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ISKELE RIHTIM TIPI USTURMACA
Arch Type Fenders
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NOT: Usturmacalarimiz; TSE K46 Normlarina gore imal edilmis olup, Loyd
sertifikalari mevcuttur.

NOTE: Our fenders are manufactured according to the TSE K46 standards and
Loyds certificates are available

ISKELE RIHTIM TiIPI USTURMAGALAR (MONO BLOK TIPLER)
ARCH TYPE FENDER (MONO BLOK TYPES)

KAYICI KALKAN BAGLANTI PLAKASI
(CELIK LEVHA)
POLYETHYLENE CONNECTION PLATE
(STEEL PLATE)

LASTIK 70*° SHORE
FENDER 70*° SHORE

ISKELE ANKRAJ BAGLANTI PLAKASI
(CELIK LEVHA)

WHARF BOLD CONNECTION PLATE
(STEEL PLATE)

Agirhik (Kg)
Weight (Kg
450x1000xH255(450{1000(250(245|125|250|125(255[400{120|M16|34|45(20 70
300x1000xH165(300({1000|250(165(125|250|125|165(250( 80 |M12|24|45|14 34
200x1000xH120(200/1000|250|110{125(250|125|120|175| 60 ([M12|20|36|12 19
150x1000xH90 [150{1000(250| 82 |125|250|125| 90 [125]| 40 |[M10]|14|25[10 10

KOD - TYPE A(B|C|IDE|F|G|H|K|L|M|N|O|P
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ISKELE RIHTIM TIPI USTURMACA
Arch Type Fenders

KAYICI KALKAN BAGLANTI PLAKASI
(CELIK LEVHA)
POLYETHYLENE CONNECTION PLATE
(STEEL PLATE)

LASTIK 70*° SHORE
FENDER 70** SHORE

ISKELE ANKRAJ BAGLANTI PLAKASI
(CELIK LEVHA)

WHARF BOLD CONNECTION PLATE
(STEEL PLATE)

Agirhik (Kg)
Weight (Kg)
450x1500xH255 [450(1500|250|245|125/250|125[255(400({120(M16(3445|20 117
300x1500XH165(300|1500(250{165(125[250|125(165[250| 80 [M12(24(45(20 45
200x1500XH120{200(1500{250(110(125[250(125|120{175| 60 [M12[20(36(16 25
150x1500xH90 |150{1500|250( 82 {125/250(125| 90 (125| 40 [M10|14/25|10 14

KOD-TYPE A|lB|C|IDIE|F|IG|IH|K|L|M|[N|O|P

NOT: H oOlgiisii bulundugu yerde polietilen levhalar monte edilerek veya celik
konstriiksiyon sistemi ile bu dlgii degistirilebilir veya istenildiginde kayici
kalkan kullaniilmadanda kullanilabilir.

Deformasyon testleri, diger analizler, montaj, dizayn ve diger teknik bilgiler icin
firmamiz arayabilirsiniz.

K ve F Olgiileri +- 10 mm toleranshdir.

Ayrica kayici kalkan plakasi istege gore uygulanmayabilir. (Kiiciik modellerdeki
gibi)

NOTE: The dimension H may be altered on location by installing polyethylene
plates or stell construction and may be used without using slider shield.

You may contact our company for more information about the deformations
tests, other analyses, design and other technical data

K and F measurements with a Tolerance of +- 10 mm.

Moreover, the shield plate may not be applied as desired (like the smaller

models)




—

¢i: ERMAKSAN

GEMI KAUCUK SANAYA www.ermaksangemi.com
ISKELE RIHTIM TIPI USTURMACA
Arch Type Fenders
KAYICI KALKAN BAGLANTI PLAKASI
(CELIK LEVHA)
POLYETHYLENE CONNECTION PLATE
(STEEL PLATE)
LASTIK 70** SHORE
FENDER 70** SHORE
ISKELE ANKRAJ BAGLANTI PLAKASI
(CELIK LEVHA)
WHARF BOLD CONNECTION PLATE
(STEEL PLATE)
‘_\ 2D i
< ,@@'
< o
_ Adgirhik (Kg)
KOD-TYPE A B|C|ID E|F|G|H| K |L|M|NIO|P Weight (Kg)
1150x1000xH800(1150|1000|350(610(250(500{150|{800{1000|320|M30|65|90(45 507
1080x1000xH660(1080|1000|350({580(250(500{150|660| 950 |320|M30|60|90(45 400
[850x1000xH500 | 850 (1000(350j460|250|500{150({500| 750 |280|M24(50(64|32 268
|600x1000xH330 600 |1000|350(330{250[500{150|330| 500 |160|M16(38|50(25 115
KAYICI KALKAN BAGLANTI PLAKASI
(CELIK LEVHA)
POLYETHYLENE CONNECTION PLATE
(STEEL PLATE)
LASTIK 70** SHORE
FENDER 70°* SHORE
i'SKF._I.F. ANKRAJ BAGLANTI PLAKASI
(CELIK LEVHA)
WHARF BOLD CONNECTION PLATE
(STEEL PLATE)
-
Agirlik (Kg)
KOD - TYPE A B|C|DIE|F|G|H| K |L|[M|N(O|P Weight (Kg)
1150x1500xH800|1150{1500|300|610|250{500|150{800({1000|320|M30(65(90}|45 810
1080x1500xH660|1080(1500|300|580|250|500|150|660| 950 [320{M30(60(90{45 651
850x1500xH500 | 850 (1500|300{460|250|500|150|500| 750 (280{M24{50|64|32 402
600x1500xH330 |600 |1500{300({330{250[{500({150|330| 500 |160|M16(38|50(25 170
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ISKELE RIHTIM TIPI USTURMACA
Arch Type Fenders

NOT: H 0lglst bulundugu ylizeye polietilen levhalar monte edilerek veya gelik
konstriiksiyon sistemi ile bu 6lgl degdistirilebilir veya istenildiginde kayici kalkan
kullanilmadanda kullanilabilir.

Deformasyon testleri, diger analizler, montaj, dizayn ve diger teknik bilgiler igin firmamizi
arayabilirsiniz.
K ve F olglleri £20 mm toleranshidir

NOT: Usturmaca Uzerine kayici kalkanlar bu resimlere gére montaj
yapilabilir. Usturmacalarimizin montajlar birbirine baglantili tekli ve daha fazla boyu
uzatilarak montaj yapilabilir.

NOTE: The dimension H may be altered on location by installing polyethylene plates or
steel construction and may be used withour using slider shield.

You may contact our company for more information about the deformations tests, other
analyses, design and other technical data

K and F measurements with a tolerance of £ 20 mm.

NOTE: the slider shields on the fender may be installed according to those drawings. Our
fenders may be installed in single format or attached to each other in order to increase
the length.
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Sertifika

Certificate

TURK LOYDU

TYPE APPROVAL CERTIFICATE

This Certificate consists of 3 pages.

This is to certify that the

ARCH TYPE FENDER

With type designations

Manufactured by

ERMAKSAN GEMI VE TEKNE YAN SANAYI-TASVIRE ORAK
Tuzla-ISTANBUL/TURKEY
Is found to comply with

Tark Loydu Rules Part A Chapter 2 July 2016, Tiirk Loydu Rules Part B Chapter 4 January 2017
and TSE K 46 Marifime Structures Fenders Centification Criteria November 2008

Application

: Arch type fenders to be used Marine Industry (Harbor) according to
Tiirk Loydu rules and TSE K 46.

: ERMAKSAN GEMI VE TEKNE YAN SANAYI-TASIRE ORAK

: See Auached Appendix

Address of Manufacturer : Aydintepe Mah.Vural Sokak No:13

Tuzla-ISTANBUL/TURKEY

Place and date : ISTANBUL /17.10.2018

Subject to the conditions referred to in the following pages, this certificate is valid until 01.04.2023.

This certificate supersedes TO.DEB.17-1353-07 dated on 25.05.2018.

Emrah SOGEIT&' Ulas DEMIR
New Building Division Manager Surveyor

Form No: CE191-0% 01 January 2018 Page 1 of 3




ISKELE RIHTIM TIPI USTURMACA
Arch Type Fenders

1080x1500 ARCH FENDER DEFORMATION TESTS
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ER-CELL TIPI USTURMACALAR
Er-Cell Type Fenders

ERMAKSAN
1YPE.ER-CEL

H.1000
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ER-CELL TIPI USTURMACALAR
Er-Cell Type Fenders

é

ER - CELL TiPiI USTURMACALAR

Uretimini yapmis olduumuz bu tip usturmacalar hiicre tipi veya pil tipi olarakta adlandirilabilir iki flans
arasindaki lastik iskele tarafi ve basing altinda gemiye strtlinen kismi geminin yaslanmasi durumunda
gelen kuvveti hiicre kisminin (govde) sisirerek gelen kuvveti absorbe etmeye calisir bu kuvvet
usturmaca tlp biciminde oldugu icin kuvvet dairesel olarak gelen kuvvete miidahale eder ve geminin
sada, sola, asagdi, yukari hareketlerinde hem polietilen (HDPE) kayar hemde kuvvetleri dért pozisyonda
almis olur. Bu sistemi daha da kuvvetlendirmek icin HDPE |i kalkan plakasini enaz iki yerden zincirle
baglamakta fayda vardir. ER - CELL Tipi usturmacalar kuvveti diger usturmacalara gére yumusak bir
sekilde karsilamis olur.

Reaksiyon ve performans degeri igin lGtfen firmamiza danisin glnki lastik sertliklerine gore degisebilir.

ER - CELL-TYPE FENDER
This type fenders we produce may also be described as cell-type or battery-type. The rubber side
between two flanges and the section that touches the hull under pressure try to absorb the applied
forces by inflating the cell section. Because of the tubular shape of the fender, this form intervenes
with the circular forces applied and during the left, right, up and down movements of the vessel the
polyethylene (HDPE) shifts,thus absorbing the forces in four positions. In order to further strengthen
this system, fixing the HDPE shield plate in two places with chains proves useful. The ER-CELL fenders
thus take the forces more softly as compared to the other fender types.
Please consult our company for the reaction and performance values since thevy mav chanae
according to the hardness of the rubber.
KIMYASALLI MONTAJ
INSTALLATION WITH CHEMICALS

KALKAN PLAKASI ISKELE VE GEMI OLCULERINE GORE DEGISEBILIR
THE SHIELD PLATE MY VARY ACCORDING TO THE PIER AND VESSEL SIZES A

n-d
] i ==
| | 1 I
i |[
| ‘4]  woee —_
| * / (PoLIETILEN )
| KAYDIRICI LEVHA
+r HDPE
K H T = (POLYETHYLENE) | |
- SEIOER PLATE :Q ER-CELL TIP| USTURMAGA
\ ER-CELL TYPE FENDER
:
TAKVIYELI lfisLiK SOMUN KORUYUCU
KONTRUKSIYON LASTIK KILIF
REINFORCED STEEL  RUBBER NUT
CONSTRUCTION PROTECTION SEATH

ER - CELL TIPI USTURMAGA OLCULERI-ER - CELL TYPE FENDER DIMENSIONS

Montaj Civatasi Agirlik (KG =
KOD - TYPE H T E D n-d Mouniing Bolt Wgeight((KG :I:))

ER - CELL 500 500 - 20" |30| 550 | 650 |4 - 35 M30-11/8" 120

ER - CELL 635 635 - 25" |35| 700 | 850 (4 - 38 M33-11/4" 235

ER - CELL 800 800 - 32" |40| 900 (10506 - 40 M 36 -1 3/8" 450 - 500
ER - CELL 1000 1000 - 40" [40(1100|1300|6 - 45 M39-11/2" 830

ER - CELL 1150 1150 - 45" |50(1300|1500|6 - 50 M42 -15/8" 1235

ER - CELL 1250 1250 - 50" |[50( 1450|1650 |6 - 50 M42-15/8" 1725

ER - CELL 1450 1450 - 57" |50[ 1650|1850 |6 - 60 M 45 -1 3/4" 2312

ER - CELL 1600 1600 - 63" |55[1800|2000|8 - 60 M48 - 1 7/8" 3050
*ER - CELL 1700 1700 - 67" |60[1900|2100|8-72 M 56 -2 1/4" 3940
*ER CELL 2000 2000 79" |60]|2000(2200(8 72 M64 2 1/2" 5250
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ER-CELL TIPI USTURMACALAR
Er-Cell Type Fenders

NOT: Usturmacalarimiz; TSE K46 Normlarina gore imal edilmis olup, Loyd sertifikalari mevcuttur.
NOTE: Our fenders are manufactured according to the TSE K46 standards and Loyds certificates are
available.
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ER-CELL TIPI USTURMACALAR
Er-Cell Type Fenders

ER - CELL 1250 TiPI USTURMACA DEFORMASYON TESTLERI
ER - CELL 1250 DEFORMATION TEST TYPE FENDER

- ERMAKSAN
TYPE.ER-CELL ” [ H.1250
|

H.1250
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Sertifika

Certificate

Certificate No: TO.DEB.17-1353-01

e [roD 2k
TURK LOYDU

TYPE APPROVAL CERTIFICATE

This Certificate consists of 3 pages.

