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All wire rope is manufactured with three basic 
components: Wires, Strands and a Core. 

The wire is the main component of the wire rope, 
and is produced by passing a wire rod through a 
set of drawing dies till the rod gets smaller and 
reaches its diameter and mechanical properties.
Wires are then twisted together around a central 
wire to form strands.
The strands are then helically laid together 
around a core which can be produced from either 
synthetic material or inner core strands to form 
the wire rope.

Diameter and tolerances

Nominal Diameter is always measured from its 
widest point as per diagram below. 

The diameter of wire rope greater than 5/16” is 
manufactured with a tolerance of 0% to plus 5%. 
To get an actual diameter of a wire rope it is best 
to use a wide jaw vernier caliper, take two pairs of 
measurements, rectangular in two sections and at 
least 3 feet apart are made. The mean of the four 
measurements is the actual diameter. Measure-
ments can be taken when the wire rope is subject 
to a load which is 5% of the minimum breaking 
strength for a more accurate result.

X Incorrect

� Correct

Construction

The number of strands and wires will influence the 
flexibility, fatigue and wear resistance of any given 
wire rope. Rope selection is often a compromise. 
Generally the more load bearing wires in the rope the 
greater the flexibility, however the smaller the wires 
the less abrasion resistance. The construction of wire 
rope is defined by the number of outer strands (first 
number), the number of wires per strand (second num-
ber) and then by the arrangement of the wires in each 
strand (shown in brackets). The wires in each strand 
can be arranged in several ways, for example a 6 x 
19 construction the 19 wires in each strand are laid 9 
around 9 around 1 centre wire.

6 x 19 (9/9/1)                
‘SEALE’

6 x 22 (7 and 7/7/1) 
‘WARRINGTON’

6 x 31 (12/6 and 6/6/1) 
‘WARRINGTON SEALE’

6 x 25 (12/6 + 6FI) 
‘FILLER WIRE’

6 x 19                          
‘19 Wire’

Cross laid wire rope is where the multiple 
layers in the strand construction cross over 
one another and make contact. This con-

struction is very flexible, but will fatigue and fail very 
quickly due to the point contact pressures.

Parallel laid wire rope (Equal Lay) is were 
the multiple layers in the strand are laid in 
the same direction allowing the wires to be 

parallel to each other. This construction is very stable 
and avoids point contact pressures.
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Core

The core of a steel wire rope serves as a foundation 
for the strands, providing stability by keeping them in 
place throughout the life of the rope. Wire ropes can be 
supplied with either a fibre or wire rope core.

Fibre Core (FC, PC or HC) is generally 
manufactured with a natural material such 
as sisal or hemp (HC), or a synthetic fibre 
such as polypropylene (PC). Fibre cores are 

generally used for ropes where flexibility in handling is 
required. The fibre core is impregnated with lubricant 
before manufacture, it then continues as an internal 
lubricator during the operation of the rope. Fibre core 
ropes are not suitable where they are subject to crush-
ing on drums and sheaves.

Steel Core (WSC or IWRC) can be either 
independent wire rope core (IWRC) or wire 
strand core (WSC). IWRC is a small inde-
pendent core and is commonly manufac-
tured from seven strands, and WSC which 
is occasionally used, is manufactured from 
either seven or nineteen wires. Steel cores 
are used to add strength to the rope, provide 

resistance to drum crushing and where low stretch is 
required.

Lay

Lay length is the distance, measured parallel to its axis, 
in which one strand in a rope makes one complete 
revolution about the axis of the rope. Changes in the 
lay length can alter the elastic properties of the rope 
e.g. shortening of the lay length will increase a rope’s 
elastic stretch but slightly reduce the breaking strength. 
It is important to understand how to measure lay length 
for the inspection of wire ropes and discard criteria.

