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Care, Use and Inspection
of

Wire Rope Slings
CCoouurrtteessyy ooff WWiirree RRooppee CCoorrppoorraattiioonn ooff AAmmeerriiccaa,, IInncc..

The rated capacity of a sling and what it
means to you.
The rated capacity of a sling varies depending upon
the type of sling, the size of the sling, and the type of
hitch. The American Society of Mechanical Engineers
(ASME) requires that all wire rope slings be tagged
with the name or trademark of the manufacturer, the
rated capacity for specific configurations and the diam-
eter or size of the sling. Under no circumstances shall
a sling's rated capacity be exceeded. The user should
maintain this identification so that it is legible during
the life of the sling. All persons using the sling should
read the tag and understand the information on it.

The rated capacity of a wire rope sling is based
upon the Minimum Breaking Force (MBF) of the wire
rope used in the sling, and other factors that affect the
overall strength of the sling, including

- Attachment or splicing efficiency. 
- Design factor (5 is standard).
- Number of parts of rope in the sling.
- Type of hitch (straight pull, choker hitch or basket

hitch).
- Diameter around which the body of the sling is

bent (D/d ratio). 
- Number of legs.
- Diameter of the pin (or hook) over which the eye

of the sling is rigged.
- Angle at which the sling is used. 

Design Factor
The rated capacities for wire rope slings are based on
a design factor of 5 per ASME B30.9. The design fac-
tor and other factors are used to calculate the rated
capacities Design factors have been established that
allow the sling to give efficient service to the user.

D/d Ratios
When a sling is rigged as a basket, the diameter of the
bend where the sling contacts the load can affect the
sling's lifting capacity. How much the lifting
capacity is affected can be calculated by
dividing the diameter of the bend where
the rope contacts the load (represented
by "D") by the diameter of the rope or
the component rope diameter in a
multi-part sling (represented by "d").
For example, if the diameter of the bend
("D") Is 10 and the component rope diam-
eter ("d") is 1/2, the D/d Ratio is 10 = 1/2 or 20. When
D/d ratios smaller than those shown in the footnotes

below Rated Capacity Tables are used, the rated
capacity of the sling must be decreased.

How wire rope slings are used.

Hitches
How wire rope slings are configured to lift a load is
called a hitch. Most lifts use one of three basic hitch-
es.

Vertical Eye and Eye Hitch
If one eye of the sling is attached to the lifting
hook and the other eye is attached to the load,
this is called a vertical eye and eye, or
straight, hitch. A tagline should be used to
prevent load rotation that may damage the
sling.

When two or more slings are attached
to the same lifting hook, the total hitch becomes, in
effect, a lifting bridle and the load is distributed equal-
ly among the individual slings.

Slings used at an angle have a lower rated capac-
ity than a sling used vertically.

Choker Hitch
In the choker hitch, one eye of the sling is
attached to the lifting hook, while the sling
itself is drawn through the other eye. The load
is placed inside the "choke" that is created
while the sling is drawn tight over the load
through the eye.
Choker hitches reduce the lifting capabil-

ity of a sling since the wire rope compo-
nent's ability to adjust during the lift is
affected. You should only use a choker
hitch when the load will not be seriously damaged by
the sling body, or the sling damaged by the load, and
when the lift requires the sling to hug the load. Never
choke a load so that any part of one eye or splice is in
the part of the sling that passes through the other eye
to form the choke.

Two notes of caution: Always pull a choker hitch tight
before the lift is made. It should never be pulled down
during the lift. Also, never use only one choker hitch to
lift a load that could shift or slide out of the
choke.

Basket Hitch
A basket hitch is formed when both
eyes of the sling are placed on the lift-
ing hook, thereby forming a circular
basket of the sling. This type of hitch dis-
tributes the load equally between the
two legs of the sling, within limitations. 

Lifting Bridles
When you attach two or more slings to the same lifting
hook, or are connected to a link rigged onto the hook,
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the total hitch becomes a lifting bridle, distributing the
load among the individual slings. When using two or
more slings as a lifting bridle, remember that the sling
angle affects the slings' rated capacities. Also, the
location of the lift's center of gravity will affect the load
on each sling leg.

Sound lifting practices.

There are four primary factors to take into considera-
tion when lifting a load.

They are: (1) the physical parameters of the load;
(2) the number of legs and the angle they make with
the horizontal; (3) the rated capacity of the sling; and
(4) the condition of the sling.