This is to certify that the
ER-CELL TYPE FENDER
With type designations
ER-CELL
Manufactured by
ERMAKSAN GEMI VE TEKNE YAN SANAYI-TASVIRE ORAK
Tuzla-ISTANBUL/TURKEY
Is found to comply with
Tiirk Loydu's for Classification of Steel Ship and TSE K 46
Application ¢ ER-CELL fenders to be used Marine Industry (Harbor) according to
Tiirk Loydu rules and TSE K 46.
Design : ERMAKSAN GEMI VE TEKNE YAN SANAYI-TASIRE ORAK
Sizes : See Attached Appendix 1

Address of Manufacturer : Aydintepe Mah.Vural Sokak No:13
Tuzla-ISTANBUL/TURKEY

Place and date : ISTANBUL/25.05.2018

Subject to the conditions referred 1o 2™ pages, this certificate is valid until 23.05.2023.

— T 41 ¢ LA ~+",.’, é’;.i
o 4 | P ey
Emrah SOGUTCO \ Ulas DEMIR ”
New Building Division Manager

Form No: CE191408/ 01" January 2018
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ER - KONIK TIPI USTURMACALAR
Er - Cone Type Fenders

ER - KONIK TIPI USTURMAGCALAR
Uretimin, yapmis oldugumuz konik tipi usturmacalar genelde ER-cell tipi usturmacalarla ayni 6zelligi

gOsterir. Fakat reaksiyon kuvvetinde cell tipi testlerde gortldigu gibi kuvvet esnasinda sisme yapar.
Bu deder -H- yiksekliginin Max %55 - 57,5 civarinda bir deformasyondur.

Fakat Er-Konik tipi usturmacalar, testlerde géruldigu gibi usturmaca reaksiyon gliclinde sisme
yaparken, konik usturmacanin Ust tarafindaki kalkan baglanti yerindeki diiz olan lastik kisim
usturmacanin sisme sirasinda igine girer ve daha fazla kuvvet durumunda kalkanin ( F ) 6lglistindeki
ylksekligin bir kismi daha sisen konik usturmacanin igine girer. bu 6zelliginden dolayi konik
usturmaca -H- yuksekligindeki deformasyon %70-72,5 kadar mesafede reaksiyon kuvvetini absorbe
etmis olur. Konik tipi usturmaca kendini sisirerek ve lastik esnemesiyle beraber reaksiyon glicini
absorbe etmis olur.

Testlerde goruldugl gibi diz-(dik),10° ve 15° acili seklindeki deformasyonu gorebilirsiniz.

Test sistemi olarak firmamiz performans dederi igin PIANC testini loyd ve sizlerle beraber
yapmaktadir.

Reaksiyon ve absorbe kuvvet performans dederi igin lUtfen firmamiz danisin glink{ lastik sertligine
gore dedisebilir. Usturmacgalarda genelde TSE. K. 46 Normlarini ve diger testleri de laboratuvarimizda

uygulayabiliriz.

ER-CONE TYPE FENDER

The cone type fenders that we are producing generally are shown the same characteristics with Er-
cell type fenders. However, as seen in cell type tests at reaction force, it is inflated at during force.
This value is a deformation around maximum % 55-57.5 of -H- height.

However, Er-Cone type fenders, as seen at the tests when the fender is inflated at reaction forces,

the shield at the upper part of the cone fender is entered into flat rubber fender at seam during
inflation and in case of more force, the part of the height of the shield in (F) are also entered into
inflated fender. Because of this feature, the deformation in -H- height of cone fender is absorbed
reaction force at %70-72.5 distance. Another feature of cone type fender is also absorbed reaction
force by inflating itself and rubber stretching at angular forces coming to the fender laterally.

As seen at the tests, you can see the deformation in straight 10 © and 15 ° angled shapes.
As test system, our company is made PIANC test with Lloyd and you for performance value
Please consult to our company for reaction and absorbed force performance values. Because, it

may varies according to the rubber hardness. Generally, we also can apply TSE: K. 46 Norms and
other tests for fenders at our laboratory.
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ER - KONIK TIPI USTURMACALAR
Er - Cone Type Fenders
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ER - KONIK TIPI USTURMACALAR
Er - Cone Type Fenders

KALKAN PLAKASI ISKELE VE GEMI OLQULERINE GORE DEGISEBILIR

KIMYASALLI MONTAJ

INSTALLATION WITH
CHEMICALS

ZINCIR

FENDER

RUBBER |
NUT fElH
|PROTECTION

3 SHEATH
SOMUN

THE SHIELD PLATE MAY VARY ACCORDING TO THE PIER AND VESSEL SIZES

USTURMACA

HDPE

\ ( POLIETILEN )
., KAYDIRICILEVHA SLIDER PLATE

KONIK TiP USTURMACA
CONE TYPE FENDER

D)

HDPE
(POLIETILEN )

KORUYUCU
LASTIK
KILIF

TAKVIYELI CELIK KONTRUKSIYON

REINFORCED STEEL CONSTRUCTION

SHIELD INSTALLATION BOLD

KALKAN MONTAJCIVATASI

ER-KONIK TiP USTURMAGA DETAY OLGULERI
ER - CONE TYPE FENDER DETAIL DIMENSIONS

Agirhk (KG
KOD-TYPE H| T E1l D1 | E2 | D2 F |[N-@D| n-Md w%ight((KG i))
ER - CONE 250 250 15 340 375|160 | 215 37 |8-16| 8- M14 16
ER - CONE 500 500 | 30 675 750 | 325 | 425 75 |4-30| 4-M24 145
ER - CONE 600 600 | 30 810 900|390 | 510 90 [6-33| 6-M24 240
ER - CONE 800 800 | 40 [1090+10(1240|520| 680 | 120 |6 -44| 6 - M36 585
ER - CONE 1000 1000| 45 1350 |1500/650| 850 | 150 |6 - 50| 6 - M42 1,085
ER - CONE 1150 1150| 52 1550 |1725|750| 1000 | 175 |6-50| 6 - M42 1,665
ER - CONE 1300 1300| 60 1755 |1950/845| 1105| 195 |8 - 60| 8-M45-48 2,410

NOT: Usturmacalarimiz; TSE K46 Normlarina goére imal edilmis olup, Loyd

sertifikalari mevcuttur.

NOTE: Our fenders are manufactured according to the TSE K46 standards and

Loyds certificates are available.

2

m.V

Kinetik Enerji Formiilii: Ek=
m: Kiitle Agirhk-Mass Weight : 1800 (Ton)
V : Hiz-Speed 0.15 (m/s)
1 Kg=9.81 Newton

=

) 22
Ek = 1.80(].00? x0.15 Ek = 1.800.009 x 0,0225

20.250/9.81= 2.064 Kg-m

= 20.250 Joule = N-m

5

Kinetik Enerji Formill: Ek= -2V
m: Kiitle Agirlik-Mass Weight : 1800 (Ton) -
V : Hiz-Speed 0.20 (m/s)
1 Kg = 9.81 Newton
" 2
pk - 1800000X020 gy LS00009X 004 _ 36000 Joule = Nem

36.000/9.81= 3.669 Kg-m
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ER - KONIK TIPI USTURMACALAR
Er - Cone Type Fenders

Diiz baski ve 10 ile 15 derece testler gorselimizde mevcuttur

Diiz baski ile yapilan test

Flat force and 10 to 15 angle test available

Test with plain force
1

2 3

10° Aci Ile Yapilan Test - 10° Angle Test

2 3 4

15° Aci ile Yapilan Test - 15° Angle Test

2 4

1 3
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ER - KONIK TIPI USTURMACALAR
Er - Cone Type Fenders

ERMAKSAN

KONIK TIP USTURMAGA H:800 TEST - ER-CONE TYPE FENDER H:800 TEST
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ER - KONIK TIPI USTURMACALAR
Er - Cone Type Fenders
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Sertifika

Certificate

Certificate No: TO.DEB.17-1352

TURK LOYDU

TYPE APPROVAL CERTIFICATE

This Certificate consists of 3 pages.

This is to certify that the
CONE TYPE FENDER
With type designations

Manufactured by

ERMAKSAN GEMI VE TEKNE YAN SANAYI-TASVIRE ORAK
Tuzla-ISTANBUL/TURKEY
Is found to comply with
Tiirk Loydu Rules Part A Ch 2 (July 2016) and TSE K 46
Application : Cone Type fenders to be used Marine Industry (Harbor) according to
Tiirk Loydu rules and TSE K 46.

Design : ERMAKSAN GEMI VE TEKNE YAN SANAYI-TASIRE ORAK
Sizes : See Antached Appendix

Address of Manufacturer : Aydintepe Mah.Vural Sokak No:13
Tuzla-ISTANBUL/TURKEY

Place and date : ISTANBUL /25.05.2018

Subject w the conditions referred to 2" pages, this certificate is valid until 23.05.2023

;\]-ﬂm'- /ff// / /
Emrah SOGUTCD | Ulas DEMIR
New Building Division Manager Surveyor g
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AYAKLI TIP USTURMACALAR
Leg Type Fenders

Bu tip usturmacalar genellikle ¢ parcadan imal edilir yani (g elementtir.

Iki adedi ayak kismi dedigimiz Lastik parcalar bir adedi Polietilen levha (HDPE)
veya yanasmayi karsilayan celik panel ve ast kismi (HDPE) kaymay! kolaylastiran yiksek
yogunluklu polietilen levha kapli gelik konstriiksiyon kismidir genellikle blyik gemiler igin
tercih edilir.

Ayakl lastik usturmacalar Uic ana parcadan olustugu icin ileride zaman igerisinde
olabilecek deformasyon veya parcalanmalarda dedistirilmesi cok kolay ve maliyeti dliistik
tip usturmacalardir.

Sekil olarak iskele rihtim tipi usturmacalar (ARCH TYPE FENDER) gibi fakat daha
fazla reaksiyon kuvveti ile yliksek enerji (absorbe) yapabilen bir tiptir.

Degisik isimlerde adlandinlabilir rnegin;
(LMD) Moduler ayakh tip usturmacga,
(ME) Modiler elementli usturmacga,

(MV) Modaliler V tip usturmaca.

Genelde ayakl lastik tipi usturmacalar olarak adlandirilir.

Bizim Uretimimizde lastik ayak kisimlari beton ve kalkana daha iyi baglanti ve
dayanim sadlayabilmesi icin (A) 6lglisi daha genistir.Bunun 6zelligide her yénden gelen
darbeyi daha kuvvetli karsilayabilmesi, deformasyon ve parcalanmayi dnlemesidir.

Uretimini yapmis oldugumuz ayakli lastik tipi usturmacalar simetrik bir dizayn
oldudu icin asagidaki teknik detay o6lcllerinde gorecegimiz gibi her pozisyonda montaj
olabilmektedir ve boylari uzatilabilir diger tiplerin yerine montaj yapilabilir.

FIRMAMIZ

Test sistemi olarak PIANC testini Loyd g6zetiminde sizlerle beraber reaksiyon ve
absorbe testini yapabiliriz.

Usturmacalarimiz TSE K46 normlarina gore Uretilmektedir istenilen testleri
laboratuvarimizda yapabiliriz.