The spirals or helical twist of the wires and strands is 
commonly referred to as the lay type. In accordance 
with ISO 2408 the direction of lay of the rope cor-
responds directly to the lay of the helix of the exter-
nal wires, compared to that of the strands and of the 
strands compared to the rope. For stranded ropes the 
first smaller letter indicates the lay direction of the 
external wires of the strands. The second bigger letter 
indicates the lay direction of the strands in the rope.
sZ Right Hand Regular Lay (RHRL, RHOL)
zS Left Hand Regular Lay (LHRL, LHOL)
zZ Right Hand Langs Lay (RHLL)
sS Left Hand Langs Lay (LHLL)

         

         sZ                  zS                  zZ                  sS
Regular lay is used to describe rope with wires in a 
strand that are laid in a direction opposite to the direc-
tion of the formed strands.  A regular lay wire rope is 
suitable for most general engineering applications. Due 
to the shorter length of exposed outer wires a regular 
lay rope is less subject to failure from crushing and 
distortion more than a lang lay rope.
Lang lay describes ropes in which both the direction 
of the wires and strands are the same. A lang lay rope 
has greater flexibility, crushing and abrasion resistance 
because of the longer length of exposed outer wires, 
this advantage is especially noticeable when the rope is 
used in multiple layers on a drum. However, a lang lay 
rope has less resistance to unlaying and must be lim-
ited to installations in which both ends of the rope are 
secured.
Alternate Lay (RHAL, LHAL) is a rope that is manu-
factured with strands that are alternating between Lang 
Lay and Regular Lay (3 Lang Lay & 3 Regular Lay in 
a 6 strand rope). This rope is able to benefit from the 
stability of the regular lay strands in conjunction with 
the increased flexibility of the lang lay. It unites the 
best features of both types of ropes.

Wire ropes are supplied as RIGHT HAND REGULAR 
LAY unless otherwise specified.
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Preforming

Preforming is a manufacturing process in which before 
laying the strands, they are “preformed” to give the 
helical shape they will assume when the wire rope is 
formed. This has the effect of relieving the wires and 
the strands of much of the internal stress which exist in 
non-preformed ropes. 
Preformed rope offers the following advantages:
• Improved flexibility and fatigue life
• When the rope is cut it does not tend to unwind or        

unravel
• Ease of installation and handling.
• The wires remain in place even if they break (great-

er care is required when inspecting as they do not 
protrude)

All ropes are supplied preformed, except for some high 
performance wire ropes where greater stability and 
compactness is required.

Grade

Wire rope can be supplied in several different grades. 
The grade of wire rope affects the ultimate breaking 
strength of the wire rope but will also influence the 
life of the rope. The higher the grade, the higher the 
minimum breaking strength. Common grades that are 
available include Improved Plow Steel (IPS), Extra 
Improved Plow Steel (EIPS) and Extra Extra Improved 
Plow Steel (EEIPS). In many metric ropes the grades 
can be designated as 1770n/mm², 1960n/mm² and 
2160n/mm². EIPS is the most common manufactured 
and supplied grade for general purpose wire ropes.

Finish

Wire Ropes can be supplied as Bright (ungalvanized 
/ black), Galvanized or Stainless Steel. Most running 
ropes are supplied bright finish, but where a corrosive 
or harsh environment is present, or ropes are to be 
used as standing rope then a galvanized rope is more 
suitable. Stainless steel wires are commonly used in 
marine environments for standing rigging, small winch 
ropes or architectural applications.
Wire ropes are lubricated at time of manufacture. The 
lubrication helps reduce friction between wires and 
strands, and the friction between the rope and drum or 
sheave. In addition the lubrication retards corrosion 
and inhibits possible rotting of the fibre core. 
Wire ropes can also be supplied with plastic coatings. 
Plastic coatings are extruded onto a range of wire rope 
products, and is available in PVC or Nylon coating. 
PVC offers good protection from the weather and has 
excellent resistance to the sun’s ultra violet rays. It is 
generally used for protection against the elements, for 
highly visible colours or protection when used as hand 
rails. Nylon is used where the wire rope is running over 
pulleys or sheaves, the nylon coating provides extra 
abrasion resistance.

