
Transocean Lifting CourseTransocean Lifting Course
Wire Rope Wire Rope ExaminationExamination

•• Inspection and examination - differencesInspection and examination - differences

•• Standards and LegislationStandards and Legislation

•• What is a wire rope? - types/descriptionWhat is a wire rope? - types/description

•• Rope deteriorationRope deterioration

•• Examination proceduresExamination procedures

•• Individual discard criteriaIndividual discard criteria

•• Cumulative effect and recordsCumulative effect and records

•• Short written testShort written test





The difference between ropeThe difference between rope
inspection and examination -inspection and examination -

InspectionInspection

•• InspectionInspection – – visual checkvisual check to ensure that all to ensure that all

ropes are correctly positioned on ropes are correctly positioned on their sheavestheir sheaves
and drums and have not been displacedand drums and have not been displaced

•• When carried outWhen carried out – – routine pre-use checkroutine pre-use check - daily - daily
before start-upbefore start-up

•• By whomBy whom – – driver/operator may be authorised to driver/operator may be authorised to
carry out periodic checks and inspections to thecarry out periodic checks and inspections to the
extent that he is considered to extent that he is considered to be competentbe competent





The difference between rope inspection andThe difference between rope inspection and

examination -examination - InspectionInspection

•• InspectionInspection – – visual inspectionvisual inspection of all ropes for of all ropes for
broken wires, flattening, basket distortion orbroken wires, flattening, basket distortion or
other signs of damage, excessive wear andother signs of damage, excessive wear and
surface corrosionsurface corrosion

•• When carried outWhen carried out – – weekly, two weekly orweekly, two weekly or
monthlymonthly as determined by the  as determined by the competent personcompetent person

•• By whomBy whom – – the appointed personthe appointed person – – [the[the
driver/operator may be authorised to carry outdriver/operator may be authorised to carry out
 periodic check periodic checks and inspections and inspections to the extent that hs to the extent that hee
is considered to be is considered to be competent]competent]





The difference between rope inspection andThe difference between rope inspection and

examinationexamination – – Thorough examinationThorough examination

•• Thorough examinationThorough examination – – in-depth visualin-depth visual
inspection plusinspection plus (when practical)(when practical) assessmentassessment ofof
internal condition of rope, supplemented by otherinternal condition of rope, supplemented by other
means such as diameter measurement and NDTmeans such as diameter measurement and NDT
(e.g. (e.g. electro-magneelectro-magnetic)tic)

•• WhenWhen – – pre-determined routine intervals pre-determined routine intervals (e.g. as(e.g. as
determined by legislation)determined by legislation); after installation on new; after installation on new
site; after major alteration or repair; or aftersite; after major alteration or repair; or after
occurrence of exceptional circumstances whichoccurrence of exceptional circumstances which
may jeopardise the safety of the may jeopardise the safety of the cranecrane

By whomBy whom  competent person competent person





Thorough examinationThorough examination – – Competent personCompetent person

•• Should beShould be trained and assessedtrained and assessed (with documentary evidence)(with documentary evidence) forfor
the type of ropes the type of ropes and terminations that are to band terminations that are to be examinede examined

•• Should beShould be independent and impartialindependent and impartial to allow objective decisions to allow objective decisions
to be madeto be made (recommendations made without fear or favour)(recommendations made without fear or favour)

•• Should beShould be fully conversantfully conversant with thewith the manufacturer‟s instructionsmanufacturer‟s instructions

•• Should beShould be fully conversantfully conversant with thewith the relevant Standards/Codesrelevant Standards/Codes
applicable to the ropes and applicable to the ropes and equipment being examinedequipment being examined (e.g. ISO(e.g. ISO

4309; API 2D)4309; API 2D)





Primary Functions of Rope Primary Functions of Rope ExaminerExaminer
(Competent person)(Competent person)

•• To establish the condition of a ropeTo establish the condition of a rope

•• To assess whether or not it is fitTo assess whether or not it is fit (i.e. (i.e. ssafe) afe) 

to remain in serviceto remain in service





Competent PersonCompetent Person
should take into accountshould take into account

•• Current regulationsCurrent regulations (Local / National (e.g. LOLER)/European)(Local / National (e.g. LOLER)/European)

•• Machinery handbookMachinery handbook (safe use/discard criteria)(safe use/discard criteria)

•• Related standards/Codes of practicesRelated standards/Codes of practices (e.g. ISO 4309; API 2D)(e.g. ISO 4309; API 2D)

•• Rope duty/Reeving systemRope duty/Reeving system

•• Frequency of useFrequency of use

•• Previous rope historyPrevious rope history (performance/r(performance/rope ope type)type)





