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1. SCOPE:

11

1.2

2. APPLICABLE DC

2.1

Scope:

This specification covers insulated and uninsulated crimp-style copper terminal lugs and conductor
splices for stranded conductors.

Classification:

Terminals and
classes, as spg

Type | - Uninsu

Type Il - Insula

Class 1 - Termipals and conductor splices which conform to all '6f the requiremen
nen installed with the crimping tool or crimping-dies shown on the applicable MS

specification w
standard or spe

Class 2 - Termipals and conductor splices which conform to the material and mar
tion are replaceable by class 1 terminals, and conform to the perfgrmance

of this specificg
requirements o
conforming to t

roTTduCtoT Spices tovered by thisspecification strattbeof thefotto

cified (see 6.3):
ated

ed

cification sheet.

f this specification when crimpe@with a tool having crimping dies 3
he terminal manufacturer’s control drawing required by 3.6 (see 6.

DCUMENTS:

Issues of docu

The following documents, of\the issue in effect on date of invitation for bids or req
form a part of this specification to the extent specified herein:

SPECIFICATI

ents:

NS

ing types and

s of this

King requirements

\nd motion
1.5).

uest for proposal,

FEDERAL

L-P-378
QQ-C-502

QQ-C-576

QQ-S-781
TT-1-735

PPP-B-566
PPP-B-585
PPP-B-601
PPP-B-621

- Plastic Film (Polyethylene Thin Gage).
- Copper Rods and Shapes; and Flat Products with Finished
Strips and Bars).

Edges (Flat Wire,

- Copper Flat Products with Slit, Slit and Edge-Rolled, Sheared, Sawed or

Machined Edges, (Plate, Bar, Sheet & Strip).
- Strapping, Steel, Flat and Seals.
- Isopropy! Alcohol.
- Boxes, Folding, Paperboard.
- Boxes, Wood, Wirebound.
- Boxes, Wood, Gleated-Plywood.
- Boxes, Wood, Nailed and Lock-Corner.

2.
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2.1 (Continued):

PPP-B-636
PPP-B-665
PPP-B-676
PPP-T-60
PPP-T-76

MILITARY
MIL-P-116
MIL-H-5606
MIL-T-5624
MIL-L-7808
MIL-T-7928/1
MIL-T-7928/2
MIL-T-7928/3
MIL-T-7928/4
MIL-T-10727

MIL-L-23699
MIL-C-45662

STANDARDS
MILITARY
MIL-STD-105
MIL-STD-129
MIL-STD-202
MIL-STD-454
MIL-STD-1188
MS17143

MS20659
MS21003

MS21004

MS21005

MS21006

Box, Fiberboard.

Boxes, Paperboard, Metal Edged and Components.
Boxes, Setup.

Tape, Pressure-Sensitive Adhesive, Waterproof for Packag
Tape, Pressure-Sensitive Adhesive Paper, (for Carton Seal

ing.
ing).

Preservation-Packaging, Methods of.

Hydraulic Fluid, Petroleum Base, Aircraft, Missile, and-Ord
Turbine Fuel, Aviation, Grades JP-4 and JP-5.

Lubricating Qil, Aircraft Turbine Engine, Synthetic Base.
Terminal, Lug, Crimp Style, Copper, Insulated, Ring Tongud
Wire, Type Il, Class 1
Terminal, Lug, Crimp Style, Copper, Insulated, Rectangulan
Wall Wire, Type Il, Class 1
Splice, Conductor, Electric, (Permanent, Crimp Style, Copp
Type I, Class I)
Terminal, Lug, Crimp Style, Copper, Insulated, Ring Tongug
Type Il, Class 1 (For 150°C Total Conductor Temperature)
Tin Plating, Electrodepaosited or Hot-Dipped, for Ferrous an
Metals.

Lubricating Oil, Aireraft Turbine Engines, Synthetic Base.
Calibration System Requirements.

Sampling Procedures and Tables for Inspection by Attributés.

Marking for Shipment and Storage.

lance.

, for Thin Wall
Tongue, for Thin
er, Insulated,

, Bell-Mouthed,

d Nonferrous

Test Methods for Electronic and Electrical Component Part

UJ

Standard General Requirements for Electronic Equipment.
Commercial Packaging of Supplies and Equipment.
Terminal, Lug, Crimp Style, Copper, Insulated, Rectangular
Class 1

Tongue, Type II,

Terminal, Lug, Crimp Style, Copper, Uninsulated, Ring Tongue, Type I, Class 1
Terminal, Lug, Uninsulated, Rectangular Tongue, Crimp Style, Copper, Type |,

Class 1

Terminal, Lug, Uninsulated, Rectangular Tongue, Crimp Style, Copper,

Type |, Class 1
Terminal, Lug, Uninsulated, Rectangular Tongue, Two Stud
Copper, Type |, Class 1

, Crimp Style,

Terminal, Lug, Uninsulated, Flag Tongue, Crimp Style, Copper, Type I, Class 1
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2.1 (Continued):
MS21007
MS21008
MS21009
MS21010
MS21011
MS21012
MS21013
MS21014
MS21015
MS25036
MS25181
MS25189
MS25274
MS27429
MS90404
(Copies of speq

connection with
directed by the

- Terminal, Lug, Uninsulated, Rectangular (Bent 90°), Crimp Style, Coppet,

Type |, Class 1 (Special Applications)

- Terminal, Lug, Uninsulated, Offset Rectangular Tongue, Crimp Style, Copper,

Type |, Class 1

- Terminal, Lug, Uninsulated, Rectangular Tongue, Lipped Side, Crimp Style,

Copper, Type |, Class 1

- Terminal, Lug, Uninsulated, Rectangular Tongue, Lipped End, Reinforced

— BUsS, crnmp - Styte; Type 1, Class 1

Terminal, Lug, Uninsulated, Rectangular Tongue, Reinforee
Positioning Slot, Crimp Style, Copper, Type |, Class A
Terminal, Lug, Uninsulated, Rectangular Tongue, Lipped E
Copper, Type |, Class 1

Terminal, Lug, Uninsulated, Rectangular Tongue, Off-Cente
End, Crimp Style, Copper, Type |, Class 1

