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ELECTRICAL CONNECTIONS
Solderless, Wire-Wrapped

1. SCOPE:

1.1 Purposel: This specification covers electrical connections madg with single,
solid, yound copper or copper alloy wire wrapped around copper [alloy
terminalls without the use of solder.

1.2 Application: Primarily to provide mechanically-and electrically stable
electrilcal connections for electronic application.

2. APPLICABLE DOCUMENTS: The following publications form a part of this
specification to the extent specified heréin. The latest issue|of Aerospace
Materiall Specifications shall apply. The applicable issue of other documents

. shall bel as specified in AMS 2350. ’

2.1 SAE Publlications: Available from SAE, 400 Commonwealth Drive, |Warrendale,
PA 15096.

2.1.1 Aerospace Material Specifications:

AMS 2350 - StandardsS)and Test Methods
AMS 2422 - Gold Plating, for Electronic and Electrical Appligations
AMS 4701 - Copper Wire, 99.95 (CutAg), Annealed

2.2 U.S. Ggvernment/Publications: Available from Commanding Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia} PA 19120.

2.2.1 Military Standards:
MIL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any
means is strictly prohibited without the written consent of the publisher.

Copyright 1988 Society of Automotive Engineers, Inc. Printed in U.S.A.
Al nghts reserved.
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TECHNICAL REQUIREMENTS:

3.1 Materijal

s and Equipment:

3.1.1
3.1.1.1

Wire:

The bare wire shall be a solid, round, copper or copper-alloy conductor

with hardness sufficient to provide the proper degree of indenting of

the
© AMS

3.1.1.2 The

wire and the terminal corner.
4701 or an acceptable equivalent.
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3.1.1.3

3.1.2 Termir

mum thickness of 0.0015 inch (38um) for tin-lead|alloy

w proper stripping of the wire with manual or“automatic
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tin- lead alloy, silver, or go]d as specified. vM1n1mu
kness shall be 0.00005 inch (1.27 um) for all coatings

insulation bond strength to the conductor shall be suff

al (Wrapost):
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3.1.2.2 Tern
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tool
3.1.2.3 When

to ¢

3.1.3 Tools:

onable reuse capabilities.

1iminate surface deterioration in very corrosive enviro

wire.wrap tool shall be a hand, air, or electrically po

inals shall be made of beryllium copper, phosphor bronz
er alloy as specified on the drawing, Hardness shall b
ent damage or deterioration during wire-wrapping and pr

inals shall have edges withia maximum radius of 0.003 i
edge burrs not exceeding-0.0015 inch (38 um) and shall
parallel within 0.005 iinch per inch (0.005 mm/mm). The
inate in a radius or bevel to facilitate insertion into

specified, terminals may be gold plated in accordance

Copper conductors shall conform to

"oating of
n coating
with a
coating.

icient to
tools.

D
=

or other
adequate to
bvide

2]

nch (0,08 mm)
be straight
tip shall

the wrapping

vith AMS 2422
ments.

ble of wrapp1ng the w1re under tens1on around a single

ered tool
erminal or
en repaired,

readjusted, or modified shall be adequately tested to demonstrate the
capablity of producing connections in accordance with this specification.

3.1.3.1 The
cap
two

3.1.3.2

The unwrapping tool shall be a hand tool with a helical wedge top for

the separation of wire from the terminal when the tool is threaded
between the wire and terminal.
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3.2 Procedure:

3.2.1
3.2.1.1

Description:

Solderless wire wrapped connections are made by wrapping a specified

number of turns of wire, under tension, around a single-post or two-pin

rectangular terminal having sharp corners.

The sharp corners of the

terminal (wrapost) produce high pressure points resulting in

indentations of the wire or both the wire and terminal to provide

electrical continuity and mechanical stability of the connection.

3.2.1.2

3.2.2 Process:

3.2.2.1 Solderless wire-wrapped connections shall_ be )made with eith
automatic wrapping tools as in 3.1.3.1 capable of wrapping
which conform to all requirements of this specification. T
of operations for making wrapped connections shall be as fo
Figure 2):
3.2.2.1.1 Ipsert the stripped wire intolthe feed slot (hand tools o
3.2.2.1.2 Bend the bar wire, or insulated wire when a modified conn
specified, into the notch in the tool to anchor the wire
only).
3.2.2.1.3 Pllace the large hole of the tool over the terminal.
3.2.2.1.4 Rptate the tool spindle around the terminal.
3.2.2.1.5 Rpmove the“tool from the terminal.
3.2.2.2 Pripr towrapping, the wire shall be positioned radially sd
subsequent routing of the unwrapped portion does not tend {
confrectiom.

