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RATIONALE

Revision required to incorporate AS81714-A2, remove government jargon, update references, a
changes.

1. SCOPE

hd add minor technical

This specification covers Terminal Junction System (TJS) components which are-tised for intercpnnection of wiring and

incorporation of passiye components (see 6.1). These environment resistant/components have
crimp type external pip contacts in accordance with AS39029/1 for Series{Ior crimp type exte
accordance with AS39029/22 for Series Il. This family of TJS components is designed to oper3
temperature range of 165 °C to 200 °C, using any combination of temperatures generated by
ambient temperature $o that the maximum internal hot spot, combined temperature, will not
specified for the class pf TJS component, unless otherwise specified’ (1.2, 3.1). The components
and covered by this specification include:

a. Terminal junction bussing blocks (6.8.2)
(1) Feedback type|(6.8.2.1)
(2) Feedthrough type (6.8.2.2)
b. Racks (mounting hplders) for blocks (6-8:3)
c. Brackets, block mounting (6.8.4)
d. Wire in-line junctions (6.8.5)

e. Grounding terminal (6.8;6)

in common the use of
ral socket contacts in
te continuously over a
the electrical load and
exceed the maximum
making up the system

f.  Grounding blocks (6.8.7)
g. Electronic blocks (6.8.8)

h. Electronic in-line junctions (6.8.9)
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1.1.1  CTS: The TJS components conform to the requirements of MIL-HDBK-1277 and MIL-HDBK-454.

1.2 Classification

1.21  Terminal juncti

on components fabricated to this specification are classified as follows:

a. Series. The Series | and Il TJS components are not interchangeable or intermateable.

Series |. External pin contact crimped on wire.

Series Il. External socket contact crimped on wire.

b. Classes. Terminal junction components described herein are Class D. Classes A, B and C components are

inactive fo
provides p
relationshi
Il compon

1.3  Marking Identific

The components cove

specification. Series | components shall be identified as in the following exaniples, or as otherwise

v~]

rformance tests and other information relating to Classes A, B and C. Ay
between Class D part numbers and the superseded part numbers of\Clas
nts of AS81714 meet Class D environmental requirements.

tion

'ed by this specification shall be identified by a part namber, as shown §

ussing Blocks 1/

|=

81714/7 - D Al

T—— Bussing -designator

Class D

Specification sheet number

m

part number indicator

lectronic Blocks 1/

M 81714/18 "= D - 001

.

Class D

Electronic component/circuit dash numb

)cquisition. Appendix A
pendix A indicates the
ses A, B and C. Series

y the applicable detail
specified (3.1).

e

Specification sheet number

part number indicator

FIGURE 1 — SERIES | COMPONENT MARKING STRUCTURE (SEE 3.1)
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Wire In-Line Junctions 1/

M 81714/12 - 20 D - 1
T — 1

-[~—-Bussing designator (for double
In-Line Junctions only)

Class D

Component designator

Specification sheet number

part number indicator

E feetronie—In—tine—dunctions H
M 8i714/21 - 1 b 001
]; -1:;Electronic component/circuit dash numbér
Class D

Style number

_—Specification sheet number

part number indicator

Racks and Brackets v
M 81714/5 -~ 1
=takd
T— Dash number

PO Specificatjon sheet number

part number_findicator

FIGURE 1 (CONTINUED)'=/'SERIES | COMPONENT MARKING STRUCTURE (SEE 3.1)

Bus$ing Blocks A7

M 81714/60 - 22 - 01
\L-ATALIAL L T
L —Bussing designator

Component designator

Specification sheet number

part number indicator

FIGURE 2 — SERIES [l COMPONENT MARKING STRUCTURE (SEE 3.1)
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Electronic Blocks 1/
M 81714/62 -~ 20 AA

T 1T -

Component designator

Specification sheet number

part number identification

Wire In-Line Junctions

M 81714/68 - 22 M

ETectronic component/circuit

-[—T_ype arrangement

Component designator

Specification sheet number

part number identification

Electronic In-Line Junction V

_ﬂ 81714/69 - 20 AA

Numerical sequence

Component designator

Specification sheet number

part number identification
Racks and Brackets Ay
M 81714/72 - 10

T

Specification sheet number

Frame length

part number identification

—BtockRemovat—Toots lll
M 81714/76 - 01

1 j -

Specification sheet number

Number of tine pairs

part number identification

1/ The part number shall be printed as shown in the above examples, but

without the spaces shown.

FIGURE 2 (CONTINUED) — SERIES || COMPONENT MARKING STRUCTURE (SEE 3.1)
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1.3.1

1.3.2

1.3.3

1.4 External Contact Conductor Size Range

Voltage rating: The maximum working voltages shall be as shown in Table 13.

Component designator: A different component designator is required for each component having identical
external contacts and for each combination of different contacts used in a block.

Bussing and circuit designator: The bussing and circuit designators shall be as shown on the applicable detail
specification (3.1).

Each external contact with the indicated dash number accommodates the range of conductor sizes specified in Table 1.

1.4.1

Grommet wire sealing ranges: For TJS components, each grommet aperture for a specified contact dash number
seals on the O

[ER SHALL BE

D. IGIIHU Uf DIIIUUth fll IIDhUd VV;IUD O}JUUIfIUd ;II TGb:U
WHEN SELECTING WIRE REQUIRING SEALING, THE FINISHED DIAMET
WITHIN THE O.D. RANGE SHOWN IN TABLE 1.
TABLE 1 — WIRE RANGE ACCOMODATIONS
Contact |Mating End | Wire Barrel| Conductor 0.D. Range of
M39029/1 Size Size Size Finished Wires (inch)
28
26
-507 20 22D o 0.030-0.054
22
26
-100 16 22 24 0.034-0.060
22
24
-101 16 20 22 0.040-0.083
20
20
-102 14 16 18 0.065-0.109
16
14
-103 12 12 12 0.097-0.142
Contact |Mating End | Wire Barrel| Conductor 0.D. Range of
M39029/22 Size Size Size Finished Wires (inch)
26
-191 22 22 24 0.030-0.060
22
24
-192 20 20 22 0.040-0.083
20
20
-193 16 16 18 0.065-0.109
16
14
605 12 12 0.097-0.142

12
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2. REFERENCES

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of the other publications shall be the issue in effect on the date of the purchase order. In
the event of conflict between the text of this document and references cited herein, the text of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption
has been obtained.

The components requirements shall be as specified herein and in accordance with the applicable detail specification. In
the event of any conflict between the requirements of this specification and the detail specification, the latter shall govern

(see 2.4.2).

2.1 SAE Publications

Available from SAE Int¢rnational, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel:'8771
USA and Canada) or 7

AIR1351

AS5624

AS50881

AMS 1424

AS22759

AS39029

AS39029/1

AS39029/22

AS81044

AS81381

AS85049/143

SAE AS81714 Detail S

AS81714/1

AS81714/2

AS81714/3

AS81714/4

AS81714/5

Mantifacturers’ Identification of Electrical Connector Contacts, Terminals and Sp,

Turb

Wirin

Fluid

Wire

Cont

Cont

Cont

Wire

Wire

Conr
Term

P4-776-4970 (outside USA), www.sae.org.

ne Fuel, Aviation, Grades JP-4 and JP-5
g, Aerospace Vehicle
Deicing/Anti-Icing, Aircraft, SAE Type |
Electric, Fluoropolymer-Insulated, Copper or Copper Alloy
hcts, Electric, General Specification for
acts, Pin, Crimp Type, Terminaldunction Systems
acts, Socket, Crimp Type, €ommon Termination Junction System
Electric, Crosslinkéd, Polyalkene Insulated, Copper or Copper Alloy
Electric, Polyamide Insulated, Copper or Copper Alloy

ector Accessories, Backshell, Strain Relief, Category 4C, for AS81714
inal Junction Blocks

peCifications

-606-7323 (inside

ices

, Size 22, 20 and 16

Terminal Junction System, Terminal Junction Blocks, Sectional, Bussing Modules, Feedback Type,

Size

22, Series |

Terminal Junction System, Terminal Junction Blocks, Sectional, Bussing Modules, Feedback Type,

Size

20, Series |

Terminal Junction System, Terminal Junction Blocks, Sectional, Bussing Modules, Feedback Type,

Size

16, Series |

Terminal Junction System, Terminal Junction Blocks, Sectional, Bussing Modules, Feedback Type,

Size

12, Series |

Terminal Junction System, Rack Assembly, Track Feedback Type, Series |
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AS81714/6

