
1. Pick the right bend 
radius.

One key cable carrier func-
tion is to ensure that the cables 
and hoses they are protecting do 
not bend tighter than their mini-
mum rated bend radius. In other 
words, when specifying a cable 
carrier, it is critically important 
to make sure that the bend radi-
us of the cable carrier is greater 
than or equal to the largest min-
imum bend radius of the cables 
and hoses being used.
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4. Know the signs of 
impending cable failure:

• Excessive wear on the 
cable/hose jacket — often an 
indicator that the cable or 
hose has not been properly 
strain relieved

• Corkscrewing where ca-
bles twist in themselves

• Knotting of conductors 
underneath the cable jacket

• Cables twisting around 
one another or becoming en-
tangled within a cable carrier 
system, which can usually be 
avoided by properly parti-
tioning the carrier’s cavity to 
keep cables and hoses neatly 
organized

• Cables sticking out be-
tween carrier crossbars and 
getting caught in the bend 
radius — usually an indica-
tor that cables are either too 
long or have not been prop-
erly strain relieved

• Loss of signal or power 
as a result of broken cable 
conductors or hose leaks

2. Ensure proper fi t of 
cables or hoses in the 
carrier system cavity.

Cables and hoses should 
always be placed inside 
their specific compartments 
in the carrier system so they 
can move independently and 
freely throughout the entire 
carrier system length. Re-
member to always apply the 
recommended minimum 
cavity area clearances. Al-
low 10% extra room for 
cables and 20% extra room 
for hoses. If more space is 
needed, options include us-
ing a larger carrier, nest-
ing smaller carriers inside 
the loop of larger ones, and 
placing them side-by-side 
or in opposing configura-
tions.

3. Be careful not to ex-
ceed the maximum self-
supporting length of the 
cable carrier.

Cable carriers are typi-
cally rated with a maximum 
self-supporting length that 
takes into account how much 
weight the carrier can sup-
port over a given distance. 
If they exceed their self-
supporting distance, then 
additional accessories may 
be required such as support 
rollers or a guide channel to 
prevent system failure. Steel 
cable carriers typically self-
support greater weight over 
longer distances than plastic 
versions.If weight is an issue, consider steel 

carriers, which typically self-support 
greater weight over longer dis-
tances than plastic alternatives.
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Im
ages courtesy of igus Inc. Left, jacket cracking due to improper 

material selection.

Top, broken cable shield due to im-
proper design; bottom, corkscrewed 
cable showing severe jacket abrasion.
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Tips 1 through 4 courtesy of Larry 
Harvey, KabelSchlepp America Inc.

5. Correctly size the 
cable carrier.

The most common mistake 
is sizing a cable carrier based 
only on an estimate of size 
and quantity of cables inside. 
Cable packages often increase, 
and frequently, the size of the 
carrier must be signifi cantly 
larger than what is inside to 
meet application demands. 
Cable carrier sizing should be 
based on both the mechanical 
requirements of the applica-
tion and the quantity and size 
of the electrical conduits in-
side. For example, if two ½-in. 
OD cables need to move 15 ft, 
it would be incorrect to choose 
a carrier that has a window size 
that suits the size of these ca-
bles. Instead, the carrier would 
need to be signifi cantly larger 

in order to achieve 
the self-supporting 
span of 7.5 ft. Early 
communication be-
tween the electrical 
and mechanical en-
gineering depart-
ments can prevent 
a lot of problems 
later in the design 
process.

6. Select cable 
suited for use in 
a cable carrier.

Many cables on 
the market today 
are classified as 
“flexible.” How-
ever, flexible is 

often used in reference to the 
cable’s ability to bend around 
a stationary object. Cables in 
a dynamic application, such 
as inside a cable carrier, must 
be designed so that they are 
also durable and capable of 

continuous flexing through 
thousands or even millions 
of cycles. Another critical as-
pect to cable selection is outer 
jacket material. Cables used in 
the tight space inside a cable 
carrier need a highly abrasion-
resistant jacket material. Neo-
prene and other soft jacket 
materials do not hold up well 
when used inside a carrier.

