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Parallel Closed Ropes (CelikFill):

“CelikFill” ropes with 8 outer strands
with parallel structure, used in equip-
ment with high strength require-
ments.

Non-parallel ropes are ropes in which
the steel core and strands have
different lay lengths. In parallel struc-
tured ropes, steel core and rope are
produced at the same time and the
rope is produced in equal lay length.
This ensures homogeneous pressure
distribution and linear contact
between the wires. At the same time,
it has an extra strength value thanks
to its high fill factor.

Fig. 1: CelikFill Parallel Closed Rope
Cross-Section

In parallel structured ropes, the con-
tacts between wires are different
compared to standard ropes. Stan-
dard ropes have point contacts due
to different lay length values and
directions. Deformation occurs at
these contact points due to high
pressure. In parallel structured ropes,
the direction and step values are the
same and the pressure is distributed
in a balanced way by leaving the
point contact point to linear contact.
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Please contact our sales officials for detailed information.



8 x 26 WS PWRC COMPACT PARALLEL CLOSED ROPES

Ultra High
Breaking No Swivel
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Lubricate Compacted

CelikFill 8 x 26 WS PWRC Compact

Rope Unit | Minimum Breaking Load (kN) Rope Unit | Minimum Breaking Load (kN)
Diameter | Weight Diameter | Weight
(mm) | ko/m [N]/7n'71r?12] [N1/9n?rcr)12] [Nz/lnfr?ﬂ (mm) | ke/m [N1/7fzg121 [N]/g 'gf?‘zl [N2/1’gr?‘2]
10 0,473 79,7 88,2 97,2 26 3,197 538 596 657
N 0,572 | 96,4 107 18 27 3,448 581 643 709
12 0681 15 127 140 28 3,708 624 691 762
13 0,799 135 149 164 29 3,978 670 742 817
14 0,927 156 173 191 30 4,257 717 794 875
15 1,064 179 198 219 31 4,546 765 848 934
16 1,211 204 226 249 32 4,844 816 903 995
17 1,367 230 255 281 33 5,151 867 960 1059
18 1,533 258 286 315 34 5,468 921 1020 124
19 1,708 288 318 351 35 5,794 976 1080 1191
20 1,892 319 353 389 36 6,130 | 1032 1143 1260
21 2,086 351 389 429 37 6,475 | 1090 1207 1331
22 2,289 386 427 470 38 6,380 | 1150 1274 1404
23 2,502 421 467 514 39 7,194 121 1342 1478
24 2,724 459 508 560 40 7,568 | 1274 141 1555
25 2,956 498 551 608
FEATURES USAGE AREAS

e Harbour Crane
* Mobile Crane

e Container Crane
e Offshore Crane

» Parallel Lay for Wire And Strand
* Ultra High Strength

¢ High Lifetime Performance
¢ Bright and Galvanised Wires
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Paralel Yapili Halatlar (CelikFill):

“CelikFill” YUksek mukavemet
gereksinimi bulunan ekipmanlarda
kullanilan paralel yapili 8 dis demete
sahip halatlardir.

Paralel olmayan halatlar celik 6z ve
demetlerin farkli adim uzunluguna
sahip oldugu halatlardir. Paralel yapili
halatlarda Uretim asamasi tek seferde
gerceklestirilerek esit adim
uzunlugunda Uretilir. Bu sayede
homojen gerilim dagilimi ve teller
arasinda dogrusal temas saglanir.

Ayni zamanda yuUksek doluluk orani
sayesinde ekstra mukavemet
degerine sahiptir.

Sekil 1. CelikFill Paralel Yapih
Halat Kesiti

Cizgisel
Temas
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Basin¢c Dagilimi
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Paralel yapil halatlarda teller arasindaki
temaslar standart halatlara nazaran
daha farklidir. Standart halatlarda
farkli adim degerleri ve yénler
sebebiyle noktasal temaslar
mevcuttur. Bu temas noktalarinda
yUksek basin¢ sebebiyle deformasyon
olusur. Paralel yapili halatlarda yén ve
adim degerleri ayni oldugundan
noktasal temas yerini cizgisel temasa
birakarak basincin dengeli bir sekilde
dagilmasi saglanir.

Demet

Celik Oz

) Halat

Noktasal
Temas

Sekil 2. Demeti
Olusturan Tellerin
Temas Ylizeyi

5n 5n
Basin¢c Dagilimi

Detayli bilgi icin satis ekibimiz ile iletisime gecgebilirsiniz.
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8 x 26 WS PWRC KOMPAKT PARALEL YAPILI HALATLAR

Yagh

Kompakt
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CelikFill 8 x 26 WS PWRC Kompakt

Halat Birim Minimum Kopma Yiikd (kN) Halat Birim Minimum Kopma Yiiki (kN)
> | o> | 0 v | e | | | 69 | (78 it | oo
10 0,473 | 79,7 88,2 97,2 26 3,197 538 596 657
11 0,572 | 96,4 107 118 27 3,448 581 643 709
12 0681 15 127 140 28 3,708 624 691 762
13 0,799 135 149 164 29 3,978 670 742 817
14 0,927 156 173 191 30 4,257 717 794 875
15 1,064 179 198 219 31 4,546 765 848 934
16 1,211 204 226 249 32 4,844 816 903 995
17 1,367 230 255 281 33 5,151 867 960 1059
18 1,533 258 286 315 34 5,468 921 1020 1n24
19 1,708 288 318 351 35 5,794 976 1080 1191
20 1,892 319 353 389 36 6,130 | 1032 1143 1260
21 2,086 351 389 429 37 6,475 | 1090 | 1207 1331
22 2,289 386 427 470 38 6,380 | 1150 1274 1404
23 2,502 421 467 514 39 7,194 12N 1342 1478
24 2,724 459 508 560 40 7,568 | 1274 1411 1555
25 2,956 498 551 608
OZELLIKLER ) UYGULAMALAR
* Paralel Tel ve Demet Dizilimi  « Yuksek Omur Performansi « Konteyner Vinci * Mobil Ving

e Ultra YUksek Mukavemet

chsatis@celikhalat.com.tr

* Siyah veya Galvanizli Teller

e Offshore Vinci e Liman Vinci
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Rotation Resistant and Semi
Rotation Resistant Wire Ropes:

When the helically-shaped wire
ropes are subjected to load, two
types of forces are generated. These
are tensile and torque forces. Tensile
forces are present along with the
axis of strand and these forces cause
elongation of the wire ropes with
increasing load. Torque forces are
present in the tangential direction of
the rope axis and these forces cause
the moment that tend to rotate the
rope around its axis. With increasing
load and high lifting heights, the
rope starts to rotate around its axis
and unlay itself in order to eliminate
the torque. Wire rope construction
generates torque between layers and
this torque increases with applied
load. If the wire rope is used in high
lift applications, conventional 6 or 8
stranded wire ropes are twisted as
shown in figure 1.
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Fig. 1:
Rotation of Conventional
6 Stranded Ropes in
High Lifting Applications
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Fig. 2: Torque Generated due to the
Applied Force on Conventional 6
Stranded Ropes

Wire ropes are classified in three
groups according to ISO 21669 and DIN
EN 12385-3 in terms of its rotational
characteristics of a 1000 x d length
rope under load. These are;

B Ropes, rotating more than 1440
degrees under load, are defined as "not
rotation resistant”.

B Ropes, rotating between 360 and 1440
degrees under load, are defined as
"semi rotation resistant”.

B Ropes, rotating below 360 degrees
under load, are defined as "rotation
resistant”.

Non-Rotation Semi-Rotation Rotation
Resistant Resistant Resistant
Wire Rope Wire Rope Wire Rope
1 Layer 2 Layer 3 Layer

Fig. 3: Rotational Behavior in
Different Constructions

chsatis@celikhalat.com.tr



First layer

Second layer

Fig. 4:
Rotation Behaviour of (Semi)
Rotation Resistant Wire Ropes

First layer

Second layer

Third layer

Fig. 5:
Rotation Behaviour of Rotation
Resistant Wire Rope




Rotation resistant wire ropes are
designed for the purpose of
balancing the torque. Principally,
these wire ropes are designed with 2
or 3 layers; the independent wire
rope core (IWRC) and outer strands
(one or two layers). These layer’s lay
directions are opposite to each other.

The outer layer is twisted in the
reverse direction with respect to
inner layers to generate counter
acting torsional forces. By this way,
outer layer torque forces are elimi-
nated by the inner layer torque
forces. Once the load is applied, the
rope will not rotate (or rotate to
some extent with conforming to
rotation angle given below).
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Chart 1: Shows the Results of Rotation Angle
Behavior Under the Load

Please contact our sales officials for detailed information.



