
__________________________________________________________________________________________________________________________________________ 
SAE Executive Standards Committee Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is 
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.” 
SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and 
suggestions. 
Copyright © 2021 SAE International 
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying, 
recording, or otherwise, without the prior written permission of SAE. 
TO PLACE A DOCUMENT ORDER: Tel:        877-606-7323 (inside USA and Canada) 
 Tel:        +1 724-776-4970 (outside USA) 
 Fax:       724-776-0790 
 Email:    CustomerService@sae.org 
SAE WEB ADDRESS: http://www.sae.org 

 For more information on this standard, visit 
 https://www.sae.org/standards/content/AS81511A/ 
 

AEROSPACE 

STANDARD 
 

AS81511™ REV. A 

Issued 2014-10 
Revised 2016-05 
Reaffirmed 2021-04 
 
Superseding AS81511 

(R) Connectors, Electrical, Circular, High Density, Quick Disconnect, 
Environment Resisting and Accessories, 

General Specification For 
 FSC 5935 

 
 

 
 

RATIONALE 

Revision is required to correct numerous editorial and document format errors which occurred during the AS conversion. 

1. SCOPE 

1.1 Scope 

This specification covers four series of electrical connectors (plugs and receptacles) with removable crimp contacts and 
accessories (see 6.1). AS81511 connectors are not recommended for new design. All AS81511 detail sheets that specified 
class D and/or H have been cancelled without replacement, therefore all class D and H requirements have been deleted 
from this specification. Electrical, mechanical and environmental features of these connectors include: 

a. Environment resisting at sea level and high altitude. 

b. Quick disconnect. 

c. RFI/EMI (Radio Frequency Interference/Electromagnetic Interference) protection (includes shell to shell grounding 
spring members). 

d. High density insert arrangements. 

e. Low level circuit capabilities. 

f. Scoop-proof. 

g. Fluid resistant class provided. 

h. High temperature class provided. 

i. Several voltage service ratings available. 

j. Individual contact release from the rear of the connector (series 3 and 4 only). 
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1.1.1 Series Description 

The connectors are identified as series 1, 2, 3, or 4. All series are designed to prevent inadvertent electrical contact and to 
provide contact protection during mating. They can be mounted in the same size panel cutout. They are identified as follows: 

Series 1: Long Shell (shell size 8 through 24). Scoop-proof when pins are installed in either the plug or the receptacle. Plugs 
contain the grounding spring members. Gang contact release system (GCR, see Figure 1). 

Series 2: Lightweight, Short Shell (shell size 8 through 18). Scoop-proof when pins are installed in the receptacle, not scoop-
proof when pins are installed in the plug. Receptacles contain the grounding spring members. Gang contact release system 
(GCR, see Figure 1). 

Series 3: Long Shell (shell size 8 through 24). Scoop-proof when pins are installed in either the plug or the receptacle. Plugs 
contain the grounding spring members. Individual contact release system (ICR, see Figure 1). 

Series 4: Lightweight, Short Shell (shell size 8 through 18). Scoop-proof when pins are installed in the receptacle, not scoop-
proof when pins are installed in the plug. Receptacles contain the grounding spring members. Individual contact release 
system (ICR, see Figure 1). 

1.1.1.1 Intermateability 

Series 1 is intermateable with series 3, and series 2 is intermateable with series 4. Series 1 and 3 are not intermateable 
with series 2 and 4. 

1.1.1.2 Contact Retention 

Contacts are inserted and removed from the connector rear. In series 1 and 2, the removal tool must be applied from the 
connector front. In series 3 and 4, the removal tool must be applied from the connector rear (see Figure 1). Series 1 and 2 
connectors have a “ganged” contact retention and release mechanism. Series 3 and 4 connectors have individual contact 
retention and release. 

1.1.1.3 Weight and Size 

The individual contact release connectors (series 3 and 4) are shorter and lighter than the “gang release” connectors (series 
1 and 2) (see 3.1). 

1.1.2 Temperature 

These connectors are rated for operation within a temperature range specified for each class. The upper temperature limit 
is the maximum internal hot-spot temperature resulting from any combination of electrical load and ambient temperature. 
The low temperature limit is -65 °C for all classes. 

1.1.2.1 Variation of Insulation Resistance 

Insulation resistance varies with temperature as indicated in Table 1 and Figure 2. 

Table 1 - Variation of insulation resistance 

Class Hot-spot Temperature 
Insulation Resistance 
(megohms-minimum) 

All   25 °C 5000 
E 150 °C  2000 

F, W 175 °C  2000 
A 200 °C  2000 
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Figure 1 - Contact insertion and removal methods 

 

Maximum Hot Spot Temperature Celsius 

Figure 2 - Minimum insulation resistance versus hot spot temperature 
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1.1.2.2 Variation of Service Life 

Service life varies with temperature as indicated in Figure 3 and Table 2. 

Table 2 - Variation of service life 

Class Hot-spot Temperature Service Life 
E 25 °C/150 °C Maximum Continuous/1000 hours 

F, W 25 °C/175 °C Maximum Continuous/1000 hours 
A 25 °C/200 °C Maximum Continuous/1000 hours 

 

 

Maximum Hot Spot Temperature Celsius 

Figure 3 - Service life versus hot spot temperature 
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1.2 Classification 

1.2.1 Basic Part Number 

1.2.1.1 Basic Part Number for Connectors 

The connector part number will consist of the letter M, the basic specification number/applicable specification sheet, and 
the applicable alpha-numeric characters (see 3.1). The part number shall be formulated as in the following example:  
M81511/01ED01P1. 

 

1.2.1.2 Basic Part Number for Connector Accessories 

The part number for the accessories will consist of the letter M, the basic specification number/applicable specification 
sheet, and the assigned dash numbers as indicated on the specification sheet (see 3.1). Example:  M81511/14-08-01. 

1.2.2 Class 

The class of the connector will be identified as shown in Table 3. 

Table 3 - Connector class and series 

Class Description 
Applicable Series 
1 & 2 3 & 4 

E 
Grommet Seal Connectors (150 degree Operating Temperature) 
(Not for Navy Use) 

X 
 

F 
Grommet Seal Connectors (175 degree Operating Temperature), 
Fluid Resistant, (Not for Navy Use) 

X X 

A 
Grommet Seal Connectors (200 degree Operating Temperature), 
Fluid Resistant, (Not for Navy Use) 

X X 

W 
Grommet Seal Connectors (175 degree Operating Temperature), 
Fluid Resistant, 500 hour Salt Spray 

X X 

1.2.2.1 Fluid Resistance 

The fluid resistance capabilities for the various connector classes are shown in Table 4 (see 3.5.8). 

Table 4 - Fluid resistance capabilities 

Class Fluid Resistance Capabilities 
E MIL-PRF-5606, MIL-PRF-23699 

A, F, W 
MIL-PRF-5606, MIL-PRF-23699, MIL-PRF-7808, MIL-DTL-5624 (JP-5), 
AMS1424, MIL-C-87937, ASTM D4814, EIA 364-10 TEST 
CONDITIONS I AND K 
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1.2.3 Shell Size and Insert Arrangement 

The shell size and insert arrangement will be identified by a two part code. The first part will be the applicable shell size 
code letter per Table 5, the second part will be (2 numerical digits) as shown on top of the respective insert arrangement in 
Appendix A. 

Table 5 - Shell size and insert arrangement 

Shell Size Code Letter 
  8 A 
10 B 
14 D 
16 E 
18 F 
22 H 
24 J 

1.2.4 Contact Designator 

1.2.4.1 Connector with Contacts 

The following designators are used to indicate a full complement of applicable power contacts (see 3.4.1): 

P - Pin contacts 
S - Socket contacts 

1.2.4.2 Connector without Contacts 

The following designations are used to indicate a connector less contacts. They will be used only when other than a full 
complement of power contacts are to be installed in the connector. Examples of this are shielded, thermocouple, and coaxial 
contacts (see 6.2). 

A - Less pin contacts 
B - Less socket contacts 

1.2.5 Key Position 

Key or keyway position will be identified by a digit. The digit designations shall be 1 through 6 (see 3.4.4.1). 

1.2.6 Accessories 

F adapter: 
Type I - Straight cable clamp, for open wiring 
Type II - 90 degree cable clamp, for open wiring 

J adapter: 
Type I - Straight adapter for jacketed cable 
Type II - 45 degree adapter for jacketed cable 
Type III - 90 degree adapter for jacketed cable 

Stowage receptacle - Dummy receptacle shell for stowing connector plugs. 

Protective covers - Cover for protecting connector plugs or receptacles. 
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1.3 Wire Range Accommodations 

The wire ranges given in Tables 5A and 5B will be accommodated by the connectors and contact wire barrels as indicated. 

Table 5A - Wire range accommodations, Series 1 and 2 

Wire 
Barrel 
Size 

Wire 
Size 

OD of Finished Wire (Inch/Normal Size) 
1/ 

Oversized Wire 
2/ 

Wire Type (Reference) 
3/  

28 
32 
30 
28 

     0.030 Minimum 
                                      0.042 Nominal 

     0.054 Maximum 
0.064 Maximum

AS81044/12, /13 
AS50861/7 
NEMA-HP3 

-28 
-28 

 

22 
26 
24 
22 

     0.030 Minimum 
                                      0.042 Nominal 

     0.054 Maximum 
0.064 Maximum

AS22759/18, /19 
AS22759/11, /12 
AS22759/16, /17 

-26 
-24 
-22 

20 
24 
22 
20 

     0.041 Minimum 
                                     0.062 Nominal 

     0.081 Maximum 
0.085 Maximum

AS22759/11, /12 
AS22759/9, /10 
AS81044/6, /7 

-24 
-22 
-20 

16 
20 
18 
16 

     0.066 Minimum 
                                      0.083 Nominal 

     0.101 Maximum 
0.109 Maximum

AS22759/9, /10 
AS81044/8, /9 
AS81044/5, /6 

-20 
-18 
-16 

12 
14 

 
12 

     0.097 Minimum 
                                      0.106 Nominal 

     0.135 Maximum 
0.139 Maximum

AS22759/9, /10 
AS22759/44, /45 
AS81044/5, /6 

-14 
-12 
-12 

1/ All contacts may be assembled with either minimum or maximum normal diameter wire as shown or in any combination 
thereof. 

2/ Fifty percent of the contacts in a given insert arrangement may be assembled with oversize wire up to and including the 
maximum diameter shown; however, the remaining 50% shall not exceed the nominal finished wire diameter. When 
using groupings of oversized wire, they shall be randomly distributed. 

3/ Wire specification numbers are for reference only and are not intended to restrict the use of the acceptable wire types 
with these connectors. 

Table 5B - Wire range accommodations, Series 3 and 4 

Wire 
Barrel 
Size 

Wire 
Size 

OD of Finished Wire (inch) 
1/ 

Wire Type (Reference) 
2/  

28 
32 
30 
28 

    0.030 Minimum 
                                      0.042 Nominal 

    0.054 Maximum 

AS81044/12, /13 
AS50861/6 
NEMA-HP3 

-28 
-28 

 

22 

28 
26 
24 
22 

    0.030 Minimum 
 

                                      0.042 Nominal 
    0.054 Maximum 

AS22759/18, /19 
 

AS22759/11, /12 
AS22759/16, /17 

-26 
 

-24 
-22 

20 
24 
22 
20 

    0.040 Minimum 
                                      0.058 Nominal 

    0.074 Maximum 

AS22759/14, /15 
AS22759/9, /10 
AS81044/9, /10 

-24 
-22 
-20 

16 
20 
18 
16 

    0.060 Minimum 
                                      0.081 Nominal 

    0.103 Maximum 

AS22759/9, /10 
AS81044/8, /9 
AS81044/5, /6 

-20 
-18 
-16 

12 
14 
 

12 

    0.097 Minimum 
                                      0.106 Nominal 

    0.135 Maximum 

AS22759/9, /10 
AS22759/44, /45 
AS81044/5, /6 

-14 
-12 
-12 

1/ All contacts may be assembled with either minimum or maximum normal diameter wire as shown or 
in any combination thereof. 

