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1. SCOPE

1.1 Scope. This standard establishes the requirements to produce mechanically
and electrically stable, Solderless wrapped, electrical connections made with single,

§olidé round wire and appropriately designed wrapposts (terminals). This standard
includes:

a., Classes and requirements for solderless wrapped connections.

,,,,,,,,,,,,,,,,, rap

b. Description and requirements for the wire used in making the solderless
wrapped connections,

¢. Description and requirements for the wrappost used in making the
solderlass wrapped connections.

1.2 Classification. This standard covers the following clesses of solderless
wrapped, electrical connections:

Class A - Solderless wrapped, electrical connections (see 3.lb. preferred
method}.

Class B - Conventional solderless wrapped, electrical connections (see 3.1c.).
Class A wiil be used whenever possible.
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2. REFEREKCED DOCUMENTS

2.1 Issues of documents. The following documente of ¢he iwsues in effectc on the
date of invitatien for bids or raguest for propossl, form # psrc of this standard to
the extent specified herein.

SPECIFICATIONS
FEDERAL

QQ-N-290

Nickal Flating (Blectrodepositad)

MILITARY

MIL-G-45204 - Gold Plating, Electrodepositaed.
MIL-P-81728 - Plating, Tin Laad.

MIL-W-B1822 - Wire, Electrical, Solderlass Wrap, Insulsted and Uninsulated.

STANDARD
FEDERAL

FED, TEST METHOD ST. No. 228 - Cable and Wire, Insulaced; Methods of Testing.
{Coplen of specifications, standatds, drawings, and publications required by

contractors in connection with specific progurement Functions should be obtained
from the procuring activity or as directed by the concraccing officer.)
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3. DEFINITIONS

3.1 The following is a list of key terms used in this standard:

a.

b.

C.

lad]

Solderlesp wrapped, electrical connection., The terminology and makeup of
this type of connection on one type of wrappost configuration is
illustrated on figure 1.

Class A (solderless wrapped electrical connection) {preferred method). This
connection conaists of a helix of continuous, solid, uninsulared wire tight-
ly wrapped around the wrappost of & solderless wrapped comtact to produce
a8 mechanicelly and electrically stable connectien. The numbar of turns
required will depend on the gage of wire used (see 5.3.2). In addicion to
the length of unimsulared wire wrapped around the wrappost, an additiopal
minimum helf turn of insulated wire shall be wrapped around the wrappost
to help insure better vibration characteristics. To accomplish a half
turn, the wire oust be In contacs with at least three corners of the
wrappost. (See figure 1.)

Class B (conventional solderless wrapped electrical comnection). This
connecktion 1g the game ag described in b, except that the additional
half turn of {psulated wire is not required. (See figure 1.)

End rajl. An end tail is the end of the last turn of wire of a solderless

wrapped connection which may extend in a tangential direction instead of
resting ageinst the wrappost. ({See figure 1.)

A turn of wire, A turn of wire shall consist of one complete, single
helical ring of wire wrapped 360° around the wrappost. For the pur-

pege of counting turns, the number of times the wrapped wire passes
and intercepts the reference edge of the wrappost after the first
intercept of uninsulated wire and wrappost shall constitute the number
of turns of uninsylated wire in the connection.

Gap~tight area. The gas-tight area is that contact area between the

wrappost and wire which, due to che quality of the wrap, will exclude
gas fumes. (See 5.6.2).

Reference corner. The corner at which the first turn of uninsulated wire

Intercepts 18 the reference corner.
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WRAPPOST
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- REFERENCE
Py CORNER W]
hea—— WRAPPOST «—aed
/ — END TAIL e
L_‘;;rq NUMBER
OF TURNS
INSULATED WIRE INSULATED OR
_#£ UNINSULATED WIRE
MOUNTING et
suarnce—\

CLASS A {FREFERRED) CLASS B

FIGURE 1. Salderless wrapped connéctions on a square wrappost.
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4. GENERAL REQUIREMENTS