Terminal, Lug, Uninsulated, Rectangular Tongue, Two-Barr
Copper, Type |, Class 1

d Boss,
nd, Crimp Style,
r Hole, Lipped

e, Crimp Style,

Terminal, Lug, Uninsulated, Square’;Tongue, Lipped End, Rectangular Stud

Hole, Crimp Style, Copper, Typeil; Class 1

Terminal, Lug, Crimp Style, Cepper, Insulated, Ring Tongue
Type Il, Class 1

Splice, Electric, Permanent, Crimp Style, Copper, Insulated
Terminal, Lug, Flag Type, Crimp Style, Copper, Class 1
Cap, Electrical, (Wite End, Type IlI, Class 1)

, Bell-Mouthed,

, Type ll, Class 1

Splice, Conductor;,’Disconnect, Crimp Style, Copper, Insulated Barrel, Type I,

class 1
Lug, Terminal, Type I, Class 2

ifications, standards, drawings, and publications required by contj
specific{procurement functions should be obtained from the procyring activity or as
contragcting officer.)

2.2 Other publicatic

ns:

actors in

The following documents form a part of this specification to the extent specified herein. Unless
otherwise indicated, the issue in effect on date of invitation for bids or request for proposal shall

apply:

NATIONAL BUREAU OF STANDARDS PUBLICATION

Handbook H28

Screw-Thread Standards for Federal Services.

(Application for copies should be addressed to the Superintendent of Documents, Government
Printing Office, Washington, DC 20402.)
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2.2 (Continued):

3. REQUIREMENT

3.1

3.2

3.3

3.3.1

3.3.2

3.3.3

AMERICAN SOCIETY FOR TESTING AND MATERIALS

ASTM B75-68

- Seamless Copper Tube.

(Application for copies should be addressed to the American Society for Testing and Materials,
1916 Race Street, Philadelphia, PA 19103.)

Detail requirem

Detail requirem
splices shall bg
any conflict bet
specification sh

Quialification:

The lug terming
are qualified fo
4.5 and 6.4).

Material:

The material sh
such that the Iu
specification. A
guaranty of the

Metals: The
QQ-C-502,Q

5
ents:
as specified on the applicable MS standard or specification sheet|

ween requirements of this specification and the réguirements of th
eet, the latter shall take precedence.

ls and conductor splices furnished under this specification shall b
listing on the applicable qualified.pgroducts list at the time set for oj

all be as specified herein. However, when a material not specified

\cceptance orwapproval of any constituent material shall not be cor
acceptance of the finished product.

ug terminals and conductor splices shall be fabricated from coppe
Q-C>576, ASTM B75-68 or as specified on the applicable MS stan

specification

ents or exceptions applicable to particular styles of terminal lugs and conductor

In the event of
e MS standard or

e products which
pening of bids (see

is used, it shall be

g terminals and.conductor splices conform to the performance requirements of this

strued as a

r conforming to
dard or

Sheet.

Insulation material: The insulation material shall be permanently colored thermoplastic or as
specified on the applicable MS standard or specification sheet. Conductor splices need not be
totally colored, but a permanent identifying color shall be clearly distinguishable on some portion of
the splice. The insulation material shall be noncorrosive, resistant to abrasion and fungus, and
shall not support combustion.

Fungus-resistant material: Only fungus-resistant material shall be used on type Il terminals. The
manufacturer shall submit certification to this effect when submitting type I, class 1 terminals for
gualification approval. For type I, class 2 terminals, the certification shall be included in the
manufacturer’s certified test report to the activity responsible for qualification (see 4.5.2.1).
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3.4 Design and construction:

34.1

3.4.2

Lug terminals and conductor splices shall conform in all respects to the design, dimensions and
construction specified herein and on the applicable MS standard or specification sheet. Each
terminal size shall be designed for attachment to wire sizes specified on the applicable MS standard
or specification sheet by having the terminal receiving barrel reshaped around the conductor. For
class 1 terminals and conductor splices, it shall be possible to perform the reshaping operation by
means of a crimping tool or crimping dies conforming to the applicable MS standard or specification

sheet. For clas

operation by means of tooling detailed on the manufacturer’s control drawings:
conductor splices shall exhibit no evidence of fracturing or spalling as a resutvof
operation. Wir¢ insertion shall be facilitated by bell mouth or chamfer of wire bar
no protruding sharp edges of the terminal or conductor splice when reshaping the
contour of the wire during or after the crimping operation.

Wire facility:
wire diamete

Mounting holes: The tongue of each size lug terminal'shall be designed for atta|
. The diameter of the clearance holefor each stud size is listed in

size specified

Each size lug terminal and conductor splice shall be designed for

this reshaping
rminals and

e reshaping

el. There shall be
crimp barrel to the

httachment to the

range or size specified in the applicable MS.standard or specification sheet.

applicable M$ standard or specification sheet.

TABLE I. Cléarance hole (reference).

chment to the stud
table | or on the

1/ Clearance hole diameter Clearance hole (reference)
Stud size ~
Minimum Max imiim INCH m INCH mm INCH o

2 (.086) 0.090 0.088 . 086 2.18 .190 4.83 437 11.10
4 (.112) .114 J122 .090 2.29 .193 4.90 448 11.38
5 (.125) .129 .137 .098 2.49 .203 5.16 463 11.76
6 (.138) .142 .152 .112 2.84 .216 5.49 .500 12.70
8 (.164) .168 .178 L1114 2.90 .220 5.59 .510 12.95
10 (.190) <193 .203 .122 3.10 .236 5,99 .525 13.34
12 (.216) $220 .236 .125 3.18 .250 6.35 .625 15,88
1/4 (.250) .260 .275 .129 3.28 +260 6.60 .651 16.54
5/16 (.312) .323 . 338 .137 3.48 .275 6.99 .666 16.92
3/8 (,375) .385 .400 .138 3.51 .312 7.92 .750 19.05
7/16 (.437) .448 463 142 3.61 .323 8.20 .770 19.56
1/2 (,500) .510 .525 .152 3.86 .338 8.59 .785 19.94
5/8 (.625) .651 .666 164 4,17 .375 9.53 .875 22,23
3/4 (.750) 770 .785 .168 4,27 .385 9.78 .895 22.73
7/8 (.875) .895 .910 .178 4.52 .400 10.16 .910 23.11

1/ Stud size in accordance with Handbook H28.