Two basic types of ropeTwo basic types of rope

••Stranded ropeStranded rope

••Spiral ropeSpiral rope





Stranded Rope -Stranded Rope - 3 basic types3 basic types

Blue Blue Strand Strand Dyform Dyform 34LR34LR DSC 8DSC 8

Single layerSingle layer Rotation-resistant Parallel-closedRotation-resistant Parallel-closed





Spiral Rope -Spiral Rope - 3 basic types3 basic types

Note: Cross sections are typical examplesNote: Cross sections are typical examples

Spiral strandSpiral strand Full-locked Full-locked coil coil Half-locked Half-locked coilcoil





Stranded RopeStranded Rope
Single LayerSingle Layer

•• One layer of outerOne layer of outer

strands (usually 6 or 8)strands (usually 6 or 8)

laid helically over alaid helically over a

centre core of fibre orcentre core of fibre or

steelsteel

•• Illustration - rope withIllustration - rope with

independent wire ropeindependent wire rope

core (IWRC)core (IWRC)





Wires in a Stranded RopeWires in a Stranded Rope

Core wiresCore wiresInner wireInner wire

Outer wireOuter wire Centre wireCentre wire





Cores for stranded steel wire ropeCores for stranded steel wire rope

•• The core maintains the circular section of The core maintains the circular section of thethe
rope by supporting the strands around itrope by supporting the strands around it

•• 2 main types of core:2 main types of core:

 – – Fibre coresFibre cores

•• natural (e.g. Manila, Jute or Sisal) =natural (e.g. Manila, Jute or Sisal) = FCFC

•• man made (e.g. polypropylene) =man made (e.g. polypropylene) = FFCFFC

 – – Steel coresSteel cores

•• Independent Wire Rope Core =Independent Wire Rope Core = IWRCIWRC or Wire Strand Core = or Wire Strand Core =
WSCWSC

•• Core covered with polymer =Core covered with polymer = PIWRCPIWRC





Right HandRight Hand
Lay RopesLay Ropes

Right Hand LangsRight Hand Langs

(RHL)(RHL)

Right Hand OrdinaryRight Hand Ordinary

(RHO)(RHO)





Left HandLeft Hand
Lay RopesLay Ropes

Left Hand LangsLeft Hand Langs
(LHL)(LHL)

Left Hand Left Hand OrdiOrdinarynary
(LHO)(LHO)





Rope Grade (Rope Grade (R R r r ))

•• ExamplesExamples

 – – 1770 Grade1770 Grade

 – – 1960 Grade1960 Grade

 – – 2160 Grade2160 Grade

 – – 1370/1770 Grade1370/1770 Grade

•• (dual tensile)(dual tensile)

•• American GradesAmerican Grades

 – – IPSIPS

 – – EIPSEIPS

 – – EEIPSEEIPS

Identifies the level of minimum breaking force (kN)Identifies the level of minimum breaking force (kN)
or minimum breaking load (t)or minimum breaking load (t)





Tensile Strength and Finish of WireTensile Strength and Finish of Wire

•• Wire tensile strength gradeWire tensile strength grade

 – – ExamplesExamples

•• 1180; 1370; 1570; 1770; 1960; 2160 N/mm1180; 1370; 1570; 1770; 1960; 2160 N/mm22

•• Wire finishWire finish

 – – ExamplesExamples

•• bright (ungalvanised)bright (ungalvanised)

•• zinc zinc coated coated (galvanised) (galvanised) [or [or zinc zinc alloy alloy coated]coated]





Example of RopeExample of Rope
Description/DesignationDescription/Designation

•• 22mm dia. 6x36 IWRC 1960 Ung/BT RHO22mm dia. 6x36 IWRC 1960 Ung/BT RHO

•• 22mm 6x36WS-IWRC 1960 U sZ22mm 6x36WS-IWRC 1960 U sZ (New European(New European
and International standards and International standards designatiodesignation)n)

 – – 22mm 22mm dia dia = = SizeSize ((nonomm inal inal diamdiameter)eter)

 – – 6x36 6x36 = = Rope Rope constructionconstruction

 – – IWRC IWRC = = Core Core typetype

 – – 1960 1960 = Rope = Rope gradegrade

 – – Ung Ung = = Finish Finish of of wireswires

 – – RHO RHO = = Direction Direction and and type type of of laylay





Rotation-resistant ropeRotation-resistant rope
(llustration is BRIDON product 35LS - Low rotation rope)(llustration is BRIDON product 35LS - Low rotation rope)





Summary of Rope LaysSummary of Rope Lays
(Stranded ropes)(Stranded ropes)

•• Ordinary LayOrdinary Lay (RHO or LHO)(RHO or LHO) sZ or zSsZ or zS

•• Langs LayLangs Lay (RHL or LHL)(RHL or LHL) zZ or sSzZ or sS

•• Alternate LayAlternate Lay aZ aZ or or aSaS





SummarySummary

 – – More wires in the outer strand (e.g. 6x36) wMore wires in the outer strand (e.g. 6x36) will giveill give
improved fatigue characteristicimproved fatigue characteristic

