
Your rope is 
our Passion

sPECiaL WirE roPEs 
the trusteD line



Quality Products, Outstanding Service and Comprehensive Technical Support – It’s what today’s industries 
expect from their supplier partners. And that’s what WireCo WorldGroup is all about.

WireCo WorldGroup is the global market, manufacturing and technical leader in wire and synthetic rope 
manufacturing, providing a consultative approach to offer customers a single, reliable source for 
performance matched solutions to fit their specific application and budget needs. But it doesn‘t stop there. 
WireCo WorldGroup offers clients the education and expertise needed to enhance product performance 
and value.

With our comprehensive range of trusted, global brands we deliver unmatched technical expertise and 
innovation as well as unparalleled quality assurance meeting and exceeding international quality 
certifications. In addition to our broad range of Union products, our Casar and Oliveira brands can 
provide crane ropes that are designed especially for applications requiring Category 1 and rotation-
resistant ropes in any industrial/heavy industrial and construction industries.  

WireCo WorldGroup is on the ground everywhere you are - with manufacturing and distribution facilities 
all around the world and more than 4,000 global employees supporting these efforts. Our customers 
enjoy global availability for a consistent, responsive supply no matter where and when they need it.

inTroDuCTion
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GENERAL DEFINITIONS

lubricated

parallel
Construction

PARALLEL LAY ROPES

There are advantages of having PFV, a high-grade thermoplastic material, extruded into a 
lubricated wire rope. 
Benefits:

•	 Cushions strands
•	 Distributes internal stresses
•	 Reduces internal abrasion due to debris
•	 Encapsulates the lubricant inside
•	 Provides greater wear area for better resistance to bending fatigue
•	 A longer service life
•	 Reduces cleanup and maintenance

PFV POLYMER

As a standard feature, Union crane ropes are thoroughly lubricated during the 
manufacturing process. This in-process treatment provides the rope with ample protection 
against corrosion and it is meant to reduce the friction between the elements which make 
up the rope as well as the friction between rope and sheaves or drums. This lubrication, 
however, only lasts for a limited time and should be reapplied periodically.

LUBRICATED

In a non parallel lay rope all wires and strands have different lay length.
The high stress concentration at the crossover point leads to an early internal failure. 
In a parallel lay rope all wires and strands have the same lay length. The linear contact 
leads to an optimal stress distribution. Furthermore the compact parallel design leads to 
a	higher	fill	factor	and	breaking	strength.

cross lay (non-parallel) 
stress concentration

parallel lay 
stress distribution

pFV

swivel

As per the requirements of ASME B30.30 Ropes, swivels may be used with category 
1 rotation-resistant ropes.  They shall not be used with any other rope type without the 
approval of the load handling equipment manufacturer, the rope manufacturer, or a 
qualified	person.

SWIVEL USE

no swivel
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Compacted strands are achieved by passing a conventional strand made of round wires 
through compaction tooling.  This process results in increased surface areas on the 
strands.  Ropes made with compacted strands exhibit improved breaking strengths, 
abrasion resistance, and fatigue resistance when compared to comparable ropes 
produced with conventional round wire strands.  The increase in contact surface area 
also aids in improving the service life of components in the system in which the rope 
comes in contact, like sheaves and drums.

COMPACTING

Swaged (compacted) ropes are designed for heavy duty applications such as multiple 
layers	spooling	or	scrap	metal	charging	cranes:

•	 Extremely high pressure resistance
•	 Less diameter reduction under tension
•	 Strongly improved crushing resistance in crossovers
•	 Extremely smooth surface for less indentations or pressure
•	 High breaking load

SWAGED ROPES

conventional strand compacted strand

Union crane ropes are produced within the standard tolerance range of -0% to +5% of 
their nominal diameter.  Specialty Union crane rope products may have tolerance ranges 
that are tighter or nearer the lower end of the standard tolerance range.

PRODUCTION TOLERANCE

tolerance

swaged 

Compacted

COMPACT

+/-

A	drum	spooling	rope	in	more	than	one	layer	introduces	specific	requirements	to	the	wire	
rope.

•	 Low diameter reduction under tension
•	 Crushing resistance at cross-over points and change of layer points
•	 Smooth surfaces for improved surface-to-surface contact and stress distribution

MULTIPLE LAYER SPOOLING

Multi layer
spooling

5



GENERAL DEFINITIONS

Low-torque/reduced-torque wire ropes that are designed to reduce load-induced torque 
without the use of contra-laid strand layers.

Rotation-resistant steel ropes differ from conventional steel 
ropes due to their contral-laid helical designs that work to 
reduce load-induced torque and rotation. Rotation-resistant 
ropes are comprised of multiple strand layers with the outer 
layer laid in the opposite direction of its underlying layer.  
Under load, the core of the rope tries to unlay in one direction 
while the outer layer tries to unlay in the opposite direction.

There are different types of rotation-resistant ropes, 
categorized by their construction and level of resistance to 
rotation.  See ASTM A 1023 for details.

Category 1 rotation-resistant ropes have at least 15 outer strands, have at least three 
layers of strands (over a center) and exhibit little or no tendency to rotate, or, if guided, 
transmits little or no torque. Category 1 ropes may be used with a swivel.  Because 
Category 1 rotation resistant ropes are manufactured with little or no preforming, it is 
critical to not remove the welded ends. If the welded ends are removed, the rope can 
become unbalanced rendering the rope unusable and meeting replacement criteria.

Category 2 rotation-resistant ropes have 10 or more outer strands, have two or more 
layers	of	strands	(over	a	center)	and	exhibit	a	significant	resistance	to	rotation.		The	use	
of a swivel is not recommended.

Category 3 rotation-resistant ropes have no more than 9 outer strands, have two layers 
of strands (over a center) and exhibits limited resistance to rotation. The use of a swivel 
is not recommended.

Rotation-resistant steel ropes’ modes of failure and wear can differ from those of 
conventional steel rope constructions or certain specialty steel wire ropes. The very nature 
of these ropes requires special handling, selection, and usage not encountered with other 
steel ropes. These ropes are more susceptible to kinking, crushing and unbalancing in 
the form of “core pops” and “birdcages” if used or handled improperly. Use care to avoid 
operational practices that can possibly lead to these conditions.

ROTATION-RESISTANT ROPES

LOW-TORqUE/REDUCED TORqUE ROPES

A hybrid rope consists of both synthetic and steel components all of which are included 
as load-bearing components of the rope when calculating its minimum breaking force.

hYBRID ROPES
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UNION’S CRANE ROPES 

Union offers custom crane and OEM solutions for any application. Our proven products are designed 
especially for industrial/heavy industrial and construction industries. 

We	listen	closely	to	your	needs	and	will	find	the	best	rope	solution.	Our	experienced	engineering	specialists	
bring decades of knowledge in order to improve the performance of your equipment or to help you identify 
problems	in	the	field.	Our	consulting	service	includes	training,	support	on	the	installation,	maintenance	
and inspection of our ropes.

WireCo‘s support continues with our unwavering commitment to in-house technical expertise, global 
availability, exceptional quality, and highly responsive customer service. We will deliver the right ropes for 
your crane, no matter where your worksite may be.
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ROPE SELECTION BY APPLICATION

HOIST ROPE
Flex-X 7 CC
6x36 IWRC

BOOM HOIST 
Flex-X 9
Flex-X 6
Flex-X 7 CC
Flattened Strand IWRC

TROllEy
Flex-X 7 CC
6x36 IWRC

CONTAINER TElESCOPIC BOOM

lATTICE BOOM/PEDEDSTAl

ClOSING lINE
Flex-X 6

HOlDING lINE
Flex-X 6 

TAG lINE
6x36 IWRC
6x19 IWRC

BOOM HOIST
Flex-X 6  
Flex-X 9 
Flattened Strand IWRC

BOOM PENDANTS

MAIN HOIST ROPE
Starlift Xtra
Starlift Plus
Eurolift 
NR Maxipact

XLT4

Flex-X 6
Flex-X 19
6x36 IWRC
6x19 IWRC

AuxIlIARy HOIST 
Starlift Xtra
Starlift Plus
Eurolift 
NR Maxipact
XLT4

19x7
Flex-X 19 CC
6x36 IWRC
6x19 IWRC

MAIN HOIST ROPE
Starlift Xtra
Starlift Plus
Eurolift 
NR Maxipact
Flex-X 6
Flex-X 19
19x7

AuxIlIARy HOIST 
Starlift Xtra
Starlift Plus
Eurolift 
NR Maxipact
XLT4

Flex-X 19

BOOM HOIST 
Flex-X 9
Flex-X 6
Flex-X 7 CC
Flattened Strand IWRC

BOOM PENDANTS

ClAMSHEll/GRAPPlES
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ROPE SELECTION BY APPLICATION