Metric equivalents (to the nearest .01 mm) are given for general information only and are based upon 1 inch - 25.4 mm.
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3.4.3

3.44

3.4.5

3.5 Performance rgquirements:

3.5.1

3.5.2

3.5.3

3.54

3.5.5

Wire insulation support: When specified on the applicable MS standard or specification sheet, wire
insulation supports shall be required which encompasses the wire insulation and which when
deformed by the crimping tool is not required to grip the wire insulation.

Insulation: Insulated (type Il) lug terminals and conductor splices shall be insulated over the entire
outer surface of the barrel and wire insulation support. The insulation, and metal sleeve if used,
shall remain in its original position on the barrel of the terminal or conductor splice before and after
crimping except as specified in 3.5.5. The insulation shall exhibit no evidence of fracturing or
spalling as a resuttoftheTestapimg operatior.

Finish: Unlegs otherwise specified (see 3.1), lug terminals and conductor splicgs shall have
conducting parts tin plated over their entire surface in accordance with MIL-T-10727. Bare copper
exposed at slug-out points on lug terminals, in strip form, shall not insitself be cguse for rejection.
The slug-out points shall not exceed 1/8 inch in width. Mercury shall not be usgd in the
manufacture pf these terminals.

The lug termingls and conductor splices shall conform*to the following requirements, when crimped
to each of the gpecified wire sizes with the applicable'tool or crimping dies specified in 3.4. The

specified perfofmance of the terminals and splices-is premised on there being no|nicked or broken
strands of the qonductor.

Voltage drop:{ When tested as specified:in 4.7.2, the millivolt drop of the lug terminal or conductor
splice shall npt exceed the millivolt drop of an equivalent length of wire by more|than the value
specified in table .

Current cycling: When tested-as specified in 4.7.3, the voltage drop (see 3.5.1)[shall be as
specified in the applicable columns of table Il under “after test”.

Dielectric witlpstanding voltage (type II): When tested as specified in 4.7.4, insulated lug terminals
and conductdr splicés shall show no evidence of damage, arcing, or breakdowry.

Salt spray (corrosion): When tested as specified in 4.7.5, lug terminals and conductor splices shall
show no evidence of exposure of the base metal or blistering of the plated surfaces. After salt
spray, the voltage drop and tensile strength shall be as specified in table 1l or table Ill as applicable.
For voltage drop, the “after test” requirements shall apply.

Axial load:

3.5.5.1 Axial load (type I, multiple piece construction, crimped and uncrimped specimens): On multiple

piece construction, the metal sleeve on uncrimped lug terminals shall withstand a minimum axial
force of 8 pounds and shall not move more than 1/32 inch on the barrel of the lug terminal. The
metal sleeve on a crimped lug terminal shall withstand a minimum axial force of 8 pounds (see
4.7.6.1 and 4.7.6.2).
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3.5.5.2 Axial load (type IlI, crimped and uncrimped specimens): The insulation, and metal sleeve if used,
on uncrimped lug terminals or conductor splices shall withstand a minimum axial force of

8 pounds and shall not move more than 1/32 inch on the barrel of the lug terminal or conductor
splice. The insulation, and metal sleeve if used, on a crimped lug terminal or conductor splice
shall withstand a minimum axial force of 8 pounds and shall meet the dielectric withstanding
voltage requirement specified in 3.5.3 (see 4.7.6.3 and 4.7.6.4).

3.5.6 Vibration: When tested as specified in 4.7.7.1 or 4.7.7.2, there shall be no evidence of cracking,
breaking, or loosening of parts. After vibration, the voltage drop shall not exceed the “after test”
values specifiedTmtabte,andtensitestrengtirstatt e ot tess thamthe vatues
or table Ill, ag applicable.

3.5.7

Tensile strength: When tested as specified in 4.7.8, lug terminals and cenductg
break or sepdarate from the wire or cable to which it is terminated befere the mir
strength spedified in table Il or table Ill, as applicable, is reached:

TABLE Il. Performance requirements.

pecified in table I

r splices shall not
imum tensile

Test Maximum voltage drop (mV) - Millivolt Tensile]
Wire| size current drop of equivalent length of wire plus strength
(no:.linal) (amperes) Initial After test pounds|
3 Lug Splice Lug Splice (min.)
2 3 3 6 5 10 7
4.5 2 4 4 8 10
9 1 2 3 6 15
11 1 2 3 6 19
1 16 1 2 3 6 38
1 22 1 2 3 6 50
1 32 1 2 3 6 70
1 1/ 32 -—- 61/ - 81/ 70
1 41 1 2 3 6 110
1 S5 1 2 3 6 150
73 1 2 3 6 225
101 i 2 3 6 300
135 1 2 3 6 400
181 1 2 3 6 550
211 1 2 3 6 650
245 2 4 4 8 700
283 2 4 4 8 750
0 328 2 4 4 8 825
0000 380 2 4 4 8 875

1/ For MS27429-2, wire size 14, disconnect splice only.

MS27429 must comply with the requirements ef table II.

All other dash numbers of
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3.5.7.1 Additional tensile strength requirements: Table Il tensile strength requirements shall apply to

the following MS standards:

MS17143 MS21007
MS21003 MS21008
MS21004 MS21009
MS21005 MS21010
MS21006 MS21011

MS21012
MS21013
MS21014
MS21015

TABLE lll. Tensile strength requirements.

Wire size Navy cable size T;:sn:;: z:;:?fth
1 1) 15
1 (7) 16
i (10) 15
1-1/2 (1)
22-18 1-1/2 (1) 24
1-1/2 (16) 23
1-1/2 (41 24
2 )
2-1/2 (1 40
2-1/2 (19) 38
2-1/2 (26) 41
3 (D 43
16-14 ) [
4 (19)
4 (7N 50
4 41)
6 7)
6 19) 60
12-10 ) 3
J 100
9 (37)

3.5.8 Immersion (type Il): After testing as specified in 4.7.9.1 or 4.7.9.2, lug terminalg
splices shall yithstand the dielectric withstanding voltage test (see 4.7.4).