 – – Less wires in the outer strand (e.g. 6x19S) wLess wires in the outer strand (e.g. 6x19S) will giveill give
improved wear/abrasion characteristicimproved wear/abrasion characteristic

 – – Steel core (IWRC) better resists drum crushing thanSteel core (IWRC) better resists drum crushing than
fibre core (FC) ropefibre core (FC) rope

 – – Langs lay resists interference better than Langs lay resists interference better than ordinary layordinary lay
BUTBUT both ends must be fixed if single layer (6 or 8 both ends must be fixed if single layer (6 or 8
strand rope) or parallel-closed type (DSC)strand rope) or parallel-closed type (DSC)





SummarySummary

•• Rope performRope performance ance chcharaaracter ist ics cter ist ics 

Additional factor which can affect rope Additional factor which can affect rope performanceperformance

••LubricationLubrication

••During manufactureDuring manufacture

•• In serviceIn service





0%0%

50%50%

100%100%

150%150%

Effect of Lubrication on Bright RopeEffect of Lubrication on Bright Rope

As manufacturedAs manufactured

DryDry

As manufactured + service lubeAs manufactured + service lube

Effect of lubricationEffect of lubrication
Bend fatigue tests - DYFORM 34LRBend fatigue tests - DYFORM 34LR





FatigueFatigue

•• Bending fatigueBending fatigue

•• PulsataryPulsatary (tension-tension)(tension-tension) fatiguefatigue

•• Torsional fatigueTorsional fatigue





Bending fatigue resistanceBending fatigue resistance
Bridon DyformBridon Dyform ®  ®  6 v Blue strand 6 v Blue strand  ®  ® 

Continuous cycling - Constant tensionContinuous cycling - Constant tension – – Zero fleet angle Zero fleet angle

Blue Strand®Blue Strand®

6x196x19

BluBlue Stre Strand®and®

6x366x36

EnduranceEndurance

Dyform® 6Dyform® 6
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TERMINOLOGYTERMINOLOGY

•• Minimum breaking force of rope - MBFMinimum breaking force of rope - MBF

•• Minimum breaking load of rope - MBLMinimum breaking load of rope - MBL

•• Working load limit - WLLWorking load limit - WLL

•• Safe working load - SWLSafe working load - SWL

•• Ultimate strength of fittingUltimate strength of fitting

•• Design factor/safety factor/factor ofDesign factor/safety factor/factor of
safety/coefficient of utilisationsafety/coefficient of utilisation

•• Terminal efficiencyTerminal efficiency

•• Bending ratio (D:d) - sheave dia:rope diaBending ratio (D:d) - sheave dia:rope dia





Rope Rope Deterioration Deterioration Loss Loss in in strength strength Ultimate Ultimate failurefailure

00

1010

4040

5050

6060

TimeTime

Strength (t)Strength (t)
At normalAt normal
discarddiscard

FailureFailure
(unable to(unable to
sustain loadsustain load
any longer)any longer)





Factors Causing RopeFactors Causing Rope
DeteriorationDeterioration

Normal wear and tearNormal wear and tear

AbrasionAbrasion

FatigueFatigue

CorrosionCorrosion (internal/external/fretting)(internal/external/fretting)

Mechanical damageMechanical damage

DeformationsDeformations

RotationRotation

Thermal damageThermal damage (overheating)(overheating)

Termination failuresTermination failures





EXTERNAL WEAREXTERNAL WEAR

•• Can also be affected by environmentalCan also be affected by environmental

conditions, e.g. abrasive dustconditions, e.g. abrasive dust





1 1 = = Crown Crown wearwear

2 2 = = Inter-strand Inter-strand wear/pressure wear/pressure marking marking (internal)(internal)

3 3 = = Strand-core Strand-core wear/pressure wear/pressure marking marking (internal)(internal)

11

33

22

Areas of wear in a ropeAreas of wear in a rope





EXTERNAL WEAREXTERNAL WEAR

•• Influenced by the following:Influenced by the following:

 – – Rope tensionRope tension

 – – Size of drum /size of sheaveSize of drum /size of sheave

 – – Number of sheaves in Number of sheaves in systemsystem

 – – Condition of drum / Condition of drum / sheave(s)sheave(s)

 – – Rate of accelerationRate of acceleration

 – – Momentum of Momentum of sheave(s)/roller(s)sheave(s)/roller(s)

 – – Fleet angle & spooling arrangementFleet angle & spooling arrangement
at drumat drum

 – – Incorrect methods of operationIncorrect methods of operation





Examples of external wearExamples of external wear





INTERNAL WEARINTERNAL WEAR

•• Results from pressure, stressResults from pressure, stress

and internal frictionand internal friction

•• Influenced byInfluenced by

 – – Level of rope tension and amplitudeLevel of rope tension and amplitude

 – – Bending ratio and frequency of bendingBending ratio and frequency of bending

 – – Amount of lubricant/dressing in serviceAmount of lubricant/dressing in service





