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Double Drum WindersDemanding application?

Wire ropes play a vital role in a mine’s production. WireCo 
WorldGroup is a world leader in wire and synthetic rope 
manufacturing. From hoisting to hauling, you can rely on our 
ropes to reliably meet the demands of your operation. Drawing 
on more than 75 years of global mining experience, we’ve 
developed specialized products that overcome obstacles and 
lengthen service life. Combined with our unmatched field 
expertise and consultative approach, it’s everything you need 
to maximize performance and value.

 Proven, quality products

 Global, high-volume capacity 

 Comprehensive lineup

 Fast turnaround 

 Technical mining expertise

We’ve got it covered.
Through our Union brand, WireCo WorldGroup is committed to 
providing the broadest range of wire and synthetic ropes for all 
of your surface mining applications. Our comprehensive line of 
surface mining ropes — from hoist and drag ropes to pendants 
and engineered solutions — ensures convenient sourcing for all 
your surface mining needs, including specialized applications.

Union offers ropes for shovels and draglines that provide long 
service life and low cost of ownership backed by industry-leading 
support and training. 

•	 Special wire chemistry and superior plastic impregnation to 
maximize service life 

•	 Tested, proven performance worldwide

Union also offers custom stranded solutions utilizing the most 
advanced synthetic fibers.

•	 Expertise in engineering and materials selection to offer 
unique functionality 

•	 Specializing in high strength-to-weight constructions to 
deliver long service life
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Head RopesTurn to a global leader.

Comparing True Costs
At Union, we know it takes more than the right size wire ropes 
to operate your mining equipment. It also takes the right 
knowledge. In addition to providing the industry’s best ropes, 
our experts are there to help you every step of the way with 
the support and training you need to get top performance and 
service life from your investment, minimizing downtime and 
lowering the overall cost of ownership.

  Rope maintenance and operation

  Identifying rope damage

  Proper lubrication

  Installation tips

  Digging methods

Service that adds value.
Our representatives are there for more than 
taking orders. They are available to help 
you with product selection as well as proper 
installation, use and maintenance. Backed by 
an experienced engineering team, they can 
facilitate custom designs and provide training 
and information to further enhance performance 
and value — 24 hours a day, 7 days a week. Just 
like your operation.

Expertise. Experience. Exceptional products. 
That’s the Union advantage — helping customers 
find and apply the right solutions to minimize 
cost of ownership and maximize value.
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Double Drum WindersThe right rope for the job.

While strength, resistance to metal loss and 
deformation and fatigue resistance are typically 
the main considerations in selecting a wire 
rope for surface mining equipment, not all 
characteristics have equal importance for every 
application. Union offers a broad selection to 
help you perfectly match the requirements of 
your application.

Shovels
  Hoist Ropes

Require: Strength and fatigue resistance

Solution: TUF-MAX® Plus

•	 Increased bending fatigue resistance

•	 Increased tensile strength

•	 Reduced internal bearing pressure

•	 Lay length optimization

•	 Balanced load sharing between core and outer strands

•	 Increased resistance to vibratory stress

Solution: TUF-MAX®

•	 8-strand construction

•	 Designed for demanding digging conditions with proven 
performance

•	 Dual-coated core prevents internal nicking

•	 Coated to help prevent drum corrugation

•	 Leading shovel hoist ropes

  Crowd and Retract Ropes
Require: Minimal stretch characteristics

Solution: TUF-MAX® C/R

•	 Specifically designed to minimize stretch

•	 Tested and proven to provide the best performance 

  Trip Ropes
Require: Resistance to wear and fatigue

Solution: 7-Flex PFV®, 6-Strand PFV®, 6-Strand

•	 PFV polymer distributes radial stresses, decreases abrasive 
wear on the rope and protects the rope from external 
damage caused by debris

•	 Minimal stretch characteristics
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Head RopesRope Selection

Draglines
  Hoist Ropes

Require: Strength, good resistance to both metal fatigue and 
abrasive wear

Solution: PowerMax® MD

•	 Designed to provide the greatest resistance to bending 
fatigue

•	 Provides maximum performance 

Solution: PowerMax® PFV

•	 Excellent hoist rope

•	 Improved Performance

•	 Plastic polymer cushions strands, distributes internal 
stresses and keeps dirt out

Solution: PowerMax®

•	 Increased resistance to abrasion and fatigue

•	 Greater surface area increases service life

•	 Exclusive design, proprietary metallurgy

Solution: 6-Strand

•	 Special wire chemistry

•	 Engineered to withstand abrasion and fatigue          
6-strand construction

Solution: 6-Strand PFV®

•	 Plastic impregnated/coated core distributes internal 
stresses better 

  Drag Ropes
Draglines with straight-through fairlead systems

Require: Maximum resistance to metal loss and deformation

Solution: PowerMax® PLUS

•	 50 to 110% service life increase

•	 New wire technology for increased toughness

•	 Plastic enhancement

•	 Improved abrasion resistance 

Solution: 6-Strand

•	 Special wire chemistry

•	 Proven performance

•	 Fatigue and abrasion resistant

•	 Also available with PFV

Draglines with reverse bend fairlead 
systems

Require: Balance of both metal loss and metal 
fatigue resistance

Solution: PowerMax® MD

•	 Designed specifically for reverse bend 
fairlead systems

•	 Provides maximum performance 

Solution: PowerMax® PFV PLUS

•	 Reduced coefficient of friction between rope 
and overburden

•	 Improved performance

•	 Plastic polymer cushions strands, distributes 
internal  stresses and keeps dirt out 

Boom Pendants
Require: Ability to withstand the harsh 
conditions in mining applications

Solution: TUF-STRAND™ — Structural Strand

•	 Manufactured to the customer’s exact 
specifications

•	 Features “Unit Lay Core Design” that 
provides optimum wire support by 
maximizing the surface area between wire-
to-wire contact 

Solution: Applied Fiber® — Synthetic

•	 For shovel  boom and dragline main and 
lower suspension applications

•	 Synthetic rope is lighter, easier to handle 
during installation

•	 Multiple ROI value propositions  - contact  
WireCo sales rep

 
Solution: Ara-Boom™ — Synthetic 

•	 For mid-boom suspension applications

•	 Synthetic rope is lighter, easier to handle 
during installation 

•	 Can be tensioned to the same loads as 
pendants being replaced
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Double Drum Winders

In the operating ropes of large surface mining 
equipment, not all characteristics have equal 
importance. There are two characteristics – 
resistance to metal loss and deformation and 
fatigue resistance – that are usually the main 
considerations. Most applications require 
a balance of these two characteristics. The 
strength of the ropes can also be important 
of course, when considering a different rope 
construction.

ReSiSTanCe To MeTal loSS 
anD DefoRMaTion
Metal loss refers to the actual wearing away 
of metal from the outer wires of a rope. Metal 
deformation is the changing of the shape of a 
rope’s outer wire. Both frequently occur at the 
same time, although one usually predominates.

In general, resistance to metal loss by abrasion 
(also called “abrasion resistance”) refers to a 
rope’s ability to withstand metal being worn 
away along its exterior. This is due to the rope 
having sliding contact with another hard 
object. The resulting loss of steel reduces the 
wire rope’s strength and can accelerate the 
occurrence of broken wires.

With each application, your choices of wire ropes can be many. How do you know which one will work best for you? All 
wire ropes have a combination of characteristics that give them specific performance abilities. Before you choose, it pays 
to match the requirements of an application with the characteristics of the rope.

The three major rope characteristics in mining

 CRoSS-SeCTion 
 of a PeeneD WiRe

 Original 
 cross-section

 Peened 
 surface

 CRoSS-SeCTion 
 of a WoRn WiRe

 Original 
 cross-section

 Worn 
 surface

Choose the right rope for your application.

In most cases,  meta l  loss has two  
main causes:

1. the rope fleet angle. As the rope 
enters or leaves a sheave, it contacts the 
sheave flange, causing wear to both the 
rope and sheave. This can occur on drum 
grooves, too.

2. Grooves that are too small in 
a sheave. The rope slides between  
the f langes as it seats in the groove, 
causing rope wear.

Metal DeforMation (also called 
“peening” – see illustration at left) is the 
f lattening of the wire’s external surface 
caused by slapping against a hard object 
such as a rock, sheave or a roller. The steel is 
not worn away, but pushed to the side. The 
distorted shape of the wires affects – and 
shortens – the rope’s fatigue life. 
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Head Ropes

faTigue ReSiSTanCe
fatiGue resistance involves metal 
fatigue of the wires that make up a wire rope. 
Fatigue is normal and will occur in areas of 
the rope that:

1. repeatedly bend over sheaves  
and drums.