Teknik olarak her konuda yardimc olabiliriz ve firmamizin teknik elemanlarina
danisabilirsiniz.
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AYAKLI TIP USTURMACALAR
Leg Type Fenders

These kinds of fenders are generally manufactured from three parts, in other words they
are three elements.

Two of them are rubber parts which we call as leg section, one of it Polyethylene plate
(HDPE) or steel panel meeting the berthing and the upper part (HDPE) is high density
polyethylene sheet covered steel construction part which facilitates slippage, generally
they are preferred for large ships.

Due to the legged rubber fenders are consisted of three main parts, they are easily
exchangeable and cost-efficient fenders in deformation and fragmentation that can be
occurred in future.

As a shape, it is such as Arch Type Fender; however it is a type that can be made high
energy (absorbed) with more reaction power.

They can be called In different names, for example;
(LMD) Modular legged type fender,

(ME) Modular fender with element,

(MV) Modular V type fender,

Generally, they are called as legged rubber type fenders.

In our production, (A) measurement is wider in order to be able to provide better
connection and strength with rubber leg sections to the concrete and shield. The feature
of it is also able to meet the impact coming from every direction more strongly and to
prevent the deformation and fragmentation.

Due to the legged rubber type fenders which we manufacture are symmetric design, they
can be assembled in every position as we can see in following technical detail
measurements and they can assembled instead of length extensible other types.

OUR COMPANY

We can make PIANC test as reaction and absorbed test together with you under the
supervision of the Lloyd as a test system.

Our fenders are produced according to TSE K46 norms and we can make the requested
tests in our laboratory.

Technically, we can help you in every topic and you can consult to the technical staff of
our company.
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AYAKLI TIP USTURMACALAR
Leg Type Fenders

CIVATALI MODEL SAPLAMALI MODEL
ASYMMETRIC BOLD MODEL SYMMETRIC BOLD MODEL

B B
L ) )
A A Jd
C C-1 N A 1 T
4P hE o
Al = 3 =
At -
Al = B AL
‘ 57 % -\ :‘ HH
B B A= ‘\
D D o
O] | &
z 15 S T 2 z F' - ,
T{.‘L SKELE BB TIM-WHAS - \ \= SKELE-RIHTIM-WHARHE> JO
: o) 4 [+ 0 s
= o) 2% = ) 2 AYAKLI USTURMAGA
S Wnma W 2 S\ O ||f LEG FENDER
i N g . HDPE-YUKSEK YOGUNLUKLU
C i C-1 KAYDIRICI POLIETILEN PLAKA
A = HDPE-HDPE-HIGHT DANSIVITE
POLYETHYLENE PLATE
A (HDPE) slgiisiine diger dlgiiler kiigiilebilir veya biiyiitiilebilir, ona gére dizayn yapilir. TOPLAM
A (HDPE) size can be reduced or enlarged to other sizes. MONTAJ
o S AGIRLIGI
AYAKLI USTURMACA POLIETILEN ve MONTAJ DETAY OLGULERI KGt
LEG FENDER POLYETHYLENE AND MOUNT DETAIL DIMENSION TOTAL
MOUNT

KOD-TYPE | A | B | C|c1|Dss| E |E1| F|F1| G| H | K L | M |N|[Tmin.| @ [WEIGHT

+

H:300x800 400 | 657 |300| - | 575 [125(150(275(500(120| 300 | 377 | 800 |M24 (40| 70 [@30| 130
H:400x1000 | 500 | 838 [374|252| 750 |250{250(250|500|162 | 400 | 500 {1000|M24|40| 80 |@30| 230

H:500x1000 | 600 {1000 [448|294| 905 |250(250{250|500(200 | 500 | 600 |{1000|{M30(40| 90 |@36| 320
H:600x1000 | 700 |1160(516|334|1065|250|250|250 500|240 | 600 | 700 |1000|M30(50| 90 |@36| 460

H:750x1000 | 800 |1380(570|342|1260|250{250|250|500{220 | 750 | 800 |1000|M36(50| 100 |@42| 715
H:900x1000 | 900 |1580|625|350|1450|250{250|250|500(220 | 900 | 900 [1000|M42|52| 100 |@48| 930
H:1000x1000 (1000 (1740|694|390|1605|250 |250|250(500 (260 [ 1000 | 1000 | 1000 |M42 (60| 120 [@48| 1150

CELIK PANEL YUKSEK YOGUNLUKLU POLIETILEN
USTU HDPE LEVHA MONTAJLI KALKAN  HDPE: (HIGHT DANSIVITE POLIETILEN)
STEEL PANEL, HDPE PLATE MOUNTED =]

= S TN NN W S TN W
CELIK PANEL —
STEEL PANEL

-y XY Y - T i [ |
ISKEKE - RIHTIM - WHARF ISKEKE - RIHTIM - WHARF /™

) T 1 r ¥
 ISKEKE - RIHTIM - WHARF
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AYAKLI TIP USTURMACALAR
Leg Type Fenders

CIVATALI MODEL - ASIMETRIK MODEL SAPLAMALI MODEL - SIMETRIK MODEL
BOLTING MODEL - ASYMMETRICAL BOLTING MODEL - SYMMETRICAL

AYAKLI USTURMAGCA DETAY OLCULERI
LEG FENDER DETAIL DIMENSIONS

] ] ] ] Agirlik (Kg)
KOD-TYPE H|L|A|B|C|C1|D|E|T|@G|Y]|Y1|Z]|z1|K X |Weight (Kg)

H:300X800 | 300 | 800 (14090 | 138 | — |40,7[M24|40| @30 | 125|150 |275| — |500| 266 48

H:400X1000 | 400 |1000{170{106| 187 | 248 | 45 |M24|40 | @30 | 250|250 |250/500]500] 338 92

H:500X1000 | 500 |1000{200{124| 229 | 306 | 47 |M30|40 | @36 | 250 | 250 |250{500/500| 400 135

H:600X1000 | 600 |1000{230{138| 275 | 366 | 47 |M30|50 | @36 | 250 | 250 |250{500/500 460 194

H:750X1000 | 750 |1000{290{175| 344 | 458 | 61 |M36|50 | @42 | 250 | 250 |250{500/500| 580 300

H:900X1000 | 900 |1000{340{203| 412 | 550 | 65 |M42|52 | @48 | 250|250 |250/500]/500] 680 440

H:1000X1000 [1000/1000{370/217) 458 | 610 | 65 [M42)| 60| @48 | 250 | 250|250({500{500{ 740 516
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AYAKLI TIP USTURMACALAR
Leg Type Fenders

750x1000 AYAKLI USTURMACA - LEG FENDER TEST

Not : Usturmacalarimiz PIANC 2002 standartlarina gore test yapilir.
Note : Our fenders were tested according to PIANC 2002 standards.

A DETAYI

o] B DETAYI

i B DETAILS

_b_ _D_ D-1 D-L

!
] = :' ! A
::: of VI c -
4 If w* = o1
o 1 o | o |
.-l . i " .-I iin r-l
et S r .I
-.:_' ¢ ! u_! ._'T 0 :.:.‘I '
0l
i = L A

KoD-TYPE | H | L |A|a-1/B|Cc|D|D-1| E | F |[F-1|F-2| G |G-1| G-2 |K|K-1 | M | T |Adiriik (Ka)
Weight (Kg)

|H:1200X1250(1200(1250{520{750{ 35 | 45| 80 | 85 [1061]125]145]|375]250]960{ 500 |70] 90 |M30| 60 862
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ANAHTAR TIPI USTURMACALAR
Key Type Fenders

ANAHTAR TiPI USTURMACA
ERMAKSAN Anahtar tipi usturmagalari montaji ve tamiri kolay olan usturmagalardir. Boylari birbirinbe ilave edilerek uzatilabilir.

Usturmacalar (NR) kauguktan imal edilmektedir. Darbeye, deniz suyuna ve glines isinlarina (ozon) dayaniklidir. Darbenin fazla oldugu
kuvvetleri esneklikle alir. D tipi usturmagalardan daha dayanikli ve kuvvetlidir.

Anahtar tipi usturmacalar lastik sertligi shore A 70 £5 olarak Uretilmektedir.
Her tlirl( teknik bilgi, dedisik 6lcli secenekleri igin icin firmamizi arayabilirsiniz.

NOT: Usturmacalarimiz; TSE K46 Normlarina gore imal edilmis olup, Loyd sertifikalari mevcuttur.
KEY TYPE FENDERS
The ERMAKSAN key-type fenders are easy to install and maintain. The length can be increased by attaching the to each other.

The fenders are made of (NR) rubber making them resistant arainst shocks, sea water and sun rays (ozone). Can absorb the excessive
forces of the shocks easilly. Those are more durable and stronger than the D-type fenders.

The key-type fenders are produced in rubber hardnesses of shore A70 +£5.
You may contact our company for further technical information and different sizes available. KSAN key-type fenders are easy to install
and maintain. The length can be increased by attaching them to each other.

NOTE: Our fenders are manufactured according to the TSE K46 standards and loyds certificates are available.
You may contact our company for different sizes available for all our fender types.
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ANAHTAR TIPI USTURMACALAR
Key Type Fenders

F
E |
O U{
A
- o
v,
A —
KOD-TYPE A| B C D E F G T L M R H AGIRLIK Kg
(min)| (mm-inch) | WEIGHT Kg
300x300X254 (10") 300 | 300 | 50 40 | 150 | 250 | 35 | 16 | 150 | 105 | 1415| 254(10") 22
300X300X355 (14") 300 | 300 | 50 40 | 150 [ 250 | 35 | 16 | 150 | 105 | 1415| 354 (14") 30
300X300X508 (20") 300 | 300 | 50 40 | 150 | 250 | 35 16 | 150 | 105 | 1415| 508 (20") a4
300X300X762 (30") 300 | 300 | 50 40 | 150 [ 250 | 35 | 16 | 150 | 105 | 1415| 762(30") 66
300X300X1016 (40") | 300 | 300 | 50 40 | 150 [ 250 | 35 | 16 | 150 | 105 | 1415| 1016 (40") 88
300X300X1524 (60") | 300 | 300 | 50 40 | 150 [ 250 | 35 | 16 | 150 | 105 | 1415| 1524 (60") 132
250X250X1016 (40") | 250 | 250 | 50 35 | 125 [ 206 | 30 | 14 | 125 | 90 |1180| 1016 (40") 58
200X200X1016 (40") | 200 | 200 | 35 28 | 100 [ 170 | 25 | 12 |100 | 70 | 943 | 1016 (40") 37
150X150X1016 (40") | 150 | 150 | 25 22 | 75 (127 | 20 | 10 | 75 |55.50| 720 | 1016 (40") 21
250X250X250 (special) | 250 | 250 | 50 32 | 150 [ 228 | 30 | 14 |100 | 82 |2600 250 16
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ANAHTAR TIPI USTURMACALAR

Key Type Fenders
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ANAHTAR TIPI USTURMACALAR
Key Type Fenders

DEFLECTION TEST :

Not : Usturmagalarimiz PIANC 2002 standartlarina gore test yapilir.
Note : Our fenders were tested according to PIANC 2002 standards.
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DEFLECTION TEST OF: KEY TYPE FENDER 300x300x762 (30")
Test Place : Ermaksan Factory/Gebze Industrial Zone
Date :16.11.2019 11:12:34
Test Equipment: 12.press
Free height of Fender: 300
Hardness of fender Material: 65 SHORE
Conpany Name: ERMAKSAN GEMi
1 kg=9.81 Newton 1000 Newton=1K n

OPERATION STEPS Reaction Force Energy Absorption Force
Deflection kg (Kn) kg-m (Kn-m)
Steps 1 5% 285mm 3850 37,769 57 kg-m 0,559 Kn-m
Steps 2 10% 270mm 6950 68,180 161 kg-m 1,579 Kn-m
Steps 3 15% 255mm 10300 101,043 315kg-m 3,09 Kn-m
Steps 4 20% 240 mm 12550 123,116 503 kg-m 4,934 Kn-m
Steps 5 25% 225 mm 14100 138,321 714 kg-m 7,004 Kn-m
Steps 6 30% 210mm 16300 159,903 958 kg-m 9,397 Kn-m
Steps 7 35% 195 mm 20550 201,596 1266 kg-m 12,419 Kn-m
Steps 8 40% 180 mm 27700 271,737 1681 kg-m 16,49 Kn-m
Steps 9 45% 165 mm 37150 364,442 2238 kg-m 21,954 Kn-m

PERFORMANS DEGERLERI (YUK-BASING EGRIsSI)
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Diger test degerleri igin firmamizi arayabilirsiniz.
You can call our company for other test values.
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Sertifika e

Certificate

TORKEN

e, TURK LOYDU

TYPE APPROVAL CERTIFICATE

This Certificate consists of 2 pages.