OvERHEAD & GANTRy

AuTOMATED RETRIEvAl

TOWER

TRuCk MOuNTED

MAIN HOIST ROPE
Flex-X 7 CC
Flex-X 6
6x36 IWRC

AuxIlIARy HOIST 
Flex-X 7 CC
Flex-X 6
6x36 IWRC

HOIST ROPE
7-Flex PFV
6x36 IWRC

HOIST ROPE
Starlift Xtra
Starlift Plus
Eurolift 
NR Maxipact

TROllEy
7-Flex
Flex-X 7 CC
6x36 IWRC

MAIN HOIST ROPE
XLT4

Flex-X 6
Flex-X 19
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PRODUCT SPECIFICATIONS
Union offers special diameters 

and constructions upon 
request. We work with 

our customers to 
create solutions 

for you.
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technical data 

PROPeRtieS

aPPlicatiOnS 

union 6 sTranD

Diameter Range  [inches] 3/8- 2-1/4 3/8 - 2-1/4 3/8 - 2-1/4 3/8 - 2-1/4

Number of Outer Strands 6 6 6 6

Number of Wires per Strand 19 25 26 36

Wire Pattern Seale Filler Warrington Seale Warrington Seale

Diameter Tolerance -0%, +5% -0%, +5% -0%, +5% -0%, +5%

Lubricated No swivel 

Suitable for a variety of applications from multiple part reeving for lower lifting heights to twin hoist 
systems with left and right lay ropes for greater lifting heights.  Constructions range from the more 
abrasion resistant 6X19S to the more fatigue resistant 6X36WS.

•	Temperature	range	of	use:	-40F;	+140F
•	Available in right or left regular lay
•	Available in drawn galvanized at equivalent strengths
•	Suitable for multi-layer spooling

Lubricated No swivel 

UNION 6-STRAND
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union 6 sTranD

Minimum Breaking Force

Nominal Diameter     Weight XIP XXIP

inch lb/ft t [2000 lbs] t [2000 lbs]

3/8 0.26 7.55 8.30

7/16 0.35 10.2 11.2

1/2 0.46 13.3 14.6

9/16 0.59 16.8 18.5

5/8 0.72 20.6 22.7

3/4 1.04 29.4 32.4

7/8 1.42 39.8 43.8

1 1.85 51.7 56.9

1 1/8 2.34 65 71.5

1 1/4 2.89 79.9 87.9

1 3/8 3.50 96 106

1 1/2 4.16 114 125

1 5/8 4.88 132 146

1 3/4 5.67 153 169

1 7/8 6.50 174 192

2 7.39 198 217

2 1/8 8.35 221 243

2 1/4 9.36 247 272 

UNION 6-STRAND
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technical data 

PROPeRtieS

aPPlicatiOnS 

union 7-FLEX | union 7-FLEX PFV

Diameter Range  [inches] 5/16 - 3/8 7/16 - 1 1/2

Number of Outer Strands 7 7

Number of Wires per Strand 31 25

Wire Pattern Warrington Seale Filler

Diameter Tolerance -0%, +5% -0%, +5%

Used when extended service life and resistance to bending fatigue is needed. Hoist rope for tower, 
container and retrieval cranes. PFV plastic-impregnation available for use in some specialty crane 
applications to further enhance service.

•	Improved resistance to bending fatigue compared to 6x26 ropes
•	Enhances service life
•	Reduces wire-contact stress (PFV option)

UNION 7-FlEx®     UNION 7-FlEx PFv® 

lubricatedno swivel ppi
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union 7-FLEX | union 7-FLEX PFV

UNION 7-FlEx®

7-Flex 7-Flex PVF

Nominal Diameter Weight Minimum Breaking Force

inch lb/ft lb/ft t [2000 lbs]

5/16 .18 NA 5.27

3/8 .26 .27 7.55

7/16 .35 .37 10.22

1/2 .46 .49 13.3

9/16 .59 .61 16.8

5/8 .72 .76 20.6

3/4 1.04 1.09 29.4

7/8 1.42 1.49 39.8

1 1.85 1.94 51.7

1 1/8 2.34 2.46 65

1 1/4 2.89 3.03 79.9

1 3/8 3.50 3.67 96

1 1/2 4.16 4.31 114
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technical data 

PROPeRtieS

aPPlicatiOnS 

union FLEX-X 6

UNION FlEx-x® 6

Diameter Range  [inches] 5/16 - 3/4

Number of Outer Strands 6

Number of Wires per Strand 26

Wire Pattern Warrington Seale

Diameter Tolerance -0%, +5%

Compacted

COMPACT

FLEX-X 6 provides greater surface area and more steel per given diameter than standard 6-strand 
ropes. The compacted strands improve fatigue resistance, abrasion resistance, crush resistance and 
tensile strength. They also work to reduce constructional stretch in service. FLEX-X 6 is an excellent 
choice for the main hoist or boom hoist rope for mobile cranes, the hoist rope on most overhead 
cranes, and many other applications. It improves operations in multi-layer spooling applications. 

• Increased service life
• Less sheave and drum wear
• Superior performance 6-strand rope

LubricatedNo Swivel

7/8 - 1-1/8 1-1/4 - 2

6 6

31 36

Warrington Seale Warrington Seale

-0%, +5% -0%, +5%

Right Regular Multi Layer 
Spooling

Wire Finish Bright Bright Bright

ASTM A 1023 Classification 6X19 CS 6X36 CS 6X36 CS

ASTM A 1023 Strength Grade EEIP EEIP EEIP

Lay Type Right Regular Right Regular Right Regular
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union FLEX-X 6

UNION FlEx-x® 6

Nominal Diameter
Approx. 
Weight

inch lb/ft

Minimum Breaking Force 

t [2000 lbs]

3/8 0.282 9.13

7/16 0.383 12.3

1/2 0.501 16.1

9/16 0.634 20.4

5/8 0.782 25.0

3/4 1.127 35.6

7/8 1.534 48.2

1 2.003 62.6

1 1/8 2.535 78.7

1 1/4 3.130 96.7

1 3/8 3.787 117

1 1/2 4.507 138

1 3/4 6.134 186

2 8.012 239

5/16 0.190 6.38

in2

0.074 

0.100

0.130

0.167 

0.206 

0.298

0.402 

0.528 

0.665

0.821 

0.980 

1.173 

1.587 

2.082

0.050

Approx. 
Metallic 

Area
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technical data 

PROPeRtieS

aPPlicatiOnS 

union FLEX-X 7 CC

Diameter Range  [inches] 1/2 - 1-1/2

Number of Outer Strands 7

Number of Wires per Strand 31

Wire Pattern Warrington Seale

Diameter Tolerance -0%, +5%

Lubricated No swivel 

Although designed initially for the container crane industry where repetitive, continuous operations 
are required, this product is well suited for many other applications.  Extend service life where multi-
sheave equipment and rigorous duty cycles induce fatigue stresses. Use in any application where 
standard 6-strand ropes are used to improve service life.

• Premium service life
• Improved fatigue life
• Increased strength

Lubricated No swivel 

UNION FlEx-x® 7 CC

Compacted

COMPACT
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union FLEX-X 7 CC

Nominal Diameter Weight Minimum Breaking Force

inch lb/ft t [2000 lbs]

1/2 0.50 15.3

9/16 0.63 19.3

5/8 0.80 22.7

3/4 1.13 32.4

7/8 1.55 43.8

1 2.01 56.9

1-1/8 2.54 71.5

1-1/4 3.14 87.9

1-3/8 3.80 106

1-1/2 4.51 125

UNION FlEx-x® 7 CC
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technical data 

PROPeRtieS

aPPlicatiOnS 

union 8 sTranD rEsisTWisT

Diameter Range  [inches] 1/2 - 9/16 5/8 - 3/4

Number of Outer Strands 8 8

Number of Wires per Strand 19 25

Wire Pattern Seale Filler

Diameter Tolerance -0%, +5% -0%, +5%

Lubricated No swivel 

Category 3 rotation-resistant rope for applications that have lower lifting heigths and may require a 
limited resistance to rotation.