2/ Wire specification numbers are for reference only and are not intended to restrict the use of the 
acceptable wire types with these connectors.  

Full document details: SAE AS81511A

http://www.avadocuments.com/doc/sae-as81511a
http://www.avadocuments.com/doc/sae-as81511a


 
SAE INTERNATIONAL AS81511™A Page 8 of 125 
 
 
2. REFERENCES 

2.1 Applicable Documents 

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 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. 

2.1.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.  

AMS1424 Deicing/Anti-Icing Fluid, Aircraft SAE Type I 

AMS2404 Plating, Electroless Nickel 

AMS-C-26074 Electroless Nickel Coatings 

AMS-QQ-A-225 Aluminum and Aluminum Alloy, Bar, Rod, Wire, or Special Shapes; Rolled, Drawn, or Cold Finished; 
General Specification For 

AMS-QQ-A-367 Aluminum Alloy Forging 

AMS-QQ-A-591 Aluminum Alloy Die Castings 

AMS-QQ-P-416 Plating, Cadmium (Electrodeposited) 

AIR4789 Aerospace Information Report on Evaluating Corrosion Testing of Electrical Connectors and 
Accessories for the Purpose of Qualification 

AS3582 Packing, Preformed – O-Ring Seal, AMS3304 

AS22520 Crimping Tools, Wire Termination, General Specification For 

AS22759 Wire, Electrical, Fluoropolymer-Insulated, Copper or Copper Alloy 

AS31971 Gage Pin for Socket Contact Engagement Test 

AS33221 Gasket, Conductive, MIL-C-81511 Electrical Connectors, Jam Nut Mount 

AS39029 Contacts, Electrical Connector, General Specification For 

AS50861 Wire, Electric, Polyvinyl Chloride Insulated, Copper or Copper Alloy 

AS81044 Wire, Electrical, Crosslinked Polyalkene, Crosslinked Alkane-Imide Polymer, or Polyarlyene Insulated, 
Copper or Copper Alloy 

AS81511/1 Connectors, Receptacle, Flange Mount, Electrical, Circular, High Density, Quick Disconnect, 
Environment Resisting, Crimp Type Contacts; And Accessories, Class A, F, E and W (Series 2) 

AS81511/3 Connectors, Receptacle, Jam Nut Mount, Electrical, Circular, High Density, Quick Disconnect, 
Environment Resisting, Crimp Type Contacts; And Accessories, Class A, F, E and W (Series 2) 
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AS81511/5 Connectors, Receptacle, Cable Connecting, Electrical, Circular, High Density, Quick Disconnect, 

Environment Resisting, Crimp Type Contacts; And Accessories, Class A, F, E and W (Series 2) 

AS81511/6 Connectors, Plug, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, Crimp 
Type Contacts; And Accessories, Class A, F, E and W (Series 2) 

AS81511/13 Connectors, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, Accessory, F 
Adapter, Rotatable, Type 1 (Series 1 or 2) 

AS81511/14 Connectors, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, Accessory,  
Adapter, Straight 

AS81511/15 Connectors, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, Accessory, 
Plug, Sealing Contact 

AS81511/16 Connectors, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, Accessory,  
Cap, Protective Locking 

AS81511/17 Connectors, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, Accessory,  
Cover, Protective, Plug (Series 2) 

AS81511/18 Connectors, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, Accessory,  
Cover, Protective, Receptacle (Series 1 or 2) 

AS81511/19 Connectors, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, Accessory,  
Dummy Stowage, Receptacle (For Series 2 Connectors) 

AS81511/20 Connectors, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, Accessory, 
Nut, Slotted Hexagon, Connector Mounting (For Series 1 and 2 Connectors) 

AS81511/21 Connectors, Receptacle, Flange Mount, Electrical, Circular, High Density, Quick Disconnect, 
Environment Resisting, Crimp Type Contacts; And Accessories, Class A, F, E and W (Series 1) 

AS81511/23 Connectors, Receptacle, Jam Nut Mount, Electrical, Circular, High Density, Quick Disconnect, 
Environment Resisting, Crimp Type Contacts; And Accessories, Class A, F, E and W (Series 1) 

AS81511/25 Connectors, Receptacle, Cable Connecting, Electrical, Circular, High Density, Quick Disconnect, 
Environment Resisting, Crimp Type Contacts; And Accessories, Class A, F, E and W (Series 1) 

AS81511/26 Connectors, Plug, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, Crimp 
Type Contacts; And Accessories, Class A, F, E and W (Series 1) 

AS81511/41 Connectors, Receptacle, Flange Mount, Electrical, Circular, High Density, Quick Disconnect, 
Environment Resisting, Individual Release, Crimp Type Contacts, Class A, F, and W (Series 3) 

AS81511/45 Connectors, Receptacle, Cable Connecting, Electrical, Circular, High Density, Quick Disconnect, 
Environment Resisting, Individual Release, Crimp Type Contacts, Class A, F, and W (Series 3) 

AS81511/46 Connectors, Plug, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, 
Individual Release Crimp Type Contacts, Class A, F and W (Series 3) 

AS81511/49 Connectors, Receptacle, Jam Nut Mount, Electrical, Circular, High Density, Quick Disconnect, 
Environment Resisting, Individual Release, Crimp Type Contacts; And Accessories, Class A, F, and W 
(Series 3) 

AS81511/51 Connectors, Receptacle, Flange Mount, Electrical, Circular, High Density, Quick Disconnect, 
Environment Resisting, Individual Release, Crimp Type Contacts, Class A, F, and W (Series 4) 
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AS81511/53 Connectors, Receptacle, Jam Nut Mount, Electrical, Circular, High Density, Quick Disconnect, 

Environment Resisting, Individual Release, Crimp Type Contacts, Class A, F, and W (Series 4) 

AS81511/55 Connectors, Receptacle, Cable Connecting, Electrical, Circular, High Density, Quick Disconnect, 
Environment Resisting, Individual Release, Crimp Type Contacts, Class A, F, and W (Series 4) 

AS81511/56 Connectors, Plug, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, 
Individual Release, Crimp Type Contacts, Class A, F, and W (Series 4) 

AS81969 Installing and Removal Tools, Connector Electrical Contact, General Specification For 

AS90484 Gasket, Flange Mount, Connector, Electric 

2.1.2 U.S. Government Publications 

Copies of these documents are available online at http://quicksearch.dla.mil. 

MS3434 Test Gage, Contact Location and Retention Feature, AS81511 Series 1 and 2 Connectors 

MS3435 Test Gage, Contact Location and Retention Feature, AS81511 Series 3 and 4 Connectors 

MS3462 Test Gage, MIL-DTL-26482 Series 2 (Class N), AS81703 Series 3 (Class N) and AS81511 Series 3 
and 4 (Class L) Contact Retention Feature 

MS27488 Plug, End Seal, Electrical Connector 

MIL-DTL-5624 Turbine Fuel, Aviation, Grades JP-4 and JP-5 

MIL-DTL-16878 Wire, Electrical, Insulated, General Specification for 

MIL-DTL-28786 Switches, Electrical and Fiber Optic, Packaging of 

MIL-DTL-45204 Gold Plating, Electrodeposited 

MIL-DTL-55330 Connectors, Electrical and Fiber Optic, Packaging of 

MIL-PRF-5606 Hydraulic Fluid, Petroleum Base; Aircraft, Missile and Ordnance 

MIL-PRF-7808 Lubricating Oil, Aircraft Turbine Engine, Synthetic Base 

MIL-PRF-23699 Lubricating Oil, Aircraft Turbine Engine, Synthetic Base, NATO Code Number 0-156 

MIL-PRF-87937 Cleaning Compound, Aerospace Equipment 

MIL-S-7742 Screw Threads, Standard, Optimum Selected Series, General Specification for 

MIL-STD-104 Limit for Electrical Insulation Color 

MIL-STD-202 Electronic and Electrical Component Parts 

MIL-STD-889 Dissimilar Metals 

MIL-STD-1285 Marking of Electrical and Electronic Parts 

MIL-STD-1916 DoD Preferred Methods for Acceptance of Product 
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2.1.2.1 The following detail sheet specifications have been cancelled without replacement: 

MIL-C-81511/2 Connectors, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting: and 
Accessories, Receptacle, Solder Mount, Solder Type Contacts, Pins Only, Class B, G, and H (Series 2)  

MIL-C-81511/4 Connectors, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting: and 
Accessories, Receptacle, Jam Nut Mount, Solder Type Contacts, Pins only, Class B, G and H (Series 2)  

MIL-C-81511/7 Connector, Receptacle, Flange Mount, Through Bulkhead, Nonremovable Contacts, Pin Only, Class H 

MIL-C-81511/8 Connector Insert Arrangement, Electric Connector, Shell Size 8    

MIL-C-81511/9 Connector Insert Arrangement, Electric Connector, Shell Size 10    

MIL-C-81511/10 Connector Insert Arrangement, Electric Connector, Shell Size 14    

MIL-C-81511/11 Connector Insert Arrangement, Electric Connector, Shell Size 16    

MIL-C-81511/12 Connector Insert Arrangement, Electric Connector, Shell Size 18 

MIL-C-81511/22 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, and 
Accessories: Receptacle, Solder Mount, Solder-Type Contacts, Pins Only, Class B, G and H (Series 1) 

MIL-C-81511/24 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, and 
Accessories: Receptacle, Jam Nut Mount, Solder-Type Contacts, Pin Only, Class B, G, and H 
(Series 1) 

MIL-C-81511/27 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, and 
Accessories: Receptacle, Jam Nut Mount, Through Bulkhead, Nonremovable Contacts, Class B, G and 
H (Series 1) 

MIL-C-81511/28 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, and 
Accessories, Receptacle, Jam Nut Mount, Through Bulkhead, Nonremovable Contacts, Class B, G and 
H (Series 2) 

MIL-C-81511/29 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, and 
Accessories, Cover, Protective, Plug (Series 1) 

MIL-C-81511/30 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, and 
Accessories: Receptacle, Dummy Storage, for Series 1 Connectors 

MIL-C-81511/31 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, and 
Accessories: Receptacle, Flange Mount, Crimp-Type Contacts Class C, T, and P (Series 2) 

MIL-C-81511/32 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, and 
Accessories: Receptacle, Jam Nut Mount, Crimp-Type Contacts, Class C, T, and P (Series 2) 

MIL-C-81511/33 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, and 
Accessories, Receptacle, Cable Connecting, Crimp Type Contacts, Class C, T, and P (Series 2) 

MIL-C-81511/34 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, and 
Accessories: Plug, Crimp-Type Contacts, Class C, T and P (Series 2) 

MIL-C-81511/35 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, and 
Accessories, Receptacle, Flange Mount, Crimp Type Contacts, Class C, T, and P (Series 1) 
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MIL-C-81511/36 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, and 

Accessories, Receptacle, Jam Nut Mount, Crimp Type Contacts, Class C, T and P (Series 1) 

MIL-C-81511/37 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, and 
Accessories, Receptacle, Cable Connecting, Crimp Type Contacts, Class C, T and P (Series 1) 

MIL-C-81511/38 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, and 
Accessories: Plug, Crimp Type Contacts, Class C, T, and P (Series 1) 

MIL-C-0081511/39 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, Plug, Sealing 
Contact (Series 3 or 4) 

MIL-C-0081511/40 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, and 
Accessories, Ring Spacer, Rear Accessory, (Series 3 and 4) 

MIL-C-0081511/42 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, Receptacle, 
Solder Mount, Solder-Type Contact, Pins Only, Class D (Series 3) 

MIL-C-81511/43 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, and 
Accessories, J Adapter, Non-Rotatable Type I II III (Series 1/2) F/Attaching R-FI and Non-RFI Cable to 
Connectors 

MIL-C-81511/44 Connector, Insert Arrangements, Electric Connector, Shell Size 20 Connector, Insert Arrangements, 
Electric Connector, Shell Size 20 

MIL-C-0081511/44 Connector, Electrical, Circular, High Density Quick Disconnect, Environment Resisting, Receptacle, 
Jam Nut Mount, Solder Type Contacts, Pin Only, Class D (Series 3) 

MIL-C-0081511/47 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, Receptacle, 
Solder Flange Mount, Crimp Type Contacts, Pin Only, Class L (Series 3) 

MIL-C-0081511/48 Connector, Electrical, Circular, High Density, Quick Disconnect, Environment Resisting, Receptacle, 
Jam, Nut Mount, Crimp Type Contacts, Pins Only, Class L (Series 3) 

MIL-C-81511/54 Connectors, Receptacle, Jam Nut Mount, Electrical, Circular, High Density, Quick Disconnect, 
Environment Resisting, Solder Type Contacts, Pins Only, Class D (Series 4) 

2.1.3 ANSI Accredited Publications 

Copies of these documents are available online at http://webstore.ansi.org. 