AS81714/7

AS81714/8

AS81714/9

AS81714/10

AS81714/11

AS81714/12

AS81714/14

AS81714/15

AS81714/16

AS81714/17

AS81714/18

AS81714/19

AS81714/20

AS81714/21

AS81714/22

AS81714/23

AS81714/24

AS81714/25

AS81714/26

AS81714/27

Terminal Junction System, Terminal Junction Blocks

22, Series |

Terminal Junction System, Terminal Junction Blocks

20, Series |

Terminal Junction System, Terminal Junction Blocks

16, Series |

Terminal Junction System, Terminal Junction Blocks

12, Series |

Terminal Junction System, Rack Assembly, Track, Feedthru Type, Series |

, Sectional, Bussing Modules, Feedthru Type, Size

, Sectional, Bussing Modules, Feedthru Type, Size

, Sectional, Bussing Modules, Feedthru Type, Size

, Sectional, Bussing Modules, Feedthru Type, Size

Term

Term

Terni

Term

Terni

Terni
Size

Terni
Size

Terni
Size

Terni
Size

Terni
Serig

Terni
Serig

inal Junction System, Terminal Junction Blocks, Sectional, Wire-In-Line, Jur
inal Junction System, Terminal Junction Blocks, Sectional, Wire In-Line. Junct
inal Junction System, Rack Assembly, Track, Feedthru Type, Light Weight,
inal Junction System, Grounding Stud, Series |

inal Junction System, Rack Assembly, Track, Feedback Type, Light Weight

ctions, Single, Series |
ons, Double, Series |

Series |

, Series |

inal Junction System, Terminal Junction Blocks, Sectional, Bussing Modlules, Feedback Type,

22D, Series |

inal Junction System, Terminal Junction;Blocks, Sectional, Modules, Electr
20, Series |

inal Junction System, Terminal:Junction Blocks, Sectional, Modules, Elec
16, Series |

inal Junction System, \Terminal Junction Blocks, Sectional, Modules, Elec
12, Series |

inal Junction.System, Terminal Junction Blocks, Electronic, In-Line Jun
s |

inal Junction System, Terminal Junction Blocks, Electronic, In-Line Jung
s |

bnic, Feedback Type,

ronic, Feedback Type,

ronic, Feedback Type,

ctions, Integral Diode,

tion, Integral Resistor,

Terminal Junction System, Terminal Junction Blocks, Electronic, In-Line Junctions, Integral Fuse,
Series |

Terminal Junction System, Terminal Junction Blocks, Sectional, Electronic, In-Line Junctions, Double,
Integral Diode(s), Series |

Terminal Junction System, Terminal Junction Blocks, Sectional, Modules, Electronic, Feedback Type,

Size

20-1, Series |

Terminal Junction System, Terminal Junction Blocks, Sectional, Modules, Electronic, Feedback Type,

Size

20-2, Series |

Terminal Junction System, Terminal Junction Blocks, Sectional, Grounding Modules, Stud Type
Mounting, Series |
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jules, Stud and Flange

ctions, Series |l

AS81714/28 Terminal Junction System, Terminal Junction Blocks, Grounding Modules, Integral Bracket Mounting,
Series |

AS81714/29 Terminal Junction System, Bracket, Block Mounting, Series |

AS81714/30 Terminal Junction System, Terminal Junction Blocks, Sectional, Modules, Electronic, Feedback Type,
Sizes 20-3, 20-4, 20-5 Vertical Mounting With Integral Bracket, Series |

AS81714/31 Terminal Junction System, Terminal Junction Blocks, Electronic, Modules, Feedback Type, Sizes 20-6,
20-7, 20-8 Horizontal Mounting With Integral Bracket, Series |

AS81714/60 Terminal Junction System, Terminal Junction Blocks, Sectional, Bussing Modules, Feedback Type,
Series Il

AS81714/61 Ternjinal Junction System, Terminal Junction Blocks, Sectional, Bussing MoJiuIes, Feedback Type,
Serigs Il

AS81714/63 Ternjinal Junction System, Terminal Junction Blocks, Sectional, Grotinding Mo
Type Mounting, Series Il

AS81714/65 Ternjinal Junction System, Terminal Junction Blocks, Sectional, Wire In-Line Jur]

AS81714/67 Ternjinal Junction System, Rack Assembly, Track, Feedback Type, Series Il

AS81714/69 Ternjinal Junction System, Block Removal Tools, Series I

2.2 ASQ Publications

Available from America
WWWw.asg.org

ASQC 71.4 Sam
2.3 ASTM Publicatio

Available from ASTM I
610-832-9585, www.as

ASTM D 3951 Comm

2.4 EIA Publications

p

n Society of Quality Control, PO Box-3005, 611 East Wisconsin Ave, Milwat

bling Procedures and Tables for Inspection by Attributes
NS

ternational, 100 Barf Harbor Drive, P.O. Box C700, West Conshohocken, B
tm.org.

ercial Packaging

kee, WI 53201-46004,

A 19428-2959, Tel:

Available from Electronic Tndustries Alliance, 2500 Wilson Boulevard, Arlington, VA 222071-3834, Tel: 703-907-7500,

www.eia.org.

EIA-364-03 Altitu
EIA-364-06
EIA-364-10 Fluid
EIA-364-14
EIA-364-20
EIA-364-21

EIA-364-23

de Immersion Test Procedure for Electrical Connectors

Contact Resistance Test Procedure for Electrical Connectors

Immersion Test Procedure for Electrical Connectors

Ozone Exposure Test Procedure for Electrical Connectors

Withstanding Voltage Test Procedure for Electrical Connectors, Sockets and Coaxial Contacts
Insulation Resistance Test Procedure for Electrical Connectors, Sockets, and Coaxial Contacts

Low Level Contact Resistance Test Procedure for Electrical Connectors and Sockets
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EIA-364-26

EIA-364-27

EIA-364-28

EIA-364-29

EIA-364-31

EIA-364-32

EIA-364-54

2.5 NCSL Publications

Salt Spray Test Procedure for Electrical Connectors, Contacts and Sockets
Mechanical Shock (Specified Pulse) Test Procedure for Electrical Connectors
Vibration Test Procedure for Electrical Connectors and Sockets

Contact Retention Test Procedure for Electrical Connectors

Humidity Test Procedure for Electrical Connectors and Sockets

Thermal Shock (Temperature Cycling) Test Procedure for Electrical Connectors and Sockets

Mag etic pnrmnahilify Test Procedure for Electrical Connectors, Contacts_and Sockets

National Conference off Standards Laboratories, 2995 Wilderness Place, Suite 107, Boulder, CO 8(0301-5404, Tel: 303-

440-3339, www.ncsli.ofg.

NCSL Z540-1

2.6 U.S. Government Publications

Gengral Requirements for Calibration Laboratories and Measuring and Test Equipment

Available from the Docyment Automation and Production Service (DAPSY, Building 4/D, 700 Robbips Avenue,

Philadelphia, PA 19111-5094, Tel: 215-697-6257, http://assist.daps.dia.mil/quicksearch/.

MIL-PRF-5606
MIL-PRF-7808
MIL-DTL-22520
MIL-PRF-23699
MIL-DTL-45204
MIL-DTL-55330
MIL-1-81969/8
MIL-1-81969/14
MIL-1-81969/16
MIL-PRF-87937
STANDARDS
Military

SD-6
MIL-STD-129
MIL-STD-202

MIL-HDBK-454

Hydrpulic Fluid, Petroleum Base, Aircraft, Missile, and Ordnance

Lubricating Oil, Aircraft Turbine Engine(Synthetic Base

Crimping Tools, Terminal, Hand,Wire Termination, General Specification for
Lubricating Oil, Aircraft Turbine Engines, Synthetic Base

Gold|Plating (Electrodeéposited)

Connectors, Electrical and Fiber Optic, Packaging of

Installing and-Removal Tools, Connector Electrical Contacts

Installing 'and Removal Tools, Connector Electrical Contacts

Installing and Removal Tools, Connector Electrical Contacts

Cleaning Compound, Aerospace Equipment

Provisions Governing Qualification
Military Marking for Shipment and Storage
Test Methods for Electronic and Electrical Component Parts

Standard General Requirements for Electronic Equipment
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MIL-STD-889 Dissimilar Metals

MIL-HDBK-1277 Splices, Chips, Terminals, Terminal Boards, Binding Posts, Terminal Junction System, Wire Caps,
Electrical

MIL-STD-1285  Marking of Electrical and Electronic Parts

MS27488 Plug, End Seal, Electrical Connector

2.7 Order of Precedence

In the event of a conflict between the text of this specification and the references cited herein, the text of this specification

shall take precedence.

3. REQUIREMENTS
3.1 Detail Specificati
The individual part reqy
3.1.1 Precedence: In
3.2 Qualification

TJS components furni

DN
irements shall be as specified herein and in accordance with the-applicable|

the event of conflict between this specification and the detail specification,

shed under this specification and the applicable detail specification shall

qualified for listing on the applicable QPL (Qualified Products List).

3.3 Materials

Materials shall be as s
performance requirem
requirements of MIL-H
for acceptance of the fi

ents of this specification. Materials shall be fungus resistant meeti
DBK-454, Guideline 4. Approval of any constituent material shall not be co
hished product.

Is: When dissimilar ‘metals are employed in intimate contact with each o
sion shall be provided as specified in MIL-STD-889.

Nonmagnetic materials: All~parts, including the racks, shall be made from materials

5.15).

f plating: Internal contacts shall be gold plated in accordance with MIL-DT

detail specification.

he latter shall govern.

be products which are

pecified herein, however, when a definite material is not specified, materials used shall meet the

ng the recommended
nstrued as a guarantee

her, protection against

which are classed as

| -45204, Type |, Grade
of the internal contact

microinches (minimum)), over a Nickel underplating. Accessory members

assembly need not be plated, but shall comply with the requirements for dissimilar metals (3.3.1). Silver plate or
silver underplate shall not be used.

