is being used more and more frequent-
ly in medical technology and what ad-
vantages it o�ers.

1. Basics and importance of FMEA and 
risk analysis
FMEA is a systematic, preventative meth-
od for identifying, evaluating and avoid-
ing potential faults in products or process-
es at an early stage. Risk analysis, on the 
other hand, evaluates the identi�ed risks 
in terms of their probability of occurrence 
and their potential impact on the patient. 
The combination of both methods makes 
it possible to draw a comprehensive pic-
ture of the risk landscape of a medical 
device and to take proactive measures to 
minimize risks.

2. Why the combination is becoming 
increasingly important in medical tech-
nology
The increased use of this combination 
in medical technology is primarily due 
to rising regulatory requirements and 
the increasing complexity of technolo-
gies. Regulatory frameworks such as the 
European Medical Device Regulation 
(MDR) explicitly require comprehensive 
risk management documentation, which 
can be e�ectively supported by the use 
of FMEA and risk analysis. In addition, the 
combination of both methods enables a 
more in-depth analysis and assessment of 
the risks associated with advanced tech-
nologies and their applications.

3. Advantages of the combination for 
medical technology
The combined use of FMEA and risk anal-

ysis o�ers many advantages. It not only 
improves product quality and safety, but 
also contributes to more e�cient devel-
opment and market launch. By identifying 
and assessing potential risks at an early 
stage, cost-intensive design changes or 
recalls can be avoided. In addition, com-
prehensive risk documentation helps 
manufacturers to meet regulatory re-
quirements and increase user and patient 
con�dence in their products.

4. Challenges and solutions
However, the implementation of the com-
bined methodology also presents medical 
technology companies with challenges. 
These include the time required and the 
need for speci�c knowledge and experi-
ence in the �eld of risk management. Pos-
sible solutions include employee training, 
the use of specialized software solutions 
and the involvement of external experts. 
These measures can help to increase the 
e�ciency of the process and improve the 
quality of risk analyses.

5. Outlook
The combination of FMEA and risk anal-
ysis will continue to play a central role in 
medical technology in the future. In light 
of rapid technological developments and 
increasing regulatory requirements, it is 

crucial that companies continue to devel-
op and adapt these methods. The contin-
uous improvement of risk management 
practices will not only improve the safety 
and e�cacy of medical devices, but will 
also strengthen the innovative power and 
competitiveness of the industry.

By increasing the use of the combination 
of FMEA and risk analysis in medical tech-
nology, manufacturers can ensure that 
their products meet the highest safety 
and quality standards. This is a crucial 
step in gaining the trust of users and pa-
tients and ultimately contributing to the 
well-being of patients.
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9 --> heavy, complex tools, high pre-
cision requirements for workers, 
high risk of confusion

3.	 Time factor 
	 Description: Time-consuming process-

es have the greater e�ect on produc-
tivity. 

	 Evaluation aid:
	 0 --> low, processing time/cycle time 

< 20%
	 1 --> medium, processing time/cycle 

time < 50% 
	 3 --> high, processing time/cycle time 

� 50 %
	 9 --> very high, processing time/cycle 

time �100%

4.	 Investment costs
	 Description: Cost-intensive processes 

have the greater e�ect on productivi-
ty.

	 Evaluation aid:
	 0 --> No auxiliary device, no critical 

features
	 1 --> simple tool
	 3 --> Complex tool, Signi�cant Char-

acteristics (SC)
	 9 --> new tool, high testing e�ort, crit-

ical characteristics (CC)

5.	 Process frequency
	 Description: Often in the sense of 

"overall comparison of the process to 
all others"

	 Evaluation aid:
	 0 --> rare, isolated variants 
	 1 --> Platform-related 

	 3 --> Product-related 
	 9 --> Often per product

6.	 Internal rework
	 Description: Accessibility, Number of 

hours, Out of cycle in the rework area
	 Evaluation aid:
	 0 --> Rework <1h or scrap value low
	 1 --> Rework <3h or reject value me-

dium, from pre-process
	 3 --> Rework <6h or scrap value high, 

at the end of the line
	 9 --> Rework >6h or scrap value high, 

at the customer

7.	 Requirements for occupational
safety

	 Description: internal risk of injury or 
danger to employees

	 Evaluation aid:
	 0 --> no danger for MA 
	 1 --> Low risk of injury, plant-speci�c 

PPE
	 3 --> additional PPE necessary
	 9 --> high risk of injury, environmental 

damage possible, danger to life 

8.	 Ergonomics
	 Description: Evaluation of the work for 

the worker
	 Evaluation aid:
	 0 --> Working height between 90 and 

95 cm (adjustable working height)
	 1 --> light work not 100% at working 

height
	 3 --> Work on ladder/platform, 
	 9 --> Overhead work, prone work, 

bent work

To calculate the Prio-INDEX, all criteria are 
added together. For example, each pro-
cess that achieves a value above 20 could 
be prioritized for a P-FMEA.
In addition, you get a clear impression of 
how the relevance of the processes of an 
entire line relate to each other. For exam-
ple, in the event of capacity bottlenecks, 
the preventive measure P-FMEA could be 
used to focus only on the top 3 processes 
in order to minimize risk. This structured 
approach creates a solid basis for the suc-
cessful use of FMEAs and ensures that the 
time invested delivers real added value for 
the company.

About Fendt 

Fendt is the leading high-tech brand in 
the AGCO Group for farmers with the 
highest demands on the quality of ma-
chines and services. Customers bene�t 
from innovative technology that increases 
their performance, e�ciency and pro�t-
ability. 

Fendt tractors and harvesters are 
used globally on professional farms 
and in the non-agricultural sector.  
Resource-saving and smart technologies 
support farmers and contractors in working 
sustainably and economically successfully 
worldwide.

At its German locations in Marktoberdorf, 
Asbach-Bäumenheim, Hohenmölsen, 
Feucht and Wolfenbüttel, Fendt employs 
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more than 7,800 people in the areas of 
research and development, sales and 
marketing as well as production, service 
and administration. 

www.fendt.com | www.instagram.com/
fendt.global | www.linkedin.com/compa-
ny/fendt
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