This is to cenify that the
KEY TYPE FENDER

With type designations

ER-002
Manufactured by
ERMAKSAN GEMI VE TEKNE YAN SANAYI-TASVIRE ORAK
Tuzla-ISTANBUL/TURKEY
Is found to comply with

Tiirk Loydu Rules Part A Chapter 2 July 2016 , Tiirk Loydu Rules Pant B Chapter 4 January 2017
and TSE K 46 Maritime Structures Fenders Centification Criteria November 2008

Application : Key type fenders to be used Marine Industry (Harbor) according 1o
Tirk Loydu rules and TSE K 46.

Design t ERMAKSAN GEMI VE TEKNE YAN SANAYIL-TASIRE ORAK

Sizes : See Attached Appendix 1

Address of Manufacturer : Avdintepe Mah. Vural Sokak No:13
Tuzla-ISTANBUL/TURKEY

Place and date : ISTANBUL/ 25.05.2018

Subject to the conditions referred 10 2™ pages, this certificate is valid until 23.05.2023
|

e — Ld

Emrah SOGOTCO | Ulas DEMIR 7

New Building Division Manager Survevor

OZEL IMALAT USTURMACALAR
SPECIAL MANUFACTURING FENDERS

30 | 7/

Ozel Usturmaca - Special Fender : 300x300x@100x1250 - Agirlik/Weight : 196 kg
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M TIPI USTURMACALAR
M Type Fenders

M TiPi USTURMAGA

Bu tip usturmacalar W tipi usturmacalarla ayni teknik 6zellikleri gosterir. Fakat daha genis ve baglanti
mil yerleri daha farklidir bir boyda daha az mil kullaniimis olur. Orta kisimlarinda déndtirilerek montaj
radisu yapilmis olur.

M TYPE FENDERS

This type of fenders exhibit the same characterictics as the W-type fenders. But they are wider and
the connection shaft areas are different,thus allowing to use less shaft in a length. The mounting radius
is made by rotating from the mid-section.
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M TIPI USTURMACALAR
M Type Fenders
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"G" Olgiisii Montaj Mili +1mm
"G" Size Fixing Pin. £1mm

AGIRLIK(kg)
KOD - TYPE- M A B C D E El F G H(mm- R(min) T +
inch) WEIGHT(kg)
250x120x1016 (40"") 250 | 120 | 95 (22| 60 | 45 | 35 | 181016 (40") 1300 10 26
300x150x1016 (40") 300 | 150 | 110 | 22| 80 | 60 | 35 | 20 (1016 (40") 1565 10 34
400x200x1016 (40") 400 | 200 | 150 | 22 | 100 | 72 | 40 | 20 1016 (40") 2090 12 61
600x300x1016 (40") 600 | 300 | 225 [ 40 | 150 | 100 | 60 | 35{1016 (40") 3100 16 165
800x400x1016 (40”") | 800 | 400 | 300 | 50 | 200 | 145 | 90 | 45 |1016 (40”)| 4200 | 18 240
1000x500x1016 (40") 1000 | 500 | 375 | 60 | 250 | 180 | 120 | 55 {1016 (40") 5200 20 385
Usturmacalarimizi istenilen renklerde imal edebiliriz. CESITLI BOY OLCULERINDE KESIiLEBIiLIR

We can produce our fenders in the desired colors. THIS ARE CAN BE CUT ANY SIZES
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M TIPI USTURMACALAR
M Type Fenders
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W TIPI USTURMAGCALAR
W Type Fenders

W-TIPI USUTRMACA

Bu tip usturmacalar darbeyi diger anahtar tip usturmacalara gore daha kuvvetli alir. Alin tarafi kanalli
oldugu igin stirttinme kuvveti azdir. Surtinme kuvveti az fakat darbe kuvveti daha fazladir. Bu
nedenden dolayl romorkorlerde oldugu kadar iskelelerde ‘de kullanilabilir.

W-TYPE FENDERS

This type of fenders absorb the shocks better compared to the other key-type fenders.

The friction force is low due to the channels at the forward face.

The friction force is low, but the shock force is higher. Therefore, may be used on the tugboats as well
as the piers.
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W TIPI USTURMAGCALAR
W Type Fenders
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"G" Olgiisii Montaj Mili +1mm
"G" Size Fixing Pin. £1mm

KOD-TYPE-W| A | B | c |D|E |E1 | F | G H(mm- | R(min) | T Aé‘“"j"(kg’

inch) WEIGHT(kg)
240x150x1016 (40”) | 240 | 150 | 150 |25 | 90 | 70 | 35 | 20 | 1016 (40”) | 1224 | 10 29
320x200x1016 (40”) | 320 | 200 | 200 | 30 | 120 | 90 | 40 | 25 | 1016 (40”) | 1630 | 12 49
480x300x1016 (40”") | 480 | 300 | 300 | 40 | 180 | 140 | 60 35 1016 (40") 2400 16 125
480x300x1524 (60") | 480 | 300 | 300 | 40 | 180 | 140 | 60 35 1524 (60) 2400 16 187
640x400x1016 (40”) | 640 | 400 | 400 | 50 | 240 | 185 | 90 45 1016 (40™) 3250 18 200
640x400x1524 (60”) | 640 | 400 | 400 | 50 | 240 | 185 | 90 | 45 1524 (60”) 3250 18 300
800x500x1016 (40”) | 800 | 500 | 500 | 60 | 300 | 235 | 120 | 55 1016 (40”) 4000 20 318
800x500x1524 (60”) | 800 | 500 | 500 | 60 | 300 | 235 | 120 | 55 1524 (60") 4000 20 477

Usturmacalarimizi istenilen renklerde imal edebiliriz.
We can produce our fenders in the desired colors.
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W TIPI USTURMACALAR
W Type Fenders

ORNEK :
SAMPLE :

Cesitli boy ve ol¢iilerinde kesilebilir. Usturmacalarimizi istenilen renklerde imal edebiliriz.
This are can be cut any sizes. We can produce our fenders in the desired colors.
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DEFLECTION TEST OF: W TYPE FENDER 480x300x1016 (40")
Test Place : Ermaksan Factory/Gebze Industrial Zone
Date :16.11.2019 11:44:26
Test Equipment: 12.press
Free height of Fender: 300
Hardness of fender Material: 70+2 shore
Conpany Name: ERMAKSAN GEMi
1 kg=9.81 Newton 1000 Newton=1K n

OPERATION STEPS Reaction Force Energy Absorption Force
Deflection kg (Kn) kg-m (Kn-m)
Steps 1 5% 285mm 12350 121,154 185 kg-m 1,814 Kn-m
Steps 2 10% 270 mm 20400 200,124 491 kg-m 4,816 Kn-m
Steps 3 15% 255mm 30100 295,281 942 kg-m 9,241 Kn-m
Steps 4 20% 240 mm 40750 399,758 1553 kg-m 15,234 Kn-m
Steps 5 25% 225mm 49200 483,652 2291 kg-m 22,474 Kn-m
Steps 6 30% 210mm 53150 521,402 3088 kg-m 30,293 Kn-m

PERFORMANS DEGERLERI (YUK-BASING EGRISi)
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B TIPI USTURMACALAR
B Type Fenders

B Tipi Usturmacalar

Bu tip usturmacalar genellikle agdirlik istenmeyen durumlarda kullanilir. Profil yapisi itibariyle alindan
veya yandan gelen kuvvetlere karsi kayma ve esneme 6zelligine sahiptir.

Kauguk olmasi sebebiyle politiretan usturmacgaya gére daha dayaniklidir.

Ultraviyole, ozon ve deniz suyuna karsi direglidir.

Catlama ve kinilma yapmaz.

Montaj ve demontaji kolaydir, montaj delikleri 6zel tapa ile kapatilr.

Tekne kilipestelerine ve iskelelerede montaj yapilabilir.

B 6lclst 1 - 3 mm biylk olabilir

NOT: Usturmacalarimiz; TSE K46 Normlarina gore imal edilmis olup, Loyd sertifikalari
mevcuttur.

B-TYPE FENDERS

Generally, this type of fenders are used under conditions, where no weight is required.
Their profile structure allows them to shift and flex under the head-on and lateral forces.
The rubber material is stronger than the polyurethane fenders.

Those are resistant against the ultraviolet rays, sea water and ozone.

Do not crack or break.

Easy to install and uninstall, the mounting holes are capped with special plugs.

Can be installed in the vessel's bullwarks and quays as well.

The B size can be 1-3 mm.

NOTE: Our fenders are manufactured according to the TSE K46 standards and Loyds
certificates are available.

Usturmacalarimizi istenilen renklerde imal edebiliriz.
We can produce our fenders in the desired colors.
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B TIPI USTURMAGALAR
B Type Fenders
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= = 1500
K e
G H H H H | H G
A i CELIKBETON VEYA HDPE
- STEEL WHARF or HDPE .
A-A KESITI - AAASECTION
YANDAN MONTA] B
A _ LATERALLY INSTALLATION
_ﬂ':- dh r Irn (all ..._.n i i
I
I
RS — | —fDS— | — LD — | LB — | — S — | —£ A
R |
Ll ] ] |
g =y A ? : n.': I:I o _l. i L= o I'I'.l
— CELIKBETON VEYA HDPE

STEEL WHARF or HDPE
ALINDAN MONTAJ

LATERALLY INSTALLATION

1500 A-A KESITI - AASECTION
I Z
& 5= :
Al 2
[ _
L | ) .-
*A: OLGUST 250-300 mm TEKNIK RESIMDETAYLARI A i / :
*3: DMENSIONS 250-300 mmTECHNICAL DETAILS ~ — =1
GELIKBETON VEYA HD!

STEEL WHARF or HDPE

Agirhk K
KOD - TYPE -B A B c D E F G H K Wgeiqht Kgq

TIP: 65x30x1500 65 30 16 @ 10,5 M8 -10 | @24 | 125 | 250 12 4
TiP: 100x45x1500 100 | 45 18 @ 10,5 M8 - 10 (@24 | 125 | 250 20 5,5
TiP: 120x50x1500 120 | 50 22 211 M8 -10 @ 25| 125 | 250 25 6,2
TIP: 140x60x1500 140 | 60 26 2 13 M10 - 12 | @ 27 | 125 [ 250 25 7,8
TIP: 160x70x1500 160 [ 70 28 2 15 M12 - 14 | @ 32 | 125 [ 250 32 10,5
TiIP: 160x110x1500 160 [ 110 35 @2 15 M12 - 14 | @ 32 | 125 | 250 32 14,5
TIP: 180x90x1500 180 [ 90 35 2 15 M12 - 14 | @ 32 | 125 [ 250 40 15
TiP: 200x90x1500 200 | 90 35 2 16,5 [ M14 - 16 | @ 34 | 125 | 250 50 16
TiP: 200x150x1500 200 | 150 | 60 2 18 M14 - 16 | @ 34 | 125 | 250 50 32
TiP: 250x125x1500 250 | 125 50 2 18 M16 @ 34| 125 | 250 60 32
TIP: 300x150x1500 300 | 150 | 60 218 M16 @34 | 125 | 250 70 45
TIP: 300x250x1500 300 | 250 | 100 2 18 M16 @34 | 125 | 250 70 70
Usturmacgalarimizi istenilen renklerde imal edebiliriz. NOT: Bos kanallar polietilen képtk doldurulabilir.

We can produce our fenders in the desired colors. NOTE: Empty channels are filled with polyethylene foam.
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B TIPI USTURMACALAR

B Type Fenders
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Sertifika

Certificate

Certificate No: TO.DERB17-1353-05

TURK LOYDU

TYPE APPROVAL CERTIFICATE

This Certificate consists of 3 pages.