35 x 7 ROTATION RESISTANT WIRE ROPES

CelikFlex 357 PWRC CelikFlex K357 PWRC
Diameter Range: 10-40(mm)
Number Of Wires: 245
Average Fill Factor: 0,594
Average Spin Factor: 0,758

Diameter Range: 10-40(mm)
Number Of Wires: 245
Average Fill Factor: 0,654
Average Spin Factor: 0,758

Very High
Swivel Tolerance Lubricate Preformed Breaking Compacted Swivel Tolerance Lubricate Preformed
Force
35 x 7 WSC [(1+6)+6(1+6)+6x(1+6)/6(1+6)+16(1+6)] 35 x 7 WSC Compact [(1+6)+6(1+6)+6x(1+6)/6(1+6)+16(1+6)]
Rope Unit Minimum Breaking Load (kN) Rope Unit Minimum Breaking Load (kN)
Dia. Weight [Acc to Wire Tensile Strenght] Dia. Weight [Acc to Wire Tensile Strenght]
(mm) | Ckg/m) 1570 1770 1960 2160 (mm) | ka/m) 1570 1770 1960 2160
[N/mm2] | [N/mm2] [N/mm2] | [N/mm2] [N/mm2] | [N/mm2] [N/mm2] [N/mm2]
10 0,454 59,3 66,9 74,1 75,6 10 0,479 70,0 78,9 87,4 89,2
1 0,549 71,8 81,0 89,6 91,5 11 0,580 84,7 95,5 106 108
12 0,654 85,5 96,3 107 109 12 0,690 101 114 126 128
13 0,767 100 13 125 128 13 0,809 118 133 148 151
14 0,890 116 131 145 148 14 0,939 137 155 171 175
15 1,022 134 151 167 170 15 1,078 158 178 197 201
16 1,162 152 171 190 194 16 1,226 179 202 224 228
17 1,312 172 193 214 218 17 1,384 202 228 253 258
18 1,471 192 217 240 245 18 1,552 227 256 283 289
19 1,639 214 242 267 273 19 1,729 253 285 316 322
20 1,816 237 268 296 302 20 1,916 280 316 350 357
21 2,002 262 295 327 333 21 2,112 309 348 386 393
22 2,197 287 324 359 366 22 2,318 339 382 423 432
23 2,402 314 354 392 400 23 2,534 370 418 462 472
24 2,615 342 385 427 435 24 2,759 403 455 504 514
25 2,838 371 418 463 473 25 2,994 438 493 546 558
26 3,069 401 452 501 511 26 3,238 473 534 591 603
27 3,310 433 488 540 551 27 3,492 51 576 637 650
28 3,559 465 525 581 593 28 3,755 549 619 685 699
29 3,818 499 563 623 636 29 4,028 589 664 735 750
30 4,086 534 602 667 680 30 4,31 630 71 787 803
32 4,649 608 685 759 774 32 4,905 717 808 895 913
34 5,248 686 773 856 874 34 5,537 810 913 101 1031
36 5,884 769 867 960 980 36 6,207 908 1023 133 1156
38 6,556 857 966 1.070 1.092 38 6,916 1011 1140 1262 1288
40 7,264 950 1.070 1.185 1.210 40 7,664 1120 1263 1399 1427
DESCRIPTION
e Celik Flex 357 is suitable rope for high lifting height * Available in lang lay or ordinary lay
application with rotation resistance. e Available in right hand and left hand
* High breaking load force * Available lubricated and can be made out of
¢ Compacted strands galvanized/ungalvanized wires
* Resistance to crushing with compacted strands * Available for multi-layer spooling
¢ Ensure rotational stability and flexibility
SUITABLE APPLICATIONS
* Main and whip hoist rope for towercranes « Pillar crane
* Mobile cranes ¢ Available for high lifting

e Off shore crane

Please contact our sales officials for detailed information. @CELiK HALAT
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Dénme Direngli ve Kismi
Dénme Direngli Celik Halatlar:

Celik halatlar, halat makinalarina
yUklenen demetlerin halat 6zu
etrafinda 6rtlmesi sonucu Uretilirler.
Celik halatlar yUke maruz kaldiginda
sarim seklinden dolayi iki tar kuvvet
meydana gelir. Bu kuvvetler, cekme
kuvvetleri ve tork kuvvetleridir.
Cekme kuvvetleri, demet eksenine
paralel etki eder ve celik halatlarin
artan yuklerle uzamasina neden olur.
Tork kuvvetleri ise, halat eksenine dik
yondedir ve bu kuvvetler, halatin
kendi ekseni etrafinda dénmesine
neden olan déndirme momenti
olusturur. Artan yuk ve yuksek
kaldirma uygulamalarinda, halat kendi
ekseni etrafinda dénmeye baslar ve
tork momentini ortadan kaldirmak
icin kendisini acmaya baslar.

Celik halat yapisi geregdi demet
katmanlari arasinda tork olusturur ve
bu tork uygulanan yuk ile artar. Celik
halatlar yUksek kaldirma
uygulamalarinda kullaniliyorsa, yaygin
olarak kullanilan 6 veya 8 demetli
celik halatlar Sekil deki gibi dénme
egilimi gdsterir.
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Sekil 1.

6 Demetli Celik Halatlarin
Yiiksek Kaldirma
Uygulamalarinda

Sistemde Dénmesi
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F (demet) F (tork)

- F (toplam)
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Sekil 2. Geleneksel 6 Demetli Halatlara
Uygulanan Kuvvet Nedeniyle Olusan
Tork ve Cekme Kuvvetleri

ISO 21669 ve DIN EN 12385-3'e g6re yuk
altinda 1000 x d uzunlugundaki ¢elik
halatlar donme 6zellikleri bakimindan tc¢
grupta siniflandirilir.

Bunlar;

B YUk altinda 1440 dereceden fazla dénen
halatlar "D&nme Direnci Olmayan”
olarak tanimlanmistir.

B YUk altinda 360 ila 1440 derece
arasinda donen halatlar "Kismi Dénme
Direncli” olarak tanimlanmistir.

B YUk altinda 360 derecenin altinda
ddnen halatlar "Dénme Direncli” olarak
tanimlanmistir.

D&nme Direnci  Kismi D6énme D&nme
Olmayan Direncli Direncli
Halatlar Halatlar Halatlar

1 Katmanli 2 Katmanl 3 Katmanl

Sekil 3. Farkli Kompozisyonda Dénme
Direncli Celik Halatlarin Dénme
Davranislari

chsatis@celikhalat.com.tr



Birinci Katman

ikinci Katman

Sekil 4.
Kismi Dénme Direncli
Celik Halatlarin D6nme Davranisi

1. Katman

2. Katman

3. Katman

Sekil 5.
D6énme Direngli Celik Halatlarin
Dénme Davranisi

D&énme direncli celik halatlar, tork mo-
mentini dengeleyecek sekilde tasarlan-
mistir. Prensip olarak, bu celik halatlar 2
veya 3 katmanli olarak tasarlanmistir;
celik halat 6z0 (IWRC) ve dis demetler
(bir veya iki katman). Bu katmanlarin
orum yonleri birbirine zittir. Dis katman,
tork moment kuvvetlerinin dengelenme-
siicin ic katmanlara gore ters yénde
orultr. Bu sayede dis katmanin tork
kuvvetleri, ic katmanin tork kuvvetleri
tarafindan dengelenir.




YUk uygulanmaya baslandiginda

celik halat dénmeye karsi direnc¢
gobsterir (ya da yukarida verilen dénls
acilari arasinda standart verilerine
uygun olarak bir dereceye kadar
doénecektir). Sekil 4 ve Sekil 5,
sirasiyla 2 ve 3 katmanli ¢celik halatla-
rin dénme davranisini géstermektedir.

Grafik ’de gérilecedi Gizere, CELIK
HALAT ve Tel SAN. A.S’in 35x7

(3 katmanl) cok demetli celik halatla-
ri yaklasik %20 minimum kopma
yUkinde (M.B.L) standartin da belirle-
digi donme direncli ¢celik halatlar
sinifina girmektedir.
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Yik Altinda Dénme Acisi (1000 x d referans alinmistir.)
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Grafik 1. 22mm CelikFlex357’nin Dénme Davranisi
(d: Halat Cap1)

Detayli bilgi icin satis ekibimiz ile iletisime gecgebilirsiniz.