ANSI/NCSL-Z540-3 Requirements for the Calibration of Measuring and Test Equipment 

ANSI/ASME Y14.5M Dimensioning and Tolerancing 

ANSI/ASQ Z1.4 Sampling Procedures and Tables for Inspection by Attributes 

2.1.4 ASTM Publications 

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel: 610-
832-9585, www.astm.org. 

ASTM B85/85M Aluminum Alloy Die Castings 

ASTM B211 Standard Specification for Aluminum and Aluminum-Alloy Rolled or Cold Finished Bar, Rod, and Wire 

ASTM B339 Standard Specification for Pig Tin 
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ASTM B545 Standard Specification for Electrodeposited Coatings of Tin 

ASTM D4814 Standard Specification for Automotive Spark-Ignition Engine Fuel 

ASTM G21 Practice for Determining Resistance of Synthetic Polymeric Materials to Fungi 

2.1.5 EIA Publications 

Available from Electronic Component Association (ECA), 2500 Wilson Boulevard, Arlington, VA 22201-3834, Tel: 703-907-
7500, www.eia.org. 

EIA 364 Electrical Connector/Socket Test Procedures Including Environmental Classifications 

EIA 364-02 Air Leakage Test Procedure for Electrical Connectors 

EIA 364-03 Altitude Immersion 

EIA 364-05 Contact Insertion, Release and Removal Force Test Procedure for Electrical Connectors 

EIA 364-10 Fluid Immersion Test Procedure for Electrical Connectors 

EIA 364-13 Mating and Unmating Force Test Procedure for Electrical Connectors and Sockets 

EIA 364-14 Ozone Exposure Test Procedure for Electrical Connectors 

EIA 364-20 Withstanding Voltage Test Procedure for Electrical Connectors, Sockets, and Coaxial Contacts 

EIA 364-21 Insulation Resistance Test Procedure for Electrical Connectors, Sockets, and Coaxial Contacts 

EIA 364-26 Salt Spray Test Procedure for Electrical Connectors, Contacts, and Sockets 

EIA 364-27 Mechanical Shock (Special Pulse) Test procedure for Electrical Connectors 

EIA 364-28 Vibration Test Procedure for Electrical Connectors and Sockets 

EIA 364-29 Thermal Shock (Temperature Cycling) Test Procedure for Electrical Connectors and Sockets 

EIA 364-31 Humidity Test Procedure for Electrical Connectors and Sockets 

EIA 364-32 Thermal Shock (Temperature Cycling) Test Procedure for Electrical Connectors and Sockets 

EIA 364-38 Cable Pull-out Test Procedure for Electrical Connectors 

EIA 364-54 Magnetic Permeability Test Procedure for Electrical Connectors, Contacts, and Sockets 

EIA-359 Colors for Color Identification and Coding 

2.2 Order of Precedence 

In the event of a conflict between the text of this document and the reference cited herein (except for related associated 
detail specifications, specification sheets or MS standards), the text of this document takes precedence. Nothing in this 
document, however, supersedes applicable laws and regulations unless a specific exemption has been obtained. 
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2.3 Definitions 

2.3.1 PERMANENT 

For purposes of this specification, when the word "permanent" or "permanently" is used in connection with the attachment 
or retention of material, in such a way that destruction or rupture of material is required before removal can be accomplished. 

2.3.2 SCOOP-PROOF 

Scoop-proof refers to the impossibility of a mating plug connector inadvertently being cocked into a mating receptacle and 
damaging pins or electrically shorting the contacts. 

3. REQUIREMENTS 

3.1 Specification Sheets 

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

3.2 Qualification 

Connector assemblies and accessories furnished under this specification and the applicable specification sheet shall be 
products which are authorized by the qualifying activity for listing on the applicable qualified products database at the time 
of award of the contract (see 4.4 and 6.3). 

3.2.1 Use of SAE Part Numbers 

SAE part numbers (AS or M prefix designators) shall not be applied to a product, except for qualification samples, until 
notification has been received from the activity responsible for qualification that the product has been approved for listing 
on the Qualified Products Database. 

3.3 Materials 

Materials shall be as specified herein; however, when a definite material is not specified, a material shall be used which will 
enable the connectors and accessories to meet the performance requirements of this specification. Acceptance or approval 
of any constituent material shall not be construed as a guarantee for acceptance of the finished product. 

3.3.1 Dissimilar Metals 

When dissimilar metals are employed in intimate contact with each other, suitable protection against electrolytic corrosion 
shall be provided as specified in MIL-STD-889. 

3.3.2 Nonmagnetic Materials 

All parts shall be made from materials which are classed as nonmagnetic (see 3.5.18). 

3.3.3 Fungus Resistant 

Materials used in the construction of these connectors shall be fungus inert in accordance with ASTM G21 (except 
Aureobasidium pullulans and Trichoderma virens need not to be tested). 

3.3.4 Contact Materials 

Contact materials shall be as required by AS39029 and the individual contact detail specification sheets.  

3.3.5 Dielectric Materials 
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3.3.5.1 Insert and Grommet 

Insert and grommet materials shall be high grade dielectric, having hardness, electrical, and mechanical characteristics for 
the purpose intended. 

3.3.5.1.1 Insert Faces 

The mating face of socket inserts shall be a hard non-resilient material. The mating face of pin inserts shall be a resilient 
material within a shore A durometer range of 40 to 50. 

3.3.6 Connectors and Accessories Materials 

3.3.6.1 Connectors (Class A, E, F, and W) and Accessories 

Shells for connectors and metal accessories (see 1.2.6) shall be fabricated of high grade aluminum such as alloy 6061. 
Temper T6 in accordance with AMS-QQ-A-367. 

3.3.6.2 Grounding Spring Members 

Grounding springs shall be made from a spring temper copper alloy, protected to prevent corrosion. 

3.3.6.3 Bayonet Pins 

Bayonet pins shall be made of corrosion resistant stainless steel. 

3.3.6.4 Other Component Parts 

Other metal component parts shall be fabricated from aluminum conforming to AMS-QQ-A-591 or AMS-QQ-A-225; however 
the rear retention ring may be made from another material and shall comply with the requirements for dissimilar metals (see 
3.3.1). 

3.3.7 Connectors and Accessories Finish 

The finish of all connector shells and accessories shall be electrically conductive. 

3.3.7.1 Connectors (Class E and W) and Accessories 

Aluminum parts shall be cadmium plated in accordance with AMS-QQ-P-416, type II, class 3. A preliminary plating of another 
metal is permissible. The resulting finish shall be olive drab (light to dark). Class W shall pass a 500 hour salt spray 
requirement (see 4.6.16). 

3.3.7.2 Connectors (Class A and F) 

Aluminum parts shall be nickel plated in accordance with AMS-C-26074. 

3.3.7.3 Contact Retention Ring 

The resultant finish of the contact retention ring shall be black (see Figure 2). 

3.4 Design and Construction 

Connectors shall be of the design, construction and physical dimensions specified (see 3.1). Connectors shall be so 
designed that neither the pins nor the sockets will be damaged during normal mating of counterpart connectors. 
Dimensioning and tolerancing shall be in accordance with ANSI/ASME Y14.5M. Dimensioning and tolerancing shall conform 
to Figures 4 through 17. Connector back end configurations shall conform to Figure 18 or 19, as applicable. 
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3.4.1 Contact Design 

Contacts shall conform to AS39029, except as otherwise specified herein.  

3.4.1.1 Crimp Contacts 

Crimp contacts shall conform to the applicable detail sheet specified in Table 6 and shall be qualified to AS39029. The 
contact style shall be as designed in the connector part and the size and number of contacts shall be as shown in the 
applicable insert drawing. The contacts for use in each connector series are shown in Table 6. 

Table 6 - Crimp contacts and insertion/removal tools 

Connector Series Crimp Contact Insertion Tool Removal Tool 

Series 1 
Pin – AS39029/47 

Socket – AS39029/33 
AS81969/2 

AS81969/3 

Series 2 
Pin – AS39029/47 

Socket – AS39029/46 
AS81969/3 

Series 3 
Pin – AS39029/18 

Socket – AS39029/17 
Insertion and removal tool – AS81969/16 

Series 4 
Pin – AS39029/18 

Socket – AS39029/16 

3.4.2 Insert Design and Construction 

Inserts shall be secured to prevent rotation or movement within the shell. The inserts shall be non-removable from the shell 
and shall be installed in the position specified on the applicable specification sheet. The insert shall contain no metallic 
components. The contact retention mechanism shall consist entirely of dielectric material. The socket insert shall be 
designed to prevent a bent pin in a mating counterpart insert from penetrating the insert alongside the socket contact. Inserts 
for series 3 and 4 connectors shall be of voidless construction eliminating all air paths between contacts. 

3.4.2.1 Contact Retention and Release 

3.4.2.1.1 Contacts (Series 1 and 2) 

The inserts shall be designed so that positive locking of the contacts in the inserts is provided. The contact retaining system 
shall be free of foreign material, adhesive, or any obstruction that would prevent smooth contact insertion and positive 
retention. Contacts for class A, E, F, and W removable contact connectors shall be retained by an internal insert construction 
and a ganged contact mechanism. To lock contacts, the retention system is operated by rotating the rear retention ring 
clockwise until the yellow color band is no longer exposed and metal to metal contact occurs between the shell and retention 
ring. Unlocking is accomplished by rotating the rear retention ring counterclockwise from the locked position until the yellow 
color band is fully exposed. The color shall be within the limits described in MIL-STD-104. 

3.4.2.1.2 Insertion and Removal Tools 

The insertion and removal tools used to install and remove contacts from the connectors are shown in Table 6. 

3.4.2.1.3 Contacts (Series 3 and 4) 

The inserts shall provide positive individual contact retention (ICR) and individual contact release from the wire side of the 
connector, using the applicable tools. The insert design shall permit individual insertion and extraction of contacts without 
use of a retention ring, or removal of the insert or sealing members. The individual contact retention members shall be 
surrounded by rigid dielectric material, configured so as to limit their flexure during contact insertion and removal as required 
to prevent overstressing. Insertion/extraction shall be possible with a full complement of maximum O.D. wire (see Table 5B). 
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3.4.2.2 Grommet Construction 

The design of the grommet shall accommodate and seal insulated wire conductors having outside diameters within the 
ranges specified in Tables 5A and 5B. 