• Increased bendability
• Fatigue-resistant
• Category 3 rope

Lubricated No swivel 

UNION 8 STRAND RESISTWIST

Cat 3 
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union 8 sTranD rEsisTWisT

Nominal Diameter Weight
Minimum Breaking Force

XIP®

inch lb/ft t [2000 lbs]

1/2 0.47 11.6

9/16 0.60 14.7

5/8 0.73 18.1

3/4 1.06 25.9

UNION 8 STRAND RESISTWIST
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technical data 

PROPeRtieS

aPPlicatiOnS 

union 19X7 CLass

Diameter Range  [inches] 3/16 - 1-1/2

Number of Outer Strands 12

Number of Wires per Strand 7

TorqueFactor (approx) .04

Diameter Tolerance -0%, +5%

Lubricated No swivel 

Category 2 rotation-resistant rope for all lifting applications were the MBF is not the critical rope property and a 
signficant	level	of	rotation-resistance	is	desired.		Best	when	2	or	more	parts	of	line	are	used.

• Temperature	range	of	use:	-29°C to +66°C (-40F;	+140F)
• Available in right regular lay
• Suitable for multi-layer spooling
• Category 2 rope

Lubricated No swivel 

UNION 19x7 ClASS

Cat 2 
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union 19X7 CLass

Nominal Diameter Weight
Minimum Breaking Force

XIP®

inch lb/ft t [2000 lbs]

3/16 0.064 1.57

1/4 0.113 2.77

5/16 0.177 4.30

3/8 0.25 6.15

7/16 0.35 8.33

1/2 0.45 10.8

9/16 0.58 13.6

5/8 0.71 16.8

3/4 1.02 24.0

7/8 1.39 32.5

1 1.82 42.2

1-1/8 2.30 53.1

1-1/4 2.83 65.1

1-3/8 3.43 78.4

1-1/2 4.08 92.8

UNION 19x7 ClASS

sp
ec

ia
l c

on
st

ru
ct

io
ns

 a
nd

 d
ia

m
et

er
s 

av
ai

la
bl

e 
- p

le
as

e 
co

nt
ac

t u
s 

di
re

ct
ly.

23



technical data 

PROPeRtieS

aPPlicatiOnS 

oliVeira HD 8 K | oliVeira HD 8 K PPiunion FLEX-X 19

UNION FlEx-x® 19

Compacted

COMPACT

Category 2 rotation-resistant rope ideal for multipart hoist lines where an increase in strength, 
abrasion	resistant,	fatigue	resistance,	crush	resistance,	and	a	significant	level	of	rotation-resistance	
is desired.  Ideal for multilayer spooling.

•	More crushing resistance than standard 19 x 7 rope
•	Higher strength-to-diameter resistance to bending fatigue
•	Exceptional stability

lubricatedno swivel

Diameter Range  [inches] 7/16 - 5/8 3/4 - 1-1/8

Number of Outer Strands 12 12

Number of Wires per Strand 7 19

Wire Pattern Seale

Diameter Tolerance -0%, +5% -0%, +5%

Cat 2
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oliVeira HD 8 K | oliVeira HD 8 K PPiunion FLEX-X 19

UNION FlEx-x® 19

Nominal Diameter Weight Minimum Breaking Force

inch lb/ft t [2000 lbs]

7/16 0.43 11.2

1/2 0.49 14.6

9/16 0.65 18.5

5/8 0.78 22.7

3/4 1.16 32.4

7/8 1.58 43.8

1 2.05 56.9

1 1/8 2.57 71.5
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technical data 

PROPeRtieS

aPPlicatiOnS 

oliVeira HD 8 K | oliVeira HD 8 K PPiunion FLEX-X 9

UNION FlEx-x® 9

Diameter Range  [inches] 5/8 - 3/4 7/8 - 1“

Number of Outer Strands 3+3 3+3

Number of Wires per Strand 26/36 31/41

Wire Pattern Warrington Seale Warrington Seale

Diameter Tolerance -0%, +5% -0%, +5%

Compacted

COMPACT

Specifically	designed	for	boom	hoist	applications	where	drum	crushing	is	a	challenge.		It’s	unique	
design	minimizes	internal	stresses	making	external	wire	breaks	more	likely	to	occur	first.

•	Crush resistant
•	Abrasion resistant
•	Greater surface area
•	Improved safety

lubricatedno swivel parallel
Construction
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oliVeira HD 8 K | oliVeira HD 8 K PPiunion FLEX-X 9

UNION FlEx-x® 9

Nominal Diameter Weight Minimum Breaking Force

inch lb/ft t [2000 lbs]

5/8 0.90 26.2

3/4 1.30 37.4

7/8 1.79 50.6

1 2.33 65.7
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technical data 

PROPeRtieS

aPPlicatiOnS 

oliVeira HD 8 K | oliVeira HD 8 K PPiunion FLaTTEnED sTranD

UNION FlATTENED STRAND

Diameter Range  [inches] 5/8 - 1-1/8

Number of Outer Strands 6

Number of Wires per Strand 30

Diameter Tolerance -0%, +5%

Also referred to as triangular strand, this rope has historically worked well in boom hoist applications 
where loads are heavy, operational speeds are slower, and where crush resistance is required.

•	Crush-resistant
•	More rope surface contact with sheaves
•	More steel in cross section than standard round strand rope of equal size

lubricatedno swivel

 28



sp
ec

ia
l c

on
st

ru
ct

io
ns

 a
nd

 d
ia

m
et

er
s 

av
ai

la
bl

e 
- p

le
as

e 
co

nt
ac

t u
s 

di
re

ct
ly.

oliVeira HD 8 K | oliVeira HD 8 K PPiunion FLaTTEnED sTranD

UNION FlATTENED STRAND

Nominal Diameter Weight Minimum Breaking Force

inch lb/ft t [2000 lbs]

5/8 0.74 21.7

3/4 1.06 31

7/8 1.46 41.9

1 1.89 54.4

1 1/8 2.39 68.5
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technical data 

PROPeRtieS

aPPlicatiOnS 

union XLT4

UNION xlT4

Diameter Range  [inches] 1/2 - 1-1/8

Number of Outer Strands 4

Number of Wires per Strand 47

Diameter Tolerance -0%, +5%

Compacted

COMPACT

This low-torque rope’s unique design delivers high strength, superior abrasion resistance, crush 
resistance, fatigue resistance, and a low-torque property rivaling that of a Category 1, rotation-
resistant rope.  The design allows this rope to be used with a conventional rope design factor.  Ideal 
for hoisting applications were extreme conditions may exist and high lifting capacities need to be 
maintained. May be used with a swivel.

•	Low torque, high strength
•	Can be used with a swivel
•	Lower cost than 35x7
•	Can be used at design factor of 3.5 to 1

lubricatedswivel swaged
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oliVeira HD 8 K | oliVeira HD 8 K PPiunion XLT4

UNION xlT4

Nominal Diameter Weight Minimum Breaking Force

inch lb/ft t [2000 lbs]

1/2 0.51 17.7

9/16 0.65 22.3

5/8 0.79 27.4

3/4 1.1 39.2

7/8 1.5 53.0

1 2.1 68.9

1 1/8 2.6 86.7
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TECHNICAl DATA 

PROPERTIES

CateGorY 1 rotation resistant ropes

CASAR STARlIFT xTRA

•	 Temperature	range	of	use:	–50°C	to	+75°C
•	 Suitable	for	multilayer	spooling	in	Lang‘s	lay
•	 Available	in	ordinary	lay	and	Lang‘s	lay
•	 Available	in	right	hand	and	left	hand
•	 Available	in	galvanized	and	ungalvanized

Number of Outer Strands 16

Number of Wires 245

Number of Outer Load Bearing Wires 112

Average Fill Factor 0.730

Average Nominal Metallic Area Factor C 0.573

Average Spin Factor

Diameter Weight Minimum Breaking Force

inch mm lb/ft kg/m lbs t [2000 lbs] kN t [metric]
5/8 16 0.90 1.34 61.148 30.57 272.0 27.74

17 0.98 1.46 67.892 33.95 302.0 30.80
18 1.09 1.63 76.435 38.22 340.0 34.67

3/4 19 1.26 1.87 85.877 42.94 382.0 38.95
20 1.36 2.02 94.645 47.32 421.0 42.93
21 1.50 2.23 103.412 51.71 460.0 46.91
22 1.64 2.44 114.428 57.21 509.0 51.90

7/8 1.67 2.48 116.788 58.39 519.5 52.97
1 2.18 3.25 151.746 75.87 675.0 68.83

26 2.30 3.42 158.490 79.25 705.0 71.89
27 2.47 3.68 170.180 85.09 757.0 77.19
28 2.71 4.04 183.219 91.61 815.0 83.11

1 1/8 2.83 4.21 190.818 95.41 848.8 86.55
30 3.21 4.78 209.972 104.99 934.0 95.24

