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he developmént of ‘crimping
technology began in the 1940’s
with' the intention of prov1dmg
an alternative to soldering. The major
drawback of soldering at that time was
the operator sensitivity of the
predominantly hand or dip soldering
process. Reliable soldering depends on
the proper control of cleaning/fluxing
during preparation of the wire/
terminals and time/temperature during
" - the soldering process itself.“Cold joints,”
resulting from | improper
time/temperature relationships, could
be difficult to identify and, t_herefore,'
had the potcnual for ﬁeld failures.

The cnmpmg process prowdes an .
opportunity to reduce or elumnatc .
operator -sensitivity through the’
development of crimping technologies
which are capablé of - producing
repeatable _and reliable’ 'crimped :
connections. Today a wide vancty of. .
cnmpmg systems are used over a broad
range of clcctnca.l .and elcctromc

apphcatlons - ; 3
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st -'il 'spei:iﬁc"wi}ir‘eﬂsizé"( or ra'ligenﬁf sizes)

’ ea cnmp termmal suitable for Lhe wu'e(s),'

. + deformation
. combination
" produces the

- which determines the final cross secnona.l’

~-additional discussion of the crimping

proccdum to ensure reliable crunpmg
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A crimping system consists of: -

" a crimping tool specxﬁc to the selected
w1re/lenmnal combmauon

uch a system is crmcal to .
is : that . comtrolled
of the w1re/tcrmma]
by the crimping tool
metallurgrcal/mccharucal
interfaces - which  determine  the
mechanical and electrical performance
of the crimped connection. Control of the -
deformation process comes from thc‘ v
wire/terminal selection process, which *
determines the initial cross sectional area,
conductor(s) and terminal, which will be
crimped, and the geometry of the tooling, . -

area of thc cnmped connccnon

CRIMP TYPES AND THE
process . and- crimped connection ,.ACRIMP ING PROCEgrSS les of cnmp
gcomcm&s the relationship between : ,Lhere are two rnai dt}:j ed barfel,
(defornation “and cnmped connection termmals OP en barrel and closec b3
and’ mspectmn‘ “Barel,” more cofrectly “crimp or wire ™"
R: erformancc - barrel; refers to the section of the

tcrmmal into Whlch the wire is inserted
' R —— Contmued on page 6

",lecn ‘this brief overview Somé

processa are m order

Good Crimps Don’t Just Happen -

Pre insulated crlmps are’. avallable ’

Continued from page 1

", -only in closed barrel terminals and can.

and the crimp barrel is then deformed
around the conductors during the
crimping process, as will be discussed.
Examples' of each_ are provnded in
illustration one.

* 'the insulation support barrel is exactly
as the name implies. The insulation "
support barrel is deformed around the ' .

wire to support, or grip, the insulation
and provide the equivalent of a strain
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lllustraliqnj:Schpmatic illustration of open and closed barrel crimp terminals.

The differences are clear, closed
barrel terminals require that the wire be
inserted .axially and vertical placement
is possible in open barrel terminals. This
diffcrcnéq:-tmnslzt:s into significant
increases in ‘process speed when open
bam:l terminals are used because the
target arca for -wire insertion is larger
and’ lhelrvcnial placement easicr to
mplman 1Open. barrel terminals are
lhc; pmfcm:d Jype for high volume
:uxomauc, Ipmcm ‘also,” but - in
gcncnl,'th volumms will be lower.
Closed»bam:l ‘terminals are often used
loosc Ppicce with  hand “tools and
scmiaummzdc equipment. ;

:!M? ddffjo “featiires of crimp
terminals merit attention: the insulation
support‘or grip;i and prcinsulauon of
dosed barrel terminals. The function nf

relief. Insulation support 'feature§: in' |

open and closed barrel terminals-‘are
also illustrated in illustration two

Insulation supports provide a sngmﬁcant 3

improvement in the stability of crimped
connections  in -~ high_ - vibration:

. environments as well as enhancing

tensile pull strengths.

provide desirable assembly advantages.

In essence a plastic insulator is attached .
to the terminal by a variety of means :

and the crimping process is pérformed
through the insulation. This, of course,

. requires’ that the insulating material .
- have sufficient ductility to withstand the .

deformation of the crimping process.

