
R
otation-resistant ropes can 

frequently provide the best 

and most economical service in 

specific applications when you choose, 

handle and use them properly.

Contra-helically laid, rotation-resistant 

ropes are different from standard ropes 

because they’re designed to reduce 

rope torque. Modes of failure and 

wear for rotation-resistant ropes 

can differ from those for standard 

rope constructions. The very nature of 

these ropes requires special handling, 

selection and usage. They are more 

susceptible to kinking, crushing and 

unbalancing in the form of “core pops” 

and “birdcages.” Use extreme care to 

avoid operational practices that can 

possibly lead to these conditions.

THERE ARE DIFFERENT TYPES 
OF ROTATION-RESISTANT ROPES 
IN ASTM A1023, CATEGORIZED BY THEIR 
RESISTANCE TO ROTATION. 

CATEGORY 1 ROTATION-RESISTANT ROPE 

– has at least 15 outer strands, has 

three layers of strands (over a center) 

and has little or no tendency to rotate, 

or, if guided, transmits little or no 

torque. 

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.

CATEGORY 2 ROTATION-RESISTANT ROPE 

– has 10 or more outer strands, has 

two or more layers of strands (over a 

center) and has a significant resistance 

to rotation. 

CATEGORY 3 ROTATION-RESISTANT ROPE 

– has no more than 9 outer strands, has 

two layers of strands (over a center) 

and has limited resistance to rotation. 

For best performance, Category 2 and 

3 rotation resistant ropes should not 

be used with a swivel. Category 1 

rotation-resistant rope may be used 

with a swivel.

Because rotation-resistant ropes are 

special, there are separate design, 

maintenance, inspection and removal 

criteria established for them in many 

industry regulations and standards. 

Rotation-resistant ropes must be 

replaced when you see two randomly 

distributed crown wire breaks in six 

rope diameters – or four randomly 

distributed crown wire breaks in 

30 rope diameters. If any significant 

reduction in diameter is found in a 

short length of a rotation-resistant 

rope, the rope needs to be replaced.

Rotation-resistant ropes must be used with 

a minimum design factor of 5.0.

Rotation-resistant and low-torque ropes

 USE EXTRA CARE

> The very nature of 

rotation-resistant 

ropes requires spe-

cial handling, selec-

tion and usage.
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Category 1 rotation-resistant ropes 

feature a unique design that minimizes 

the torque and rotation of the rope at 

normal load ranges of zero to 20% 

of the rope’s minimum breaking force 

(MBF). These ropes are engineered 

to give you maximum strength per 

diameter while also achieving superior 

fatigue resistance. These factors 

combine to give you the maximum 

service life when you have long block 

falls or load control is critical. Unlike 

other rotation-resistant ropes, swivels 

can be used in your system with 

Category 1 ropes.

Starlift Xtra wire rope has one of the 

highest strength-to-diameter ratios on 

the market. ASME B30.5 Mobile and 

Locomotive Cranes requires a design 

factor of 3.5 for 6-strand hoist ropes. 

The same standard requires a design 

factor of 5.0 for rotation-resistant 

ropes. The MBF of Starlift Xtra is such 

that even with the 5.0 design factor, 

it has lifting capacities that equal or 

exceed 6-strand XIP ropes utilizing a 

3.5 design factor. Other ropes of similar 

construction do not provide this benefit.

Eurolift is a premier hoist rope for 

applications where rotation-resistant 

ropes are required, and it is especially 

suitable for mulitple-layer spooling. Its 

core is specially designed to prevent 

crossover between the strands of the 

core and internal rope destruction. The 

balanced design of Eurolift results in 

minimal torque under load, providing 

superior rotation resistance. Under a 

normal working load range, Eurolift has 

virtually no tendency to rotate, making 

it ideal for both single-part and multi-

part hoist systems but also for those 

involving long falls where rotation 

resistance is required.

> A Category 1  

rotation-resistant 

rope features a 

unique design that 

minimizes the torque 

and rotation of the 

rope at normal load 

ranges of zero to 20% 

of the rope�s minimum 

breaking force.
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    Minimum breaking force  

Diameter Weight          1960 N/mm2           2160 N/mm2 

(in.) (mm) (lb./ft.)  tons (2,000 lb.) lb.         tons (2,000 lb.)        lb.

5/8  16  0.85       25.92             51,841     28.00  56,000
 17 0.95      28.99              57,978    31.54 63,081
 18 1.08      33.04              66,071    35.69 71,377

3/4 19 1.20      36.98              73,962    39.66 79,313
 20 1.33      40.71              81,426    44.03 88,058
 21 1.46      44.52              89,047    48.44 96,870

7/8 22    1.60      49.62              99,231    53.05         106,110
 23 1.75      53.03            106,065    57.69        115,372
 24 1.91      58.93            117,867    63.41        126,815

 25 2.04      63.83            127,669    68.50        136,999
1 25.4 2.11      65.96            131,918    70.52        141,045
 26 2.21      69.12            138,235    73.89        147,789

 27 2.40     73.53            147,070    80.00        159,996
 28 2.59     80.13            160,266    86.06        172,114
1 1/8 28.6 2.69     82.35            164,695    89.59        179,173

 29 2.77     84.82            169,641    92.28        184,568
 30 2.96     91.88            183,759    98.68        197,360
 31 3.16     97.76            195,516  107.73        215,457

1 1/4 32 3.39  104.54            209,072  112.72        225,438

EUROLIFT�

STARLIFT XTRA®HOW TO REDUCE ROTATION AND TORQUE

    

Diameter             Weight Minimum breaking force 

(in.) (mm) (lb./ft.)    tons (2,000 lb.)       lb.

