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Unlocked Bolted Joints —
Unstable Construction

“Thursday morning the loosed wheel of the lorry caused the unordinary
accident with serious consequences. Policemen on the spot stated falling
10 fixing nuts from incremented wheel off and one of it was found close
to the crash. By comprehensive inspection was discovered that on the
second wheel another 3 nuts were missing. The case is in the stage of
investigation”

(As much the short announcement of the press.)

The place and the time of accident is not important now not even the
result of the investigation where in principle goes just to identificate
who is guilty for the insurance office. Because the similar cases are
frequent and don’t concern the vehicles only, the problem of bolt
loosening deserves corresponding care.

Loosening of Bolted Fasteners

Bolted joints are loosened when transverse or axial repeated external
loadings are applied to the joints after they have been tightened. Although
correctly dimensioned, exactly
tightened and washer less, need
the external locking, in certain
cases. It concerns especially the
design joints that are working
under strong vibrations and
dynamic load in utilisation
conditions. As example of the
bolt loosening can serve the
wheel mounting on the vehicles.
If we exclude the incorrect
assembly the reasons of
dangerous wheel devastation
during the ride is the clamp force
loss of the bolted joints in the
majority of cases. Loosen bolts
are causing the deformation of
the fastening rim holes (Fig. 1)
following by the fatigue failure
(Fig. 2) or the whole joint
disintegration. Both have equal
catastrophic result.
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manufacturers use different wheel fastening design. In the majority of
cases is used the fine pitch threads combined with flange nuts or bolts
and nuts with the conical driving fit for increase of friction on the bearing
surface. As shown further quite
other principle uses the locking
system IstLock (IL) awarded on
the Fastener Fair Stuttgart 2009.

IstLock system fundamentals
IL system key-stone rests on
application of variable locking
ring (VLR) from plastic material
(Fig.3 and 4) or from soft metal
on the assembling side of the nut, ¥
for higher temperatures. VLR
overhang the contact face of the
nut by ~Imm. During assembly
the VLR is forced to reduce its
diameter which provide the protection against self - loosening. The
princip is similar to gripping collet of the machine tools.

Vibration loosening tests

To test the resistance of bolted fasteners against vibration and dynamical
loading was used two methods:

Transverse repeated vibration loosening test using Junker’s machine
(parameters: 12,5 Hz, +0,5mm, tested nuts M16, class 8)
Axial repeated vibration loosening test using EDYZ machine, s. figure
5 (parameters: 4,6 Hz, £0,2mm, 1,5 to 11kN, tested nuts M20, class 10)
The meassuring results are collected on figures 6 and 7. It is seen that
IL showed the needed stability as the only one among tested elements

Kilitsiz Civata ile tutturulmus Mafsallar - Degisken Konstriiksiyon

“Persembe sabahi, tekerlegi gevseyen bir kamyon, sonuglari agir ve
alisilmigin disinda bir kazaya sebep oldu. Olay mahalindeki polisler, 10
tane tespit somununun yiikii artmis olan tekerlekten diistigiint ve bu
somunlardan birinin kaza yerinin yakinlarinda bulundugunu belirtti.
Kapsaml1 bir teftis sonucunda, ikinci tekerlekte de 3 somunun daha eksik
oldugu belirlendi. Olay su anda sorusturma asamasinda.”
(Basindaki kisa bir haberden alinmugtir.)

Bu durumda, kazanin yeri ve saatine ilave olarak, prensip olarak sadece
sigorta sirketi i¢in kimin suglu oldugunu belirlemek amaciyla yapilan
sorusturma bile 6nemli degildir. Ciinkii, benzer olaylar ¢ok sik meydana
gelir ve bunlarin sebepleri sadece araglarla ilgili olmadig i¢in civatalardaki
gevseme problemleri de ayni derecede ilgiyi haketmektedir.

Civata ile tutturulmus Baglanti Elemanlarinin Gevsemesi
Civata ile tutturulmus mafsallar, sikistirtldiktan sonra, enlemesine veya

eksenel tekrar eden harici yiiklere maruz kaldiklar1 zaman gevserler. Bu
mafsallar, dogru boyutlandirilmig, tamamen sikistirtlmis ve daha az
rondelali olsalar bile, bazt durumlarda harici bir kilitlenmeye ihtiyag
duyarlar. S6z konusu durum, kullanim kosullarinda 6zellikle giigli
titresimler ve dinamik yiikler altinda ¢alisan tasarim mafsallar ig¢in
gecerlidir. Ornegin, civatanin gevsemesi arag iizerindeki tekerleklerin
montajindan dolay1 olabilir. Eger yanlis montaji onlemezsek, siriis
sirasindaki tehlikeli tekerlek tahribati, bu gibi durumlarin ¢ogunda, civata
ile tutturulmus mafsallarin stkma kuvvetlerinin kaybina sebebiyet verir.
Gevsek civatalar, gember veya jant deliklerinin tespitinin deformasyonuna
(sekill), bunu takiben ise malzeme yorulmasna (sekil 2) veya biitiin
mafsalin bozulmasina neden olmaktadir. Her iki durum da esit sekilde
yikict sonuglardir.

