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SEGiM KRITERLERI

Rod ve pistonlar icin en uygun sizdirmazlik elemani
secimi pek kolay degildir. CUnkl dikkate alinmasi gere-
ken bircok etkenden bazilari gézden kaciriimaktadir.

Her sizdirmazlik elemant;

-Istenilen sizdirmazlik degerine sahip olmalidir.
-Silindirin i¢ capindaki degisimleri telafi edebilecek
esneklik ve dlcu degismezligini saglayacak yeterlilikte
malzemeden yapilmalidir.

-Calisma ortamindaki sicakliga dayanikli olmaldir.
-lyi kayma 6zelligine ve yiiksek asinma dayanimina

sahip olmali,kolay monte edilip kolay degistirilebilmelidir.

-Malzemesi sistemi asindirmamali ve sisteme parcacik
sizmasini énlemelidir.

Bunlarin yaninda diger kosullar gcaligmalar etkile-
mektedir.

-Sistem basinci.Yuksek basincgta ¢calisabilmeli,disuk
basingta da sizdirmazligi saglayabilmelidir.
-Hidrolik ekipmanlarin dahili ve harici yerlesimi.
-Calisma sicakligr.

-Montaj kosullari.

-Strok boyu ve frekans.

-Hareket hizi.

-Beklenen surtinme ve yapis-kay hareketi.
-Calisma ve bekleme peryodlari.

-Malzeme ve metal plrizIGIuga.

-Sizdirmazlik malzemesinin tipi ve ozellikleri.
-Calisma ortaminin malzemeye uyumu.

Bu kosullar sizdirmazlik elamaninin calisma émru,
sizinti,srtinme,asinma ve glvenirlik performansini
etkilemektedir.Bunlar dnemli olup,contalarin en elverisli
biciminin ve malzemesinin belirlenmesini saglarlar.

MONTAJ ONERILERI

Sizdirmazlik elemanlarindan en iyi performansi elde
edebilmek icin dogru bir sekilde montaj yapmak gerekir.
Aksi takdirde kendisinden beklenen islevi yeterince
yerine getiremez ve dmru kisa olur.

-Sizdirmazlik elemani yataklama ringi degildir.Hareketli
parcalara kaydirma saglamak ve yan yukleri karsilamak
icin uygun malzemeden yapilmis,uygun dlcide yatakla-
ma elemani kullaniimalidir.

-Sizdirmazlik elemani malzemeleri rod ve pistonlara etki
eden yan kuvvetler tarafindan hasara ugrayabilirler.

Bu sorunu en aza indirmek icin sizdirmazlik elemanlari
muUmkin oldugunca yataklama elemanlarina yakin
olmalidir.

-Sizdirmazlik elemani monte edilirken sizdirmazhk
ylzeylerinin hasardan korunmasi gerekir.Yuvadaki
puruzler ve capaklar yok edilmeli,rod ve piston kenar-
larinda gerekli pahlar saglanmalidir.

-Profil kesiti genis olan kegeler yuvaya yerlestiriimeden
once kizgin yagda isitilirlarsa esneklik kazanacaklarin-
dan montajlari kolaylagir.(Ornegin takim contalar)
-Akma boslugunun keceye zarar vermemesi icin hare-

ketli pargalarin arasindaki mesafe asgariye indirilmelidir.

(Bakiniz akma boslugu diyagrami)

SELECTION CRITERIA

Selecting the most suitable seal for a rod or a pison
is not easy,because some of the many factors that must
be taken into account are often overlooked.

The seal must;

-Achieve the reguired degree of tightness.

-Be made from a material with adequate elasticity and
dimensional stability to compensate of the cylinder
inner diameter.

-Have good compatibility with the media throughout the
working temperature range.

-Have good sliding feature,high abrasion resistance and
be easy to install and replace.

-Material should not abrade or wear and allow particles
to enter the system.

In addition to these there are other operating
conditions which effect the analysis.

-System pressure.Seal must be able to operate at high
and still be tight at low pressure.