Whem—sp P

of mot less than one-half turn of insulated wire in additio
reqyiired number of uninsulated wire turns to provide improv
characteristics.
with at Teast three corners of the terminal (See Figure 1).

To accomplish a half turn, the wiré|must

11 consist

n to the
bd vibration

be in contact

er hand or
connections
he sequence
11ows (See

nly).

ection is

(hand tools

that

o unwrap the
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3.3 Properties: Wire-wrapped connections shall conform to the following
requirements:

3.3.1 Wire Turns:

3.3.1.1 The minimum number of effective wire turns shall be as follows:

Wire Size Number of Turns
AWG minimum

30

D0

26
24
22
20
18
16

WA ROOITOIOY]

3.3.1.2 The wire helix shall be closely wound on<he terminal wit

3.3.1.3

o

cpnnection may overlap the last turn of uninsulated wire

Eer]apping or breaking. The first turn{of insulated wir
below it on the same terminal. The maximum allowable spa
%urns of wire, excluding the first and 1ast, shall be 0.0

0,13 mm).

e |

he clipped and dressed end of the wire shall not extend
nch (0.51 mm) beyond the*diameter of the connection.

—e

3.3.2 Strfipping Force:

3.3.2.1

The minimum stripping force necessary to first dislodge a

n the turns not
b in a modified
in a connection
ce between the
D5 inch

nore than 0.020

wrapped
pwn in Figure 3

cpnnection when(tested by using a stripping fixture as sh
spall be as follows:
Wire Size Stripping Force, minimum
AWG Pounds Force Newtons
30 4 17.8
28 5 22,2
26 6 26.7
24 7 31.1
22 8 35.6
20 8 35.6
18 15 66.7
16 15 66,7

3.3.2.2 The stripping force shall be applied at a uniform rate not to exceed

1 inch (25 mm) per minute linear velocity. The stripping

jaw shall

engage at right angles to the axis of the terminal. Clearance between

the terminal and the test fixture jaws shall not exceed 0
(0,38 mm).

.015 inch
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3.3.2.3 The stripping force shall be measured with a gage to an accuracy of not
less than 1% of the reading in the test range.

3.3.3 Unwrap:

3.3.3.1 The wire shall withstand being unwrapped from the terminal and
straightened without breaking or cracking.

3.3.3.2 Visual examination of the unwrapped wire shall show a uniform
indentation in the wire created by the terminal edges.

3.3.4 Gas T{ght:

3.3.4.1 The total gas tight area between the terminal and the wire [of a wrapped

connection shall be at least equal to the area of the crosg-section of
thel wrapping wire.

3.3.4.2 To |determine the gas tight area, the sample connection, if|the terminal
is plated, shall be suspended in a test tube. containing approximately
1 2 mL of aqua regia. The sample connection shall remajn suspended
over the solution for at least five minutes until the fume§ have
attlacked the plating.

3.3.4.3 Sanple connections treated as in 3.3.4.2 or which contain Ynplated
terminals shall be suspended in a‘test tube containing approximately
1 of ammonium sulfide solution and shall remain suspended over the
solution until the terminal turns black. The sample shall|then be
removed, rinsed, dried, and-unwrapped so as not to scratch|the
terjninal. The gas tightareas shall remain bright, after pinsing, in
shdrp contrast with the,exposed blackened areas of the terminal.

3.3.5 Conndction Resistance:

3.3.5.1 Theg electrical resistance of the wire-wrapped connection,
voltage drop)across the actual joint, shall not exceed 3 mi1liohms.

3.3.5.2 When environmental tests are specified, the changes in contact
reqgistance as a result of such tests shall not exceed 2 miflliohms.

3.3.5.3 The : i izes of AWG 22
and smaller and 7.5 amperes for wrapper wire sizes larger than AWG 22.

3.4 Quality:

3.4.1 Connections, as received by purchaser, shall be of such quality as to
p comply with all requirements of this specification. Care shall be taken
to ensure that there is no bending, turning, or twisting of terminals
during the fabrication process. The completed connection shall not be
mechanically disturbed. A1l loose wire and clipped wire ends shall be
carefully removed from the assembly.