INTERNAL WEARINTERNAL WEAR

*Unable to assess w*Unable to assess without opening rope up*ithout opening rope up*





Examples of Internal WearExamples of Internal Wear
and Corrosionand Corrosion





Severe wear - abrasionSevere wear - abrasion

•• ExpectedExpected - associated with normal duty- associated with normal duty

 – – e.g. drag rope on dragline; trawl warpe.g. drag rope on dragline; trawl warp

•• UnexpectedUnexpected

 – – e. g. contact we. g. contact with adjacent structure; seizedith adjacent structure; seized
sheave/pulleysheave/pulley/roller/fairlead; /roller/fairlead; undersizedundersized
sheaves/pulleysheaves/pulleys; s; misaligned sheaves/pulleysmisaligned sheaves/pulleys

AbnormaAbnormal abrasion = l abrasion = Heat generated + Heat generated + cooling at racooling at rapid rate = Posspid rate = Possibility ofibility of
martensitemartensite (exceptionally hard skin with transverse cracks)(exceptionally hard skin with transverse cracks) being formed being formed





Example of abrasive wearExample of abrasive wear





Examples of External and Examples of External and InternalInternal
CorrosionCorrosion





What is the mostWhat is the most

common reason forcommon reason for

Discard ?Discard ?

MECHANICAL DAMAGEMECHANICAL DAMAGE

•• During storage/handlingDuring storage/handling

•• During installation - forming kinks &During installation - forming kinks &

bendsbends

•• In service - rope jumping out of sheaveIn service - rope jumping out of sheave

•• Incorrectly profiled sheave groovesIncorrectly profiled sheave grooves

•• Poor/uncontrolled spooling at drumPoor/uncontrolled spooling at drum





THERMAL DAMAGETHERMAL DAMAGE

•• Too high operating temperature - loss inToo high operating temperature - loss in

strengthstrength

•• Improperly grounded welding leads -Improperly grounded welding leads -

localised damagelocalised damage





DeformationsDeformations

•• Can result from:Can result from:

 – – incorrect installation procedureincorrect installation procedure

 – – shock loadingshock loading

 – – unacceptable fleet angle - causing rolling ofunacceptable fleet angle - causing rolling of

roperope

 – – tight groove profilestight groove profiles





Example of „birdcage‟ due toExample of „birdcage‟ due to
incorrect method of installationincorrect method of installation





Incorrect handling during Incorrect handling during installationinstallation

This method will cause rope damage!This method will cause rope damage!





‘Bird Cage’‘Bird Cage’





ROTATION / TURNROTATION / TURN

•• Incorrect handling/installation techniquesIncorrect handling/installation techniques

•• Incorrect use of swivelIncorrect use of swivel

•• Wrong rope for jobWrong rope for job





FATIGUEFATIGUE

••  Bending fatigue Bending fatigue

•• Tension - tension fatigueTension - tension fatigue

•• Torsional fatigueTorsional fatigue

Resulting in BrokenResulting in Broken

WiresWires





Examples of Broken WiresExamples of Broken Wires
Due to FatigueDue to Fatigue

upper rope: 6 strandupper rope: 6 strand
lower rope: lower rope: rotation-resistantrotation-resistant





TERMINATION FAILURESTERMINATION FAILURES

•• Incorrect fitting of terminationIncorrect fitting of termination

•• Failure to maintainFailure to maintain (e.g. re-terminate(e.g. re-terminate

wedge socket)wedge socket) in service in service

•• Incorrect selection of terminationIncorrect selection of termination

•• Inadequate inspection / examinationInadequate inspection / examination





Examples ofExamples of
termination failurestermination failures





CERTIFICACERTIFICATE OF TEST TE OF TEST OF WIRE ROPEOF WIRE ROPE
Test Certificate NumberTest Certificate Number QT097422QT097422 / / F1851923 / 51F1851923 / 51

Purchaser Purchaser Name Name and and Address Address Supplier Supplier Name Name and and AddressAddress

Bridon Bridon Svenska Svenska AB AB Bridon Bridon InternationalInternational
Box Box 2070 2070 Carr Carr HillHill
S- S- 183 183 02 02 Taby Taby 2 2 BalbyBalby
Sweden Sweden Doncaster, Doncaster, South South YorkshireYorkshire

DN4 8DGDN4 8DG

Tel:Tel: 01302 34401001302 344010
Fax:Fax: 01302 382263 01302 382263

Purchase Purchase Order Order No No Bridon Bridon International International Order Order NumberNumber
44 44 - - BSX BSX F1851923/51F1851923/51