-Location of the hydraulic equipment,outdoor and indoor.
-Working temperature range.

-Installation conditions.

-Length of stroke and frequency.

-Speed of movement.

-Expected friction and stick-slip behaviour.

-Operating and stationary periods.

-Material and roughness of the metal partners.

-Type and characteristics of seal material.
-Compatibility of the media with the material.

These conditions have an effect on the performance
of the seal service life,leakage,friction,wear and reliabi-
lity. These are important and influence selection of the
optimum seal shape and material

INSTALLATION ADVICES

To obtain the best performance the seal must be

correctly installed,or it will not perform the required
function or give the service life.
-Seals are not guide rings.For guiding moving parts and
supporting side loads use a bearing of appropriate size
and material.

-Seal materials can be damaged by side loads imposed
on the rod and piston.For minimize this problem,it is
recommended that the seal is positioned as near to the
bearing as possible to obtain maximum protection.

-The sealing edges must be protected from damage
when the seal is installed.All sharp edges of the housing
must be removed and a chamfer provided at the edge
of the rod and tube.

-When large radial section seals are fitted into a closed
groove it will be easier if they are pre-heated in oil and
carefully manipuladet to make them more flexible.

(i.e. Chevron seals)

-The clearance between the moving parts should be kept
to a minimum so that the extrusion gap will not cause
damage to the seal.

(See maximum gap allowance diagram)
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-Yuva yUzeyleri purtzli olmamalidir.

-Silindirin icine giren kirli rod ylzeyleri sistemin arizalan-
masina neden olacagindan,pisligin temizlenmesi igin
styirict kullaniimahdir.

-Sistemdeki hava alinmalidir.Devre doldurulurken veya
bosaltilirken buna 6zellikle dikkat edilmelidir.
-Sizdirmazlk elemaninin ¢evresinde akiskan azalmasi
olmamalidir.Aksi halde akiskanda hava olusacak,bu da
istenmeyen sorunlara neden olacaktir.

-Yuva olcllerine uymak ¢ok énemlidir.Aksi takdirde mal-
zemeye daha cok yUk binecek ve soluksuz kalacaktir.
-Sizdirmazlik elenmaninin dogru yénde monte edildigin-
den emin olunmahdir.

-Dogru montaj aletleri kullaniimahdir.Aksi takdirde kece-
nin zarar gérmesi olasidir.Bu durum silindirin calisma-
sindan 6nce anlasiimayabilir.

GENEL TOLERANSLAR

Sizdirmazlik elemanlarinin dmri;basing,kayma hizi,
sicaklik,akigkanin 6zellikleri,ylizey islem kalitesi gibi
degisik etkenlere baghdir.Bunlarin yaninda verilen mil,
piston,silindir 6lct ve toleranslarina uyulmasi da
tavsiye edilir.

Asagida degisik uygulamalar i¢in uyulmasi gereken
toleranslar verilmistir.
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-Housing surfaces contacting the seal must not have
sharp edges or peaks.

-A dirty rod surface retracting into the cylinder is the
main cause of system contamination so a suitable
scraper ring must be filled to remove the dirt before it
can do any damage.

-Action should be taken to remove the air from the
system.A particular attention is necessary when filling or
venting the circuit.

-Make sure that no flow restrictions occur in the vicinity
of seals.Otherwise it will lead to air being released from
the fluid and damaging the seal.

-It is very important to respect the groove dimensions.
Otherwise the seal has too less preload and can not
‘breathe’.

-Ensure the seal is fitted in correct position.

-Use the correct installation tools otherwise damage may
occur.This may not apparent until the cylinder has been
installed and in operation.

GENERAL TOLERANCES

The service life of the seals depends on different factors
as pressure,sliding speed,fluid’s characteristics,quality of
surface finishing.It is recommended to respect the dimen-
sions and the tolerances of the rod,the piston and the
cylinder.