3.4.2.3 Interfacial Seal 

Plugs and receptacles with pin inserts shall have a resilient face seal permanently bonded in place to provide an interfacial 
seal with the hard face of the socket insert in the mated condition. The interfacial sealing members of series 3 and 4 
connectors shall provide raised seal barriers around each pin contact, as shown on Figures 6, 8, 10, 13, 15, and 17. There 
shall be 0.005 inch minimum displacement of resilient material when the connectors are fully mated, as tested in 4.6.28. 

3.4.2.4 Insert Arrangement 

The arrangement of contacts in the insert shall be as specified in Appendix A and applicable detail specification sheets. 

3.4.2.5 Contact Alignment and Stability 

With all contacts in place, the alignment of pin and socket contacts shall permit engagement irrespective of buildup of 
allowable tolerances on hole locations, distortion of contacts due to crimping and insert location in the shell. 

3.4.3 Shell Design 

The connector shall be of single-piece shell design, constructed to positively retain the insert interface in its specified position 
in the shell. The shell shall be designed to accept and retain a cable support or other accessory (see Figures 4 through 17). 
The shells of series 3 and 4 connectors shall have a blue color band in accordance with EIA 359 indicating individual contact 
release from the rear of the connector. 

3.4.3.1 Grounding Spring Member 

Series 1 and 3 plugs shall have a minimum of six fingers per inch. Series 2 and 4 receptacles shall have the following 
minimum fingers per shell size: 

Shell size   8:   6 fingers 
Shell size 10:   7 fingers 
Shell size 14:   9 fingers 
Shell size 16:  14 fingers 
Shell size 18:  17 fingers 

Spring fingers shall be convex shaped in a manner which will ensure proper engagement of the mating shell. The grounding 
spring shall be permanently fixed to the shell periphery by riveting, welding, brazing, or soldering. Attachment of the 
grounding spring to the shell shall not impede spring flexing. The spring fingers shall engage the mating shell at a minimum 
distance of 0.090 inch prior to pin-socket engagement. 

3.4.3.2 Jam Nut Mounting Receptacle Shell 

The jam nut mounting receptacle shell shall be provided with a mounting nut with provisions for locking (see Figures 7, 8, 
14, and 15). 

3.4.3.3 Screw Threads 

Screw threads shall be in accordance with MIL-S-7742. Out-of-roundness is not objectionable if the threads can be checked 
without forcing the thread gages. 
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3.4.3.4 Lubrication 

Bayonet coupling slots, including inside diameter in the bayonet coupling slot area and threads shall be coated with a 
lubricant to aid in mating connectors. Features which are intended to provide potting compound anchorage shall be free of 
lubricant. 

3.4.4 Connector Engagement 

The coupling type shall be a 3-pin bayonet (see Figures 4 through 17). Keys and keyways shall be designed to prevent 
engagement of the contacts with the mating contacts or with the mating surface of the counterpart connector until the 
keyways are properly aligned for engagement (see Figure 4 or 8). The coupling ring shall be non-removable and of a fail-
safe design. The coupling ring shall be knurled or fluted and designed to assist in engaging and disengaging contacts as 
the coupling ring is tightened or loosened. Counterpart connectors of any arrangement and size shall be cable of being fully 
engaged without the use of tools. Full engagement shall be indicated by an audible sound at the completion of the coupling 
cycle, and a positive detent shall be included in the coupling mechanism to lock the connectors in the engaged position. 
Connectors shall be provided with spring fingers that are permanently attached to the shell. 

3.4.4.1 Shell Polarization 

The polarization of the mating plugs and receptacles shall be accomplished by means of mating integral keys on the plug 
shell and keyways on the receptacle shell as specified (see 3.1). The key and keyway positions shall be in accordance with 
Figure 4 (series 2 and 4) or Figure 11 (series 1 and 3). 

3.4.4.2 Bayonet Pins 

Bayonet pins on receptacle shells shall have end surfaces white in color. The color shall be within the limits described in 
MIL-STD-104. The ends of the pins shall be visible through suitable holes in the coupling ring when the connectors are fully 
engaged and the coupling ring is in the locked position (see Figures 5 through 10 and 12 through 17). 

3.4.4.3 Engagement Seal 

Connectors shall contain sealing means so that the engaged connectors comply with the requirement specified herein (see 
3.4.4). An O-ring seal shall be provided to achieve a peripheral seal around the mated shells. 

3.4.4.4 Protective Covers and Stowage Receptacles 

When mated to counterpart connectors, the protective covers and stowage receptacles shall maintain the connector free of 
moisture, prevent air leakage and comply with the applicable requirements of Table 16. Protective covers and stowage 
receptacles shall be provided with an electromagnetic shielding feature if required. 

3.4.5 Panel Seal 

Jam nut mounting receptacles shall be provided with an AS3582 nonconductive O-ring panel seal. Flange mounted 
receptacles shall be provided with a qualified AS90484 flange gasket panel seal only if specified. Jam nut mounting 
receptacles shall be provided with a qualified AS33221 conductive O-ring panel seal only if specified (see 3.1). 

3.4.6 Interchangeability 

All connectors and accessories having the same military part number shall be completely interchangeable with each other 
with respect to installation (physical) and performance (function) as specified herein. Accessories shall be interchangeable 
between series and shall conform to Figure 20. 

3.4.7 Intermateability 

All series 1 and series 3 connectors having the same shell size, keying, contact arrangement, and contact style shall be 
intermateable. All series 2 and series 4 connectors having the same shell size, keying, contact arrangement, and contact 
style shall be intermateable (see 6.1 and Figures 4 through 17). 
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3.5 Performance 

Connectors and accessories shall meet the performance requirements stated herein when tested in accordance with the 
specified method of Section 4. 

3.5.1 Contact Protection (Scoop-Proof) 

3.5.1.1 Protection, Receptacles or Plugs Designed for Pin Contacts (Series 1 and 3) 

Connectors designed to provide protection in receptacles or plugs equipped with pin contacts shall not permit the edge of 
the shell of the mating plug or receptacle to touch the pin contacts (see Figures 12 through 17). The procedure described 
in 4.6.2 shall be used. 

3.5.1.2 Protection, Receptacles Designed for Pin Contacts (Series 2 and 4) 

Connectors designed to provide protection only in receptacles equipped with pin contacts shall not permit the edge of the 
shell of the mating plug to touch the pin contacts (see Figures 5 through 10). The procedure described in 4.6.2 shall be 
used. 

3.5.2 Contact Forces 

3.5.2.1 Contact Insertion and Removal Forces (Crimp Removable Contact Connectors Only) 

When tested as specified in 4.6.3.1 or 4.6.3.2, contacts shall meet the insertion and removal forces specified in Tables 7A 
or 7B, during maintenance aging. 

Table 7A - Contact insertion and removal forces with locking mechanism disengaged  
(Series 1 and 2 only) 

Contact 
Size 

Insertion Force 
pounds 

(Maximum) 

Removal Force, pounds 
During First Cycle During Tenth Cycle 

Maximum 
Minimum 
Average Minimum 

Minimum 
Average Minimum 

23-28 
23-22 
20-20 
16-16 
12-12 

12 
12 
20 
25 
30 

7 
6 
7 
8 
9 

6 
4 
5 
6 
7 

5 
4 
7 
7 
7 

4 
3 
6 
6 
5 

15 
15 
15 
15 
15 

Table 7B - Contact insertion and removal forces (Series 3 and 4 only) 

Contact 
Size 

Insertion or Removal Force 
pounds (Maximum) 
First or Tenth Cycle 

23-28 
23-22 
20-20 
16-16 
12-12 

  3 
  3 
  5 
  7 
10 

3.5.3 Operating Force 

When tested as specified in 4.6.4, the coupling torque for mating and unmating of counterpart connectors shall meet the 
torque requirements in Table 8. The connectors used in this test shall have the complete complement of contacts. The 
dummy storage receptacles and protective covers, when mated with their applicable connectors, shall also comply with the 
torque requirements of Table 8. 
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Table 8 - Coupling torque 

Shell 
Size 

Torque (pound-inch) 
Maximum Engagement 

and Disengagement 
Minimum 

Disengagement 
  8 
10 
14 
16 
18 
20 
22 
24 

  8 
12 
20 
24 
28 
30 
32 
34 

1 
1 
4 
4 
4 
6 
7 
7 

3.5.4 Contact Retention 

Contacts shall be retained in their inserts when the axial loads of Table 9 are applied. The axial displacement of the contact 
shall not exceed 0.012 inch while under the specified axial load on the mating end of the contact (see 4.6.5). 

Table 9 - Axial loads for contact retention 

Mating End Size 
Axial Loads (pounds – Minimum) 

Series 1 and 2 Series 3 and 4 
23 
20 
16 
12 

10 
15 
25 
25 

12 
15 
25 
25 

3.5.5 Temperature Cycling 

When tested as specified in 4.6.6, there shall be no damage detrimental to the operation of the connector. The temperature 
extremes in Table 10 shall be used. 

Table 10 - Temperature extremes 

Low Temperature 
All Classes Class E 

High Temperature 
Class F and W Class A 

-65 +0 °C/-3 °C +150 +3 °C/-0 °C +175 +3 °C/-0 °C +200 +3 °C/-0 °C 

3.5.6 Dielectric Withstanding Voltage 

When tested as specified in 4.6.7, connectors shall show no evidence of breakdown or flashover when subjected to the test 
voltages and altitude in Table 11, corona shall not be considered as breakdown. Maximum recommended working voltages 
are as shown in Table 22. 

Table 11 - Test voltage (AC, RMS, not working voltage) 

Simulated Altitude 
Condition 

Service Rating 1 
Mated Unmated 

Sea level  
  50000 feet 
  70000 feet 
110000 feet 

1800 
1000 
1000 
1000 

1500 
  700 
  375 
  200 

3.5.7 EMI/RFI Shielding Effectiveness 
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3.5.7.1 Shielding Effectiveness 

When tested as specified in 4.6.8.1, the shells shall exhibit a radio frequency leakage attenuation equal to or greater than 
that specified in Table 12. 

Table 12 - EMI/RFI shielding effectiveness 

Frequency MHz Leakage Attenuation (dB) Frequency MHz Leakage Attenuation (dB) 
100 
150 
200 
300 

65 
60 
60 
55 

   400 
   600 
   800 
1000 

55 
50 
45 
45 

3.5.7.2 Shell to Shell Continuity 

When tested as specified in 4.6.8.2, the dc resistance shall not exceed 0.005 . 

3.5.7.3 Shell Spring Finger Forces 

When tested as specified in 4.6.8.3, the axial force necessary to overcome the shell spring finger interference shall be no 
less than 0.25 pounds nor more than 15 pounds. 

3.5.8 Fluid Immersion 

After being immersed in the specified fluids, the connectors shall meet the requirements of operating force (see 3.5.3), 
dielectric withstanding voltage (see 3.5.6), and insulation resistance (see 3.5.13). The test method shall be as specified in 
4.6.9.1 or 4.6.9.2. 

3.5.8.1 Retention System Fluid Exposure (Class A, E, F, and W) 

When tested as specified in 4.6.9.3, the connectors shall meet the requirements of subsequent tests as specified herein. 
(Effects of fluids on resilient sealing members shall not be a consideration of this test.) 

3.5.9 Durability 

When tested as specified in 4.6.10, counterpart connectors shall show no damage detrimental to the operation of the 
connector. 

