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Categorization of Poly-functional Fasteners

by Jozef Dominik

Introduction

As it is generally known an assembly has not
insignificant share on laboriousness of machines and
devices production. Depending on a kind of product it can
make up to 30 and more percent out of total production

time. Hence, it is important for producers to select such
technological procedures that will cut assembly costs. Using
poly-functional fasteners are one of ways how to reach it

Poly-functional (incorrectly called
multifunctional) fasteners are such ones, which
besides general function (i.e, joining single
parts mnio technelogical units) are also able to
fulfil secondary functions such as drilling a
bore under the thread, threading, protection, a
gasket. a washer Tunction and so on. Each of

these auxiliary functions contributes to assembly rationalization that cannot be undersiood as an isolated technological operation
but anly in mutual synergic relation with joined parts and fasteners. This 1s important mainly within the serial production. For
instance, it is hard to imagine automatic assembly with the help of common fasteners according to Fig.1 (left one). Two assembly
directions and too many assembly elements (a screw, a nut, a Hexible and flat washer = altogether 4) pervert it almost at all. To
the contrary a structure with nut-free fanging joint in the right-hand side of the picture simplifies significantly an assembly and
logistics, 1t not only replaces a common solution from the functional point of view but also overcomes it.
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Fig.1 Inappropriate Structure {left) and Rational
Solution (right)
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The example in Fig.1 is not rare in regular
practice, It was scientifically based and practically tested
many times that flexible washers according to DIN 127
are not reliable prevailing element; furthermore, they are
characterized by high dispersion of attributes, so they
merease the amount of partition lines unnecessarily and
make logistics complicated. If constructors are still using
them they are either unknowing new trends or as a result
of deep-rooted conservatism which prevents them to use
prosress in fastener technology. A current fastener market
offers a wide assortment of modern sophisticated elements
used for mechanical fastening, The offered contribution
is an attempt for their categorization on the basis of the
polv-function degree (PFD) as vou can see in Table 2 at
the end of the article and with its help 1t should help to
the selection from them, It should also contribute to the
education in the field of rational assembly.
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Characteristics and Selection of Poly-function Fasteners
Screws & Nuts with Flange or with an Integral Washer

The screws and nuts with an integral washer respectively flange (Fig.2) are the
typical example of poly-function fasteners.

The degree of their poly-functionality (PFD) is possible to increase by the
appropriate merease of contact surfaces friction coelficient by profiled toothing or
ribbing, hence they can serve both as reliable prevailing elements.

* Advantages
+ Enlarzed contact surfaces resulting to lower surface pressure on joined parts:
F IMN/mmZ]

(p — surface pressure, F— stress having effect on a joint, § — contact surface)

= Simple logistics due to smaller amounts of assembly parts

+ A small number of partition lines, therefore there is a smaller total material seating on
these lines and risk reduction of sht corrosion

+ Simple assembly

= An alternative with ribbed (toothed) contact surfaces functions as a rehiable prevailing
element against self-loosening

» A possibility to furnish with a flange any kind of a screw head and nut, for example
also external Torx (Fig.3)

* Easy availability on the market

Tek Screws

Alse ene of many from the category of poly-functional fasteners is self-drilling
screws popularly called Teks (Fig.4) which are able to dnll a bore and cut a thread
alone during assembly (Fig.5), They are suitable mainly for joining sheets steel and
steel profiles, Recommended sheet steel thickness 1s shown in Table 1,

Screws
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Fig.5 An Example of Using
Tek Screws
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Fig.4 Self-Drilling Tek

Fig.2 Screws & Nuts with
Integral Flange

B AR Inegg

Fig.3 External Torx with a Flange
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Table 1 Recommended Sheet Steel Thickness h [mm]
F— SAFERNEE b (]

h(mm] 07-19 07-2,26 07-24 175-30 176-44 175-525 20-60

* Advantages

* Costs saving caused by the absence of the dnlling a bore operation
and thread cutting,

* No problem with holes reseating

« Simple logistics

+ Mut-free. clear joint

= Rational assembly

They are made of steel, stainless steel or as a combination of them where
a head and a waist of a screw are of ausienitic siainless steel A2 and o this there is
soldered a small steel drill. The difference between particular variants is shown in
Fig.6. On the basis of this, constructors can decide which combination of parameters
they will prefer when constructing.
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Fig.6 Comparison of Screws Teks from Various Materials
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Wing — Tek screws with malling tools under head with the highest PI'D
degree belong to this category of selfdrilling parts (shown in Table 2) which are
even equipped with the ability of drilling a crossing hole with the help of special
wings and they are able 1o be countersunk by itself because they have countersunk
head equipped with small millers. They are often used when joining wooden flooring
of lorries on steel skeleton.

Tek Screws —Triangular Cross-section Screws

It is worth to mention triangular cross-section serew (hereinafter TCS) (Fig.T)
which creates a counter-thread by forming, hence by non-cutting way contrary fo
self-cutting screws, By that a strong joint is attained. In order to make assembly
easier 1t has 3 or 4 run-on threads. TCS serews are often used especially in electrical
engineering industry when joining A ~ profiles,
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Fig.7 Triangular Cross-section Screw
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Fig.B8 Costs Structure on a Bolted Joint
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¢ Advantages

+ It practically eliminates chips

= Low thread formmg torgue

» Exeellent resistance to vibrational loosening
* [t reduces total assembly costs

Naturally, there are much more fasteners with the attribute of poly-
functionality than this short contribution presents. Equally, in Table 2, which
is the first attempt to categorize these elements, there are presented only
some representative types of them because it was not our imtention to provide
exhaustive list of all known poly-functional fasteners. What is more imporiant
is to highlight the existence of them and provoke the interest of constructors
not onky to use them i practice but also develop new kinds in order to improve
and further automatize the assembly process, Here is valid a generally known
rule 20/80 (Fig.8) according to which the total costs on realized bolted joint
are made out of 20% of price only, the rest are lechnelogy and logistics.
Therein lies the higgest rationalization potential,
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Table 2 Categorization of Fasteners according to the Poly Function Degree (PFD)
FZ GAVRREFRIZSERE (PFD) 852

* Simple nuts & bolts

* BERE
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gt

» Self tapping screws - or ;ﬂailjer gﬁ ,
« FEEH L EE or locking

* Brhin e * or threading mIg5

* Shaped flange elements :{:;lng iﬁi
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» embeding it

Conclusion

As it was stated above, polv-functional lasteners
present significani rationalization potential and 1t is
to the detriment of it that they are not used in its Tull
extent. Highly sophisticated PFD from 4 to 6 fasteners
are not any rarity today. They are easily available on the
market. There still has been missing their systematic
categonization, which would provide practical data on
particular types and mainly on their contribution for

theory and practice of mechanical joming.
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