2. Dampen vibrations (near end  
attachments or other points of rope 
restriction).

3. are subjected to changes in load.

In general, a rope made of many wires will 
have greater fatigue resistance than a rope 
made of fewer, larger wires because smaller 
wires have greater ability to bend as the rope 
passes over sheaves or around drums. Lang lay 
ropes are more fatigue resistant than regular 
lay ropes. PfV® ropes and special tuf-MaX® 
ropes are also more fatigue resistant than 
standard ropes.

Every rope is subject to metal fatigue from 
bending stress while in operation, and 
therefore the rope’s strength gradual ly 
diminishes as the rope is used.

STRengTH
The published minimum breaking force 
(MBF) or nominal (catalog) STRENGTH is 
the calculated strength figure that has been 
accepted by the wire rope industry. This 
applies to new, unused rope.

A rope should never operate at – or near – 
its minimum breaking force. The minimum 
breaking force must be divided by the 
required design factor to determine the 
working load. During its useful life, a rope 
gradually loses strength due to factors such 
as surface wear and metal fatigue.

Because di f ferent rope types have 
different minimum breaking forces, you 
must check it whenever you consider a 
change in rope types.

note: when a decision is made to try a 
different rope construction, it is normally 
best to use several sets of the selected 
rope construction to determine its average 
service. This way, you can compare the cost 
per hour, ton or cubic meter to the other 
construction’s cost to determine the best 
rope construction for your application.

 if you neeD
 aBRaSion 
 ReSiSTanCe

 Abrasion resistance 
increases with fewer, 
larger outside wires 
per strand.

 if you neeD
 faTigue 
 ReSiSTanCe

 Fatigue resistance 
increases with more, 
smaller outside wires 
per strand.
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Double Drum Winders

Tuf-MaX® RoPeS
TUF-MAX® ropes provide increased abrasion 
resistance. Such advantages, combined 
with the qualities of an 8-strand rope and the 
toughness of PFV® ropes, result in maximum 
service for more digging time between rope 
changes.

Tuf-MaX® CR RoPeS
This crowd and retract rope was specifically 
designed to minimize stretch. This rope has 
been tested and proven to provide the best 
performance as crowd and retract ropes.

7-fleX Pfv® RoPeS
For trip rope applications, combining the 
advantages of PFV, extruded into a 7-Flex 
lubricated wire rope, provides additional 
advantages over non-PFV ropes.

Tuf-MaX

Tuf-MaX CR

Rope selection-Shovels

Wire rope product options for Shovels

7-fleX Pfv

6 STRanD

6 STRanD Pfv

TeST ReSulTS PRove uSing Tuf-MaX®              
MaXiMizeS SeRviCe life  
The chart below shows averaged results from a 
study performed on 4100s with TUF-MAX ropes vs. a 
competitor’s rope.

What does 15 percent more service life mean? It could 
mean one more PM, reduced shovel downtime, and a 
better cost benefit in using Union TUF-MAX shovel ropes 
to increase operational performance of your mine.

6-STRanD RoPeS
Also for trip rope applications, 6-strand 
ropes are backed by a service-proven 
reputation and are engineered to 
withstand abrasion and fatigue.

6-STRanD Pfv® RoPeS
Designed and manufactured to the 
same exact ing standards as our 
6-strand ropes, these ropes are plastic-
impregnated. The plastic polymer is 
applied at high pressure, cushions the 
strands, distributes internal stresses, 
keeps in wire rope lubricant and keeps 
out dirt and debris.

Tuf-MaX® PluS RoPeS
TUF-MAX® PLUS is the world’s first 
fully compacted shovel rope providing 
exceptional resistance to bending fatigue 
and superior protection from shock-loading.

With its revolutionary core design, 
TUF-MAX PLUS wil l outperform any 
other shovel rope on the market. The 
rope has compacted strands throughout, 
resulting in more metallic area than other 
shovel rope designs.

The most fatigue-resistant ropes we offer for 
shovel hoist applications, TUF-MAX PLUS 
was specifically designed with upgraded 
wire technology for heavy compaction and 
harsh working conditions. 

Tuf-MaX PluS
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Head Ropes

ReCoMMenDeD WiRe RoPeS foR youR SHovel aPPliCaTionS

HoiST RoPeS
On properly maintained equipment, strength and fatigue resistance are the primary characteristics to utilize. Tuf-MaX 
PluS provides the best combination of these factors based on design, improved manufacturing techniques, and world-
class technical support around the globe.  

CRoWD anD ReTRaCT RoPeS
Most ropes wear out due to fatigue, but minimal stretch characteristics are necessary to maintain proper rope tightness 
in the crowd and retract system. Our new Tuf-MaX PluS will replace the Tuf-MaX C/R as WireCo’s premium choice 
for the Crowd and Retract application, offering improved strength and resistance to bending fatigue.

TRiP RoPeS
Good resistance to wear and fatigue are required for trip ropes. 7-flex and 7-flex Pfv have the best characteristics to 
maximize rope service life in this application. 
 
BooM PenDanTS
Pendants are generally specified by the shovel manufacturer. Rope and structural strand pendants are both available 
from Union.

PolyMeR PeneTRaTion

With one strand and part of the polymer 
removed, you can see how deep the polymer 
penetrates into the rope, giving you uniform and 
continuous support for all strands throughout 
the length of the rope.

Pfv® PlaSTiC-iMPRegnaTeD RoPeS  
PFV®, the plastic-impregnated wire rope, has proven in 
many applications to give you longer service life and 
cleaner operation than conventional wire ropes.

On the inside, you’ll find our top-of-the-line wire rope 
that effectively withstands the tough pressures of your 
demanding jobs. On the outside, you’ll see a specially 
engineered polymer plastic designed to overcome even 
harsher conditions. This polymer is applied at high 
pressure to force the material into the rope, filling the 
valleys of the strands. 

PFV cushions the strands, distributes internal stresses, 
keeps in wire rope lubricant and keeps out dirt and debris.

PFV doesn’t melt or soften from the heat of normal 
operating temperatures. It’s also virtually unaffected by 
sunlight and cold weather. The result is longer service life 
from your wire rope.

PFV also helps shed water and dirt, giving you a clean, 
smooth surface to make it easy to pass over sheaves and 
onto drums. This smooth surface works to clean and 
polish as it extends the service life of your sheaves and 
drums, while also reducing your cleanup requirements 
and your maintenance costs.
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Double Drum Winders

Wire rope product options for Draglines

PoWeRMaX® MD 
This unique drag rope was designed 
specifically for exceptional performance 
and extended service life on draglines 
with reverse bend fairlead systems. With 
unique metallurgy, 8-strand construction 
and Union’s exclusive compaction process, 
PowerMax MD ropes have set industry 
standards for drag rope performance and 
service life. (See charts on page 11.)

Bui lt around a plast ic - impregnated 
independent wire rope core (IWRC) are 
eight compacted strands of cold-drawn, 
high-carbon steel wires, a construction 
that delivers the optimal combination of 
strength and resistance to bending fatigue 
and abrasion.

With eight outer strands fortifying the 
compacted-strand design of  PowerMax MD, 
this rope delivers approximately 10% higher 
minimum breaking strength than standard 
6-strand drag ropes and also supplies the 
fatigue resistance to handle the bending 
stresses at the fairleads. The strand 
compaction puts a wider, smoother outer 
rope surface in contact with the sheaves and 
drums for much greater abrasion resistance, 
as well.

T he speci f ic  com binat ion of  rope 
characteristics found in PowerMax MD 
delivers more hours and more yards – with 
fewer rope changes.

Rope selection-Draglines

PoWeRMaX PluS

6 STRanD

PoWeRMaX MD

6-STRanD Pfv

PoWeRMaX Pfv PluS

Downtime is costly to a mining operation. 
Increased service life of dragline ropes helps 
minimize interruptions which is essential 
to lowering overall cost of ownership. 

WireCo’s R&D engineers have designed 
the PowerMax® PLUS family of ropes 
(PowerMax  MD, PowerMax PFV PLUS, 
PowerMax PLUS) specifically for the drag 
rope application. The new wire technology 
used improves abrasion resistance and 
increases the interval between resockets 
and end-for-ends, reducing downtime and 
increasing production. Field tests have 
validated the ropes’ ability to resist wire 
wear and reduce operational expenditures 
associated with drag rope maintenance 
and downtime. 