DESCRIPTION OF WIRE ROPEDESCRIPTION OF WIRE ROPE

12 mm 8x19(S)FC 1370/1770 BT RHO ZL010005 MBL 6.45t12 mm 8x19(S)FC 1370/1770 BT RHO ZL010005 MBL 6.45t

Rope NumberRope Number Z45186AZ45186A
Quantity and Rope LengthQuantity and Rope Length 1 x 28001 x 2800 (m)(m)
Date of ManufactureDate of Manufacture 05/08/9605/08/96

DETAILS OF TESTDETAILS OF TEST

Method of TestMethod of Test IS03108IS03108
Date of TestDate of Test 05/08/9605/08/96
Breaking LoadBreaking Load > 6.45> 6.45 (t)(t)
Safe Working LoadSafe Working Load
at a Coefficient of Utilisation of 5 *at a Coefficient of Utilisation of 5 * 1.291.29 (t)(t)

DECLARATIONDECLARATION
I certify on behalf of the firm I certify on behalf of the firm or persons named above that the above particulars are correct.or persons named above that the above particulars are correct.

NameName J BloggsJ Bloggs SignedSigned

OTHER INFORMATIONOTHER INFORMATION
Testing Machine Calibrated to BS EN 10002-2Testing Machine Calibrated to BS EN 10002-2

BRIDON Product Code :BRIDON Product Code : 12.00819AF11RA12.00819AF11RA

  Date  Date 26/08/9626/08/96

CERTIFICACERTIFICATE OF TEST OF WIRE ROPTE OF TEST OF WIRE ROPEE
Test Certificate NumberTest Certificate Number Z12345A /Z12345A / F1851923/51F1851923/51

Purchaser Purchaser Name Name and and Address Address Supplier Supplier Name Name and and AddressAddress

Bridon Bridon Svenska Svenska AB AB Bridon Bridon InternationalInternational

Box Box 2070 2070 Carr Carr HillHill

S- S- 183 183 02 02 TTaby aby 2 2 BalbyBalby

Sweden Sweden DoncastDoncasterer, , South South YYorkshireorkshire

DN4 8DGDN4 8DG

Tel:Tel: 01302 34401001302 344010

Fax:Fax: 01302 38226301302 382263

Purchase Purchase Order Order No No Bridon Bridon International International Order Order NumberNumber

44 44 - - BSX BSX F1851923/51F1851923/51
 ________________________________________ ________________________________________________________________________________________________________________________________

DESCRIPTION OF WIRE ROPEDESCRIPTION OF WIRE ROPE

Trulift 8FTrulift 8F
13 mm dia 8x19S FC 13 mm dia 8x19S FC 1370/1770 BT RHO ZL010005 MBL 6,45t1370/1770 BT RHO ZL010005 MBL 6,45t

Rope NumberRope Number Z12345AZ12345A
Quantity and Rope LengthQuantity and Rope Length 1 x 28001 x 2800  (m)  (m)
Date of ManufactureDate of Manufacture 05/08/9605/08/96

DETAILS OF TESTDETAILS OF TEST

Method of TestMethod of Test IS0 3108IS0 3108
Date of TestDate of Test 05/08/9605/08/96
Breaking LoadBreaking Load > 6,45> 6,45 (t)(t)
Safe Working LoadSafe Working Load
at a Coefficient of Utilisation of 5 *at a Coefficient of Utilisation of 5 * 1,291,29  (t)  (t)

DECLARATIONDECLARATION
I certify on behalf of the firm or persons named above that the above particulars are correct.I certify on behalf of the firm or persons named above that the above particulars are correct.

NameName J BloggsJ Bloggs SignedSigned

 ______________ __________________________________________________________________________________________________________________________________________________________________________

  Date  Date 26/08/9626/08/96

OTHER INFORMATIONOTHER INFORMATION
Testing Machine Calibrated to BS EN 10002-2Testing Machine Calibrated to BS EN 10002-2
BRIDON Product Code :BRIDON Product Code : 13.00819AF11RA13.00819AF11RA
Actual breaking load - 7,02tActual breaking load - 7,02t
* If the rope is to be used at a coefficient of utilisation different from* If the rope is to be used at a coefficient of utilisation different from

the example above, it should be re-rated by a competent person.the example above, it should be re-rated by a competent person.





