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WHAT YOU NEED TO KNOW                
ABOUT WIRE ROPES

 Safety
 Inspection and typical damages
 Discard criteria

Laura Lombardi, Managing Director, Usha Martin Italia
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GLOBAL R&D CENTRE
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ITA
LY  Technical department of Usha Martin Group, Global Design Centre for all 

Usha divisions

 Responsible for technical assistance: evaluation of customer concept 
design of new equipment, training for customers about rope properties 
and managing of special tests

 Active part of the  most important International committees (CEN, IMCA, 
OIPEEC, OITAF, IABSE), taking care of technical and regulations 
workgroups

USHA MARTIN ITALIA
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GLOBAL R&D CENTRE
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 Fatigue tests up to 100 mm rope diameter

 SEM and digital microscope analysis

 Wire break, elongation and torsions tests

 Stiffness, torque and rotation tests

 Post retirement inspection and rope dismantling

 Grease assessment and compatibility tests

USHA MARTIN ITALIA LABORATORY
ITA

LY
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Are ropes safe?
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WIRE ROPES SAFETY
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1. Ropes are redundant  One single break does not affect rope integrity

2. Issues are detectable  Inspection gives indications about rope status

3. Damage is progressive  A rope will not break without any notice

Wire ropes are safety components
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WIRE ROPES SAFETY
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Evolution of rope damage
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WIRE ROPES SAFETY
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Evolution of rope damage
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WIRE ROPES SAFETY
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The importance of maintenance
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Wire rope inspection 
and typical damages

Clearly it’s the rope’s fault…
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WIRE ROPE INSPECTION
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 Visual Inspection (VI): non-destructive test of the state of a component by visual means only, possibly taking into 
account particular circumstances

 Magnetic Rope Testing (MRT): method of testing based on the detection of the magnetic flux leakage of a magnetized 
rope

 Optical Inspection device (OI): instrumentation designed to acquire and record images of the surface of a rope

Type of inspections

Private and Confidential, property of Usha Martin Italia



WIRE ROPE INSPECTION
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 Where
 Drum
 Main reeving elements (block, sheaves, rollers etc.)
 End connections
 Areas subjected to specific stress, wear or other criticalities

 What
 Diameter and lay length
 Lubrication and corrosion level
 Presence of external damages / abrasions, broken wires, loosen strands, etc.
 Presence of permanent deformations and anomalies

 When
 Periodically
 On a special/extraordinary basis

Where, what, when
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ROPE DAMAGES
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Corrosion
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ROPE DAMAGES
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Corrosion
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ROPE DAMAGES
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Internal corrosion
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ROPE DAMAGES
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External wear
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ROPE DAMAGES
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Core damage
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ROPE DAMAGES
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Induced rotation – birdcage 
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ROPE DAMAGES
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Waviness
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ROPE DAMAGES
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Spooling issues and cut in
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ROPE DAMAGES
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Spooling issues and squeezing
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ROPE DAMAGES
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Fatigue
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ROPE DAMAGES
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Very localized fatigue?
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Wire rope discard criteria
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ROPE DISCARD
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 Defect

 Misuse, accidents

 Fatigue

Root cause analysis
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ISO 4309
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Modes of deterioration
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ISO 4309
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Discard criteria – visible broken wires
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ISO 4309
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RCN – Rope Category Number
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ISO 4309
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Discard criteria – decrease in diameter
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ISO 4309
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Discard criteria – corrosion
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ISO 4309
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Severity matrix

Different mix, different outcomes
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What you know NOW     
about wire ropes

 Safety
 Inspection and typical damages
 Discard criteria
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THANKS BY USHA MARTIN ITALIA