Rotating or Non-Rotating

Wire rope will tend to spin or rotate under load. There-
fore it is important to determine if a rotation resistant 

wire rope is required. Rota-
tion resistant wire ropes are 
manufactured to allow the 
rotational torque of the inner 
strands and outer strands to 

partially counteract each other.
Non-Rotating or rotation resistant wire rope should be 
used when:
• Lifting an unguided load in single part
• Lifting an unguided load at great height with multi 

part reeving
A regular rope (rotating) wire rope should be used 
when: 
• Lifting a guided load on several falls at a small 

height (e.g. overhead crane)
• When lifting loads with right-hand and left-hand 

ropes in pairs
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Non-rotating and rotation resistant wire ropes are 
sensitive to damage caused by incorrect use, handling 
and installation. Special care should be observed when 
installing these ropes on cranes. Some rotation resistant  
and spin resistant wire ropes can fatigue internally, 
with the possibility of unexpected breakage or prema-
ture failure. Special care should be taken when select-
ing these types of wire ropes, and a vigorous inspection 
regime adhered to. Swivels should not be used with 
rotating, spin resistant and rotation resistant wire ropes. 

Stretch in Ropes

Steel wire rope when loaded are subject to construc-
tional stretch and elastic elongation.
Constructional stretch  is permanent and occurs gener-
ally early on in the ropes life. The bedding and settling 
of the wires, strands and core will result in elongation 
of some where between 0.2% and 0.8% depending 
upon rope construction and loading conditions.
Elastic elongation is the ability of the individual wires 
to elongate, under load, due to there elastic properties. 
Providing the wire rope is not loaded beyond its safety 
factors, it should return to its original length after the 
load is removed.

Elongation under load can be calculated as follows:

Elastic Elongation (mm) = (L x W) / (E x A)

L = load applied (daN)
W = rope length (mm)
E = elastic modulus (daN/mm²)
A = metallic area / rope area (mm²)

Each individual wire rope construction has a different 
modulus of elasticity value (see chart opposite). If a 
more accurate result is required a modulus test would 
need to be carried out on the particular rope, as the 
elastic modulus can be different for the same rope con-
struction and diameter due to manufacturing factors.
Generally the lower the elastic modulus and metallic 
area, the more elongation can be found in any given 
rope. This can be of benefit to the wire rope if helping 
to absorb some of the stress caused by shock loading 
Ropes with high elastic modulus and metallic area will 
have smaller amounts of elongation, which would 

Elastic Modulus
Rope Construction daN/mm²

7 x 7 5,730
7 x 19 4,750

6 x 19 & 6 x 26 FC 9,500
6 x 19 & 6 x 26 IWRC 11,000

6 x 36 & 6 x 41 FC 9,000
6 x 36 & 6 x 41 IWRC 10,000

8 x 19/36 12,000
Pro 6K 11,500

Pro 8KP 11,000
Red 9 12,000
Pack 9 14,000

Pack 9P 12,500
Spin 9K 11,000

Spin 9KP 11,000
19 x 7 11,500

Pro 19K 12,500
Iperflex 11,000

Flexpack 13,000
1 x 19 16,500 / 17,000
1 x 61 16,000 / 16,500
1 x 127 16,000 / 16,500

make them suitable for Boom Pendant Ropes, Guy and 
Suspension Cables. 
Approximate metallic areas of one-inch rope for the 
following constructions:
6 x 19 S FC - 261mm²        IWRC - 303mm² 
6 x 24              FC - 212mm² 
6 x 26 WS FC - 264mm²        IWRC - 307mm² 
6 x 36 WS FC - 270mm²        IWRC - 313mm² 
6 x 41 WS FC - 273mm²        IWRC - 316mm² 
7 x 7                       WSC - 304mm² 
7 x 19 W           WSC - 326mm² 
8 x 19 S          IWRC - 305mm² 
19 x 7           IWRC - 292mm² 
For Diameters other than 1 inch, multiply the area 
given above by the square of the nominal rope diam-
eter. Example:  6 x 36 IWRC is 313mm², 
Diameter squared (1/2)²  = 1/4” or .5 x .5
Area = .25 x 313mm² = 78.25mm²  
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Winch Drums

Winch drum dimensions and groove sizing is very 
important to the life expectancy of wire rope.  A 
grooved drum (preferably Lebus type) is preferred over 
a smooth drum for life expectancy. The groove width 
(pitch) measurements for multi layer spooling should 
be 1% larger than the actual rope diameter, this ensures 
tight spooling on the drum. 