 

This fully PFV’d version of our class-leading PowerMax® PLUS 
dragline hoist and drag ropes is now offered in diameters up 
to 5”.  The advanced polymers used in PowerMax PFV PLUS 
help seal lubricant within the rope, cushion the steel rope 
components from radial stresses, and provide exceptional 
abrasion resistance where harsh digging conditions exist.  
Powermax PFV PLUS constructions also use balanced wire 
diameters to ensure proper resistance to bending fatigue 
while maintaining great protection from wire wear. 

PowerMax® PLUS is an 8-strand wire rope created to provide 
operating characteristics essential to drag ropes and hoist 
ropes. Our proprietary metallurgy was utilized in developing 
special rod chemistry requirements to provide optimum wire 
characteristics for mining ropes. The technology combines all 
aspects of rope manufacturing in one cohesive process that 
assures a product that’s second to none.

With eight outer strands, PowerMax PLUS is more fatigue 
resistant than 6-strand ropes of the same diameter, plus, 
its greater surface area puts more steel in touch with contact 
surfaces, reducing wear and abrasion. Just as importantly, no 
other mining rope is subjected to more rigorous standards of 
manufacturing than PowerMax PLUS. The industry’s highest 
manufacturing standards, continuous tracking and testing, 
and the use of enhanced plastics in core impregnation give 
PowerMax PLUS a clear-cut edge in drag rope performance. 

PowerMax PLUS has superior abrasion resistance and 
plastic enhancement that protects the rope core from 
material intrusion and fatigue. This increases time intervals 
between resockets and end-for-ends—typical preventative 
maintenance procedures for draglines. 

This PFV version of our 6-strand hoist and drag ropes combine 
the advantages of plastic enhanced wire ropes with the 
special wire chemistry of our conventional 6-strand surface 
mining ropes.   Six-strand PFV ropes help seal lubricant within 
the rope, cushion the steel rope components from radial 
stresses and impact damage, and combined with large wire 
diameters with special wire chemistry provide exceptional 
abrasion resistance for systems using straight-through 
fairlead arrangements.

6-STRanD HoiST anD DRag RoPeS 
Backed by a service-proven reputation, these ropes are 
built tough, using special wire chemistry and optimized 
constructions to withstand abrasion and fatigue.  Union 
6-strand ropes provide great service life in draglines with 
straight-through fairlead arrangements.  These ropes are 
available in right lang lay (ZZ) and left lang lay (SS) with a 
standard independent wire rope core.

PoWeRMaX® Pfv PluS

PoWeRMaX® PluS 

6-STRanD Pfv

MiniMize CoST anD MaXiMize value 
WiTH PoWeRMaX® PluS faMily
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ReCoMMenDeD WiRe RoPeS foR youR aPPliCaTionS

HoiST RoPeS
Hoist ropes on draglines require good resistance to both metal fatigue and abrasive wear. PowerMax MD offers the best overall 
characteristics for use as hoist ropes on draglines as a result of the 8-strand construction, compaction of outer strands, and plastic 
impregnated/coated core. PowerMax Pfv is also available with full PFV coating to increase service life where coated ropes are necessary 
due to conditions in the field. 

DRag RoPeS
Draglines with straight-through fairlead systems need drag ropes with maximum resistance to metal loss and deformation. PowerMax 
PluS is the 8-strand rope with the ideal strand construction and wire technology to provide the best service life for straight through fairlead 
systems. Our 6-strand mining ropes are designed with abrasion resistance in mind, and are also a good choice for this type of system. 

Draglines with reverse bend fairlead systems need a balance of resistance to both metal loss and metal fatigue. PowerMax MD is 
designed specifically for reverse bend fairlead systems and has been proven to provide the best service life at many mine locations. 

DuMP RoPeS
Dump ropes require good resistance to bending fatigue while also maintaining high resistance to abrasion. PowerMax typically offers 
the best rope properties for this application.
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The charts on this page show a recent trial at 
a colliery on an 8200. PowerMax MD in the 
drag position shows a significant improvement 
in service life over the competitors’ ropes. The 
increased production and uptime availability of 
the dragline due to the use of PowerMax MD drag 
ropes set new production benchmarks for the 
mine and reaped financial benefits from reduced 
dragline downtime and rope changeouts.

In comparison, three sets of PowerMax MD drag 
ropes provided the same volume of material 
displacement as five sets of competitors’ ropes, 
at much less overall cost to the operation, and 
that’s only where the advantages begin.

PoWeRMaX® MD ouTPeRfoRMS 
THe CoMPeTiTion
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Double Drum WindersShovel Mining Ropes

Tuf-MaX® PluS
Application: Hoist Ropes

•	 Eliminates occurrences of shockloading

•	 More metallic area per cross-section

•	 Compacted strands throughout

•	 Superior fatigue resistance through strand 
configuration

•	 Increased break strength and efficiency

•	 Upgraded wire technology

•	 Inherently more fatigue resistant than 
standard wires

Tuf-MaX® PluS Strength and Weights

Diameter
(in)

Approx Weight
(lb/ft)

Minimum Breaking Force
(tons of 2000 lb)

Diameter
(mm)

Weight
(kg/m)

Minimum Breaking Force  
(kN)

2 1/4 10.2 259 57.2 15.2 2307
2 3/8 11.3 288 60.3 16.9 2560
2 1/2 12.8 317 63.5 19.1 2821
2 5/8 14.1 348 66.7 21.0 3092
2 3/4 14.8 379 69.9 22.1 3372
2 7/8 16.2 412 73.0 24.1 3662
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Head RopesShovel Mining Ropes

Tuf-MaX® C/R
Applications: Crowd Ropes, Retract Ropes

•	 Minimal stretch characteristics

•	 Proprietary 8-strand construction

•	 Compacted strand core reduces internal abrasion and 
strand-to-strand nicking

•	 Specifically manufactured to each shovel requirement

•	 End attachments and pulling loops are manufactured to 
required dimensions for overall fit and ease of installation

Tuf-MaX® C/R Strength and Weights

Diameter
(in)

Approx Weight
(lb/ft)

Minimum Breaking Force
(tons of 2000 lb)

Diameter
(mm)

Weight
(kg/m)

Minimum Breaking Force  
(kN)

2 1/2 11.7 302 63.5 17.4 2687

Tuf-MaX® Strength and Weights

Diameter
(in)

Approx Weight
(lb/ft)

Minimum Breaking Force
(tons of 2000 lb)

Diameter
(mm)

Weight
(kg/m)

Minimum Breaking Force  
(kN)

2 7.4 198 50.8 11.0 1762
2 1/8 8.4 221 54.0 12.5 1966
2 1/4 9.4 247 57.2 14.0 2198
2 3/8 10.4 274 60.3 15.5 2438
2 1/2 11.6 302 63.5 17.3 2687
2 5/8 12.8 331 66.7 19.0 2945
2 3/4 14.0 361 69.9 20.8 3212
2 7/8 15.3 392 73.0 22.8 3488

Tuf-MaX® PluS Strength and Weights

Diameter
(in)

Approx Weight
(lb/ft)

Minimum Breaking Force
(tons of 2000 lb)

Diameter
(mm)

Weight
(kg/m)

Minimum Breaking Force  
(kN)

2 1/4 10.2 259 57.2 15.2 2307
2 3/8 11.3 288 60.3 16.9 2560
2 1/2 12.8 317 63.5 19.1 2821
2 5/8 14.1 348 66.7 21.0 3092
2 3/4 14.8 379 69.9 22.1 3372
2 7/8 16.2 412 73.0 24.1 3662

Tuf-MaX® 

Application: Hoist Ropes

•	 More fatigue resistant than standard ropes

•	 PFV® polymer cushions the strands and distributes 
internal stresses

•	 Proprietary 8-strand construction

•	 Coated to help prevent drum corrugation

•	 Dual-coated core prevents internal nicking

•	 PFV retains lubrication for the life of the rope

•	 Special packaging options for easier transportation 
and installation 
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Double Drum WindersShovel Mining Ropes

7-flex Pfv®

Application: Trip Ropes

•	 PFV Polymer 

 – Cushions strands, reducing wire-contact stress

 – Keeps lubricant in, allowing internal movement between 
wires and strands

 – Reduces internal abrasion due to debris

 – Provides greater wear area for greater resistance to 
bending fatigue

•	 7-strand construction

7-flex Pfv® Strength and Weights

Diameter
(in)

Approx Weight
(lb/ft)

Minimum Breaking Force
(tons of 2000 lb)

Diameter
(mm)

Weight
(kg/m)

Minimum Breaking Force  
(kN)