4.1 Description. Solderless wrapped connections shall be made by wrapping a
specified number of turns of wire, under tension, around a post having sharp corners.
The sharp corners of the wrappost shall produce high pressure points resulting in
indentations of rthe wire or both the wire and wrappost te meet the requirements of the
strip test (see 5.6.1). The resulting gas-cight, high-pressure points shall provide
eliectrical continuity and mechanical stability. Wrappost connections covered by this
atandard shall be either claas A or B. (See 3.1 f. and 5.6.2)

a. Class B wire wraps may be used only in instances where class A wire wraps
cannot be accomplished, such as uninsulated wire and c¢oaxial cables.
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5. DETAIL REQUIREMENTS

5.1 Wire.

5.1.1 Insulated and uninsulated wire. Wire for solderlass wrappad electricasl
connections shall conform to MIL-W-81822.

5.1.2 Insulation stripping. The insulation shall be ramoved by msnusl or automacic
tools. Prior to wrapping there shall be no exposure of tha base metal. The length
of the fnsulatlon stripped away shall be as required for the number of turns specified
in table I1. The insulation shall not be bondad o the conduwctoc.
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5.2 Wrappost.

5.2.1 Wrappost geometry. Unless otherwine speeified in the applicable procurement
document, the wrappost shall be in accordance with flgures 2 and 3, tabhle I and table

IA.

5.2.2 Magerisl. Wrapposts material shall be as specified in the applicable
connector Specificacion.

5.2.3 Parallelism. 5See figure 2 and table 14,

5.2.4 Tip confipuration. The ctip of the wrappost shall terminate im a radius or
bevel to facilitate Insertion inte the wrapping toocl. If the tvip of the wrappost
termioates in s bevel, the apex of the bevel shall be flat, mot to exceed 010 inches
(.24} on a .025 inch (.64mm) square and .015 inches {.76mm) x .06 inch (1.52mm)
on a .045 inch (1.l4mm) square and .06 inch (1.52am} x .03 {.76mm).

5.2.5 Plating. Wrappost ghall be plated In accordance with ome of the following:
5.2.5.1 Platipg, gold. Gold plating shall be in accordance with MIL-G-45204,

class 1, over pickel in accordance with QQ-8-290. Thickneas of nickel plating
shall be g minimum of 30 micreoinches.

5.2.5.2 Plating, tin-lend. Tin-lead plaring shall be In accordance with
MIL-P-81728 and shall have a 90 percent maximum tin composition and shall be
reflowed., Tin-lead plating thickness shall be 1B0 microinches minimum.
5.2.5.3 Caution note. Silver underplating shall rot be used in any case.

5.3 Solderless wrapped connection.

5.3.1 Process. Solderless wrapped connections shall be made with either hand or
dutomatic wrapping tools capable of wrapping coonections which conform te all require-
wents of this standard. The pequence of operations for making wropped connections

shell be as follows (mee figure 4):
. &. Verify that the tool meets the requirements specified ia 5.4.

b. Insert the stripped wire intoc the feed slot {hands tools only).
c. Bend insulated or bare wire into notch in tool to anchor (hand toels only).
d. Place tool {large hole) over the wrappost.
e. Rotate the rool spindle around the wrappost.
f. Remove tool from wrappost.
5.3.1.1 Positioning of wire. Prior to wrapping,. the wire shall be positioned

radially so that subsequent routing of the upnwrapped pertion of the wire does not
tend to unwrap the connectlon.

| 5.3.1.2 Torque. The wrappost shall withstand the following torque without per-
i manent rotation or rwisting relative ta the mounting surface.

‘ Wrappoat size Minimum rorque

: 0.025 (0.64) pguare 2.0 ounce - inches
[ 0.045 (1.14) square 8.0 ounce - inches
! 0.06 (1.53) x 0.03 (0.76) B.0 ounce - inches
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TABLE §.  Minimum wrappabla Yength, -E, inches 1/
Humber

- of Wire gauge

wrapped gaug
= connections it 28 26 24 22 20 18
MINIMUM 85 1 .219 ) .2e6 ) (258 (30314 327 .391
WRAPPABLE 2 L3201 .388 1,402 ] .4661 .556 1 .604 .732
LENGTH 455 |.557 |.578 | .674 | .809 | .881 |1.073

i

g‘ {SEE IABLE 1)
%_c:ﬁ_t

il

1/ Minimum wrappable Ygngth shall have the
in accordance with table IA,

wrappost geometry

FIGURE 2. Typicai conpection.