T'his is to certify that the
B TYPE FENDER
With type designations
ER-010
Manufactured by
ERMAKSAN GEMI VE TEKNE YAN SANAYI-TASVIRE ORAK
Tuzla-ISTANBUL/TURKEY
Is found to comply with

T'irk Loydu Rules Part A Chapter 2 July 2016, Tirk Loydu Rules Part B Chapter 4 January 2017
and TSE K 46 Maritime Structures Fenders Centification Criteria November 2008

Application : B type fenders to be used Marine Industry (Harbor) according to
Tirk Loydu rules and TSE K 46.

Design : ERMAKSAN GEMI VE TEKNE YAN SANAYI-TASIRE ORAK
Sizes : See Anached Appendix

Address of Manufacturer : Aydintepe Mah.Vural Sokak No:13
Tuzla-ISTANBUL/TURKEY

Place and date : ISTANBULY 25.05.2018

Subject to thé conditions referred 10 2™ pages, this certificate is valid until 23.05.2023

— Jrﬂ\:w}- _/{ Y

Emrah SOGUTCU {las DEMIR 7
New Building Division Manager Survevor
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D TIPI USTURMACALAR
D Type Fenders

D TIPI USTURMACA

D tipi usturmacalarimiz (NR) kauguktan imal edilmektedir. Darbeye, deniz suyuna ve glinesisinlarina
(ozon) dayaniklidir.

Firmamiz lastik sertligi shore A 50 - 55 veya 60 - 70 olarakta imal etmektedir. Darbenin fazla oldugu
bolgelerde shore yliksek olan usturmaca cesitlerimiz monte edilmektedir. Usturmacanin montaj
esnasinda iyi oturmasi amaciyla kdseleri pahli olarak yapilmistir. B 6lgliist 1 - 3 mm arasinda blyuk
olabilir.

Hertiirlii teknik bilgi, dedisik 6i¢l ve farkl usturmaca renkleri igin firmamizi arayabilirsiniz.

D-TYPE FENDERS

The D-type fenders are made of (NR) rubber. They are resistanst against shocks, sea water and sun
rays (ozone).

Our company manufactures those fenders in rubber hardnesses of shore A50 - 55 veya 60 - 70 Our
fenders with higher shore hardness are installed in the places, where the shocks are stronger. The
corners of those fenders are chamfered for a better fit during installation. The B dimension may be
larger by 1-3 mm.

you may contact our company for further technical information, different sizes adn different fender
colors available.

NOT: Usturmacalarimiz; TSE K46 Normlarina gore imal edilmis olup, Loyd sertifikalari mevcuttur.

NOTE: Our fenders are manufactured according to the TSE K46 standards and Loyds certificates are
available.
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D TIPI USTURMACALAR
ALIN MONTAJI D Type Fenders
FRONT INSTALLATION
a
= / AAKesiti\ TEKNE YAN MONTAJ
il / RN : BOAT SIDE INSTALLATION
J | P —
et \ He 0,50XB _
A R
| c [T |
° i
| S S -\""'-\._ - |
) TSR |
< o | |
 (E)ennk
Ny
Iki Kége Pahlidir
Two Corner Chamfer B [
KOD-TYPE-D| A B a b 9 T Agirhik kg + - Weight kg *
D 60x60 60 60 37 38 1100 5 3.2
D 80x80 80 80 48 50 1100 6 5.5
D 90x100 90 100 40 65 1120 8 9
D 100x100 100 100 60 60 1100 8 9.5
D 110x110 110 110 61 63 1100 10 11.5
D 120x120 120 120 65 65 1100 10 14
D 140x140 140 140 79 79 1100 12 19
D 160x160 160 160 89 89 1100 12 25
D 200x200 200 200 110 112 1020 14 36
D 200x200 200 200 112 112 1500 14 53
D 250x250 250 250 139 141 1200 14 63
D 300x300 300 300 163 166 1200 16 95
D 400x400 400 400 217 222 1200 18 163
D 500x500 500 | 500 | 280 | 300 | 1500 | 20 320

Usturmacalarimizi istenilen renklerde imal edebiliriz.
We can produce our fenders in the desired colors.
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D TIPI USTURMACALAR
D Type Fenders

OZEL D TiPI USTURMACGA OLGULERI
SPECIAL D TYPE FENDERS

KOD - TYPE - D A B a b C Agirhk kg £ / Weight kg
D 100x150x@40 100 150 @340 7340 1480 27
D 200x200x@75 200 200 @75 @75 1500 62
D 300x200 300 200 200 100 1200 14 55

Usturmacgalarimizi istenilen renklerde imal edebiliriz.
We can produce our fenders in the desired colors.
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Sertifika

Certificate

Certificate No: TO.DEB.17-1353-04

o-,lz --
TURK LOYDU

TYPE APPROVAL CERTIFICATE

This Certificate consists of 3 pages.

I'his is to certify that the

D TYPE FENDER

With type designations

ER-003

Manufactured by

ERMAKSAN GEMI VE TEKNE YAN SANAYI-TASVIRE ORAK
Tuzla-ISTANBUL/TURKEY
Is found to comply with

Turk Loydu Rules Part A Chapter 2 July 2016 , Tiirk Loydu Rules Part B Chapter 4 January 2017
and TSE K 46 Maritime Structures Fenders Certification Criteria November 2008

Application ¢ D type fenders to be used Marine Industry (Harbor) according to

Tirk Loydu rules and TSE K 46.

: ERMAKSAN GEMI VE TEKNE YAN SANAYI-TASIRE ORAK

: See Attached Appendix I

Address of Manufacturer : Aydintepe Mah. Vural Sokak No:13

Tuzla-ISTANBUL/TURKEY

Place and date : ISTANBUL/ 25.05.2018

Subject to the-conditions referred to 2* pages, this certificate is valid until 23.05.2023

| ? 7

e I’nk ; - ',{a‘ﬁwéﬁf':
— .-

Emrah SOGUTCU ' " Ulag DEMIR 7

New Building Division Manager Surveyor
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KOSE TIPI USTURMACALAR
Corner Type Fenders

KOSE TiPiI USTURMAGALAR

Bu tip usturmacalar genellikle iskelenin alinlarina ve iskelenin dikey kdselerine montaj yapilir.

Yatlarin, gemilerin ve botlarin iskeleye yanasma durumunda iskele kdselerine ¢arpip hasar almasi
engellenmis olur. iskele alnina takildi§i zamanda hem yandan gelen kuvvete hemde tekne 6n kafa veya
burun kismindan yanastidi zamanda tekneyi korumus olur. Ayni zamanda bu modellerde tekne burun
kismina montaj yapilarak 6n taraftan gelen darbeyi yok etmis olur.

CORNER TYPE FENDER

Those fenders are usually installed on the faces and vertical corners of the pier. They prevent the yachts,
ships and boats from being damaged by ramming the corners when during mooring.

When installed on the face of the pier, they protect the hull against the lateral impacts in addition to providing
protecting while approaching head or bow first.

Those fenders are also installed at the bow of the vessels to absorb the frontal impacts.
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M
K |

B

&

KOSE TIPI USTURMAGCALAR
Corner Type Fenders

Adgirlik (KG =
KOD - TYPE A B C D E F G H K L M Wgeight((KG :I:))
C.F.R80 R80 |150| 20 | 150 | 350 25 | M16 | 18 36 36 53 28
C.F.R100 R100(180| 25 | 150 |350| 30 | M16 | 18 36 36 54 40
C.F.R120 R120|220| 30 | 150 |350| 40 | M20 | 22 44 42 64 58
C.F.R140 R140|250| 40 | 150 | 350 | 50 | M24 | 26 50 52 78 78
C.F.R160 R160 (300| 50 | 150 | 350 75 | M30 | 32 64 64 96 113
C.F.R200 R200 (350 | 50 | 150 | 350 | 50 | M30 | 32 64 64 96 160
C.F.R250 R250 (420 | 55 | 150 | 350 | 60 | M36 | 38 76 78 116 240
C.F.R300 R300 (500| 55 | 150 | 350 | 60 | M36 | 38 76 78 116 330
C.F.R400 R400 (650 | 60 | 150 | 350 75 | M39 | 42 84 86 128 570
C.F.R500 R500 |825| 60 | 150 | 350|100| M39 | 42 84 86 128 820

i — __.- e
- — e | - .- 1
e — — - 4

POl Salldddd: Bmdoaiddd =

- P
-

" _




¢i: ERMAKSAN

/ GEMI KAUCUK SANA www.ermaksangemi.com

KOSE TIPI USTURMACALAR
Corner Type Fenders

)

Deflection - Test

B - L TR R |

NOT: Usturmacalarimiz; TSE K46 Normlarina gore imal edilmis olup, Loyd
sertifikalari mevcuttur.

NOT: Biitiin Usturmaca Cesitlerimizde degisik olgliler ve renkler icin firmamizi
arayabilirsiniz.
NOTE: If you have any question and more information, don’t hesitate to contact us.
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SILINDIR TIPI USTURMAGCALAR
Cylinder Type Fenders

"

KOD - TYPE D d L ",’\vge'i';'l:‘t o

S 150x75x1200 150 75 | 1200 21

S 250x100x600 250 | 100 | 600 32

S 300x120x600 300 | 120 | 600 48

S 400x140x600 400 | 140 | 600 100
S 200x100x2000 200 | 100 | 2000 62

S 200x75x2000 200 75 | 2000 72

S 250x125x2000 250 | 125 | 2000 100
S 250x100x2000 250 | 100 | 2000 110
S 300x150x2000 300 | 150 | 2000 140
S 300x100x2000 300 | 100 | 2000 166
S 400x200x2000 400 | 200 | 2000 255
S 400x150x2000 400 | 150 | 2000 290
S 500x250x1500 500 | 250 | 1500 300
S 600x300x2000 600 | 300 | 2000 575
S 600x200x2000 600 | 200 | 2000 680
S 800x400x2000 800 | 400 | 2000 1030
S 800x300x2000 800 | 300 | 2000 1180
S 1000x500x1500 1000 | 500 | 1500 1200
S 1200x600x2000 1200 | 600 | 2000 2250
S 1400x700x2000 1400 | 700 | 2000 3050
S 1600x800x2000 1600 | 800 | 2000 4000

NOT : Usturmacgalarimiz; TSE K46 Normlarina gore imal edilmis olup, loyd sertifikalari mevcuttur.

NOT : Biitiin usturmaca cesitlerimizde degisik él¢iiler i¢in firmamizi arayabilirsiniz.

NOTE : Our fenders are manufactured according to the TSE K46 standards and Loyds certificates are available.
NOTE : If you have any question and more information, don’t hesitate to contact us.

Usturmacalarimizi istenilen renklerde imal edebiliriz.
We can produce our fenders in the desired colors.
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SRNEK SILINDIR TIPI USTURMACALAR
SAMPLE : Cylinder Type Fenders

100000
90000
80000
70000
60000
50000
40000
30000
20000

0

reaksiyon

absorbe

REACTION-DEFLECTION

0 10 20 30 40 50 60

Zaman/Time %Deflection

Diger test degerleri igin firmamizi arayabilirsiniz.

You can call our company for other test values.

il 1 P
1 N
Usturmacgalarimizi istenilen renklerde imal edebiliriz.
We can produce our fenders in the desired colors.
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SILINDIR TIPI USTURMACALAR
Cylinder Type Fenders

<

ERMAKSAN

TEST RESIMLERI - TEST PICTURES

Usturmacgalarimizi istenilen renklerde imal edebiliriz. We can produce our fenders in the desired colors.
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Sertifika

Certifika

Certificate No: TODER17-1 306

TURK LOYDU

TYPE APPROVAL CERTIFICATE

This Certificate consists of 4 pages.