  3/8 0.27 7.55 9.5 0.40 67.2

  7/16 0.37 10.2 11.1 0.55 90.7

  1/2 0.49 13.3 12.7 0.73 118

  9/16 0.61 16.8 14.3 0.91 149

  5/8 0.76 20.6 15.9 1.13 183

  3/4 1.09 29.4 19.1 1.62 262

  7/8 1.49 39.8 22.2 2.22 354

1 1.94 51.7 25.4 2.89 460

1 1/8 2.46 65 28.6 3.66 578

1 1/4 3.03 79.9 31.8 4.51 711

1 3/8 3.67 96 34.9 5.46 854

1 1/2 4.31 114 38.1 6.41 1014

1 5/8 5.12 132 41.3 7.62 1174

1 3/4 5.94 153 44.5 8.84 1361

1 7/8 6.83 174 47.6 10.16 1548

2 7.77 198 50.8 11.56 1762

2 1/8 8.77 221 54.0 13.05 1966

2 1/4 9.83 247 57.2 14.63 2198
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PowerMax® MD
Application: Hoist Ropes (reverse bend fairlead systems)

•	 Good resistance to both metal loss and metal fatigue

•	 Compacted outer strands for greater abrasion resistance

•	 10 percent higher breaking strength than standard 
6-strand

•	 Plastic-impregnated independent wire rope core (IWRC) 
protects from bending fatigue and core degradation

PowerMax® MD Strength and Weights

Diameter
(in)

Approx Weight
(lb/ft)

Minimum Breaking Force
(tons of 2000 lb)

Diameter
(mm)

Weight
(kg/m)

Minimum Breaking Force  
(kN)

2 7/8 16.4 432 73.0 24.4 3843

3 17.8 468 76.2 26.5 4164

3 1/8 19.3 504 79.4 28.7 4484

3 1/4 20.9 543 82.6 31.1 4831

3 3/8 22.5 582 85.7 33.5 5178

3 1/2 24.3 621 88.9 36.2 5525

3 5/8 26.0 663 92.1 38.7 5899

3 3/4 27.8 705 95.3 41.4 6272

7-flex Pfv® Strength and Weights

Diameter
(in)

Approx Weight
(lb/ft)

Minimum Breaking Force
(tons of 2000 lb)

Diameter
(mm)

Weight
(kg/m)

Minimum Breaking Force  
(kN)

  3/8 0.27 7.55 9.5 0.40 67.2

  7/16 0.37 10.2 11.1 0.55 90.7

  1/2 0.49 13.3 12.7 0.73 118

  9/16 0.61 16.8 14.3 0.91 149

  5/8 0.76 20.6 15.9 1.13 183

  3/4 1.09 29.4 19.1 1.62 262

  7/8 1.49 39.8 22.2 2.22 354

1 1.94 51.7 25.4 2.89 460

1 1/8 2.46 65 28.6 3.66 578

1 1/4 3.03 79.9 31.8 4.51 711

1 3/8 3.67 96 34.9 5.46 854

1 1/2 4.31 114 38.1 6.41 1014

1 5/8 5.12 132 41.3 7.62 1174

1 3/4 5.94 153 44.5 8.84 1361

1 7/8 6.83 174 47.6 10.16 1548

2 7.77 198 50.8 11.56 1762

2 1/8 8.77 221 54.0 13.05 1966

2 1/4 9.83 247 57.2 14.63 2198

Dragline Mining Ropes
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Double Drum WindersDragline Mining Ropes

PowerMax® Pfv Strength and Weights
Diameter

(in)
Approx Weight

(lb/ft)
Minimum Breaking Force 

(tons of 2000 lb)
Diameter

(mm)
Weight
(kg/m)

Minimum Breaking Force  
(kN)

2 3/8 10.5 274 60.3 15.6 2438
2 1/2 11.7 302 63.5 17.4 2687
2 5/8 12.9 331 66.7 19.2 2945
2 3/4 14.1 361 69.9 21.0 3212
2 7/8 15.4 392 73.0 22.9 3488

3 16.8 425 76.2 25.0 3781
3 1/8 18.2 458 79.4 27.1 4075
3 1/4 19.7 492 82.6 29.3 4377
3 3/8 21.3 529 85.7 31.7 4706
3 1/2 22.9 564 88.9 34.1 5018
3 5/8 24.5 602 92.1 36.5 5356
3 3/4 26.2 641 95.3 39.0 5703
3 7/8 28.0 680 98.4 41.6 6050

4 29.8 721 101.6 44.4 6415
4 1/8 31.7 762 104.8 47.2 6779
4 1/4 33.7 803 108.0 50.1 7144
4 3/8 35.7 846 111.1 53.1 7527
4 1/2 37.7 890 114.3 56.1 7918
4 5/8 39.9 934 117.5 59.3 8310
4 3/4 42.0 978 120.7 62.6 8701
4 7/8 44.3 1025 123.8 65.9 9119

5 46.6 1071 127.0 69.3 9528

PowerMax® Pfv
Applications: Hoist Ropes, Drag Ropes, Dump Ropes

•	  Good resistance to fatigue 

•	 Plastic polymer cushions strands, distributes internal 
stresses and keeps out dirt

•	  Proprietary 8-strand construction

•	 Good abrasion resistance

•	 Keeps lubricant in, allowing internal movement between 
wires and strands

PowerMax® Pfv PluS
Applications: Drag Ropes, Dump Ropes

•	 superior abrasion resistance 

•	 Reduced coefficient of friction between rope and 
overburden

•	 Improved performance

•	 Keeps lubricant in, allowing internal movement between 
wires and strands
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PowerMax® Strength and Weights
Diameter 

(in)
Approx Weight 

(lb/ft)
Minimum Breaking Force 

(tons of 2000 lb)
Diameter 

(mm)
Weight 
(kg/m)

Minimum Breaking Force 
(kN)

2 3/8 10.4 274 60.3 15.5 2438
2 1/2 11.6 302 63.5 17.3 2687
2 5/8 12.8 331 66.7 19.0 2945
2 3/4 14.0 361 69.9 20.8 3212
2 7/8 15.3 392 73.0 22.8 3488

3 16.6 425 76.2 24.7 3781
3 1/8 18.0 458 79.4 26.8 4075
3 1/4 19.5 492 82.6 29.0 4377
3 3/8 21.0 529 85.7 31.3 4706
3 1/2 22.7 564 88.9 33.8 5018
3 5/8 24.3 602 92.1 36.2 5356
3 3/4 26.0 641 95.3 38.7 5703
3 7/8 26.8 680 98.4 39.9 6050

4 28.6 721 101.6 42.6 6415
4 1/8 30.4 762 104.8 45.2 6779
4 1/4 33.3 803 108.0 49.6 7144
4 3/8 35.3 846 111.1 52.5 7527
4 1/2 36.4 890 114.3 54.2 7918
4 5/8 38.6 934 117.5 57.4 8310
4 3/4 40.9 978 120.7 60.9 8701
4 7/8 43.1 1025 123.8 64.1 9119

5 45.4 1071 127.0 67.6 9528

PowerMax®

Applications: Hoist Ropes, Dump Ropes

•	 Good abrasion resistance 

•	 Resistance to metal loss and deformation 

•	 8-strand construction

•	 PFV-coated core distributes radial stresses when bending 
over sheaves and protects the rope from internal nicking

PowerMax® Pfv Strength and Weights
Diameter

(in)
Approx Weight

(lb/ft)
Minimum Breaking Force 

(tons of 2000 lb)
Diameter

(mm)
Weight
(kg/m)

Minimum Breaking Force  
(kN)

2 3/8 10.5 274 60.3 15.6 2438
2 1/2 11.7 302 63.5 17.4 2687
2 5/8 12.9 331 66.7 19.2 2945
2 3/4 14.1 361 69.9 21.0 3212
2 7/8 15.4 392 73.0 22.9 3488

3 16.8 425 76.2 25.0 3781
3 1/8 18.2 458 79.4 27.1 4075
3 1/4 19.7 492 82.6 29.3 4377
3 3/8 21.3 529 85.7 31.7 4706
3 1/2 22.9 564 88.9 34.1 5018
3 5/8 24.5 602 92.1 36.5 5356
3 3/4 26.2 641 95.3 39.0 5703
3 7/8 28.0 680 98.4 41.6 6050

4 29.8 721 101.6 44.4 6415
4 1/8 31.7 762 104.8 47.2 6779
4 1/4 33.7 803 108.0 50.1 7144
4 3/8 35.7 846 111.1 53.1 7527
4 1/2 37.7 890 114.3 56.1 7918
4 5/8 39.9 934 117.5 59.3 8310
4 3/4 42.0 978 120.7 62.6 8701
4 7/8 44.3 1025 123.8 65.9 9119