Housing: Housing shall be constructed of hard dielectric material.

seal the specified wire diameter ranges.

3.3.1  Dissimilar metT
electrolytic corfo
3.3.2
nonmagnetic (3
3.3.3 Internal contac
C, Class 1 (fift
3.34
3.3.5
3.3.6
3.3.7

Internal current carrying members: Internal current carrying members shall be copper alloy.

Sealing grommet: Sealing grommet shall be silicone or silicone blend elastomer bonded to the housing and shall

Cadmium material: This document includes cadmium as a plating material in various detail specifications. The

use of cadmium has been restricted and/or banned for use in many countries due to environmental and health
concerns. The user should consult with local officials on applicable health and environmental regulations
regarding its use.
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3.4 Design and Construction

TJS components shall be designed and constructed to withstand normal handling incident to installation and maintenance
in service. Controlled dimensions shall be as specified (3.1).

3.4.1 Contacts: External contacts shall be qualified to AS39029/1 or AS39029/22. The design of the internal contact
and the housing in which it is installed shall be such that it assures a minimum of 0.035 inch of electrical
engagement with the installed external contact.

3.4.2 Contact retention design: The contact retention system shall be designed to provide positive retention of the
external contact to meet the minimum contact retention requirement (see 3.5.4). Inserting and removal of an
external contact from these components shall be by the applicable MIL-I-81969 installing and removal tool for the

3.4.3

3.4.4

3.4.5

34.6

3.4.7

3.4.8

3.4.9

3.5

entire range of

wire outside diameters as specified in Table 1.

TJS component design (current carrying devices): These components shall comply, wi

specification.

eparate cavities shall be provided for all contacts and contact intercon

electrically intefconnected. Wire sealing grommets shall be bonded or molded to.the hou
air paths through the walls of the housing, either to the outside or between contacts wiich are not electrically

interconnected

Grommet con
smooth outsidg
for the entranc
component sha
the applicable

End seal plugs
wire and conta
inserted first. 7]
sealing plug sh

Bussing arrang

Interchangeabi
each other with

Internal electro
the electronic

applies to the K
the electronic g

Pin bus (Series

truction: The design of the grommet shall accommodate“and seal on in
jacket and outside diameters within the range specifi€d)in Table 1. The op
b of the contacts shall not be covered or closed by“a solid membrane. Thg
Il permit installing and removal of individual contacts without damage to the
nstalling and removal tools.

- The grommets shall be designed to accept sealing plugs in accordance \
cts. When installing sealing plugs in.thé*module grommets, the head of th
he sealing plug is designed for use-with an unwired contact installed in m
all be pushed into the grommet unfid the head is positioned against the end

ement: The arrangement of interhal contacts, bussing and circuitry shall be ag

ity: All TJS components having the same part number shall be complete
respect to installation\(physical) and performance (function) as specified h¢

nic components: Ratings and characteristics of electronic components shal

component¢Specification (3.1). Class designator in the TJS part housing
asic TJS(parts (bussing block and wire in-line junctions) only. Electronic jur

Il The pin bus shall be one piece construction or equivalent assembly.

ih the applicable detail

ections which are not
5ing. There shall be no

sulated wires having a
bnings in the grommets

design of the external
sealing member, using

vith MS27488 in lieu of
e sealing plug shall be
bdule applications. The
bf the unwired contact.

specified (3.1 and 1.3).

y interchangeable with
rein.

be in accordance with
electronic components
ctions shall be rated at

omponent level or the basic TJS part level, whichever has the lesser requirement (4.4.1.1.5).

Performance

TJS components with specified AS39029 contacts installed with the applicable MIL-1-81969 tool shall be designed to meet
the performance requirements stated herein when tested in accordance with the specified methods of Section 4.

3.5.1

3.5.2

3.56.3

Resistance to probe damage (Series I): When tested in accordance with 4.6.2, Series | internal contacts shall
withstand the bending moment and depth of test probe insertion without evidence of damage that would interfere
with mechanical performance and shall then comply with the contact resistance of 3.5.16 and low signal level
contact resistance (3.5.17). Probe damage tests are not applicable to Series Il components.

Maintenance aging: Applicable TJS components shall conform to this specification after maintenance aging
testing in accordance with 4.6.3 and shall meet the requirements of Table 8.

Contact insertion and removal forces: The contact insertion and removal forces shall comply with the
requirements of Table 8 while being subjected to the maintenance aging test in accordance with 4.6.3.
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3.54

3.5.5

3.5.6

3.5.7

3.5.8

3.5.9

3.5.10

3.5.11

3.5.11.1

3.5.11.2 At elevated {emperature: "The insulation resistance shall be not less than 50 megohm

3.5.12

3.5.13

3.5.14

3.5.15

Contact retention: When tested in accordance with 4.6.4, the axial displacement of the contacts with respect to
the applicable component shall not exceed 0.012 inch.

Thermal shock: When tested in accordance with 4.6.5, there shall be no damage detrimental to operation of the
TJS components after being subjected to the temperature extremes of Table 10. There shall be electrical
continuity on all contacts when measured at the high and low temperature extremes. The blocks shall meet the
insulation resistance requirements of 3.5.11.

Dielectric withstanding voltage (DWV): When tested in accordance with 4.6.6, components shall show no
evidence of breakdown or flashover when subjected to the test voltages and altitude of Table 11. During
application of test voltage the leakage current shall not exceed two milliamperes. Corona shall not be considered
as breakdown.

Fluid immersigr:
hereunder shall comply with contact insertion and removal forces (3.5.3), and msulatlon
temperature (3(5.11.1). Nonmetallic parts shall show no evidence of cracking, chipping;
bonds or seamp which will adversely affect their performance.

I\-F+nr- hn:ng enl—\jnnl-r\rl to -FlunrJ lmmnrc\lr\n |n ﬂnr\r\rﬂnnnn uul-h /1 R7

components furnished
resistance at ambient
gwelling or loosening of

e no loosening of parts
bracket. There shall be

Vibration: ltem
due to vibration).

5 furnished under this specification shall not be damaged and/there shall b
Blocks shall remain firmly fixed with relation to each other.and the rack or

no interruption

performed in a¢

Mechanical sh
shall remain fi
electrical conti

accordance with 4.6.9.

Humidity: Whe
100 megohms

humidity (R.H.).

Insulation resis
with 4.6.11.

At room condlition: The insulation“resistance at room temperature shall be not less than

tested in acc

temperature,

Salt spray: Ca

of electrical continuity longer than one microsecond in, duration during t
cordance with 4.6.8.

bck: Items shall not be damaged and there shall:be no loosening of part
mly fixed with relation to each other and the rack or bracket. There sha
huity longer than one microsecond during the~exposure to mechanical shd

h exposed to humidity in accordance\with 4.6.10, the insulation resistance
measured at the completion of thétenth cycle of test while at 20° + 5 °C

tance: Insulation resistance’/shall be measured at room and elevated temp

brdance with 46.11.1.

when tested in accordance with 4.6.11.2.

mponents with exterior metal parts and racks shall show no exposure

he vibration test, when

5 due to shock. Blocks
Il be no interruption of
ck, when performed in

shall be a minimum of
and 95 percent relative

eratures in accordance

5000 megohms, when

s at the specified high

of basis metal due to

corrosion that v

I artect performance, wnen tested In accoraance with 4.0.1Z.

Temperature life: The TJS components shall perform satisfactorily after exposure to the temperature life test
(4.6.13), and shall comply with insulation resistance at elevated temperature (3.5.11.2) and low signal level
contact resistance (3.5.17) measured at room temperature.

Ozone exposure: After being subjected to ozone in accordance with 4.6.14, there shall be no evidence of
cracking of dielectric material or other damage which will adversely affect their performance.

Relative magnetic permeability: When tested in accordance with 4.6.15, the relative magnetic permeability shall
not exceed 2.
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3.5.16 Contact resistance (for other than electronic components): When tested in accordance with 4.6.16, the resistance
across a series circuit of two external contacts of the same size and with same wire gage while they are carrying
test current shall not exceed the values specified in Table 2.

3.5.16.1 Electronic components: The resistance of electronic components shall be as specified in the internal passive

component specification, taking into account the added resistance of the contacts (3.4.8).

3.5.17 Low signal level contact resistance (size 16 wire barrel and smaller): When tested in accordance with 4.6.17, the
low signal level resistance of a series circuit of two external contacts of the same size and with the same wire
gage shall not exceed the applicable values specified in Table 3.

