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MILITARY SPECIFICATION

MYTATAIATY O rnn- AVMTY QDT TALRC e T Y
TRERIIINALY, LUGS AND OrLilLOo, CONDUCTOR

( ELECTRICAL, SO éRLESS, FOR AUTOMOTIVE USE)
(DUAL DIMENSIONS)

This specification is approved for use by the US Army Tank-Automotive
Command. Department of the Army, and is available for use by all

PRI U, | PR P
Departments and Agencies of the Department of Defense
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1.1 Scope. This specification covers crimp-type, solderless, electrical
terminals and splices for use with insulated electrical cable and wire for
automotive vehicles {=zee 6.1).

1.% Classification. Terminals and splices shall be cf the following
types, as specified (see 6.2):
Type 1 - Terminals, Nonwaterproof.
Tyvpe 11 - Terminals, Waterproof.
Type 111 - Splices.
Beneficial comments (recommendations, additions, deletions) and any per tlnentl
data which may be of use in improving this document should be addressed to: l

US Army Tank-Automotive Command, ATTN: AMSTA-GDS, Warren, MI 48397-5000, by
using the self-addressed Standardization Document Improvement Proposal (DD
Form 1426) appearing at the end of this document or by letter.

—— .

AMSC N/& FEC 5940
DISTRIBUTION STATEMENT A. Arpproved for public release; distribution is
unlimited.
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Z. APPLICABLE DOCUMENTS
2 1 (Government documents.

2.1.1 Specifications, standards. and handbooks. The following
specifications, standards, and handbooks form a part of this document to the

extent specified herein. Unless otherwise specified, the issues of these
documents are those listed in the issue of the Department of Defense Index of
Specifications and Standards (DODISS) and supplement thereto, cited in the
solicitation (see 6.2).
SPECIFICATIONS
FEDERAL
QQ-C-450 - Copper-Aluminum Alloy (Aluminum Bronze)

Plate, Sheet, Strip, and Bar (Copper Alloy
Numbers 606, 610, 613. 614, and 630).
QQ-C-465 - Copper-Aluminum Alloys (Aluminum Bronze)
{Copper Alloy Numbers 606. 614, 630, 632M. an
642): Rod, Flat Products with Finished Edges
(Flat Wire, Strip. and Bar), Shares., and

A
104

Forgings.
QQ-C-50Z - Copper Rods and Shapes; and Flat Producte
with Finished Edges (Flat Wire, Strips. and
Bare).
@a-P-416 - Plating, Cadmium {(Electrodeposited}
MILITARY
MIL-T-10727 - Tin Plating; Electrodeposited or Hot-

Dipped. for Ferrous and Nonferrous Hetals.

MILITARY
MIL-STD-10% - Sampling Procedures and Tables for
Inspection by Attributes.
MIL-STD-4566Z - Calibration Systems Requirements.

(Unless otherwise indicated, copies of federal and military
svec1flcatlons, standards, and handbooks are available from the Naval
Publications and Forms Center, (ATTN: NPODS), 5801 Tabor Avenue,

Philadelphia, PA 19120-50899.)

[ K]
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2.1.2 Otibher Government documents. JArawings. and puRllcaliOofs. 1n®
following other Government documents, drawings, and publications form a part
of this document to the extent apecified herein. Unless otherwise specified,

the issues are those cited in the solicitation.

DRAWINGS

TOS6700 - Terminal

(Copies of drawings required by contractors in connection with specific
acquisition functions should be obtained from the contracting activity or as
directed by the contracting activity.)
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y 1, the text of this document
takes precedence. Nothlng in thls document however, supersedes applicable

aws and regulations unless a specific exemption has been obtained.

p—

3. REQUIREMENTS

. N . n . )
Firet article. Unless otherwise specified (zee 8.2), the contractor

1 pe &
sb 11 furnish terminals and splices which shall be subjected to first artic
nspection (see 4.4). First article inspection samples. properly marked with
1dent1fy1ng information, shall be representative of the units to be furniched
to the Government. All subsequent terminals and spllces delivered to the
Government chall conform to these samples in all of their pertinent phvsic

PR, T N e S -l an
arla }’t! .LUl Lalice GLLI ).Uubct.

