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ELECTRICAL CONNECTIONS
Solderless, Wire-Wrapped

1. SCOPE:

1.1 Purpose: This specification covers electrical connections madé’lwith single,
solid, nyound copper or copper alloy wire wrapped around copper alloy
terminals without the use of solder.

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

2. APPLICABIE DOCUMENTS: The following publications form a part of [this
specification to the extent specified herein... The latest issue df Aerospace
Material [specifications (AMS) shall apply. (The applicable issue [of other
document] shall be as specified in AMS 2350.

2.1 SAE Publications: Available from SAE,:'400 Commonwealth Drive, Warrendale,
PA 15096. '

2.1.1 Aerospace Material Specifications:

AMS 2350 - Standards and Test Methods ' ‘
AMS 2422 - Gold Plating,” for Electronic and Electrical Applications
AMS 47|01 - Copper Wiré; 99.95(Cu+Ag) (CDA 102), Annealed

2.2 U.S. Goviernment Publications: Available from Commanding Officer|, Naval
Publications and_Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

2.2.1 Milit Standards:

MIL-STP=794 - Parts and Equipment, Procedures for Packaging anld Packing of
g9 g

SAE Technical Board rules provide that: “‘All technical reports, including standards approved and practices recom-
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the
Board and its Committees will not investi?ate or consider patents which may apply to the subject matter. Prospec-
tive users of the report are responsible for protecting themselves against liability for infringement of patents.”

Copyright 1982 Society of Automotive Engineers, Inc.
All rights reserved ) Printed in U.S.A.
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3. TECHNICAL REQUIREMENTS:

3.1 Materials and Equipment:

3.1.1 Wire:

3.1.1.1

3.1.1.2

3.1.1.3

3.1.2 Termfinal (Wrapost):

The bare wire shall be a solid, round, copper or copper-alloy conductor
with hardness such as to provide the proper degree of indenting of the
wire and the termirnal corner. Copper conductors shall conform to

AMS 4701 or an acceptable equivalent.

Thp bare wire may be coated with a continuous and unbroken cpating of
tih, tin-lead alloy, silver, or gold, as specified. Minimum coating
thiickness shall be 0.00005 in. (1.25 m) for all coatings with a maximum
thickness of 0.0015 in. (38 m) for tin-lead alloy (éoating.

The insulation bond strength to the conductor shall be such &s to allow
proper stripping of the wire with manual or adtomatic tools.

3.1.2.1

3.1.2.2

3.1.2.3

3.1.3 Toolq:

3'1'3.1

3.1.3.2

Te
co
pr
re

inals shall be made of beryllium copper, phosphor bronze| or other
per alloy as specified on the drawing. Hardness shall be adequate to
vent damage or deterioration during wire-wrapping and provide '
sonable reuse capabilities.

Te
wi
an
te
to

inals shall have edges with a maximum radius of 0.003 in} (0.08 mm)
h edge burrs not exceeding 0.0015 in. (38 m) and shall be straight
parallel within 0.005 in. per inch (0.12 mm/25 mm). The tip shall
inate in a radiys or bevel to facilitate insertion into fhe wrapping
1.

When specified, ‘terminals may be gold plated in accordance with AMS 2422
to|eliminate)surface deterioration in very corrosive environnents.

The @ire wrap tool shall be a hand, air, or electrically powered tool
ca3abie—of—wrapping—thE—wirE—undEr_fEngiﬁﬁ_afﬁﬁﬁa_E_ETEEIE_Egrmina1 or

two parallel terminal pins. New tools or tools that have been repaired,
readjusted, or modified shall be adequately tested to demonstrate the
capability of producing connections in accordance with this
specification.