1 1/4 32 3.55 5.29 243.918 121.96 1,085.0 110.64

Compacted

COMPACT

lubricatedswivel

CASAR STARlIFT PluS

TECHNICAl DATA 

PROPERTIES

•	 Temperature	range	of	use:	–50°C	to	+75°C
•	 Suitable	for	multilayer	spooling	in	Lang‘s	lay
•	 Available	in	ordinary	lay	and	Lang‘s	lay
•	 Available	in	right	hand	and	left	hand
•	 Available	in	galvanized	and	ungalvanized

Number of Outer Strands 16

Number of Wires 245

Number of Outer Load Bearing Wires 112

Average Fill Factor 0.716

Average Nominal Metallic Area Factor C 0.562

Compacted

COMPACT

lubricatedswivel

Diameter Weight

inch mm lb/ft kg/m lbs t [2000 lbs] kN t [metric]
5/8 16 0.87 1.29 57.776 28.89 257.0 26.21

17 0.98 1.46 64.071 32.04 285.0 29.06
18 1.09 1.63 73.063 36.53 325.0 33.14

3/4 19 1.22 1.81 80.706 40.35 359.0 36.61
20 1.36 2.02 90.148 45.07 401.0 40.89
21 1.50 2.23 98.691 49.35 439.0 44.77
22 1.64 2.44 108.583 54.29 483.0 49.25

7/8 1.67 2.48 110.808 55.40 492.9 50.26
23 1.80 2.68 118.474 59.24 527.0 53.74
24 1.95 2.90 128.815 64.41 573.0 58.43
25 2.11 3.14 140.056 70.03 623.0 63.53

1 2.18 3.25 144.575 72.29 643.1 65.58
26 2.30 3.42 150.847 75.42 671.0 68.42
27 2.47 3.68 164.110 82.06 730.0 74.44
28 2.65 3.95 176.250 88.13 784.0 79.95

1 1/8 2.76 4.11 183.556 91.78 816.5 83.26
29 2.86 4.26 188.390 94.19 838.0 85.45
30 3.05 4.55 203.002 101.50 903.0 92.08
31 3.26 4.85 215.592 107.80 959.0 97.79

1 1/4 32 3.47 5.17 229.080 114.54 1,019.0 103.91
33 3.69 5.49 246.166 123.08 1,095.0 111.66
34 3.92 5.83 258.530 129.27 1,150.0 117.27

1 3/8 35 4.16 6.19 273.862 136.93 1,218.2 124.22
36 4.40 6.54 291.352 145.68 1,296.0 132.16

1 1/2 38 4.91 7.31 324.399 162.20 1,443.0 147.15

For a full range of diameters offered, refer to www.casar.de

For a full range of diameters offered, refer to www.casar.de

Minimum Breaking Force
2160 N/mm2
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CateGorY 1 rotation resistant ropes

TECHNICAl DATA 

PROPERTIES

CASAR EuROlIFT

•	 Temperature	range	of	use:	–50°C	to	+75°C
•	 Suitable	for	multilayer	spooling	in	Lang‘s	lay
•	 Available	in	ordinary	lay	and	Lang‘s	lay
•	 Available	in	right	hand	and	left	hand
•	 Available	in	galvanized	and	ungalvanized

Number of Outer Strands 18

Number of Wires 280

Number of Outer Load Bearing Wires 126

Average Fill Factor 0.720

Average Nominal Metallic Area Factor C 0.565

Average Spin Factor

Compacted

COMPACT

lubricatedswivel

OLIVEIRA NR MAxIPACT

TECHNICAl DATA 

PROPERTIES

Number of Outer Strands 18

Number of Wires 259

Number of Outer Load Bearing Wires 126

Average Fill Factor 0.716

Compacted

COMPACT

lubricatedswivel

Diameter Weight

inch mm lb/ft kg/m lbs t [2000 lbs] kN t [metric]
5/8 16 0.86 1.28 56.000 28.00 249.1 25.40

17 0.96 1.43 63.081 31.54 280.6 28.61
18 1.08 1.61 71.377 35.69 352.8 35.98

3/4 19 1.20 1.79 79.313 39.66 359.0 36.61
20 1.35 2.01 88.058 44.03 391.7 39.94
21 1.47 2.19 96.870 48.44 430.9 43.94
22 1.62 2.42 106.110 53.05 472.0 48.13

7/8 1.66 2.47 108.268 54.13 481.6 49.11
23 1.78 2.64 115.372 57.69 513.2 52.33
24 1.94 2.89 126.815 63.41 564.1 57.52
25 2.06 3.07 136.999 68.50 609.4 62.14

1 2.13 3.17 141.405 70.70 629.0 64.14
26 2.25 3.35 147.789 73.89 657.4 67.04
27 2.44 3.64 159.996 80.00 711.7 72.57
28 2.63 3.91 172.114 86.06 765.6 78.07

1 1/8 2.75 4.09 179.240 89.62 797.3 81.30
29 2.82 4.19 184.568 92.28 821.0 83.72
30 3.01 4.48 197.360 98.68 877.9 89.52
31 3.25 4.83 215.457 107.73 958.4 97.73

1 1/4 32 3.47 5.17 225.438 112.72 1.012.8 102.26
33 3.68 5.47 245.963 122.98 1.094.1 111.57
34 3.87 5.76 254.236 127.12 1.130.9 127.12

1 3/8 35 4.14 6.16 269.411 134.71 1.198.4 122.20
36 4.38 6.51 283.776 141.89 1.262.3 128.72

1 1/2 38 4.84 7.21 317.475 158.74 1.412.2 144.01

Diameter Weight

inch mm lb/ft kg/m lbs t [2000 lbs] kN t [metric]
5/8 0.81 1.20 54.179 27.09 241.0 24.58

16 0.84 1.25 56.521 28.26 251.4 25.64
17 0.94 1.40 63.719 31.86 283.4 28.90
18 1.06 1.57 71.428 35.71 317.7 32.40

3/4 19 1.18 1.76 80.002 40.00 355.9 36.29
20 1.30 1.94 88.341 44.17 393.0 40.07
21 1.43 2.13 97.309 48.65 432.9 44.14
22 1.57 2.34 106.709 53.35 474.7 48.40

7/8 1.59 2.37 108.133 54.07 481.0 49.05
23 1.72 2.56 116.818 58.41 519.6 52.99
24 1.87 2.79 127.556 63.78 567.4 57.86
25 2.04 3.04 138.608 69.30 616.6 62.87

1 2.07 3.18 140.573 70.29 625.3 63.76
26 2.20 3.27 149.739 74.87 666.1 67.92
27 2.38 3.54 161.382 80.69 717.9 73.20
28 2.55 3.80 173.299 86.65 770.9 78.61

1 1/8 2.67 3.98 181.376 90.69 806.8 82.27
29 2.73 4.07 185.335 92.67 824.4 84.07
30 2.95 4.39 199.809 99.90 888.8 90.63

1 1/4 3.25 4.84 219.189 109.59 975.0 99.42
32 3.34 4.98 226.556 113.28 1,007.8 102.76
34 3.75 5.59 254.710 127.35 1,133.0 115.53

1 3/8 3.99 5.94 270.220 135.11 1,202.0 122.57
36 4.24 6.31 288.396 144.19 1,282.8 130.81

1 1/2 38 4.71 7.01 318.869 159.43 1,418.4 144.64

•	 Temperature	range	of	use:	–50°C	to	+75°C
•	 Temperature	range	of	use	for	option	PPI:-5	0°C	to	+80°C
•	 Option	PPI	–	only	available	for	diameter	≥	13mm
•	 Suitable	for	multilayer	spooling	in	Lang‘s	lay
•	 Available	in	ordinary	lay	and	Lang‘s	lay
•	 Available	in	right	hand	and	left	hand
•	 Available	in	galvanized	and	ungalvanized