3.2 Materizls. Materiale shall be as specified herein and in referenced
specifications. standards. and drawings. Materials shall be free from
defecte which adversely affect performance or serviceability of the finished
product (see 4.6.1).

3.z.1 Miyrmoe T and TTT 'I\rr.n T termi

inals and I s
fabricated of copper or ﬁ]umlnnm bronze conforming to QQ-C-450, @u-C-46%, cr

QQ-C-502 (see 4.6.1).

3.2.2 Type II. Type I1 terminals shall be fabricated of materials as

specified on Drawing 7056700 (see 4.6.1).
arvrlead wrivagin anAd rarlegimaed material o 'n’\PY'P aAYEe NO
for the exclusive use of virgin materlals. The use of recycled

or reclalmed (recovered) materials is acceptable provided that all other
requirements of this specification are met (see 4.6.1 and €.3.1).
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3.3 Construction.

3.3.1 Type I and I1II. Type I terminals and type III splices shall be
constructed as specified herein and in accordance with the applicable
drawing. standard, or instructions {including the applicable Part or
Identifying Number (PIN)] specified by the acquisition activity (see 4.6.1,
4.6.2, and 6.2).

3.3.2 Type 1I. Type Il terminals shall be constructed as specified
herein and in accordance with the applicable PIN specified on Drawing 7056700
(see 4.6.1, 4.6.2, and 6.2).

lices, when nnqehfnd to the intended

DanfAammanm~a Tawvrmi
, When connectieq 1o Lhe 1nuvended

7 A ..
3.4.1.1 Terminals. The

+ 3
v 4
as specified in table I (see 4.6.3.
3.4.1.2 Splices. The splices shall meet the "initial” veltage drop as
specified in table I except the "initial” voltage drop values shall be
increased by 33 percent (%) (see 4.6.3.2).

TARLE 1. Test reacuirements.

Max1mum voltage drop Minimum
illivolts) ecnanlh‘- strength
Cable size | Test current Initial After test {pounds (kilograms)]
(AWG 1/) (amperes + 5%)
20 11 7 12 19 (8.62)
18 18 7 12 28 (12.70)
i6 2z 7 12 37 (16.78}
14 32 € 11 45 (20.41)
12 44 5 8 95 (43.09)
10 69 5 8 150 (68.04)
8 95 5 8 195 (88.45)
6 139 5 8 270 (122.47)
4 165 5 8 350 (158.76)
2 226 5 8 585 (251.7%5)
1 264 5 8 650 (294.84)
0 307 5 8 760 (344.74)
00 353 5 8 860 {390.10)
0000 460 5 8 1000 (453.60)
|

1/ American Wire Gage (AWG).

o>
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3.4.2 Current rating. The terminal or splice temperature shall not

SN

exceed by more than 9 degrees Fahrenheit(9F) [5 degrees Celsius (°C)].

damsm AL e el b mmdad] e o~ .C

the Lemperature of the attached conductor stranding when tested as specified
in 4.6.4.

3.4.3 Current overload. The terminal or splice temperature shall not
exceed by more than 18°F (10°C), the temperature of the attached

conductor stranding when tested as specified in 4.6.5. The value recorded in
the subsequent voltage drop test shall meet the "after test” requirements

specified in table I.

3.4.4 Mechanical strength. The terminals or splices, when tested as
epecified in 4.6.6, shall withstand the minimum mechanical strength

}

requirements specified in table I without breaking or becoming distorted to
the extent of being unfit for further use.

-~ ™~ . 2 1

S.0  hnvironmental.

3 § 1 Vibratiorn The termin or splices, when tested as specified in

e e & R N e e sl V2 1818 OY
4.6.7.1, shall show nc evidence of mechanical or electrical failure.
Subsequent to the vibration test the terminals or splices shall meet the

regquirements specified in 3.4.1 and 3.4.4.

