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WIRE ROPE SLINGS

A.
INSPECTION

There is supposed to be one person who is responsible for inspection, but everybody involved in the lift has to be on the lookout for problems.  It is too easy for one person to miss something.

There has to be a schedule for periodic thorough examinations of rigging equipment.  And there should be a detailed inspec​tion any time an unusual situation occurs that could weaken the equipment - overload, accident, extreme temperatures.

If you have any doubt about the safe condition of a piece of rigging equipment, do not use it.

Equipment should also be inspected daily before it is used and again before it is returned to storage.  Some companies have a daily report where the condition of all rigging equipment is recorded at the end of a shift.

Do not try to repair defective equipment.  It should be tagged with a warning and removed from service - either permanently or until it is repaired and proof tested by the manufacturer or another authorized person.

Never leave damaged or worn equipment where some​one else might pick it up and use it.

Synthetic Web Slings

Damage and wear are usually pretty easy to detect on a syn​thetic web sling.  Take a sling out of service if you notice any of the following:

1. Worn or distorted end fittings






2. Any cut, snag, puncture, or tear

3. Frayed material

4. Broken stitches

5. Chemical burn

6. Melting or charring.

Some manufacturers weave a red thread into the core of the material.  When that thread becomes visible, it is time to re​place the sling.

Metal Mesh Slings

For a reliable quick inspection of a metal mesh sling, lay it on the floor.  It should lie flat from one end to the other, without binding.

The sling should be removed from service if a closer inspection reveals any of the following problems:

1. A broken weld or broken brazed joint along the edge of the sling

2. A broken wire anywhere in the fabric

3. Wire diameter reduced 25 percent due to wear

4. Wire diameter reduced 15 percent due to corrosion

5. Loss of flexibility

6. Either end fitting twisted or cracked

7. A 15 percent reduction in thickness of any part of either end fitting

8. The width of an eye increased more than 10 percent

9. The depth of the slot of the female handle increased more than 10 percent.

Chain Slings

In addition to regular inspections, a chain should be inspected any time it has been subjected to a shock or impact.

Every time you get ready to use a chain for lifting, let it hang free or stretch it out on the floor to be sure there is no binding in any of the links.  Every link should move easily.

Wipe the chain clean and check it for defects.  Do not use a chain in which any link, hook, or other attachment is:








1. Nicked or gouged









2. Twisted or distorted

3. Worn excessively

4. Stretched

5. Pitted

6. Damaged from welding or other extreme heat

7. Cracked.

Do not attempt to file a nick or gouge unless you have been qualified in chain repair.  Tag the sling and send it for a close inspection.

The nicks and gouges are likely places for cracks to start, and cracks can be very difficult to see.  If you think a chain may have a crack in it, have it tested to be sure.

Wire Rope Slings

Wire rope slings are inspected closely for the problems listed below at the regularly scheduled periodic inspections.  In addition, however, you should be alert for signs of any of these problems before you use a sling and while the sling is in use.

Corrosion - One of the greatest problems that can occur with wire rope is one you cannot see - corrosion on the inside wires.  You cannot tell how bad corrosion is just by looking at it.  You cannot see how deep a pit is.  Corrosion often occurs on the inside wires before it is visible on the outside of the rope.  Any time you see pitting on the outside of a wire rope, you can assume that the inside is damaged, too.  Take the rope out of service.

Loss of diameter - The rope's diameter is measured at scheduled periodic inspections, but keep an eye out for any apparent loss of diameter in between regular inspections.  Loss of diameter could indicate rope stretch or a problem inside the rope - a broken core or severe internal corrosion.

Severely worn outside wires will also result in a reduction in the rope's original diameter.  Any noticeable loss in the diameter ​or a reduction as much as 10 percent - is reason to take the rope out of service.

When you measure the diameter of a wire rope, place the caliper on the out​ermost part of the strands ​the widest part of the rope.

