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EXECUTING A GOOD ELECTRICAL
CONHNECTION
A oood ekectricol conmection Boone thot
conduct cument sofel at o low tempemitues,
rezulting in enemy soving, ond con ost for
FRCIT Yo i G300 yetim o e o neE .

The e are genemlly thres impontont foctor
in executing o good electicol connecticn:
+  Typeof Connecton
« Crimping Took and Dies
« Woirnoinship (eudlity of wisrkd

TYPE OF CONNECTORS

Connector are ether mode of copper or
alurminium; both howe their own eapective
attibutes.

COPPER CONDUCTORS
Copper connector are used o join crend o
copperconductor Thess connector ore mode
of copper thot comes in o high conduct ity
copper tube of sufcbke thickness, A lug will
heree sufficient polm crec and bomel Ength,
while o link will horee sufficient link Ength, and
ig ploted with tin o prevent comesicon, Copper
hoe mony omdes. For electricol puposes,
Electrehtic Copper (E20ud with purity of 99.9%
and conductivity of 9% LACS ooyt used.
lEing kow guality, recycled copper s not
recommended, oz the conductivity B oonby

Caoble Lug
Complianttc M5
1540 2002
Size
Max, FVC Wi

Cument Pafing in
5 Fhase

Non<complant
Cable Lug

B te 28%. Retfernng te the cormpomeon chort
betwees n compliont and norroomplicont coble
luge ciomerding to MS 154002002 (Thart 1), for
the some size of coble luoe | when conductiviby
B o cnd the wall thickress is kess, the current
oo pocity of the coble lug B ooty affected,

Inthe excmple of the 200mnd coble g, the
cument copocity for the compliont ug iz 5514,
cis componed to 22448 for o nen-cormplicint lug.
There Ba 89.7% educticn in cument copocity.

A forthe 240mnd coble ug, the cormplicint
ug Eegetered o curent copocity of 4254 while
the me reesrnplicint lug ot cnke 2048 0 27 2% eas
in the curment copocity.

Currenth, moiny types of coble conrector
o imported, some of which are ether not
suftcs bl fereur uss o ore infencrin guality. These:
may ezult in high tempeciture (ene oy o) ot
connections, of even burn the connector. The
only wo to prevent this B fo uxe o stondond
connecter With the in mind, the Mokysion
Stanoord wos deve ioped ond cbioined in 2002
(ME1840 for Cable Lug)d cndd in 2008 (M5 1773 fior
Zoble Link).

ALUMINIUM CONDUCTORS

Alurninium connector are wBed to oin or end
termincl of clurminium conducho s, Aluminiorm
Ei-rmnetal connector, on the other hond, cne
ueed e lely to join or teminote to oo pper.

Cable Lug
| Comphantfo M5
| 1540 :200 2

Hon-com plia nt
Coble Lug

215 amim 127 amrm
ke (loe 2519 L L (reee 35.3%)
Length 1015 21.1 mm
110.1 mrn (lese 7.8%) 1087 marn (ess 12, 1%)
wWall Thic kness 2.2mm 2.8 mm
>R 1 (s 17.5%) Samm fless 21.2%)
Conductivify £ 3%
" (s 450 i ez 16%)
Cument miting B s Cument reging B 304 A
Bala (k=ee B9 5% A85 A eme 27 2%

Clrart 1 Comr par s betwe e o phard amd’ by -cosr pia it Cable Lugs

n
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The cormect aluminium connectorns (o use are those with electricol
grode alurminiumm v matericl 1030 or 12500 1t hos purity Byelof 99.5% . and
conductivity is at a0%. e hordness is soft. Nen-eklecthical grode aluominiomm,
due to it 2w purity, onb hos conductivity of A0% 1o 50% or lower o
homnese i albo wrond, resulting in the aluminium crocking during the
crimping proces. Therefore it B important to check and insist on electrical
grode motericl when purshosing aluminium connector.

When it comes to conductivity, caluminium B the best alternot e
to copper in terme of commenczial value and engineering propertises.
Compared to copper the specific gmvity of aluminiurm is onb o thind but
ite electical conductiviy B up to 80% of that of copper. Aluminium iz ko
0% cheaper than copper Due to ite ightweight and low cost relotively,
gluminium conducton are widely used in elecirical projects fodoy .