3.5.9 Heat aging (typell): After testing as specified in 4.7.10.1 or 4.7.10.2, lug termin

and conductor

als and conductor

splices shall meet the dielectric withstanding voltage requirements specified in 3.5.3. Discoloration

of the insulation material during this test shall not be cause for rejection.

3.5.9.1 Heat aging (Type 1): After testing as specified in 4.7.10.3, lug terminals shall meet the

requirements of 3.8.

3.5.10 Flammability (type Il): When tested as specified in 4.7.11, lug terminal and splice insulation shall
be self-extinguishing within 30 seconds after removal from flame.

3.5.11 Low-temperature crimp (type II): When tested as specified in 4.7.12, insulated lug terminals and
splices shall show no evidence of rupture or cracking and shall withstand the dielectric
withstanding voltage test (see 4.7.4).
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3.5.12 Engaging and disengaging forces and endurance:

3.6

3.7

3.8

In addition to those tests specified for

conductor splices, MS27429 disconnect splices shall meet the engaging and disengaging values of
table 1V (see 4.7.13) and the endurance requirements of 4.7.14.

TABLE IV. Engaging and disengaging forces.

Manufacturer’s

The terminal m

' Engaging force Disengaging force
MS527429 :i:: (pounds) (pounds)
Max. Min, Max. Min.
-1 22-18 15 2 15 6
-2 16-14 15 2 15 6
-3 12-10 20 2 20 8

control drawing:

anufacturer shall prepare a control drawing for the crimping dies u

class 2 terminals and conductor splices for the applicable tests. The control draw

the critical dimsg
gaging requirer|
equipment mar
equipment mar

Identification of
Class 1 and clg
size, or range 8
stamped on it
conductor splic
specification sh
Workmanship:

Lug terminals 8

nsions and motion of the dies and shall also.specify the acceptan
hents. The terminal manufacturer shall certify to the equipment mg
ufacturer’s dies are in accordance with the control drawing and sh
ufacturer the acceptance and in-setvice gaging requirements (se€g

product:

ss 2 terminals and conductor splices for wire sizes 22 and larger 9
s shown on the applicable MS standard or specification sheet legi
1 addition to the manufacturer’s trademark; additionally, type Il terr
s shall be colof coded in accordance with the applicable MS stan
eet for identification purposes.

nd_eonductor splices shall be free from burrs, sharp edges, blister|

peeling of platir

sed to crimp his
ing shall specify

Ce and in-service
nufacturer that the
all furnish to the
4.5.2.1).

hall have the wire
bly molded or
hinals and

dard or

ng, pitting or

ma—cracke and aothoar dofoectevvhich mav, affact canacaahilifvg

gy CIOCIKo, AU ot TC T OCTC CtovwWwinG |||u] T T oCT vluuuuul\]

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for inspection:

Unless otherwise specified in the contract, the contractor is responsible for the performance of all
inspection requirements as specified herein. Except as otherwise specified in the contract, the
contractor may use his own or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The Government reserves
the right to perform any of the inspections set forth in the specification where such inspections are
deemed necessary to assure supplies and services conform to prescribed requirements.

-10 -
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4.1.1 Test equipment and inspection facilities: Test and measuring equipment and inspection facilities of

4.2

4.3

4.4

conditions spegified<dn,the “"GENERAL REQUIREMENTS” of MIL-STD-202.

sufficient accuracy, quality and quantity to permit performance of the required inspection shall be
established and maintained by the contractor. The establishment and maintenance of a calibration

system to control the accuracy of the measuring and test equipment shall be in accordance with
MIL-C-45662.

Classification of inspections:

The inspections specified herein are classified as follows:

a. Materials inspection (4.3).
b. Qualificatiop inspection (4.5).
c. Quality conformance inspection (4.6).

Materials inspegtion:
Materials inspegction shall consist of certification supported by.verifying data that the materials listed

in table V used|in fabricating the lug terminals and conductorsplices, are in accoidance with the
applicable spegification or requirements prior to such fabtication.

TABLE V. Materials inspection.

. Requirement Applicable specification
Material paragraph or requirement
Metals 3.3.1 QQ-C-502, QQ-C-576, or
ASTM B75-68
Fungus resistant 3.3.3 MIL-STD-454

Inspection condlitions:

Unless otherwise specified herein, all inspections shall be performed in accordange with the test

4.4.1 Assembly to eerductors—AlHug-terminrals-and-conducter-splices-shalt-be-erimped on the wire by

4.4.2

the testing activity, using the specified crimping tool and dies (see 3.1 and 4.5.2.1). The type of
wire specified on the applicable MS standard or specification sheet shall be used when performing
the specified tests. Where a lug terminal or conductor splice is designed to cover a range of wire
sizes, the specified number of sample units for testing shall be selected for both the minimum and
maximum wire size within the wire range.

Attachment: During temperature and voltage tests, lug terminals shall be securely bolted back-to-
back with a minimum clearance in free air of 18 inches in all directions. Steel bolts, nuts, and
washers of the appropriate stud size shall be used. When assembled, the bolt shall not extend
more than 1/8 inch beyond the nut (see figure 1).

-11 -



https://saenorm.com/api/?name=761a59c7dfc3a2280a0134ab473fe31d

SAE AS7928

4.4.3 Temperature

wire has stabjlized. Temperature stabilization shall be determined by three con
within £1°C a} intervals of 3 minutes each.

4.5 Qualification in

Qualification in

(see 4.5.2).

45.1 Class 1: Samples for each part number shall be separately packaged and forwa

responsible f

Sample for gdialification

Specification
MS or specifi
TERMINALS

STEEL SPRING
LOCKWASHER

STEEL FLAT
WASHER

} N | T

_%Eﬁﬂﬂ.—/

FIGURE 1. Terminal assembly.

