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NOVEMBER 2019 NEWSLETTER

New Thoughts on Hydrogen Embrittlement of 10.9 Bolts

Earlier this year, the International Organization for Standardization, known as ISO published a
technical report on hydrogen embrittlement. The technical report ISO/TR 20491 (Fasteners —
Fundamentals of hydrogen embrittlement in steel fasteners) was published earlier this year
(2019). Fasteners sustaining hydrogen embrittlement (HE) experience a permanent loss of
ductility due to atomic hydrogen coupled with tensile stress affecting the cohesion of the
metal. Fasteners experiencing HE can fail in a brittle manner after a period of time. The atomic

hydrogen (individual atoms as opposed to the much more common hydrogen molecule H,) can

be introduced from the manufacturing process (such as from plating) or from the environment
(by for example corrosion). It can affect high strength fasteners, such as those of property class

12.9. The technical report presents the findings of some latest research.

One controversial aspect of the technical report is that it asserts that property class 10.9
fasteners ‘have no significant susceptibility to hydrogen embrittlement failure’ assuming that
the fasteners are produced using appropriately selected steel, well-controlled steel making and
fastener manufacturing processes. This approach is carried over to the latest version of the ISO

4042 standard (Fasteners: Electroplated coated systems) in which ‘baking’ following plating
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process). Some fastener specialists are concerned over this change in that, they believe, will

significantly increase the risk of HE.

Figure 1 Hydrogen embrittlement of M10 zinc plated SHCS

The second concern is that any property class 10.9 fasteners experiencing environmental
hydrogen embrittlement (EHE) will be blamed upon the fastener manufacturer/distributor. Up
to this point, fasteners that fail after a period of months in service is likely to be due to EHE
rather than HE from the manufacturing process. If it’s HE from the manufacturing process, the
fastener manufacturer is usually deemed at fault. If it’s EHE, the Engineer specifying the wrong
material/fastener grade in that application is usually blamed. It can be a multi-million dollar
question since they often a product campaign change is required to prevent further failures.
High strength fasteners have, up to the release of the technical report, been considered as
inherently susceptible to HE. HE failures can be very expensive since they often require a
product campaign change. Now, any 10.9 fasteners failing due to HE or EHE can be argued
(likely in a Law Court), that the fastener manufacturer was at fault rather than the Engineer

specifying the high strength fastener in that particular application.
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Bolt banging occurs in buildings when bolted joints slip into ""bearing under
load", thus causing a loud and potentially frightening noise resembling a
rifle shot that is not, however, of structural significance and does not pose
any threat to occupants.

Next time.... Test your knowledge on torque tightening! Are you up to date with
what is considered to be best practice?
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Bolt Science was founded in 1992 by Dr Bill Eccles with the intention of becoming the recognised
worldwide quality provider of independent technical expertise in bolted joint technology. Our clients include
many of the major engineering organizations of the world. We can help you understand the issues
regarding the structural integrity of bolted joints and provide engineering solutions based upon our
considerable experience in this field. To this end, we offer analysis software focused on solving bolting
problems and online training. For more information please visit our website www.boltscience.com
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