Howeswer when aluminium comes in contoct with copper. it oon couse
comeeien in g shet spon of time, resulting in o domoged confoct. Since
dluminium o nd copper hove different eectricol potential ond expansion
rotics, the hot and cold oyl with exposure to air will increces eeistonces
ond comode the contoct. This phencomenen s known s the coupling
effect.

In the post, mony aluminiom conducton installed Broke down after o
short pericd of use. This coused consultant enginesn to shy owoy from
gpproyving the use of aluminivmoonducten, resulting in it being e populor
for use in indoor electricol wiring.

Howeswer the e nors chonged withthe intfreductionof frict ion welding
type BFmetal connecton. Used widely todoy , the Bi-metal connectoris the
beet s lution to the contoact preblem between aluminium and oopper.

Aluminium and copper are fused in o process coled friction welkding.
Thie iz dene by spinning aluminium and copper in o mochine to allcw the
metals to rub cogoinet ecch other, producing high heot, Dunng the stooe,
o strong forse B applied to weld the two metals toget her A good guality
friction wekding willzealt he twe metalsurfoces pefect iy without any girgop
ond the prevents coresion on the contact, A good and sufficient welding
ared dlse contricutes to the mechanical strenath of the connection.

euality Brmetal oconnector are mdinly preeduced in Europe, with
dimensien: that cre compliont with Fones standand NS &8-5-90 fitled
"Connection of  Aluminium Conductor  Insukbted Caobkes by Deep
Indentaticn”™ and type tested to BT &12228-1 tited "Comprestion and
Mechanicol Connecton for Power Cable for Rated Volooe: up to 20KV,
THE cnd Maloysio have ake odopted the stondord and the type test.

Many BEmetal cennectorn are impented inte Molklkysio, Some ore guality
preducte but there are mony infedorcnes s well Thersfore it & impoeroant
to eelect o Brmetal connectorthat & compliont with the above standonds
ond to type test it befere it con be contidered ond oose pted oo wofe 1o be
instalied in o preject with aluminium coendustomn.

CRIMPING TOOLS AND DIES
The s=cond imporont foctor in executing o good elect ool connection
iz to uze the cormect crimping tecls and dies. A preper tocl ond die cre
necewon to perform o good connection. Simply Buyving an internaticnal
bEronded tocl B onet goed encugh. One must consider o matching die
before purchozing the ool

The hexogon die B usucll uzed forcopperconnectoer. Howving the right
die iz o impertant than the fecls. The Germnon "Din®” stondoard die B nct
suitcble for the Molkysicn Stondord opplicotions. A customised die suitable
for Maleneion connector is required. Connecter manufocture s will olwoys
recormimend the right size of die ond this &8 uzuclly shown in the cotalogue
of connector oz ilustroted in Chat 2 below:



FEATURE

Low Voltage Cable Lug for Copper Conductor
Crimp Type for Hexagon and Indent Die
High Conductivity Copper: 99% T.A.C.S

Copper Purity: 99 9%
Finishing: Tin Plated
“Type Tested to MS 1540:2002”

z 1 8 ¥ AF  inm.m
O IS 5 -
o 3 o T
CL
Conductor Size- | TL CL ID T W | Crimping Tool | Hexagon | No.of
Stud Hole Die AF | Crimps
2.5mm” — M5 19 7.0 23 0.8 5.0 CE-10 Indent 1
3Smm?-M5 | 42 | 150 | 84 | 12 | 160 | CP-240 9.1 1
185mm? — M5 78 | 320 | 190 | 26 | 350 | CP-240/CP-630 20.0 21
630mm? — M5 143 520 |35 | 51 | 640 CP-630 37.0 3

* All dimensions in mm

Chart 2 Cricep Type fr Hexagon amd ke rd Die

For aluminium connector, an indent die B oommenly
used. There are three odvonioges in using o constant
wolurme containing die.