Worn wires - When the outer wires wear, they take on a flat​tened, shiny appearance.  Some wear is to be expected, but if wires become worn as much as one-third of their original diameter, take the rope out of service.

Rope stretch - You can expect new rope to stretch from 1/2 to one percent.  This is called constructional stretch.  When ten​sion is applied to the rope, the strands tighten around the core, the rope lengthens somewhat, and the diameter is slightly reduced.

Rope that stretches more than the expected constructional stretch should be taken out of service.  To check for stretch, measure the diameter of the rope, or measure one lay of the rope - the length of rope required for one strand to wrap com​pletely around the core.  Compare this measurement to the diameter or length of lay when the rope was new.

Ropes with steel cores (IWRC) do not stretch as much as fiber core (FC) wire ropes, because the steel does not compress as much as fiber.  The following table gives approximate stretch to expect for common wire rope constructions:


6-strand FC

1/2 to 3/4 percent


6-strand IWRC
1/4 to 1/2 percent


8-strand FC

3/4 to 1 percent

Any stretch greater than these upper limits is reason to remove the rope from service.

Broken wires - Broken wires are a common problem in wire ropes.  How many are allowed depends on how the rope is being used and on what part of the rope the broken wires occur.

Breaks within a lay. A wire rope sling must be replaced if it has:

1.
Ten broken wires within one lay, or

2.
Five broken wires in one strand within one lay.

Many plants follow the more demanding criterion of taking a rope out of service any time it has 6 broken wires within a lay or 3 broken wires in a strand within a lay.  Some facilities do not keep track of broken wires at all.  They take the rope out as soon as broken wire is detected.

Breaks in valleys: Generally, if you find a number of broken wires in the valleys between strands, you should consider taking the rope out of service.  There are probably more of them you cannot see.

Breaks at end fittings: It is also a good idea to consider replace​ment if you find a broken wire next to an end fitting.  You cannot see inside the socket to know if there are more broken wires.  It is safest to assume that there are.

Kinks and bird caging - Do not use wire rope that has been kinked, crushed, bird caged, or otherwise distorted.

Heat and chemical damage - Check for burns or other evidence of damage from heat, electric arcs, or corrosive chemicals.

Some conditions to observe when inspecting rope are definitely not limited to the following because there are many conditions found during inspection that could lead to failure.  However, these do offer a starting point.

1. Standing rope or pendant rope should be  replaced when there are one or more broken wires near an end fitting. 





2. Pendants or standing ropes should be replaced if there are three or more broken wires in one rope lay.


3. Running rope should be replaced when there are six or more broken wires in one lay length.




4. When there are two or more valley breaks in one rope lay, the rope should be replaced.  


5. To inspect for broken wires in valleys, the rope strands must be separated or flexed to visually see the broken wires.





6. Wire ropes on sheaves, rollers or drums become flat on the outside thus reducing the wire circle. These areas are very  bright and lack lubrication.  This is normal wear, and the rope should be replaced when the wear exceeds one-third of the diameter of the wire.  

7. Corrosion of wire is more damaging than wear.  Corrosion occurs internally and externally, which affects more wires, and the amount of damage cannot be visually estimated.  When corrosion or pitting is noticed, replace the rope.  

8. The rope should also be replaced when broken or rusted wires appear near attachments.

9. Ropes that have signs of being crushed, flattened or jammed should be replaced.  These conditions usually occur on multi-layered drums or reels, when the rope is cross coiled around the outside of the drum or sheave, or overloaded.  When using ropes with end connection, check for corroded, cracked, bent or worn conditions.  Thimbles having wear in the crown, throat biting into the rope or distortion, should be replaced.  



10. A rope that has excessive wear during operation could result in a condition called "Unlaying or High Stranding".  This condition causes overloading of other strands in the rope.  This should be replaced.  

11. Birdcaging is a condition usually caused from overloading.  The strands and wires have been stretched beyond the point where they will return to their original position and should be replaced.