The necessary tolerances for different applications
are given below.
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HIDROLIK SiLij\lDiRLERDE MAKSIMUM MAXIMUM PERMISSIBLE GAP
AKMA BOSLUGU. IN HYDRAULIC CYLINDERS.

TAKIM CONTALAR VE PU U-CONTALAR ICIN. FOR CHEVRON SEALING SETS AND PU U-CUPS.
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b :Etkalinig (D-d)/2 Cross-Section.
d/D :Cap Olgusi Dynamic diameter. 0-
P :Basing Pressure.
T :Sicaklik Temperature. M2
s :Akma boslugu. Permissible Gap.
Ornek Uygulama: Example of application:
Rod 6l¢iisti 250 mm,sistem basinci 250 bar,yad What must be the permissible gap (s) when rod js 250 mm,the system
sicakligl 40 C olan silindirde akma boslugu (s) pressure is 250 bars and the oil temperature 40 C on the cylinder?
ne olmahdir? 1.Select from the catalogue chevron sealing set P4-250x280x60.
1.Katalogdan P4-250x280x60 takim conta segilir. 2.Draw a line from the value 250 of the dynamic diameter axis to the
2.Profil deger (b) 15 mm.ye cap eksenindeki 250 degerinden cross-section axis (b) point 15,which cuts the line M1.
Gizgi cizilerek M1 dogrusu kesilir. 3.Draw a line from the given pressure to the temperature value,which
3.Verilen basing ve sicaklik degerlerinden M2 dogrusu kesilir. cuts the line M2.
4.M1 ve M2 dogrularindaki kesisme noktalari birlestirilir. 4.Join the intersection points which are on lines M1 and M2.
5.Cizilen bu yeni dogrunun akma boslugu (s) eksenini 5.The point which cuts the permissible gap axis(s) is applicable value

kestigi deder uygulanacak akma boslugu degeridir.(0,55mm) of the permissible ap (0,55 mm.)
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HIDROLIK SILINDIRLERDE MAKSIMUM MAXIMUM PERMISSIBLE GAP

NBR VE FPM(Viton) U-CONTALAR iCIiN. FOR NBR AND FPM(Viton) U-CUPS.
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b :Etkalinig (D-d)/2 Cross-Section.
d/D :Cap Olgusi Dynamic diameter.
P :Basing Pressure.
T :Sicaklik Temperature. M2
s :Akma boslugu. Permissible Gap.
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UYGULAMA PROBLEMLERI

Sizdirmalik elemanlari cogunlukla birbirlerine benzer
dairesel yapiya sahiptirler.Sizdirmazlik boslugunda
dinamik hareketlerden meydana gelen etkilere maruz
kalirlar.

Bu etkiler sonunda sizdirmazlik elemaninda olusan
zararlar,cok degisik nedenlere bagl olup en énemlisi
asinmadir.Asinma sonunda malzeme sizmaya yol acar,
bu da calisan sistemde yuk kaybina neden olur.

Diger nedenler;ortamin kirli olmasi,yagda hava bulun-
masi,blylk akma boslugu,asir plrtzli yizeyler,dizayn
ve montaj hatalari ile 1sil ve kimyasal ortamlardaki etkiler.
Batun bu nedenler sizdirmazlik elemaninin bozulmasina
yol acar.

Asinma;

Sizdirmazlik elemanin calistigi yuzeylerin istenen dizgun-
IUkte olmamasi ve paslanma bu problemin baslica nede-
nidir.Malzeme cok kisa bir stirede islevini yitirir.