«  The conmector will ot bend ofter cnimping
« The kEength of connector boreel B oontnoled afte reimping
«  CAmping positicn by index on the confoiner

Selection of Cimping Toolond Die: 11100
There o many tyvpe of cimping took in the mofet fodon,
which includes srall mechonicol tocls, hand cpemoted
fwvdrouls ool and ekectic/bottery cpemoted tocle. I B 18 b 240mm® Mydraaic Too!
impotant to choces the nght tock. Thoceing o ool which
coin cimp frem 1amm? to 10007 i ot pocticol due o it
weight, s and oot The comect woy B to select o small
hond tood for 1.5mm? toe 10mm? oo nnectos, o mid-minos
ool fool for 18mn? to 240mm? connectons oand o
big hvdroulic fool for connecter up o &30mMme. For big
connecton thot are 30mm? or bger, an electic pump B
ctnzngly recommended 2o that it B ecser for the instoller

tt iz ckc impotont = moke sure the instoler cimps the ﬂ fﬂ ﬁ g
y i ’ i
_

connecton aosording to inst ucticns.

1850 & fho B30 & ¥ Hdmelic Too!

CONWAY CRIMPING TOOL

1-“‘“

5w T ho s st Hamd Tool A6 o ¥ o 240w * Hydmawlie st ool

T wRUTER A H
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There cnre voricus sshocl: of thouoht on o whether the
deep-indent type compressicon i sUpencr fo the hexsooon
type compressicon. Howewsn  pesuffs from scientific
expenments show thot thers iz gbesclutely noe differs nces
in using the hexogen de or deep-indent die, when
moatching connector and die are used, Tountries like
34, Austrolic and Sermony all use the hexogon die for
dluminium sonnectors, whilke Frones, oy and Molonsic
us= the indent die.

For copper connectons, cument giebal trend fovours
indent dies for small conducters and hexooon dies for
irger oo ngucst ore, Foraluminiun oo nnecst o, deep-indent
dies ore used for all conducto s, In fact, indesnt dies s
oetting more popular for aluminium connecto e becouse
ot the cadvantoges in using o containing die.

Monufocturer of electrical compressicon  terminok
and jzinty will hovve o gocd understonding of the best
wioy o compress their own oonnector thesfors it B
Eoommended to appreoch them for odvics when
M ROy

WORKMAHNSHIP (&UALITY OF WORK)
The humon focter i@ equally impertont in ocheving o
good electricol connecticn. e wital thaot wiremen cand
electrizione  work according to the  monofocturers
instructicns. After rermoeving the insulaticon and ckeaning the
conductor (f necewan), the wiremon o electicion poyve
an impefont mole in selecting the wome ske oonnector
and die to execute 0o good full cimp by using the dght
crimping tocl. For bigoer caonnectors, cimping should be
done monre thon once, or ooserding o mon ofocturers
instructiconsoe shown intheconnectorproeducts cotaloaue.,
In Molysio, pecige toocle ond dies are now eosily
ovnikble.  Thepfore, when quality oconnectorn e
cepcted, and work s comed oot in complonce to
stondord procedure, all joint: and terminoticn: will ecsily
cchieve good elect ool connections.

CONCLUSION

The Maoloyeicin Standord oen coble uoe cnd links B rmecint e
stoincord e cnd prevent the e of infericr and unsutoble
cobke uge in the connection of conductor 1o electrical
equiprnent. The guidelines for cvemll installed coble luoe
dirmensions wene droffed with due considerction o the
cureent proctices in the industne cnd the cormmen uecioe
of earmping ook and dies.

Te oveid  unnecessony prebemns, the  WMokssion
Stoindord shoul Be specified when purchosing coible
luge or coble linke. Enginesr ond plonners howve the
responsibilty to s pecify coble luge or linke thot comply with
the Moloyeicin Stondord, Use e toc, sheuld insist on Boyving
the richt coble luge and linke s that the cennecticons will
be ot an cptirmun terpe et uee. This will crvc s doinge e us
cpplicaticne and help ensure electrical installoticns ore
soife. The use of noen-rmotching die for coble lugs, coble
links, cnd sector oo pper oo nductor in electrical instoliotion
con be prevented f usem e owoine of the dght stoindoind
equiprnent being uxed for stondond Molkyeicin coble luoe,
links cndd oo nnestor (either oo ppereralurminiorm

Lot But et lEost s workrnonship, whenrs the right
proecsdunre of crimping roust Be fellcwed o ensure thot
the coble ugs, links, connector ond crimping eouiprent
will result in cchieving aocd if not exeellent ekectricol
connecticn. .
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