TABLE 2 — CONTACT RESISTANCE LIMITS

Resistange
Contact ] (millivolts@rop
Wire | Test Current maximun)
: - Size (amperes)
Palt No Mating Wire Barrel Inftial Atter
' End Size Size Congition
M3%9029/1 20 22D 22 5.0 55 65
-p07 28 1.5 40 45
-100 16 22 22 50 45 50
26 2.0 40 45
-101 16 20 20 7.5 45 50
24 3.0 40 45
-102 14 16 16 13.0 50 55
20 7.5 45 50
-103 12 12 12 23.0 40 45
14 17.0 35 40
M39P29/22 22 22 22 5.0 70 80
-191 26 2.0 60 10
-192 20 20 20 7.5 55 65
24 3.0 45 95
-193 16 16 16 13.0 50 60
20 7.5 45 95
%05 12 12 12 23.0 60 10
14 17.0 45 65
TABLE 2A — CONTACT RESISTANCE
(BETWEEN BUSSED CONTACTS OF DIFFERENT GAGES)
) ) ) ) ) ) Resistance
Mating End | Mating End | Wire Size | Wire Size Test Current | (millivolts maximum)
Smaller Larger Smaller Larger (amperes)
Gage Gage Gage Gage P Initial After
Conditioning
20 16 24 16 3.0 45 55
20 16 20 16 7.5 55 65
16 12 20 12 7.5 45 55
16 12 16 12 13.0 50 60
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TABLE 3 — LOW SIGNAL LEVEL CONTACT RESISTANCE
Contact Contact Resistance
Wire Barrel | Wire | (Milliohms maximum)
Part No. . . .
Mating Size Size . After
End Size Initial Conditioning
M39029/1 20 22D 22 15 17
-507 26 31 38
28 50 60
-100 16 22 22 15 17
26 31 38
-101 16 20 20 9 11
24 20 23
-102 14 16 16 5 8
20 13 16
M39029/22 22 22 22 15 17
-191 26 31 38
-192 20 20 20 9 11
24 20 23
-193 16 16 16 5 6
20 9 10
TABLE 3A — LOW SIGNAL LEVEL RESISTANCE
(BETWEEN BUSSED CONTACTS OF DIFFERENT GAGES)
. , s . Contact Resistance
Mating End | Mating End(| Wire Size | Wire Size (milliohms maximum)
Smaller Larger Smaller Larger
Gage Gage Gage | Gage | Initial After
Conditioning
20 16 24 16 20 23
20 16 20 16 9 11
16 12 20 12 9 10
16 12 16 12 5 6
3.5.18 Voltage stability: The difference between the highest and lowest resistance values during the voltage stability test

3.5.19

3.5.20

3.5.21

shall not exceed four millivolts, when tested in accordance with 4.6.18. The highest value shall not exceed the
values specified in Table 2.

Internal contact durability: When tested in accordance with 4.6.19, Series | components shall be capable of 100
insertions and withdrawals of a probe without damage. After being subjected to durability testing, the components
shall comply with contact resistance (3.5.16) and contact retention (3.5.4). When tested in accordance with
4.6.19.1, Series Il components shall be capable of 100 insertions and withdrawals of a qualified AS39029/22
contact. After durability testing, the components shall comply with the contact resistance requirements per 3.5.16
and contact retention (3.5.4).

Oversize external (Series |) contact protection: When tested in accordance with 4.6.20, Series | components shall
be designed to prevent the entrance of an oversize external contact.

Altitude immersion: TJS components shall maintain a dielectric withstanding voltage at sea level as specified in
Table 11 when tested in accordance with 4.6.21.
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3.56.22

3.5.23

3.6

3.6.1

3.6.1.1

3.6.1.2

3.6.2

3.6.3

3.6.4

3.7

4. QUALITY ASSURA

4.1

4.1.1

Contact walkout: When tested in accordance with paragraph 4.6.22, contacts shall not become dislodged from
their normal position and contact retention system shall suffer no functional damage and continue to meet the
requirements of paragraph 4.6.4.

Retention system fluid immersion: When tested in accordance with paragraph 4.6.23, components shall meet the
requirements of contact retention in paragraph 3.5.4. Effects of fluids on resilient sealing members shall not be a
consideration during this test.

Marking
Identification marking: The TJS components shall be marked in accordance with MIL-STD-1285 as specified. All

markings shall be clear, sharply defined, and of a color which contrasts sharply with the background. Markings
shall be legible at the end of all specified tests (3.1).

Classes A, B
are inactive f

and C (Series |): Classes A, B and C (Series |) part numbers which hays
br new design may be included on the marking of a new component (see Ay

been superseded and
pendix A).

Additional marking is permitted and shall meet the requirements herein..

Functional mar
sharply define

king: Top marking, cavity and circuit identification shall be as\specified. All markings shall be clear,
il and of a color which contrasts sharply with the background. Functiorfal marking on bussed
components shall be white and on electronic components shall be yéllow. The bussing inflicator line shall not be
less than .010 jinch width. Markings shall be legible at the end of all specified tests. SKT ghall be marked on the
face of the grofnmet to indicate the block accepts socket contact-on the wire for Series || components.

I Series | components, the color of the grommet shall be blue. For Series 1| components, the color
shall be reddish brown.

Color code: Fo
of the grommet

Manufacturer’s|identification: Manufacturer’s identification shall be in the form of a name, symbol or federal supply
code for manufacturers (FSCM) and shall be located in the area specified in the detail specification (see 3.1). If
an identificatiom symbol is used, it shall be specified in AIR1351.
hen examined in accordance with 4.6.1, all items furnished hereunder s

Workmanship: W hall be free of foreign

matter. Molded ¢

cracks. Sealing
be so designed

arts shall be free of cracks and sharp edges. Metal parts shall be free of
nembers shall be free of tears and mold flash that will affect performance.
at the contact opehings for the entrance of the external contact and the ¢

[

burrs, sharp edges and
TJS components shall
bntact retention system

shall be free of fforeign material, -adhesive or any obstruction that would prevent smooth| entrance and positive

o)
retention of the (:Eternal contact:
NCE PROVISIONS

Responsibility fof dnspection: Unless otherwise specified herein, the contract or purchase order, the supplier is
responsible for the performance of all contract Inspection requirements. EXcept as otherwise specified herein, the
contract or purchase order, the supplier may use any facilities suitable for the performance of the inspection
requirements. The Qualifying Activity has the right to perform any of the inspections set forth in the standard where
such inspections are deemed necessary to assure supplies and services conform to prescribed requirements.

Responsibility for Compliance: All items must meet all technical requirements of the product standard. The
inspection set forth in this standard shall become a part of the supplier's overall inspection system or quality
program. The absence of any inspection requirements in the standard shall not relieve the supplier of the
responsibility of assuring that all products comply with all requirements of the contract or purchase order.
Sampling in quality conformance does not authorize submission of known defective material, either indicated or
actual, nor does it commit the purchaser to acceptance of defective material.

Test Equipment and Inspection Facility: Test and measuring equipment and inspection facilities of sufficient
accuracy, quality and quantity to permit performance of the required inspection shall be established and
maintained by the supplier. The establishment and maintenance of a calibration system to control the accuracy of
the measuring and test equipment shall be in accordance with ANSI/NCSL Z540-1 or equivalent standard.
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41.3

Inspection Conditions: The conditions for the inspections are specified as applicable and all test data shall be
compiled in accordance with SD-6.

Preparation of samples: ltems specified herein shall be wired with approximately three feet of wire, as applicable,
from Table 1 and 4.4.1.1.1. Termination of wires to contacts shall be accomplished by using the appropriate MIL-
DTL-22520 crimping tool. Contacts used to test TJS components shall have been qualified to AS39029. For
bussing blocks, one contact cavity shall have the specified sealing plug. When installed, these end seal plugs
shall have the knob end protruding in the grommet wire hole (see 3.4.5).

4.2 Classification of Inspection

The inspection of items procured under this specification shall be classified as follows:

a. Materials and desigr-rspeetion{4-3)
b. Initial Qualification jnspection (4.4)
c. Quality conformande inspection (4.5)
(1) Inspection of pfoduct for delivery (4.5.1)
(2) Inspection of preparation for delivery (4.5.2)
d. Retention of qualifigation (4.5.1.5.2)

4.3 Materials and Dgsign Inspection

Materials and design ipspection shall consist of certificationthat the materials and design used in fabricating the TJS
components, as listed |n 3.3 through 3.4.8, are in accordance with the applicable referenced standards, specifications or
requirements prior to quch fabrication. This certification.'shall be supported by verifying data and shall be furnished for

initial and retention of qualification submitals.

4.4 Inspection

4.4.1

4411

Initial Qualificafion inspection: Initial\qualification inspection shall consist of the examinations and tests performed
in the sequencg listed in Table 4 on the specified qualification test samples (4.4.1.1). The| qualifying activity shall
perform Group|1 and the suppliers shall perform Groups 2, 3, and 4. A request for qualification shall be made to
the qualifying activity priorte-initiating testing (see 6.5). Testing cannot begin until the sypplier has received an
authorization Ietter. The. supplier is recommended to provide the qualifying activity a test plan based on the
authorization lgtter to ensure the supplier and qualifying activity maintain communication and document changes
as needed. The qualifying activity has the authority to modify the specification test requifements to resolve test
failures/discregancies and to wave testing to verify specific product manufacturing changes or qualifications by
similarity. For each component tested the supplier shall use the same materials, manufacturing procedures, and
methods of inspection as would be used to provide the component to a purchaser. Any change in the supplier’s
process control inspections, quality conformance inspections, or manufacturing control drawings (editorial
changes are acceptable) without the express approval of the qualifying activity may result in loss of qualification
for that product.