Kirlilik;

Filtrasyon islemi ihmal edilir veya yeterli seviyede olmaz
ise dis ortamdaki partikiller sisteme girer.Ayrica piston
rodlarinda kullanilan toz keceleri yeterli siyiriciliga sahip
degilse siteme yine partikul girisi mimkan olur.
Akiskanda hava bulunmasi;
Batan hidrolik akiskanlarda molekuler bazda hava bulunur.
Hava molekdulleri akiskan molekullerine tutunarak varligi-
ni strdurdrler.Bu hava molekulleri akiskanin fiziki 6zellik-
lerine etki etmezler.Ancak basin¢ degisimlerinde molekuler
bazdaki hava akiskandan ayrilir ve kabarciklar olusturur.
-Havanin jet etkisi:
Basing altindaki hava kabarciklari sizdirmazlik elamaninin
dudak temas noktasindan gecmesi durumunda, atmosfer
basincina ineceginden,bliylk bir basing disisi s6z konu-
su olur.Bu esnada hava kabarciklarinin dudaklardan gegisi
hava jeti etkisinde olur ve cizilmeler meydana gelir.Hava
jeti o kadar etkili olabilirki;madeni ylzeyleri(piston rod)
dahi gizebilecek gugctedir.

P=0 bar =250 bar

-Havanin dizel etkisi:
Hidrolik silindir icindeki basincta olusacak ani degisimler
sonucunda,hava kabarciklarinda eneriji birikimi meydana
gelir. Akigkan icindeki hava yag buharinin da katkisiyla
patlamaya hazir bir karisim olusturur.Cok hizli olusan
basing ylkselmesi ile patlama icin gerekli sicakliga ulasilir.
Bu olay ideal gaz denklemiyle de aciklanabilmektedir.
Ornegin 150 bar basingta 0,25 sn. baski siiresinde
olusacak sicaklik 450°C degerine ulasabilir.Bunun sonu-
cunda Dizel patlama olusur.Adindan da anlasilacagi gibi
patlamanin sonucunda yataklama ve sizdirmazlik eleman-
larinda kavrulma ve yariklar ile yanmalar olusur.
Teflon malzemeler sizdirmazlik aninda,calisma ylzeyle-
rinde gazlarin gecisine imkan verirler.Bu da sizdirmazlik
elemanin yakininda gaz birikimine yol agmaz.Sonug olarak
teflon malzemeden yapilan sizdirmazlik elemanlari Dizel
etkisinden fazla zarar gérmezler.

APPLICATION PROBLEMS

Seals have contours similar to a disc.They slide a long
surfaces and must cope with the problems coused by the
sealing gap.

Destruction of a seal can be caused by several things but
the foremost of these is wear.The material is abraided and
the preload reduces until the seal leaks.

Other reasons include media contamination,air in the
fluid,large extrusion gap,excessively rough surfaces,design
and installation mistakes and termal and chemical effect of
the media.All of these can result in the failure of the seal.

Wear by abrasion;

Excessive roughness is the major cause of abrasion and
can be seen by the uniform roughening or smoothing of the
surface.The seal will not perform the required function.
Damage by contamination;
Because filtration of the fluid is often neglected,particules
find their way into the system and damage the seal.Also
the wipers used on piston rods must be controlled carefully
to avoid the penetration of the particules.
Effects of air in the fluid;
In a moleculer dissolved condition air is present in all
hydraulic fluids,the gas molecules are mixed or attached
to the oil molecules.In this form the air does not have any
effect on the fluid.When the pressure is changed,the air is
carried a long in the form of bubbles.

-Jet effect:
If the pressurized fluid contains undissolved air,when the
pressure drops the bubbles are released and they damage
the seal surface by creating a jet cutting effect and affect
also the metal surfaces.(Piston rod)

P=0 bar

=250 bar

B ST TS

Moving direction of piston rod.

-Diesel effect:
The pressure changes on the hydraulic cylinder occurs an
increase of energy.Air is compressed at high speed and
rapidly heats to a point where ignition will take place in the
air-oil mixture.We can imagine this effect with ideal gas
equation.For example:On 150 bars pressure,in 0,25 s.
compression time the temperature can be increase up to
450°C .The result of this,is diesel explosion and than the
guide ring and the seal will be burned and damaged.
During sealing,teflon materials permit the passage of the
gas and prevent the accumulation of the gas near of the
sealing element.Sealing elements produced with teflon
materials are not so affected by diesel effect.
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Kavitasyon;
Basing altindaki bir akiskan dar bir kesitten gecerken akis
hizi artar.Bernoulli denklemine gore hizi artan akiskanda,
toplam basinglarin sabitligi ilkesinden dolayi,basing dususu
meydana gelir.Bu basin¢ azalmasi vakum seviyesine kadar
inebilir.Bunun sonucunda hava yagdan ayrilir ve kabarcik-
lar olusur.