Stabilization: Voltage drop measurements shall be mmade after the

Epection:

pr qualification as(designated in the letter of authorization (see 6.4).
shall be identjfied by marking-each package with the following information:

femperature of the
Eecutive readings

spection shall be performed on sample units produced with equipnII:]ent and
procedures norfmally used in production at a laboratory acceptable to the Govern
class 1 terminals and conductor splices (see.4.5.1) and in-plant by the contractor

ent (see 6.4) for
for class 2 units

rded to the activity
Each sample

MIL-T</928G
cationt.sheet part number (class 1 items)
LYG; OR SPLICE, CONDUCTOR: (as appropriate)

CRIMP STYLE, COPPER

Type

Class

Name of contractor
Contractor’s part number
Submitted (date) under authiorization (reference letter authorizing

the inspecti

on)

4.5.2 Class 2. Qualification inspection shall be performed by the contractor and the test report shall be
furnished to the activity responsible for qualification (see 6.4). Upon approval by the activity
responsible for qualification, the control drawing number for the crimping dies (see 3.6) shall be
listed in the applicable qualified products list.
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45.2.1 Testreports: The contractor shall furnish the activity responsible for qualification with a certified
test report, in duplicate, showing quantitative results for class 2 terminals and splices as required
by this specification and further certified in the forwarding letter by an officer of the contractor.
The report shall designate the equivalent part number of the class 1 terminal or conductor splice
which will replace the class 2 terminal or conductor splice submitted. The report shall also
include the manufacturer’s control drawings specified in 3.6 and the part numbers of the tool and

45.3

454

455

45.6

die used to perform the qualification tests.

Sample size:
size of each

ilitary standard (see 3.1) for which qualification is sought shalhbe
qualification ipspection. In addition, five lug terminals for each stud size forwhi

sought shall e submitted for visual and dimensional examination. Fifteen addi
terminals or donductor splices shall be submitted to the activity responsible for d
additional tesfing deemed necessary. The sample size shall be the same for cl
terminals and conductor splices.

Inspection routine: Sample units shall be subjected to the. qualification inspecti
table VI, in the order shown. All sample units shall be subjected to the inspectiq
sample units ghall then be divided into groups Il through Xl, as shown in table V|
the inspection for their particular group.

Failures: On

p V1 for each barrel
submitted for

Ch qualification is
ional class 1 lug
ualification for any
hss 1 and class 2

bn specified in
nof group l. The
I, and subjected to

b or more failures shall be causéfor refusal to grant qualification approval.

Quialification
terminals and

py similarity: (Group | testing required) Qualification by similarity

0 qualified lug

splices is permissible.for'those lug terminals and splices, Class 1|or Class 2, of the

same type ard wire size when the\materials, design and manufacturing processes are identical
except for torjgue shapes or non’essential dimensions that differ due to the multiple stud sizes,

various stud

configurations,or-minor design considerations. When materials, design and

manufacturing processes differ, sufficient testing to prove the adequacy of the gffected

characteristic
differences, W
qualifying actjvity.for approval prior to commencing testing.

may be reguired to obtain qualification by similarity. Full details of fhe similarities and
ith proposed tests, if the submittor deems necessary, shall be submitted to the
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TABLE VI. Qualification inspection.

. tion Requirement | Method s'-p;;i':n“
nspec parsgraph | paragraph T
Group I
Visual and dimensions] examination = = = = = 3.1, 3.3, 4.7.1 26 40
3.4, 3.7, 16 3/ 85 3/
snd 3.8 $2 Z/
............. 3.8.1 4.7.2 4 4
- 3.5.2 4.7.3
.......... 3.5.1 4.7.2
- 3.5.1 4.7.2 4 4
- 3.5.6 4.7,7
- 3.5.1 4.7.2
- 3.8.7 4,7.8
Igmersion (105°C}e - - - = IR I R 3.5.8 4.7.9.1 | -e- s
ersion (150°C)- - - - - - N 3.5.8 4.7.9.2 202/
Dielectric withstanding voltage (type II)- - 3.5.3 4.7.4
Group V
Flammability = = = = = = o ¢ = = o s a - - 3.5.10 4.7.11 —— 2
Group V1
Voltage drop = « « = = = = = = ¢ e .- 3.5.1 4.7.2 4 4
Sglt spray (corrosion) - - - = =)= - =~ LIRS 3.5.4 4.7.5
Voltage drop = = = = = = = ~te = = = « = ~ - 3.5.1 4.7.2
Tensile strength « = = = ~\x = = = =« « =~ = 3.5.7 4.7.8
Group V11
Heat aging (105°CYe.m ¢ = = o @ o = = = = = 3.5.9 4.7.10.1] --- 4
Heat aging (150%C) e « = = = = = = =« = ... 3.5.9 4,7.10.2{ --- 42/
Dielectric withstanding voltage (type II)- - 3.5.3 4.7.4
Hpat aging (175°C) » ~ ¢ = =« = = ¢ e = = = =« 3.5.9.1 4.7.10.3]| 4 5/
Group VIIL
Low-temperature crimp (type II)- - « - « - = 3.5.11 4.7.12 - 4
Dielectric withstanding voltage (type II)- - 393 LIYAL]
Group IX
Axial load (type I)- - = = « = = = = = = = - 3.5.5.1 4.7.6.1 |10 4/
and
4.7.6.2
Axisl load (type II) - = = « «w « v o = = = = 3.5.8.2 4.7.6.3 10
and
4.7.6.4
Dielectric withstanding voltage (type II)- - 5.5.3 4.7.4
Group X 1/
Engaging and disengaging forcese - - - « - - 3.5.12 4,7.13 .- 10

See footnotes at end of table.
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45.7 Retention of

TABLE VI. Qualification inspection - Continued.

. Sample units
R Requirement | Method
Inspection paragraph |paragraph : e -
Group X1 1/
Voltege drop = = = = =« = = =« = = v o v = = = 3.5.1 4.7.2 - 5
Endurance- = = = « « = = « = = = o o o -« - 3.5.12 4.7.14 .en
Voltage drop = = = v =« = =« = = v = o o & = = 3.5.1 4.7.2

qualifying act
group C testg
consist of:

a. (GroupA
of produc
and the n
accounte

(Group B
inspectior
results of
12 month
specificat
been take

(Group C
inspectior

A XV

icable to MS27429 splicesonly,

jcable to 150°C items only (see 3.1).
jcable to one-piece construction only,
jcable to multiple-piece construction only,

jcable to 175°C items only (see 3.1).