3.5.2 Yaterproofness. Type I1 terminals, when tested as specified in
4.8.7.2. shall show no evidence of leakage.
3.6 Protective finish. The terminals or splices shall be tin plated in

asccordance with type II, 0.0002 inch [0.007Z millimeter (mm)] minimum plate
thickness - 200 hours. salt spray test of MIL-T-10727, or cadmium plated in

- I ata ae 4 A O

accordance with tyvpe I, class 2 of QQ-P-416 (see 4.6.1).

3.7 lgentification marking. Each terminal or splice shall have molded
or stamped on its surface the manufacturer s name or symbol, and the cable
(conductor) size or limiting sizes for which it is designed (see 4.6.2).

3.8 ngkmanghip. Workmanship emploved in fabricating the terminals or
splices shall be of a gquality necessary to produce terminals or splicee free
of rust, burrs, cracks, dirt, faulty or incomplete connection, or any other
defects which would affect safety of personnel, serviceability, or
appearance {(see 4.6.2).

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order (see 6.2Z), the contractor is responsible for the
performance of &ll inspection requirements (examinations and tests) ac
specified herein. Except as otherwise specified in the contract or purchase
order (see 6.2}, the contractor may use his own or any other facilities
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inepections are deemed necessary to ensure supplies and
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4.1.1 Responsibility for complimnce. All items shall meet all
requirements of sections 3 and 5. The inspection set forth in this
specification shall become a part of the contractor’s overall inspection

system or quality program. The absence of any inspection requirements in the
specification shall not relieve the contractor of the responsibility of
ensuring that all products or supplies submitted to the Government for
acceptance comply with ail requirements of tne contract. Sampling

- -

.1.2 Ipsvection eguipment. Unless otherwise specified in the contract

(see ‘.21. the contractor is responsible for the provision and maintenance cof
all inspection equipment necessary to assure that supplies and services
conform to contract requirements. Inspection equipment must be capable of
repetitive measurements to an accuracy of 10% of the measurement tolerance
Calibration of inspection equipment shall be in accorddnce with
MIL-STD-4586%.

a - ~ e ~ . . _ N 1 rn . s - a _ e = Y . et e AL a2 .

4.1.2.1 LXI0Plng LOglsS. lhe crimping 1TO00ls used 10 Crimp 1hée Terminals
or splices onto the conductor wire shall be provided by the terminegl
manufacturer. The terminals or splices shall be properly crimped onto test
cables in accordance with the manufacturers recommended procedure.

4.2 Inspection conditions. Unless otherwise specified herein or in the

acquisition documents (see €.2), all inspections shall be conducted under the
following conditions:

a. Air temperature: 73 + 1B9F (23 = 100C).
b. Barometric pressure: 28.5 + 2 inches of mercury
-3
(725 + 50 mm of mercury).
- 75
c. Relative humidity: 50 & 30%.

3 Claagification of inspections:
hd AV NP 9Vt 3 ~s=1 PEP R 7Y =

a. First article inspection (see 4.4).

. @Quality conformance inspection (QCI) (see 4.5).
(1) Examination (see 4.5.
(2) Acceptance tests (see 4.5.3).
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4.4 First article inspection. Unless otherwise specified (see 6.2), the

Government shall select one terminal or splice produced under the production
contract for first article inspection. The first article sample shall be
inspected as specified in table 11. Approval of the first article sample by
the Government shall not relieve the contractor of his obligation to supply
terminals or splices that are fully representative of that inspected as a
first article sample. Any changes or deviation of the production units from
the first article sample shall be subject to the approval of the contracting
officer.

4.4.1 First article inspection failure. Deficiencies found during, or

as a result of, first article inspection shall be cause for rejection of the
items until evidence has been provided by the contractor that corrective
action has been taken to eliminate the deficiency. Any deficiency found
during, or as a result of, first article inspection shall be evidence that
all iteme already produced prior to completion of first article inspection
are similarly deficient unleses contrary evidence satisfactory to the
contracting officer is furnished by the contractor. Such deficiencies on all
items shall be corrected by the contractor. The Government will not accept
products until first article inspection is completed to the satisfaction of
the Government.

TABLE II. (lassification of inspections.