FEM and other regula-
tory bodies set standards 
for the winch drum 
minimum D/d ratios for 
various applications. 
These guidelines should 
be followed, but for opti-
mal rope life we recom-
mend a D/d ≥ 25.

Sheaves

Sheaves perform an important 
function by redirecting the wire 
rope. They must be properly 
grooved and of adequate size to 
provide support to the rope when 
performing this function. The 
sheave opening angle between 
the grooves must be within 30 
deg and 60 deg, with the greater 
values (45 deg to 60 deg) for 
larger fleet angles. The height of 
the flanges (h) should be 1.4 to 
1.7 times the wire rope diameter 
to prevent the rope from running 
off the sheave.
The groove radius for wire ropes 
with a diameter tolerance of 0% 
to 4% should be as follows:
Minimum groove radius
Ømin = 0.53 d
Maximum groove radius
Ømax = 0.55 d
Suggested groove radius
Ømax = 0.54 d
Plastic (synthetic) sheaves require a groove radius of at 
least 0.55 d as these types of sheaves can stop the rope 
from sliding into the sheave.

For increased wire rope service life it is important to 
have as large a sheave diameter to wire rope diameter 
(D/d ratio) as possible.

Wire Rope  
Type

Recommended 
D/d

Minimum      
D/d

7 x 7 42 28
7 x 19 24 18

6 x 19 S 39 26
6 x 26 WS 44 30
6 x 36 WS 35 23

6 x 41 SFW 32 18
8 x 19 S 41 27

8 x 36 WS 48 18
Pro 6K 39 26

Pro 8KP 31 20
Red 9 35 23

Red 9P 35 23
MetWK 31 20
Pack 9P 35 23
Spin 9P 31 20

Spin 9KP 38 25
4 x 39 31 20
19 x 7 51 34

Pro 19K 32 21
35 x 7 31 20

Iperflex 31 20
Flexpack 31 20

Fleet Angle

When the rope is wound onto a drum, special care and 
attention should be given to the fleet angle. The fleet 
angle is the included angle between the rope running 
to or from the extreme left or right of the drum and an 
imaginary line drawn from the centre of the sheave 
normal to the axis of the drum. 

30° to 60°
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A large fleet angle can cause bad winding on smooth 
drums and can increase the pressure on the rope against 
the flange of the sheave, causing friction and wear 
which will be detrimental to both the sheave and wire 
rope. A fleet angle which is too small, can cause the 
rope to pile up on the drum which increases wear and 
the chances of shock loading occurring. 
Generally, the maximum fleet angle for steel wire ropes 
is 1.5 deg to 2 deg. In some cases a general purpose 
rope can be used with a 4 deg fleet angle. Please check 
with your Pro Sling & Safety Representative for rec-
ommendations on your particular rope construction.

Bearing Swivels

It is possible to use a bearing swivel with non rotating 
wire ropes. For some applications, in particular long 
lifting heights or long periods of continuous lifting 
(concrete pours on Tower Cranes), a swivel is recom-
mended. Some twist or torsion can build up in the 
wire rope when it passes over sheaves and drums, if 
this build up is not released the wire rope can birdcage 
or block twist may occur. To help relieve this stress a 
swivel at the dead end can remove some of this build 
up. To assist the swivel in removing built up twist it 
can also be advantageous to trolley in and out several 
times while hoisting and lowering to help remove any 
twist that may be “trapped” by the sheaves. 
Swivels should only be used on non rotating wire ropes 
(three layer types like 35 x 7 class), it SHOULD not be 
used with Semi-rotation resistant ropes and standard 
rotating wire ropes. If used in conjunction with these 
types of ropes, the outer strands untwist putting greater 
load on the core. This leading to rope failure from the 
inside out. Ultimately the breaking strength will be 
substantially reduced. 