3.5.10 Vibration 

3.5.10.1 Vibration (Conditioning) 

Mated connectors shall not be damaged, there shall be no loosening of parts due to vibration, and counterpart connectors 
shall be retained in full engagement (see 4.6.11.1). 

3.5.10.2 Vibration (Resistance Change) 

Mated connectors shall not be damaged and there shall be no loosening of parts due to vibration. Counterpart connectors 
shall be retained in full engagement and the increase in contact resistance due to vibration shall not exceed 5  in 1 µs 
(see 4.6.11.2). 

3.5.11 Shock 

3.5.11.1 Shock (Conditioning) 

Mated connectors shall not be damaged and there shall be no loosening of parts during the exposure to mechanical shock 
(see 4.6.12.1). 
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3.5.11.2 Shock (Resistance Change) 

Mated connectors shall not be damaged and there shall be no loosening of parts, nor shall the increase in contact resistance 
exceed 5  in 1 µs during the exposure to mechanical shock (see 4.6.12.2). 

3.5.12 Moisture Resistance 

When tested as specified in 4.6.13, mated connectors shall show no deterioration and the insulation resistance shall be 
500 M or greater at 25 °C. 

3.5.13 Insulation Resistance 

3.5.13.1 Insulation Resistance at Ambient Temperature 

When tested as specified in 4.6.14.1, the insulation resistance at ambient temperature (25 °C) shall be greater than 
5000 M. 

3.5.13.2 Insulation Resistance at Elevated Temperature 

After exposure for 1000 hours to the applicable high temperature specified in Table 1, and while still at that temperature, 
insulation resistance shall be as specified in Table 1 for each class (see 4.6.14.2). 

3.5.14 External Bending Moment 

When tested as specified in 4.6.15 using the applicable bending moment shown in Table 13, connectors shall show no 
evidence of damage nor shall there be any interruption of electrical continuity. 

Table 13 - External bending moment 

Plug Shell Size Bending Moment (inch-pound) 
  8 
10 
14 
16 
18 
20 
22 
24 

  75 
230 
350 
419 
433 
460 
500 
525 

3.5.15 Salt Spray (Corrosion) 

When tested as specified in 4.6.16, unmated connectors, stowage receptacles, protective covers, mating shells and 
accessories shall show no exposure of basic metal due to corrosion which will affect performance when evaluated in 
accordance with AIR4789. 

3.5.16 Temperature Life 

All connectors shall perform satisfactorily after exposure for 1000 hours to the applicable high temperature specified in 
Table 10 when tested per 4.6.17. 

3.5.16.1 Temperature Life with Contact Retention 

During exposure for 1000 hours to the applicable high temperature specified in Table 10, the contacts of removable contact 
connectors shall support an axial load equal to 50% of the values specified in Table 9. The contacts shall maintain their 
specified locations (see Figures 4 through 11). There shall be no electrical discontinuity in excess of 1 µs. The test shall be 
performed per 4.6.17.1. 
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3.5.17 Ozone Exposure 

When tested as specified in 4.6.18, the connectors shall show no evidence of cracking of materials or other damage due to 
ozone exposure that will adversely affect subsequent performance in the qualification test sequence. 

3.5.18 Magnetic Permeability 

When tested as specified in 4.6.19, the relative permeability of connectors and accessories shall be less than 2 mu. 

3.5.19 Insert Retention 

3.5.19.1 Insert Retention  

When tested as specified in 4.6.20.1, inserts shall not be dislocated from their original positions when an axial load of 
75 pounds per square inch gauge is applied. 

3.5.20 Air Leakage 

3.5.20.1 Stowage Receptacle and Protective Covers 

When tested as specified in 4.6.21.1, the air leakage rate shall not be greater than 1 cubic inch per hour (4.55 x 
10-3cm3/second). 

3.5.21 Altitude Immersion 

Connectors shall have an insulation resistance of at least 5,000 M after being subjected to altitude immersion as specified 
in 4.6.22, and shall maintain a dielectric withstanding voltage at sea level as specified in Table 11. 

3.5.22 Cover Chains Tensile Strength 

When tested in accordance with 4.6.23, protective covers with chains or wire ropes as specified shall withstand a 50 pound 
tensile test without damage. 

3.5.23 Insertion/Removal Tool Abuse (Series 3 and 4 Only) 

When tested as specified in 4.6.24, there shall be no damage to the contacts, the connector insert, or the contact retaining 
mechanism. The connectors shall meet the requirements of subsequent testing. 

3.5.24 Gage Location and Retention 

When tested as specified in 4.6.25, the connectors shall meet the contact retention requirements of 3.5.4. Contact location 
shall be within the limits specified on Figures 4 through 17. 

3.5.25 Pin Contact Stability (Series 3 and 4 Only) 

When tested as specified in 4.6.26, the total displacement of the tip of the pin contact probe shall not exceed the applicable 
value specified in Table 20 with the specified load applied. 

3.5.26 Contact Walk-Out 

When tested as specified in 4.6.27, contacts shall not become dislodged from their normal position. 
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3.6 Marking 

Each connector and accessory shall be legibly and permanently marked on the shell or coupling ring in accordance with 
MIL-STD-1285 (see 3.1). The part number shall be as shown in 1.2 and shall be separate from other required markings. 
Series 3 and 4 connectors shall be marked with a blue color band denoting individual contact insertion and removal from 
the wire side of the connector (see 3.4.3). 

3.6.1 Insert Marking 

Inserts shall be marked as illustrated on Figure 21. Raised or depressed characters shall not be used on mating faces. For 
series 3 and 4 connectors, a bracket [(  )] shall be added to the rear grommet marking, identifying each 10th cavity. The pin 
front of series 3 and 4 connectors may be marked with an interrupted line applied to the raised seal barriers. 

3.6.1.1 Contact Designations 

Contact locations shall be designated by identifiable characters of contrasting color on the front and rear faces of the insert-
grommet assembly. Positioning and arrangement of the characters shall be such that the appropriate contact cavities are 
identifiable and shall remain identifiable after completion of the tests specified in Tables 14 through 18. 

3.7 Workmanship 

Connectors and accessories shall meet all design dimensions and intermateability requirements of this specification. Loose 
contacts, poor molding fabrication, loose materials, defective bonding, damaged or improperly assembled contacts, peeling 
or chipping of plating or finish, galling of mating parts, nicks and burrs of metal parts, and post molding warpage will be 
considered adequate basis for rejection of items of quality inferior for the purpose intended. Emphasis shall be on the quality 
of the molded dielectric retention system parts. 

4. QUALITY ASSURANCE PROVISIONS 

4.1 Responsibility for Inspection 

Unless otherwise specified in the contract or purchase order, the supplier is responsible for the performance of all inspection 
requirements as specified herein. Except as otherwise specified, the supplier may utilize his own facilities or any commercial 
laboratory acceptable to the Government. The Government reserves the right to perform any of the inspections set forth in 
the specification where such inspections are deemed necessary to assure supplies and services conform to prescribed 
requirements. Qualification by similarity may be granted. The acceptance and extent of qualification by similarity shall be 
determined by the Qualifying Activity. Similarity is established through a rationale that certain designs, materials, and/or 
processes are identical to those already approved through qualification of the components. Verification testing for the new 
product is not required for designs, materials, and/or processes already approved. When a Qualified Products List is being 
established the qualification by similarity rationale shall be approved by the qualifying activity prior to initiation of the 
remaining portions of the qualification inspection process. 

4.1.1 Responsibility for Compliance 

All items shall meet all requirements of Sections 3 and 5. The inspection set forth in this specification shall become a part 
of the supplier’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 all requirements of the contract. Sampling inspection, as part of manufacturing 
operations, is an acceptable practice to ascertain conformance to requirements; however, this does not authorize 
submission of known defective material, either indicated or actual, nor does it commit the Government to accept defective 
material. 
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4.1.2 Test Equipment and Inspection Facilities 

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 contractor. 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-Z540.3. 

4.2 Classification of Inspections 

The inspection requirements specified herein are classified as follows: 

a. Qualification inspection (see 4.4). 

b. Quality conformance inspection (see 4.5). 

c. Retention of qualification inspection (see 4.4.3). 

4.3 Inspection Conditions and Preparation of Sample 

4.3.1 Inspection Conditions 

Unless otherwise specified, all inspections shall be made in accordance with the general requirements of EIA 364. 
Performance of the inspection shall be the responsibility of the qualification applicant under authorization of the qualifying 
activity (NAVAIR). The qualifying activity shall authorize the applicant to begin qualification testing by written notice that 
describes the requirements of submission in accordance with this specification. The qualification applicant shall furnish test 
results, certifications, and tested product to the qualifying activity. The samples shall be taken from the same lot as tested 
by the supplier and plainly identified by attached durable tags marked with the information listed below. The tags must be 
stamped by the supplier and qualifying activities designated quality Assurance Representative (QAR) inspector as 
representative samples of the manufacturer's normal production capability. Samples submitted without the stamp will not 
be accepted. All inspections shall be performed in accordance with the following conditions: 

a. Temperature - 15 to 35 °C 

b. Relative humidity - 45 to 75% 

c. Barometric pressure - 650 to 800 mm of mercury 

4.3.2 Preparation of Sample 

Connectors shall be wired with approximately 3 feet of wire except for those connectors being monitored for resistance 
change under shock and vibration, which shall have 6 inch lead lengths. Termination of wires to contacts shall be 
accomplished as follows: A crimping tool in accordance with AS22520 as indicated on the applicable crimp contact 
specification sheet shall be used for the AS39029 contacts.  

4.4 Qualification Inspection 

Qualification inspection shall consist of the examinations and tests performed in the qualification inspection table (Table 14), 
the intermateability test table (Table 15), the qualification inspection for connector accessories test table (Table 16), and 
the qualification of additional connectors table (Table 17) on the qualification test samples specified in 4.4.1. The supplier 
shall perform all testing with the exception of test group 3 for Table 14. After receipt of the letter of authorization from the 
activity responsible for qualification (see 6.3), the applicant shall submit a copy of his test reports (certified by the 
Government inspector indicating the extent to which the tests were witnessed), together with required samples specified 
in 4.4.1, to the activity responsible for qualification. 
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4.4.1 Samples 

All samples shall be taken from a production run and shall be produced with equipment and procedures normally used in 
production (see 6.3.2). The connector and accessories, accessories or shells, selected shall be submitted to the applicable 
qualification inspections specified in 4.4.1.1 through 4.4.1.7. Where counterpart connectors are required for tests requiring 
mating assemblies, the counterpart connectors provided for this purpose shall be new, previously qualified connectors or 
new connectors submitted for qualification testing. Manufacturers not producing mating connectors shall submit 
substantiating certification data that tests were performed with approved counterpart connectors. All test samples required 
for the Qualifying Activity testing shall comply with 4.3.2 and shall be forwarded to the Qualifying Activity prior to the start of 
the supplier’s testing. 

4.4.1.1 Connectors for Group 1 (All Classes) 

For each class, one connector pair in each shell size, for each retention system being qualified, shall be subjected to group 
1 tests sequence of Table 14. Each contact size shall be equally represented in the sample group. One half of the samples 
shall have the pin insert in the plug and the socket insert in the receptacle. The other samples shall have the inserts reversed. 
The samples shall be assembled with wire approaching the minimum diameter as specified in Tables 5A and 5B. 

4.4.1.2 Connectors for Group 2 (All Classes) 

For each series, two connector pairs in each class with insert arrangements having the smallest and largest compliment of 
contacts for each contact size being qualified shall be subjected to the tests sequence in group 2 tests of Table 14. The 
samples shall have the socket insert in the plugs and the pin insert in the receptacles. The samples shall be assembled with 
wire approaching the maximum diameter specified in Tables 5A and 5B. 