Dualification: To retain qualification, the contractor shall forward re

. The qualifying activity shall establish the initial*reporting date. T

tests every 12 months) A summary of the results of the test perfor
for delivery, group A, indicating asaminimum the number of lots
Limber that failed. The results of tests of all reworked lots shall be
] for.

tests every 12 months) AA'summary of the results of the tests perf
, Group B, including, the humber and mode of failures. The summ
all group A quality eenformance inspection performed and comple
period. If the summary of the test results indicates non-conforma
on requirements-and corrective action acceptable to the qualifying
n, action may be taken to remove the failing product from the qua

tests/every 36 months) A summary of the results of the tests perf
, gfoup C, including the number and mode of failures. If the sumr

ports to the

vity every 12 months on the groups A and B test$, and every 36 nmponths on the

he reports shall

med for inspection
that have passed
identified and

brmed for periodic
ary shall include
ted during the

nce with

activity has not
ified list.

brmed for periodic
nary of test results

indicates

on-conformance with specification requirements and corrective a

Ction acceptable to

the qualifying activity has not been taken, action may be taken to remove the failing product
from the qualified products list.

Failure to submit the report within 30 days after the end of each 12 month period may result in loss
of qualification for the product. In addition to the periodic submission of inspection data, the
contractor shall immediately notify the qualifying activity at any time during the 12 month period
that the inspection data indicated failure of the qualified product to meet the requirements of this

specification.
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4.5.7 (Continued):

4.6 Quality confornrarcemspectior:.

4.6.1

4.6.2

4.6.3

4.6.3.1

4.6.3.2

In the event that no production occurred during the reporting period, a report shall be submitted
certifying that the company still has the capabilities and facilities necessary to produce the item. If
during two consecutive reporting periods there has been no production, the manufacturer may be
required, at the discretion of the qualifying activity, to submit a representative item of those covered
by a single specification sheet or military standard to testing in accordance with the qualification
inspection requirements.

Inspection of
inspection.

Inspection lot
conductor spl
same conditi

Group A insp

table VIl and

examination i
minimum and

Sampling p
special insp
Major and 1

Rejected lo
or screen o
inspected u
clearly iden

product for delivery: Inspection of product for delivery shalliconsig

. An inspection lot, as far as practicable, shall consist of all lug ten
ces of a single type, class, size, and composition‘manufactured ur]
ns and offered for inspection at one time.

pction: Group A inspection shall consist afthe examination and te

s completed, the lot shall be divided-and tensile strength tests per
the maximum diameter wires within'the accommodated wire rang

an: Statistical sampling and\inspection shall be in accordance wit
ection levels. The acceptable quality level (AQL) shall be as sped
hinor defects shall be as defined in MIL-STD-105 and table X.

[s: If an inspection_lot is rejected, the contractor may rework it to g
it the defective units, and resubmit for reinspection. Resubmitted
sing tightened inspection. Such lots shall be separate from new Id
tified as reinspected lots.

TABLE VII. Group A inspection.

shall be made on the same set of sample units, in the order showl;

t of group A

minals and
der essentially the

sts specified in

After the visual
rmed on both the
e.

N MIL-STD-105 for
ified in table VII.

orrect the defects,
lots shall be
ts, and shall be

: squiTEment | Method | AQL (percent defective) | i
Inspection = pling
paragraph paragraph Major Minor plan
Visual and mechanical | 3.1, 3.3, 3.4, 4.7.1 1.0 4,0 S-4
examination 3.7, and 3.8
Tensile strength 3.5.7 4,7.8 0.65 — S-1

4.6.4 Periodic inspection: Periodic inspection shall consist of groups B and C. Except when the results
of these inspections show noncompliance with the applicable requirements (see 6.5), delivery of
products which have passed group A shall not be delayed pending the results of these periodic

inspections.
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4.6.4.1 Group B inspection: Group B inspection shall consist of the tests specified in table VI, in the
order shown, and the sample shall be selected from inspection lots that have passed group A
inspection.

TABLE VIII. Group B inspection.

Inspection Requirement Method
P paragraph paragraph
Group 1
{15 units) (type 11 only)

Dielectric withstanding voltage 3.5.3 4.7.4

Engaging and disengaging forces 1/| 3.5.12 4,7.13
Group 2

(15 units) (any type)
Voltage drop 3.5.1 4.7.2

1/ Applicable to MS27429 splices only.

4.6.4.1.1 Sampling|plan: Fifteen type | and 30 type Il lug.terminals or conductor splices, as applicable,
shall be sglected from those covered by a singlg MS standard or specificatiop sheet and having
the same|barrel size, 12 months after the date of notification of qualification| and after each
subsequgnt 12 month period. A manufacturer’s normal quality control tests|and production
tests may| be used to fulfill all or part of-group B inspection; however, all of the group B
inspection shall be completed as sSpecified.

4.6.4.1.2 Failures: |If one or more unjtsifail to pass group B inspection, the sample shdll be considered to
have failed.

4.6.4.1.3 Dispositign of samples: Samples which have been subjected to group B ingpection shall not
be deliverled on the_contract or order.

4.6.4.2 Group C in$pection: Group C inspection shall consist of the examinations angl tests specified in
table 1X, in theZorder shown Group C incpnr‘finn shallbe made on Qnmlnln units selected from

inspection lots which have passed the groups A and B inspection.

4.6.4.2.1 Sampling plan: As specified in 4.5.3, the number of sampling units of each wire size and type
shall be selected from production lots 36 months after the date of notification of qualification,
and after each subsequent 36-month period. In those cases where a terminal or conductor
splice covers a range of wire sizes, the number of sample units shall be selected for a
maximum and an equal number for the minimum wire size within the range.

4.6.4.2.2 Failures: If one or more units fail to pass group C inspection, the sample shall be considered to
have failed.
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TABLE IX. Group C inspection.