Storage & Handling

Wire Rope should be stored in a cool, dry, clean place 
preferably indoors. The rope should not be stored in 
direct contact with the floor, and all reels and coils 
should be stored on pallets or racking.
When shifting or moving wire ropes, all contact with 
lift truck forks or crane hooks should be avoided as 
they can easily damage the rope. A web sling or two 
should be used to handle coils or reels.

Installation

Before installing any new wire rope, all sheaves, 
blocks and drums should be inspected to ensure that 
the grooves are not worn, the sheaves are turning and 
a tread pattern is not evident. If any of these circum-
stances occur some maintenance will be required to 
avoid any premature damage to the new wire rope.
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Wire Rope coils should be unwound using a turntable, 
or smaller coils can be unwound by rolling along the 
ground like a hoop. NEVER try to uncoil a rope lying 
on its side, otherwise the rope will become kinked or 
damaged. If uncoiling the rope on the ground make 
sure that the area is free from dirt, grit and sand that 
may damage the rope while in service. 

When the rope is supplied on a reel the use of a turn-
table or reeling jacks is required. NEVER try to un-
coil a rope from a reel that is lying on its side. When 
winding the steel wire rope from the reel to the drum, it 
is important that the rope leaves the reel top to top, or 
from bottom to bottom.  A brake should be used to stop 
the reel from running loose, and to also allow tension 
to be applied.

Installing wire rope can vary from machine to machine. 
Methods can include the use of the old rope attached to 
the new rope with a mesh grip and swivel, or a thinner 
rope or cordage with sufficient strength attached to the 
new rope, and then hauled through the system. It is  

very important not to transfer torque from the old 
rope to the new wire rope. NEVER directly attach the 
two ends of the rope, and include something that can 
absorb torsion such as a swivel or fibre rope (ensure 
the rope is long enough to take any twist that may be 
present).
When winding the steel wire rope from the reel to the 
drum, it is important that the rope leaves the reel top to 
top, or from bottom to bottom (see diagrams). 

To keep multiple layer spooling perfect on a drum, it is 
very important to pay great attention to ensure the rope 
sits properly in the grooves of the drum. It is important 
to install the rope with as much tension as possible, 
the tension to apply should be around 2% of the mini-
mum breaking load of the wire rope. It is imperative 
that the bottom layer is spooled tight to avoid serious 
damage to the rope later. Once the rope is installed it is 
important to “break in” the wire rope. The rope should 
run through the system with and without a light load, 
alternatively for several runs to allow the components 
of the wire rope to settle and adjust to the working 
environment and especially the spooling arrangement 
at the drum.

  X √

Right Hand = Right Lay Rope                        
Drum Grooving = Left Hand 

Left Hand = Left Lay Rope                            
Drum Grooving = Right Hand 
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Cutting

Before cutting any wire rope, adequate seizing should 
be applied on each side of the cut. Wire seizing should 
be applied to most ropes. At least 6 rope diameters for 
Non Preformed Ropes (Spin Resistant in particular) 
and 2 rope diameters for preformed ropes. Its impera-
tive that the seizing is tight to stop any slippage of the 
core. If slippage occurs between the core and outer 
strands, the strands become overloaded and can result 
in reduced service life and rope failure.

Cutting should be made with a high speed abrasive disc 
cutter, or other suitable mechanical or hydraulic shear-
ing equipment. After a cut is made it is recommended 
that the end is welded.

Maintenance

All wire ropes require maintenance to maximize 
performance. Maintenance can include re-lubrication, 
cleaning, cutting or shifting wire ropes and end for 
ending. Wire rope should be cleaned to remove any 
foreign articles including dirt, grit, sand and other 
abrasive articles. Wire rope brush machines can be 
purchased for this specific job. 
Sheaves and drums should also be inspected for any 
signs of excessive wear or deterioration. A sheave 
gauge can be used to determine if the groove in the 
drum or sheave is still within tolerances, check for cor-
rugations and turn in any sheaves to determine if the 
bearings are running free and still aligned.
End for ending and cutting/shifting wire ropes can be 
useful in increasing the service life. However, these 
procedures may not be suitable for every application. 

