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oday's machines
live and broards ebec-
rriciry, Wirhour

electrical power and

lovw-level conrrol
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o i leale, The ri.l'll:-l.,"i"."ilLl:'. force can he

anything from a two or three-volr digi-

tl signal wo 480-V three-phase power,

pulliu“ l'||n|:-u51| a network of copper
-Lii.lla-l.'.

T say thae cable mmponani 1-nd.'|:r

is an understatement, The profics of en-
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How to make sure your power and

information cables bend but don't break.

lation and shiclding that proeer them,

In motion applications; cables face a
particularly immense challonge, Mot
only must they transport energy and in-
formarion, they also hove 1o withstand
the rigors of continuous Nexing and
bending, Undersranding why cables
bl.'\:'Jh il- Thl.' 'ﬁr!.r Irl:l'l IO Fl-rl'lhli'm- I-I'{"u
motion; learning how 1o insall and
maintain them is the next.

Understanding
cable stress

Connnuous Aexing applicarions in-
duce siress on copper, conducror insu-
lacion, shiclding., and ourer jackes,

This reperition worls cepper extremely
hard and generares high remperatures,
Insealling cables in small bend radii also
produces heat as does currens fowing
in the conductors. Ower ime, thermal
angl mechanical stress Gluses copper 1o
become brivbe, increcasing the chance of
Farigue Failure,

Shickding marenials, based on rinned
copper braid, face similar challenges,
expreriencing the same thermal and me-
ehanleal seress as the copper condue-
tors. IF the shicld happens 1o shear, it
loses s abiliny to Rlier EMERF] emis-
sions, leaving the conductor open o
naine problems and file signals,



Anather smrce of failine i the con-
ductor msulagien opad ourer facker. lisa-
lariinn roomst b ddurahle and resisiai io
temperarume depradasion as well as vil.
Ihining Hexing, conductor fnsulation is
exposed 1o high compression [orees
when clempel in the cable curtier. Con.
dlucoors odsn muse e abrasion resistant
stnice they iide along adiacent comduic.
pois dunng uperation. [nsubagion is exs
prsiad ts hidglwer temgperimines fust as the
sugipiet 15, Hizie can sodten tnsaslason ma-
teral, reducing abrasion resisrance and
increasing cut-thmmph powenal

Thi calsle’s outer facker mue [ewise
resist abmasion becase i's dso subjec m
sotesscs ronm other cables, hinses, con-
duits, and dccessores within the cable
carrive, The cable carrier irself ix alen
abrasia,

Diihiet tonceris nmvoloe the environs
maenie as the mster jacke i exposed 1o oils
anel labrcancs, mectal clisps, and solvenis,
Failure of the ouner jacker will expoe
comefucoor insulation w all of thee ele-
ments. If che insalation cannon with-
s vhe envirenmcntal chllenges, the
rivachime T destimed [or gooudsle,

Proper
installation critical
Installing cable progerdy ensures peak
performance and uibes just as long as in-
stallimg it incorrecty, [hiring flexig, ci-
beles are subjecied 1o copper srcsses asd
vibratimn: conmeciors and crimsped and
siluleverd ermimiios ger thie brang of e
Clamping cables 102 fixed erminagion
puint and supparting them within the
cable carrier reduess the risk of connec-
thons breaking ar che wrminarion.

Steps to overcome
obstacles

* Use of finer copper strands in the
eanductor. Fmer srands ang less suscep-
tible 1o copper fatigne rthan rhicker
ST

* Lise af PYC ar TPE imsulotion, de-
pending on application,

* Non-slip agemt applicd over each
laver of condoctors. This facilicares sliad-
ing of ajacemt eondoerors,

* Mon-wicking textile wrap. This per-
miits gopsducies's ouber bver 1o slide ease
iy along the ouier jacker,

* Shicld separated from conducrors

by a thin inper jacket [for shiclded ca-
bles). This procecns conducror insilation
from the shicld in the evemt ol copper -
tijpoe within the shickl,

* Choices in the outer jacker. For ap-
plicarions requiring & bong fex lile in on-
virommn s thar involve non-aggressive
oilsflwhricanms, a IV jacher will warle,
Hurwever, if a cahle i insalbed jn g harsh
ciwigonment, o polvureghane jackes is

prefenred.

Continuous
considerations

Sevenl facrors moist be constidered
when sebecting a continimin flex cable.
The firm invalees dhe benad tading, Poes
the calsle mvirvarm bend radius mect the
requiremicnts of the application? |3 a
shichd reyuired?® W e over facker be

resisrang to thie oils aind chemicals pre-
setik? Are (e mietal chipn? What i the
I]'rtnl Hl'h.l d-i.:tlﬂrhl.hrll ulllhr |.,4'|||1.- =
eiwr ! Wil cabilic b snbjecied 1o significam
abwtasdon? These are some of the pamme-
1T b coinsler 'll.'hl;"u qm:i.l‘l-,in; -,:Jlnh.:

|I'I'Ha“l|:|:|rl .:|l1-|] l‘Hihll‘-‘l‘lII‘h.'l.' i :ln:
wevuididll ':ilrl llrthr.- 1:1.1I.|.:||:i|:||1, Il'lll l-l.'hnp
eonmiltboned with proper seoction, redice
thae risk ool calede: Callimes. Thimges va wasich
ot fior nelude

* (aly calsles desbgned Far continaos
flexing shauld be usal in g maving cable
wrack applicsviam,

= When sebecring cabile lor enble vrack
the lolloveing mus he aken inmo consid-
erationn emvimommenal eonditions such
o bernpersiure, cheasicil infuencs, -
sy o oepteloior iperation, sowell as -
clingt speesl ail frequeney ol apecition,

#
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Typical Motions for Flexing Cables
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* The cable’s recommendod minkmiim
bend radive should not be exceeded.