Qualification test samples: Samples for the qualification tests shall be as specified herein and in the
authorization letter. Qualification by similarity samples shall be justified by the supplier. Blocks with racks or
brackets may be qualified together provided the specified sampling requirements are met.
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44111

4411.2

44.1.1.21

Wire preparation: Two sets of wires shall be provided. One set, for electrical testing, shall include the smallest
and largest conductor wire permitted by each qualified AS39029 contact size within the allowable O.D. range
as specified in Table 1. The second set shall be maximum and minimum diameter wires used for
environmental testing. Minimum diameter wire shall be qualified to AS81381/7, /8, /9, /10, or /21 or
AS22759/32, /33, /44, /45, or /46. The maximum diameter wire shall be qualified to AS22759/16 or /17 for
size 22D, AS22759/9, /10, /20, or /21 for size 22, or AS22759/7 or /8 for sizes 20, 16, and 12. The maximum
and minimum wire shall be the largest and smallest outside diameter, respectively, within the wire range
accommodations of Table 1, for each contact size. The contact shall be crimped on the wire with a qualified
MIL-DTL-22520 tool.

Bussed blocks: Bussing arrangements C1 or 38 of each basic Series | part number (3.1) will qualify all the
bussing arrangements within that baS|c part number by S|m|Iar|ty Quallflcatlon of the most complicated
bussing arpangemen rangements within that
basic part pumber by similarity.

Blocks, Group 1 and 2: For each group, two blocks mounted in racks ;or\brackets shall be subjected
sequentiglly to the Group 1 and 2 tests. One block shall be assembled @vith minimum wire and the other
with maximum wire (4.4.1.1). One cavity in each block shall contain one;MS27488 s¢aling plug.

NOTE: The racks used for the qualification of the blocks shall be“qualified or shdll be identical to those
ubmitted for qualification under 4.4.1.1.3. Suppliers not producind racks shall submit
ubstantiating certification data that the racks are’ qualified. For those| blocks which require
nsulation resistance testing, an unplated or plated-rack with conductive finish shall be used.

w o —
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TABLE 4 — QUALIFICATION TESTS

Ti Requirement Test Test Groups
itle
Paragraph Paragraph 1/ 2 3 42/
Visual and Mechanical Examination 3.1,33,34 461 X X X X
Maintenance Permeability 3.5.15 4.6.15 X X
Maintenance Aging 3.5.2 4.6.3 X X X
Contact Insertion/Removal Forces 3.5.3 4.6.3 X X
Contact Retention 354 46.4 X X
mow Sidna Level Contact 3.5.17 4617 X | x
Contact Resjstance 3516 4616 X
Dielectric Withstanding Voltage 356 46.61 X X
(sea level)
Altitude Immersion 3.5.21 4.6.21 X
Die_lectric Withstanding Voltage 356 4662 X
(altitude)
Thermal Shdck 355 4.6.5 X X
Sine Vibration 3/ 3.5.8 4.6.8 X X
Random Vibfation 3/ 3.5.8 4.6.8 X X
Mechanical $hock 3.5.9 4.6:9 X X X
Temperaturg Life 3.5.13 4.6.13 X X
Insulation Rgsistance (elev. temp.) 3.5.11.2 4.6.11.2 X
mow Signal Lievel Contact 3.5.17 4.6.17 X
Ozone 3:5.14 4.6.14 X
Salt Spray 3:5.12 4.6.12 X X
Humidity 3.5.10 4.6.10 X
Insulation Rgsistance 3.5.11.1 4.6.11.1 X X
Fluid Immerdion 3.5.7 4.6.7 X
Contact Inseftion/Removal Farces 3.5.3 4.6.3 X
Dielectric Withstanding Voltage 3.5.6 4.6.6 X X X
Probe Damape (Series-l) 3.51 46.2 X
Contact Resjstance 3.5.16 4.6.16 X
o Signal LieyaRentact 3.5.17 4.6.17 X | x
Retention System Fluid Tmmersion 3.5.24 46.23 X
Contact Retention 354 46.4 X
Internal Contact Durability 3.5.19 4.6.19 X
Voltage Stability 3.5.18 4.6.18 X X
Contact Resistance 3.5.16 4.6.16 X X
Contact Retention 354 46.4 X
%v;irz;zle) Test External Contact 3.520 4.6.20 X
Contact Walkout 3.5.23 4.6.22 X
Visual & Mechanical Examination 3.1 4.6.1 X X X X

1/ Group 1 tests shall be performed or directly witness by the qualifying activity. The qualifying activity will
provide the Group 1 results as a certified data package to supplier.
2/ For Group 4 half the sample shall be subjected to the Sine and half the samples to the Random Vibration.
3/ Vibration required for initial qualification only.
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4411.2.2

44113

44.1.1.31

44.113.2

44114

44.1.1.41

441142

44115

Blocks, Group 3: One block for each fluid specified (4.6.7), shall be subjected sequentially to the Group 3
tests. Half the contact cavities in each block shall be assembled with minimum diameter wire and half with
maximum diameter wire (4.4.1.1.1).

Racks and brackets, Group 4: Racks and brackets shall be subjected sequentially to the Group 4 tests. A
minimum of two blocks shall be included in each rack and one block in each bracket. All finishes shall be

tested.

NOTE: The blocks shall be qualified or shall be identical to those submitted for qualification under 4.4.1.1.2.
Suppliers not producing blocks shall submit certifications that qualified blocks were tested.

Racks: Two racks of the basic part number (3.1), one to be the smallest and one to be the largest the
supplier wishes to qualify, shall be tested. Approval of the two sizes shall qualify all the rack sizes within the

mittad
e

range su

Brackets

be tested.

Wire in-ling
to the qual

qualify corfesponding bussed type by similarity.

Wire in-l
assembl

Wire in-l
tested.
wire (4.4

Electronic
Qualifi

(resistq
types @

a.

Qualifi
compo

When
shock
require

Two brackets of each style the supplier wishes to qualify under the basic

junctions: Each in-line junction type the supplier wishes to qualify shall be
fication inspection tests specified in Table 4. Qualifying each, size unbusse

ne junctions, Groups 1 and 2: Two in-line junctions{for each group shall &
ed with minimum diameter wire and the other with-maximum diameter wire (

ne junctions, Group 3: One in-line junctionfor each fluid specified for eac
ne end shall be assembled with minimum\diameter wire and the other end
1.1.1).

Junctions (electronic blocks and electronic in-line junctions)

cation of an electronic junetion with the maximum number of passive
rs, semi-conductors, diodes) etc.) shall qualify similar electronic componer
f passive components!

cation of dimensional and material requirements may be by similarity
hent (bussed block or in-line junction.

passive €glectronic components are qualified parts the only additional test
and vibration of the electronic component specification or AS81714, wh
ment.

part number (3.1) shall

subjected sequentially
d type AS81714/12 will

e tested. One shall be
1.4.1.1.1).

h class (4.6.7) shall be
vith maximum diameter

electronic components

ts containing the same

to a qualified bussed

5 required are physical
chever has the lesser

activity

shall be furnished with the test report.

whichever has the lesser requirement.

If the passive elecironic componenis are not qualified parts, certiiication acceptable to the qualification

Electronic junctions shall be rated at the electronic component level or the bussed junction level

Sample sizes for each group of electronic blocks shall be the same as for bussed blocks (4.4.1.1.2).

Sample sizes for each group of electronic in-line junctions shall be the same as for wire in-line junctions
(4.4.1.1.4).

Assem

bly preparation shall be as specified in 4.1.2.1.
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44116

Grounding terminals and grounding blocks: Qualification of a grounding component may be by similarity to

qualified bussed components designed with the same materials. The only additional tests which shall be
performed when qualifying by similarity are those listed in Group 4. If not by similarity, the component shall be
subjected to the full test sequence as specified in Table 4. Sampling size for grounding terminals shall be one
terminal assembled with minimum wire and one assembled with maximum wire for Groups 1 and 2. For
Group 3, one terminal shall be tested for each fluid. Half the terminals shall be assembled with minimum wire
and half with maximum wire. Grounding blocks shall have the same sample size and shall be assembled the
same as bussed blocks for testing (4.4.1.1.2). Assembly preparation shall be as specified in 4.1.2.1. The
components shall be mounted during Groups 1 and 2 test sequences.

442
in Table 4.

4.4.3 Qualification fa
by the qualifyi
corrective actig
pass all requirg

4.4.4 Initial Qualifica

The supplier shall furni

a. The quantitative re
required) include, th
b. The manufacturing
C.
qualified by similari
d. Material certificatio

All test report data shal

A tabulated comparison of the dimensions specified herein and each manufacturing control d

Quality Conformance Inspection

lure: Any failures during examination or tests specified in Tables 4 shall bg
hg activity or to the qualification activity by the supplier before centing
n, authorization to complete the qualification tests will be granted. \The s
ments of this specification.

ion Test Report

5h the qualifying activity one certified test report contaifiing the following infg

sults for tests specified in Table 4 Group 2, 3, 4, and the authorization letter
e qualifying activity certified Table 4 Group 1 test results for the test report (sq

control drawing numbers for components with the latest revision designato

.
s as specified.

be kept by the suppliér. for six years and made available to the qualifying a

oduct for delivery: Inspection of product for delivery shall consist of Groups

: An inspection lot, as far as practicable, shall consist of terminal junction ¢
bcification, produced under essentially the same conditions, and offered for

Samples for qualification activity (6.5): Sufficient samples shall be provided to perform the Group 1 tests specified

reported to the supplier
ing testing. Based on
Lpplier's products shall

rmation.