12. Shock loading is very damaging; it can result in core slippage or protrusion.  When these conditions are found, the rope should be replaced; failure of the rope is inevitable.



13. Kinks found in a rope are caused by improper handling and uncoiling. The wires and strands are bent and stretched and cannot spring back to their original positions.  A kink causes the rope to lose more than 50% of its strength.



14. Strand laid and single part slings with ten (10) randomly distributed broken wires in one rope lay or five (5) broken wires in one strand in one rope lay, needs to be replaced.






15. Whenever taking slings out of service, you should cut them up and dispose of them in proper containers.








B.
MAINTENANCE

Ropes should be stored in a clean and dry place, inside, where possible.  Ropes stored outside should be covered to prevent damage from moisture, chemicals, dust, dirt or other foreign material.  Ropes that have been stored for long periods of time should be thoroughly inspected before use.

The following should, be considered criteria for rejection:

1. Broken wire criteria

a. For strand laid and single part slings-ten randomly distrib​uted broken wires in one rope lay or five broken wires in one strand in one rope lay.

b. For multi-part cable-laid and braided slings

	Sling Body
	Allowable Broken Wires Per Lay or One Braid
	Allowable Broken Strands Per Sling Length

	Less than 8 part braid
	20
	1

	Cable Laid
	20
	1

	8 part & greater braid
	40
	2


Either the broken wire count or broken strand count shall apply separately to one braid length or one lay length in cable-laid body.

2. Abrasion, scrubbing or peening causing loss of more than 1/3 the original diameter of outside individual wires.

3. Evidence of rope deterioration from corrosion.

4. Kinking, crushing or other damage that results in detrimental dis​tortion of the rope structure.

5. Any evidence of heat damage including bare electrical conductor, ground, or welding arc.

6. Any marked reduction in diameter either along the entire main length or in one section.

7. Unlaying or opening up of a tucked splice.

8. Core protrustion along the main length.

9. End attachments that are cracked, deformed, worn or loosened.

10. Any indication of strand or wire slippage in end attachments.

11. More than one broken wire in the vicinity of a zinced-on or swaged fitting; including resin-poured sockets.

BE CAREFUL-THE TOES YOU SAVE MAY BE YOUR OWN.

GUIDELINE TO INSPECTIONS & REPORTS 

​Equipment, wire rope & wire rope slings

1. Maintain all inspection records and reports for the length of time deemed appropriate.











2. Prior to each daily use, the following procedure is set as a guideline.

a. Check all equipment functions.

b. Lower load blocks and check hooks for deformation or cracks.

c. During lowering procedure and the following raising cycle, observe the rope and the reeving.  Particular notice should be paid to kinking, twisting or other deformities.

d. Check wire rope and slings for visual signs of anything causing them to be unsafe to use: broken wires, excessive wear, kink​ing or twisting.  Particular attention should be given to new damage during operation.


3. Monthly inspections are recommended with a signed report by an authorized competent inspector.  The Monthly Reports should include the inspection of the following:

a. All functional operating mechanisms for excessive wear of components, brake system parts and lubrication.

b. Limit Switches.

c. Crane hooks for excess throat opening or twisting along with a visual for cracks.

d. Wire rope and reeving for conditions causing possible removal.

e. Wire rope slings for excessive wear, broken wires, stretch, kinking, twisting and mechanical abuse.

f. All end connections: hooks, shackles, turnbuckles, plate clamps, sockets, etc. for excessive wear, distortion and broken wires.

g. Electrical apparatus for signs of pitting or deterioration of controller containers, push button stations, limit switches and other electrical controls.












A Quarterly Report is suggested to combine the Monthly Reports and be signed by a responsible, competent authorized inspector.

An Annual Inspection with signed report is suggested for the following:

1. Magnetic particle test of crane hook for cracks.

2. Hoist drum for wear or cracks.

3. Structural members for cracks, corrosion and distortion.

4. For loose structural unions such as bolts, rivets or weldments.
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