5 46.6 1071 127.0 69.3 9528

PowerMax® PluS
Application: Drag Ropes

•	 superior abrasion resistance 

•	 50 to 110% service life increase

•	 New wire technology for increased toughness

•	 Plastic enhancement
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Double Drum WindersShovel & Dragline Mining Ropes

6-Strand Pfv® Strength and Weights
Diameter

(in)
Approx Weight

(lb/ft)
Minimum Breaking Force

(tons of 2000 lb)
Diameter

(mm)
Weight
(kg/m)

Minimum Breaking Force  
(kN)

XIP
1 3/4 5.97 153 44.5 8.5 1361
1 7/8 6.84 174 47.6 9.7 1548

2 7.79 198 50.8 11.0 1762
2 1/8 8.79 221 54.0 12.5 1966
2 1/4 9.86 247 57.2 14.0 2198
2 3/8 10.7 274 60.3 16.0 2438
2 1/2 11.9 302 63.5 17.7 2687
2 5/8 13.1 331 66.7 19.5 2945
2 3/4 14.4 361 69.9 21.4 3212
2 7/8 15.7 392 73.0 23.4 3488

3 17.1 425 76.2 25.5 3781
3 1/8 18.6 458 79.4 27.6 4075
3 1/4 20.1 492 82.6 29.9 4377
3 3/8 21.7 529 85.7 31.3 4706
3 1/2 23.3 564 88.9 34.6 5018
3 5/8 25.0 602 92.1 37.2 5356
3 3/4 26.7 641 95.3 39.8 5703
3 7/8 28.5 680 98.4 42.5 6050

4 30.4 720 101.6 45.3 6406
4 1/8 32.1 757 104.8 47.8 6735
4 1/4 33.9 799 108.0 50.4 7109
4 3/8 36.1 844 111.1 53.7 7509
4 1/2 38.3 890    114.3 57.0 7918
4 5/8 40.3 934 117.5 60.0 8310
4 3/4 42.5 978    120.7 63.2 8701
4 7/8 44.7 1025 123.8 66.5 9119

5 47.0 1071 127.0 69.9 9528

6-Strand Pfv®

Applications: Hoist Ropes, Drag Ropes, Dump Ropes, Trip Ropes

•	 PFV Polymer

 – Cushions strands and distributes internal stresses

 – Traps lubricant in, allowing internal movement between 
wires and strands

 – Reduces internal abrasion due to debris intrusion

•	 6-strand construction

•	 Proprietary wire metallurgy for exceptional wear resistance
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6-Strand Strength and Weights
Diameter

(in)
Approx Weight

(lb/ft)
Minimum Breaking Force

(tons of 2000 lb)
Diameter

(mm)
Weight
(kg/m)

Minimum Breaking Force  
(kN)

XIP
1 3/4 5.67 153 44.5 8.4 1361
1 7/8 6.50 174 47.6 9.7 1548

2 7.39 198 50.8 11.0 1762
2 1/8 8.35 221 54.0 12.4 1966
2 1/4 9.36 247 57.2 13.9 2198
2 3/8 10.4 274 60.3 15.5 2438
2 1/2 11.6 302 63.5 17.3 2687
2 5/8 12.8 331 66.7 19.0 2945
2 3/4 14.0 361 69.9 20.8 3212
2 7/8 15.3 392 73.0 22.8 3488

3 16.6 425 76.2 24.7 3781
3 1/8 18.0 458 79.4 26.8 4075
3 1/4 19.5 492 82.6 29.0 4377
3 3/8 21.0 529 85.7 31.3 4706
3 1/2 22.7 564 88.9 33.8 5018
3 5/8 24.3 602 92.1 36.2 5356
3 3/4 26.0 641 95.3 38.7 5703
3 7/8 27.7 680 98.4 41.2 6050

4 29.6 720 101.6 44.0 6406
4 1/8 31.7 757 104.8 47.2 6735
4 1/4 33.3 799 108.0 49.6 7109
4 3/8 35.4 844 111.1 52.7 7509
4 1/2 37.5 890    114.3 55.7 7918
4 5/8 39.6 934 117.5 58.9 8310
4 3/4 41.7 978    120.7 62.1 8701
4 7/8 44.0 1025 123.8 65.4 9119

5 46.2 1071 127.0 68.8 9528

6-Strand
Applications: Hoist Ropes, Drag Ropes, Dump Ropes, Trip Ropes

•	 Engineered to withstand abrasion and fatigue

•	 6-strand construction

•	 Independent wire rope core

•	 Available in right lang lay (ZZ) and left lang lay (SS)

•	 Proprietary wire metallurgy for exceptional wear resistance
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Tuf-STRanD® 
— Structural        
    Strand
Application: Boom 
Pendants

•	 Custom designed 
and fabricated 
to customer 
requirements

•	 Designed to 
withstand severe 
conditions of the 
mining environment

•	 “Unit Lay Core 
Design” utilizes 
a multilayer, 
single operation 
strand core that 
provides optimum 
wire support 
by maximizing 
the surface area 
between wire-to-
wire contact

Tuf-STRanD® Strength and Weights
MiniMuM BReaKing foRCe in TonS of 2000 lB

GRADE 1 (ASTM A586) GRADE 2

Nominal
Diameter

(in)

Class A
Coating

Throughout

Class A Coating
Inner Wires/

Class B Coating
Outer Wires

Class A Coating
Inner Wires/

Class C Coating
Outer Wires

Class A 
Coating

Throughout

Approx.
Gross

Metallic Area
(in2)

Approx.
Weight
(lb/ft)

2 245 241 238 282 2.40 8.40

2 1/8 277 273 269 319 2.71 9.49

2 1/4 310 305 301 357 3.04 10.64

2 3/8 344 339 334 396 3.38 11.85

2 1/2 376 370 365 432 3.75 13.13

2 5/8 417 411 404 480 4.13 14.47

2 3/4 452 445 438 520 4.54 15.88

2 7/8 494 486 479 568 4.96 17.36

3 538 530 522 619 5.40 18.90

3 1/8 584 575 566 672 5.86 20.51

3 1/4 625 616 606 719 6.34 22.18

3 3/8 673 663 653 774 6.83 23.92

3 1/2 724 714 702 833 7.35 25.73

3 5/8 768 757 745 883 7.88 27.60

3 3/4 822 810 797 945 8.43 29.50

3 7/8 878 865 852 1010 9.00 31.50

4 925 911 897 1064 9.60 33.60

MiniMuM BReaKing STRengTH in MeTRiC TonS

GRADE 1 (ASTM A586) GRADE 2

Nominal
Diameter

(mm)

Class A
Coating

Throughout

Class A Coating
Inner Wires/

Class B Coating
Outer Wires

Class A Coating
Inner Wires/

Class C Coating
Outer Wires

Class A
Coating

Throughout

Approx.
Gross

Metallic Area
(mm2)

Approx.
Weight
(kg/m)

50.8 222 219 216 256 1500 13

52.4 237 233 230 272 1600 13

54.0 251 248 244 289 1700 14

55.6 266 262 258 306 1900 15

57.2 281 277 273 324 2000 16

58.7 297 292 288 341 2100 17

60.3 312 308 303 359 2200 18

61.9 327 322 317 376 2300 19

63.5 341 336 331 392 2400 20

65.1 356 350 345 409 2500 21

66.7 378 373 367 435 2700 22

68.3 392 386 380 451 2800 23

69.9 410 404 397 472 2900 24

73.0 448 441 435 515 3200 26

76.2 488 481 474 562 3500 28

79.4 530 522 513 610 3800 31

82.6 567 559 550 652 4100 33

85.7 611 601 592 702 4400 36

88.9 657 648 637 756 4700 38

92.1 697 687 676 801 5100 41

95.3 746 735 723 857 5400 44

98.4 797 785 773 916 5800 47

101.6 839 826 814 962 6200 50
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•	 Significant weight savings compared to 
structural strand

•	 Increased service life over wire pendants

•	 Able to withstand tension-tension and bend fatigue

•	 Maintenance free, no lubrication

•	 Lighter, easier to handle during installation

Boom Pendants

ara-Boom® — Synthetic
Application: IBS Pendants – Intermediate Boom

•	 Longer service life than wire rope or strand

•	 Able to withstand tension-tension fatigue

•	 Maintenance-free

•	 Lighter, easier to handle during installation

•	 Customized to your requirements and 
tensioned to the same loads as the 
pendants being replaced

ara-Boom® Strength and Weights

Part No.
Rope  

Outside 
Diameter
in (mm)

Rated  
Breaking 

Force
lb (kN)

Jacketed 
Rope Weight
lb/ft (kg/m)