Sample units
s Requirement Method
Inspection paragraph paragraph - T eII
Group 1
Current cycling- - « = « =~ = = = « - 3.5.2 4.7.3 4 4
Voltage drop ~ = = = = = = = = = - - 3.5.1 4.7.2
Group 11
Vibration- « = = = « - = = - - =~ - = 3.5.6 4.7.7 4 4
Voltagg drop - - = =« = = = = = = = = 3.5.1 4.7.2
Tensile strength ~ = = - = = = = - - 3.5.7 4.7.8
Group 111
Immersjon (105°C)- - = - - = = = - - 3.5.8 4.7.9.1 8
Immersjon (150°C) 2/ - - - -~ - - - - 3.5.8 4.7.942 20
Dielectric withstanding voltage
(typg II)- = = = = =« = = = = = - = 3.5.3 4:7.4
Group IV
Flammapility = = = = = « « = =~ = = - 3.5.10 4,7.11 2
Group V
Salt spray (corrosion) - - - - - - - 3.5.4 4.7.5 4 4
Voltage drop = = = ~ = = « = = = - = 3.5.1 4.7.2
Tensile strength = = = = =~ = = = = = 375.7 4.7.8
Group VI
Heat aging (105°C) = = = = « == = = 3.5.9 4.7.10.1 4
Heat aging (150°C) 2/ = - ='&- - - 3.5.9 4.7.10.2 4
Dielectric withstanding voltage
(typp II)= = = = - = =" = = =« 3.5.3 4.7.4
Heat aging (175°C) - = = « = - = - 3.5.9.1 4.7.10.3 4
See foptnotes at end-of table,
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TABLE IX. Group C inspection - Continued.

Inspection Requirement Method Sasple ‘:‘1”
nsp paragraph paragraph I i
Group VI
Low-texperature crimp (type II)- - - 3.5.11 4.7.12 4
Dielectric withstanding voltage -
(type II)e = ~ = = = = = ==~ =« 3.5.3 4.7.4
Group-Viil
Axia}l load (type I)- <« = = = = - - ~ 3,.5.5.1 4.7.6.1 and 4.7.6.2]{103/
Axisl load (type II)  « « = - = = - 3.5.5.2 4.7,6.3 and 4.7.6.4 10
Dielectric withstanding voltage
(typ§ II)- - - - = - = ===« = - 3.5.3 r 4.7.4
Group IX
Engaging and disengaging forces 1/ - 3.5.12 4.7,13 10
Group X
Enduragce 1/ = = - = = = = = = =« -« 3.5.12 4.7.14 5
Voltage drop -~ = = = = = = = = = « = 3.5.1 4.7.2
1/ Applicable to MS27429 splices only.
2/ Applicable to 150°C “items only (see 3.1),
3/ Applicable to multiple piece construction only.
4/ Appliicable to 175°C items only (see 3.1).
4.6.4.2.3 Dispositign of sample units: Sample units which have been subjected to group C inspection,

shall not Ipe delivered on the contract or order.

4.6.5 Inspection of preparation for delivery: Except when commercial packaging is specified, the
sampling and inspection.of-the preservation-packaging and interior package marking shall be in
accordance with the gretip A and B quality conformance inspection requirements of MIL-P-116.
The sampling and inspéction of the packing and marking for shipment and storgge shall be in
accordance with the-quality assurance provisions of the applicable container spgcification and the
marking requjrémients of MIL-STD-129. The inspection of commercial packaginjg shall be as

specified in the contract or purchase order (Se€ 6.3).

4.7 Methods of examination and test:

4.7.1 Visual and mechanical examination: Lug terminals and conductor splices shall be examined to
verify that the materials, design, construction, physical dimensions, marking and workmanship are
in accordance with this specification and applicable military standard or specification sheet.
Dimensions shall conform to those specified on the manufacturer’s drawing for class 2, and to the
applicable MS standard or specification sheet for class 1. Classification of defects for visual and

mechanical examination shall be as specified in table X.
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4.7.2 \oltage drop

a. Test point
current-cg

TABLE X. Classification of defects.

Examination of product Major Minor

Dimensions:
Overall length (max.) X
Width of tongue (max.) X

Stud hole (min.) X -

Centerline of stud hole to
end of tongue (max.) X
Washer clearance X
X

All other dimensions - X
Materials )
Workmanship and marking .- X

test point

distance petween the two test points shall be noted.

Conductgr splice measurements shall be made by puncturing the insulation
carrying donductor on each end of the splice @/16 inch back from the wire-receiving end of the
splice. The distance between the two test points shall be noted.

Measurer
insulation
measurer
terminatid
averaging
supply of

b. Measurern
conducto
after the t

the same distance between test points as that noted for the termi
n joints. The millivolt drop of the equivalent length of wire may be
wire to be uséd for subsequent tests.

nents: The millivolt drop through the crimp termination and the cu
shall be measured while the specified test current (see table ) is

empéerature of the wire has stabilized (see 4.4.3).

see 3.5.1): Lug terminals and conductor splices shall beytested als follows:

S: Lug terminal measurements shall be made by ptncturing the irfjsulation of the
\rrying conductor 1/16 inch back from the wire-receiving end of thg terminal for one
and using the intersection of the tongue and barrel for the other test point. The

of the current-

nent of the current-carryingcconductor shall be made by puncturing the conductor

nal and splice

nents. The conductar measurement shall be made midway on the wire between

determined by

four readings taken on 10-inch lengths of wire selected at randonp throughout the

rent-carrying
being applied and

4.7.3 Current cycling (see 3.5.2): Test samples attached to 3-foot lengths of appropriate wire shall be
subjected to 50 current cycles. Each cycle shall consist of 30 minutes at 125 percent of the test
current specified in table Il, followed by 15 minutes at no load. Voltage drops shall be measured at
test currents specified in table Il after the test assembly has returned to room temperature.
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4.7.4 Dielectric withstanding voltage (type Il) (see 3.5.3): Insulated lug terminals and conductor splices
shall be tested in accordance with method 301 of MIL-STD-202. The following details shall apply:

4.7.5

4.7.6

4.7.6.1

4.7.6.2

a. Preparation of specimen - The tongue of the type Il crimped lug terminal shall be sealed with a
suitable insulating compound to a depth sufficient to close the open end of the lug barrel
without covering the depression resulting from the applied crimping pressure. One of the wires
in a type Il crimped splice shall be cut as close to the insulating sleeve as possible, and the wire
entrance end shall be insulated as described above. The samples shall be immersed in a
5 percentrsattwater sotutiomtoa deptirsufficienttotover thetrimped-—areay of the barrel and
insulating|grip.

b. Magnitudg of voltage - 1,500 volts.

c. Nature of|potential - AC.

