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FED SUP CLASS 

5935 

TITLE PROCUREMENT 
SPECIFICATION 

CONTACTS, CRIMP TYPE, 
FOR ELECTRICAL CONNECTORS 

1. SCOPE 

1.1 'Ibis specification covers crimp-type, e l ec t r io  contacts rated f o r  continuous operation a t  2 0 0 ~ ~  
(392OF), for use with e l ec t r i ca l  connectors. 

1.1.1 NAS numbers as shown on the applicable NAS drawings m y  be assigned t o  pa r t s  qualified t o  this 
specification. 

CLASSIFICATION 
SPECIFICATION 

NAS 1600 
Sheet 1 of 16 

1 *2 

1.2.1 

1.2.2 

1.2.3 

1.3 

CUSSIFICATICN 

The contacts ohall  be of the following e ty les  and sizes: 

STJILES 

P - Pin contaots 

S - Socket c a t a c t s  

SIZES 

Humber 20 

Number 16 

Number 12 

'RPE DESIONA~ON 

me type designations aha l l  indicate the s ize  and style,  such as NOS, 1 6 ~ .  

WIRE SIZE ACCOHMODATIONS - See Table I. 

TABLe I 

Wire Size Acoormnïations 

Contact Size 

20 
20 
20 
16 
16 
16 
12 
12 

Wire Size 71 
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PROCUREMENT 
SPECIFICATION 

!! r : 
10: CPI 

CLASSIFICATION 

SPECIFICATION TITLE 

CONTACTS, CRIMP TYPE, 
FOR ELECTRICAL CONNECTORS NAS I600 

Sheet 2 

NATIONAL AEROSPACE STANDARD 
AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC.. 1725 DE SALES STREET. N. W.. WASHINQTON 6. D. C. 

2.0 APPLICABLE DOCüMENTS 

2.1 
of t h i s  specification t o  the extent specified herein: 

'Ihe folloulng documents, of the issue i n  effect  on date of invitation f o r  bids, form a par t  

SPECIFICATIONS 
Federal 
Federal Test Method Standald No. 151 - Metals; % a t  Methods 
QQ-N-290 Niokel Plating (Electrodeposited) 
QQ-S-365 

Mili tary 

Si lver  Plating, Electrodeposited, Qeneral Requirements fan 

MIL-W-16878/4 
MIL-W-16878/5 

Wire, Electr ical ,  Type E, 200OC and 26o0c, 600 Volt 
Wire, Electrical ,  Type EE, 200'C and 260'c, 1000 Volt 

NIL-1-17214 
NIL-Q-45204 Qold Plating (Electrodepoeited) 

indicator, Permeability; LOW-MU ( QO-NO ao) 

3. 

3.3. 

NAS 
NAS1599 

STANDARDS 
wi l i ta ry  
M-j. L - s TD - 1 o 
MIL-STD-1% 
MIL-STD-202 
HIL-STD-831 
W3191 
HS319 
BIS21915 
nS21986 
HS33586 

RWJIREHENTS 

QUALIFICATION 

Connector, Qeneral Purpo8e, Electr ical  

Surface Roughness, Waviness, and Lay 
Sampling Procedures and Tables f o r  Inspection by Attributes 
Test Methods f o r  Electronic and Electr ioal  Component Par ts  
Test Reports, Preparation of 
Tool, Crimp m e ,  for Contacts of Electr ic  Connectors 
Qage, Pin, Electr ic  Connector - Contact Engagement T e s t  
Wire, Electric,  Fluorocarbon Insulated, Type I, Extruded TFE, Silver Coated Coppex 
Wire, Electr ic ,  Fluorocarbon Insulated, 'Pgpe I, Bctruded TFE, Nickel C o a t e d  Coppel 
Hetals, Definition of Dissimilar 

The pin and socket oontacts furnished under this specification shall be a product which has been 
If a f t e r  qualification the product is tested,  and passed the qual i f icat ion t e s t s  specified herein. 

modified In  any way, the modified form shall be subjected t o  and shall pass the qualification tes t s .  
P i n  and socket contacts qualified under t h i s  specification shall be a produot which has been qualified 
i n  conjuncltion with the qual i f icat ion of any NAS connector using these contacts. 

3.2 

Detail  requirements or  exceptions applicable t o  individual types shall be a s  specified herein or  a s  i n  
the applioable NAS drawings. 
cat ion and the requirementa of the NAS drawings, the l a t t e r  shall govern. 

3.3 MATERTALS 

using sui table  conductive material. Springs and hoods uhen used, sha l l  be made from non-corrosive 
materials or suitably protected from corrosion as defined i n  3.3.3. 

3.3.1 FINISH 

Wen gold, s l iver  o r  nickel  plat ing I s  specified, it shall be i n  accordance with MIL-0-45204, 
QQ-S-365 o r  QQ-N-290 respectively. 

3.3.1.1 PLATINQ THICKNESS 

Plating n a t e r i a l  thiokness shall be as specified i n  the applicable NAS drawing. 
minimum thickness of plat ing specified i n  the applicable NAS drawing is applicable t o  and sha l l  be 
measured on surfaces indicated i n  Figure 1. 
above shall be suff ic ient  t o  ensure plat ing continuity, uniform u t i l i t y ,  appearance, and protection. 

NAS DRAWINffS FOR INDMDUAL CONTACTS 

The requirements herein apply t o  pin and socket contacts covered by the applicable NAS drawings. 