. The supplier may (not
e Table 4 footnote 1/).

Is and drawing dates.

rawing for components

Ctivity upon request.

A and B.

omponents covered by
inspection at one time.

Disposition of sample units: Sample units which have been subjected to the Group A inspection may be

delivered on the contract or order. Sample units which have been subjected to the Groups B inspection shall

4.5
451 Inspection of p
4.51.1 Inspection lo
one detail sp|
4512
not be delive
4513

red on the contract or order.

Group A inspection: Group A inspection shall consist of the examinations and tests specified in Table 5 and shall

be made on the same set of sample units in the order shown. In-process control of component parts, unrelated to
lot sizes of finished terminal junction assemblies, may be used in lieu of examination and test of these components
in the finished terminal junction assemblies to assure performance of these component parts.
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TABLE 5 — GROUP A INSPECTION

Terminal Junction Assemblies .
Title - Requirement Test
Blocks In-Lllne Racks & Paragraph Paragraph
Junctions | Brackets
Visual and Mechanical X X X 3.1 461
Examination
Dielectric Withstanding X X 3.5.6 *4.6.6.1
Voltage
Insulation Resistance X X 3.5.111 *4.6.11.1
Contact Resistance X X 3516 *4.6.16
*Simulated| contacts may be used for this test (4.6.11).
4.5.1.3.1 Sampling plan: Statistical sampling and inspection shall be in accordance with ANSI/ASQC Z1.4 for general
inspection Level Il. The acceptable quality level (AQL) shall be 1.0 for major and 4.0| for minor defects (see
6.10).
4514 Group B ingpection: Group B inspection shall consist of the e€xaminations and tests shown in Table 6,
performed in|the order shown, and shall be made on sample units¢which have passed the Group A inspection.
TABLE 6 — GROUP B INSPECTION
Title Blocks In-Liné Requirement Test
Junctions Paragraph Paragraph
Maintenance Aging X X 3.5.2 46.3
Contact Resistance X X 3.5.16 4.6.16
oltage Stability X X 3.5.18 46.18
451.4.1 Sampling plan: The sampling plan'shall be in accordance with ANSI/ASQC Z1.4, inspgction level S-3 and the
AQL shall be 4.0 (see 6.10),
4515 Retention of Qualification-lnspection
At 36 month intervals, the qualifying activity shall authorize the supplier to begin Retention of Qualification. The qualifying
activity may establishefl an alternate due date to accommodate testing schedules. The supplier shall provide a retention
of qualification test report-(see 4.5.1.5.2). The qualifying activity shall perform or witness the Table|7 tests in sequence on
samples which have passed the Group A inspection.The qualifying activity shall provide certified Table 7 test data to the

supplier. Failure to submit to Retention of Qualification shall result in loss of qualification for that product.

45.1.5.1

Retention of Qualification Test Samples

Retention of Qualification test samples shall be the same as for the Intial Qualification test requirements for Group 1 of
Table 4 (see 4.4.1.1.2). The supplier qualified racks and brackets shalll be used. Samples types may be provided from
those lots produced during the retention period. Those sample types not produced during retention period are not
required to be submitted, but shall be submitted at the next retention period. To retain qualification the supplier’s products
shall pass all requirements of Groups A, B and Retention of Qualification tests.
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45.1.5.2 The supplier shall furnish the qualifying activity one certified test report containing the following information:
a. A summary of the results of Group A and B tests, including corrective actions performed during the
retention period indicating as a minimum, the number of lots that passed and the number that failed.
b. The manufacturing control drawing numbers for each component with the latest revision designators and
drawing dates.
c. Material certifications as specified.
All test report data shall be kept by the supplier for six years and made available to the qualifying activity
upon request.
4.5.2 Inspection of preparation for delivery: Sample packages and packs and the inspectign of the preservation-

packaging, pad

and the documgnts specified therein.

king and marking for shipment and storage shall be in accordance with'reg

TABLE 7 — RETENTION OF QUALIFICATION TES®S

Title Requirement Test
Paragraph Paragraph

Maintenance Aging 3:5.2 4.6.3
Contact Insertion/Removal Forces 35.3 4.6.3
Contact Retention 354 4.6.4
row Signal Level Contact 3517 4617
Contact Resistance 3.5.16 4.6.16
Altitude Immersion 3.5.21 4.6.21
(Dslgéelcet\r/lgl;lvnhstandmg \/oltage 356 4661
Thermal Shock 3.55 4.6.5
Salt Spray 3.5.12 4.6.12
Insulation'Resistance 3.5.11.1 4.6.11.1
Contact\Retention 3.54 4.6.4
Internal Contact Durability 3.5.19 4.6.19
Voltage Stability 3.5.18 4.6.18
Contact Resistance 3.5.16 4.6.16
Contact Retention 3.54 4.6.4
Visual & Mechanical Examination 3.1 4.6.1

uirements of Section 5
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4.6 Methods of Examination and Test

4.6.1

46.2

Visual and mechanical: TJS components shall be examined to insure conformance with this specification and the
applicable detail specification. For Group A inspection, in-process control of component parts, unrelated to lot
sizes of finished items, may be utilized in lieu of examination of these component parts. Examination in a
continuing manner shall be performed to assure compliance with the following requirements:

a. Applicable

detail specification (3.1)

b. Materials (3.3)

c. Design and construction (3.4)

d. Marking (3
e. Workmans

Probe damage
containing the
shall be horizo
depths, as follg

a. Full insertiq
b. Full insertig
c. Full insertiq

The test probe
contact to the g
test probe, per
contact shall b
the probe. Thi
contacts shall g

6)
nip (3.7)

(Series I): ltems subjected to this test shall have the wire sealing member
nternal contacts shall be held its full length in such a manner that the axis
ntal throughout the test. A minimum of four internal contacts shall be tested
WES

n depth
n minus 0.040 £ .003 inch
n minus 0.110 £ .003 inch

for each contact size shall comply-with Figure 1. The test probes shall be i
pecified depth, and the applicable bending moment, selected from Figure 1
pendicular to the major axis. of the contact. With the bending moment for
e rotated 360 degrees by turning the housing in the plane perpendicular {
5 test shall be repeated for each insertion depth required. Following the

omply with contactresistance (3.5.16) and low signal contact resistance (3,

removed. The housing
of the internal contacts
each at three different

nserted into the internal
| shall be applied to the
ce applied, the internal
b the horizontal axis of
brobe test, the internal
5.17) (3.5.1).
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Y AXIS

— “"M A—P

PROBE

RADII SHALL BE

HANDLE HARDENED SMOOTHLY BLENDED
OPTIONAL STEEL INTO PIN DIAMETER
6-10 MICRO
INCH FINISH
Ihternal Bending
cpntact A + .0005 moment
mating end “dia C +0.010 +10%
5ize (inch) (inch) (Tb - inch)
about 'Y!' axis
12 0.094 0.615 2.00
14 0.077 0.615 2.00
16 0.062 0.615 0.50
20 0.040 0.615 0.50

FIGURE 1.—- TEST PROBE

4.6.3 Maintenance 4ging (except racks and brackets): Inserting and removal of a contact shall be considered one
cycle. For qualffication only, all cavities shall' be considered one cycle. For qualification oply, all cavities shall be
subjected to onje cycle of inserting and-removal. A minimum of 20 percent, but not less than 3 contacts, shall be
then subjected|to nine additional cycles of inserting and removal, using the specified miljtary tools. The contact
inserting and removal forces (3,5.3) shall be measured during the first and tenth cycle as specified in Table 8
(3.5.2).
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4.6.4 Contact retent

46.5

Table 9.

TABLE 8 — CONTACT INSERTION AND REMOVAL FORCES

Contact Size )
. . Insertion and Removal
Contact Mating | Wire Barrel Force (pounds max)
End End
M3_%%279/1 20 22D 10
-100 16 22 10
-101 16 20 10
-102 14 16 15
-103 12 12 15
M3$_9$9219/22 22 29 10
-192 20 20 15
-193 16 16 15
605 12 12 15

TABLE 9 — AXIAL TENSION LOADS FOR CONTACT RETENTION

on: Contact retention shall be tested in accordance with EIA-364-29, un

der the tensile load of

Contact Size ) .
Mati Wirs B I Axial Tension Load
ating Ife barre ounds — minimum
Contact End End (P )
M39029/1
507 20 22D 10
-100 16 22 12
-101 16 20 20
-102 14 16 25
-103 12 12 30
M39029/22
191 22 22 10
-192 20 20 15
-193 16 16 25
605 12 12 30

Thermal shock: Wired components shall be tested in accordance with EIA-364-32 Test Condition 'A' except
applying temperature extremes in Table 10 in lieu of steps 1 and 3. Components shall be mounted in racks.
Following the fifth cycle, a minimum of three contacts shall be mated and unmated five times at ambient
temperature. Electrical continuity shall be determined at the low and high temperature extremes. Insulation

resistance at ambient temperature shall be measured at the completion of the final cycle.
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TABLE 10 - TEMPERATURE EXTREMES

Temperature Extremes

Extremes Degrees C Degrees F
Low -65 +0 -85
-5
High 200 +3 392
-0

4.6.6 Dielectric withstanding voltage:

4.6.6.1 Dielectric withstanding voltage, sea level: Wire components shall be tested in accordance with EIA-364-20,

Test Conditipn |. The applicable test voltages of Table 11 shall be applied between al
between the housing and each contact closest to the housing and|the
mounted in @ rack during this test and the conductive plated or unplated rack shall be

common and

adjacent contacts not
rack. Blocks shall be
connected to one test

lead of the transformer during the housing/contact phase of the test. In-line junctions shall be closely wrapped

in metal foil which shall be connected to one test lead of the transformer (3.56)-

4.6.6.2 Dielectric withstanding voltage (DWV), altitude: Wired components shall be tested in ac
dition IV.. After 30 minutes at the simulated altitude, thé samples shall be¢ tested as specified in

20, Test Cor
4.6.6.1 (3.5.4

4.6.7 Fluid immersio
precautions sh
(3.5.7).

).