CelikFlex 357 PWRC

Cap Araligr: 10-40(mm)

Tel Sayisi: 245

Ortalama Doluluk Faktord: 0,594
Ortalama BUkUm Faktért: 0,758

Firdéndii

Kullanilabilir

Tolerans Yagh Sekillendirilmis

ESRORS

Cok
Yiiksek
Mukavemet

® = OO0 =

35 x 7 DONME DIRENCLI CELIK HALATLAR

CelikFlex K357 PWRC

Cap Araligr: 10-40(mm)

Tel Sayisi: 245

Ortalama Doluluk Faktort: 0,654
Ortalama BUkim Faktér(: 0,758

Firdondii
Kullanilabilir

Kompakt Tolerans Yagh Sekillendirilmis

35 x 7 WSC [(1+6)+6(1+6)+6x(1+6)/6(1+6)+16(1+6)] 35 x 7 WSC Kompakt [(1+6)+6(1+6)+6x(1+6)/6(1+6)+16(1+6)]

Halat Birim Minimum Kopma Yiiki (kN) Halat Birim Minimum Kopma YUk (kN)

Capi Agirlik [Tel Cekme Dayanimina Gére] Capi Agirhk [Tel Cekme Dayanimina Gére]

(mm) | (kg/m) 1570 1770 1960 2160 (mm) | Ckg/m) 1570 1770 1960 2160

[N/mm2] | [N/mm2] [N/mm2] | [N/mm2] [N/mm2] | [N/mm2] [N/mm2] [N/mm2]
10 0,454 59,3 66,9 74,1 75,6 10 0,479 70,0 78,9 87,4 89,2
11 0,549 71,8 81,0 89,6 91,5 il 0,580 84,7 95,5 106 108
12 0,654 85,5 96,3 107 109 12 0,690 101 14 126 128
13 0,767 100 13 125 128 13 0,809 118 133 148 151
14 0,890 116 131 145 148 14 0,939 137 155 171 175
15 1,022 134 151 167 170 15 1,078 158 178 197 201
16 1,162 152 171 190 194 16 1,226 179 202 224 228
17 1,312 172 193 214 218 17 1,384 202 228 253 258
18 1,471 192 217 240 245 18 1,552 227 256 283 289
19 1,639 214 242 267 273 19 1,729 253 285 316 322
20 1,816 237 268 296 302 20 1,916 280 316 350 357
21 2,002 262 295 327 333 21 2,112 309 348 386 393
22 2,197 287 324 359 366 22 2,318 339 382 423 432
23 2,402 314 354 392 400 23 2,534 370 418 462 472
24 2,615 342 385 427 435 24 2,759 403 455 504 514
25 2,838 371 418 463 473 25 2,994 438 493 546 558
26 3,069 401 452 501 51 26 3,238 473 534 591 603
27 3,310 433 488 540 551 27 3,492 51 576 637 650
28 3,559 465 525 581 593 28 3,755 549 619 685 699
29 3,818 499 563 623 636 29 4,028 589 664 735 750
30 4,086 534 602 667 680 30 4,311 630 71 787 803
32 4,649 608 685 759 774 32 4,905 717 808 895 913
34 5,248 686 773 856 874 34 5,537 810 913 101 1031
36 5,884 769 867 960 980 36 6,207 908 1023 1133 1156
38 6,556 857 966 1.070 1.092 38 6,916 1011 1140 1262 1288
40 7,264 950 1.070 1.185 1.210 40 7,664 1120 1263 1399 1427
OZELLIKLER

e CelikFlex 357, donme direncine sahip ¢ok ylksek
kaldirma uygulamalari icin uygun halattir
« Kompakt demetler sayesinde Ustin é6mur performansi saglar

¢ Cok katmanli yapisi sayesinde yUksek esneklige sahiptir

* D6nme direncinde Ustlin performansa sahiptir

« Kompakt demetler sayesinde ezilmeye karsi Ustln direnc

performansi gosterir

UYGULAMALAR

e Kule vingleri
* Mobil vincler
e Pergel vingleri

Detayl bilgi icin satis ekibimiz ile iletisime gecebilirsiniz.

» Off shore vincleri
* Cok ylUksek kaldirma uygulamalarina uygundur
e FirddéndU kullanilabilir

* DUz veya capraz sarim yapilabilir

e Sag ve sol 6rim yona yapilabilir

* Yagli ve galvanizli/galvanizsiz secenekleri
mevcuttur

e Tambur Uzerine birden fazla sarim
uygulamalari icin uygundur
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Parallel Swage Wire Ropes
(CelikForest Plus):

“CelikForest Plus” These ropes used
in equipment where high abrasion

resistance and long life are required.

Non-parallel swage ropes by design
have a cross contact between the
steel core and the strands. For this
reason, the pressure distribution on
the cross-contact surfaces after the
swage process is not homogeneous.
This has a negative effect on the life
performance of the rope.

Fig. 1: CelikForest Plus
Parallel Closed Rope Cross-Section

Linear
Contact

Parallel swage ropes are different
from standard swage ropes in terms
of contact surface. Standard ropes
have point contacts due to different
pitch values and directions.
Deformation occurs at these contact
points due to high pressure.

The direction and lay values are the
same in parallel constructions wire
ropes. For this reason, a balanced
distribution of pressure is achieved
thanks to the linear contact instead of
the point contact. Below is a sample
demonstration.

Strand

IWRC

) Wire Rope

Fig. 2: Contact !

E Surfaces of the
| Wires That
JTTTTTTTT Forming Strands

nNNnNNNnnnnnnNnn 5n 5n

Pressure Distribution Pressure Distribution

Please contact our sales officials for detailed information.
=



Ultra High

Breaking No Swivel
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6 x 26 WS PWRC PARALLEL SWAGE WIRE ROPES
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CelikForest Plus 6x26WS PWRC
Regular Swage Premium Swage
MBL (kN) MBL (kN)
Rope Diameter Unit Weight Rope Diameter Unit Weight
(mm) (kg/m) 1960 (mm) (kg/m) 1960
[N/mm2] [N/mm2]
8 0.361 59.3 8 0.361 66.1
9 0.441 73.3 9 0.458 80.8
10 0.529 96.9 10 0.576 106
N 0.625 N4 N 0.676 124
12 0.729 134 12 0.841 144
13 0.841 154 13 0.961 165
14 0.961 176 14 1.089 188
15 1.089 199 15 1.225 212
16 1.225 224 16 1.444 237
17 1.369 251 17 1.600 264
18 1.521 279 18 1.764 293
19 1.681 308 19 1.936 323
20 1.849 339 20 2120 354
21 2.025 371 2] 2.337 390
22 2.209 405 22 2.565 428
24 2.592 474 24 3.053 510
26 3.042 556 26 3.583 598
FEATURES

» Parallel Lay for Wire And Strand

e Ultra High Strength

chsatis@celikhalat.com.tr

e High Lifetime Performance
e Bright and Galvanised Wires
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Paralel Yapili Swage Halatlar
(CelikForest Plus):

“CelikForest Plus” YUksek asinma
direnci ve ylUksek &mur istenen
ekipmanlarda kullanilan halatlardir.

Paralel olmayan swage halatlar tasari-
mi geregi celik 6z ile demetler arasin-
da capraz bir temasa sahiptir. Bu
sebeple de swage islemi sonrasinda
capraz temas yapan ylzeylerde
basin¢ dagilimi homojen olmaz. Bu da
halatin &mur performansinda olumsuz
etki olusturur.

Sekil 1. CelikForest Plus
Paralel Yapili Swage Halat Kesiti

Cizgisel
Temas

TTTTTTTT
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Basin¢c Dagilimi

N

Paralel yapili swage halatlar ise
standart swage halatlardan temas
yUzeyi olarak daha farklidir. Standart
halatlarda farkli adim degerleri ve
yOnler sebebiyle noktasal temaslar
mevcuttur. Bu temas noktalarinda
yUksek basin¢ sebebiyle deformasyon
olusur. Paralel yapili halatlarda yén ve
adim degerleri ayni oldugu icin
noktasal temas yerini cizgisel temas
sayesinde basincin dengeli bir sekilde
dagilmasi saglanir. Asagida érnek
gbésterimi bulunmaktadir.

Demet

Celik Oz

) Halat

Noktasal
Temas

Sekil 2. Demeti
Olusturan Tellerin

Temas Ylizeyi

5n 5n
Basin¢c Dagilimi

Detayli bilgi icin satis ekibimiz ile iletisime gecgebilirsiniz.



6 x 26 WS PWRC PARALEL YAPILI SWAGE HALATLAR

Ultra Yiikksek  Firdondii
Mukavemet Kullanilamaz

® ¥ ©

Paralel
Dizilim

®» & @

Yagh Kompakt

CelikForest Plus 6x26WS PWRC
Regular Swage Premium Swage
Halat Birim MBL (kN) Halat Birim MBL (kN)
Capi Agirhik Capi Agirhk
(mm) (kg/m) 1960 (mm) (kg/m) 1960
[N/mm2] [N/mm2]
8 0.361 59.3 8 0.361 66.1
9 0.441 73.3 9 0.458 80.8
10 0.529 96.9 10 0.576 106
11 0.625 14 11 0.676 124
12 0.729 134 12 0.841 144
13 0.841 154 13 0.961 165
14 0.961 176 14 1.089 188
15 1.089 199 15 1.225 212
16 1.225 224 16 1.444 237
17 1.369 251 17 1.600 264
18 1.521 279 18 1.764 293
19 1.681 308 19 1.936 323
20 1.849 339 20 2120 354
21 2.025 371 2] 2.337 390
22 2.209 405 22 2.565 428
24 2.592 474 24 3.053 510
26 3.042 556 26 3.583 598
OZELLIKLER
 Paralel Tel ve Demet Dizilimi  « YUksek Omur Performansi
e Ultra YlUksek Mukavemet * Siyah veya Galvanizli Teller

chsatis@celikhalat.com.tr @ CELiK HALAT
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1
Pre-Stretched Elevator Wire Ropes:

Elongation of wire ropes is one of
the most significant issues encoun-
tered during the use of elevators.
Running of the wire ropes on the
sheaves, loading / unloading and
acceleration / deceleration of eleva-
tors give rise to elongation of ropes.
Rope elongation is segregated to 2
main parts as constructional elonga-
tion (Permanent Elongation) and
elastic elongation.