For a full range of diameters offered, refer to www.casar.de

For a full range of diameters offered, refer to www.oliveirasa.com

Minimum Breaking Force
2160 N/mm2

Minimum Breaking Force
2160 N/mm2
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TEChNICAL INFORMATION
User information about wire 

rope maintenance, 
installation, inspection, 

and some common 
problems in 
the	field	
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rEsin sPELTEr BuTTons

lIEBHERR CRANE HOIST ROPES

TEREx CRANE HOIST ROPES

Resin Spelter Button Description RSBLEB- 
15-30-90

RSBLEB- 
17-36-108

RSBLEB- 
21-44-126

RSBLEB- 
23-52-175

RSBLEB- 
25-52-175

RSBLEB- 
28-58-203

RSBLEB- 
32-65-220

Type A A A B B B B

Rope Diameter [mm] 13,14,15 16,17,18 19,20,21 23 24,25,26 27,28 32

Button Diameter [mm] 30 36 44 52 52 58 65

Button Length [mm] 90 108 126 175 175 203 220

Maximum Tensile Grade [N/mm²] 2160 2160 2160 2160 2160 2160 1960*

Size Wirelock® Kit Required [cc] 100 100 100 250 250 250 250

Base size rope broom incl. root [mm] 65 80 95 100 100 125 138

Resin Spelter Button Description RSBTX  
21-42-140

RSBTX  
23-48-184

RSBTX- 
26-52-209

RSBTX- 
28-56-201

RSBTX- 
28-58-204

RSBTX- 
32-64.5-263

RSBTX- 
40-80-371

Type – – A C A A B

Rope Diameter [mm] 21 23 26 28 28 32 40

Button Diameter [mm] 42 48 52 56 58 64.5 80

Button Length [mm] 140 184 209 201 204 263 371

Maximum Tensile Grade [N/mm²] 2160 2160 2160 2160 2260* 2260* 2160

Size Wirelock® Kit Required [cc] 250 250 250 250 250 250 500

Base size rope broom incl. root [mm] 110 138 120 120 130 170 215

Type A Type A 

liebherr Crane Hoist Ropes Terex Crane Hoist Ropes 

Type B Type B Type C 

*approved just for this wire grade

*increased wire strength 

For button dimensions not shown, please inquire. Do not substitute “nearly the same” buttons. 
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WireCo WorldGroup serves you with a broad variety of end terminations and services:
 - Socketing of ropes with hot metal or resin
 - Casting of multi-strand or retraction ropes with high demands on the exact length of each rope
 - Loops with pressed aluminum ferrules
 - Spliced loops
 - Flemish eyes
 - Pressed thimbles
 - Special	designed	steel	pressings	that	fulfill	a	multitude	of	special	specifications
 - Becket loops
 - Special mounting eyes

WireCo’s Resin Spelter Buttons are intended to be a replacement for Terex’s and Liebherr’s swaged 
buttons used on hoist ropes and attached to the original socket. To choose the proper Resin Spelter 
Button for a Terex or Liebherr crane’s hoist, match the button type, the rope diameter, the button diameter 
and the overall length dimension with the current button on the crane. These buttons are to be attached 
only to approved hoist ropes from Casar by WireCo WorldGroup or their authorized distributors.

As end terminations are a very sensitive part of wire rope, our development team attaches great 
importance to the reliability in service. The end terminations that are used at WireCo must go through a 
number	of	inspections	such	as:
 - Dimensional accuracy according to the drawings
 - Certificate	Documentation
 - Visual inspection of surface quality (blow hole, cavities, etc. …)
 - Magnetic crack testing
 - Destructive tests for new end terminations

Our	experience	as	an	OEM	supplier	to	well-known	crane	manufacturers	is	reflected	in	our	exceptional	
expertise with end terminations. 

WireCo also provides swaged and spelter buttons for other OEMs cranes models. Please contact our 
Fabricated Products division with inquiries

roPE TErMinaTions
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GEnEraL GuiDELinEs For insTaLLaTion
WHEN yOu’RE INSTAllING WIRE ROPE, THERE’S A PRIMARy CONCERN:

Getting the rope on the equipment without trapping any twist that may have been induced during handling or installation.

THE PREFERRED TECHNIQuE FOR INSTAllING ROPE ONTO A CRANE

1. uNlOAD ROPE PROPERly AND RElIEvE ANy TWISTS. Pull the rope 
off the shipping reel or unroll it from a shipping coil as shown. (If done 
improperly, you may kink the rope, which will result in permanent 
damage to the rope.) Then lay the rope on the ground in a direct line 
with the boom. This helps release any twist in the rope.

2. ATTACH ROPE’S END TO DRuM. Pull the rope over the point sheave and attach the end to the 
drum. Before making any end attachment, be sure the rope strands are free to adjust. (In other 
words, make sure the end of the rope is not welded together unless it is a specialty product that 
requires the weld to remain.)

3. WIND ROPE ONTO DRuM SlOWly AND CAREFully. At this point, it isn’t 
necessary to provide additional load other than the weight of the rope  
being pulled across the ground.

4. SPOOl FIRST lAyER TIGHTly. It’s	essential	on	smooth-faced	drums	that	the	first	layer	is	
spooled	with	wraps	tight	and	close	together	since	the	first	layer	forms	the	foundation	for	
succeeding layers. If need be, use a rubber, lead or brass  mallet (but never a steel hammer) 
to tap the rope in place. Make sure the foundation layer is spooled tightly.

5. SPOOl MulTIPlE lAyERS WITH SuFFICIENT TENSION. It’s very important to apply a tensioning load 
to the ropes during the rope breaking-in process. (If not, the lower layers may be loose enough that the 
upper layers become wedged into the lower layers under load, which can seriously damage the rope.) 
Improper tension can result in crushing and “pulling in” of the rope. The tensioning load should range 
from 2 to 3% of the rope’s minimum breaking force.

6. FOR ROPES IN MulTI-PART SySTEMS: Reeve the traveling block and boom tip sheaves so 
the rope spacing is maximized and the traveling (hook) block hangs straight and level to help 
assure block stability. Avoid dead-ending the rope at the traveling block if possible.

7. CHECk ROPE FOR TWIST. With the rope slack, pull enough rope out to allow it to hang in 
a loop (right). If the rope hangs without twisting together, there is no twist in the rope. If 
the rope twists together (left), the rope has twist in it. Follow steps shown on next page to 
relieve twist from the rope.

  Incorrect       Correct

 Twist in rope    No twist
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BREAkING IN yOuR NEW WIRE ROPE.
After installation, you should properly break in your rope, which allows the rope’s component parts to adjust themselves to 
your operating conditions.

With the boom fully raised – and fully extended if you’re using a hydraulic boom – attach a light load at the hook and raise it a 
few inches off the ground. Allow to stand for several minutes. Then cycle the load between the full “up” and “down” positions 
several times. Stand back and watch the drum winding and rope travel for any potential problems.

After making the lifts with a light load, increase the load and cycle it up and down a few times. This procedure will train the 
rope and help assure smooth operation during its useful life.

Ideally, you should run these loads with reeving that lets you place the loads on the block with all rope off the drum except the 
last three wraps. If this isn’t possible, alternate methods must be used to assure proper tensioning of the rope on the drum.

RIGGING IN TIGHT QuARTERS.
If you can’t lay the new rope out on the ground before rigging – and you need to pull it 
directly from the reel – further steps are necessary. First, you should mount the reel on 
a	shaft	through	flange	holes	and	on	jack	stands,	making	sure	you	spool	as	illustrated	
below. While unspooling, do not allow the reel to “free-wheel.” Brake the reel by applying 
pressure	to	a	flange.	Never	apply	braking	pressure	to	the	rope	on	the	reel	–	or	pass	the	rope	between	blocks	of	wood	or	other	
material.

RElIEvING TWIST.
To relieve twist that may be trapped in a rope spooled directly off a reel to the drum, raise the boom to its highest position 
while letting out the rope until the rope almost touches the ground. Let the rope hang free without added load while standing 
clear. When twist is fully relieved, proceed with rigging the crane.

luBRICATE ROPES OFTEN FOR lONG lIFE.
To	properly	maintain	your	rope,	the	first	place	to	check	is	for	obvious	signs	of	abuse	from	other	parts	of	the	rope	system.	But	
the biggest part of maintenance involves regular lubrication to prevent corrosion and to reduce friction between the rope’s 
components as well as the friction between rope and sheaves or drums.

Your rope receives internal lubricant at the factory, but it’s not enough to last the rope’s entire life due to constant bending 
over sheaves and drums. The need to keep ropes properly lubricated can’t be overemphasized.

ClEAN ROPES FIRST.
Remove	excess	dirt,	rock	dust	or	other	materials	that	can	prevent	field-applied	lubricants	from	properly	penetrating	into	the	
ropes.

luBRICATE uSING ONE OF TWO METHODS.
One is called manual lubrication such as spray or drip systems that apply lubricant when you want. You can also swab or paint 
lube into your moving rope by hand, or pour lube onto your rope as it passes a certain point.

The other is called automatic lubrication that drips or sprays lube onto your rope as it passes over a sheave at preselected 
intervals.

WHAT luBRICANT SHOulD yOu uSE?
There are two lubricants you should not use. Never apply heavy grease to the rope because it can trap excessive grit and dust, 
which can externally damage the rope or be forced inside, causing hidden damage. Nor should you apply used “engine oil” because 
it contains materials that can damage your rope.

	The	kind	and	amount	of	lubricant	will	vary	according	to	the	type	and	use	of	your	wire	rope.	But	the	lubricant	should	have	these	traits:

> Penetrate to the rope core. The best way is to apply at a place where the rope bends, such as over a sheave, exposing the 
wires and strands to provide a better opening to the core.

