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TECHNICAL REQUIREMENTS
FOR PlATED FASTENERS
Fasteners for the automotive industry are protected from corrosion to ensure a long service
life. Typically, pure Zn or Zn alloys are used for
cathodic corrosion protection layers that can

provide 720 hours of neutral salt spray resistance or even more, depending on the chosen
system. In addition, ZnNi systems easily withstand the majority of cyclic corrosion tests and
reduces the risk of galvanic corrosion.

Fig. 1: Galvanic contact, potential differences, tested according to NF E25-032 in NACl 2% in mV

Nevertheless, a fastener has many more requirements to fulfill than just extended corrosion protection. Thus, a variety of other functions must
be realized.
The appearance is usually an important criteria
and depends on the type of Zn or Zn alloy as
well as the passivate. It can be colorless, silver,
bluish, iridescent or black. Topcoats can influence and stabilize the appearance as well.
Depending on the final application of the fastener, other properties, like hardness, wear resistance or electrical conductivity come into play.

Arguably, the most important mechanical property of a fastener is a defined coefficient of
friction – CoF, which is the main topic of this
newsletter.

FRICTION IS ALL AROUND US
Whenever two objects in contact move against
each other, friction is involved – sometimes
more, sometimes less. For example, to make
ball bearings work effectively, the coefficient
of friction (CoF) must be as low as possible,
typically µ = 0,0015. To put this into every day
terms, a CoF of µ = 0,005 – 0,03 is what makes
ice skaters slide over a frozen lake. In contrast
to these examples of low friction, there are also
situations where high friction is beneficial. To
ensure for example that cars can stop safely,
brake systems (brake pad vs. brake disk) have a
CoF of µ = 0,4. The friction value between tires
and the asphalt on the road is approximately
µ = 1,0 – clearly, the higher the better, to keep
cars where we want them.

Fig. 2: Car brake system

WHAT IS FRICTION?
It is the resistance that one surface or object
encounters when moving against another one.
Friction is a system property and all involved

Fig. 3: Tribology system

surfaces and parameters must be considered.
As a simplification, only two-body friction is discussed here.

The CoF is important to establish the joint and
the clamping force to keep it stable. The clamping force is very much influenced by the applied assembly force or the torque. The applied

torque is distributed to different areas of the
joint, approximately 90% results in friction and
only ca. 10% in tension.

Fig. 4: Torque distribution - assembly and tightening

what influences the
coefficient of friction?
Roughly 85% of vehicle issues are caused by
assembly problems and many of these are related to insufficient joints. Therefore the quality
of the fasteners and most notably, the surface
treatment of said fasteners, is of high importance. It is important to understand the influencing factors that allow one to choose the best
surface treatment system for each application.
As already mentioned earlier, friction is a system
property and therefore various factors have to
be considered. Lubricants, like FINIGARD from

COVENTYA, not only reduce friction but also
control the actual value, provided that other factors remain unchanged. The type of corrosion
protection layer has an influence as well, i.e. an
organic type coating will be different from an
electrolytic applied metallic layer. A soft Zn layer
with approx. 80 HV will be different than a hard
ZnNi layer with approx. 450 HV. The bearing surface typically consists of different materials; i.e
carbon steel, heat treated high strength steel,
aluminum and others. Mating nuts may be plain
steel, Zn plated, phosphated, oiled, etc. Other

contributing factors are the thickness of the layer, cleanliness of the surfaces and part/counterpart geometry. It is important to understand,
that if any of these change appreciably the
entire friction system will change as will the CoF.
There are three points in the lifecycle of a fastener where friction plays an important role.

First, when the joint is initially fastened, second,
during use of the assembled product and finally, when the joint is unscrewed. Some joints are
permanent, meaning they are fastened one time
and are designed to not being unscrewed again.
Other joints undergo repeated screw/unscrew
cycles over the lifetime, examples of this are
wheel nuts.

5 what is the „correct“
coefficient of frictioN?
Unfortunately, there is no single “perfect” CoF.
In addition to the aforementioned influencing
factors, the assembly parameters have to be respected as well. Today the automotive industry
typically requests friction values in a range of
µ = 0,10 to 0,19, with an accepted tolerance of
± 0,03.

Today, the industry often requests higher friction
values for specific joints, i.e. µ = 0,21 or 0,24.
This is the main task for topcoats; high CoF but
a much tighter range. A plated surface without
a topcoat may have a comparable CoF but is
nearly impossible to control +/- 0,03.

In the case of too low a friction value (µ < 0,08),
there is a potential risk of self-loosening of the
joint. If the CoF is too high there is a risk of too
low clamping forces, resulting in a joint failure
due to incomplete tightening or complete fracture of the screw.

6 hOW CAN topcoats and sealers
assist on the way to a perfect joinT?
There are sealers, topcoats and post-dips available as post treatments for Zn and/or Zn alloy
plated fasteners. But what exactly are sealers,
topcoats and post-dips in the world of electroplating?
Sealers are organic, i.e. acrylic polymers. As the
name sealer suggests, the main task is to seal

the surface. This is accomplished by closing all
of the pores of the surface to maintain a distinct
separation between the plated layer beneath the
sealer and the hostile surrounding environment.
Basically, a sealer is “waterproofing for metal”.
It is important to know that mechanical damage
such as chipping from stones will decrease this
protective effect.

Topcoats contain organic and inorganic materials. The former is often a polyethylene wax and
the latter component can be, for example, silica
nano-particles. These nano scaled silica particles enhance the re-hydration of the passivate
and act as a corrosion inhibitor. The organic wax
provides necessary friction control.

Post-dips are inorganic, i.e. chrome salts. They
mainly increase the layer weight of the passivate
film and therefore the corrosion protection properties. On black passivates the post-dip fills the
spongy structure.

Fig. 5: Technology concept of sealer, topcoat and postdip

A proven process for the surface treatment of fasteners is
the FINIGARD technology, which is a topcoat type.

Fig. 6: Technological concept of FINIGARD technology

Due to the incorporated SiO2 particles,
FINIGARDS can increase the salt spray resistance
of a plated fastener by 100 hours or more. Those
particles are also responsible for a self-healing property of the entire system. FINIGARDS
assist in getting a better appearance of passivated parts, because they reduce the iridescence

of blue or transparent passivates and help to
get more uniform and deeper black passivates.
Type and quantity of wax are responsible for controlling the coefficient of friction. Thus, tailored
CoF can be designed according to customer
requirements. The typical variance is µ ± 0,03.

7 TAILORED SOLUTIONS
Finding the optimum topcoat requires an exact
knowledge of the complete tribology system
with all involved parameters. This is only possible in a cooperative dialog between customer

Fig. 7: Different FINIGARD technologies

There are three different friction values for a
fastener: under head friction, thread friction and
total friction.

and supplier. COVENTYA developed many topcoats in cooperation with OEM’s over the last
years

There are three different friction values for a fastener:

•
•
•

under head friction
thread friction
total friction.

Fig. 8: Friction range of different FINIGARD technologies

FINIGARDS are state of the art technologies with many approvals in the automotive industry:
•
•
•
•
•
•
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8 cONCLUSION
Friction is critical for the assembly and therefore
a quality parameter for fasteners. Friction is not
a single parameter but a complex system that
needs to be analyzed thoroughly. Topcoats can
control the friction of fasteners in narrow ranges, regardless if high, medium or low friction is
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required. Topcoats can be tailored to customer
requirements. There are different formulations
available for different uses, like fastening against
steel and/or aluminum. FINIGARD technology
has proven its reliability since many years in the
automotive industry.
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