Physical parameters of the load 
The size of the object to be lifted, and particularly the
location of lifting points, will affect sling selection.  The
weight of the lift, while a critical component, is only a
part of the information. The location of the center of
gravity is also necessary to determine sling loadings.

If the load has small diameter corners, protective
blocking or "softeners" must be used so that sling
capacity isn't reduced. Also, if lifting a painted object or
an object with a finished surface, padding or softeners
may be needed between the sling and the load to pro-
tect the load.

Number of legs and angle with the horizontal
As the angle formed by the sling leg and the horizon-
tal decreases, the rated capacity of the sling also
decreases. In other words, the smaller the angle
between the sling leg and the horizontal, the greater
the load on the sling leg. The minimum angle allowed
is 30 degrees.

Rated capacity
The rated capacity of a sling must never be exceeded.
The rated capacity is based both on sling fabrication
components (minimum breaking force of rope used,
splicing efficiency, number of parts of rope in sling and
number of sling legs) and sling application compo-
nents (angle of legs, type of hitch, D/d ratios, etc.)

If you are using one wire rope sling in a vertical
hitch, you can utilize the full rated lifting capacity of the
sling, but you must not exceed that lifting capacity.

If you are using two wire rope slings in a vertical
hitch (called a 2-legged bridle hitch) in a straight lift,
the load on each leg increases as the angle between
the leg and the horizontal plane decreases.

Whenever you lift a load with the legs of a sling at
an angle, you can calculate the actual load per leg by
using the following three-step formula. 

Three-step formula for calculating load
per sling leg 
These calculations assume that the center of gravity is

equal distance from all of the lifting points, and the
sling angles are the same. If not, more complicated
engineering calculations are needed.

1. Divide the weight of your total load by the num-
ber of legs you are using. This gives you the load
per leg if the lift were being made with all legs lift-
ing vertically.

2. Measure the angle between the legs of the sling
and the horizontal plane.

3. Multiply the load per leg that you calculated in
step 1 by the load factor for the leg angle you are
using. Use the Load factor guidelines table on
the next page to determine the load factor.

The result is the actual load on each leg of the sling for
this lift and angle. The actual load must never exceed
the sling's vertical rated capacity. 

Examples:

1. Total load is 1,000 Ibs. divided by
two legs - 500 Ibs. load per leg if
vertical lift.

2. Horizontal sling angle is 60
degrees.

3. Multiply 500 Ibs. by 1.154 load
factor (from table) = 577 Ibs. actu-
al load per leg.

1. Total load is 1,000 Ibs. divided by
two legs - 500 Ibs. load per leg if
vertical lift.

2. Horizontal sling angle is 45
degrees.

3. Multiply 500 Ibs. by 1.414 load
factor (from table) = 707 Ibs. actu-
al load per leg

1. Total load is 1,000 Ibs. divided by
two legs - 500 Ibs. load per leg if
vertical lift.

2. Horizontal sling angle is 30
degrees.

3. Multiply 500 Ibs. by 2 load factor
(from table) = 1000 Ibs. actual
load per leg

WARNING: Slings shall not be used with horizontal
angles less than 30°. 

Condition of sling
Each sling must be inspected daily. If the sling does
not pass inspection (See Page 32), do not use.
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When you're calculating the load of
basket hitches and bridles, remem-
ber that as the horizontal angle of a

sling decreases, the
resultant load on each
leg increases. The

horizontal angle of
bridles with three

or more legs is
measured the

same way
as horizon-

tal sling angles of two-legged hitch-
es. If a bridle is designed with differ-
ent leg lengths, it may result in dif-
ferent horizontal angles. The load on
each leg must be calculated based
on the position of the slings and the
location of the lift's center of gravity.
Adjusting the rated capacity of a

Calculating the load of basket hitches and bridles.

choker hitch.

Due to the body of the sling being
used in the choke, there is a reduc-
tion in rated capacity. This is reflect-
ed in the choker rated capacity
tables. Another reduction that must
be considered is due to the "angle"
of the choke (not the angle of the leg
of the sling).

If the load is hanging free, the nor-
mal choke angle is approximately
135 degrees. When lift-
ing and turning a load
using a choker
hitch, it is not
uncommon to
have a severe
bend at the
choke. When a
choker hitch is
used at an angle
of less than 120 degrees, you must
reduce the hitch's rated capacity as
shown in the chart at right. You
always must adjust the rated
capacity of the wire rope sling

Load factor
guidelines
Leg angle Load factor

90°
85°
80°
75°
70°
65°
60°
55°
50°
45°
40°
35°
30°

1.000
1.003
1.015
1.035
1.064
1.103
1.154
1.220
1.305
1.414
1.555
1.743
2.000

whenever you use a choker hitch to
shift, turn or control a load, or when
the pull is against the choke in a
multi-leg lift.