Pic. 1: Red Strand Wire Rope

Permanent elongation is directly
depends on the rope’s design. Loose
wire and strands resettles and starts
to compress the core. After a while,
core and strands come closer and
then a slight diameter reduction and
lenghthening of wire ropes takes
place due to the helically shaped
structure of wire ropes. Elongation,
called as elastic elongation, is the
elongation of the wires till the value
of its yield strength. This elongation
is completely recoverable during
unloading.

Unit Elongation

]
-‘

Standart Working Elongation

Constructional Elongation

N

Danger Zone

Fig. 1: Rope’s Elongation Behaviour

Permanent Elongation causes;

1 Requirement of shortening of the
ropes after working of elevator cars,
in short period.

2) The rope elongation under load
affects the deflection of the elevator
car to floor level during loading and
unloading. Therefore re-levelling of
elevator car to floor level is needed.

Due to the elongation of elevator
wire ropes during use, state-of-art
design pre-stretched elevator wire
ropes are recommended on lifting
systems.

chsatis@celikhalat.com.tr



How to Manufacture Pre-Stretched
Elevator Wire Ropes?

0

Vo > YN

Fig. 2: Double Capstan System

On this point, it is required to subject
wire ropes to stretching during
manufacturing period. In order to
manufacture pre-stretched wire rope,
double capstan system is required
stretched between these two
capstans.

According to ISO 4344, where rope is
supplied in the pre-stretched condition,
in order to avoid rope damage, the
maximum load to which the rope shall
be subjected during the pre-stretching
process shall not exceed 55% of the
minimum breaking force of the rope.

1’

Test Procedure of
Wire Rope’s Elongation

Constructional Elastic

Fig. 3: Elongation Test Diagram

Test consist of 10 loading steps. After
attaching of rope to elongation test
system, rope is stretched up to 3% of
minimum breaking load of the wire rope
and lenght of ropes is measured, this
measure is “L0”. Then it is stretched up
to 10% of its breaking load. This
operation is repeated 10 times Prior to
the 10th loading, rope should be hold at
3% of minimum breaking load and its
lenght is measured, this length is “21”.
At the end of the 10th loading, rope
length should be recorded last time.
This length is “22”.



Constructional Stretch

6c=(21-2£4)/2,x100 %

Elastic Stretch

Oe=(22-2) £ x100%

Number of strands in wire ropes and
types of core effects elongation
performance of ropes on usage.
6-strand wire ropes has slightly lower
permanent elongation than 8-strand
wire ropes. With wire strand core
(WSC) and independent wire rope
core (IWRC) wire ropes have lowest
elongation performance.

For 8-strand pre-stretched elevator
wire ropes with natural fibre core,
constructional and elastics
elongations were mentioned below.

In order to produce the best
performing rope in terms of
elongation behaviour, several
methods are used for manufacturing
of pre-stretched elevator wire ropes.

As a result of these trials;

Our pre-stretched elevator wire ropes
shows elongation performance under
0,3 %. As a leading manufacturer of
steel wire rope in industry, Celik Halat
ve Tel Sanayii A.S. has been
manufacturing pre-stretched elevator
wire ropes with diameter from 8 mm

to 14 mm.

OLOLO
N 4

Please contact us
for other diameters.

\ 4
ONOL

Standard Elevator Standard Pre-Stretched Celik Halat’s
Wire Ropes Elevator Wire Ropes Pre-stretched Elevator
Elongation Elongation Wire’s Elongation
Construction
Stretch <0,6% <04 % <0,3%
Elastic
Stretch <0,2% <0,2% <02%

Please contact our sales officials for detailed information.



CelikLift 819+

Diameter Range: 8-14(mm)
Number Of Wires: 152
Average Fill Factor: 0,444
Average Spin Factor: 0,839

No Swivel Tolerance Lubricate Preformed

¥ @ O

8 x 19 S PRE-STRETCHED ELEVATOR WIRE ROPE

CelikLift 819+ IWRC

Diameter Range: 8-14(mm)
Number Of Wires: 201
Average Fill Factor: 0,581
Average Spin Factor: 0,779

No Swivel Tolerance Lubricate Preformed

¥ @ ®

8 x19S FC Minimum Breaking Load (kN) 8 x 19S IWRC Minimum Breaking Load (kN)
8[1+9+9] [Acc to Wire Tensile Strength] 8[1+9+9] [Acc to Wire Tensile Strength]

o ™ ™ ™ o ™ ™ ™

Rope Dia. Unit R E o ‘E o %' Rope Dia. Unit N ‘g o E o ‘E
Dia. |Tolerance| Weight| & E N E ©E Dia. [Tolerance|Weight [ & E NE ©E
mm)f %) |ke/m| 5 | T2 [ T2 mm)| % |ke/m| 5= [ T2 | T2
8 0,218 29,4 | 33,2 | 36,8 8 0,260| 358 | 40,3 | 44,7
9 0,275 37,3 | 42,0 | 46,5 9 0,330 45,3 | 51,0 56,5
10 0,340 46,0 | 51,9 57,4 10 0,407 55,9 | 63,0 | 69,8

+5 +5

11 0,411 | 55,7 | 62,8 | 69,5 1 0,493 676 | 76,2 | 84,4
12 0,489| 66 74,7 | 82,7 12 0,587 80 90,7 100
13 0,574 78 87,6 97,1 13 0,689 94 106 N8
14 0,665| 90 102 N3 14 0,799 10 124 137

Please contact our sales officials for other diameters and detailed information.

6-strand wire ropes has slightly lower permanent elongation than
8-strand pre-stretched elevator wire ropes with natural fibre core.

We Offer Innovative, Reliable, Sustainable Solutions Driven By Advanced Technologies
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Neden On Germeli Asansor Halati?

Asansorlerin kullanimi esnasinda
karsilasilan en énemli problemlerin
basinda asansér halatlarinin uzamasi
gelir. Halatlarin kasnaklar Gzerindeki
hareketi, asansdérun kaldirdigi yik ve
hareket hizindaki degisimler kullani-
lan halatlarin uzamalarina neden olur.
Halatlarin uzamalari; yapisal uzama
(kalici uzama) ve elastik uzama
olarak iki ana gruba ayrilir.

Sekil 1. Kirmizi Damarh Celik Halat

Kalici uzama dogrudan halatlarin
tasarimi ile iliskilidir. Halat yapisini
olusturan tel ve demetler arasindaki
bosluklar, uygulanan kuvvet nedeniy-
le azalarak birbirine yaklasmaya ve
6zU sikistirmaya baslar. Bdylece
capta cok az bir azalma olur ve hala-
tin helisel yapisi nedeniyle halatlarda
uzama gerceklesir. Elastik uzama,
kullanim sirasinda tellerin ve demet-
lerin, akma sinirina kadar olan aralik-
ta, uzamasindan dolayi! gerceklesir.
Bu uzama yukln bosalmasiyla tama-
men ortadan kalkar.

Birim Uzama

Normal Calisma Uzamasi

11
YaplsaIIUzama
+

N

Tehlikeli Bolge

Sekil 2. Halatlarin Uzama Davranisi

Kalici uzama sonucunda;

D Kullanima alindiktan kisa bir stre
sonra, asansoér halatlarinin kisaltilmasi
gereksinimi olusturur.

2) Kullanim esnasinda halatlarin
uzamalari dolayisiyla asansor
kabinlerininin konumunda sapmalar
meydana gelir ve tekrar
konumlandirilmasi gerekir.

Standart asansor halatlarinin kullanim
esnasinda uzamalari dolayisiyla, yuk
tasimaciligi sistemlerinde son tekno-
loji ile gelistirilmis dngermeli asansor
halatlarinin kullanimi dnerilmektedir.

chsatis@celikhalat.com.tr



On Germeli Asansér Halatlari
Nasil Uretilir?