End 
Termination

ARA-BOOM 600
2 5/8 600,000 2 1/8 Resin-filled 

spelter sockets(3) 
with molded bend 
restrictors(66.7) (2,669) (3.2)

ARA-BOOM 685
2 3/4 685,000 2 3/4 Resin-filled 

spelter sockets(3) 
with molded bend 
restrictors(69.9) (3,047) (4.1)

ARA-BOOM 732
3 3/8 732,000 3 1/4 Resin-filled 

spelter sockets(3) 
with molded bend 
restrictors(85.73) (3,256) (4.84)

ARA-BOOM 1000
3 7/8 1,000,000 4 1/2 Resin-filled 

spelter sockets(3) 
with molded bend 
restrictors(98.43) (4,448) (6.7)

ARA-BOOM 1560
4 3/8 1,560,000 6 Resin-filled 

spelter sockets(3) 
with molded bend 
restrictors(111.13) (6,939) (8.9)

•	 Dampen Boom Jacking effects – increase operational hours 
between major maintenance shutdowns 

•	 Increased service life over structural strand

•	 Able to withstand tension-tension fatigue

•	 Lighter, safer, easier to handle during installation

•	 Maintenance free, no lubrication 

aPPlieD fiBeR® — Synthetic
Application:   Shovel Boom Pendants

Application:  Dragline Main / Lower Pendants

Contact  a WireCo Sales Representative for 
details on the benefits of replacing structural 
strand with synthetic pendants.

•	 Multiple ROI value propositions:

 – Increase dragline payload— efficiency

 – Reduce boom compression

 – Increase pendant lifespan

 – Increase dragline longevity by reducing 
target suspended load

(1) Cycles are 10-40% RBS.
(2) Creep rate based on 5-year continuous load @ 10% RBS. Example: Creep Rate for 80 ft. (24.4 m) 
assembly for 5 years @ 10%=1.54” (39 mm).
(3) WireCo recommends new sockets.
NOTE: Rope data and dimensions are approximated and may vary at time of manufacturing
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TufTow™

Application: Towing Lines

•	 Fabricated from high strength aramid fiber 
for maximum strength-to-diameter ratio and 
low stretch for safety

•	 Double protective jacketing

 – Inner braided polyester jacket 

 – Outer urethane coating

•	 Spliced eyes furnished as soft eyes 
reinforced with high tenacity fiber or with 
optional wire rope thimbles (“hard eyes”)

•	 Standard colors are black or orange. Other 
colors available upon request.

TufStrop™

Application: Safety support assemblies 
designed for the demands of ultra-class  
off-highway haul trucks 

•	 Made from high strength low stretch aramid 
fiber grommet 

•	 Double layered ultra-tough jacketing 

•	 Primary jacket composed of heavy polyester 
braid tightly secured to the core

•	 Tough outer urethane coating protects sling 
from abrasion, eliminates UV damage and 
prevents dirt and other foreign material from 
penetrating

•	 23-ton safe working load. Other sizes 
available upon request.

•	 Made to customer length specifications

•	 Available in high-visibility safety yellow

TufTow™ Strength and Weights

Part Number (Dia.) Approx Weight Rated Breaking Force

in mm lb/ft kg/m lb kN

1 25 0.4 0.5 100,000 445

1 1/2 38 0.6 0.9 210,000 934

1 3/4 44 0.9 1.3 310,000 1,379

2 3/4 70 1.8 2.7 590,000 2,624

3 76 2.5 3.7 830,000 3,692
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Double Drum Winders

Why inspection is practical to your long-term success

HoW ofTen To inSPeCT
Obviously the more you use a wire rope, the more often 
you need to inspect it. It makes good sense to visually 
inspect all working wire ropes on a frequent basis. Any 
areas of wear, damage or broken wires should be marked 
and observed while the rope is in service. When or if a 
problem is found, you can better identify the locations the 
area contacts and whether the problem is caused by the 
rope itself, the equipment or simply operator technique.

There are no established industry standards to determine 
the exact time to replace surface mining ropes because 
so many variables are involved. It’s also important to 
remember there are minor – sometimes major – differences 
among installations, even on machines with similar 
designs. Both are excellent reasons to use the best 
judgment of a trained, qualified person to conduct proper 
rope inspection.

Information from the inspection should be recorded so 
that you have a basis for judging the rate of change in the 
condition of a wire rope. A sudden change is more critical 
than a gradual change.

foCuS on youR RoPe’S CRiTiCal PoinTS
While you should check the entire length of each rope for 
any unusual or isolated damage, there are several critical 
points in a rope subject to greater internal stresses, greater 
external forces or that are more susceptible to damage. 
These points tend to deteriorate more quickly, so it pays 
to focus on these important areas:

Pick-uP Points  These are sections of ropes contacting 
the sheaves or the drum when you apply the initial load of 
each lift. Accelerated internal and external wear occurs at 
these points for two reasons: higher loads from acceleration 
and the rope’s radial transfer of load to the sheave or drum. 
Look for diameter reduction, broken wires, wire wear and 
wire deformation at these locations.

enD attachMents  End attachments on wire 
ropes restrict the free movement of wires, normally 
leading to the broken wires adjacent to the end 
attachment. If broken wires are seen, cutting off the 
affected area and resocketing can extend the rope’s 
service life. Corrosion can be more prevalent in this 
area. Be sure to also inspect the fitting itself.

sheaVes  The grooves on sheaves normally wear 
smaller over time. With a groove gauge, check each 
sheave for proper groove size and contour, as well as 
smoothness. Grooves that are too small or tight can 
cause pinching and increased wear while grooves that 
are too wide can cause flattening of the rope – both 
of which can reduce your rope’s life. Also check each 
sheave to make sure it turns freely, is properly aligned, 
has no broken or cracked flanges and has bearings that 
work properly.

On sheaves that have grooves for two ropes (found in 
most four-rope draglines), groove depth is critical. If 
the depth is not the same, one or both ropes will have 
to slide in the grooves as the sheave rotates. This will 
cause accelerated wear and damage to the rope.

DRuMS anD HoW To PRevenT CoRRugaTion
Drum surfaces may develop a wavy pattern with the 
lay of ropes over time, leading to worn grooves that can 
cause premature wire breaks due to the corrugation. 
You can help prevent corrugation by alternating right 
lay and left lay rope with standard uncoated wire 
ropes. Or use our PFV® ropes because the coating 
on these ropes distributes the radial pressure on the 
drum, effectively preventing drum corrugation.

Despite their durability and strength, wire ropes used on shovels and draglines will eventually wear out and need to be 
retired from service. That’s why you need to regularly inspect your ropes – not only to determine when they meet the removal 
criteria, but also to establish normal wear patterns so you can detect and correct unusual wear patterns. This section offers 
you general guidelines on wire rope inspection. 

Rope inspection
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oTHeR PoTenTial aReaS of ConCeRn 
THaT you SHoulD inSPeCT ofTen
abuse Points  Check for “bright” spots where ropes 
are subjected to abnormal scuffing and scraping. 

heat eXPosure  Watch for evidence of heat 
exposure which can damage the rope and its lubricant. 
Contact with an electrical arc such as welding can 
cause localized wire breaks. Never use the rope as the 
ground for an arc welder.

Multi-line Deterioration  Because many 
machines use two ropes at the same time, check to 
see if damage occurs in one – or both – ropes to help 
you identify the cause of the wear.

HoW To finD anD TRiM BRoKen WiReS
One of most common signs of rope deterioration is 
broken wires, normally crown and valley wire breaks. 
Both types cause the same loss of strength, but valley 
wire breaks can be more difficult to find. During your 
inspection, it’s very important to search for broken 
wires and identify the locations in the system where 
they occur.

crown breaks  These appear at the crowns of 
strands. You can enhance your visual inspection by 
running a cloth along the rope. If there are any crown 
wire breaks, they will snag the cloth.

Valley breaks  These broken wires aren’t as 
obvious. With an awl, probe between wires and 
strands and lift any wires that appear loose. Evidence 
of internal broken wires may require a more extensive 
rope examination.

Don’T oveRlooK BooM PenDanTS
Often composed of structural strand, boom pendants are 
subject to vibratory fatigue at end attachments and at 
points where they run through the  dampeners between 
the pendants.  Regular inspection is critical. Broken wires 
at the socket or dampener are an indication of deterioration. 
When it comes time to replace your pendants, we 
recommend you replace the complete set of pendants – all 
the uppers or all the back stays, for example – because of 
the differences in operating characteristics of a new and 
used pendant.

KeeP ReCoRDS on all MaCHineS
Good recordkeeping helps your company’s maintenance 
program do what it’s supposed to do: keep downtime and 
operating costs to a minimum and promote good operating 
practices. 