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 Description:

3.2.1.1
number of turns of wire, under tension, around a single-post
rectangular terminal having sharp corners. The sharp corners
terminal (wrapost) produce high pressure points resulting in
indentations of the wire or both the wire and terminal to pro
electrical continuity and mechanical stability of the connect

3.2.1.2 Wwh
of
re
ch

wi

n specified, a modified solderless wrapped connection-ghdl
a minimum of one-half turn of insulated wire in addition +#
uired number of uninsulated wire turns to provide improved
racteristics. To accomplish a half turn, the wire must be
h at least three corners of the terminal (See(Fig. 1l).

3.2.2 Process:

3.2.2.1 derless wire-wrapped connections shallibe made with eithex
omatic wrapping tools as in 3.1.3.1°‘capable of wrapping cg
ch conform to all requirements of this specification. Th¢
operations for making wrapped connections shall be as foll
« 2):

au
wh
of
Fi

3.2.2.1.1 nsert the stripped wire into the feed slot (hand tools onl

3.2.2.1.2 end the bare wire, or'.insulated wire when a modified conne
pecified, into the notch in the tool to anchor the wire (h
nly).

3.2.2.1.3 lace the large‘hole of the tool over the terminal.

3.2.2.1.4 otate the)tool spindle around the terminal.

3.2.2.1.5 emovetthe tool from the terminal.

3.2.2.2 Prioryto wrapping, the wire shall be positioned radially so 4

Solderless wire wrapped connections are made by wrapping a specified

or two-pin
of the

vide
ion.

1 consist

o the
vibration
in contact

hand or
nnections
sequence
ows (See

Y.

ction is
and tools

hat

subsequent routing of the unwrapped portion does not tend to
connection.

3.3 Properties: Wire-wrapped connections shall conform to the follow

requirements:

3.3.1 Wire Turns:

unwrap the

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

3.3.1.2

3.3.1.3

3'3.3.2

3.3.2.1

3.3.2.2

Wire Size
AWG

30
28
26
24
22

Number of Turns
min

C

n

20
18
16

e wire helix shall be closely wound on the terminal with {

ggerlapping or breaking.
nection may overlap the last turn of uninsulated wire in

Wb bl OO 0

he turns not

The first turn of insuldted wire in a modified

a connection

below it on the same terminal. The maximum &llowable space [between the

tyrns of wire, excluding the first and last,’shall be 0.005

(C

THe clipped and dressed end of the wire shall not extend mor

04020 in. (0.50 mm) beoynd the diameter of the connection.

«12 mm).

Siripping Force:

The minimum stripping force'necessary to first dislodge a wx
cgnnection when tested by ,using a stripping fixture as shown

sHall be as follows:

Wire Size

Stripping Force, min

AWG 1b N
30 4 17.8
28 5 22.2
26 6 26.9
24 7 31.4
22 8 35.9
20 8 359
18 15 66.3
16 15 66.3

in.

e than

apped

in Fig. 3

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

1l in. (25 mm) per min. linear velocity.
at right angles to the axis of the terminal.

The stripping jaw shall engage
Clearance between the

terminal and the test fixture jaws shall not exceed 0.015 in. (0.38 mm).
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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

3.3.4 Gas |Tight:

3.3.4.1

3.3.4.2

3.3.4.3

3.3.5 Connection Resistanece:

indentation in the wire created by the terminal edges,

THe total gas tight area between the terminal and the wire of a wrapped
cgnnection shall be at least equal to the area of theé cross-bection of

tHe wrapping wire.

Td determine the gas tight area, the sample, cénnection, if the terminal
igq plated, shall be suspended in a test tube/containing apprpximately

1|to 2 mL of aqua regia. The sample coninection shall remain

pllating.

suspended

over the solution for at least 5 min. uhtil the fumes have attacked the

Sample connections treated as in-3.3.4.2 or which contain unplated
terminals shall be suspended in“a test tube containing approximately

1 of ammonjium sulfide solution and shall remain suspended

over the

solution until the terminal ‘turns black. The sample shall then be
removed, rinsed, dried,. dnd unwrapped so as not to scratch the
tegrminal. The gas tight areas shall remain bright, after riIsing, in

sharp contrast with.the exposed blackened areas of the termi

3.3.5.1

3.3.5.2

3.3.5.3

al.