0

Vo > YN

Sekil 3. Cift Tambur Sistemi

Ongermeli asansoér halatlari Gretim
asamasinda germe islemine tabi
tutulmaktadir. Sz konusu germe
isleminin uygulanmasi icin ikili tambur
sistemine ihtiyac duyulmaktadir.

Birinci tambur halati tutarken, ikinci
tambur halata gergi verir. Cift tambur
sisteminde ikinci tamburun hizi birinci
tamburun hizindan daha fazladir ve
bu hiz sayesinde halata Uretimi
esnasinda (sistemde kullanim éncesi)
germe yapilmis olur.

ISO 4344 standardi kapsaminda, Uretim
sirasinda hasarlanmasinin énlne
gecmek icin uygulanan germe kuvveti,
maksimum seviyede, halatlarin sahip
oldugu minimum kopma yuklerinin %55’
ile sinirlandiriimistir.

1
Celik Halatlara Uzama Testi
Nasil Yapilir?

Yapisal Uzama Elastik Uzama

Sekil 4. Celik Uzama Testi

Uygulanan test 10 yUklemeden olusur.
Halat test sistemine baglandiktan sonra,
sahip oldugu kopma yukindn %3’Une
kadar germe islemine tabi tutulur.
Ardindan halatin uzunlugu élculdr ve bu
boy “L0” olarak kaydedilir. Daha sonra
halat kopma yukdnun %10’una kadar
gerilir. Bu islem 10 kez tekrarlanir. 10.
yUklemeden &nce, halat kopma yukdndn
%3’0n0n uygulandigr anda tutulur ve
tekrar uzunlugu élcalir. Olcilen bu
uzunluk “21” olarak olcullr ve not edilir.
10. Kez kopma yukinin %10’unun yUuk-
lenmesi sonunda halatin uzunlugu son
kez tekrar 6lculir ve bu uzunluk “22”
olarak not edilir.



Yapisal ve elastik uzamanin formulleri
asagida belirtilmistir.

Yapisal Uzama

6C:(21'20)/20X100%

Elastik Uzama

Oe=(22-2) £ x100%

Halatlardaki demet sayisi ve halatlarin
sahip oldugu 6z tipi halatlarin uzama
performansini etkilemektedir. 6
demetli halatlar, 8 demetli halatlara
gbre daha az uzama performansina
sahiptir. Celik 6zIU halatlarda (demet
0zIU ve halat 6zI0) uzama miktari lif
0zIU halatlara goére cok daha az
gerceklesir.

8 demetli ve lif 6zIU &dngergili asansér
halatlarinin sahip olduklari yapisal ve
elastik uzama miktarlari asagidaki
tabloda belirtilmistir.

CelikLift+ halatlarin yapisal uzama
degerleri 0,3%lUn altinda gerceklestigi
testler tarafindan dogrulanmistir.
Sektédrde dnde gelen celik halat
Ureticisi olarak, Celik Halat ve Tel
Sanayii A.S. 8 mm’den 14 mm’ye kadar
genis bir Uretim araliginda éngergili
asansor halati Gretimi yapmaktadir.

OLOLO
N 4

Diger caplar icin
lGtfen iletisime geciniz.

\ 2
«©r

Standart Asansér Standart Ongergili Celik Halat’in Ongeragili
Halatinin Uzama Asansor Halatinin Asansor Halatinin
Degeri Uzama Degeri Uzama Degeri
Yapisal
Uzama <0,6% <0,4% <0,3%
Elastik
Uzama <0,2% <0,2% <0,2%

Detayli bilgi icin satis ekibimiz ile iletisime gecgebilirsiniz.



CelikLift 819+

Cap Arahgi: 8-14(mm)

Tel Sayisi: 152

Ortalama Doluluk Faktort: 0,444
Ortalama BUkUm Faktért: 0,839

8 x19 S ON GERGILI ASANSOR HALATLARI

CelikLift 819+ IWRC

Cap Araligi: 8-14(mm)

Tel Sayisi: 201

Ortalama Doluluk Faktért: 0,581
Ortalama BUkUm Faktord: 0,779

Kt';-lllr::\ilslgcr:faz Tolerans Yagh Sekillendirilmis K;:;iﬁ:giz Tolerans Yagh Sekillendirilmis
8 x19S FC Minimum Kopma Yuiki (kN) 8 x 19S IWRC Minimum Kopma Ykt (kN)
8[1+9+9] [Tel Cekme Dayanimina Gére] 8[1+9+9] [Tel Cekme Dayanimina Gére]
o ™ ™ ™ o ™ ™ ™
Halat| Cap | Biim | RE | o€ | oF Halat| cap | Birim | RE | oF | oF
Capi | Toleransi | Agirhik g £ R E LE Capi | Toleransi | Agirlik g € R E LE
mm)f %) |ke/m| 5= | T2 [ T2 mm)| % |ke/m| 5= [ "2 | T2
8 0,218 29,4 | 33,2 36,8 8 0,260| 358 | 40,3 | 44,7
9 0,275 37,3 | 42,0 | 46,5 9 0,330 45,3 | 51,0 56,5
10 0,340 46,0 | 51,9 57,4 10 0,407 55,9 | 63,0 | 69,8
+5 +5
11 0,411 | 55,7 | 62,8 | 69,5 11 0,493 676 | 76,2 | 84,4
12 0,489| 66 74,7 | 82,7 12 0,587 80 90,7 100
13 0,574 78 87,6 97,1 13 0,689 94 106 N8
14 0,665| 90 102 N3 14 0,799 10 124 137

Farklh kompozisyonlar ve detayli bilgi i¢in satis ekiplerimiz ile iletisime geg¢ebilirsiniz.

8 demetli ve lif 6zIG 6dngergili asansér halatlari 6 demetli asansér
halatlarina oranla daha iyi ¢cok uzama performansina sahiptir.

YUksek Teknoloji Isiginda Yenilikgi, Glvenilir, SGrdUrtlebilir CozUmler Sunariz
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Why Plastic Coated EPIWRC
Wire Ropes Are Needed?

Standard steel wire ropes are sub-
jected to wear as a result of contact
between the core and the strands. In
addition, the environmental effects in
the application area cause the rope
to corrode over time. Standard IWRC
wire ropes have a limited service life
because of external impacts and
adhesive wear.

Figure 1 shows the zones where the
wear occurs on the ropes.

Friction zone
between core
and strands

// Groove

" Friction zone
between rope
and grooves

Fig. 1: Friction Zones

During the operation of the rope,
friction occurs between the strands
and the core of the steel rope which
causes the rope to wear over time
and eventually leads it to break.

How Does the Plastic Coating
Protect the Ropes?

Fig. 1: Plastic Coating of
Steel Core

Plastic coated (EPIWRC) steel wire
ropes provide high strength and high
abrasion resistance through its
special design.

Plastic layer;

* Prevents contact between
core and strands

* Prevents internal wire breaks
* Provides sealing of the lubricant

» Keeps out water and abrasive
elements

* Acts as a cushion between the layers

* Creates a more stable structure
in installation

* Absorbs dynamic energy
* Enables working at lower noise

* Reduces (or even prevents)
the birdcage

In this way, ropes with longer service
life than non-plastic coated ropes of

the same diameter and construction

are obtained.

chsatis@celikhalat.com.tr




These plastic coated ropes are
designed for use in areas where supe-
rior performance is needed. After
plastic coating of the steel core, and
product is obtained by special closing
process.

Figure 3 shows the form of the plastic
coating between the steel core and
the strands.

Fig. 3: Form of The Plastic Coating

Celik Halat has a cooperation
agreement with the Technical
University of Dresden on Laboratory
and Testing Services. Within the
scope of this agreement, tests were
performed on plastic coated steel
wire ropes at Dresden Technical
University.

TECHNISCHE
@ CELIK HALAT %“\ ugllz\g%nsnm
DRESDEN

(2

As a result of the tests;

*In comparison with the theoretical
estimation of the service life and the
lifetime of running wire ropes acc. to
Method Leipzig, the rope has exceeded
the expectations.

*The occurence of wire breaks is evenly
distributed in all three bending zones.

*The measured reduction of the
diameter during the bending fatigue
test does not show any notice able
characteristics. The same applies to the
rope elongation during the test
procedure.

*Ropes have some residual life time
between the discarding stage and the
rope failure.




Plastic coating of the steel core
8x26 Number of Cycle provides products with longer
service life and higher strength.
It is also seen that plastic coating
/ protects the steel core.
8x26 WS IWRC 8x26 WS EPIWRC

Chart 1. Number of Cycles for the
26 mm 8x26 WS Rope Before Being
Discarded From the System

8x26 WS Number of Wire Breaks

in Steel Core [

250 T

200 + 200 Plastic Coated Wire Ropes

150 +

@ 4 EPIWRC ropes are produced in

50 different constructions as 6 and 8
strands. It can be used in heavy duty

8526 WS [WRC 8526 WS EPIWRC appllcatlons Wlth its high abrasion
COMPACT COMPACT resistance and high strength

properties.