Salt spray (ca
method 101,

proper size W
Conductor sp
terminated w
During this te
spray (fog) sH
samples. Th
for a minimur

corrosion on the terminal’s tongue shall belremoved. The terminal lugs and con

then be subje
Axial load:

Axial load (
uncrimped
a piano wirg
shall then b
exerted on

rrosion) (see 3.5.4): The salt spray (corrosion) test’shall be in acq
fest condition B of MIL-STD-202. Terminal lugs shall be crimped t
ire and mounted in the salt spray (corrosion) chamber in a horizor
lices shall be crimped to short lengths of wite and free ends of thej
th approved lug terminals. Adjoining samples shall be separated b
5t, the samples shall not come in contact.with metallic or wooden o
all be a salt solution concentration of'5 percent and shall have fre
b samples shall be removed from.the salt spray, washed with distil
N of 1 hour and examined for campliance with 3.5.4. Prior to subs

cted to the voltage dropAsee 4.7.2) and tensile strength (see 4.7.8

ype |, multiple_piece construction, uncrimped specimens) (see 3.5
specimens,shall have a 0.022 inch diameter hole drilled through th
p of 0.020 inch diameter shall be inserted through the drilled hole.
e fastened in a tensile testing machine and the axial force specified

requirementsof 3.5.5.1 are met.

the piano wire (see figure 2). An alternate test method may be us

ordance with

D short lengths of
tal position.

wire shall be

y at least 1/4 inch.
bjects, and the salt
b access to the

ed water, air dried
bquent testing, the
juctor splices shall
) tests.

.5.1): Five
b metal sleeve and
The specimens

in 3.5.5.1 shall be
pd provided the

Axial load (type I, multiple piece construction, crimped specimens) (see 3.5.5.1): Five new
specimens shall be crimped to the specified smallest size wire accommodated by the terminal
lug. The specimens shall be tested by applying the specified axial force (see 3.5.5.1) at a
maximum speed of one inch per minute between the crimped conductor and a suitable test jig
positioned under the metal sleeve. The free end of the crimped conductor and the test jig shall
be fastened in the jaws of the tensile machine (see figure 3).
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CLAMP ON TENSILE
TEST MACHINE

.020% DIA PIANO
WIRE

(MIN)

902
022" DIA
/_ 4 HOLES
TERMINAL INSULATION
/ OVERHANG

FIGURER2. Set up for axial load test (uncrimped specimens).
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FIGURE 3. Set up for axial load test (crimped specimens).
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4.7.6.3 Axial load (type II, uncrimped specimens) (see 3.5.5.2): Five uncrimped specimens, each of
type Il terminal lugs, and conductor splices shall have four 0.022 inch diameter holes drilled
through the insulation overhang, and metal sleeve if used, and four piano wires of 0.020 inch
diameter shall be inserted through the drilled holes. The specimens shall then be fastened in a
tensile testing machine and the axial force specified in 3.5.5.2 shall be exerted on the piano wires
(see figure 2). An alternate test method may be used provided the requirements of 3.5.5.2 are

4.7.6.4

4.7.7 Vibration:

4.7.7.1

met.

Axial load ({
lugs and co
the termina
accordance
conditioning
sleeve as p
the specifig)
crimped co
of the crimp
figure 3). B
withstandin

Vibration (W
(see 3.5.6):
terminals
their norm
junction of
external to

shall be ass
platform an
opposite en
among the

s;]wall be rigidly mounted.to-and not more than 1 inch above the vibra

CrimpET-SpETTETS)t i . _

hductor splices shall be crimped to the specified smallest size wire
lug or splice. The specimens shall then be subjected to humidity
with test condition B, method 103, of MIL-STD-202. Aftereomple
, prior to axial load, (one conductor of the splice shall be.cut as clo
pssible) the terminal lug and conductor splice specimens shall be
d axial force (see 3.5.5.2) at a maximum speed of.one inch per mi
hductor and a suitable test jig positioned under.the insulation overh
ed conductor and the test jig shall be fastenedin the jaws of the te
ach crimped terminal lug or conductor spliee shall then be tested f
j voltage as specified.

ith insulation support and sizes 12 and larger without insulation su
Lug terminals and conductor splices shall be attached to a length

mounting means (s€e figure 4). The test terminals shall be so m
he other end of thetest sample shall be secured to a stable suppd
he vibrating tabte with all slack or tension removed from the wire.
embled and So mounted that the center of the splice is 6 inches fr
d 6 inches'from the support (see figure 5). Lug terminals shall be
ds ofthe*wires attached to the conductor splice to insure equal dis

ch of the terminal
accommodated by
(steady state) in
ion of the humidity
Se to the insulation
fested by applying
hute between the
ang. The free end
nsile machine (see
or dielectric

pport
of wire. The

iting platform by
bunted that the

rt 12 inches
Conductor splices
om the vibrating
pttached to the
tribution of stress

MIL-STD-2

strands. The specimens shall be vibrated in accordance with metrLod 201 of
D27For 18 hours on each of two axes mutually perpendicular to each other and to the

axis of the wire. Following the test, the lug terminal and conductor splice shall be subjected to

the voltage

drop (see 4.7.2) and tensile strength (see 4.7.8) tests.
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AXIS = | /— TERMINAL
/"1 /) CLAwe
t
* |l'-n o]
1" | rest
J FIXTURE
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I S, S, e Y S P S
AXIS - 2
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|
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FIGURE 4. Vibration test for lug terminals.
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AX1S - |
e/ 1SPLICE [ | o,
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AXIS -2
|
{ + I <1 SPLICE_-‘F — 4
- \: >)
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,—\
L—/ S ——

FIGURE 5. Vibration test for conductor splices.
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