>	Contain	enough	adhesive	and	film	strength	to	stick	to	wires	in	the	rope	and	the	spaces	around	the	wires.

> Be free of acids and alkalis.

> Resist corrosion.

> Stay put without being easily washed away.
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HoW To insPECT
Despite their durability and strength, wire ropes used on cranes will wear out and need to be retired from 
service.  That’s why regular inspection is so crucial to your long-term success.  It’s important to designate a 
trained	person	that	understands	the	mechanics	and	requirements	of	inspections	to	carry	them	out.		A	qualified	
person	must	examine	any	deficienies	identified	by	the	designated	person	to	determine	if	they	meet	removal	
criteria or present a hazard.  This section offers you general guidelines.  But, for more information, consult our 
TechReport 107 and reference ASME B30.30 Ropes for detailed requirements.

HOW OFTEN TO INSPECT.
Obviously, the more you use a wire rope , the more often it needs to be inspected.  According to ASME B30.30, owners 
or users are required to have a designated person visually inspect all wire rope at least once every day and include all 
rope that can be reasonably expected to be in use during that day. Inspection records are not required for the frequent 
inspections.  However, they are recommended. Periodic inspections need to be conducted at least once a year and 
cover	the	entire	rope	length.		Records	are	required	for	these	period	inspections.		Based	on	inspection	results,	a	qualified	
person may determine that inspections should be performed more frequently.

We recommend that you set up a long-range inspection program, including the examination of ropes removed from 
service.

FOCUS ON YOUR ROPE’S CRITICAL POINTS.
While you’re required to inspect the entire rope length, we recommend you pay particular attention to the critical points 
of a wire rope. These are the points subject to greater internal stresses, greater external forces or are more susceptible 
to damage. Rope deterioration normally occurs more quickly at these points, so it pays to expand your inspection in 
these	important	areas:

PICk-UP POINTS.  These are sections of ropes repeatedly placed under stress when you apply the initial load of each lift 
such as those sections contacting the sheaves or on the drums.

END ATTACHMENTS.  Attachments at the dead end and drum restrict the free movement of wires, normally leading to 
broken	wires	that	are	more	difficult	to	detect.	Inspect	with	an	awl	to	expose	them,	and	if	you	find	more	than	one	broken	
wire,	replace	the	rope	or	cut	off	the	affected	area	and	reattach	the	fitting.	Corrosion	can	be	more	prevalent	in	this	area.	
Be	sure	to	also	inspect	the	fitting	itself.

DRUMS.  Check for signs of wear that could damage wire rope. For grooved drums, inspect the grooves for smoothness 
and absence of corrugation. For smooth drums, check for wire rope corrugation. It’s also important to verify that the 
required	minimum	number	of	dead	wraps	remain	on	the	drum	and	to	check	the	condition	of	the	drum	flanges.

SHEAVES.  The grooves on sheaves usually 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.

Any application that has both ends of the rope on a drum (typically overhead cranes and boom hoists) has an “idler” 
sheave at the center of the rope. The rope at this point must be pulled off the sheave and inspected closely for crown 
and valley broken wires at each periodic inspection.

HEAT EXPOSURE.  Watch for evidence of heat exposure which can damage the rope and its lubricant. Any contact with 
an electrical arc such as welding is reason for removal of the entire rope. Never use the rope as the ground for an arc 
welder.

ABUSE POINTS.		Check	for	“bright”	spots	where	ropes	are	subjected	to	abnormal	scuffing	and	scraping.	Look	for	any	
condition that causes the rope to be asymmetrical.
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HOW TO FIND BROkEN WIRES.

One of the most common signs of rope deterioration is broken wires, normally the outside wires at the 
crowns of the strands. During your inspection, it’s very important to search for broken wires, especially 
the areas of the rope in contact with sheaves and drums when loads are picked up.

It’s important to remember there are minor – sometimes major – differences among applications, 
even on machines with similar designs. That’s why it takes the judgment of a trained, knowledgeable 
inspector to choose the critical points on each rope application for closer inspection.

Typical valley wire breaks.

Typical crown wire breaks.

1.	The	first	step	is	to	relax	your	rope	to	a	stationary	position,	move	the	pick-up	
points off the sheaves. Clean the grease from the rope with a cloth – a 
wire brush, if necessary – so you can see any breaks.

2. Flex the rope to expose any broken wires hidden in the valleys between the 
strands.

3. Visually check for any broken wires. One way is to run a cloth along the 
rope to check for possible snags.

4. 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.
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WHEn To rEPLaCE Your roPEs
According to the ASME B30.30 Ropes standard, there are no precise rules to determine the exact time 
to remove and replace rope because so many variables are involved.  However, once a rope reaches any 
one	of	the	specified	removal	criteria,	it	must	be	replaced	before	the	equipment	on	which	it	is	used	is	
placed back in service.

The following are the required, established removal criteria for steel ropes. Refer to 
ASME B30.30 Ropes for details on the requirements for inspection and removal criteria.

DIAMETER REDuCTION
Remove when the measured diameter has decreased more than 5% below nominal 
diameter at any location along the rope’s entire length.

DISTORTION OF ROPE STRuCTuRE
Remove any rope with evidence of kinking, crushing where the minimum dimension across 
the distorted section is 5/6 of the nominal diameter or less, birdcaging, severe doglegs, 
core protrusions, or any other damage resulting in permanent distortion of the rope 
structure.

CORROSION
Remove when widespread or localized corrosion is present as evidenced by surface pitting, magnetic 
debris	coming	from	the	valleys,	or	any	other	obvious	signs	indicating	significant	rope	degradation	due	to	
corrosion conditions.

WAvINESS (CORkSCREW EFFECT)
Remove when a wave’s overall envelop diameter has increased to a value greater than 110% of the 
nominal diameter of the rope.

HEAT DAMAGE
Remove due to any apparent damage from any heat source, such as welding, power line strikes, or 
lightning strikes.

HIGH OR lOW STRAND
Remove when a strand is higher or lower than half of the strand’s diameter above or below the surface 
of the rope.

END TERMINATIONS
Remove due to severely corroded, cracked, deformed, worn, grossly damage, or improperly installed end 
terminations.

Always measure the largest 
dimension when measuring 
your rope.

Proper method of measuring 
ropes with odd number of 
outer strands, using caliper with 
plates.
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vISIBlE BROkEN WIRES
The following table applies to all ASME B30 load handling equipment using steel wire rope.

WHAT ABOuT IDlE ROPES? 
Wire rope that has been idle for a period of 1 month to 6 months due to shutdown or storage of 
the machine are subject to the Frequent inspection requirements as outlined by ASME B30.30 
Ropes.  Refer to that document for details.

Wire rope that has been idle for a period of over 6 months due to shutdown or storage of the 
machine are subject to the Periodic inspection requirements as outlined by ASME B30.30 Ropes.  
Refer to that document for details.

WHAT REPlACEMENT ROPE TO uSE
Your replacement rope must have a minimum breaking force at least as great as the original rope 
furnished or recommended by the crane manufacturer. Any deviation from the original size, grade, 
type,	or	construction	must	be	specified	by	the	wire	rope	manufacturer,	crane	manufacturer	or	a	
qualified	person.

Rope

Over 6 rope diameters Over 30 rope diameters

At end terminationsIn a single strand In all strands In all strands valley breaks
Running rope 

≤	6	strands,	19	class 3 6 12 2 2

> 6 strands, 19 class 4 8 16 2 2

≤	6	strands,	36	class 5 10 20 2 2

> 6 strands, 36 class 6 12 24 2 2

Category 1 rotation-resistant  x 6 12 2 2

Category 2 rotation-resistant  x 2 4 2 2

Category 3 rotation-resistant  x 2 4 2 2

Standing

All  x 3 x x 2
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iDEnTiFY CoMMon ProBLEMs in THE FiELD
DRuM SPOOlING: A TIGHT SITuATION FOR CRANE OPERATORS.

When	you’re	installing	a	new	rope	onto	a	crane,	there’s	a	primary	objective:	spool	the	rope	onto	the	
equipment tightly without trapping any twist in the rope on the drum. (See installation guidelines for 
details.)

For	multiple-layer	spooling,	it’s	essential	to	get	the	first	layers	of	rope	spooled	with	sufficient	tension.	
Particularly	with	smooth-faced	drums,	the	first	layers	must	be	tight	with	each	wrap	snug	against	the	
preceding	wrap.	Since	the	first	layer	provides	the	“grooving”	for	upper	layers,	wraps	must	be	placed	tightly	
together. If not, wraps in upper layers will pull down between wraps already on the drum, which can cause 
crushing damage and reduced rope strength and service life.