As always, if more than one sling is
used and the legs are not vertical, a
further reduction in rated capacity
must be made for the sling angle.
Warning: Choker hitches at angles

greater than 135 degrees are not
recommended since they are unsta-
ble.  Extreme care should be taken
to determine the angle of choke as
accurately as possible

Angle of choke
in degrees

Rate Capacity
Percent*

Over 120
90-120
60-89
30-59
0-29

100%
87%
74%
62%
49%

*Percent of sling’s rated capacity in a choker hitch.

See next page for wire rope sling inspection and removal
from service criteria.

LAMCO is a Proud
Member of

Associated Wire Rope Fabricators
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ASME B30.9C-2000 Excerpt

Section 9-2.6: Effects of Environment

9-2.6.1 Fiber core wire rope slings of all grades shall
not be exposed to temperatures in excess of 180°F
(82° C).

9-2.6.2 When wire rope slings of any grade are to be
used at temperatures above 400°F (204°C) or below 
-60°F (-51°C), the sling manufacturer should be consult-
ed.  

9-2.6.3 The strength of slings can be affected by chem-
ically active environments as sling materials may be
susceptible to damage from caustic or acid substances
or fumes; strongly oxidizing environments attack all
common sling materials.  The sling manufacturer should
therefore be consulted before slings are used in chemi-
cally active environments.  

Section 9-2.8: Sling Inspection & Replacement

9-2.8.1 Frequent Inspection.  All slings shall be visu-
ally inspected by the person handling the sling each day
they are used.  These visual observations should be
concerned with discovering gross damage, such as list-
ed below, which may be an immediate hazard:

(a) distortion of rope in the sling such as kinking,
crushing, unstranding, birdcaging, main strand
displacement, or core protrusion.  Loss of rope
diameter in short rope lengths or unevenness of
outer strands should provide evidence the sling
or slings should be replaced.  

(b) general corrosion;
(c) broken or cut strands;
(d) number, distribution, and type of visible broken

wires.

See paras. 9-2.8.3(b)(1) and (8) for further guidance. 

9-2.8.2 Periodic Inspection.  A periodic inspection
shall be performed by a designated person on a regular
basis with frequency of inspection based on:

(a) frequency of sling use;
(b) severity of service conditions;
(c) nature of lifts being made;
(d) experience gained on the service life of slings

used in similar circumstances. 

Inspection shall be made at least annually and shall
include a record of the inspection or of apparent condi-
tions to provide the basis for a continuing evaluation.
Inspection shall be conducted on the entire length of
each sling including splices, end attachments, and fit-

tings.  Deterioration which would result in loss of origi-
nal strength shall be observed and determination made
whether further use of the sling would constitute a haz-
ard.  Para. 9-2.8.3 (Replacement) can provide guid-
ance in making such a determination.  

9-2.8.3 Replacement

(a) No precise rules can be given for determination
of the exact time for sling replacement, since
many variable factors are involved.  Once a
sling reaches a specified removal criteria, it
may be allowed to operate to the end of the
work shift, based on the judgement of a quali-
fied person.  The sling shall be replaced a f t e r
that work shift, at the end of the day, or at the
latest time prior to the next work shift.

(b) Removal criteria for sling replacement shall be 
as follows:

(1) missing or illegible sling identification
(2) for strand laid and single part slings

ten randomly distributed broken wires
in one rope lay, or five broken wires in
one strand in one rope lay.  (See page
39 for a description of the component
parts of wire rope.)

(3) severe localized abrasion or scraping;
(4) kinking, crushing, birdcaging, or any

other damage resulting in distortion of
the rope structure;

(5) evidence of heat damage;
(6) end attachments that are cracked,

deformed, or worn to the extent that
the strength of the sling is substantial-
ly affected;

(7) hooks should be inspected in accor-
dance with ASME B30.10;

(8) severe corrosion of the rope or end
attachments;

(9) multipart removal criteria for cable laid
and braided slings.

Care, Use and Inspection of Wire Rope Slings - Continued

Sling Body
Allowable Broken

Wires per Lay
Length

Allowable Broken
Strands per Braid

Length

Cable laid 20

Less than 8
part braid 20

8 part braid
and more 40
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