Thie electrical resistance of the wire-wrapped connection, determined by
volltage drop across the actual joint, shall not exceed 3 milliohms.

When environmental tests are specified, the changes in contag¢t

repistance as a result of such tests shall not exceed 2 millj

ohms.

The current used shall be 2.4 amp for wrapper wire sizes of AWG 22 and
smaller and 7.5 amp for wrapper wire sizes larger than AWG 22.

3.4 Quality:

3.4.1 Connections shall be of such quality as to 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.

All loose wire and clipped wire ends shall be carefully removed from the
assembly.
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3.4.2 Degradation of the wrapping tool shall be controlled by inspection
procedure. Frequency of sampling and manner of testing shall be as
specified by purchaser.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: 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 ensur¢ that the
connectlions conform to the requirements of this specification.

4.2 Classiflication of Tests: Tests to determine conformance to0|requirements for
g propertlies (3.3) and quality (3.4) are classified as acceptance tests and as
preproduction tests and shall be performed on each lot ‘0f connectjons, on
the initial shipment of connections to a purchaser, when a change|in
material and/or processing requires reapproval as in 4.4.2, and when
purchaser deems confirmatory testing to be required.

.1 For direct U.S. Military procurement, subgtantiating test data and, when
ted, preproduction test connections, shall be submitted to|the

izant agency as directed by the procuring activity, the contracting
r, or the request for procurement.

4.3 sampling: shall be as agreed upon by purchaser and vendor.

=9
=9
>
k]
el
[a]
Q
<
o,

4.4.1 sSamplle connections and the wrapping procedure shall be approved|by
g purchpser before parts.\for production use are supplied, unless guch
4.4.2 es, and
g methods of inspection on production parts which are essentially|the same

ed by
purchas mpleconnec : y vised
procedure shall not be shipped prior to receipt of reapproval.

4.5 PReports: The vendor of wire-wrapped connections shall furnish with each:

¢ shipment three copies of 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,
AMS 2695A, part number, and quantity.
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7.

8.

8.1

8.2
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Resampling and Retesting: 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 testing three additional connections for each original
nonconforming connection. 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. Results of all
tests shall be reported.

PREPARATION FOR DELIVERY:

.

Parts shall be handled and packaged in such

a mannex_as_mill_ensunj that the
required physical characteristics and properties of the wire-wrappgd

connectipns are preserved. -

Packages| of parts shall be prepared for shipment in accordancé with
commercipl practice and in compliance with applicable rulés and re
pertaining to the handling, packaging, and transportation’ of the p
ensure carrier acceptance and safe delivery.
carrier

lations
rts to
Packaging shall confdrm to
Fules and requlations applicable to the modée. of transportatiion.

For direg¢t U.S. Military procurement, packagingi shall be in accordance with
MIL-STD-}94, Level A or Level C, as specified\in the request for
procurement. Commercial packaging as in 5.,10and 5.2 will be acceptiable if
it meets|the requirements of Level C.

ACKNOWLEDGMENT:
revision

A vendor shall mention this specification number anld its
letter in all quotations and when acknowledging purchase orfders.

REJECTION@: Parts on which electrical connections. do not conform to| this

specification or to modifications authorized by purchaser will be subject to
rejection i

NOTES: ) ‘ ’

Marginal |Indicia: /)The phi (§) symbol is used to indicate technical
changes from the previous issue of this specification.

For direg¢t U.S< Military procurement, purchase documents should spe¢ify not
less than €he following:

Title, number, and date of this specification

Part number of ccnnections desired

Terminal material desired

Wrapping wire size

Applicable level of packaging (See 5.3)

‘Similar Specifications: MIL-STD-1130 is listed 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 "R". 7
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