Lubrication

Wire ropes are generally supplied with some form of 
lubrication at manufacture. The lubricant reduces fric-
tion between elements that make up the wire rope, as 
well as friction between rope and drums or sheaves. It 
also provides protection against corrosion.
Due to the working nature of wire ropes the lubricant 
can be reduced and therefore it is imperative that the 
wire rope is re-lubricated at timely intervals to ensure 
maximum rope life.
Good commercial wire rope lubricants are available 
and can be applied by painting or swabbing the rope on 
the drum or at the sheaves. High pressure lubrication 
machine are also available to ease installation.
When installing the lubricant it is important not to 
apply excessive amounts to the rope, otherwise it will 
build up on the rope surface and make inspection and 
detection of wire breaks difficult.

Inspection & Rejection Criteria

All wire rope will eventually wear out or fatigue. 
Regular inspections of ropes is an essential part of 
maintaining a safe working environment. All running 
ropes should be visually inspected each working day 
for major damage including distortion of rope (bird-
caging, kinking and crushing), broken or cut strands, 
core failure and general corrosion. The frequency of 
detailed inspections should take into account expected 
rope life (determined by maintenance records or previ-
ous experience), severity of environment, frequency 
rates of operation and local statutory regulations. The 
older the rope is, the more frequent the inspections 
should be. A detailed written inspection record should 
be kept.
The Inspection should be done over the entire length of 
wire rope and be carried out by a qualified person. The 
inspector should be careful to check for damage to the 
wire rope as listed above, and attention also given to
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a reduction in rope diameter, wire breaks, wear of
outer wires and lengthening of rope lay. With wire 
ropes that have 10 or more outer strands, Non Rotat-
ing and Spin Resistant Ropes, wire ropes running on 
plastic / nylon sheaves or ropes that are exposed to 
very high fatigue stress, broken wires may first oc-
cur internally. During the inspection of these types 
of ropes, an internal inspection of the inner strands 
should be made where possible. By bending these 
types of wire ropes during the inspection breaks in the 
internal wires may be audible by a crackling sound.                                                 
Main Check Points.   
1 - Careful inspection of 
the end connection at the 
drum, ensure at least a 
minimum 3 wraps are on 
the drum at all times.
- Ensure the winding on 
the drum is tight and the 
bottom layers have not 
been crushed / flattened. 
- Inspect for broken 
wires, corrosion and 
wear at crossover points. 
Especially at the point of where the rope is pressed 
between the drum flange and the previous layer.
2 - Inspect the connection point for any signs of broken 
wires, corrosion or deformation. A single wire break 
at the connection point is enough for the rope to be 
removed from service.
- Inspect the end connection for wear or deformation 
on the body of the fitting and in particular at the pins 
and connection points.
- Ensure end connection is installed correctly.
3 - Carefully inspect wire rope at this point. Ensure 
the wire rope is lifted from the sheave and check for 
broken wires, corrosion and fatigue. Although some-
times the wire is considered stationery at this sheave, 
the wire rope can be subject to high bending stresses, 
swinging and vibrations. Water can also be trapped 
between the rope and the sheave.
4 - Fatigue zones will occur were the rope is subject 
to greater bending cycles. Carefully inspect for broken 
wires, internal stresses and loss of diameter.
- Inspect sheaves for correct groove tolerances and 
freedom of movement.