_QC
Inspec~ First Exami- Accep~
Title Requirement tion article nation tance
tests
Materials and 3.2 thru 4.6.1 X
construction 3.3 and 3.6
Defects (see 3.3, 3.7, 4.6.2 X X
table I1I1) and 3.8
Voltage dror- 3.4.1.1 4.6.3.1 X X
terminals
Voltage drop- 3.4.1.2 4.6.3.2 X X
splices
Current rating 3.4.2 4.6.4 X X
Current overload | 3.4.3 4.6.5 X X
Mechanical 3.4.4 4.6.6 X X
strength
Vibration 3.5.1 4.6.7.1 X X
Waterproofness 3.5.2 4.6.7.2 X1l X1/

1/ Type II only.
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4.5 1.1 lot formation. An inspection lot shall consist of all the
terminals or splices of one type and PIN, from an identifiable production
period, from one manufacturer, submitted at one time for acceptance.

-~ - r O R o g € mwnmine +3Aan aha
avalii Siia

4.5.1.3 Sampling for acceptance tests. Samples for acceptance tests
shall be selected in accordance with level S-3 of MIL-STD-105 from each lot
that has passed the examination specified in 4.5.2.2.

4.5.2.1 Acceptable quality level (AQL). Each sample selected in

sccordance with 4.5.1.2 shall be examined to determine conformance to the
AQL’s on the basis of percent defective:

)
.
)
i}
e
h
e
g
)
'
»
"
b
>
D
%

Claszification Qi
Major 1.0
Minor 2.5
4.5.2.2 Classification of defects. For examination purposes, defecte
shall be clascified as listed in table III.
TADIE T71. Maccifiratiaon aof defects.
Method of
Category Defect inspection
critical None
Maijor AQL 1.0% Defective
101 Dimensions affecting interchangeability. SIE 1/
not within tolerance (see 3.3).
10Z Faulty workmanship affecting performance Visual
{see 3.8).
M AQL, 2.5% Def .
201 Dimensions not affecting interchangeability, | SIE
not within tolerance (see 3.3).
20Z ldentification marking, improper {(see 3.7). Visual
203 Faulty workmanship affecting appearance Visual
(see 3.8).

1+ SIE = Standard Iﬁépection Equipment. ~

1L ™AWV 11 1TW Il S 4l VIl AW AIN \J VAiIr b VW o b\ S Pt v e i e o Py wasw e e - — ———— -
™ A 1.7
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4.5.3 Acceptance tests. Each sample selected in accordance with 4.5.1.3
shall be subjected to the acceptance tests specified in table II, in the
order listed in table IV, using an AQL of 2.5 on the basis of percent
defective.

TABLE IV. Qrder of acceptance tests.
Paragraph Test
4.6.3 Voltage drop
4.6.4 Current rating
4.6.5 Current overload
4.6.6 Mechanical strength
4.6.7.1 Vibration
4.8.7.2 Waterproofness (type II only)

4.6 S ins .

4.8.1 Maverials and construction. Conformance to 3.2 through 3.3 and
3.8 shall be determined by inspection of contractor records providing procof
or certification that design, construction, processing, and materials conform

to requirements. Applicable records shall include drawings, specifications,
design data, receiving inspection records, processing and quality control
standards., vendor catalogs and certifications, industry standards, test
reporte, and rating data.

4.6.2 Defects. Conformance to 3 3, 3.7, and 3.8 shall be determined by
examination for the defects listed in table III Examination shall be

vieual or by measurement with standard inspection eguipment.

o

hed cable

ature stabilizatior of the terminal or splice and
i

4.6.3 YQlLagﬁ_dzgp. (Voltage drop measurements sha 11 be made only after

[\

4.6.3.1 Terminals. To determine conformance to 3.4.1.1, the terminal
and attached cable shall be connected into a circuit adjusted to pass the
current specified in table I. The millivolt drop shall be measured from the

intersection of the tongue and barrel to a point on the cable 1/4 inch
(6.35 mm) from the open end of the barrel. When terminals have cable
insulation supports, this point shall be 1/8 inch (3.175 mm) from the end of