By keeping accurate, up-to-date records, you have a 
complete history of your wire rope’s performance. Changes 
in service can indicate the existence of a problem – either 
on the machine, digging conditions, operators or the rope 
itself. 

Be sure to record any unusual events that occur in your 
rope’s service life.
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Shovels
Every Union wire rope has been designed to offer efficient, dependable service to overcome the rugged conditions of surface 
mining. But no wire rope lasts forever. We’ve developed the following tips to make the most of your shovel ropes’ service.

ReDuCe DoWnTiMe DuRing CHangeoveR
To install new ropes in less time and with less expense, 
many mines order their ropes “hairpin wound.” This 
leaves both ends of the rope on the top of the reel so 
they can be pulled back to the drum at the same time. 
However, if the two ends are not removed from the reel 
in the proper order, the result will be rope wrapped 
around the drum of the shipping reel. This will cause 
an unnecessary increase in installation time.

To solve this potential problem with hairpin-wound 
ropes, we link them with seizing strand. For proper 
unreeling, do not remove the seizing strand until 
you’ve pulled both ends of the rope from the reel. If 
you need further help with this procedure, Union  can 
provide assistance.

Drum ferrules or buttons are also available. Simply 
specify the ferrule size and tolerance when you order. 

MiniMize DaMPening on DRuMS
When a slack rope is quickly tensioned, there’s 
a vibration created in the rope. This vibration is 
dampened where the rope contacts the sheaves or 
drum,  which can lead to rope fatigue.

To help minimize the vibration on the rope when 
the bucket starts its digging cycle, we recommend 
improving digging techniques to reduce sudden 
load on ropes. These include starting the cut slowly 
and smoothly, then loading the rope gradually while 
reducing slack on the rope. Do not create shock loads 
in the rope.

eXaMine foR uneven WeaR on TWin SHeaveS
If one groove wears deeper than the other of a twin 
sheave, the rope is forced to slide because of the 
difference in sheave groove circumference. Frequently 
when wear occurs beyond the hardened surface of 
the sheave, you’ll notice a rapid change in the sheave, 
causing more serious problems later. The result is a 
decrease in rope performance and service life as well 
as accelerated sheave wear.

To help prevent this problem, always make sure both 
grooves of twin sheaves are the same depth. If they 
aren’t, replace or repair the sheave. 

DRuMS anD HoW To PRevenT CoRRugaTion
Drum surfaces may develop a wavy pattern with the lay 
of ropes over time, leading to worn grooves that can cause 
premature wire breaks due to the corrugation. You can 
help prevent corrugation by using our TUF-MAX family 
of ropes because the coating on these ropes distributes 
the radial pressure on the drum, effectively preventing 
drum corrugation.

How to maximize rope service life
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THe gReaTeR THe angle of lifT, 
THe gReaTeR THe PoWeR iT TaKeS 
To lifT THe SaMe loaD

Suggested digging practices for shovels
The primary principle to remember is very simple: always dig 
as near the optimum position as possible. 

You should locate the shovel to permit the majority of the 
digging directly under the boom point as shown here. By 
making a vertical lift, you achieve optimum hoist efficiency 
and place less load on your hoist rope. This helps maximize 
the service life of your hoist ropes. 

Digging at a more horizontal angle can be harmful to your 
rope. The greater the digging angle, the more stress and load 
you put on your rope to lift the same amount of weight. By 
lifting at a 60° angle, for example, it takes twice the power 
than you need to lift the same load vertically.

Here are two other tips to remember: The bucket should fill in 
one-half the cut height. In addition, overcrowding can result 
in boom jacking and can oppose hoist motion, increasing the 
rope tension.
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Draglines

ReCyCle uSeD RoPeS
You can extend the service life of selected ropes through 
recycling. If your dragline uses the same diameter hoist and 
drags, frequently a set of drags can be cut from a retired set 
of hoists. You can also use old drag or hoist ropes for dump 
ropes if they’re the right size and still have useful service life. 
When’s the best time for that?  Your experience is your best 
guide.

ReSoCKeT RoPeS RegulaRly
It is important to have an established resocketing program 
that is adhered to on a consistent basis. Too often a drag rope 
failure occurs because the rope was not resocketed in time 
causing it to be prematurely removed from service.

Regular resockets are necessary because of the metal 
fatigue and wear that occurs near the socket. Resocketing 
also moves the wear points of the ropes through the fairlead 
sheaves helping to distribute wear over a greater length of 
rope.

A typical resocket program requires the drag ropes to be 
resocketed at intervals no greater than 20% of the rope’s 
expected service life.

Drag ropes typically are resocketed two to three times during 
their service life, and they should never be run more than 
50% of the expected service life before being resocketed.

TuRn DRag RoPeS enD-foR-enD
Drag rope wear normally occurs in the area that operates 
through the fairleads and contacts the overburden. This 
usually affects about one-third to one-half of the rope’s 
overall length. The best drag rope life is attained by turning 
the ropes end-for-end after 35%-45% of the expected service 
life. To maximize service life it is important to turn the drag 
ropes end-for-end before too many wire breaks occur in the 
area running through the fairleads.

TRiM BRoKen WiReS
If damage or other conditions lead to a small number of 
broken wires early in a rope’s life, the best practice is to 
use a wire cutter or bolt cutter to trim broken wires. If left 
untrimmed, broken wires can lay across adjacent unbroken 
wires. When this section of rope runs through a sheave, 
the broken wires will be pressed into the wires it lays over, 
nicking them and leading to a nest of broken wires and 
reduced rope life.
 
luBRiCaTe RoPeS ofTen
Regular lubrication is crucial to reduce friction between 
the rope’s components as well as the friction between rope 
and sheaves or drums. Wire ropes are thoroughly lubricated 
at the factory, but rope service life is increased with field 
lubrication. For hoist and drag ropes, automatic drip or spray 
systems used to apply lubricant at preselected intervals have 
been found to be effective methods of keeping the ropes well 
lubricated to help maximize rope life.

To help you get the most service life from your Union drag ropes at the lowest cost, we’ve developed the following 
recommendations for use with your draglines.

 

For best results, resocket at around 20% increments of a 
drag rope’s expected service life.

 

    Metal fatigue and wear occur near the socket. Drip Spray  Brush
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guaRD againST “MaRTenSiTe” – THe #1 CauSe of 
PReMaTuRe WiRe BReaKS
Wire ropes are made of high carbon steel wires that have 
been cold drawn, producing very ductile, fatigue resistant 
properties, as well as very high strength.

Martensite is a very hard, non-ductile phase of steel that 
can be formed along the rope’s surface if friction and heat 
occur from fairlead sheaves spinning against the rope, or 
if the rope comes into contact with a hard surface.

This problem is more common with straight-through 
fairlead arrangements and once the martensite is formed, 
the wires are permanently damaged.

Martensite may also develop as a result of rock damage if 
the drag rope is continually pulled through the roll at the 
front of the dragline. Friction with the rock and dirt can 
form martensite. 

Cracks can develop in the martensitic layer formed at the 
wire surface and quickly spread through the wire resulting 
in complete wire breaks as the rope continues to operate.

ConTRolling faiRleaD SHeave oveRSPin iS Key To 
MiniMizing THe CHanCeS of DeveloPing MaRTenSiTe. 
eveRy DRagline oPeRaToR SHoulD Be ConSCiouS of 
THiS ConDiTion.

  BRoKen WiReS

MaRTenSiTe 
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CHeCK foR PRoPeR faiRleaD oPeRaTion
To help assure maximum service from your 
straight-through or reverse-bend fairlead 
systems, you need to check these critical areas:

GrooVe contour  Grooves that are too 
small or tight can cause pinching and increased 
wear while grooves that are too wide can cause 
f lattening of the rope – both of which can 
reduce your rope’s life.

ProPer sheaVe aliGnMent  
Fairlead systems have three different kinds of 
alignment: between the vertical and horizontal, 
between vertical and the bucket, and the 
alignment of the sheaves themselves – vertical 
to vertical, or horizontal to horizontal. The 
grooves of each of these fairleads can wear 
down over time as a result of continual rope 
contact, leading to reduced rope service life.