1

2

4

3

Wire Rope Discard Criteria (according to Worksafe 
Part 15.25). Wire rope must be permanently removed 
from service if
a) in running wire ropes, there are 6 or more randomly 
distributed wires broken in one rope lay or 3 or more 
wires are broken in one strand in one lay,
b) in stationary wire ropes, such as guylines, there are 
3 or more broken wires in one lay in sections between 
end connections, or more than one broken wire within 
one lay of an end connection,
c) wear, or the effects of corrosion, exceed 1/3 of the 
original diameter of outside individual wires,
d) there is evidence of kinking, bird-caging or any 
other damage resulting in distortion of the rope struc-
ture,
e) there is evidence of heat or arc damage, or
f) there are reductions of normal rope diameter, from 
any case, in excess of
i) 0.4mm (1/64”) for diameters up to and including 
8mm (5/16”)
ii) 1mm (3/64”) for dia. greater than 8mm(5/16”) up to 
and including 19mm(3/4”)
iii) 2mm (5/64”) for dia. greater than 19mm(3/4”) up to 
and including 29mm (1 1/8”)
iv) 3mm (3/32”) for diameters greater than 29mm       
(1 1/8”)
Wire rope with non rotating (rotation resistant) con-
struction must be removed from service if
a) the rejection criteria in section 15.25 are met (above)
b) there are 2 randomly distributed broken wires in 6 
rope diameters, or
c) there are 4 randomly distributed broken wires in 30 
rope diameters.
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Running Ropes No. of   
allowable broken Wires in

Rotation Resistant No. of 
allowable broken Wires in

Standing Ropes No. of   
allowable broken Wires in

Standard Equipment 1 Rope      
Lay

1 Strand    
in 1 lay

1 Rope      
Lay

1 Strand    
in 1 lay

1 Rope      
Lay

1 Strand    
in 1 lay

ASME/
B30.2

Overhead 
and

Gantry 
Cranes

12 4 - - - -

ASME/
B30.3

Tower 
Cranes

6 3 4 2 - -

ASME/
B30.5

Locomotive 
& Mobile 

Cranes

6 3 4 2 (in 30d) - -

ASME/
B30.6

Derricks 6 3 - - - -

ASME/
B30.7

Base 
Mounted 

Hoists

6 3 - - 3 2

ASME/
B30.8

Floating 
Cranes

6 3 - - 3 2

ASME/
B30.16

Underhung 
Overhead 

Hoists

12 4 - - 3 -

Wire Rope Discard Criteria (according to ASME Standards)

Remove any wire rope from service if you find one (1) 
or more valley break. Valley breaks originate from in-
side the wire rope and can be difficult to see. They are 
a sign of wire breaks in the core, or the contact points 
between the core and the outer strands. If you find one 
valley break, there is generally more to be found in the 
same area. 
When wire breaks begin to appear in the wire rope, 
their numbers will increase as time goes on. It is im-
perative to decrease the time between inspections and 
increase the intensity of the inspection.  
Where ropes have an increase in diameter over 5% of 
the nominal diameter, the rope should be discarded.  
When the wire rope shows signs of waviness, the rope 
should be discarded when the height of the wave ex-
ceeds the following values:
Wave Height > 1.3 nominal rope diameter with fixed or 
stationary ropes 

Wave Height > 1.1 nominal rope diameter with ropes 
that are bent or running on sheaves and drums.
All wire rope which has sat idle for a month or longer 
should be given a detailed inspection  before returning 
to service according to the requirements of the periodic 
inspection provided by the B30 standards.
A detailed inspection record should be kept for the life 
of the wire rope. This is not only required by regula-
tory authorities, but can be very helpful in determining 
expected rope life and inspection intervals.
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As cranes and machines have increased in ca-
pacity and ability, the demands on the wire rope 
have also increased. Wire Ropes now need to 
have higher breaking strength, while retaining a 
greater life expectancy. This can be achieved in 
many ways including increasing the number of 
strands, design, compaction and plastic cores.  

Compaction

To produce a compacted strand a conventional 
strand is drawn through a set of compacting dies 
and rollers. During this process the strand re-
duces in diameter and the outer surface becomes 
smooth. This creates a better surface of contact 
between the wires in the strand, an increase in 
the metallic area and a more uniform distribution 
of the tension on wires. 
By compacting the outer strands we are able to 
achieve;
• Significant increase in breaking load of the 

wire rope due to the higher metallic area.
• Increase in flexibility.
• Increase stability of the strand to side forces, 

and crushing.
• The smoother surface will decrease the in-

dentations on sheaves and drums, and allows 
easier motion of the elements.

• A reduction in permanent elongation within its 
working range.