3.4.2 Degradation of the wrapping tool shall be controlled by inspection
procedure. Method for testing shall be as specified by purchaser.
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4. QUALITY ASSURANCE PROVISIONS:

4.1

4.2

4.2.1

403

4.4 Approval:

4.4.1
¢

4.4.2

4.5

Responsibility for Inspect1on The vendor of wire-wrapped connections shall
supply all samples for vendor's tests and shall be responsible for
performing all required tests. Results of such tests shall be reported to
the purchaser as required by 4.5. Purchaser reserves the right to sample
and to perform any confirmatory testing deemed necessary to ensure that the
connections conform to the requirements of this specification,

Classification of Tests: Tests to determine conformance to requirements for
properties (3.3) and quality (3.4) are classified as acceptance tests and as
preprodue%+eﬁ—tests—aﬁd—sha++—be—pefformed—prTor—to—or—on—thEF1n1t1a1
shipmept of connections to a purchaser, on each lot, when a Change in
materipl and/or processing requires reapproval as in 4.4,2}-and when
purchager deems confirmatory testing to be required.

For gdirect U.S. Military procurement, substantiating test data and, when
requested, preproduction test connections shall be submitted to the
cognfizant agency as directed by the procuringsactivity, confracting
offiger, or request for procurement,

Samplipg: Shall be as agreed upon by purchaser and vendor; a (lot shall be
all the wire wrap connections produced using the same tooling [and set up,
equipment and wire type, processed under-the same fixed conditjions, and
presented for vendor's inspection at_ one time.

Samp]e connections and the wrapping procedure shall be approved by
purcIaser before parts for production use are supplied, unless such
approval be waived by purchaser. Results of tests on producltion parts
shal] be essentially.equivalent to those on the approved sample parts.

Vendor shall use materials, manufacturing procedures and processes, and
methgds of inspection on production parts which are essentiaflly the same

as those used<for the approved sample connections. sary to make
i i ndor shall

submit for reapprova] a statement of the proposed changes and, when

revised proce . bhed or—toreceiptof reapproval.

Reports: The vendor of wire-wrapped connections shall furnish with each
shipment a report showing the results of tests to determine conformance to
the acceptance test requirements and stating that the connections have been
fabricated in accordance with the requirements of this specification. This
report shall include the purchase order number, lot number, AMS 2695B, part

number, and quantity.
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4.6 Resampling and Retesting:

noncaon

5.

forming spec1men

PREPARATION FOR DELIVERY:

5.1

connec
5.2 Packag
commer
pertai

to ens
carrie

5.3 For di
MIL-ST
procur

it mee

ACKNOWL

require

If any specimen used in the above tests fails to
meet the specified requirements, disposition of the connections may be based
on the results of test1ng three additional spec1mens for each original
Failure of any retest specimen to meet the
specified properties shall be cause for rejection of the connections

represented and no additional testing shall be permitted.
tests shall be reported.

Results of all

Parts shall be handled and packaged in such a manner as will ensure that the

Lions are preserved.

es of connections shall be prepared for shipment. in acc
cial practice and in compliance with applicableCrules a
ning to the handling, packaging, and transportation of
ire carrier acceptance and safe delivery. ®ackaging sh
r rules and regulations applicable to thé{mode of trans

D-794, Level A or Level C, as specified in the request
bment. Commercial packaging as_im 5.1 and 5.2 will be
Ls the requirements of Level C,

FDGMENT: A vendor shall mention this specification num

revisio
REJECTI
to reje

NOTES:

Margin

Speciti

n Tetler in all quotations) and when acknowledging purch
DNS: Parts on which:électrical connections do not conf

cation, or to modifications authorized by purchaser, wi
ction.,

gl Indicias The phi (@) symbol is used to indicate tec

change

Dimens

8.3

Title,

Wrappi

proper
primary units and are presented only for information.

s from Xhe previous issue of this specification.

ions-and properties in inch/pound units are primary; di
ties in SI units are shown as the approximate equivalen

rect U.S. Military procurement, packaging shall be in a

2d physical characteristics and properties of the wire-wyrapped

!

the connections

rdance with
d regulations

111 conform to
portation.,

ccordance with

for
pcceptable if

ber and its
hse orders.

orm to this

11 be subject

hnical

mensions and
ts of the

number, and date of this specification

Part number of connections desired
Terminal material desired

ng wire size

Method of testing for wrapping tool degradation (See 3.4.2)
Applicable level of packaging (See 5.3).

For direct U.S. Military procurement, purchase documents should spec1fy not
less than the following:
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8.4

8.5

8.6

Similar Specifications: MIL~STD-1130 is Tisted for information only and
shall not be construed as an acceptable alternate unless all requirements of
this AMS are met.

Connections meeting the requirements of this specification have been
classified under Federal Supply Classification (FSC) 5935,

This specification is under the jurisdiction of AMS Committee "B".
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