4.4.1.3 Connectors for Group 3 (All Classes) 

For each class, twelve connector pairs of medium shell sizes shall be subjected to the test sequence in group 3 of Table 14. 
Each contact size shall be represented within the connector sample group. The samples shall be assembled with wire 
approaching the nominal diameter specified in Tables 5A and 5B. For class E, only four connector pairs per class are 
required. The test samples shall be forwarded to the Qualifying Activity for the performance of the Group 3 testing. 

4.4.1.4 Connectors for Groups 4 and 5 (All Classes) 

In each series being qualified, four medium shell size connectors for each contact size being qualified shall be selected. 
The connectors shall be assembled with wire approaching the nominal diameter (see Tables 5A and 5B). One half the 
samples for each contact size shall be subjected to the tests sequence in group 4 in Table 14. The other half of the samples 
shall be subjected to the tests sequence in group 5. 

4.4.1.5 Shells for EMI Testing 

Two small and two large pairs of mating shells for each shell and finish type being qualified shall be subjected to the 
sequence of tests in group 6 in Table 14. The samples shall be tested without the insert or contacts installed. 

4.4.1.6 Connectors for Intermateability Tests 

A minimum of four connector halves in the series for which qualification is desired (see 4.4.5) shall be selected. Sample 1 
shall be a plug with sockets. Sample 2 shall be a plug with pins. Sample 3 shall be a receptacle with sockets, and sample 
4 shall be a receptacle with pins. An equal number of mating counterpart connectors shall be provided. Counterpart 
connectors of the intermating series (series 1 with series 3, and series 2 with series 4) need not be of the same class as 
the series being qualified. All samples shall be assembled with wire approaching the applicable maximum wire diameter 
shown in Tables 5A and 5B. The connector samples shall be submitted to the qualification tests sequence specified in 
Table 15. 
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4.4.1.7 Accessories 

Two each protective covers, stowage receptacles, and cable clamps being qualified shall be subjected to the tests specified 
in Table 16. The accessory samples shall be tested with a qualified connector or an accessory device having identical 
mating features. 

4.4.2 Qualification Rejection 

There shall be no failures during any examination or tests of the connectors or accessories submitted for qualification tests. 
After notification of any failure, detrimental to the operation of the connector, the activity responsible for qualification testing 
shall receive details of corrective action from the supplier before initiating any further tests deemed necessary to assure 
compliance with specification requirements. 

4.4.3 Retention of Qualification 

Retention of qualification inspection (Tables 17A and 17B) shall be performed by the Qualifying Activity on sample units 
produced with equipment and procedures normally used in production. To retain qualification, the supplier shall forward 
their periodic qualification submittal every 36 months to the Qualifying Activity. The Qualifying Activity shall establish the 
initial reporting date. Failure to submit test samples/data within 30 days after the end of the sampling interval may result in 
loss of qualification for the products. Except where the results of these inspections show non-compliance with the applicable 
requirements, delivery of products which have passed group A inspection shall not be delayed pending the results of 
retention of qualification inspections. 

4.4.4 Assembly Plants 

Assembly plants must be listed on or approved for listing on the applicable qualified products list. The qualified connector 
supplier shall certify that the assembly plant is approved for the distribution of the supplier's parts. The assembly plant shall 
use only piece parts supplied by the qualified connector supplier. No testing other than visual examination is required of 
certified piece parts obtained from the qualified connector supplier, except when there is cause for rejection. All assemblies 
produced at the assembly plant shall be subjected to the quality assurance provisions specified herein. Quality control 
requirements, including Government inspection surveillance, shall be the same as required for the qualified connector 
supplier. 

4.4.5 Qualification of Additional Connectors 

For connectors of related series and similar construction which differ only in shell size and configuration from those which 
have been qualified, the supplier's test report need only provide test data necessary to validate the difference. The test 
sequence used for the validation should be agreed upon by the qualification activity. The connectors shall be subjected to 
the tests specified in Table 17, and the results forwarded to the qualifying activity (see 6.3). However, qualification of series 
1 or 2 connectors shall not admit qualification of series 3 or 4 connectors under the provisions of this paragraph, nor shall 
qualification of series 3 or 4 connectors admit qualification of series 1 or 2 connectors. Each class for which qualification is 
requested shall be represented in each applicable test group, unless otherwise authorized by the qualifying activity. 
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Table 14 - Qualification inspection 

Inspection 
Requirement 
Paragraph 

Test 
Paragraph 

Group 1   
 
Examination of product 

 
3.1, 3.3 thru 3.4.6, 3.6, 3.7 

 
4.6.1 

Magnetic permeability  3.5.18 4.6.19 
Interfacial seal 
Contact insertion and removal forces  
Shell to shell continuity 
Contact protection (scoop-proof) 

3.4.2.3 
3.5.2.1 
3.5.7.2 
3.5.1 

4.6.28 
4.6.3.1, 4.6.3.2 
4.6.8.2 
4.6.2 

Contact retention 
Temperature cycling 

3.5.4 
3.5.5 

4.6.5 
4.6.6 

Altitude immersion 3.5.21 4.6.22 
Insulation resistance (ambient temperature) 3.5.13.1 4.6.14.1 
Dielectric withstanding voltage (sea level) 3.5.6 4.6.7.1 
Vibration (conditioning) 3.5.10.1 4.6.11.1 
Shock (conditioning) 3.5.11.1 4.6.12.1 
Moisture resistance 3.5.12 4.6.13 
Insulation resistance (ambient temperature) 3.5.13.1 4.6.14.1 
Durability 3.5.9 4.6.10 
Salt spray (corrosion) 3.5.15 4.6.16 
Operating force 3.5.3 4.6.4 
External bending moment 3.5.14 4.6.15 
Contact retention 
Dielectric withstanding voltage (unmated at sea level) 

3.5.4 
3.5.6 

4.6.5 
4.6.7.1 

Dielectric withstanding voltage (unmated at altitude) 
Shell to shell continuity 
Examination of product 

3.5.6 
3.5.7.2 
3.1, 3.3 thru 3.4.6, 3.6, 3.7 

4.6.7.2 
4.6.8.2 
4.6.1 

Group 2 
 

  

Examination of product 
Interfacial seal 
Contact insertion and removal forces  
Shell to shell continuity 
Contact protection (scoop-proof) 
Contact retention 
Temperature cycling 

3.1, 3.3 thru 3.4.6, 3.6, 3.7 
3.4.2.3 
3.5.2.1 
3.5.7.2 
3.5.1 
3.5.4 
3.5.5 

4.6.1 
4.6.28 
4.6.3.1, 4.6.3.2 
4.6.8.2 
4.6.2 
4.6.5 
4.6.6 
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Table 14 - Qualification inspection (continued) 

Inspection 
Requirement 
Paragraph 

Test 
Paragraph 

Group 2 (continued) 
 

  

Dielectric withstanding voltage (unmated at sea level) 
Durability 
Vibration (resistance change) 
Shock (resistance change) 
Insulation resistance (ambient temperature) 
Shell to shell continuity 
Temperature life 
Insulation resistance (elevated temperature) 

3.5.6 
3.5.9 
3.5.10.2 
3.5.11.2 
3.5.13.1 
3.5.7.2 
3.5.16 
3.5.13.2 

4.6.7.1 
4.6.10 
4.6.11.2 
4.6.12.2 
4.6.14.1 
4.6.8.2 
4.6.17 
4.6.14.2 

Operating force 
Dielectric withstanding voltage (unmated at sea level) 

3.5.3 
3.5.6 

4.6.4 
4.6.7.1 

Insulation resistance (ambient temperature) 3.5.13.1 4.6.14.1 
Dielectric withstanding voltage (mated at altitude) 3.5.6 4.6.7.2 
Dielectric withstanding voltage (unmated at altitude) 3.5.6 4.6.7.2 
Insert retention 3.5.19 4.6.20 
Contact retention 3.5.4 4.6.5 
Contact insertion and removal force  
Examination of product 

3.5.2.1 
3.1, 3.3 thru 3.4.6, 3.6, 3.7  

4.6.3.1, 4.6.3.2 
4.6.1 

Group 3 (Performed by the QA) 
 

  

Examination of product 
Interfacial seal 
Contact insertion and removal forces  
Contact protection (scoop-proof) 
Operating force 
Contact retention 
Ozone exposure (unmated) 
Insulation resistance (ambient temperature) 

3.1, 3.3 thru 3.4.6, 3.6, 3.7 
3.4.2.3 
3.5.2.1 
3.5.1 
3.5.3 
3.5.4 
3.5.17 
3.5.13.1 

4.6.1 
4.6.28 
4.6.3.1, 4.6.3.2 
4.6.2 
4.6.4 
4.6.5 
4.6.18 
4.6.14.1 

Dielectric withstanding voltage (unmated at sea level) 
Fluid immersion 
Operating force 
Insulation resistance (ambient temperature) 
Dielectric withstanding voltage (mated at altitude) 
Examination of product 

3.5.6 
3.5.8 
3.5.3 
3.5.13.1 
3.5.6 
3.1, 3.3 thru 3.4.6, 3.6, 3.7 

4.6.7.1 
4.6.9.1, 4.6.9.2 
4.6.4 
4.6.14.1 
4.6.7.2 
4.6.1 
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Table 14 - Qualification inspection (continued) 

Inspection 
Requirement 
Paragraph 

Test 
Paragraph 

Group 4 (Dielectric retention system) 
 
Examination of product 
Retention system fluid immersion 
Contact insertion and removal force 
Insertion and removal tool abuse 
Contact retention 
Examination of product 

 
 
3.1, 3.3 thru 3.4.6, 3.6, 3.7 
3.5.8.1 
3.5.2.1 
3.5.23 
3.5.4 
3.1, 3.3 thru 3.4.6, 3.6, 3.7 

 
 
4.6.1 
4.6.9.3 
4.6.3.1, 4.6.3.2 
4.6.24 
4.6.5 
4.6.1 

Group 5 (Dielectric retention system) 
 
Examination of product 
Gage location and retention 
Pin contact stability (series 3 and 4) 
Temperature life with contact retention  
Contact walkout 
Examination of product 

 
 

3.1, 3.3 thru 3.4.6, 3.6, 3.7 
3.5.24 
3.5.25 
3.5.16.1 
3.5.26 
3.1, 3.3 thru 3.4.6, 3.6, 3.7 

 
 
4.6.1 
4.6.25 
4.6.26 
4.6.17.1 
4.6.27 
4.6.1 

Group 6 (EMI/RFI shielding effectiveness) 
 
Examination of product 
Shell spring finger force 
Durability 
Shell spring finger force 
EMI/RFI shielding effectiveness 
Examination of product 

 
 
3.1, 3.3 thru 3.4.6, 3.6, 3.7 
3.5.7.3 
3.5.9 
3.5.7.3 
3.5.7.1 
3.1, 3.3 thru 3.4.6, 3.6, 3.7 

 
 
4.6.1 
4.6.8.3 
4.6.10 
4.6.8.3 
4.6.8.1 
4.6.1 

 
 

Table 15 - Intermateability test 
(Series 1 with Series 3, Series 2 with Series 4) 

Title Requirement Paragraph 

Test 
Method 

Paragraph 

Test Sample 
Number 

1 2 3 4 

Examination of product 
Shell to shell continuity 
Operating force 
Altitude immersion 
Vibration (conditioning) 
Shock (conditioning) 
Dielectric withstanding voltage 
(mated at altitude) 
Durability 
Operating force 