Hidrodinamik basing;
Eksenel hareket yapan hidrolik silindirlerde eger sizdirmaz-
lIk elemani 6ntnde dar toleranslar kullanilimis ise;hareket
eden ylzeyler etkisinde akiskan da ayni yonde pompalanir.
Bu pompalama sonucunda olusacak basinglar ¢cok ytksek
degerlere ulagabilir ve sizdirmazlik elemanini patlatabilir.

Rs.:Sistem basinci.

R... :Hidrodinamik basing.

P, :Sizdirazlik noktasindaki temas ylzeyi basinci.
L :Bosluk uzunlugu.

n :Vizkozite.

S :Bosluk genisligi.

V Hiz.

P, = GxV;ngn
Formulden de anlasilacadi gibi hidrodinamik basing hiz,
vizkozite ve aralik uzunlugu ile dogru orantili,calisma
arahgi genigliginin karesi ile ters orantilidir.Eger sizdir-
mazlik elemani 6nliinde yataklama kullanma gerekiyorsa,
vizkozitesi ylksek ve hizli calisan sistemlerde uzun yatak
kullanmak problem yaratacaktir.Calisma araligini genis
tutarak soruna ¢6zim aramak kesinlikle dogru degildir.

Bu kez de silindirde eksen kacikliklari olusacagindan sizdi-
mazlik elemanin émri kisalacaktir.

Yapilmasi gereken kullanilan serit veya ring yataklamalari
acih kesilmis sekilde ve belirli bir birlesme boslugu biraka-
rak kullanmaktir.Bu sekilde sok basinglarda olusacak yag
jetinin dogrudan sizdirmazlik elemanina zarar vermesi
engellenebilir. Diger bir yontem ise; sizdirmazlik elemani
onlnde madeni yatak kullanilmasi durumunda spiral yag
kanali acmaktir.

Cavitation;
When pressurized fluid flows through a throttling device,the
speed of flow increase.According to Bernouilli’'s equation,
this increase leads to a decrease of the static pressure
which may continue until a vacuum is reached.The result
is a separation of air and the formation of bubbles.

Drag pressure;
On axial sliding cylinders if small tolerances are used at the
front of the sealing element,the fluid will be pumped on the
same direction.This may occur very high pressure and the
sealing element may be destroyed.

Rys.:Nominal pressure.

R.. :Drag pressure.

P, :Pressure in sealing gap.
L :Gap lenght.

n :Viscosity.

S :Gap width.

V :Speed.

P, = GxV;ngn
As seen on the equation,the drag pressure is directly pro-
portional with the speed,the viscosity and the gap length
and it is inversely proportional with the gap width square.If
it is necessary to use a guide ring at the front of the seal,
using long guide ring may occur problems on the systems
which are working with high viscosity and high speed.To
solve the problem by enlarging the gap length is absolutely
wrong.This may occur misalingments and the service life of
the seal will diminish.The solution is to use angled cutted
strips or guide rings and to increase the bearing clearance.
This will provide the seal from the jet effect.The other
solution is to use a spiral groove at the front of the seal
when metal guiding element is used.
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HIDROLIK SILINDIR SIZDIRMAZLIK SiSTEMi ORNEGiI
EXAMPLE OF SEALING FOR HYDRAULIC CYLINDER

YATAKLAMALAR /
WEAR RINGS

ROD CONTALARI/
ROD SEALS

SIYIRICI /
WIPER

WEAR RINGS

PiSTON CONTASI / ' >
PISTON SEAL W Qg

)

STATIK CONTALAR /
STATIC SEALS
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