Rope StrengthRope Strength

UnitUnit

 – –MMinimuminimum B Breakingreaking FForceorce MBFMBF kNkN

or or 

 – –MMinimuminimum B Breakingreaking LLoadoad MBLMBL tftf

(MBF/9.81=MBL)(MBF/9.81=MBL)





Tool kitTool kit

•• Rope caliper/vernierRope caliper/vernier

•• Sheave groove gaugeSheave groove gauge

•• Tape measureTape measure

•• Chalk/electriciansChalk/electricians
tapetape

•• Cleaning materialsCleaning materials

•• Notebook & pencilNotebook & pencil (or tape(or tape
recorder)recorder)

•• PliersPliers

•• ClampsClamps (wood or steel)(wood or steel)

•• Straight edgesStraight edges

•• “T” needle“T” needle (flat spike with(flat spike with
rounded edges; modifiedrounded edges; modified
screwdriver)screwdriver)

•• ppeppe





Rope dimensionsRope dimensions – – caliper/verniecaliper/vernierr

ActualActual (measured)(measured) diameter diameter
22.2 mm22.2 mm

Nominal diameter (Nominal diameter (d d ))
22 mm22 mm





Measurement of rope diameterMeasurement of rope diameter
New ropeNew rope

•• Take 2 measurements at right angles at twoTake 2 measurements at right angles at two
positions spaced approximately one metre positions spaced approximately one metre apartapart

(Measurements taken over strand crowns(Measurements taken over strand crowns – – see figure) see figure)

•• Average of the four measurements is Average of the four measurements is the ropethe rope
diameterdiameter





Checking of sheave groove Checking of sheave groove profileprofile

•• Groove gauge to check forGroove gauge to check for wearwear

•• Also visually check forAlso visually check for corrugationscorrugations – – the the
rope imprint in the groove surfacerope imprint in the groove surface

•• Also visually check forAlso visually check for broken or chippedbroken or chipped

flangesflanges





Checking Sheave Groove ProfileChecking Sheave Groove Profile

Wrong WrongWrong Wrong





Where To Examine - Critical AreasWhere To Examine - Critical Areas
((typical but not exhaustive listtypical but not exhaustive list))

•• Points of attachment - outboard and inboard endsPoints of attachment - outboard and inboard ends
of the ropeof the rope

•• Rope at compensating sheaveRope at compensating sheave

•• Dead laps and cross-over points at drumDead laps and cross-over points at drum

•• Rope running through sheave(s)Rope running through sheave(s)

•• Rope spooling on/off drumRope spooling on/off drum

•• Areas exposed to abnormal environmentalAreas exposed to abnormal environmental
conditionsconditions

•• Areas subject to damage or likely to be damagedAreas subject to damage or likely to be damaged





Areas of DeteriorationAreas of Deterioration
Simple two fall reeving systemSimple two fall reeving system

•• Witness passage of rope throughWitness passage of rope through
complete operating cyclecomplete operating cycle

•• Determine areas where greatestDetermine areas where greatest
deterioration is likely to occurdeterioration is likely to occur

 – – (e. g. coinciding with pick-up of load)(e. g. coinciding with pick-up of load)

DrumDrum

SheaveSheave

SheaveSheave
BlockBlock

TerminationsTerminations





WHAT TO LOOK FORWHAT TO LOOK FOR
- At drum -- At drum -

(Principal modes of deterioration)(Principal modes of deterioration)

•• At drum anchorageAt drum anchorage

 – – corrosion/evcorrosion/evidence of idence of rope movement (e.g. slip)rope movement (e.g. slip)

•• In dead wrapsIn dead wraps

 – – corrosion/localisecorrosion/localised damage d damage from overlying layersfrom overlying layers

•• At cross-over pointsAt cross-over points

 – – localised damagelocalised damage

•• Portion entering and exiting drum at pickPortion entering and exiting drum at pick
up pointup point

 – – corrosion/wear/broken wcorrosion/wear/broken wires/deformatiires/deformationsons





WHAT TO LOOK FORWHAT TO LOOK FOR
-- At Rope TerminationAt Rope Termination - -

Wire breaks at or near rope entryWire breaks at or near rope entry

CorrosionCorrosion

Abrupt reduction in rope diameterAbrupt reduction in rope diameter (suggesting core(suggesting core

failure)failure)

Abnormal rope movementAbnormal rope movement (out of the termination)(out of the termination)

Evidence of rope endEvidence of rope end

Evidence of any incorrect fittingEvidence of any incorrect fitting

Evidence of any unusual component wearEvidence of any unusual component wear





Internal Examination of RopesInternal Examination of Ropes
Rope running through sheave(s)Rope running through sheave(s)

Use of clampsUse of clamps – – rope under no tension rope under no tension

•• Attach clamps approximately 100mm-200mm apartAttach clamps approximately 100mm-200mm apart

•• Contra-rotate clamps to unlay outer strandsContra-rotate clamps to unlay outer strands

•• Ensure strands are not Ensure strands are not excessivexcessively moved - avoiding anyely moved - avoiding any
permanent deformationpermanent deformation

•• Manipulate strands with probe Manipulate strands with probe to facilitate examinationto facilitate examination

•• Check -Check -

 – – presence of any broken wirespresence of any broken wires

 – – presence of any interwire presence of any interwire pressurepressure

 – – degree of corrosiondegree of corrosion

 – – state of internal lubricationstate of internal lubrication

•• Apply dressingApply dressing

•• Apply additional reverse torque to re-bed strands on Apply additional reverse torque to re-bed strands on corecore





