
13
12

-0
32

Question/Answer Service
Tel.: +33 (0)3 44 67 36 82 
sqr@cetim.fr
cetim.frC

o
n

ta
ct

Corporate name 
Air Liquide

Activity
Supply of oxygen, 

nitrogen, hydrogen and 
other gases to all health 

industries  
and professional

Turnover
7,900 million euros, 76% 

of which are achieved 
abroad

Country
France (130 subsidiaries in 

more than 65 countries) 

Context:
Air Liquide is a world-

wide market leader with 
30,800 employees, 1 mil-
lion customers, approxi-

mately 18,000 inventions 

OUR CLIENT

Cetim's asset
Thanks to its broad range of expertise, Cetim can 

propose comprehensive turnkey solutions 
to its customers.
The Cetim-secure risk simulation software 
integrates the know-how of calculation, 
inspection and fatigue engineers 

Increased safety
In order to answer these 
questions, Cetim used the 
failure mechanics theory, 
which makes it possible, from 
the design stage, to assess the 
sensitivity of a structure to 
defects, in order to identify the 
structure's limits. It is also used 
to diagnose the condition of a 
damaged facility and to predict 
its remaining service life. This 
led to the design of the Cetim-
secure software. It is especially 
used in a predictive mode by 
design offices. However, for 
operators, this software is a 
complement to the procedures 
established over time, which 
specifies the action to be 
taken if a defect is detected 
on a facility. "We entrusted 
Cetim with the parametric 

A sheet metal assembly 
is never perfect: 
non-homogeneous 

material with points of 
weakness, local deformations 
or residual stresses caused by 
the manufacturing process, 
etc. However, defects can 
evolve during operation. 
"What can we do to counter 
this?", asks Olivier Bardoux, 
a specialist for this issue at 
Air Liquide. "Replacing the 
equipment would be difficult 
and costly when it involves 
large-dimension parts. Would 
it be worth repairing? The cure 
might be worse than the disease. 
And what about inspecting 
during service?". The pressure 
equipment manufacturers 
called on Cetim to answer all 
these questions.

study of approximately one 
hundred typical cases", reports 
Olivier Bardoux. "We wanted 
to have charts in order to know 
which defects were acceptable 
and under which conditions. 
Obviously, we cross-checked the 
results with our internal rules 
which stem from a century of 
experience". This resulted in 
a set of tools which help to 
optimise design and reinforce 
safety. "Risk prevention is now a 
major requirement in the design 
of our equipment", comments 
Olivier Bardoux.

Air Liquide has optimised the design 
of its most costly equipment thereby 
increasing the safety level by carrying 
out a parametric study of the defects 
affecting its facilities.

Air Liquide

Risk simulation:  
a profitable calculation
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