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Calculation of MTTFD values according to ISO 13849-1:2023

The reliability coefficient MTTFD (mean time to dangerous failure) of components are used to 
calculate the probability of a potentially dangerous failure per hour (PFHD) of a machine or system 
and to keep this to an acceptable level.
For hydraulic components, the standard ISO 13849-1:2023 stipulates an MTTFD value of 150 years 
with nop ≥ 1000000 cycles per year, assuming that basic and well-tried safety principles are applied. 
Requirements for components employed in safety-related parts of control systems include:

▶ Automatic reset to basic settings in the event of a power failure
▶    Reliable maintenance of the basic settings
Hydraulic components which are not compliant with the relevant safety principles are not suitable for 
application in safety-related parts of control systems.

Compliance with safety principles, application notes

The products for which the corresponding MTTFD value is specified in the datasheet are suitable for 
use in safety-related parts of a control system according to ISO 13849-1:2023. Where applicable, 
these products are compliant with ISO 13849-2:2012, in particular with
▶    basic safety principles
▶    well-tried safety  principles.
Use the following parameters for the product for evaluating and configuring the reliability of the control 
systems:
MTTFD = (see product catalog pages)
TM = 20 years respectively TM = 10 years for electronic components such as sensors and switches 
(maximum duration of use according to ISO 13849-1:2023)
When using these, please ensure compliance with the following application notes!

Application notes:
The further basic and well-tried safety principles according to ISO 13849-2:2012 which are needed for 
implementing and operating the products are also to be fulfilled.
▶ For the operation and handling of the products, the system specifications stipulated in the data sheet 
and instruction manual must be observed.
▶ Only use the hydraulic fluids specified in the data sheets and maintain the cleanliness of the 
hydraulic fluid over the entire period of use.
▶ Seizures may occur after a prolonged period in which the control elements are not used. Our advice 
is therefore to  regularly switch or actuate the system at reasonable periods.
▶ If the product is employed for safety-related structures with higher categories (2 to 4) according  to
ISO 13849-1:2023, Section 6, take into account the requirements stipulated there (e.g. CCF, DC, PLr, 
soft- ware, system errors).
▶ According to ISO 13849-1:2023, the maximum period of use, observing the cleanliness of the 
hydraulic fluid according to ISO 4406:1999 TM = 20 years respectively. In the interest of preventive 
maintenance, it is advisable to exchange the components before this maximum period of use has 
expired.
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Use of Compact hydraulic components for safety-related control systems

The safety coefficient MTTFD is limited to the safety-related parts of the valve as products that 
have no control function cannot be assigned to functional safety. The valve alone does not fulfill a 
complete, self-contained safety function.

When available the corresponding MTTFD value is specified in the datasheet.

The valve alone does not fulfill a complete, self-contained safety function.

In order to realize the necessary safety function in the machine, further measures have to be realized 
by the machine manufacturer (e.g. use of a suitable control unit or sensor).

The machine manufacturer bears the responsibility for the safety of the machine, including the correct 
design and evaluation of the control systems employed in the safety functions. He is thus responsible 
for ensuring compliance with normative and statutory requirements in the countries concerned.
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© This document, as well as the data, specifications and other 
information set forth in it, are the exclusive property of Bosch Rexroth 
Oil Control S.p.a.. It may not be reproduced or given to third parties 
without its consent.
The data specified above only serve to describe the product. No 
statements concerning a certain condition or suitability for a certain 
application can be derived from our information. The information given 
does not release the user from the obligation of own judgment and 
verification. It must be remembered that our products are subject to a 
natural process of wear and aging. Subject to change.
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