TABLE 11 — DWV TEST VOLTAGE
(THESE ARE NOT WORKINGYVOLTAGES)

Series | and Il
Altitude Test Voltages (RMS)
Conditions [ ForSizes 12, 16, 20,22 | 22D
Sea Level 1500 1000
50 000 Feet 800 525
70 000 Eeet 600 325
100 000 Feet 200 110

h: Componénts shall be subjected to fluids in accordance with EIA-364-1
all be taken for flammable fluids when performing electrical requirements after fluid immersion

TABLE 12 — TEST FLUIDS

cordance with EIA-364-

) and Table 12. Safety

Sample Number EIA-364-10

Test Fluid
1 a
2 b
3 c
4 d
5 e
6 f
7 g
8 h
9 i
10 j
11 k
12 |
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4.6.8 Vibration:

4.6.8.1

4.6.8.2

4.6.8.3

46.84

46.9

4.6.10

4.6.11

Mechanical sh
be mounted b
shock. Compo
in excess of 1

Sine vibration: TJS components shall be subjected to the test specified in Method 204, Test Condition G, of
MIL-STD-202. Duration of vibration at specified temperatures shall be as follows:

a.

4 hours at -50 °C.

b. 4 hours at +200 °C.

C.

4 hours at ambient temperature.

Random vibration: TJS components shall be subjected to the test specified in EIA-364-28. The following details

shall apply:

a. Test Con
b. Vibration

Duration
16 hours

C.

Block mount
a minimum

accommodated by the rack. The rack or bracket shall be firmly-attached to the vibration
the vibration of the block(s) at a point near,the blocks. The wire bundig¢s shall be clamped to

shall monito
nonvibrating
faces. The cl

In-line junctic
monitor the
minimum of
resonance of

Test condi]:on D.

dition VI - Letter “J” at ambient temperature.
shall be performed at ambient temperature.
shall be 8 hours in the longitudinal direction and 8 hours in arperpendiculg

ng: The blocks shall be mounted in racks or brackets‘during the vibration te
of two and a maximum of X-1 blocks, where X“tepresents the maxim

points a minimum of eight inches from the“blocks. Feed through blocks
amping length of the wires shall be chosen t6 avoid resonance of the wire b
n mounting: In-line junctions shall be\firmly attached to the vibration table.
vibration at a point near the junctions. The wires shall be clamped to n
eight inches from the junctiops;-and the clamping length of the wires sh
the wires.

bck: Wired components, shall be subjected to the test specified in EIA-363

hents shall be monitored for any discontinuities. A detector capable of detg
icrosecond shall be used. The following details shall apply:

indle,shall be clamped to fixed points at least 8 inches from the rear of the T

r direction for a total of

st. The rack shall have
um number of blocks
able. A suitable sensor

shall be wired at both
undles.

A suitable sensor shall

bnvibrating members a
all be chosen to avoid

-27. Components shall

normal means, with~100 milliamperes maximum current flow through the series circuit during

cting all discontinuities

[JS component.

components shall be subjected to the humidity test specified in EIA-36

subcycle step 7b. The following details and exceptions shall apply:

Step 7a shall be performed during the last cycle.

a.
b. The wireb
Humidity: TJS
a.
b.

4-31, Type Il, omitting

Three hours minimum after the start of step 7a, during the final cycle and while the devices are still subjected
to high humidity, the insulation resistance (4.6.11) shall be measured when the chamber temperature reaches

20°+5°C

and condensation is observed on the devices.

Insulation resistance: An insulation resistance measurement in accordance with EIA-364-21 (3.5.11) shall be
made on wired blocks mounted in an unplated or plated conductive aluminum rack. The resistance shall be
measured between all but not more than three pairs of adjacent contacts which are not common and between all
but not more than six contacts closest to the housing and the rack. For in-line junctions, the resistance shall be
measured between the conductor of the wire and metallic foil wrapped around the main body of the junction
(3.5.11.1). Simulated contacts may be used for performing this test, in lieu of actual contacts. Any other variations
from specified procedures shall be approved by the qualifying activity.
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4.6.11.1 Insulation resistance at room condition: When tested at room condition, the component shall meet the
requirement of 3.5.11.1.

4.6.11.2 Insulation resistance at elevated temperature: When tested at elevated temperatures, the component shall
meet the requirements of 3.5.11.2. The measurement shall be made at the end of the temperature life test
(4.6.13) while the devices are at elevated temperature.

4.6.12 Salt spray (corrosion): TJS components shall be subjected to a salt spray test in accordance with EIA-364-26,
Test Condition C. The salt concentration shall be five percent. The specimens shall then be dried in a circulating
air oven at a temperature of 38 °C + 3 °C (100 °F + 5 °F) for a period 12 hours maximum, after which they shall
be removed (blocks shall be taken out of the racks) and inspected. Wiring type components shall be filled with
contact wire assemblies or end seal plugs (3.5.12).

0 the 200 °C +3 -0 for a
specified performance

4.6.13

of the passive ¢omponent(s) (3.4.8) (3.5.13).

4.6.14 Ozone exposute: Components shall be subjected to the test specified in EIA-364~14 (3.5.14).

4.6.15 Magnetic permeability: The permeability of the TJS components shall be tested in accorgance with EIA-364-54.
The componenits shall not be carrying current during the measurement(3.5:15).

4.6.16 Contact resistgnce: Measurements shall be made at 25° + 3 °C‘in accordance with EIA-364-06 using the test
current specifigd in Table 2. The resistance shall be measured at a point 3 £ .12 inchgs from the tip of each
external contagt shown in Figures 2 and 3. No tension shall be‘applied to the wires or confact. A minimum of four
pairs of each cpntact size shall be tested (3.5.16).

4.6.16.1 Bussing blo¢ks: For feedback blocks, the resistance across a mated pair of adjagent contacts that are
interconnected within the block shall be measured: For feedthrough blocks, the measurement shall be taken
across a matfed pair of contacts having the samieidentification on both faces of the block

4.6.16.2 Wire in-line jiinctions: Measurement(s) shall’be made across all mated pairs of contacts.

4.6.16.3 Electronic cgmponents: Resistance, measurements shall be made in accordance with the internal passive
component(d) specification.

4.6.17 Low signal level contact resistance (size 16 wire barrel and smaller): Measurements shall|be made at 25° £+ 3 °C
in accordance with EIA-364%06 and Figures 2 and 3. The resistance shall be measured af a point 3 + .12 inches
from the tip of gach external contact. No tension shall be applied to the wires or contact. A minimum of four pairs
of each contac{ size shall be tested (3.5.17).

4.6.17.1 Bussing blo¢Ks:) 'For feedback blocks the resistance across a mated pair of adja¢ent contacts that are
interconnected within the block shall be measured. For feedithrougn blocks the measurement shall be taken
across a mated pair of contacts having the same identification on both faces of the block.

4.6.17.2 Wire in-line junctions: Measurement(s) shall be made across all mated pairs of contacts.
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3.0 £.12 in.

®

le———3.0 £.12 {n. ——w{

C

- - —

[INTERNAL CONTACT

@

FIGURE 2A — TEST SAMPLE CONNECTIONS FOR FEEDTHROUGH BLOCKS
AND IN-LINE JUNCTIONS (SERIES 1)

FIGU

FIGURE 2 — CONNH

e

©

3.0

14

.12 in.

i

REBERE

3.0

"

.12 i

L

(r2)

_LLUE‘(
INTERNAL CONTACT

RE 2B — TEST SAMPLE.CONNECTIONS FOR FFEDBACK BLOCKS (SERIES 1)

FCTIONS FOR CONTACT RESISTANCE AND LOW SIGNAL LEVEL CONTACT RESISTANCE
MEASUREMENTS
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300t —— ] ft————— 3.00 ¥ 12"
o Z —__> o

EXTERNAL CONTACT
BUS

MIL-C-39029/22
INTERNAL CONTACT

FIGURE 3A — TEST SAMPLE CONNECTIONS FOR IN-LINE JUNCTIONS (SERIES 1)

MIL
INT

FIGUR

FIGURE 3 — CONNH

4.6.18 Voltage stabilit
measurements
tested. A total
during and follg

3002

3,00 %12"

_c-39029/22 ———/

ERNAL CONTACT

|

/_ EXTERNAL CONTACT

BUS

RE 3B — TEST SAMPLE CONNECTIONS FOR FEEDBACK BLOCKS (SERJES 1)

FCTIONS FOR CONTACT RESISTANCE AND LOW SIGNAL LEVEL CONTACT RESISTANCE

MEASUREMENTS

y: An external force of .5 + .1 pounds shall be applied axially to the wire during the potential drop
performed’in accordance with 4.6.16. A minimum of four contacts for eagh contact size shall be
of ten/potential drop readings, being the high and low readings for each of the following steps
wing bending of the wire of each contact tested shall be recorded. Do not rotate the wire from one

position to the

hext - Anv discontinuitv or interruption-of the applied current shall be noted (3.5 18)
T 4 Y g Pr oY .