)
the support. The voltage drop and test current values shall be recorded.
4.6.3.2 Splices. To determine conformance to 3.4.1.2, the splice and
attached cable shall be connected into a circuit adjusted to pass the current

specified in table 1 The m1111volt drop shall be measured from

1 RN mm
L/‘t inch (c 35 ) r‘um

v piiiigy)
(6.35 mm) di

w ¢
"5 lad

.00
distan

t fro e
and test current values sh

)
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4.6.4 Current rating. To determine conformance to 3.4.Z, the terminal
or splice and attached cable shall be connected into a test circuit adjusted
to pascs the current specified in table I. The current shall be continued
until the temperature of the terminal or splice and attached cable stranding
have stabilized. These stabilized temperature values shall be recorded. The
temperature of the splice or terminal shall be measured by means of a
thermocouple at the barrel diametrically opposite the crimp. The temperature
of the cable stranding shall be measured by means of a thermocouple installed
in the stranding at a minimum distance of 24 inches (61 centimeters (cm)]
from the terminal or splice and the power source.

4.6.5 CQCurrent overload. To determine conformance to 3.4.3, 125% of the
current specified in table I shall be passed through the terminal or eplice
and attached cable for 2 hours and the stabilized temperatures recorded (see
4.6.4). The samples shall then be allowed to return to room temperature
after which 200% of the current specified in table I shall be passed through
the terminal or splice and attached cable for 5 minutes and the stabilized
temperatures recorded (see 4.6.4). The samples shall then be allowed tc
return tc roor temperature and tested as specified in 4.6.3.

4.6.6 Mechanical etrength. To determine conformance to 3.4.4, the test
specimens shall be placed in a standard tensile testing machine and
sufficient force shall be applied to pull the cable out of the terminal or
splice, or break the cable, terminal, or splice. The condition of the
terminal or eplice shall be examined as the minimum mechanical strengths. as
specified in table I, are reached. Testing shall be performed at room
temperature with the speed of the machine head not less than 4 inches
(10.2 cm) per minute.

4.6.7 Environmental. <

4.6.7.1 VYibration. To determine conformance toc 3.5.1, the terminal or
splice and an attached 15-inch (38.1-cm) length of cable shall be mounted on
& vibration table with the end of the cable secured to a stable support 12
inches (30.5 cm) from the terminal. The terminal or splice shall be vibrated
for 1 hour in each of three perpendicular planes at an amplitude of 0.030
inch (0.762 mm) [0.060 inch (1.524 mm) in total excursion] and a frequency of
10 to 55 to 10 cycles per second, with the frequency range to be accomplished
once each minute. The terminals or splices shall then be subjected to the
tests specified in 4.6.3 and 4.6.6.

4.6.7.2 Waterproofness. To determine conformance to 3.5.2, a type Il
terminal shall be attached to one end of a 6-inch (15.2-cm) length of cable.
No less than 3 inches (7.6 cm) of the terminal end of the cable shall be
immersed in water, in such a manner that hydrostatic pressure can be
applied. Hydrostatic pressure of 6 pounds per sgquare inch
(41.37 kiloPascals) shall be applied to the water for 6 hours. The cable
shall then be cut apart and examined for evidence of leakage through the
terminal end.

o
(@]
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5. PACKAGING

§. 1 Preservation aankaging macking and marking. Preservation.
packaging, packing, and marking for the desired level shall be in accordance

with the applicable packaging requirements specified by the contracting
authority (see 6.2).

(This section contains information of & general or explanatory nature
that may be helpful, but is not mandatory.)

6.1 Intended use. Terminals or splices covered by this specification
are commonly known as solderless cable lugs and are used with electrical
cable for automotive vehicles.

8.1.1 Tvpe 1. Tyoe I terminals are intended for use with cable

EO 4 ] celitilliials

conforming to MIL-C-13486 and similar electrical cable specifications.

6.1.2 Type II. Type Il terminals are intended for use with waterproof

cable conforming to MIL-C-13486.

£.1.3 Type III. Type 11l splices are primarily intended for use in
permanently splicing two conductors.