3.1, 3.3 thru 3.4.6, 3.6, 3.7 
3.5.7.2 
3.5.3 
3.5.21 
3.5.10.1 
3.5.11.1 
 
3.5.6 
3.5.9 
3.5.3 

4.6.1 
4.6.8.2 
4.6.4 
4.6.22 
4.6.11.1 
4.6.12.1 
 
4.6.7.2 
4.6.10 
4.6.4 

X 
X 
X 
X 
X 
X 
 
X 
X 
X 

X 
 
X 
X 
 
 
 
X 
 
 

X 
X 
X 
X 
X 
X 
 
X 
X 
X 

X 
 
X 
X 
 
 
 
X 
 
 

Examination of product 3.1, 3.3 thru 3.4.6, 3.6, 3.7 4.6.1 X X X  
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Table 16 - Qualification inspection for connector accessories 

 
Inspection 

Requirement 
Paragraph 

Test 
Paragraph 

Test Sample 
Number 

1 2 
 

Protective covers, stowage 
receptacles and cable clamps 
 
Examination of product 
Magnetic permeability 
Operating force 
Vibration (conditioning) 
Moisture resistance 
Cover chains, tensile strength 
Air leakage 
Shell to shell continuity (protective 
covers and stowing receptacles only) 
Examination of product 

 
 
 
 
 
3.1, 3.3 thru 3.4.6, 3.6, 3.7 
3.5.18 
3.5.3 
3.5.10.1 
3.5.12 
3.5.22 
3.5.20.1 
3.5.7.2 
 
3.1, 3.3 thru 3.4.6, 3.6, 3.7 

 
 
 
 
 
4.6.1 
4.6.19 
4.6.4 
4.6.11.1 
4.6.13 
4.6.23 
4.6.21.1 
4.6.8.2 
 
4.6.1 

 
 
 
 

X 
X 
X 
X 
X 
X 
X 
X 
 

X 

 
 
 
 

X 
X 
X 
X 
X 
X 
X 
X 
 

X 

 
 

Table 17 - Qualification of additional connectors 

 
Inspection 

Requirement 
Paragraph 

Test 
Paragraph 

Examination of product 
Contact protection (scoop proof) 
   Series 1 and 3 
   Series 2 and 4 
Operating force 
Contact insertion and removal 
   Series 1 and 2 
   Series 3 and 4  
Contact retention 
   Series 1 and 2 
   Series 3 and 4 
Dielectric withstanding voltage (unmated at sea level) 
Durability 
External bending moment 
Examination of product 

3.1, 3.3 thru 3.4.6, 3.6, 3.7 
 
3.5.1.1 
3.5.1.2 
3.5.3 
 
3.5.2.1 
3.5.2.1 
 
3.5.4 
3.5.4 
3.5.6 
3.5.9 
3.5.14 
3.1, 3.3 thru 3.4.6, 3.6, 3.7 

4.6.1 
 
4.6.2 
4.6.2 
4.6.4 
 
4.6.3.1 
4.6.3.2 
 
4.6.5.1 
4.6.5.2 
4.6.7.1 
4.6.10 
4.6.15 
4.6.1 
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Table 17A - Periodic qualification (to be performed by the qualifying activity) 

Title 
Requirement 
Paragraph 

Test 
Method 

Paragraph 
Examination of product 
Interfacial seal 
Contact insertion and removal forces  
Contact protection (scoop-proof) 
Operating force 
Contact retention 
Ozone exposure (unmated) 
Insulation resistance (ambient temperature) 

3.1, 3.3 thru 3.4.6, 3.6, 3.7 
3.4.2.3 
3.5.2.1 
3.5.1 
3.5.3 
3.5.4 
3.5.17 
3.5.13.1 

4.6.1 
4.6.28 
4.6.3.1, 4.6.3.2 
4.6.2 
4.6.4 
4.6.5 
4.6.18 
4.6.14.1 

Dielectric withstanding voltage (unmated at sea level) 
Fluid immersion 
Operating force 
Insulation resistance (ambient temperature) 
Dielectric withstanding voltage (mated at altitude) 
Examination of product 

3.5.6 
3.5.8 
3.5.3 
3.5.13.1 
3.5.6 
3.1, 3.3 thru 3.4.6, 3.6, 3.7 

4.6.7.1 
4.6.9.1, 4.6.9.2 
4.6.4 
4.6.14.1 
4.6.7.2 
4.6.1 

 
 

Table 17B - Periodic qualification for connector accessories 
(to be performed by the qualifying activity) 

Inspection 
Requirement 
Paragraph 

Test 
Method 

Paragraph 

Protective covers, stowage receptacles and cable 
clamps 
 
Examination of product 
Magnetic permeability 
Operating force 
Cover chains, tensile strength 
Shell to shell continuity (protective covers and stowing 
receptacles only) 

 
 
 
3.1, 3.3 thru 3.4.6, 3.6, 3.7 
3.5.18 
3.5.3 
3.5.22 
3.5.7.2 
 
 

 
 
 
4.6.1 
4.6.19 
4.6.4 
4.6.23 
4.6.8.2 
 
 

Examination of product 3.1, 3.3 thru 3.4.6, 3.6, 3.7 4.6.1 

4.5 Quality Conformance Inspection 

4.5.1 Inspection for Delivery 

Inspection of product for delivery shall consist of group A inspection. 

4.5.1.1 Inspection Lot 

An inspection lot shall consist of all connectors covered by one specification sheet, produced under essentially the same 
conditions, and offered for inspection at one time. 

4.5.1.2 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 group B inspection shall not be delivered on the contract or order. 
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4.5.1.3 Group A Inspection 

Group A inspection shall consist of the examinations and tests specified in Table 18 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 connectors, may 
be used in lieu of examination of these components in the finished connectors to assure performance of these component 
parts. 100% visual examination of each retention cavity for molding discrepancies and excessive glue shall be a required 
in-process control for all connectors. 

Table 18 - Group A inspection 

Inspection Connector Accessories 
Requirement 
Paragraph 

Test 
Paragraph 

Examination of product 
Contact retention 1/ 
   Series 1 and 2 
   Series 3 and 4 
Dielectric withstanding 
voltage (unmated) 

 
 

X 
X 
 

X 
 

X 
 
 
 
 
 

 

3.1, 3.3 thru 3.4.6, 3.6, 3.7 
 
3.5.4 
3.5.4 
 
3.5.6 
 

4.6.1 
 
4.6.5.1 
4.6.5.2 
 
4.6.7.4 
 

1/ 100% of contact cavities shall be tested for retention. Displacement measurements not required. 

4.5.1.3.1 Sampling Plan 

Statistical sampling and inspection shall be in accordance with ANSI/ASQ Z1.4 for general inspection level II. The 
acceptable quality level shall be 1%. 

4.5.1.3.2 Rejected Lots 

If an inspection lot is rejected, the supplier may rework it to correct the defects, or screen out the defective units, and 
resubmit for re-inspection. Resubmitted lots shall be inspected using tightened inspection, and shall not thereafter be 
tendered for acceptance unless the former rejection or requirement of correction is disclosed. Such lots shall be separate 
from new lots, and shall be clearly identified as re-inspected lots. 

4.5.1.4 Group B Inspection 

Group B inspection shall consist of the applicable examinations and tests specified in Tables 17A and 17B. Except where 
the results of these inspections show noncompliance with the applicable requirements, delivery of products which have 
passed group A shall not be delayed pending the results of these periodic inspections. 

4.5.1.4.1 Sampling Plan 

For each test group, a minimum of two connector pairs from each contact size and of each series, having insert 
arrangements representing the smallest and largest compliment of contacts, shall be selected from current production runs. 
Current production runs shall include all production runs made since the last retention of qualification inspection. In the 
event that no production occurred during the reporting period, a report shall be submitted certifying that the company still 
has the capabilities and facilities necessary to produce the item. The form of the report shall be in accordance with the 
Qualifying Activity requirements. If limited production has occurred for the reporting period, the manufacturer may request 
the Qualifying Activity to consider a similar certification to fulfill the periodic requirement. Qualification by Certification shall 
not be permitted for more than one 36 month interval. 
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4.6 Methods of Examination and Test 

4.6.1 Examination of Product 

The connectors, accessories and piece parts shall be examined to ensure conformance with the specification and the 
applicable specification sheets. In-process control of component parts, unrelated to lot sizes of furnished connectors, may 
be utilized in lieu of examination of these components in the finished connectors to assure conformance of these component 
parts. 

4.6.2 Contact Protection (Scoop-Proof) (See 3.5.1) 

The front edge of the shell of the plug connector shall be scooped within the front aperture made by the shell of the mating 
receptacle. The front edges of both shells shall be in contact during this test. 

4.6.3 Contact Forces (See 3.5.2) 

4.6.3.1 Contact Insertion and Removal Force (Series 1 and 2) 

All contacts shall be inserted and removed once using the military tool (M81969/2 and M81969/3). When tested as specified 
in ECA/EIA 364-05, insertion and removal forces shall be measured and recorded on a minimum of 20% but not less than 
three of the contacts. All contacts shall be reinserted. After the contacts are locked in place, counterpart connectors shall 
be mated and unmated once. The contact retention mechanism shall then be unlocked and the contacts for which 
measurements were recorded shall be removed and reinserted nine more times (with the other contacts in place) using the 
appropriate military tool. The contact insertion and removal forces shall again be measured during the fifth and tenth 
insertion cycles. 

4.6.3.2 Contact Insertion and Removal Forces (Series 3 and 4) 

Twenty percent but not less than three of the contacts in each connector shall be removed and inserted ten times using the 
insertion and removal tool (Table 7). When tested as specified in ECA/EIA 364-05, the forces required to remove and insert 
the contacts shall be measured on the first and tenth removal and insertion. 

4.6.4 Operating Force (See 3.5.3) 

When tested as specified in ECA/EIA 364-13, receptacles, plugs, dummy stowage receptacles and protective covers shall 
be engaged with and disengaged from counterpart connectors; the forces or torques which must be applied to the coupling 
rings in order to facilitate full coupling and uncoupling shall be measured and recorded. The force or torque application shall 
be applied at a uniform rate of approximately 1 inch-pound per second. 

4.6.5 Contact Retention (See 3.5.4) 

4.6.5.1 Contact Retention (Series 1 and 2) 

Series 1 and 2 connectors shall be tested with the contact lock ring on the connector tightened to the lock position. 

4.6.5.2 Contact Retention (Series 3 and 4, Class A, F, and W) 

When tested as specified in ECA/EIA 364-29, axial loads in accordance with Table 9 shall be applied to the mating end of 
each individual contact. Test probes per Figure 22/Table 50 shall be used to apply the load. The full load shall be applied 
after the slack in the contact position has been taken up by a pre-load of 3 pounds. The load shall be applied at a rate of 
approximately 0.02 inch per minute until the specified load is reached. The displacement of the contacts shall be measured 
under load after the load has been applied for 10 seconds minimum. 

4.6.6 Temperature Cycling (See 3.5.5) 

Unmated connectors shall be tested in accordance with ECA/EIA 364-32. The upper temperature used for step 3 shall be 
the rated temperature for the connector class. At the completion of the last cycle, the connectors shall be returned to room 
temperature for further inspection. 
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4.6.7 Dielectric Withstanding Voltage (See 3.5.6) 

4.6.7.1 Dielectric Withstanding Voltage (Sea Level) 

Mated and unmated connectors shall be tested in accordance with ECA/EIA 364-20. The applicable test voltages (Table 11) 
shall be applied between all adjacent contacts and between the shell and each contact closest to the shell. 

4.6.7.2 Dielectric Withstanding Voltage (Altitude) 

The mated and unmated connectors shall be tested in accordance with Method 105 of MIL-STD-202 at the altitudes 
specified in Table 11. After 30 minutes at the simulated altitude, the connectors shall be tested as specified in 4.6.7.1. 