This is to certify that the
CYLINDER TYPE FENDER
With type designations

ER-004

Manufactured by

ERMAKSAN GEMI VE TEKNE YAN SANAYI-TASVIRE ORAK
Tuzla-ISTANBUL/TURKEY
Is found to comply with

Turk Loydu Rules Part A Chapter 2 July 2016, Tirk Loydu Rules Pant B Chapter 4 January 2017
and TSE K 46 Mantime Structures Fenders Certification Criteria November 2008
Application ¢ Cylinder fenders to be used Marine Industry (Harbor) according to
Tark Loydu rules and TSE K 46
Design : ERMAKSAN GEMI VE TEKNE YAN SANAYI-TASIRE ORAK
Sizes : See Attached Appendix

Address of Manufacturer : Aydintepe Mah, Vural Sokak No:113
Tuzla-ISTANBULTURKEY

Place and date : ISTANBUL/ 25.05.2018

Subject 1o the conditions referred 1o 2™ pages, this certificate is valid until 23.05.2023
1
7
1 / ; /4
# VAL (- w..é,

Emrah SOGOTCO | Ulas DEMIR 7
New Building Dh'hiol\,\hngcr

Form Mo CE 1914 81* Kewuary 2018 Page | 0f 4
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ALIN TIPI USTURMAGCALAR
Front Type Fenders
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ALIN TIPI USTURMAGCALAR
Front Type Fenders

KOD-TYPE : 40x295x900 mm
KOD-TYPE : 40x295x1300 mm
KOD-TYPE : 500x 800x200 mm
KOD-TYPE : 1000x800x200 mm
KOD-TYPE : 640x520x32 mm
KOD-TYPE : 625x500x120 mm
KOD-TYPE : 1250x500x120 mm
KOD-TYPE : 90x100x500 mm
KOD-TYPE : 90x300x500 mm
KOD-TYPE : 300x100x1380 mm
KOD-TYPE : 300x300x@100x1250 mm

NOT: Biitiin Usturmaca Cesitlerimizde degisik olcililer ve renkler icin firmamizi
arayabilirsiniz.

NOTE: If you have any question and more information, don’t hesitate to contact us.
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ASKI TIPI USTURMACALAR
Hanger Type Fenders

A

ASKI TIPI USTURMACALAR

Aski tipi usturmacalar genellikle gemilerin yan yana gelerek birbirlerine garpmasini engellemesi igin
Grettigimiz bir usturmaca tipidir.

Ayni zamanda, Liman usturmacasi olarak ‘ta kullanilabilir, yani iskelelere belli bir mesafelerde asilarak
geminin yanasma kuvvetini absorbe eder. Reaksiyon dederleri lastik sertligine gére dedisebilir.

Bu sistem cok pratik bir sistemdir. Fakat liman iginde kullaniimasi daha iyidir. Cinki geminin ¢ok
hareketli olmasi usturmacayi fazla hareketlendirebilir ve zarar verebilir. Fakat kullanimi kolay ve pratik
bir usturmacadir.

Bu tip usturmaca ici bos fakat yan kenarlari daha kalin etli oldugu icin performans ve absorbe
dederleride ylksektir. Sikisma esnasinda da bosluktan dolayr esnemesi daha mikemmeldir. Listedeki
tiplere gore performans ylk dederleri vardir. Kiiglik yat tekneleri icin absorbesi biraz fazla gelebilir.

Absorbe ve reaksiyon dederleri igin litfen firmamizi arayin.

HANGER TYPE FENDER

This type of fenders are generally produced to prevent ships to be harmed when they come side by
side and touch each other.

Also, they can be used as marine/port fenders, that is to say, they can absorb ship's berthing force
when they are located properly on the pier. Reaction values can change dependly on the hardness of
rubber.

This system is pretty practical. In any case, using these fenders in the marines are much more
efficient. Because, being in the move all the time on the ships can damage them. However, hanging
type fenders are easy to use and practical. These fenders' empty inside but their perimeters are pretty
thick. So that, their performance and absorbation values are relavently higher. They stretch perfrctly.
In the list below, it is possible to see the types ans performances. The absorbation might be too much
for small boats.

For the detailed information and values, please feel free to contact us.
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ASKI TIPI USTURMACALAR
Hanger Type Fenders

the lock of rope
connection or chain

—

* * % & + F + ¥ ¥ ¥+ ¥+ ¥ ¥ ¥ ¥ + ¥+ + &+ + #
+* * * o+ -

+ o+ ¥+

P

+

Diger test degerleri icin firmamizi arayabilirsiniz.

You can call our company for other test values.

‘+++\L<—\r vvvvvvvvvvvvvvvvv +* * : « bronzr ring
-I—fQ-‘-Q-‘-0‘0++_’++|—f+1—+*<—4+‘+’+*+*!f+++‘++1—+0:>/ hmm“m
— B _—
C
Agirhik kg *
KOD-TYPE | p B C D E F G H | weight kg +
Type 150 150 400 425 35 65 16 500 18 6,5
Type 250 250 640 680 50 100 20 765 25 25
Type 350 350 740 780 75 150 25 900 30 65
Type 500 500 875 935 100 200 30 1070 45 147
Type 750 750 1250 1300 240 300 40 1480 54 440
100000
90000
S 80000
G 70000
w
& 60000
w
Q 50000
CE) 40000 e r@aksiyon
5 30000 bsorb
5 20000 e ghsorbe
% 10000 B
0
0 10 20 30 40 50 60
Zaman/Time %Deflection
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ASKI TIPI USTURMACALAR
Hanger Type Fenders

TIP Kodu usturmacanin yiiksekligidir.
Lastik sertligi 65 +£3 Shore - A sertlik arttikca deflection dederi artar.

Not: bu tip usturmacalarda, usturmacaya gelen kuvvet dogru orantili yikselir ve usturmaca igindeki
delik birbirine birlestikten sonra lastik ezilir ve kuvvet yukari gikar.

Usturmacanin icindeki delik kismi elastikiyeti arttirir ve absorbe zamani uzamis olur. Bu nedenle ‘de
darbenin esnek bir sekilde zamani uzamis olur.

Height of fender is type's code.
Hardness of tyre is 65 £3 shore A.If temper of hardness increase,deflection's value will increase.

NOTE : When we use force in this fender,the fender move higher and the hole in the fender engage
with each other then tyre labor under force and force move up.

The hole in the fender increase elasticity and we spin out the time of absorbation. Therefore ,we spin
out the time of blow resiliently.
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BALON TIPI USTURMACA
Balloon - Type Fenders

BALON TIPI USTURMACA

Bu tip usturmacalar hafif ve tasinmasi kolaydir. Su iginde batmaz, asilarak veya yatay olarak montaji
yapallabilir; su iginde iginde yan pozisyonda iki tekne arasinada konulabilir. Darbeyi gok esnek bir sekilde alir.
Dis kisminda cesitli renklerde kilifi vardir. Buytk modellerimizde gekme kuvvetini almasi igin karsilikh mapalar
2 adet krom saplamalarla birbirine bagldir. Yan kuvvetlerde disindaki lastik kilif ve igindeki poliliretan
sayesinde ¢ok iyi esnenmis olur.

BALLOON-TYPE FENDERS

This type of fenders are light and easy to carry. They do not sink in the water and can be installed either by
suspending or horizontally; they can be placed between two vessels laterally in the water. They absorb the
shocks very flexibly. The external cover may be supplied in various colors. In our larger models the facing
eyebolts are attached to each other with 2 chromium studs to absorb the tensile forces. Can flax under the
lateral forces very well because of the external rubber cover and polyethylene core.

Lastik H.D.Poliiiretan Dolgu
Rubber H.D.Poliiiretan Filling

" Bronz Burg
' Bronze Bushing
i
< S
!

KOD-TYPE A B C D E F Agirlik Kg. - Weight Kg.
150 150 430 485 400 4 016 2
250 250 480 550 425 5 0 20 8,75
350 350 830 910 740 6 025 17
500 500 995 1125 875 8 @ 30 33,5
750 750 | 1410 1570 1250 10 3 40 100
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SILINDIR BORU TIPI USTURMACA ( TORPIL )
Fender Tube Cylinder

LASTiK 657 SHORE
RUBBER 65%> SHORE

v Loy
Lr-lt Q

SILINDIR BORU TIPI USTURMACA 3 .
FENDER TUBE CYLINDER ¢ OA B c D E Agirhk Kg. - Weight Kg.
TiP: SB 150x395 150| 395 [ 34 58 | 85 8,700

TiP: SB 250x700 250 700 | 50 45 | 70 20,500

TiP: SB 350x750 350| 750 | 75 50| 105 35,500
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TAMPON TiPI USTURMACA
Buffer Type Fenders

s

MUHTALIF LASTIK ELEMANLARI ICIN Bizi ARIYABILIRSINizZ.
CALL US FOR VARIOUS RUBBER COMPONENTS.

20 mm x 80 mm x 350 mm

) 35 mm x 520 mm x 640 mm
Ozel Levha Lastikler 40 mm X 295 mm x 1290 mm
Special Sheet Rubbers 40 mm x 295 mm x 900 mm
100 mm x 300 mm x 1380 mm
125 mm x 500 mm x 1250 mm
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ISKELE BABALARI
BOLLARDS
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ISKELE BABALARI
Bollards

Liman veya rihtimlara yanasan gemilerin halatlarini baglamak icin iskelelere
cakilan veya sabitlenen halatlarin kaymasi ve ¢cikmamasi igin tst kismi siskin

olan dékme demirden yapilan kitlelerdir.
Ermaksan imalatlari asagidaki cizelgelerde gorildigu gibi 3 tip malzemeden

dretilmigtir.

Pik dokim, Sifero dokim ve Celik dékim olur. Bu dékim cinslerine ve
kalitelerine gore iskele babalarinin cekme kuvvetleri TYPE kodlar olarak
yazilmigtir.

Cekme kuvvetlerine gore baglanti civata hesaplari yapilmistir. Daha fazla bilgi
icin ltfen firmamizi arayiniz.

Bollards Are Masses Made Of Cast-iron And Hammered Or Fixed Onto Piers For
Ships Approaching To Port Or Docks To Tie Their Ropes And The Top Parts Of
These Bollards Are Made Larger Especially So That The Repos Don't Slip Off.
Ermaksan Productions Are Made Of 3 Types Of Materials As Seen In The Charts

Below.

They Are; Pig Cast Iron, Nodular Cast Iron And Steel Cast Iron. Force Of Pu”mgJ
Of Bollards Has Been Written As TYPE Codes According To These Types And
Qualities Of Cast Iron.
Connection Screw Calculations Have Been Done According To Pulling Forces.
PleaseCall Our Company For More Information.
5-10 TONLUK iSKELE BABASI 10 -20 TONLUK iSKELE BABASI 20-40 TONLUK iSKELE BABASI 40-80-100 TONLUK iSKELE BABASI
., S -l . m—
£ . _ ,
T—H ‘ T ‘Ccl :J [ 2. Model &
T m | 1
L:__ .{‘4'—#
1 b 5 y .
1 -G K __K _G_
!
';‘ r w i

G

G_K

3/ e A ] J, " .
KOD-TYPE | A | B[ C | D D-1 E|F|G|H|K|KI| L|M |~AGIRLIKKG - WEIGHT KG
5-10 TON 2501 250 | 40 |65 | ©33-M27-M30] 20 | 20 | 50 [290 [ 150 | - | 200 160 42
10-20 TON 300 [ 300 | 50 | @56 @32-M27-M30| 25 | 25 |47.5]290 [ 205 - | 231|231 55
20-40 TON 400 | 400 | 65 | 082 | @42-M36-M39] 43 [ 22 [ 50 [ 350 [ 300 - | 235|245 90
40-80-100 TON| 625 | 625 | 105 |@120( @48-M42-M45]52,5152,5(82,5| 545 | 230 | 460 | 450 ] 610 310

1-MALZEME: CELIK DOKUM GS 52 (DIN 1681) KALITESI ILE IMAL EDILMISTIR. .
2-MALZEME: SFERO DOKUM GGG-40 (DIN 1563) KALITESI ILE IMAL EDILMISTIR.
3-MALZEME: PIK (GRi) DOKUM GG-25 (DIN EN 1561) KALITESI ILE IMAL EDILMISTIR.

1-MATERIAL: STEEL CASTING IS PRODUCED WITH THE QUALITY OF GS 52 (DIN 1681).
2-MATERIAL: SFERO CASTING GGG-40 (DIN 1563) IS PRODUCED WITH QUALITY.
3-MATERIAL: PIK (GRI) CASTING GG-25 (DIN EN 1561) IS PRODUCED WITH QUALITY.
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ISKELE BABALARI
Bollards

Dedisik Olgllerde ve daha blylik babalarimiz mevcuttur.