6.2 Acquisition requirements. Acgquisition documents must specify the
following

X3

a. Title. number, and date of this specification.
b. Type and size (see 1.2 and 3.3).
c

Issue of DODISS to be cited in the solicitation, and if required, the
specific issue of individual documents referenced (see 2.1.1
d. If first article inspection is not required (see 3.1).
€

. Applicable dreawing. standard, or instructions for types I and 111

{(see 3.3.1)

f. Applicable PIN (see 3.3 and 6.4).

g. Responsibility for inspection and place of inspection, if other than
acs specified (see 4.1). .

h. Respon51b111tv for inspection equipment, if other than as specified
(see 4.1.2).

i. Inspection conditions, if other than as specified (see 4.2).

j. First article sample size, if other than as specified (see 4.4).
k. Selection of applicable level and packaging requirements
(see 5.1).

11
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8 3.1 Recovered materials. “Recovered materials” means materials that

have been collected or recovered from scolid waste (see 6.3.2).

6.3.2 Solid waste. ~Solid waste” means {a) any garbage, refuse, or
sludge from & waste treatment plant, water supply treatment plant, or air
facility; and (b) other discarded material, including

Qe dha vy Qe &) Yvdata Llatal uicdd T iadl.

______ q emisclid, or contained gaseous material resulting from
industrial, commercial, mining, and agricultural operstions. and from
community activities. It does not include solid or dissolved material in
domestic sewage, or solid or dissolved material in irrigation return flows or

—

industrial discharges which are point sources subject to permite under

section 402 of the Clean Water Act, (33 U.S.C. 134Z et seq.), or source.

special nuclear, or byproduct material as deflned bv the Atomlc Ener Act of
Y| :

section 23.402).

6.4 PIN. Since this revision does not affect the
characteristics of the items covered, the items should
part numbers but the part numbers should be designated a
when there is no existing part number for an item, the P
developed as follows:

M 13513- X (00

Numbers. letters, or combinations thereof specified
{ bv the acquisition activity (see 6.2)
L Tvpe number (1 for type I, 2 for type II, 3 for
type IID)
Specification number
Prefix to indicate military specification
6.5 Suhkiect .
Aluminum bronze
Cadmium plating
Coprer bronze
Recovered materials
Tin plating
Waterproofness
6.6 (hanges from previous issue. Marginal notations sre not used in
this revision to identifyv changes with respect to the previous issue due to
the extencsiveness of the changes.

iz
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRIUICTIONS: Thic form ic provided to =olicit heneficial comments which may improve this document and

asvS s dv v aaNSe Olicil denelicial coliliinensa

enhance its use. DoD contractors, government activities, manufacturers, vendors, or other praspective users of

the document are invited to submit comments to the government. Fold on lines on reverse side, staple in corner,
and send to preparing activity, Attach any pertinent data which may be of use in improving this document. If
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there are additional papers, atuch to form and place both in an envelope addressed to preparing activity. A
response will be provided to the submitter, when name and address is provided, within 30 days indicating that
the 1426 was received and when any appropriate action on it will be completed.

NOTE: This form shall not be used to submit requests for waivers, deviations or clarification of specification
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements. pgc 5940

GYaY,

QCUMENT IDENTIFIER (Number) AND TITLE aawr m _YT2AZYAan/amV, m_ 2 __1 o T e am TS
TMIL~1=13013B\Al1); 1 mnals Lug; ana opiices,

Conductor (Electrical, Soldarlegs,; for Automotive o) (Mial Dimenciong)
NAME OF ORGANIZATION AND ADDRESS OF SUBMITTER
[ VENDOR [ usen ) MANUFACTURER
1. D HAS ANY PART OF THE DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT
USE? D IS ANY PART OF IT TOO RIGID, RESTRICTIVE, LOOSE OR AMBIGUOUS? PLEASE EXPLAIN BELOW.

A. GIVE PARAGRAPH NUMBER AND WORDING

8. RECOMMENDED WORDING CHANGE

C. REASON FOR RECOMMENDED CHANGE(S)
2, REMARKS
SUBMITTED BY (Printed or typed name and oddress — Optional) j TELEPHONE NO.

ATE -

DD FORM ]426 EDITION OF 1 JAN 72 WiLL BE USED UNTIL EXHAUSTED.

10CT 78