Preliminary - Position the TJS component so that one side points North while its top is horizontal. All five tests
shall be made on one external contact mated to a socket contact.

Step One - Position the wire attached to a mated contact so that its axis is 90 degrees from the top surface of the

component.

Step Two - Bend the wire so that its axis is parallel to the surface of the component and its free end points North.
The bend shall occur at the point where the wire exits from the component.

Step Three - Bend the wire 180 degrees so that its free end points South.

Step Four - Straighten the bend in the wire. Now bend the wire so that its free end points West.

Step Five - Bend the wire 180 degrees so that its free end points East.
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4.6.19 Internal contact durability (Series I): TJS component to be tested shall be held in a position wherein the center
axis of the internal contact is vertical. A minimum of four of each size contact shall be tested. The gage pin shown
in Figure 4 shall be inserted into the internal contact with a force not exceeding 15 pounds until it comes up
against a positive stop, and then be completely withdrawn. A cycle consists of one insertion and one withdrawal.
The internal contact durability test shall consist of 100 cycles (3.5.19).

4.6.19.1 Internal contact durability testing (Series Il): The Series Il component shall be held in a position wherein the
center axis of the internal contact is vertical. A minimum of four of the contacts shall be tested. A wired qualified
AS39029/22 contact shall be used for each of the tested internal contacts. The wired contacts shall be inserted
onto the internal pins with a force not to exceed 15 pounds until it comes up against a positive stop, then
withdrawn. A cycle consists of one insertion and withdrawal. The durability test shall consist of 100 cycles. The
subsequent contact resistance testing may utilize an unused qualified AS39029/22 contact and contact
retention.

4.6.20 Oversize external contact protection (Series |): At least four installed internal contacts of/eich size shall be tested
by attempting fo axially insert into the internal contact the applicable oversize gage pin‘cgntact defined in Figure
4. The test gage shall be positioned for insertion in the internal contact and a force\of 3 ppunds * 2 ounces shall
be applied to the gage pin in the direction of the internal contact (3.5.21).

1.000
MIN. -} ‘1 r———l-\ DIAMETER

e —

‘:f//////' RADIT SHALL BE
DESIGN AND FINISH OF GAGE-HARDENED STEEL SMOOTHLI BLENDED
HANDLE PPTIONAL 6 TO. 1OM IN FINISH INTO PIN DIAMETER

(US-AS B46.1)

+0.0000
"A" Diameter
-(4.0002
M39029/1 Contact Internal contact Oversize
size durability test
gage pin diameter
-507 20-22D 0.041 0.046
-100 16-22 0.063 0.070
-101 16-20 0.063 0.070
2102 14-16 0.078 0.088
-103 12-12 0.095 0.105

FIGURE 4 — GAGE PINS FOR: INTERNAL CONTACT DURABILITY
AND OVERSIZE PROTECTION TEST (SERIES 1)

4.6.21 Altitude immersion: TJS components shall be tested in accordance with EIA-364-03. The following details shall
apply (see 6.3.1):

a. Chamber pressure shall be 75 000 feet.

b. All wire ends shall be located within the chamber and exposed to the chamber atmosphere but not
submerged or sealed.

c. At the end of the third cycle while the devices are still submerged in the solution at ambient temperature, the
dielectric withstanding voltage test (4.6.6.1) shall be performed.
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4.6.22 Contact walkout: For all contact sizes two contact specimens for each TJS component of similar construction
shall be tested. The contacts shall be crimped to stranded steel cable of an appropriate size and installed in the
part. The TJS component shall be mounted in a test fixture and a 3 pound load shall be applied to the cable. One
360 degrees rotation of the fixture as shown in Figure 5 with the TJS component mounted shall constitute one
cycle. The TJS component shall be subjected to 100 cycles at a rate of 10 to 20 cycles per minute.

4.6.23

Retention system fluid immersion: For all contact sizes the TJS component of similar construction, with external

contacts removed, shall be immersed in the fluids listed in Table 12 (one sample per fluid) for 2 hours at room
temperature. After removal, excess fluid shall drain from the components for 4 hours and the contacts reinstalled.
The components then shall be subjected to contact retention as specified in paragraph 4.6.4.

5. PACKAGING (FOR DIRECT GOVERNMENT PROCUREMENT)

5.1 Preservation

Preservation shall be L
5.1.1 Level A: Level
5.1.2 Commercial: C
5.2 Packing

Packing shall be in Lev|
5.2.1 Level A: Level
5.2.2 Commercial: C
5.3 Marking

Marking shall be in acc

5.3.1  Component pa
number and th
5.3.2 Component pa

in accordance

bvel A or commercial.
A shall be in accordance with MIL-DTL-55330.

pbmmercial shall be in accordance with ASTM D 3951.

el A or commercial.
A shall be in accordance with MIL-DTL-55330.

pbmmercial shall be in accordance with ASTM D 3951.

brdance with MIL-STD-129-

ckaging marking (Series I): Class D component packages shall be identifie]
b word “supersedes” followed by the superseded Class A, B and C part nunj

ckaging marking-(Series 1l): Series Il component packages shall be identifig
vith 1.3 for the specific component.

d with the Class D part
bers.

bd with the part number
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TJS BLOCK

504 5o

SWIVEL PULDEY

3-LBS

FIGURE 5 — CONTACT WALK-OUT TEST SETUP

5.4 Contacts and End_Seal Plugs
The number of contacts supplied with blocks and in-line junctions shall be a minimum of one more for feedback and two
more for feedthru blocks than the number of cavities specified. For feedback blocks, two end seal plugs and for feedthru,
four end seal plugs shall be provided.

6. NOTES

6.1 Intended Use

TJS components are intended for electrical distribution use. They are suitable for use in Integrated Wire Termination
System (IWTS), and environment resistant wiring, in accordance with AS50881.
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6.2 End Seal Plugs

End seal plugs should be installed by the user in all contact holes in the grommet when no wired contact assembly is
used. Sealing the holes will prevent the entrance of moisture, dust or other contaminants. When installed, sealing plugs
shall have the knob end protruding in the grommet wire hole.

6.3 Wire Diameters

The components of this specification are not designed for wire diameters outside of the limits specified in Table 1. Caution
should be exercised when using wires having diameters greater or less than specified in Table 1. Wires having diameters
exceeding the specified maximum distorts the grommet, and if enough oversized wires are used, may prevent the
insertion of other contacts in the blocks. Wires having diameters smaller than specified will not be properly sealed by the
grommet and will permit the entrance of moisture or other contaminants. In addition, the wiring guidelines of AS50881

should be followed for preperirstaliation-of-IJS-components-

6.3.1  Wire Sealing

AS81714 module wire peals may open when wires are pulled to side of the module. Whenever pgssible wire leads need
to be maintain verticglly a few inches outside the top of the module. To assist“Wwith tihis [problem AS85049/143
accessories are availaljle for some modules types.
6.4 Ordering Data
Acquisition documents [should specify:

a. Title, number and date of this specification.
b. Title, number and date of the applicable detail specificatiorrand the complete part number (see 1.3 and 3.1).
c. Levels of preservation-packaging and packing (see 5:).
d. For indirect shipment of blocks and in-line junetions, whether contacts or end seal plugs are nof to be furnished.
e. Special marking required (3.6).

f.  Whether contact intalling and removal tools are to be furnished.

g. For direct governmient acquisition, Class D Series | components shall be acquired in lieu of Classes A, B and C (see
Appendix A, paragfaph A6.4).

h. Whether Series Il Hlockremoval tools are to be furnished.

6.4.1 Contacts: Crimp external contacts in accordance with AS39029/1 or AS39029/22 may be ordered in bulk.

6.4.2 End seal plugs: End seal plugs may be ordered in bulk in accordance with MS 27488.

6.4.3 Indirect shipments: For indirect shipments, blocks and in-line junctions may be supplied without contacts.

6.4.4 End seal plugs: For indirect shipments, TJS components may be supplied without grommet end seal plugs.

6.5 Qualification

With respect to products requiring qualification by the government, awards will be made only for products, which are at
the time set for opening of bids, qualified for inclusion in the applicable Qualified Products List (QPL), whether or not such
products have actually been so listed by that date. The attention of the contractors (purchasers) is called to these
requirements, and manufacturers (suppliers) are urged to arrange to have the products that they propose to offer to the

Federal Government tested for qualification in order that they may be eligible to be awarded contracts for the products
delineated in this specification. Qualification is required for U.S. Government procurement.
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