Internal Examination of RopesInternal Examination of Ropes
(At rope termination)(At rope termination)

Use of clampsUse of clamps – – rope under no tension rope under no tension

 – – Only ONE clamp necessaryOnly ONE clamp necessary

 – – Rotate clamp to unlay outer strandsRotate clamp to unlay outer strands

 – – Manipulate strands with probe to facilitateManipulate strands with probe to facilitate
examinationexamination





Internal Examinations of RopesInternal Examinations of Ropes
(At rope termination)(At rope termination)

•• Check for presence and significance of:Check for presence and significance of:

 – – any broken wiresany broken wires

 – – any interwire pressure/friction marksany interwire pressure/friction marks

 – – any corrosionany corrosion

 – – internal lubricationinternal lubrication

•• Apply service lubricant at Apply service lubricant at examination locationexamination location

before closing up ropebefore closing up rope

•• Apply additional reverse torque to Apply additional reverse torque to re-bed strandsre-bed strands

on coreon core





The 9 Key Points of Discard CriteriaThe 9 Key Points of Discard Criteria

 Randomly distributed visible broken wires Randomly distributed visible broken wires

 Local groups of visible broken wires Local groups of visible broken wires

 Visible broken wires in the immediate vicinity of the rope  Visible broken wires in the immediate vicinity of the rope terminationtermination

 Core deterioration Core deterioration

 Wear ( Wear (expressed as expressed as reduction in reduction in diameter bediameter below low nominal)nominal)

 Internal corrosion Internal corrosion

 External corrosion External corrosion

 Deformations Deformations

 Thermal damage Thermal damage





Ropes Operating in Synthetic SheavesRopes Operating in Synthetic Sheaves

•• Wire breaks may occur in large numbers internally beforeWire breaks may occur in large numbers internally before

there is any evidence of external wthere is any evidence of external wear or wire breaksear or wire breaks

•• Manufacturer of the appliance should specify Manufacturer of the appliance should specify the particularthe particular

discard criteriadiscard criteria

•• The number of allowable visible broken wires should neverThe number of allowable visible broken wires should never

be greater than ONE HALF be greater than ONE HALF of the numbers shown for ropesof the numbers shown for ropes

operating in metal sheavesoperating in metal sheaves

••  Particular attention should be paid to any  Particular attention should be paid to any localised arealocalised area

exhibiting dryness or denaturing of the lubricationexhibiting dryness or denaturing of the lubrication





LOCALIZED GROUPING OFLOCALIZED GROUPING OF

BROKEN WIRESBROKEN WIRES
(Discard)(Discard)

May be necessary to discard rope even if numberMay be necessary to discard rope even if number
is fewer than those given in Tables 1 and 2is fewer than those given in Tables 1 and 2



Key Points of Rejection / Discard CriteriaKey Points of Rejection / Discard Criteria





DETERIORATION AT OR WITHINDETERIORATION AT OR WITHIN
VICINITYVICINITY

OF ROPE TERMINATIONOF ROPE TERMINATION

Discard whenDiscard when

absolute maximum of 3 broken wires at ropeabsolute maximum of 3 broken wires at rope
termination -termination - but consider replacement whenbut consider replacement when

only 1 is evident at rope entryonly 1 is evident at rope entry - difficult to find - difficult to find



Key Points of Rejection / Discard CriteriaKey Points of Rejection / Discard Criteria





CORE DETERIORATIONCORE DETERIORATION
(Discard)(Discard)

Characterised by abrupt reduction in Characterised by abrupt reduction in diameterdiameter



Key Points of Rejection / Discard CriteriaKey Points of Rejection / Discard Criteria





Reduction in diaReduction in dia – – ISO 4309 ISO 4309

RRooppe  e  TTyyppee RReejjeecctt//DDiissccaarrdd
CriteriaCriteria

6 & 8 strand6 & 8 strand
engineering ropeengineering rope

10%10%
(7% if abrasive wear only)(7% if abrasive wear only)

RRoottaattiioonn--rreessiissttaanntt 33%%

6 & 8 strand lift6 & 8 strand lift
(elevator) rope(elevator) rope

6%6%



Key Points of Rejection / Discard CriteriaKey Points of Rejection / Discard Criteria







Key Points of Rejection / Discard CriteriaKey Points of Rejection / Discard Criteria

CORROSION - INTERNALCORROSION - INTERNAL
(Discard)(Discard)







Key Points of Rejection / Discard CriteriaKey Points of Rejection / Discard Criteria

CORROSION - EXTERNALCORROSION - EXTERNAL
(Assess degree of severity)(Assess degree of severity)