  14 0.67  23.38  46,760 
 15 0.77 26.42 52,830
5/8 16 0.88 30.57 61,148 

 17 0.99 33.95 67,892
 18 1.12 38.22 74,435
3/4 19 1.24 42.94 85,877 

 20    1.38 47.32 94,645
 21 1.52 51.71 103,412
7/8 22 1.67 57.21 114,428 

1 25.4 2.22 75.87 151,746
 26 2.33 79.25 158,490
 28 2.69 91.61 183,219 

 30 3.09 104.99 209,972
1 1/4 32 3.51 121.96 243,918
 34 3.97 134.89 269,771
 36 4.46 150.62 301,244

 WireCo WorldGroup manufactures and 

markets Category 1 crane ropes under 

the CASAR brand.

>



FLEX-X®  19 

Flex-X 19, a Category 2 rotation-

resistant rope, is made from 19 strands. 

Six strands are laid around 

a core strand in one 

direction, and then 

12 strands are laid 

around this first 

operation in the 

opposite direction. 

Because of its tightly 

compacted smooth design, 

Flex-X 19 offers more crushing 

resistance than standard 19 x 7 rope, 

higher strength-to-diameter, resistance 

to bending fatigue, exceptional stability, 

reduced wear to sheaves and drums, 

and improved handling, operating and 

spooling properties.

Flex-X 19 has also demonstrated 

greater fatigue resistance to 

substantially cut rope expense and 

extend service life. May be used 

in single or multiple part hoisting 

applications.  However, it’s ideal for  

multi-part hoist lines wherever you 

encounter spooling problems, drum 

crushing, block twisting or have fast 

line speeds. 

Flex-X 19 should not be used with a 

swivel.

XLT4�

XLT4 ropes are specially designed to 

provide very low torque, a high minimum 

breaking force and high resistance to 

wear in multi-layer spooling.  

Under load, XLT4 generates near-zero 

torque, matching or surpassing the 

stability of Category 1 35 x 7 class 

rotation-resistant ropes. Yet, thanks to its 

unique design, XLT4 is not classified as a 

“rotation-resistant” rope.  It can be used 

with or without a swivel as a mobile 

crane hoist rope at design factors as low 

as 3.5 to 1.

XLT4 rope’s compact construction keeps 

more steel in contact with sheaves and 

drums for unmatched 

resistance to crushing 

and wear – for lower 

maintenance, less 

downtime and longer 

service life. With the 

rope’s high capacity, 

lifts may be feasible 

using fewer parts of line – boosting the 

speed, efficiency and productivity of 

crane work.

Because of its unique construction, XLT4 

performs best on grooved drums that 

are larger than the minimum required 

D/d and where the entire length of the 

rope is subjected to loading in normal 

operation.  Where there is multiple layer 

spooling, the base layers on the drum 

must be under tension to assure proper 

spooling and to avoid “pull-in” of the 

upper layers.  The tension on these lower 

layers ensures that the rope is both tight 

against adjacent wraps and tight around 

the drum which establishes a solid 

foundation for the upper layers.

Rotation-resistant and low-torque ropes (continued)

 XLT4

> With its unique 

design, XLT4 brings 

more high-tensile 

steel into the rope�s 

diameter, resulting  

in one of the  

highest strength- 

to-diameter ratios.
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MINIMUM BREAKING FORCE AND WEIGHTS FOR ROTATION-RESISTANT AND LOW TORQUE CRANE ROPES

 
 FLEX-X® 19  XLT4� 19 X 7 XIP® 8 X 25 XIP®

   Minimum  Minimum  Minimum  Minimum
 Diameter Approx. breaking Approx. breaking Approx. breaking Approx. breaking
 (in.) wt./ft. force wt./ft. force wt./ft. force wt./ft. force
  (lb.) (tons of (lb.) (tons of (lb.) (tons of (lb.) (tons of
   2,000 lb.)*  2,000 lb.)  2,000 lb.)*  2,000 lb.)*

 3/16     0.064 1.57
 1/4     0.113 2.77
 5/16     0.177 4.30 0.18 4.63

 3/8     0.25 6.15 0.26 6.63
 7/16 0.43 11.2   0.35 8.33 0.36 8.97
 1/2 0.49 14.6 0.51 17.7 0.45 10.8 0.47 11.6

 9/16 0.65 18.5 0.65 22.3 0.58 13.6 0.60 14.7
 5/8 0.78 22.7 0.79 27.4 0.71 16.8 0.73 18.1
 3/4 1.16 32.4 1.1 39.2 1.02 24.0 1.06 25.9

 7/8 1.58 43.8 1.5 53 1.39 32.5 1.44 35.0
 1 2.05 56.9 2.1 68.9 1.82 42.2 1.88 45.5
 1 1/8 2.57 71.5 2.6 86.7 2.30 53.1 2.39 57.3

 1 1/4     2.83 65.1 2.94 70.5
 1 3/8     3.43 78.4 3.56 84.9
 1 1/2     4.08 92.8 4.24 100