When you encounter spooling problems, check the following list to identify the possible cause. If any of 
these are incorrect, the result can include open (or loose) spooling, random spooling or stacking of rope 
against	drum	flanges.

DRuM AlIGNMENT.
Before spooling, make sure the drum is level and at right angles to the boom. Many drums are mounted on 
the frame so that adjustment can be made in alignment.

DRuM WINDING.
Wire rope should wind onto the smooth-faced drum as shown. Make sure you wrap the rope left or right 
and over or under as recommended.

uSE OF A SWIvEl.
Except for Category 1 rotation-resistant ropes and XLT4, a swivel end termination will let the rope 
lay lengthen when loaded. As the rope spools onto a drum, the unlaid rope travels over the point 
sheave and accumulates between the drum and point sheave. This leads to block rotation, erratic 
spooling, unbalancing and decreased rope service. Category 1 rotation resistant ropes and XLT4 
may be used with a swivel without these concerns.

FlEET ANGlE.
One of the most important factors in proper winding of rope on drums. For smooth-faced drums, this 
angle should be between 1/2° and 1-1/2°. For grooved drums, it should be between 1/2° and 2°. 
Fleet	angles	larger	than	these	can	cause	spooling	problems	and	the	rope	to	rub	against	the	flanges	
of the sheave – plus may lead to rope crushing and abrasion on the drum. Fleet angles smaller than 
these	may	cause	the	rope	to	pile	up	at	the	flanges.

POINT SHEAvE.
When more than one sheave is in use at the boomtip, make sure the lead line presents the 
optimum	fleet	angle	to	the	drum.

Overwind left to right, 
use right lay rope.

   Right lay Overwind

HOW TO DETERMINE THE PROPER DIRECTION OF DRuM WINDING.

Underwind right to left, 
use right lay rope.

   Right lay underwind

Overwind right to left, 
use left lay rope.

   left lay Overwind

Underwind left to right, 
use left lay rope.

   left lay underwind

FlEET ANGlE.
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CROSS-SECTION vIEWS 
OF THREE SHEAvE 

GROOvE CONDITIONS.

          A      B C
using a gauge, A is correct, B 
is too tight and C is too loose. 

GROOvED DRuMS.
Groove spacing must be adequate to prevent the rope from crowding out adjacent wraps as the rope spools 
across the drum. In addition, groove spacing must not be excessive, which can allow wraps of the next layer to 
pull down between wraps of the previous layer, causing abrasion and crushing.

DRuM FlANGES.
Flanges should be perpendicular to the drum face and not worn, deformed or spread outward. These conditions 
can cause spooling problems at the change-of-layer point as additional layers are spooled.

IMPROPER INSTAllATION.
When a rope has been installed in such a way that twist has been introduced into the rope, spooling problems 
can result. (See installation guidelines for details.)

RISER STRIPS AND kICk PlATES.
If spooling problems persist after you’ve considered the above conditions, try using riser strips and kick plates. 
For details on these accessories, check with your crane manufacturer or call Union for technical service.

Also called “wavy rope,” unbalance is an 
indication or result of abnormal movement of 
strands in an operating rope. It usually involves 
two or more outer strands of rope rising out 
of position, standing higher than remaining 
strands with no apparent cause or evidence of 
external physical force.

Anytime you see an unbalanced rope, you 
should increase your rope inspection frequency. 
Find out the cause and correct the problem 
before you install your next rope.

The causes.
Unbalance often shows up in the middle of 
a rope system where you don’t expect it. It’s 
usually caused by “milking” of the rope – in 
other words, a lay change in the rope. The 
causes	are	many:	swivels,	small	diameter	
sheaves, improper-sized or worn sheave grooves 
or sheave misalignment, to name a few.

How to correct unbalance problems.
There are several practices you can implement 
to minimize rope unbalance problems. These 
include:

ElIMINATE SWIvElS AT DEAD ENDS.  A swivel 
end termination will lengthen the lay in the rope 
when loaded, which can cause an unbalance in 
the rope.

REMOvE WElDED ENDS OF ROPES.  Where a 
rope has been torch cut, make sure the strands 
are free to adjust before the rope is clamped 
or seated in an end termination. However, this 
does not apply to Category 1 or XLT4. Leave the 
welded ends on Category 1 or XLT4.

lOOk FOR ANy SHEAvE MISAlIGNMENT.  
Misalignment of sheaves in multi-part reevings 
and improperly aligned idler sheaves can also 
contribute to unbalance problems.

ASSuRE PROPER GROOvE CONTOuRS.  Use 
a groove gauge to inspect sheave and drum 
grooves for proper contour. If sheave grooves 
are too small or are worn deeper and narrower 
by an old rope, they’re too tight for new ropes. If 
grooves	are	too	wide,	the	ropes	tend	to	flatten	
out and become oval-shaped. Any of these 
conditions can restrict strand movement and 
cause twist to build up in the rope.

CONSIDER A 6-STRAND ROPE 
CONSTRuCTION.
Standard 6-strand regular lay ropes are less 
susceptible to unbalance than other ropes.

REMOvE ANy TWIST IN ROPE.  See rope 
installation guidelines for details.

Rope	unbalance:	a	problem	of	unequal	proportions.

150˚
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BLoCK roTaTion
Also called cabling, block rotation occurs when multi-part reeving twists together at a certain height, entangling the 
parts of rope between the traveling block and boomtip. It can happen with little warning, making it virtually impossible to 
lift or lower a suspended load. Twisted hoist lines can bring a project to a sudden halt, resulting in downtime.

But the good news is this. You can minimize block rotation through proper installation and handling, as well as take 
corrective measures.

THE kEy IS uNDERSTANDING TORQuE.
Every	wire	rope	–	regardless	of	type,	classification,	grade	or	manufacturer	–	will	develop	torque	when	loaded.

Torque	is	normal	and	natural,	caused	by	the	way	wire	ropes	are	made.	Wires	are	first	laid	together	in	a	spiral	to	form	
strands, then several strands are laid together in a spiral to form the rope. When loaded, wires and strands try to 
straighten out, thus creating torque.

Another source of torque is any change in the rope lay length. This is normally caused by “milking” or rotation at the end 
of the rope.

Torque in a rope affects the tendency of the traveling block to rotate. Thus, it’s important to minimize any torque.

HOW TO HElP REDuCE BlOCk ROTATION.
There are at least seven different operating practices you can use to minimize block rotation on your crane.

CHANGE THE RIGGING GEOMETRy. 
This	includes	the	following	operating	practices:	

– Use larger diameter traveling block sheaves to increase the rope spacing. As the diameter of 
the traveling block sheave increases, the chances for block rotation are reduced.

– Use the outer (farthest apart) sheaves – traveling block and boom.

– Dead-end the rope at the boomtip to increase the spread between the wire rope parts.

uSE THE SHORTEST FAll lENGTH POSSIBlE. 
The length of fall, or the distance from the pick point to the point sheaves, is critical. Longer fall 
lengths are less stable and more likely to lead to block rotation.

AvOID ODD-PART REEvING. 
An even number of parts is more stable.

uSE TAGlINES ON lIFTS. 
Attach a tagline to restrain the load block and keep the load from rotating.

uSE A DIFFERENT ROPE CONSTRuCTION. Standard 6-strand ropes do not provide any rotation resistance. There are 
different levels of rotation resistance that can be obtained from specialty ropes. For maximum block stability use 
Category 1 ropes or XLT4. Both XLT4 and Category 1 ropes are also used in single part hoisting.

There are other specialty ropes that provide some rotation resistance. Our Flex-X 19 and 19 x 7 ropes are Category 2 
rotation-resistant ropes. Flex-X 19 is very resistant to crushing in multiple layer spooling and is frequently used in multi-
part hoisting applications.
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uSE A SWIvEl ONly WITH CATEGORy 1 ROPES.  XLT4 and Category 1 ropes, due to their special design, may be used 
with a swivel. The use of a swivel is not recommended with other wire rope types.

With standard ropes, Category 2 (Flex-X 19 and 19 x 7) rotation-resistant rope and Category 3 (8 x 25) rotation-
resistant rope, a swivel in an end termination will allow rotation in a direction that unlays the outer strands when the 
rope is loaded. This can cause a reduction in rope strength, unbalance in the rope and spooling problems.

While	the	rope	rotation	only	occurs	between	the	swivel	and	the	first	sheave,	the	unlaid	rope	travels	over	the	sheave	
as the load is lifted and introduces unlaying to the section of the rope beyond the sheave. This unlaying becomes 
trapped and will not come out of the rope when the load is removed. The trapped unlaying causes twist in the rope, 
which leads to block rotation, erratic spooling, unbalancing and decreased rope service. Remove the swivel from the 
rope termination and follow steps to remove twist from the rope to optimize rope service.