We have mooring bollards in different sizes and bigger type
mooring bollards in our scope.
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USTURMAGA PERFORMANS TESTI

Usturmacalar, genellikle PIANC 2002 esaslarina gore test edilir.
Ustumacalara 6zel bir pres altinda, dik yonde ve basing altinda test yapilr.
PIANC 2002 esaslarina gore basing yikleme hizi dakikada 2 - 8 cm araliginda yapilir ve
test ortam sicakligi 23 ¢ = 5 ¢ olmalidrr.

Bu testi yapmanin ozelligi: Usturmacanin reaksiyon kuvveti, minimum ve maksimum
sonimleme ( Absorbsiyon ) degerini bulmaktir. Tasarim degerine ulasildigi andaki sikisma
( defleksiyon ) oranina kadar % 5 araliklarla kaydedilir. ve daha sonra absorbesi hesaplanir.

Performans degerinde tolerans = %10 dur.

PIANC 2002 esasina gore yapilan bu test ile Usturmaganin geminin yanagsma esnasindaki
kinetik enerjisine kars! direnebilen absorbsiyon giictini bulmak igindir. Yani kinetik
enerji ( joule) = Absorbsion gicudar. ( N-m ) Emniyet katsayisi harigtir. Katsayi geminin
yanagma pozisyonuna gore degerlendirilir. Parelel yanagmalarda geminin 2. Usturmacaya
yanaslyormus gibi hesabi yapilir. Bastan kara baglantilarda ise bir usturmaca geminin kinetik
enerjisini absorbsiyon edebilmelidir. Emniyet kat sayisi 1,25 -2 olarak alinir.

Firmamiz, biitiin bu testleri yapabilmektedir. Gerektigi taktirde Loyd ve sizlerin de
g0zetiminde yapmaktayiz.

Kinetik Eneriji M V2
Geminin Yanagma = X = Joule= (N-m)
Enerjisi 2

M= Geminin dolu olarak agirligi ( kg )
V = Geminin yanasma hizi ( m/sn)
Bu enerji karsiligi absobe enerjisidir. N-m
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FENDER PERFORMANCE TEST

Fenders Are Usually Tested According To PIANC 2002 Guidelines. Fenders Are
Tested Under Pressure While Staying Prependicularly Under A Special Press.
Pressure Loading Speed According To PIANC 2002 Guidelines Are Done In The
2-8 Cm Intervals Per Minute And Testing Environment Temperature Must Be
Around 23 °C +/-5 °C.

The Reason Behind Doing This Test Is To Find The Reaction Force, Minimum
And Maximum Absorption Value Of The Fender. It Is Recorded With 5%
Intervals Unitl It Reaches The Deflection Rate At The Moment Of Reaching To
Design Value And Then Absorption Is Calculated.

Tolerance At Performance Value Is +/- 10%

This Test, Which Is Performed According To PIANC 2002 Guidlines, Is To Find
The Absorption Power That Can Resist Against The Fender’s Kinetic Energy
During The Time That The Ship Approaches To The pier. In other Words (Joule)
= Absorption Power (N-m). Excluding The Safety Factor. Factor Is Assessed
According To Approaching Position Of Ship. In Parallel Approaches, Calculation
Is Done As If The Ship Is Approaching To 2" Fender. In Ordinary Connections
On The Other Hand A Single Fender Should Be Able To Absorb The Knetic
Energy Of The Ship. Safety Factor Is Taken As 1,25-2

Our Compant Is Capable Of Performing All The Test. When Necassary, We Can
Perform Then Befora Loyd And You.

Kinetic Energy = M x V2/ Approach Energy Of Ship 2 = Joule = (N-m)
M= The Weight Of Ship When Full (Kg)

V= Approaching Speed Of Ship (M/Second)

Equivalent Of This Energy is The Absorption Energy. N-m
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LOADCELL IiLE USTURMAGA PERFORMANS TESTIi

Urettigimiz usturmacalar ve diger iriinlerimizin testini PIANC 2002 esaslarina gére kendimiz test
yapmaktayiz. istenildigi taktirde sizlerle de test yapabiliriz.

FENDER PERFORMANCE TEST WITH LOADCELL

We test our fenders and other products by PIANC 2002. If requested, we can also test with you.
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DEFLECTION TEST OF:LEG TYPE FENDER 400x1000mm

Test Place : Ermaksan Factory/Gebze Industrial Zone
Date : 30.10.2019 14:47.17

Test Equipment: 12.press

Free height of Fender: 400

Hardness of fender Material: 70+2 shore

Conpany Name: ERMAKSAN GEMi

1 kg=9.81 Newton 1000 Newton=1K n

OPERATION STEPS Reaction Force Energy Absorption Force
Deflection kg (Kn) kg-m (Kn-m)
Steps 1 5% 380 mm 9500 93,195 190 kg-m 1,863 Kn-m
Steps 2 10% 360 mm 17200 168,732 534 kg-m 5,238 Kn-m
Steps 3 15% 340 mm 22900 224,649 992 kg-m 9,731 Kn-m
Steps 4 20% 320 mm 27750 272,228 1547 kg-m 15,176 Kn-m
Steps 5 25% 300 mm 31700 310,977 2181 kg-m 21,395 Kn-m
Steps 6 30% 280 mm 36950 362,480 2920 kg-m 28,645 Kn-m
Steps 7 35% 260 mm 40450 396,815 3729 kg-m 36,581 Kn-m
Steps 8 40% 240 mm 42350 415,454 4576 kg-m 44,890 Kn-m
Steps 9 45% 220 mm 43250 424,283 5441 kg-m 53,376 Kn-m
Steps 10 50% 200 mm 44650 438,017 6334 kg-m 62,136 Kn-m
Steps 11 55% 180 mm 47650 467,447 7287 kg-m 71,485 Kn-m
Steps 12 60% 160 mm 76650 751,937 8820 kg-m 86,524 Kn-m
PERFORMANS DEGERLERI (YUK-BASING EGRISi)
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DEFLECTION TEST OF CONE TYPE FENDER H:1150

Test Place:Ermaksan Factory/Gebze Industrial Zone

Date:

Test Equipment: 16 Nolu Kalibrasyonlu Pres
Free height of Fender : 1150

H: 0,15 Celik parga kullaniimamigtir.

Hardness of fender Material : 75 Shore A
1 kg=9.81 Newton 1000 Newton=1K n
OPERATION STEPS Hyd.Pres. Reaction Energy Absorption
Deflection kg/cm2 Force kg N Force kg-m (N-m)
Step1 5% 1092.5 mm 20 71978 kg 706104 N 4138 kg-m 40593 N-m
Step2 10% 1035 mm 30 101728 kg 997951 N 9988 kg-m 97982 N-m
Step3 15% 977.5mm 38 125528 kg 1231429 N 17205 kg-m 168781 N-m
Step4 20% 920 mm 46 149328 kg 1464907 N 25791 kg-m 253009 N-m
Step5 25% 862.5mm 53 170153 kg 1669200 N 35575 kg-m 348990 N-m
Step6 30% 805 mm 60 190978 kg 1873494 N 46556 kg-m 456714 N-m
Step7 35% 747.5mm 64 202878 kg 1990233 N 58222 kg-m 571157 N-m
Step 8 40% 690 mm 68 214778 kg 2106972 N 70572 kg-m 692311 N-m
Step9 45% 632.5mm 74 232628 kg 2282080 N 83948 kg-m 823529 N-m
Step 10 50% 575 mm 98 304028 kg 2982514 N 101430 kg-m 995028 N-m
PERFORMANS DEGERLERI (YUK-BASING EGRISi)
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ERMAKSAN GEMi H : 1150 Konik Tip Usturmaca ve Yanagma Hesaplari

® Geminin y(ikli tonaji m = 66,000 ton 66,000,000 kg
V= yanasma hizi = 0,10m/sn

® Geminin yanagmadaki kinetik enerijisi :

® Kinetik enerji = = = Joule = N-m

@ Joule : Hareket enerji birimidir ve agiklamasi; 1 Newton'luk
kuvvetin 1 metre hareket etmesine denir.

@ Kinetik enerji = 66-000-020X0-1X0-1 = w = 330,000 N-m

@ Bu nedenle kinetik enerjide N-m dir.

@ Geminin yanagma enerjisi 330,000 N-m veya 330 kN-m dir.

@ Emniyet katsayisi 1,25 alindigindan hesaplara gore ;
330,000 N-m x 1,25 (Emniyet kat sayist) = 412500 N-m

@ Geminin yanagma enerjisi 412500 N-m veya 412,5 kN-m dir.

H : 1150 Konik tip usturmaganin yapilan PIANC testine gore
grafige bakildiginda ;

@ Reaksiyon kuvvet : 178000 Kg = 1746180 N = 1746,180 Kn

® Absorbe kuvveti : 412500 N-m = 412,5 kN-m = 42048 kg-m = 42,048 Ton-m dir.
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PANEL HESABI - PANEL ACCOUNT

" WxH

® P : Govde Basinci/ Hull Pressures

® R : Usturmaga Reaksiyon Kuvveti / Fender Reaction Force

@ W : Panel Genisligi / Panel Width

@® H : Panel Yiiksekligi / Panel Height
Secilen Panel Genisligi / Chosen Panel Width = 2.00 m
Secilen Panel Yiiksekligi / Chosen Panel Height =3.00 m
Enerji SGnimleme Kapasitesi / Energy Absorption =412,5 kN-m
Reaksiyon Kuvveti / Reaction Force = 1746 kN
Panele m*Gelen Kuvvet 1m" Maksimum = <200-300 kN/m? ~ 20ile 30 Ton/m®
Buna Gore; P = Reaksvon funvell = 1730k — 5,82
P =5,82 m' Hesaplanan Panel Alani, Bu Alani 6 nt Baz Olarak Alabiliriz.
Panelin 1 m* Gelen Kuvvet = 1280 =291 kN/m’

Bu Dederde <300,00 kN/m’den Kiigktr.

Hesaplanan Degderlere Gore Emniyet Katsayisinin Altinda Gikmaktadir.
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Denizcilik Yapilar - Usturmaca Lastigi

1 Kapsam

Bu kriter deniz ve su yollar araglarinda kullanilan usturmaca lastiklerinin sifirlandinimalan, ozellikleri, muayene ve deneyleri
ile piyasaya arz sekillerini kapsar.

2 Atif yapilan Standart ve/veya Dokiimanlar

Bu kriterde standart ve/veya dokiimanlara atif yapiimaktadir. Bu atiflar metin igerisinde uygun yerlerde belirtiimig ve asagida

Belgelendirme Kriteri TSE K 46

liste halinde verilmistir. * isaretli olanlar bu standardin basildigi tarihde Ingilizce metin olarak yayimlanmis olan Tirk

Standartlaridir.