4.6.7.3 Dielectric Withstanding Voltage - Group A Inspection 

Unmated connectors shall be tested in accordance with 4.6.7.1 except test voltages shall be as specified for mated 
connectors per Table 11, simulated contacts may be used, and the period of voltage application shall be 1 second minimum. 
(When connectors with pin contact inserts are being tested, the simulated contacts shall not protrude from the insert.) 

4.6.8 EMI/RFI Shielding Effectiveness (See 3.5.7) 

4.6.8.1 Shielding Effectiveness (See 3.5.7.1) 

The electromagnetic susceptibility of mated pairs of shells shall be measured in a tri-axial radio frequency leakage tester. 
The RF leakage from the coaxial line through the shells of the connector pairs into the outer coaxial geometry shall be 
measured at the frequency shown in Table 12 (accuracy of frequency ±5%). The level of detected signal power indicated 
by a tuned radio frequency field intensity meter is a result of RF leakage from the mated pair of shells. The test arrangement 
shall be as shown on Figures 23 and 24. 

4.6.8.2 Shell to Shell Conductivity (See 3.5.7.2) 

The shell to shell conductivity of wired, mated, assembled connectors shall be measured using the procedure specified in 
test procedure method EIA 364-83. Probes shall be placed on the simulated panel and at the extreme edge of the plug as 
shown on Figure 25 and shall not puncture or otherwise damage the connector. 

4.6.8.3 Shell Spring Finger Forces (See 3.5.7.3) 

An axial load shall be applied to engage the shell with spring fingers under test with a counterpart gage connector. The 
shells and gage shall not include coupling rings or inserts. The force necessary to engage and separate shall be within the 
values specified in 3.5.7.3. The rate of load application is approximately 0.5 inch per minute. 

4.6.8.3.1 Gage Receptacle Shell 

The gage receptacle shell mating dimensions shall be in accordance with Figures 9A and 9B except that the "A" diameter 
shall be at the maximum limit. 

4.6.8.3.2 Gage Plug Shell 

The gage plug shell mating dimensions shall be in accordance with Figures 7A and 7B except that the "A" diameter shall 
be at the minimum limit. 

4.6.9 Fluid Immersion 

4.6.9.1 Fluid Immersion (Class A, F, and W) (See 3.5.8) 

Counterpart mated connectors shall be subjected to the test specified in ECA/EIA 364-10 (one sample per fluid). Following 
the fluid immersion cycles, the connectors shall meet the subsequent tests requirements. 
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4.6.9.2 Fluid Immersion (Class E) (See 3.5.8) 

A minimum of one connector per fluid shall be fully immersed unmated into MIL-PRF-5606 and MIL-PRF-23699 for 20 hours 
at ambient temperature. After the fluid immersion, the connectors shall be removed and allowed to drain for 1 hour. 
Subsequent testing shall be performed on connectors utilizing the mating halves previously used. 

4.6.9.3 Retention System Fluid Exposure (Class A, E, F, and W) (See 3.5.8.1) 

Connectors shall be unmated and contacts shall be removed. Connectors shall be immersed in the fluids listed in Table 19 
(one sample per fluid) for 20 hours at room temperature 

Table 19 - Fluid testing samples and fluids 

Sample Number Test Fluid 
1 
2 
3 
4 
5 
6 
7 

MIL-DTL-5624 (JP-5) 
Coolanol 25 

MIL-PRF-5606 
MIL-PRF-7808 
MIL-PRF-23699 
Methyl alcohol 

Isopropyl alcohol  

After removal, excess fluid shall be allowed to drain from the connectors for 4 hours and the contacts shall be reinstalled. 
The connectors shall then be subjected to subsequent tests specified in Table 14. 

4.6.10 Durability (See 3.5.9) 

4.6.10.1 Durability (Class A, E, and F) 

Wired, assembled counterpart connectors shall be mated and unmated 500 times at a maximum rate of 300 cycles per hour 
with the coupling rings operated in a manner to simulate actual service in that plugs and receptacles shall be completely 
separated during each cycle. 

4.6.10.2 Durability (Class W) 

Wired, assembled counterpart connectors shall be mated and unmated 500 times at a maximum rate of 300 cycles per hour 
with the coupling rings operated in a manner to simulate actual service in that plugs and receptacles shall be completely 
separated during each cycle. The assemblies shall be mated and unmated 50 cycles followed by the salt spray test. After 
the salt spray test, the remaining 450 mating and unmating cycles shall be performed. 

4.6.11 Vibration 

Each receptacle shall be mounted on a fixture, which in turn shall be attached to a vibration table. A sensor shall monitor 
the vibration of the receptacle at a point on or near the receptacle. A counterpart plug shall be engaged with the receptacle 
and held by normal locking means without the use of safety wire. The wire bundles or cables shall be clamped to non-
vibrating points at least 8 inches from the rear of the connector. 

4.6.11.1 Vibration (Conditioning) (See 3.5.10.1) 

The connector assembly shall be mounted as specified herein and vibrated in accordance with ECA/EIA 364-28, test 
condition IV. In addition, the vibration shall be conducted at the low temperature extreme and the high temperature extreme 
as shown in Table 10. The duration of vibration at extreme temperatures shall be 25% of the duration specified for the 
standard temperature condition. 
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4.6.11.2 Vibration (Resistance Change) (See 3.5.10.2) 

The connectors shall be subjected to the vibration specified in 4.6.11.1. In addition, all contacts shall be wired in series with 
at least 100 mA of current allowed to flow, and there shall be a minimum of 10% but not less than three contact pairs in the 
circuit (see Figure 19). A suitable instrument shall be employed to monitor the increase in contact resistance (see Figure 18). 

4.6.12 Shock (See 3.5.11) 

4.6.12.1 Shock (Conditioning) (See 3.5.11.1) 

Mated connectors shall be mounted as specified (see 4.6.11) and subjected to the shock test of ECA/EIA 364-27, test 
condition A, except that only one shock shall be applied in each direction of the three major axes of the connector. 

4.6.12.2 Shock (Resistance Change) (See 3.5.11.2) 

Mated connector shall be mounted as specified in 4.6.11, and wired and monitored for resistance change as specified 
in 4.6.11.2. Shock shall be applied as specified in 4.6.12.1. 

4.6.13 Moisture Resistance (See 3.5.12) 

The mated and wired connectors shall be subjected to a moisture resistance test in accordance with ECA/EIA 364-31, 
method IV, with the following details and exceptions: 

a. Step 7b, vibration not required. 

b. There shall be no drip loops in the wires. 

c. Wires shall be brought out of the chamber through vapor tight seals. 

d. There shall be no open wire splices in the chamber. 

e. After a minimum of 3 hours at step 7 of the final cycle, while connectors are still subjected to high humidity, the insulation 
resistance shall be measured. 

4.6.14 Insulation Resistance 

4.6.14.1 Insulation Resistance at Ambient Temperature (See 3.5.13.1) 

Unmated connectors shall be tested in accordance with ECA/EIA 364-21. The contacts selected shall be those having the 
closest spacing between measurement points. 

4.6.14.2 Insulated Resistance at Elevated Temperature 

The insulation resistance shall be measured in accordance with 4.6.14.1, except that the connectors shall have been 
exposed for 1000 hours to the elevated temperature specified in Table 10. The measurement shall be made at the end of 
the temperature life (see 4.6.17) 1,000 hours, while the connectors are at the elevated temperature (see 3.5.13.2). 

4.6.15 External Bending Moment (See 3.5.14) 

The receptacle connector shall be mounted as in normal service to a rigid panel. Before mating the plug connector to the 
receptacle, the "K" adapter or torque arm adapter shall be attached as shown on Figure 26. After mating the plug and 
receptacle connectors, the distance "L" from the point of load application "P" to the mounting panel shall be determined. 
The load to be applied at point "P" shall then be determined as the bending moment listed in Table 13 divided by the lever 
arm "L." This load shall be applied at a rate of approximately 10 pounds per second until the required load is achieved. The 
load so applied shall be held for a period of 1 minute after which the load shall be released. Continuity of the contacts shall 
be monitored during the test. The connector shall be removed, unmated, and inspected to 3X power magnification for 
damage or breakage. 

Full document details: SAE AS81511A

http://www.avadocuments.com/doc/sae-as81511a
http://www.avadocuments.com/doc/sae-as81511a


 
SAE INTERNATIONAL AS81511™A Page 38 of 125 
 
 
4.6.16 Salt Spray (Corrosion) (See 3.5.15) 

Unmated connectors, shells, and accessories shall be subjected to a salt spray test in accordance with ECA/EIA 364-26, 
test condition B. The following details and exceptions shall apply: Class W connectors shall be exposed to 452 hours mated, 
followed by 48 hours unmated. Wire ends must be protected to prevent salt migration. The salt concentration shall be 5%. 
The specimens shall then be washed off with tap water and then dried in a circulating air oven at a temperature of 38 °C ± 
3 °C for a period of not more than 12 hours, after which they shall be removed and inspected. Prior to all subsequent tests, 
corrosion tested connectors shall be engaged and disengaged for one cycle to remove free salt deposits. 

4.6.17 Temperature Life (See 3.5.16) 

The mated connectors shall be subjected to the applicable high temperature specified in Table 10 for a period of 
1000 continuous hours. The internal temperature shall be monitored at a contact closest to the center of the connector. 

4.6.17.1 Temperature Life with Contact Retention 

Connectors shall have one mating pair of contacts removed and replaced with contacts crimped to steel core copper wire 
(copperweld or equivalent) of the appropriate size. The axial location of these contacts shall be measured for conformance 
with the applicable dimensions shown on Figures 4 through 17, with a load of 2 pounds applied to seat the contact back 
against the retention device. The connector shall then be mounted in a fixture as shown on Figure 27. A weight equal to 
50% of the axial load specified in Table 9 for the applicable contact size shall be suspended freely from each steel core 
wire. A current of 100 mA ± 10 mA supplied from a 10.0 V DC maximum power source shall be applied to the test contacts 
and a suitable instrument shall be used to monitor the circuit for discontinuity in excess of 1 µs. The connector, mounted as 
shown on Figure 27, shall then be subjected to the temperature life test of 4.6.17. After the connectors return to ambient 
temperature they shall be unmated and the contact locations re-measured (Figures 4 through 17 as applicable) with 2 
pounds axial load applied to seat the contact back against the retention device. The tested contacts shall then be replaced 
with unwired contacts and sealing plugs, and those cavities shall be exempted from subsequent testing. 

4.6.18 Ozone Exposure (See 3.5.17) 

The unmated connectors shall be subjected to the ozone test as specified in ECA/EIA 364-14. At the end of the specified 
period, the samples shall be examined for signs of ozone deterioration. 

4.6.19 Magnetic Permeability (Class A, E, F, and W) (See 3.5.18) 

Connectors shall be tested as specified in ECA/EIA 364-54. 

4.6.20 Insert Retention 

4.6.20.1 Insert Retention (Class A, F, E, and W) (See 3.5.19.1) 

Inserts in connectors less removable grommets or any accessory shall be subjected to axial loads in each direction 
separately. Loading shall be accomplished by applying air pressure or equivalent load. The pressure shall be increased 
gradually at a rate of approximately 10 psi/second until the specified pressure is reached. The insert shall retain its normal 
position in the connector shell for at least 10 seconds at maximum specified pressure. 

4.6.21 Air Leakage 

4.6.21.1 Stowage Receptacle and Protective Covers (See 3.5.20.1) 

Stowage receptacles and protective covers shall be mated to connectors having either contacts or inserts removed so that 
a pressure of 30 psi can be applied against the insides of the protective covers or stowage receptacles. The leakage rate 
shall be measured when tested in accordance with ECA/EIA 364-02. 
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