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Fig. 1: ALangs lay rope with a great amount of uniform mechanical wear. Please note that
the rope does not exhibit any fatigue breaks. The bearing surface on sheaves and drums
has increased due to the mechanical wear.

Damarlari ve halatlamasi ayni yonde yapilmis bir halatin
duzenli asinmasi . Yorulmadan kaynaklanan kirilma
yoktur.Tambur ve Makaralarin tasiyici yuzeyleri bu
asinma nedeniyle genislemistir.
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Fig. 4. Regular lay rope with a great amount
of uniform mechanical wear. Please note that

the rope does not show any fatigue breaks.

Damarlari ve telleri farkli yonde orulmus bir halatin
duzenli asinmasi . Yorulmadan kaynaklanan kirilma
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Fig. 8: Bending fatigue breaks on ropes made out of compacted outer strands. The distri-
bution of bending fatigue wire breaks is typically random.

Egilme yorulmasi nedeniyle digs damarlarda tipik olarak
rastgele dagiimis tel kiriklari
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Fig. 9: Heavily worn wire rope with a few
fatigue breaks. The wire ends are displaced
In different directions because of rope twist.

Pek cok yorulma kirigi ile birlikte cok asinmis bir halat.Kirik
tel uclarinin birbirini karsilamamasi halatin buruldugunu
gosteriyor.
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Fig. 10: This six strand rope displays
almost no wear but a great number of
fatigue breaks.

6 damarli bu halatta hemen hemen hi¢ asinma olmamasina
karsin ¢cok sayida yorulmakirigi var.
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Fig. 11: Three adjacent strands with fatigue
breaks followed by one without indicate une-
ven load sharing or a pulled-in strand.

3 bitisik damarda yorulma kiriimalari.Damarlarda yuk
paylasimi duzensiz yada cekilme var.
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Fig. 15: A fatigue crack starting at the point of contact with a sheave. Obviously the crack
propagated concentric to its point of initiation. The crack only became visible after destroying
the strand in a pull test.

Makarayla temas noktasinda baslayan konsentrik olan

yayilan yorulma kirigi.Bu kirik yanhzca gcekme testinde
gorundr hale gelir.
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Fig. 16: A fatigue crack.

Yorulma Kirigi
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Fig. 17: The fatigue crack radiates out from the

origin as a series of concentric rings (termed
rest lines, beach lines or striations).

Yorulma kirigi basladigi noktadan es merkezli halkalar
halinde yayilir.
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Fig. 29: Pitting corrosion (local corrosive
attack creating deep pits).

Korozyon nedeniyle olusan karincalanma
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Fig. 36: Classic cup and cone tensile failure.
The diameter reduction at the fracture is
clearly visible.

Klasik Konik sekilde kopma , Asiri yuk kopmasi.Uctaki cap
azalmasi acikca goruluyor.
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Fig. 44: A typical 45° shear break. Please note that there is a small reduction in diameter
at the edge of the fracture surface, but it is small compared with the necking associated
with a ductile tensile cup and cone failure (see e.g. Fig. 36).

Tipik 45° kesme kiriimasi.Kirik yakinlarinda hafif bir cap daralmasi
vardir.Bu durum asiri yuklenmede olusan koniden farkhdir.
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Fig. 55: This rope has been damaged by
being pulled over a stuck sheave.

Sabit makara uzerinden ¢ekilme nedeniyle hasar gormus halat
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Fig. 56: Rotation resistant rope damaged by
being dragged over the rim of a sheave.

Makara kenarinda suruklenmis bir donme direc¢li halat
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underlying martensite layers. The thickness of the martensite layer is approx. 0.05 mm.

Sevkiyat sirasinda Ambar kapagi boyunca bir ka¢ kez suruklenmis
halatin dis telinde olusmus martenzit kiriklari.Her defasinda yeni

martenzite katmanlari olusmustur.Martenzit katmanlari yaklasil 0.05
mm dir.
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Fig. 71: This seven wire strand has been subject to temperatures greater than approximately
300°C. The microstructure of the wires has undergone a recrystallization from the highly
oriented drawn wire structure.

300°C civarindaki i1s1 nedeniyle yeniden kristalize olmus yapi
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Fig. 80: This hoist rope from a ladle crane has been exposed to elevated temperatures for
too long. As a result of this the outer wires have annealed, softened and then lengthened
in service.

Bir kepce vincte asir1 sicakliga maruz kalmis halat. Dis
teller tavlanmis , yumasamis ve sonra uzamistir.
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Fig. 83: An eight strand rope showing evidence of internal wire breaks. Please note that
the broken wire ends are twice as long (A, broken in the valley) or three times as long
(B, broken underneath the outer strand) as they would be had they broken at the crown.

Ic tel kiriklari.
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Fig. 84: The great number of internal wire

breaks have only been revealed by severely
bending the ropes during inspection.

Ic tel kiriklari.
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Ic tel kiriklari.
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DAMARDAN DISARI CIKMIS BIR TEL
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OZUN DISARI CIKMASI
DONME VE ANI YUK KALKISLARI NEDENIYLE OLUR
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DONME KAYNAKLI CAP DEGISIMLERI
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DISARI CIKMIS SEKLi BOZULMUS DAMAR
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DUZLESMiS BOLUMLER
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SEPET DEFORMASYONU
ANI YUK KALKISI
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DISARIDAN PASLANMA ( KOROZYON )
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TERE MEICKIRIKITARI

EGILME , ASIRIIKUCUK KASNAK



HALATLARIN DENETLENMESI

VADI TEL KIRIKLARI
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OZUN BOZULMASI NEDENIYLE BOLGESEL GAP FARKLILIKLARI
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SURTUNME NEDENIYLE DUZLESMIS BOLGELER
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KOROZYONA BAGLI iC ASINMA