N\ c?
o

N\
‘LDO3R

~.-l DN |

MAX
BURR .0015
MAX. TABLE 1A Wrappost gromecry.
Siraightness

A 3 c Parallelism in./in.

LIS {nominal) 025 (nowinel) L0355 Hax.
.002 .D0%

112 Min, Q27 Min. L0315 ¥in,

.0-5 (nominal) L045 (nowminel) 066 Max.
005 . 005

0.2 Min. LGL2 Min. .059 Min.

230 rnominal) 060 {nominel) 070 Max.
.95 -0Ds

L VIIT Min, 1 .D57 Mia, 053 Min.

FIGURE 3. Diagopal dimension.
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5.3.2 Wire turns. Table 11 specifies the cumber of turns which are to be used
when making wodified and conventional connections. Exeept for the Firat ond last-
holf turns of uninsulared wire, the maxionm space between adjacent turns of uninsu~
lated wira shall not exceed one half the nominal dismeter of the uniansulared wire.
This requirement applies only to the winimm number of turns specified in table II.
There shall be no overlap of turns to the lasr locked point (last wrappost corner)
within the min{mut turns specified. However, the end tafl shall not extend away from

the curgids diamecer of the strippad wire on the wiappost by wotre tham the dimpeter of
the stripped wire.
TABLE 11. Number of turns,
{ Wire gize _ _Diameter | Minimum number cf turng (See figure ! & 3. 1)
“Tnches {Mq) | Class A Cloes B
]

BDl! 010 {.25) 7 stripped turns plus ? stripped turns
1/2 insuylated

ZSLI L0126 (.32) 7 scripped turns plus 7 stripped turas
1/2 insulated

26 L0159 {.40) 6 stripped turns plus b6 grripped purna
1/2 insglated

24 .0201 (.51} 5 stripped rurns plus 5 stripped curas
1/2 insulated

1

22—! L0253 {.64) 5 erripped turns plus 5 stripped turns
1/2 insulated

20£f L0320 (.81) 4 seripped tyrns plus 4 grripped tutns
172 insulated

1811 0403 (1.02} | 4 stripped turns plus 4 gtripped turns
1/2 tnsulated

1/ NOTE: For .0AS x .045 and .G30 x .060 wrapposts, 3 and 28 wire sizes
ore not recopmended for use. For 0I5 x 025 wrappost, 22, 20
and 18 wire slzes are not recommendad for use.

5.3.2.1 Visual {pspection cpiteria. ALl solderless wrapped connectlons shall

visually conformto the requirements of this document. The following defects
detectable by visusl inspection shall he cause for rejection.

o
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— ROTATING SPINDLE
\ —STATIONARY SLEEVE

FEED SLOT —

~ WIRE ANCHORING
-/NOTCH

STRIPPED OR
SKINNED WIRE

TOOL TIP
WIRE INSERTED

SQUARE
=l " WRAPCST

S —a” o
(C__

WIRE ANCHORED

WRAPOST INSERTIQN

—§= g &

FINISHED WRAP TYPICAL CONVENTIONAL TYPICAL
CONNECTION (CLASS B} MODIFIED

CONNECTION

{(CLASS A)

FIGURE 4. Solderless wrapped connection process.

10




Downloaded from https://www.everyspec.com

MIL-STD-1130B
12 December 1978

a. WNo insulation or insufficient insulation in contact with wrappost.
{See fiqure 5.)

FIGURE 5. Insufficient insulation wrap.

b. Improper wrapper spacing and gverlapped wrappers. There shall be no
overlapping within the minimum specified number of turns of
uninsulated wire except that the first turn of insulated wire in
a modified solderless wrapped connegtion may everlap the last
turn of uninaulated wire in a connection below it on the same

terminal. Insulation must make contact bite with a minimum of

three corners. (See figures & and 7.)

ACCEPTABLE REJECTION

FIGURE &6, Overlap. FIGURE 7. Improper posftioning.