Chart 2. 26 mm 8x26WS Number
of Wire Breaks in Steel Core

As a result of the tests conducted et g K
on 8x26WS Plastic Coated A
(EPIWRC) Stell Wire Rope of Celik -
Halat, a significant decrease was
observed in the wirebreak ages

occurring in the steel core.
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Please contact our sales officials for detailed information. @CELiK HALAT



CELIKPLAST K826 EPIWRC MBL TABLE

Rope Diameter Unit Weight Minimum Breaking Load (kN) [According to Wire Tensile Strength]
(mm) (kg/m) 1770 (N/mm2) 1960 (N/mm?) 2160 (N/mm>)
20 1.960 312 345 380
21 2.161 343 380 419
22 2.372 377 417 460
23 2.592 412 456 503
24 2.822 449 497 547
25 3.063 487 539 594
26 3.312 526 583 642
27 3.572 568 629 693
28 3.842 611 676 745
29 4121 655 725 799
30 4.410 701 776 855
32 5.018 797 883 973
34 5.664 900 997 1100
36 6.350 1.010 1.120 1.1230
38 7.076 1120 1.250 1.370
40 7.840 1.250 1.380 1.520
42 8.644 1.370 1.520 1.680
44 9.486 1.510 1.670 1.840
46 10.368 1.650 1.820
48 11.290 1.790 1.990
50 12.250 1.950 2.160
52 13.250 2.110 2.330
PROPERTIES
¢ Bending Fatigue Resistance e Regular or Lang Lay Rope
e Self Lubrication e Plastic Coating
¢ Excellent Compaction e High Breaking Resistance

USAGE AREAS

e Trolley Ropes * Grab Excavators
* Hoist Ropes * Loading Bridges
* Boom Ropes

Please contact us for different structures in 6 and 8 strands.

We Offer Innovative, Reliable, Sustainable Solutions Driven By Advanced Technologies
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Neden Plastik Dolgulu (EPIWRC)
Celik Halat?

Celik halatlar 6z ve demetler arasin-
daki temas sonucu asinir. Ek olarak,
kullanim esnasinda dis ortamdaki
korozif etkiler halatin zamanla asin-
masina neden olur. Celik halatlar dis
etkiler ve adhesif asinma sebebiyle
sistemdisi kalirlar. Sekil ’de halatlarda
asinmanin meydana geldigi bolgeler
gobsterilmektedir.

Oz ve demetler
arasindaki
surtinme
bolgeleri

Halat ve yiv
arasindaki
surtinme
bolgeleri

Sekil 1. SGrtiinme Bolgeleri

Kullanim sirasinda demetler ve celik
halatlarin 6zU arasinda sUrtinmeler
meydana gelir. Bu nedenle halat
asinmaya baslar ve sonra kirilir.

Plastik Dolgu
Halati Nasil Korur?

Sekil 2. Celik Oziin Plastik ile
Kaplanmasi

Plastik dolgulu (EPIWRC) celik
halatlar, 6zel tasarimi sayesinde
yUksek mukavemet ve ylUksek asinma
direnci saglar.

Plastik tabaka;

« Oz ve demetler arasindaki
temasi onler

* ic tel kopmalarini énler
* Yag sizdirmazhgi saglar

* Suyu ve asindirici elementleri
disarida tutar

» Katmanlar arasinda bir
yatak gorevi gorir

* Kurulumda daha kararli bir
yap! olusturur

* Dinamik enerjiyi emer

* Daha dusuk guriltide
calismayi saglar

Bu sekilde, ayni cap ve kompozisyona
sahip plastik kaplamasiz halatlara gore
daha uzun &murli halatlar elde edilir.

chsatis@celikhalat.com.tr




Bu halatlar, Gstin performans istenen
alanlarda kullanilmak Gzere
tasarlanmistir. Celik 6zUn plastik
kaplamasindan sonra érme islemi ile
nihai Urln elde edilir.

Sekil 3, celikdz ile demetler arasindaki
plastik kaplamanin bicimini
gbstermektedir.

Sekil 3. Plastik Kaplamanin Yapisi

Celik Halat ve Dresden Teknik Univer-
sitesi arasinda Laboratuvar, Test
Hizmetleri ve Teknik Danismanlik
konularinda isbirligi anlasmasi bulun-
maktadir. OzU plastik dolgulu halatlar
bu anlasma kapsaminda gelistirilerek
Dresden Teknik Universitesi'nde
performansi kanitlanmistir.

TECHNISCHE
@ CELIK HALAT %“\ ugllz\g%nsnm
DRESDEN

(2

Testler sonucunda;

* Leipzig Yoéntemi’ne gdre yorulma
OdmriUnun teorik hesabinda halat
beklenen degerleri astl.

» Testte dlcim yapilan 3 bélgede de tel
kiriklari eszamanli olmustur.

* Yorulma testi sirasinda halatin
herhangi bir bélgesinde yUksek cap
azalisi goérilmemistir. Ayni durum
uzama icin de gecerlidir.

* Halatlar sistemden alinma kriteri ile
kopma meydana gelmesi arasinda
nitelikli bir 8mre sahiptir.




8x26 Cevrim Sayisi

m -’

8x26 WS IWRC 8x26 WS EPIWRC

Cizelge 1.26 mm WS Halatin
Sistemden Cikarilmasi icin Gereken
Cevrim Sayisi

8x26WS Celik Ozdeki Tel Kirik Sayilari

250 T
200
200 +
150 T
100 T
50
8x26 WS IWRC 8x26 WS EPIWRC
COMPACT COMPACT

Cizelge 2.26 mm 8x26WS Celik Oz
Tel Kirilma Sayisi

Celik Halat'in 8x26WS Plastik

Kapli (EPIWRC) Celik Halat Gzerinde
yapilan testler sonucunda celik 6zde
meydana gelen tel kiriklarinda énemli
bir azalma gdzlenmistir.

Detayli bilgi icin satis ekibimiz ile iletisime gecgebilirsiniz.

Celik 6zUn plastik kaplanmasi, daha
uzun &mMurld ve daha yuksek
mukavemetli Grdnler elde edilmesini
saglar. Plastik kaplamanin celik 6zU
korudugu da gortlmektedir.

(1
Plastik Dolgulu Celik Halatlar

Oz plastik dolgulu halatlar 6 ve 8
demetli olmak Uzere farkli kompozis-
yonlarda Uretilmektedir. YUksek
asinma direnci ve yiksek mukavemet
oOzellikleri ile adir is uygulamalarinda
kullanilabilir.

&



CELIKPLAST K826 EPIWRC MBL TABLOSU

Halat Capi Birim Agirlik Minimum Kopma YUkU(kN) [Tel Cekme Dayanimina gére]
(mm) (kg/m) 1770 (N/mm?) 1960 (N/mm?) 2160 (N/mm?)
20 1.960 312 345 380
21 2.161 343 380 419
22 2.372 377 417 460
23 2.592 412 456 503
24 2.822 449 497 547
25 3.063 487 539 594
26 3.312 526 583 642
27 3.572 568 629 693
28 3.842 611 676 745
29 4121 655 725 799
30 4.410 701 776 855
32 5.018 797 883 973
34 5.664 900 997 1100
36 6.350 1.010 1.120 1.1230
38 7.076 1120 1.250 1.370
40 7.840 1.250 1.380 1.520
42 8.644 1.370 1.520 1.680
44 9.486 1.510 1.670 1.840
46 10.368 1.650 1.820
48 11.290 1.790 1.990
50 12.250 1.950 2.160
52 13.250 2.110 2.330
OZELLIKLER
¢ Egilme Yorulma Direnci ¢ DUz ve Capraz Halat
¢ Kendini Yaglama ¢ Plastik Kaplama

« Mikemmel Kompaktlama ¢ YUksek Kopma Direnci

KULLANIM ALANLARI

e Tramvay Halatlari  * Grab Ekskavatorleri
* Vin¢ Halatlari * Acilabilir Képruler
« Boom Halatlari

6 ve 8 demetli farkli kompozisyonlar icin liitfen satis ekibimiz ile irtibata geciniz.

YUksek Teknoloji Isiginda Yenilik¢i, GlGvenilir, SGrdurtlebilir CozUmler Sunariz
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Compact Steel Wire Ropes:

Ropes are produced by the closing
process of strands with different
mechanical properties and lay ratios;
strands are produced from wires of
different diameters and numbers.

Fig. 1: Steel Wire Rope

Steel wire ropes produced in differ-
ent constructions and properties are
used in a wide range of sectors.

Point Contact Linear Contact

Sa
S -
-~ -

Contact/Wearing Contact/Wearing

Surface Surface

Fig. 2: Increasing of
Contact Surface Area

N’

Why is Compact Rope Preferred?