7. Use interior separa-
tion when necessary.

Regardless of the cable se-
lected, if it is not properly in-
stalled and positioned inside 
the carrier, it will not per-
form well. Cables should not 
be allowed to cross over each 

other inside of a chain. Also, 
cables of different diameters 
and jacket materials may need 
to be separated by horizontal 
and/or vertical dividers inside 
a chain. Most manufacturers 
are able to assist with design-

Cables with vary-
ing diameters and 
materials may 
need to be sepa-
rated by dividers 
inside a chain.

Image courtesy of KabelSchlepp America Inc.

Strain relief products installed at each end of a carrier hold cable in posi-
tion and keep it from being pulled during operation.
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ing the proper interior separa-
tion for a given cable and hose 
package.

8. Be sure to properly 
strain relieve cables.

The most critical aspect of 
installing a cable inside a car-
rier is its position in relation 
to the curve of the carrier. If 
a cable is pulled either too 
tightly against the inner radius 
of the carrier, or too loosely 
(so it can move out between 
crossbars or tangle around the 
other cables), it will fail pre-
maturely. Most manufacturers 
offer strain relief products that 
are installed at each end of a 
carrier to hold cable in posi-
tion and prevent it from be-
ing pulled during operation. 
For example, options include 
brackets that have integrated 
plates for plastic cable ties, as 
well as steel and plastic cable 
clamps that can hold up to 
three cables each for heavy 
duty applications.

Tips 5 through 8 courtesy of Joe 
Ciringione, igus Inc.

9. Don’t underestimate 
the importance of cable 
management.

Engineers often fail to con-
sider the importance of cable 
management when specifying 
and working with cables and 
cable carriers, which has rami-
fications throughout the life of 
both cable and carrier. Specific 
issues that affect cable perfor-
mance and reduce flex life in-
clude the following:

• The cable carrier that 
is initially specified is often 
smaller than recommended 
because of limited space. As a 
consequence, engineers tend to 
overfill the carriers. This lack 

of space causes cables to creep, 
walk, and twist as the carrier 
moves, eventually compromis-
ing the conductors inside the 
cables.

• A cable jacket that is too 
soft or too flexible can cause 
the cable to fail prematurely 
because of abrasion due to 
creeping, corkscrewing, and 
kinking.

• If the carrier’s bend ra-
dius is smaller than the cable’s 
recommended use, the carrier 
will put too much stress on 
the conductors inside a round 
cable, causing conductor and 
shield failure.

• Cables and carriers used 
in high acceleration, high ve-
locity applications have more 
force placed on the cables and 
their conductors. Additional 
force increases friction and 
puts additional stress on the 
cables, yet another cause of 
premature cable wear.

• The mass of cables and ca-
ble carriers affect the position-
ing accuracy of high-precision 
linear systems. Low vibra-
tion, linkless cable chains tend 
to bounce after motion has 
stopped, affecting the accuracy 
of the system’s positioning.

10. Consider using fl at 
cables to eliminate several 
issues and improve cable 
performance and life.

As motion control systems 
become more sophisticated, 
engineers need to evaluate 
the long-term impact of cable 
management as they begin the 
initial design and specifi cation 
process. Consider the use of 
fl at cables, because they elimi-
nate several cable management 
issues by:

• Increasing space in the car-

rier due to eliminating the need 
for shelves and dividers

• Reducing friction among 
the cables and carrier, which 
decreases stress and abrasion

• Preventing cable movement 
within the carrier (creep, twist-
ing, and corkscrewing) with the 
fl at surface of the cables dis-
tributing the force caused by 
carrier movement

• Reducing cable thickness, 
which signifi cantly increases 
fl ex life and reliability for ca-
bles used in applications with a 
bend radius less than 3 in.

• For cleanroom environ-
ments, the most important con-
sideration is to reduce poten-
tial sources of friction as much 
as possible. Engineers should 
specify chains that are designed 
specifi cally for low particula-
tion and low-vibration use and 
select fl at cables to eliminate 
dividers and shelves, a com-
mon source of particulates. In 
addition, depending on stroke 
length, it is possible to elimi-
nate carriers completely by us-
ing trackless cables.

Tips 9 and 10 courtesy of Paul 
Warren and team, W.L. Gore & 
Associates Inc.

For more information on cable and 
carriers, visit motionsystemdesign.
com and search “cable.”
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