Illustmtron two contains a schematxc
of a crimping process, in this case for an

.open barrel terminal. The major. stagcs in .

cn.mpmg include: . ;. o /,.

e gath:rmg the strands of the’
prestripped wire. ;
edeformation of the - -~
barrel/conductors. .
 +a controlled 'stop to limit the
deformauon

crimped connecuon
performa.ncc as Wl.l] be discussed in lhe

“nextsection. S . G- 7

The controlled stop estabhshes the -
: cnmp height which 'is"a momtor of
.* érimp quality as well as process control. .
:.Control.of the’ dcformauon of the barrel »
- and -conductors. during crimpmg is
g cnucal to:-

"~ PERFORMANCE . 5s

All mechanical methods of 'm:
electrical connectionsmust meet the‘
same general requirements which
include: i

*establishing a metallic contact interface.
-mainta.iniﬂg adequate mechaxﬁul-strengﬂl

eensuring the stability of the contact interface
over ﬁme

N Estabhshmg Yat 'rh‘c’talhfc contact

- ‘interface is necessary to ensure both a
. low electrical resistance .

mechanical strength connecti

. minimum level of mcchanical strength

isy required to survive, the handlmg

‘operations whxch will be: cxpenenccd

during asscmbly of. thc product -in-

" which the wires or connectors are-used.

Clearly; the coma.ct interface, since it
".provides both the - electrical s.and

mechanical charactensucs of - the‘
_connection, must -have_ ' suffic cxent
_stability to -, survive . the . various |

- disturbanees. mcchamcaj electrlal and:
thermal, to which the connector will by
exposed in the equipment in which itisg
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There are: two basxc mechamsms for

establisbing d_ . maintammg
permanent contact mtcrfaces They are
cold welding and the generation of an
appropriate residual force distribution.
These mechanisms are interdependent
and both contribute to the rehabthty of
permanent connections. :

Cold Weldmg

Cold welding always occurs when
two “metallic “surfacés ‘are brought
together under an applied force and
sliding or wipirig actions, which is the
~ case in the crimping process..

Residual Forces LR
An “appropriate residual force
dlStl‘lbUthﬂ is one which acts to

maintain a’ positive force on the contact

interface. While - the resxdual force ;

distribution in a’ crimp”is Quite’
complicated a simple example indicates
their general behavior. Resrdual forces

are developed during crunpmg due to -

the differences in elastic recovery
between the conductor and the crimp
barrel as the crimp tooling is removed.
If the conductors tend ‘to spring back
more than the crimp barrcl the barrel
will exert a compressive force on the
conductors which will - mamtam the
mtegrrty of the contact mterface .

Cnmpmg Mecbamcs s PO

- The essenttals of the - mechamcs of
the “crimping “process "““can’ “be
understood by discussion of the data
shown in . ﬂlustratton

mechamcal strength as measured by the

should be noted that L‘electncal
performance tncreases as. millivolt drop
and . resxstancc decreasé,”"The . data ‘in

illustration three are schematic only and
not intended to represent any specific
crimping system. The relative shapes -
and magnitudes of such curves are, of
course, dependent on materials and
terminal and tooling geometries. The
following description ‘of crimping
kinetics  is also general, but
representative of typlcal cnmpmg
proccsscs S

- © = ..r.;'_‘f; e
Consxder first, the

| strength curve. Pull strength increases
* slowly as deformation begins. At this

POmt the mechanical strength arises

L _not

i deformauon:'l‘h
three.. The o .

“tensile strength and the electrxcal'

mechanical

~ CONNECTIONS -

" mechanical strength with' deformation

reflects this fact. The peak in the pull

. .strength occurs in the region where the
- combined cross secuonal area of the

termma.l and the conductors is reduced
" below that of the undeformed areas. The
tensile strength of a crimped

connection can approach that of the -

wire 1tself

The electrical performance data has a
different shape than the mechanical
_strength, showing a_broad plateau in
performance followed by an decreasing
tail. As mentioned, the cold welding
process results in the metallic interfaces
which are responsible for the electrical
- properties of the interface. The same
description of the deformation kmettcs

_ therefore apphes The different shape of .

the curve arises from the fact that the

_ electrical performance has a“minimum”

value which is realized when the
contact area approaches that of the

- cross section of the wire. Addtuonal" 2
.contact area results only in margmal e

decreases in resxstance The addmonal

area, however, may be tmportant when'

. the stabtltty of the _crimped joint js.

taken into’ account Resnstance increases - )
ea is’
“reduced below that of the ortgmal

again when the cross scctronal

conductor/termmal Cross sectton

-The opttmum values of rnecharucal.

strengt.h and elecmcal performancc do
in gcneral ,occur at..the ;same

"The electncal and mccharucal
performance of a cnmped connection
results from a controlled deformation of
the conductors and crimp barrel which
produces micro cold welded junctions

" between the conductors and between
conductors and the crimp barrel. These

junctions - are. maintained by an
appropriate residual stress distribution
within the crimped connection ‘which

- leads to. mtdual forccs wluch mamt:un ‘

'the stabxhty of the’ ;unctions :
> ,.,‘ 4

INSPECTING CRIMPED
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