* Calsles must be prepared for installa-
tion into the cable rrack without fwists,
bends or kinks. Cable should always be
unwound from the outside laver of the
reel or spool and should never be pulled
fiom o coil.

* Before in=ermian inro the pesck, eable
should be lakl our or hung for o leass 24
hours prior to installarion o relax any
suresies resulting from mransic or siorage.
If cable cannot be relaoed, it should be
shook out by grasping it ar mid-paine
and shaking ns you move 1o each end,
Then, weap each end of the cable with
masking tape and mark the twp of cach
cable end. Maintain this alignment
throughoat installacion and clamplng,

* When placing cable, crack should be
baid out far with the bending direction
facing wpvard then Foed with cables in
working position. Cables should be Lkl
inio the track and not woven berween or
around other eables. Cables shouold lay
loosely side by side in the mrack. A mini-
mum dearanee of fve percent of the -
ble dismeser should be allowed on each
side, When cable is installed in o erack
where spacers are provided, they should
b separmed from each odher.

* The eables’ weight must be evenly
distribured, Heavier cables should be
placed roward the ounside of the erack,
while lighrer ones should aceupy the
track’s cenver. When the cable track i
side monneed, place larger cables roward
the ourside and smualler eabiles roumard dse
inxide of the mrack. Smaller cables must
not be pulled vight agains che inner
track curve and eables muse not be
pushed righe against the ouver track.

* Cables should nor be fxed 1o the
truck or tied wgether in the eack.

* Afrer cable rrack is installed, cables
should be cycled vhrough several flexes
snd observed for freedom of movement.
It s important for cables to move with
complere freedom within the bend ra-
diius, so thar movemens of cibles among

themsehves and with the teck is possble.

* Cables should be clamped into posi-
tson at borh ends of dhe cable prack, Priog
0 clamping, alignment marks on the
raped ends should be correctly posi-
rioned, Do net erash the eables when
clamplng. Clamping points muse be lo-
cated 41 a disance ol 15z able daniceer
fram the end paine of the flexing move-
ment, (When caleularing 15x cable di-
wmeter i is impormnt o wse the ke
eable in the track.)

Designed to flex

Contral and pewer cables operating
in high-speed automared equipment
siuch as ganiry robots, pick and place
machines, automared handling systems,
miachine tools and comveyor syseems are
subjected to a continuous repetition of
Rexing (back and forth in one plane)
and torquing {lenginadinal owisting).
While it is possible 10 use standard con-
trol eables in these applications, i is nat
recommended, as they will not deliver
the long-term performance of cables
specifically designed For this purpose,

Robotic cables are designed o per-
form reliably in a moving spplicacion
withoiur Brigue or Bilate for ot |least sev-
eeal millien eycles. In contrast, sandard
cables uie coarse copper srranding and
plasric materials that need only sarisfy
veltage, flame, and aging requiremenns.
Robaric cables mise meet these require-
ments while withstanding long term
bending a well.

In sdditien, robode cable materials
missr bie resiliens so that once the cable
completes a flexing eyele, materials
immediately return 1o their original
unstressed condidon. The copper con-
ducrors mist be made of fincly dravwn
scrancs rather than coarse simnds. Ca-
bles miust abso be designed so thar the
individusl conductars inside the
jacker have freedoam o move. This
mavement prevents damaging soress 1o
the conducton.

Using cables specifically designed for

Cail 6 aotige B\ |

Priar 1o the age of high-speed
aubomation, comird, power, and daila
eoenmumication cahles weme mstnllad in
stationary opplications. Products wee
dosigned to survive tEmpersiure pxbiemes,
maisture, il and chamicals, while
piowiding the necessary elactrical
refquiremants. Az mase production
capobilitins emerged, factories began o
use sutomnated equipment to perform many
Touting tasks, Storage retneval sysiems,
metal parts stamping. moving of haavy
it with gantry robots, peinting and
weiding al bagan 1o join the automation
arana.

f the firs1 time, applications required

«contiucior cables io withsiand
conlmunus motion. At this early stage. anly
pover cables were instaliad within eabile
carrirs. Controls resided in & special room,
kenping data and communication cables
sakaly mwary from the action. These were
relotively statiomarny applications, suhjacted
ondy 10 the miling motion imparted by cabis
caiers, Cable kengths could be anywhere
froen 5 b0 50 I, saveling up 1o 5 ft/sec
over hend radi from thvee inches o seversl
feat

As \eshnolagy advasced and comtrols
moved put 1o the machine, data
commumicion cablos began appaaring in
cabila camiers. The finar, more sansitie
wire In these cables weren't as well suied
for dynamic applicatians, but the
knowiadgs gained in those mary days has
helped evolve mare nigged cabl solutions.

roborics and other automared applica-
tions produces tangible improvements
in eable Bfe performanc.

W specifying cable for pour aum-
mated application, march your applica-
tion’s requirements with the proper ca-
ble by d.ll[ini your cable supplier for
specific rest dara co ensure that cable will
perform 1o in maximum capabilitics. ®
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