Discard rope when wires are slack Discard rope when wires are slack and badly pitted,and badly pitted,
i.e. individual RF = 100i.e. individual RF = 100

If surface rust can If surface rust can be removed without leaving anybe removed without leaving any
pitted wires - assume 10% to 20% towpitted wires - assume 10% to 20% towardsards

discard, i.e. individual RF = 10 to discard, i.e. individual RF = 10 to 2020







Key Points of Rejection / Discard CriteriaKey Points of Rejection / Discard Criteria

DEFORMATIONSDEFORMATIONS
(Assess degree of severity w(Assess degree of severity where appropriate)here appropriate)

Discard rope:Discard rope:
Wavy - max. height of wave =Wavy - max. height of wave = 4/3 x4/3 x d d  in in
standing part;standing part; 1,1 x1,1 x d d over sheave or drumover sheave or drum

Permanent bend (or dog leg); Flattened;Permanent bend (or dog leg); Flattened;
Basket/birdcageBasket/birdcage; Core exits ; Core exits rope betweenrope between
outer strands; Wires exude from strands;outer strands; Wires exude from strands;
KinkKink







Key Points of Rejection / Discard CriteriaKey Points of Rejection / Discard Criteria

THERMAL DAMAGETHERMAL DAMAGE
(Discard)(Discard)





Examiner‟s RecordExaminer‟s Record (example only)(example only) - based on BS ISO 4309 discard criteria- based on BS ISO 4309 discard criteria (18/30(18/30d d ))

Rope: Rope: 22mm 22mm 6 6 x x 36 36 IWRC IWRC Certificate Certificate No. No. 15/1234/123415/1234/1234/01/01
Appliance: Appliance: Smiths Smiths 8T 8T O.H.T.C. O.H.T.C. Date Date fitted 1.1.01fitted 1.1.01
Location: Location: BOS BOS PlantPlant

Degree of degradationDegree of degradation ConditionCondition
ofof

lubricationlubrication

ExaminersExaminers
Notes andNotes and
SignatureSignature

Date Date Broken Broken wires wires (in (in 30d) Diameter 30d) Diameter measurement measurement Deformations Deformations Corrosion Corrosion TotalTotal

No. No. Position R.F. Dia Position R.F. Dia Position R.F. Type Position R.F. Type Position Position R.F.R.F. Position R.F. R.F.Position R.F. R.F.

1.6.01 1.6.01 0 0 - - 0 0 22.3 22.3 At At drum drum 0 0 - - - - - - - - 0 0 0 0 Good Good J. J. SmithSmith

2.12.01 2.12.01 0 0 - - 0 0 22.0 22.0 At At drum 0 drum 0 - - - - 0 0 - - 0 0 0 0 GoodGood Possible damage atPossible damage at
one point on drumone point on drum
J. SmithJ. Smith

5.6.02 5.6.02 0 0 - - 0 0 21.6 21.6 At At drum drum 20 20 - - - - 0 0 - - 0 0 20 20 DryDry
Dress ropDress rope. e. No ropeNo rope
damage at drumdamage at drum
J. SmithJ. Smith

7.11.02 7.11.02 4 4 Pick Pick up up onon
drumdrum

20 20 21.1 21.1 Pick Pick upup
point onpoint on
drumdrum

40 40 - - - - 0 0 - - 0 0 60 60 Good Good Reduce Reduce inspection inspection toto
3 months - J. Smith3 months - J. Smith

2.3.03 2.3.03 7 7 Pick Pick upup
point onpoint on
drumdrum

40 40 21.1 21.1 Pick Pick upup
point onpoint on
drumdrum

40 40 - - - - 0 0 - - 0 0 80 80 Good Good Recommend Recommend rope rope bebe
removed within 3removed within 3
months (Checkmonths (Check
availability ofavailability of
spare rope - J. Smith)spare rope - J. Smith)

2.3.03 2.3.03 4 4 10 10 metresmetres
from hookfrom hook

21.2. 21.2. 10 10 metresmetres
from hookfrom hook

2.3.03 2.3.03 5 5 21 21 MetresMetres
from hookfrom hook

21.2 21.2 21 21 metresmetres
from hookfrom hook

2.6.03 2.6.03 11 11 Pick Pick upup
point onpoint on
drumdrum

60 21.060 21.0 Pick upPick up
point onpoint on
drumdrum

4040 - - -- 00 -- 0 0 100 100 DryDry Reject ropeReject rope
J. SmithJ. Smith

2.6.03 2.6.03 7 7 10 10 metresmetres
from hookfrom hook

10 metres10 metres
from hookfrom hook

2.6.03 2.6.03 7 7 21 21 metresmetres
from hookfrom hook

21 metres21 metres
from hookfrom hook

Agreed to Agreed to replace rope: replace rope: P P M PoM Pollardllard

2020

3030

4040

4040

21.121.1

21.121.1

4040

4040

4040

4040