CHECk SHEAvE AlIGNMENT AND GROOvE SIzE.  Improper sheave alignment or groove size can “milk” the lay in a 
rope and cause torque.

Four independent variables are used 
in pairs to locate a reference point on 
the graph that indicates the stability 
of the lift being made. The ratios used 
include:

L/S = Length of fall (ft.) ÷ Spacing of 
the rope (ft.).

L = Length of fall measured from the 
centerline of the point sheave to the 
centerline of the traveling block
sheave as shown in the diagram.

S = Average diagonal spacing of 
the rope at the boom point and the 
traveling block sheaves as shown in 
the diagram.

D/d = (D) Average pitch diameter of 
point and block sheaves (in.) ÷ (d) nominal rope diameter (in.).

For 2-part reeving, S = average pitch diameter of point and block sheave

For 3-part reeving, S = 2/3 of 2-part

For 4-part reeving, S = diagonal distance of rope parts

For 5-part reeving, S = 4/5 of 4-part

For 6-part reeving, S = diagonal distance of rope parts

For 7-part reeving, S = 6/7 of six-part system

Some	graphs	were	developed	in	field	research	jointly	conducted	by	Wire	Rope	
Technical Board and the Power Crane and Shovel Association.

When the reference point on the graph lies above the appropriate band, block 
rotation will probably occur. If the reference point lies below the band, then 
the lift will probably be stable without block rotation. If the point lies within the 
band, block rotation is uncertain.

The band for xlT4 and Category 1 
rotation-resistant ropes is based 
on torque values. The bands for 
6-strand, Category 2 and Category 
3 rotation-resistant ropes were 
developed in field research jointly 
conducted by Wire Rope Technical 
Board and the Power Crane and 
Shovel Association. l

D

S

HoW To EVaLuaTE BLoCK sTaBiLiTY DuE To riGGinG GEoMETrY
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WirE roPE insTaLLaTion on MoBiLE CranEs

Wire rope is an integral part of the mechanics that are necessary for mobile crane operation and, like any 
other mechanical part, it performs best when installed correctly. Two factors are key to proper installation 
no	matter	what	type	of	equipment,	or	which	wire	rope	is	being	used:	making	sure	the	rope	is	free	of	twist	
and assuring that the rope is tightly spooled on the drum.

Twist-free Installation
Normal spooling and handling can induce twist in a rope. If a twist becomes trapped in the rope it can 
cause spooling problems or a kink resulting in permanent damage and/or operational problems with 
spooling or block rotation.

One method to assure release of trapped twist is to remove the rope from the shipping reel and pull it 
straight out on the ground. Mount the reel on a shaft supported by two jacks, a roller payoff or unreeling 
stand. Remove the rope from the spool by grasping the end and, keeping the rope straight, walk it away. 
This will allow any trapped twist to work itself out as the rope is pulled onto the drum.

In areas of limited space it can be necessary to install directly from the shipping reel to the drum. This 
may result in a twist being trapped in the rope on the crane. Mounting the reel on a shaft supported by 
two jacks on the ground reel while spooling rope onto the crane’s drum. Never apply a brake against the 
spooled rope itself or pass the rope between a pair of blocks used as a caliper brake. This will damage the 
rope and may make it unusable.

Install the rope on the drum focusing on keeping twist out of the rope and on thread laying the rope on the 
drum. 

Before	proceedingwith	reeving,	make	a	final	check	for	twiststhat	may	still	be	trapped	in	the	rope	(this	is	
particularly important with direct-from-shipping reel installation). Pull enough rope off the drum to allow it 
to hang slack from a horizontal position. If the rope wraps together and does not form a smooth “U” shape, 
there is a twist trapped in the rope.

To remove any twist found in a single part line, extend the boom to maximum length and raise it to its 
highest point. Pay out the rope with only the overhaul ball attached and let it hang, just off the ground, fully 
extended until the twist works itself out.

Twist may also be removed by pulling the rope straight off the drum onto the ground. If this method is used, 
the end of the rope must be completely straight. Cut off any dogleg present from an end termination. Allow 
the end of the rope to rotate as twist comes out when the rope is spooled back onto the crane’s drum.

Rope Tension on the Drum
All wire ropes work better on grooved drums. The grooves guide the rope for proper spacing of the wraps. 
Smooth-faced drums always present a problem. Small variation in rope diameter from one rope to another 
affects the position of the layer to slide on the smooth drum face when the second layer spools over it. It 
also leads to loss of thread lay at the change of layer point. It is essential to establish correct spooling and 
proper tension on the lower layers of rope on smooth-faced drums to prevent their displacement as upper 
layers are spooled over them.
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Regardless of the type of drum, to assure tight spooling, a brief, but thorough breaking-in period is 
required. This removes the constructional stretch. This slightly reduces the rope’s diameter and makes it 
more dense which increases resistance to crushing in multiple layer spooling. This is especially important 
for the lower layers on a drum that may drum under tension. Again, it is very important lower layers are 
spooled under tension to reduce “pull-down” or “suck-in” of tensioned upper wraps. If this condition 
occurs, the lower layers should be re-installed under greater tension.

To break in a rope, reeve the crane so that, with the boom fully raised and the load ready to be picked 
up, there are three dead wraps on the drum. Initially, lift a light load - approximately 2-3% of the rope’s 
minimum breaking force - several inches off the ground and hold for a few minutes. Slowly lift and lower 
the load several times and monitor the drum winding and rope travel for any potential problems.

Increase the weight to 20%-50% of maximum working load and perform several repetitions of full cycle 
lifts. The rope will “seat” itself, thus removing constructional stretch, increasing rope tension on the drum 
and increasing the rope’s resistance to crushing.

These basic procedures for proper installation will help prevent damage to the wire rope and result in 
better rope spooling and extend the working life of the rope. Attention to these installation guidelines 
will more than pay for itself in fewer mechanical 
problems, less frequent rope changes and 
reduced downtime.
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FiELD CuTTinG oF CaTEGorY 1 roTaTion rEsisTanT roPEs

WireCo WorldGroup also offers Casar® brand and Oliveira® brand high performance rotation-resistant 
ropes, such as STARLIFT XTRA, EUROLIFT, STARLIFT PLUS, NR MAXIPACT and NR MAXILIFT, which are 
classified	as	Category	1	rotation-resistant	ropes	as	per	ASTM	A	1023.	As	Category	1	rotation-resistant	
ropes, they must be handled differently than other types of wire ropes. The operational properties of 
this type of rope are the result of the relationship of the lay of the outer strands to the inner strands. 
The outer strands are not preformed and must be tightly restrained when the rope is cut to maintain the 
rope’s operational properties. It is for this reason that we recommend not removing the welded ends 
provided. If it becomes necessary to cut a Category 1 rotation-resistant rope, the following procedures 
for	cutting	and	preparing	the	rope	must	be	followed:

1. Before cutting the rope make three separate bands with seizing on each side of where the cut is to 
be made (total of six bands of seizing for each cut). Each band of seizing is to be tightly wrapped 
and have a minimum length of one and one half times the rope diameter. The two bands of seizing 
closest to the cut should be located at a distance equal to one rope diameter away from the cut. 
The four remaining bands of seizing should be evenly spaced at a distance equal to three rope 
diameters.

2. a) If a welder is available, the cut should be made with an abrasive saw. Immediately after the cut, 
both ends of the rope are to be cap welded so that all inner and outer strands are welded together, 
preventing	any	movement	between	them.	Note:	The	outer	strands	must	not	be	able	to	move	with	
respect to the inner strands. The weld must not exceed the diameter of the rope.  b) If a welder is 
not available, the cut is to be made with an acetylene torch. The cut is to be made in such a way that 
both ends of the rope are completely fused so that all inner and outer strands are bonded together, 
preventing	any	movement	between	strands.	Note:	The	outer	strands	must	not	be	able	to	move	with	
respect to the inner strands. The weld must not exceed the diameter of the rope.

3. Once the cuts and welding have been completed, the seizing bands are to be left in place if possible.
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Any warranty, expressed or implied as to quality, performance or fitness for use of WireCo WorldGroup products 
is always premised on the condition that the published strengths apply only to new, unused products, 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

Before installing wire rope in your applications, always read and follow the warning 
label we attach to each reel.

WarninG

51



2400 WEsT 75TH sTrEET

PrairiE ViLLaGE, Ks 66208

816.270.4700

unionroPE.CoM

© WireCo WorldGroup 2020 Form no. 1142B