Compacted ropes are preferred over conventional 
strands for applications where multi layer spool-
ing on drums is present. Furthermore, longer 
service life can be achieved when replacing con-
ventional ropes with compacted ropes due to the 
lower stresses placed on the rope.

Increased Number of Strands 

By switching the number of strands from six to 
eight, nine or ten outer strands we can achieve a 
better working life for the wire rope. A larger num-
ber of strands achieves:
• An increase in the metallic area of the rope, 

and therefore a higher breaking strength. 
• The wire rope becomes more round and 

therefore increases contact between sheaves 
and drums, and reduction in tread wear.

• Increase in strands and wires increases the 
flexibility of the rope

Eight, Nine or Ten strand ropes are preferred over 
six strands for applications where multi layer 
spooling on drums is present.

Conventional Strand                              
produces inter strand nicking

Compacted Strand                               
reduces wear between strands
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Plastic Coated Core (Cushion Core)

Is produced by closing the outer strands over a 
steel core which is coated with plastic. The plas-
tic is of a special design to handle the conditions 
experienced during the life of the rope and to 
allow continuous operation of the rope in a wide 
temperature range (-35 deg C to + 90 deg C). 
The plastic coated core has many advantages 
including;
• Prevents internal wire breaks as the plastic 

decreases inner and outer strand contact.
• The plastic traps the wire rope lubricant in the 

core, and prevents foreign matter entering the 
rope internally.

• Increases the stability of the rope which eases 
installation, and also helps prevent incidents 
of birdcaging as the plastic core is able to 
absorb some energy.

• A much higher structural stable rope for multi 
layer spooling.

Rotation Resistant & Non-Rotating

Wire rope will tend to spin or rotate under load. 
This can be reduced by using ropes made of 
two or more layers of strands laid in opposite 
directions, however a true non rotating rope can 
never be achieved because the alternating lay-
ers, although close, are never perfectly equal. 
Ropes that are defined as “non-rotating” are 
ideal for uses where the stability of suspended,             
non guided loads especially over longer lifting 
heights.
Rotation Resistant Ropes are manufactured from 
2 layers of strands with the outer strands closed 
in an opposite direction to the inner strands. 
These type of ropes generally have 11 to 13 outer 
strands (19 x 7 & 19 x 19 constructions) with an 
inner core of 6 or 7 inner strands. The torque pro-
duced by the outer strands is not equal to that of 
the inner strands and therefore not considered 

non-rotating. Furthermore due to this imbalance, 
these rotation resistant ropes suffer from the core 
being over stressed especially where the outer 
strands crossover the core. 
When inspecting the visual outer strands may 
show few signs of fatigue or deterioration, but 
premature and unexpected failure can occur as a 
result of the design flaw. Rotation resistant ropes 
should not be used with a swivel as this can 
reduce the breaking strength of these rope con-
structions by up to 40%.
A non-rotating rope is made up of three layers 
where the two inner layers of strands are closed 
in one direction while the outer strands (14 or 
more outer strands) are closed in a reverse direc-
tion. The torque of the outer strands are designed 
to be equal to the torque of the inner strands to 
create a non rotating rope. These types of ropes 
can be safely used with a swivel, and is highly 
recommended to allow any build up of twist in 
the reeving system to escape through the end. 
These class of ropes should be selected for all 
types of Tower Cranes and larger Mobile Cranes. 
For ship deck cranes, marine or offshore use a 
non rotating rope may be preferred with a plastic 
coated core between the inner and outer strands, 
to increase its ability to absorb high dynamic 
loading environments and to increase structural 
stability.



Lift with Experience 

Ratings shown in this catalogue are based upon the items being new or in “as new” condition. Strengths are 
shown in either working load limit or rated capacity which is the maximum load that should be applied to the 
product, or breaking strength where the product must be used with an appropriate design factor applied to 
calculate the rated capacity of the product. All details are correct at time of printing and specifications may 
change without notice. It is the customers responsibility to determine the suitability of the product to its intend-
ed use, including all industry regulations and guidelines. Careful inspection of any lifting and rigging product is 
highly recommended for any wear, deformation and misused prior to use.
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