The wires of non-compact ropes
which as shown in Fig. 2 have point
contact with each other. Compact
ropes are produced with reducing
the diameter of the strands by the
rolling system. Since the strands are
subjected to a certain amount of
force, their contact between each
other change from circular to linear
shape. In this way, the contact sur-
face of wire to wire and strand to
strand are expanded. Although
applied load on the rope is constant,
the pressure force applied on the
wires will decrease due to the
increase of the contact surface area.
This will improve the service life of
the rope by extending the wearing
time of the wires.

Fig. 3: Contact Between Strands

Due to the linear surface of wires,
the strands a have linear contact
with each other. In this way, the
friction surface areas of the wires are
expanded and this prevents the
ropes from short wearing time.

Please contact our sales officials for detailed information.



In order to obtain the same diameter,
stranding is done with thicker wires
in compact steel wire ropes with
respect to non-compact steel wire
ropes. As a result, compact steel
wire ropes have a greater metallic
cross-sectional area and higher
breaking forces.

Non-compacted Compacted
Steel Wire Rope Steel Wire Rope

Fig. 4: Reducing of Diameter

In compacted wire rope production,
the traditional rolling system was
switched to the compact hydraulic
rolling system. In the production with
traditional system, the wires are
exposed to higher levels of wear.
As a result of abrasion of the outer
wires, the life performance of the
rope is adversely affected. In order
to eliminate these negative effects,
production is performed with
hydraulic rolling system.

Traditional Hydraoulic
die system rolling system

Fig. 5: Rolling System

chsatis@celikhalat.com.tr

AL Fig. 6: Image of a
2 AUy strand of wires
] i F ol =l -
iy '~,,_-‘.-|--' P = compressed by disc

compacting

Fig. 7: 3D Drawing
of Compact Steel
Wire Rope

In the hydraulic rolling disc system,

a hydraulic pressure is applied to the
strands. Since discs are rotating during
production, the wear of the strands is
prevented. This improvement directly
increases the life performance. In addi-
tion, by means of a gradual reduction in
diameter of strands, the hydraulic disc
system allows the use of thicker wires.
Thus, metallic cross-sectional area is
increased. The increase of the metallic
cross-sectional area increases the
strength of steel wire ropes directly.

Minimum Breaking Load (kN)
(According to 1960N/mm?2 Wire Tensile Strenght)

non compact compact
steel wire ropes steel wire ropes
Breaking Load (kN) Breaking Load (kN)
715 kN 900 kN

Table 1: Breaking Test result of
@32mm 6x36WS-IWRC

As a result of gradually reducing the
diameter of the strand, abrasion of the
wires are prevented. Compact steel wire
ropes are produced with higher surface
quality. The prototypes which were pro-
duced with rolling system were subjected
to breaking tests. It was found that our
32 mm 6x36 WS compact ropes gives a
rate of 26% breaking load increase com-
pared to non-compacted ropes and a
rate of 10% breaking load increase com-
pared to traditional compacted ropes of
the same diameter and structure.

Eg; CELIK HALAT
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Kompakt Celik Halatlar:

Halatlar, demetlerin farkli mekanik
Ozelliklerde ve adim oranlarinda
ortlmesi, demetler de tellerin farkh
cap ve yapilarda oértlmesi ile
Uretilmektedir.

Sekil 1. Celik Halat

Genel kullanim amaclari yuk
tasimaciligi olan celik halatlar, farkl
kompozisyonlarda Uretilerek bircok
sektdrde kullanilmaktadir. Halatlari
olusturan teller dairesel kesitleri
nedeniyle kendi aralarinda ve
kullanildiklari sistemler ile noktasal
olarak temas etmektedir (Sekil 2).

Noktasal Temas Cizgisel Temas

Sa
S -
-~ -

Temas Temas
Asinma Bélgesi

Sekil 2. Demeti Olusturan Tellerin

Temas Ylizeyi

N’

Asinma Bélgesi

Kompakt halatlar ise, halati olusturan
demetlerin mekanik olarak sikistiril-
mas! sonucunda metalik alanin artiril-
masl! ve bu sirada uygulanan kuvvet
ile tellerin dairesel kesit formunun
dizlemsel formda degistirilmesi ile
olusturulmaktadir. Yapilan bu islem
sonucunda tellerin birbiri ile ve telle-
rin sistemdeki makaralar ile aralarin-
daki noktasal temas cizgisel temas
sekline dénuUslr. Tel ylzeyine etkiyen
yUkUn sabit olmasina karsin etkidigi
ylUzey alaninin genislemesiyle birim
alana uygulanan kuvvet azalacaktir.

YUlzey alaninin genislemesi ile birim
ylUzey alanina etkiyen basin¢ kuvveti
azalacaktir. Bu durum tellerin asinma
sUresini uzatacagdi icin halatin kulla-
nim émrinU arttiracaktir.

Sekil 3. Demetlerin Birbiri ile Temasi

DuUzlemsel ylzey olusturulmasi ile
demetlerde birbirlerine daha genis
kesitte temas ederler. Bdylece tellerin
birbirleri Gzerindeki strtinme ylUzey
alanlari genisler ve maruz kaldiklari
yUkuU tasirken asinmalarin 6ndne
gecilir. Ayni cap ve kompozisyona
sahip olan kompakt halatlar ile kom-
pakt olmayan halatlar karsilastirildi-
ginda, kompakt halatlar daha yUksek
miktarda metalik kesit alanina sahip-
tir. Ayni capin elde edilmesi icin kom-
paktlama islemi &éncesinde daha kalin
teller ile demet 6rme islemi yapilir.

Detayli bilgi icin satis ekibimiz ile iletisime gecgebilirsiniz.



Daha kalin tellerin kullanilmasinin
sonucunda kompakt halatlar daha
yUksek kopma yUklerine sahiptirler.
Celik Halat ve Tel Sanayi A.S.
kompakt halat Grlnlerinde yaptigi
gelistirmeler sayesinde, daha fazla
metalik kesit alanina sahip, asinma
direnci ve minimum kopma yUku
artirtlmis, uzun &muarli kompakt
halatlar gelistirmistir.

Standart Demet Kompakt Demet
Kesit Goruntusa Kesit Gorunttsu

Sekil 4. Yiikksek Rediiksiyon ile
Cap Dususu

Gerceklestirilen calismalar sonucunda
Uretim yéntemi ve Uretim parametre-
lerinde optimum performans kosulla-
rinin saglanabildigi kosullar yaratil-
mistir. Bdylece geleneksel haddeleme
metodu yerine disk sistemi devreye
alinmistir. Geleneksel hadde kullanimi
ile demet kompaktlanmasi sirasinda
demeti olusturan teller asinmaya
maruz kalmaktadir. Dis tellerin asin-
masi halat &mrint olumsuz etkile-
mektedir. Haddeleme prosesinde
olusan tellerin asinmasi durumu gelis-
tirilerek yeni ydontem olan disk sistemi
ile sGrtinme olmadan sikistirma islemi
gerceklestiriimektedir.

Sekil 5. Disk Kompaktalama ile
Hadde Kompaktlama Karsilastirmasi

chsatis@celikhalat.com.tr

Doénel yapida bulunan diskler Gretim
sirasinda sabit olmadigi icin demetlerin
asinmasinin é6ndne gecilir. Bu iyilesme
dogrudan halatin kullanim &mrinG
uzatmaktadir. Bu degisimin yaninda disk
sisteminin kademeli olarak ¢cap dususu
saglamasi daha kalin tellerin kullanimina
olanak saglamakta ve bu sayede de
metalik kesit alaninda artis meydana
gelmektedir. Metalik kesit alaninin
artmasi dogrudan mukavemeti arttiran
bir durumdur.

Minimum Kopma YUka (kN)
(1960N/mm? Halat Teli Kopma YUk Sinifina Gére)

Kompakt Olmayan Kompakt Halat
Halat Kopma YUk (kN) Kopma YUukU (kN)
715 kN 900 kN

Tablo 1. @32 mm Celik Ozl
6x36 WS Halat Kopma Yikleri

Yeni sistem ile Uretilen kompakt
halatlarda ayni cap ve kompozisyona
sahip geleneksel yéntem ile Uretilen
halatlara kiyasla %10'a kadar, kompakt
olmayan halatlara kiyasla %25'e kadar
mukavemet artisi elde edilmektedir.

% I Sekil 6.
£~ 4+ Disk Kompaktlama ile
v 4 sikistirrimis Demetin

& 4"1 o4 Kesit Gorlintisi

Kompaktlama oraninin artmasi sonucunda
demetlerin ic telleri de birbirleri ile cizgisel
bir temas olusturur. Olusan cizgisel temas
ile tellerin birbirleriyle olan
sUrtinmelerinden dogan asinmalarin
onldne gecilmektedir.

Sekil 7.