11
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€. [Insufficient number of wrapper turns determined in table II. (See
figure 8.)

FIGURE 8. Ipsufficient turns.

d. End tail not conforming to the requirements above. (See figure 9)

FIGURE 8. End tail.

e. Overlapping wrapper turns within a wrapper leval, (See figure 10.)

FIGURE 10. Overwrap.

12
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f. Space between adjacent wrapper turns exceeding one half the diameter
of the uninsulated conductors. (See figures 11 and 12.) The sum
of all gaps should not exceed one wire diameter; excluding the
first and last turn.

FIGURE V1. Spiral wrap.

FIGURE 12. Open wrap.

g. The wire shall not be routed in any manner which will tend to
unwrap the wire.

13



Downloaded from https://www.everyspec.com

M1L-5TD-1130B
12 December 1978

5.3.3 Spacing of wrappost. Wrappost spacing shall allow sufficient room to
accommodate the wrapping toel.

5.4 Wrapping rcol condicion.

5.4.1 [Imicial verificstion of progess condirions.

S5.4.1.1 Verificarion of acceptable tool condition, The cspabiliry of the wr
tools to provide accepcable solderless wrappad, electrical connmciion shall be
established ac a facility acceptable to the procuring sctivity for each combination
of wrappost (based on cross sectional geometry), wire geuge, &nd wrapping bit and
sleeve configuration by inspecting 24 sample connactions to che following require-
ments;

Number of samples

to _be inspected Raguitesant
[ Strip force par paragraph 5.6.1
6 Gas-tight par parsgraph 5.6.2
] Unwrap per parsagraph 5.6.3
3] Wrappar resiscance per paragrapgh 5.6.4

Acceptance of the sample connections shall constituce inicial verification of
acceptable tool condicien,

5.4.2 Reverification of tool conditions.

5.4.2.1 Reverification of grocess and conditiops. Followlng iniciel verification
of tool condition, samples shall be inspectad in accordance with the following
requirements at the time intervals apecified as followm:

Number of zamples inspection
o be inspected Requirement interval
6 Sctrip force per pavagraph 5.6.1 Daily
& Unwrap per paragraph 5.6.3 baily
-
6 Gas-tight per peragraph 5.6.2 Six months
”
3 Wrapper reaistance par pars- Six months
graph 5.6.4

Acceptance of sample connections shall constitute reverificacion of acceptable tool
condicion.
5.5 Rewrapping.

5.5.1 Rewrapping of wire. Ir 1s not permisssble to vawrap the portion of wire
that has been previously wrappad on a wrappost,

5.5.2 Rewrapping of wrappost. Wraps can be made on the same porcien of 2 wrappost
from which & previously zade solderless wrappad connection has been unwrepped (pull-
off or stripping is not allowed). The connections wust bhe capsble of meeting the
requiremencts of this standard.

5.6 Performance requirements of solderless wrapped connections.

14
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5.6.1 S8crip force. A completed solderless wrapped connection, with the minimum
number of turns listed in table I, shall be capable of meeting the minimum scrip
force specified in table III. The minimum strip farce shall be obtained before the
wrapped connection hag been moved along the wrappost a length equivalent to the
diameter of the conducter used on the wrappoat.

TABLE I1I. Scrip-force limite.

Conductor Minimum Strip Force

Wire Diameter in 0.045 Square
Size Inches | (mm) 0.025 Square 0.06 x 0.03

30 0.010 (0.25) 2,0 -

28 0.0126 { (0.32) 3.0 -

26 0.0159 | (D.40) [ 6.0

24 0.0201 | (0.51) 5.0 7.0

22 0.0253 | (0.54) - B.0

20 0.0320 | (0.81) - 9.9

1B 0.043 {1.02) - 15.0

The samples shall be tested using a test Fixture fllustrated in figure 13,
The clearance becween the wrappoat and the rest fixture jaws shall not exceed 70
percent of the wire digmeter. The stripping force shell be applied st a uniform
rate of 1 to 10 inches per minute,

5.6.2 Gas tighr. 75 percent of the corners in contact with uninsulated wire,
except for the first and last turn, shall be gas tight when tested as follows:

Darken the asgsembly with ammonium sulphide gos after wrappost is exposed
to aqua regia fumes.

a. The wrappost shall be suspended and corked in a 16 x 150 millimeter
{mm) test tube containing approximately 1 to 2 milliliters (ml) of
aqua regia solution {1:1 concentrated hydrochloric and nitric acids)}.
The solution must not touch the wrappest assemblies. The wrappost
agsemblies shall be expased to the aqua regia fumes for 10 miputes.

b. The chemically atiacked wrappostc ahall be transferred to another
16 x 150 mm test tube containing epproximately 1 ol of concentrated
ammonium Bulphide solution. Suspend the wrappogt connectiaong in the
tegt tube 8o that they will not touch the ammonium sulphide solution.
Close the test tube with a cork or rubber stopper and leave the
aepecimens exposed to this atmosphere untll they turn dark. Copper
and gold sulphide color will be developed on gll areas exposed to
vapor.

¢. Dry and unwrap the conneccions with a tool which does not scratch the
post. The gastight areas will appear in bright, sharp contrasc with
discelored area.

5.6.3 Unwrap test. Wire on wrappost shall be capable of being unwrapped without
cenductor breakage, (See fipures 14 and 15).

15



Downloaded from https://www.everyspec.com

MIL-STO-11308
12 December 1978

5.6.3.1 Unwrap test {conductor brittlaness}. Place the unwrapping tool over the
terminal post and engage its lesding edge batween tha wrsp end and the next wrap
turn. Rotate the unvrapping tool uncil all the wire has basn Cransferced onto the
tool. Remove the tool with the loose helicel coil from che verminel peet. Holding
the insulated portion of the wire firmly, rotats che tool umeinding the wire. The
unwrepped wire need not be perfececly straight; weves and garusnent daformation in
it are permissible.

5.6.4 Wrapper resistance. When seasured as llustreied on figure 14, at the
cutrent specified in table TV, cthe volvage drop acrcss the wrapped connection shall
aot exceed 4 millivolcos,

TABLE IV. Wrapper resistapnce.

. Canductar ﬂ
AWG Diameter in Current to be used to
wire size - inches ‘ (men) I detsrmine wrapper resisiance
1 {amperas)
1
30 D010 ‘ (0.25) ] 1.6
28 0.0126 | ©.32) | 2.0
26 0.0159 i (0.40) 2.4
! 24 0.020t » {0.51) 2.4
; 22 0.0253 | (0.64) 2.4
20 0.0320 (0.81) '; 7.5
18 0.0403 1.0} '! 7.5

16
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STRIP FORCE

STRIPPING TOQL

CONVENTIONAL QR

LY
SOLDERLESS WRAPPED CO

cn
(=5

NECTIONS

CONNECTION
LEAD

2

HOOK JAWS

HOOK

TERMINAL

FLOATING QR
RIGID MOUNTING

STRIP FORCE TEST

NOTES :

1

2.

3.

3,

The stripping jaw shall engage at right angles to axis of the wrappost.

When the wrappost and stripping fixture are properly alined, the clearance shall
be sueh that there is no binding or wedging between jaw and wrapper.

Both sides of the stripping jaw shall be in the same plane, creating a flat
surface contact with the wire on either side of the wrappost.

Dn 2 rectangular post, the jaws of the hook shall engage along the major dimension
(cross section) of the terminal. The maximum total clearance between jaw and
terminal shall not exceed 0.7 x diameter of the wire. The minimum clearance,

when the termminal and strippfng tool are properiy alined, shall be such that there
is no binding between jaw and terminal.

FIGURE 13. Stripping test fixture.

17
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4
/ 'I
bt

nwrap test procedure A (

se8 paragrapgh 5.6.3).

18
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SEE NDTE |

SEE NQTE 2

=

SEE NOTE | —{ PrROBE }—

NOTE 2
SEE —{PRoBE }——-

L ] s— \

POWER

e s

NOTES:
1, This probe shall not touch the wire.
2. Tnis probe shaill be placed on the first turn of yninsulated wire.

FIGURE 16. MWrapper resistance test.

20
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