Cesitli tireticiler farkl tekerlek baglanti elemani tasarimi kullanirlar. Bu
gibi durumlarin pek ¢ogunda, rulman yiizeyindeki siirtiinmenin artigina
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either by dynamic cross- or
by axis repeated load.
But not only outstanding
vibration resistance classifies
IL to the best protection
methods. For example in
comparison to the popular

tightening torque
would be changed.
The IL nuts are
keeping these
conditions absolutely.
Further application
shows the fig 8 (from
left DIN 6331 A2,
DIN 934 1D, class 8

and DIN 6923 class 8,
Zn).
In practice use

following examples
are recommanded : ]

Flange connection of pipelines, railway carriages, locomotives, wind
power plants, cranes, vehicles, crude oil industry, shipbuilding and
others. Shortly, every place where other bolt protection fails or is not
applicable from various reasons.

nylon insert nuts DIN 985 has IL the
advantage of the free rotation during
tightening and disassembling and of its
friction coefficient independence from
assembly velocity. With IL locking system

can be fitted the different types of metric
or inch threaded steel nuts of the tensile
strength 800 — 1200 N/mm?. Typical
example of the IL application is the nut FN
63311L (~DIN 6331) class 10 with collar
(Fig. 4 and table).

Such nuts are repeatingly assambled and
disassambled. By doing so the features
have not to be changed substantially,
especially the coefficient of friction.
Otherwise the assembly preload with equal
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uygun konik hareketli flangli somun veya flangli civata ile birlestirilmis
kaliteli hatveli disler kullanilir. Gosterildigi gibi, bundan oldukc¢a baska
bir diger prensip ise, Fastener Fair Stuttgart 2009 fuarinda 6diil almig
olan IstLock (IL) isimli kilitleme sistemini kullanir.

IstLock sisteminin temel 6zellikleri

IL sisteminin ana ilkesi, plastik malzemeden (Sekil 3 ve 4) veya daha
yiiksek sicakliklar i¢in somunun birlesme kismindaki yumusak metalden
yapilmis degisken kilitleme bileziklerinin (VLR) tatbik edilmesine
dayanir. VLR, ~Imm’lik somunun temas yilizeyinin iizerine sarkar.
Montaj sirasinda VLR, kendi kendine gevsemeye kars1 koruma saglayan
¢apint kiigiiltmeye zorlanir. Prensip, makine gereglerinin tutucu mandreline
benzer.

Titresim gevseme testleri

Civata ile tutturulmug baglanti elemanlarinin titresime ve dinamik
yiiklemeye karsi dayanikliligini test etmek igin iki metod kullanildi:
Junker’s makinesi kullanarak enlemesine tekrar eden titresim gevseme
testi (parametreler : 12,5 Hz, £0,5mm, test edilmis M16 somunlari,
sinifB)

EDYZ makinesi kullanarak eksenel tekrar eden titresim gevseme testi,
sekil 5’e bakiniz (parametreler: 4,6 Hz, £0,2mm, 1,5 ila 11kN, test
edilmis M20 somunlari, sinif 10)

Olgiim sonuglart Sekil 6 ve 7’nin iizerinde belirtilmistir. IL’nin, hem
dinamik hem de eksenel tekrar eden yiik karsiti olmasi 6zelligi ile, test
edilen 6gelerin iginde gerek duyulan degismezligi gosteren tek test
oldugu tespit edilmistir.

Ancak, IL’yi, en iyi koruma metodu olarak simiflandiran sadece olaganiisti
titresim dayaniklihig1 degildir. Ornegin, ok ragbet goren DIN 985 naylon
gecme somunlara kiyasla, IL nin, sikistirma ve demontaj sirasinda serbest
rotasyon ve montaj hizindan bagimsiz siirtiinme katsayisi avantaji vardir.
IL kilitleme sistemi ile, gerilme direnci 800 — 1200 N/ mm? arasinda
olan, farkl: tipteki metrik veya ing, disli ¢elik somunlar: takilabilir. IL
uygulamasinin karakteristik 6rnegi FN 6331IL (~DIN 6331) smnif 10
halkali somundur (Sekil 4 ve tablo).

Bu tiir somunlar defalarca monte ve demonte edilir. Boylece, basta
stirtiinme katsayist olmak tizere, 6zelliklerin biiyiik 6l¢iide degistirilmesine
gerek kalmaz. Aksi halde, esit sikma torku bulunan montaj 6n yiiklemesi
degistirilirdi. IL somunlart bu kosullar1 kesinlikle koruyorlar. Bir baska
uygulama Sekil 8’de gosteriliyor (soldan DIN 6331 A2, DIN 934 1D,
smif 8 ve DIN 6923 sinif, Cinko).

Pratikte asagidaki 6rnekleri kullanmaniz tavsiye edilir : Boru hatlarinin,
demiryolu tagimaciliginin, lokomotiflerin, riizgar giicii tesislerinin,
vinglerin, araglarin, ham petrol sanayinin, gemi yapimmin ve benzerlerinin
flans baglantist. Kisacast, gesitli sebeplerden dolayi, diger civata koruma
sistemlerinin basarisiz oldugu veya uygulanamadigi her yerde.
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