Disk Kompaktlama
Uygulanmis Demetin
Gercek ve 3D Cizimine
Ait Goéruntu

Eg; CELIK HALAT
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Rotation Resistant Ropes (PureFlex): 1,70 Torque Factor (k)

1,56
1,50

PureFlex is a patented product of
Celik Halat. PureFlex, which has a
(1+5+5+5+18) layer structure,
provides ultra high rotation
resistance and strength.

O 0,90

Wire ropes are exposed to rotation
under load due to their helical
structure. As a result of rotation, the
rope is damaged and completes its
service life. Rotational behavior,
which creates a serious problem
especially in high altitude.

22 5

CelikFlex 407 I
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Graph 1: Torque Factor Values of
Semi-Rotation Resistant and Rotation
Resistant Ropes

Celik Halat has a cooperation agree-
ment with the Technical University of
Dresden on Laboratory and Testing
Services. Within the scope of this
. TECHNISCHE agreement, tests were performed on
@CEL'K HALAT %.‘\ DRESDEN rotation resistant steel wire ropes at
Dresden Technical University. As a
result of the Torque-Rotation Test
performed on 19x7, 35x7, 40x7 and
PureFlex ropes, PureFlex has been
the best rotation resistance.

(2

PureFlex (Patented Rope)
250 -+ —— 40x7 Wire Rope
—— 35x7 Wire Rope
200 + 19%x7 Wire Rope

100 +
150 +

Rotation Angle (°)
&
(o]

-200 +
-250 +
-300 L

20% M.B.L

Load (kN)
Graph 2: Torque-Rotation Test performed on 19x7, 35x7, 40x7 and PureFlex Ropes

Please contact our sales officials for detailed information.



PUREFLEX ROTATION RESISTANT ROPES

Very High
Breaking Swivel
Force

CYNSS

Lubricate Compacted

® ©

PureFlex [(1+6)+5(1+6)+5x(1+6)+18(1+6)]
Rope Unit Minimum Breaking Load (kN) Rope Unit Minimum Breaking Load (kN)
Dia. Weight Dia. Weight
(mm) | (kg/m) 1570 1770 1960 2160 (mm) | (kg/m) 1570 1770 1960 2160
[N/mm?] | [N/mm?2] | [N/mm?] | [N/mm?] [N/mm2] | IN/mm?2] | [N/mm?2] | [N/mm?]
10 10,463| 70,0 | 78,9 | 87,4 | 89,2 23 12,449| 370 418 462 | 472
1 0,560| 84,7 | 95,5 | 106 108 24 2,667 403 | 455 | 504 514
12 0,667 101 14 126 128 25 12,894 438 | 493 | 546 | 558
13 0,782 118 133 148 151 26 3,130 | 473 534 591 603
14 10,907 137 155 171 175 27 13,375]| 540 575 637 | 650
15 1,042 158 178 197 201 28 13,630| 549 619 685 | 699
16 1,185 | 179 202 224 | 228 29 |[3,894| 589 664 735 750
17 1,338 | 202 228 253 258 30 (4,167 | 630 710 787 | 803
18 1,500 | 227 256 283 289 32 4,741 717 808 | 895 913
19 1,671 | 253 285 316 322 34 5,352 809 913 1011 | 1031
20 1,852 | 280 316 350 | 357 36 [6,000| 907 | 1023 | 1133 | 1156
21 2,042 309 348 386 393 38 16,686 1011 | 1140 | 1262 | 1288
22 2,241 339 382 423 | 432 40 17,408]| 1120 | 1263 | 1399 | 1427
FEATURES USAGE AREAS
* Extremely High Breaking Load ¢ Overhead Crane ¢ Deck Cargo Crane
* Ultra High Rotation Resistance * Tower Crane e Offshore Crane
* Excellent Compaction e Crawler Crane * Mobile Crane
* Regular or Lang Lay Rope ¢ Harbour Crane

chsatis@celikhalat.com.tr @ CELiK HALAT
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Donme Direncli Halatlar (PureFlex):

Celik Halat firmasinin patentli Grand
olan (1+5+ 5+ 5 +18) katman
yapisina sahip PureFlex ekstra yUksek
mukavemet ve dénme direnci saglar.

Yapisi sebebiyle yUk altinda dénme
davranisi gosterirler. DO6nme

sonucunda halat hasarlanir ve servis
Omri tamamlanir. YUksek mertebeli

uygulamalarda ciddi problem yaratan
dénme davranisi 6zel halat tasarimlari
gelistirilmesine sebep olmustur.

D&6nme direncli halatlarin en temel
parametresi tork direncidir. Bu sebeple
halatlar tork faktor(k) adi verilen
sayisal bir ifade ile karsilastirilirlar.
Firmamizda Uretilen kismi dénme
direncli ve dénme direncli halatlarin
tork faktor degerleri grafikte
verilmektedir.

) & A\ TECHNISCHE
€-§§ CELIK HALAT =% @ UNIVERSITAT
2 DRESDEN

1,70 Tork Faktor (k)

1,50

1,56

1,13
O 0,90
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Grafik 1. Kismi D6nme Direncli ve
Dénme Direncli Halatlarin
Tork Faktoér Degerleri

Celik Halat ile Dresden Teknik Univer-
sitesi arasinda laboratuvar ve test
hizmetleri konusunda resmi isbirligi
mevcuttur. Bu isbirligi kapsaminda
Almanya’da dénme direncli halatlara
testler gerceklestirilmistir. 19x7, 35x7,
40x7 ve PureFlex halatlara yapilan
Tork-Ddnme testlerinin sonucunda en
iyi ddnme direnci gbsteren halat
PureFlex olmustur.

PureFlex (Patentli Uriin)
—— 40x%x7 Celik Halat
—— 35x7 Celik Halat
19%x7 Celik Halat

-100 +
-150 +
-200 +
-250 +
-300 L

Donme Agisi (°)

20% M.B.L

Uygulanan Yk (kN)

Grafik 2. 19x7, 35x7, 40x7 ve PureFlex Halatlara Yapilan Tork-Dénme Testleri

N’

Detayli bilgi icin satis ekibimiz ile iletisime gecgebilirsiniz.



PUREFLEX DONME DIRENGCLI HALATLAR

Cok Yiiksek  Firdondii
Mukavemet Kullanilabilir

& (Y

Yagh Kompakt

®» ©

PureFlex [(1+6)+5(1+6)+5x(1+6)+18(1+6)]
Halat Birim Minimum Kopma Yukid (kN) Halat Birim Minimum Kopma Yukd (kN)
Capi Agirhk Capi Agirhik
(mm) | (kg/m) 1570 1770 1960 2160 (mm) | (kg/m) 1570 1770 1960 2160
[N/mm?] | [N/mm?2] | [N/mm?3] | [N/mm?] [N/mm2] | IN/mm?2] | [N/mm?2] | [N/mm?]
10 10,463| 70,0 | 78,9 | 87,4 | 89,2 23 12,449| 370 418 462 | 472
1 0,560 84,7 | 95,5 | 106 108 24 2,667 403 | 455 | 504 514
12 0,667 101 14 126 128 25 12,894 438 | 493 | 546 | 558
13 0,782 118 133 148 151 26 3,130 | 473 534 591 603
14 10,907 137 155 171 175 27 3,375 540 575 637 650
15 1,042 158 178 197 201 28 13,630| 549 619 685 | 699
16 1,185 | 179 202 224 | 228 29 13,894 | 589 664 735 750
17 1,338 | 202 228 253 258 30 (4,167 | 630 710 787 | 803
18 1,500 | 227 256 283 289 32 4,741 717 808 | 895 913
19 1,671 | 253 285 316 322 34 5,352 809 913 1011 | 1031
20 1,852 | 280 316 350 | 357 36 [6,000| 907 | 1023 | 1133 | 1156
21 2,042 309 348 386 393 38 16,686 1011 1140 | 1262 | 1288
22 2,241 339 382 423 | 432 40 17,408]| 1120 | 1263 | 1399 | 1427
OZELLIKLER UYGULAMALAR
» Ekstra YUksek Mukavemet e Tavan Vinci e Kargo Vinci
* Ultra Yuksek D&6nme Direnci * Kule Vinci ¢ Mobil Ving
* Mikemmel Sikistirma ile YUksek Kesit Dolulugu » Paletli Ving¢ e Offshore Ving
» Capraz veya Dz Halat Uretimi e Liman Vinci

+ Siyah veya Galvanizli Tel Uretimi

chsatis@celikhalat.com.tr @ CELiK HALAT



Celik Halat ve Tel Sanayii A.$

Ertugrul Gazi Mahallesi Sehitler Cad. No:2
41180 Kartepe / Kocaeli / TURKIYE

celikhalat.com.tr
N chsatis@celikhalat.com.tr
Dogan +90 (262) 37112 80 (PBX)
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