You can help maximize rope service life by 
aligning the sheaves properly with the bucket. 
The small space between the sheaves, however, 
may cause the rope to jump back and forth, so 
you need to be aware of possible impact fatigue 
or martensite and take steps to prevent them. 
One way is to shim up the sheave to restore 
proper alignment. Check with your equipment 
manufacturer for proper alignment procedures.

sheaVe MoVeMent  All sheaves must 
rotate freely. Make sure that sheave housings 
that are required to pivot can move freely.

roller oPeration    Guide rollers in 
front of vertical sheaves should move freely to 
maximize rope life. If rollers become grooved or 
flat on one side, they need to be replaced.

oVersPinninG  A proven remedy is to 
put a heavy, tacky lubricant in the throat of 
the vertical fairleads. This helps the rope start 
and stop the sheave, and keeps the sheave 
from grinding against the rope. To reduce rope 
damage, do not begin the digging cycle until 
the vertical fairleads stop spinning.

MoniToR DRag TRougHS
Covering the area between the fairleads and 
the drag drums, the drag trough frequently has 
sheaves, idlers and other members to support 
the drag rope when it is slack and protect it 
from possible damage.

If sheaves are used, the grooves in drag trough 
sheaves are affected by extended wire rope 
usage. Ropes will cut the groove smaller and 
deeper over time, causing accelerated wear and 
shorter service life from future ropes you install.

If other materials are used to support the drag 
rope, make sure they’re in proper repair.

eXaMine foR uneven WeaR 
on TWin SHeaveS
The depth of both grooves of twin sheaves 
should always be equal. If one wears deeper 
than the other, the rope is forced to slide. If this 
wear extends beyond the hardened surface of the 
sheave, you’ll frequently see a rapid change in 
the sheave, causing more serious problems later. 
This results in decreased rope performance and 
service life as well as accelerated sheave wear.

You can prevent this problem by making sure 
both grooves of twin sheaves are the same 
depth. If not, always replace or repair the 
sheave.

faCTS aBouT 
ReveRSe BenD
 C o mp are d  w i t h  

s t r a i g h t - t h ro ug h  
fair lead sheaves, 
r e v e r s e  b e n d 
s y s t e m s  o f f e r 
t h e  a d v a n t a g e 
o f  m a i n t a i n i n g 
constant contact 
b e t w e e n  t h e 
sheaves and the  
drag ropes.

 

 While the reverse 
b e n d  f a i r l e a d 
arrangement helps 
minimize fair lead 
sheave overspin and  
the problems that  
o c c u r  w i t h  t h e 
s t r a i g h t - t h ro ug h 
f a i r l e a d  s h e a v e 
a r r a n g e m e n t s , 
the reverse bend 
f a i r l e a d s  p l a c e 
m u c h  m o r e  
d e m a n d  o n  t h e 
rop e’s  ab i l i t y  to 
w i ths t and  met a l 
f a t i g u e  d u e  t o 
bending, while also 
maintaining much- 
needed resistance 
to wear and abrasion.

How to maximize rope service life
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 SHeave gRoove 
 Size, ConTouR 
 anD SMooTHneSS
 SHoulD Be
 MoniToReD

When a “minimum  
for worn” sheave 
gauge does not  
reach the bottom of 
the groove, the sheave 
should be replaced for  
maximum rope life.

Grooves that are too 
small or tight can 
cause pinching and 
increased rope wear. 

Grooves that are  
too wide can cause 
flattening of the rope.

Suggested digging practices for draglines
your rope, requiring more power to lift the 
same load. Up to 42% more power for the “poor” 
digging position as shown here.

Operator technique is also very important 
to your ropes’ service life. By overloading 
the bucket or increasing the stall amperage 
or clutch pressure to a l low larger- than-
recommended loads, you can overload the rope 
and increase downtime for rope replacement. 
Ideally, the bucket should fill in a relatively short 
distance – approximately two bucket lengths.

F irst, follow a proven method of dril ling and 
blasting. If you leave the breakup of a rock 
formation to the bucket, the rope’s life will suffer.

When digging, the fundamental rule is the same as 
shovels. Always dig as near the optimum position 
as possible. Position the bucket directly in line 
with the axis of the boom and as near the boom 
point as possible. This position places less load 
on your hoist and drag ropes, and makes the most 
of their service life.

Your wire ropes’ service life will suffer, however, 
when you dig at less optimal angles. A wide angle, 
for example, that involves overcasting of the bucket 
will cause undue stress on the bucket, rope and 
rigging. A narrow angle can put more stress on 

Dig aS neaR THe oPTiMuM PoSiTion aS PoSSiBle

As the angle of digging moves closer to the dragline, you need more power to lift the same load.

1. Avoid casting of the bucket. Undue stress and unequal load is put on the rope.

2. The best digging zone – requires 3.5% more power than needed to lift the same load vertically.

3. good digging zone – requires 15% more power to lift. 

4. Poor digging zone – requires 42% more power to lift.

1.           2.                 3.                      4.
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MINING ROPE
Specifications

Useful Tools
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STEEL OR SYNTHETIC BOOM PENDANT
Specifications
QUANTITY  DIAMETER

LENGTH  MEASURING POINTS
 (Example: C - Pin to C - Pin)

GALVANIZED CLASS (Check one.)

 A ( Throughout) B (B outer/A inner) C (C outer/A inner)

LENGTH TOLERANCE
Prestretch? Yes No

Stripe? Yes No

Measure length under load?      Yes    No

SOCKET SPECIFICATIONS
Lube tubes?      Yes    No

Strand Socket (on one end) Strand Socket (on one end)

Pin diameter (D)  Pin diameter (D)

Jaw opening (O)  Jaw opening (O)

Ear thickness (V)  Ear thickness (V)

C-pin to basket (M)  C-pin to basket (M)

Bail: Thickness (K)  Bail: Thickness (K)

Bail: Inside width (W)  Bail: Inside width (W)

Bail: Inside length (L)  Bail: Inside length (L)

Special dimensions not noted: 

Special packaging required: 

BefoRe you 
oRDeR
We can assist you in every stage 
of your project — from design to 
completion.

To make a purchase or to request 
technical expertise, contact us at: 

816.270.4700 or 
info@WireCoWorldgroup.com

SELECT YOUR CONFIGURATION:

CLOSED STRAND SOCKET (CSS) OPEN STRAND SOCKET (OSS)
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In a perfect world, nothing ever goes wrong 
with wire rope. No injuries. No damages. No 
problems, period. But we all know there’s no 
such place. In the real world, accidents do 
happen, and that’s why you need to take 

special precautions. Before installing wire rope  
in your surface mining applications, always 
read and follow the warning label attached to 
each product.

Any warranty, expressed or implied as to quality, performance or fitness for use of wire rope products is always premised 
on the condition that the published strengths apply only to new, unused rope, that the mechanical equipment on which 
such products are used is properly designed and maintained, that such products are properly stored, handled, used and 
maintained, and properly inspected on a regular basis during the period of use. 

Seller shall not be liable under any circumstances for consequential or incidental damages or secondary charges including 
but not limited to personal injury, labor costs, a loss of profits resulting from the use of said products or from said products 
being incorporated in or becoming a component of any other product.

WaRRanTy

Warranty
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WireCo Worldgroup: The world is our worksite.

With true global reach, WireCo WorldGroup can deliver the 
right products for your equipment and application no matter 
where your worksite may be.

Not all products are created equal. The quality of a product 
depends on a wide range of factors including design, 
manufacturing process and even the underlying chemistry 
of the product itself. At WireCo WorldGroup, we take pride in 
our ability to apply years and years of experience to engineer 
value-added products and provide them where you need 
them, when you need them. 

Engineering our products for specific applications is a 
highly specialized field — with exacting, unforgiving 
standards. Standards that we live by every day. Across the 
entire WireCo WorldGroup organization, we draw from the 
industry’s deepest pool of experienced engineers to drive 
results for your application.

WireCo WorldGroup is on the ground everywhere you are — 
with manufacturing facilities around the world.  With more 
than 4,500 global employees supporting these efforts, our 
customers enjoy unparalleled support and global reach.

 WiReCo WoRlDgRouP iS THe gloBal leaDeR in ManufaCTuRing, engineeRing anD DiSTRiBuTing WiRe 
RoPe, SynTHeTiC RoPe, neTTing, yaRnS, eXTRuDeD PlaSTiCS anD eleCTRoMeCHaniCal CaBle. 

Our manufacturing standards typically exceed the 
minimum design standards. And we apply thorough 
design and manufacturing controls — including 
complete material traceability. In fact, we are one of 
the few manufacturers in the world that is qualified 
by Lloyds and QPL, API certified and registered to 
both ISO 9001:2000 and AS-9100 Quality Systems. 

With a global manufacturing and distribution base, 
along with our unmatched technical expertise, the 
world is our worksite.
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2400 W. 75th Street
Prairie village, Kansas  66208

Tel: +1-816-270-4700
fax: +1-816-270-4707
email: mining@wirecoworldgroup.com
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