TS 1967 1SO 37

Lastikler ve Termoplastikler - Gekme
Gerilmesi-Uzamasi Ozelliklerinin Tayini

Rubber, vulcanized or thermoplastic-
Determination of tensile stress-Strain
properties

TS 2680 1SO 1431-1

Lastikler ve Termoplastikler - Ozon
gatlamasma karsi Dayaniklilik Tayini
6lim 1: Statik Gerilme Deneyi

Rubber, vulcanized or thermoplastic-
Resistance to ozon cracking part 1: Static
strain test

TS 3563 1SO 1817

Lastikler - Sivilarin Etkisinin Tayini

Rubber, v;dcanized - Determianition of the
effect of li"uids

TS 4595 1S0 815

Lastikler ve Termoplastikler - Ortam
Sicakliginda, Yiksek veya Dusik Sicakliklarda
Basing Altinda Kalici Ezilme Oranini Tayini

Rubber, vulcanized or thermoplastic-
determation of compression set at ambient,
elevated or 1ow temperatures

TS 4698 1S0 34-1

Lastikler ve Termoplastikler - Yirtiima
Mukavemeti Tayini Bolm 1 Serit, Agik
ve Ay seklinde Deney Parcalar ile

Rubber, vulcanized or thermoplastic-
determation of Tear Strength- Part
1: Trouser Angle And Crescent Test Pieces

TS 11007

Lastikler - Doner Bir Silindirik Tambur
Yerdimiyla Asinma Direncinin Tayin,

Rubber, Determation of Abrasion
Reisitance Using A Rotating Cylindrical
Drum Device

TS ENIS0O 527-1

Plastikler - Cekme Ozelliklerinin Tayini
Bolim 1 Genel Prensipler

Plastics Determation of tensile
propertis Part 1 : General principles

TSENISO 527- 2

Plastikler - Cekme Ozelliklerinin Tayini
Bolim 2 : Kaliplama ve Ekstriizyon Plastikleri
Icin Deney Sartlari

Plastics Determation of tensile
propertis Part 2 : Test conditions for
moulding and extrusion plastic

TSENISO 527- 3

Plastikler - %ekme Ozelliklerinin Tayini
B6lim 3 : Film ve Levhalar igin Deney
Sartlan

Plastics_Determation of tensile propertis
Part 3 : Test conditions for films and sheets

TSENISO 527- 4

Plastikler - Gekme Ozelliklerinin Tayini-
Boliim 4 : Izotropik ve Ortotropik elyaf takviyeli
plastik kompozitler i¢in deney sartlari

Plastics_Determation of tensile propertis
Part 4 : Test conditions for isotropic and
orthotropic fibre-reinforced plastic composites

TSEN SO 527- 5

Plastikler - Cekme Ozelliklerinin Tayini-
Boliim 5 : Tek yonlu elyaf takviyeli plastik
Kompozitler igin deney sartlai

Plastics_Determation of tensile propertis
Part 5 : Test conditions for unidirectional
fibre-reinforced plastic composites

TS ENISO 868

Plastikler - Ebonit - Batma Sertligimi
Durometre ile Tayini ( Shore Sertligi )

Plastics and ebonite - Determation of
indentation hardness by means of a
durometer (Shore handness)

TS ENISO 1183-1

Plastikler - Gozeneksiz Plastikler - Yogunluk
tayin metotler - Bolim 1: Daldirma metodu,
sivi piknometre metodu ve tiitrasyon metodu

Plastics Methods for determining the density
of non-cellular plastic - Part 1 : Immersion method,
liquid pyknometer method and titration method

TSENISO 1183-2

Plastikler - Gozeneksiz Plastikler - Yogunluk
tayin metotleri - B6liim 2: Gradyen yogunluk
kolonu metodu

Plastics Methods for determining the density
of non-cellular plastic - Part 2 : Density
gradient column method

TSENISO 1183-3

Plastikler - Gozeneksiz Plastikler - Yogunluk
tayin metotlert - Bolim 3: Gaz Piknometre
yontemi

Plastics_Determation of tensile propertis
Part 5 : Test conditions for unidirectional
fibre-reinforced plastic composites

TS EN IS0 8295

Plastikler - Film ve Levhalar - Siirtinme
Katsayisinin Tayini

Plastics - Film and sheeting o
Determiantion of the coefficients of friction

Lastikler - Vulkanize edilmis veya termoplastik
- Hizlandinlmig yaslandirma ve istya

Rubber, vulcanized or thermoplastic -
Accelerated ageing and heat-resistance

Metodu (Shore Metodu)

TS150 188 dayaniklilik deneyleri tests
Lastikler - Vulkanize edilmis veya termoplastik [ Rubber, vulcanized or thermoplastic -
TS1S0 7619-1 - Gentik Sertiigi Tayini - Bolim 1 : Durometre Part 1 : Durometer method ( Shore hardness
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Cizelge 1 - Usturmaca Lastiginin Malzeme Ozellikleri

TSE K 46
No | Ozellikler Degerr Birim Deney Metodu
1 | Kopma mukavemeti en az 160 kg/cm? TS 1967 1S0 37
2 | Kopma uzamasi en az & 350 TS 1967 1SO 37
3 | Sertlik 705 ShA TSISO 7619 - 1
4 | Asinma en gok 150 mm? TS 11007
5 | Kalict deformasyon en ¢ok % 30 TS 4595150 815
6 | Yirtima mukavemeti enaz70 kg/cm TS 4698 IS0 34-1
7 | Ozon dayanimi TS 2680 1SO 1431-1
Havada yaglandirma 70 C +1 7, 96 saat TC1SO 188
5 8.1 Sertlik Degisimi en fazla +8 ShA TS1SO 7619-1
8.2 Kopma Mukavemeti Degisimi en fazla - %20 TS 1967 IS0 37
8.3 Kopma uzamasi Degigimi en fazla - %20 TS 1967 IS0 37
9 Kimya(?%l/ gr}?nqde'ere Agir z.a.nd[.]striyel y.aglara dayanim en fazla + %20 TS 3563 ISO
Endistriyel benzine dayanim en fazla + %20 - 1817
Cizelge 2 - Kaydirma Plakasinin Ozellikleri
No| Ozellikler Deger Birimi Deney Metodu
1] Yogunluk enaz 0,930 g/cm3 TSEN SO 1183-1, -2 veya -3
2| Sertlik en az 60 ShD TS EN ISO 868
3| Gekme Gerilmesi enaz 15 N/mm? TSEN IS0 527-1, -2, -3, -4 ve 5
4 | Kopma Uzamasl en az % 300 - TS EN IS0 527-1,-2, -3, -4 ve 5
5 | Sirtiinme Katsayis! en ¢ok 0,2 - TS EN I1SO 8295

Fonksiyonel Ozellikler

Usturmaca Lastigi deniz aracinin rihtima yanagmasi sirasinda deniz aracinin olusturdugu yiikten dolay
enerji sogurur ve deformasyona ugrar. Yik kalktiginda ise usturmaca lastigi eski haline donerek serbest
yapiya kavusur. Bu durum igin mekanik ozellikler iki sekilde ifade edilir. Fonksiyonel zellikler igin deneyler,
imalatci ve kullanici arasinda yapilan anlagmaya gore belirlenmelidir.

- Reaksiyon kuvveti : Blyukligl ton mertebesinde olup, gemi boyutu, agirhgi, yanasa sekli, kiyilara ve iskele
boyutlarina iligkin teknik verilere tolerans dahilinde uygun olmalidir.

- Eneji sogurmasi : Biiyiikligi ton/m mertebesinde olup, gemi boyutu, agirlhgi, yanagsma sekli, kiyilara ve
iskele boyutlarina iligkin teknik verilere tolerans dahilinde uygun olmalidir.
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Properties of Rubber Materials

Fender rubber components are manufactured from the highest quality natural rubber ( NR). Optionallyy
styrene butadiene SBR based compounds which meet or exceed the performance requirements of
European Union specifications under header of “ Acceptance Requirements for Fendes Elastoments™.
Typical specifications are listed in the table below.

Property

Testing Standard

Conditions

Requirements

Tensile Strength

BS 903,A2, 1so 37, KIS K6301
ltem 3, Dumbell 3

Original

16 Mpa (Min)

Aged for 96 hous
at 70 C

12.8 Mpa (Min)

ASTM D412 DieC

- o .
Elongation@break BS 903 A.Z. origne e o
ASTM D573 DieC Aged for 96 hous 320 % (Min)
BS 903 A.Z. at 70°C
S ASTM D 2240 Original 75 (max) Shore A
ardness
BS 903 A.Z Aged for 96 hous Original values +5
at 70°C points increase
. ASTM D395 Aged for 96 hous 309
Yo (mMax
Compression Set BS 903 A.Z S 70°C o (max)
ASTM D624 -
i Original 70 KN i
Tear Resistance BS 903 A3 g 0 KN/m (min)
Resistance to 1 ppm at 20% strain No cracking
Ozone Cracking ASTMD 1149 at 40 C for hrs visible by eye
Abrasion Resistance | BS 903 A.9 Method C 1000 0,5¢cc (max)
revolutions
Rubber/Steel Bond BS 903 A.9 Method B 7 N/mm (min)

Strength
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REFERANSLARIMIZ

X3

A

ICDAS BiGA TERMIK
SANTRALI LIMANI

X3

A

TDI. A.S.( SALIPAZARI
RIHTIMI)

%  GEMPORT LiMAN iSL.
AS.

%  AKCANSA CANAKKALE
LIMANI

% TUPRAS iZMIR RAFINERI
% ROTA LIMAN HIiZ. A.S.
% ERDEMIR LIMANI

%  MARDAS AMBARLI
LIMAN TESISLERIi

% KORUMA A.S. (DERINCE
LiMANI)

< DURRES LIMANI
(ARNAVUTLUK)

< KADOIL MERSIN PETROL
TESISLERI

<% AKDENIZ PORT
ANTALYA

%  CEKISAN AMBARLI
LiMAN TESIiSLERIi

< NATO TASUCU LIMANI

< UN RORO PENDIK
TERMINALI

4

DESAN TERSANESI
ISKELESI

7

A

4

ZONGULDAK FiLYOS
LIMANI

7

A%

< ULUSOY CESME LIMANI

% EGE CELIK iZMiR
LiMANI

K2
*

K2
*

K2
*

7
*

7
»

K2
*

K2
*

K2
*

7
o

7
S

SANMAR DENIiZCIiLiK

ZONGULDAK TTK
LIMANI

MERSIN ULUSLAR ARASI
LiMAN iSLEMECILIGI

KUSADASI EGEPORT
YOLCU TERMINALI

MED MARIN A.S.
SAMSUN TCDD LIMANI
SOLI TERSANESI
FATSA LIMANI
INEBOLU LiMANI
POLIMEKS INSAAT
(TURKMENISTAN

SANTIYESI)

YILPORT DIiLOVASI
TERMINALI

BODRUM YOLCU
TERMINALI

POLESTAR YAT LIMANI
(BODRUM)

MAGOSA TERSANESI
(KIBRIS)

IGSAS LIMANI
SEFINE TERSANESI
TUZLA GEMI TERSANESI

CEYPORT TEKIiRDAG
LiMANI

EGE DENiZ BOLGE
KOMUTANLIGI

PENDIK YALOVA
ISKELESi RAMPALARI
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REFERANSLARIMIZ

KIYI EMNIYET VE GEMi
KURTARMA

GESTAS DENiZ ULASIM
TURIZM

AYGAZAS.

SHELL DERINCE
TERMINALI

MED MARINE EREGLI
TERSANESI

PETROL OFiSi ALIAGA
TERMINALI

BOTAS DORTYOL
ISKELESI

PETKIiM SOCAR LiMANI
BESIKTAS TERSANESI
YALOVA

ASCIMENTO ANTALYA
LIMANI

KARAMURSEL YAT
LIiMANI

E.U. A.S. AMBARLI
DOLFENI

MESBAS (MERSIN)

KUMCULAR GUZELYALI
ISKELESI

YILDIZ ENTEGRE
BASISKELE LIMANI

PETROL OFiSi 5
MARMARA EREGLI

DERINCE LIMANI
(DOLFEN USTURMACA)

TMO TEKIRDAG EREGLI
TERMINALI

AMASRA YOLCU
ISKELESI

EREN LIMANI

SARENDE LIiMANI
(ARNAVUTLUK )

ETi MADEN BANDIRMA

iZMIiR ALSANCAK
LIMANI

KROMAN CELIK LIMANI

TOTAL ALIAGA
TERMINALI

iZMiR BUYUKSEHIR
KARSIYAKA VE KONAK
ISKELESI

DIKIiLi LIMANI
iSDEMIR LIMANI

CELEBi BANDIRMA
ULUSLAR ARASI LIMAN
ISLETMECILIGI A.S.

KABATAS ISKELESI
MART I PROJESI

TDI. A.S.
(SARAYBURNU RIHTIMI )

PARK DENIZCIiLIiK VE
HOPA LIMAN
ISLETMECILIGI A.S.

DSi BOSTANCI SU
ISKELESI

PETROL OFiSi DERINCE
TERMINALI

AKCANSA AMBARLI
LiMANI

MERSIN TASUCU LIMANI
i.C.A KARASU LIMANI

EKOL LOJISTIK YALOVA
TERMINALI

ASBAS ANTALYA LIMANI

SONMEZ CIMENTO
LIMANI

GOLCUK TERSANE
KOMUTANLIGI

FORD OTOSAN iSKELESI

SAMSUNPORT

YALOVA ASKERI EGITIM
ISKELESI