I n  the event; of any confl ic t  between the requirements of t h i s  specifi-  

Unless otheruise specified, pin and socket contact bodies shall be machined of solid rod stock 

The pin and socket contact bodies sha l l  be plated a s  speoified In applicable NAS drawings. 

The 

The plat ing thickness on surfaces and areas not specified 

a INACTIVE FOR DESIGN AFTER JUNE 1980, NO SUPERSEDING STANDARD. FOR 
DESCRIPTION OF STATUS NOTES SEE NAS380. 
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PROCUREMENT 
SPECIFICATION 

NATIONAL AEROSPACE STANDARD 
AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA. INC.. 1725 DE SALES STREET. N. W.. WASHINGTON 6. D. C. 

3.3.1.2 GOLD PLATINQ POROSITY 

TITLE CLASSIFICATION 

SPECIFICATION 
CONTACTS, CRIMP TYPE,  

Gold plated contacts shal l  show no vis ible  reaction i n  the fom of bubbles when tested i n  
accordance with 4.6.1.3.4. 

3.3.1.3 ADHESION 

cation of four diameters neither the plating, nor any undercoat, shal l  show separation from the basis  
metal or from each other a t  t h e i r  common interface when subjected t o  the t e s t  specified i n  4.6.1.3.3. 
m e  interface between a plat ing and the basis metal is the surface of the basis metal before plating. 
The formation of cracks i n  the basis metal or pla te  which r e s u l t  i n  flaking, peeling, or blis ter ing of 
the p la te  shall be considered a s  fa i l ing  t o  meet t h i s  requirement. 

3.3 I 1.4 PLATING DURABILITY 

a r e s u l t  of the durabi l i ty  conditioning t e s t  when examined i n  accordance with t.6.1.3.5. 

3.3.1.5 DUCTILITY OF MATERIALS 

crimping the wire t o  the contacts with the MS3191 crimp tool  and applicable locator.  

3.3.2 NONMAQNETIC MATERIALS 

permeability of the contact sha l l  be less  than 2 when tested w i t h  an instrument i n  accordance with 
MIL-1-17214. 

3.3.3 DISSIMILAR METALS 

employed i n  intimate contact with each other. 

3.4 DESION AND CONSTRUCTION 

forcing during mating or unmating of the connectors or by insertion of contacts i n t o  or removal of 
contacts from the connector with the tool  required for inser t ion or removal. 

The adhesion of the plating and any undercoat sha l l  be such tha t  when examined a t  a magnifi- 

There shall be no exposure of basis  metal on contacting surfaces of i n  and socket contacts a s  

There shall be no cracks i n  the plat ing or basis metal of the pin or socket contact following 

A l l  contact component par t s  sha l l  be constructed of nonmagnetic material. 'Phe re la t ive  

Unless suitably protected against  e lectrolyt ic  corrosion, diss imilar  metals sha l l  not be 
Dissimilar metals are  defined i n  MS33586. 

Contacts sha l l  be so designed tha t  neither the pin nor the socket w i l l  be damaged by twisting ( 

3 .&.i DIMENSIONS AND WEIGHT @ INACTIVE FOR DESIGN AFTE 
JUNE 1980, NO SUPERSEDIN 
STANDARD. FOR DESCRIPTIO m e  contact sha l l  conform t o  the applicable NAS drawings. 

OF STATUS NOTES SEE NAS38 3.4.2 CONTACT ENGAGINQ END 

3.4.2.1 SOCñET ENGAQING END 

The engaging end of the socket contact sha l l  be of the closed-entry type designed t o  exclude 
entrance o f  a pin 0.005 inch larger than the allowable maximum diameter. The entrance shall be 
chamfered or a s  specified on applicable NAS drawings t o  allow for direct ing and centering of the 
entering pin. The socket contact: sha l l  provide spring action for maintaining contact pressure between 
mated pin and socket contacts. The pressure spring shal l  be designed and located so tha t  it w i l l  engage 
a f l a t  faced t e s t  pin (diameter i n  accordance with US3197 "Minimum Diameter Test Pin") when the test pin 
is inserted a maximum of .O45 inch for size  20 contacts and .O50 for s ize  12 and 16 contacts measured 
from the  frortend of the socket contact. lhe  socket contact pressure spring need not be a current - 
carrying member of the contact. The socket contacts sha l l  be designed t o  protect themechanical pressuri 
member. The mechanical pressure member sha l l  not be exposed. A continuous smooth exter ior  encompassing 
the pressure member sha l l  be used for protection from handling damage during contact assembly procedures 
The socket contact sha l l  be designed t o  prevent damage t o  the integral  sealing surfaces and integral  
inser t  retention member of the connector during connector assembly or maintenance. 
3.4.2.2 P W  ENGAGING END 

and centering of the pin i n  a mating sooket contact and shall conform t o  the applicable NAS drawings. 
3.4.3 CONTACT TERMINATIONS 

P i n  and socket contact terminations sha l l  be designed for crimp-type connections and sha l l  
conform t o  the applicable NAS drawings. The pin and socket contact crimp barrel  sha l l  be provided with 
an inspection hole. When crimped t o  the wire sizes l i s t e d  i n  Table I, using a tool  in accordance with 
m3191 with correct contact posit ion locator,  the crimp barrels  sha l l  meet the performance requirements 
speoified herein. 
3.4.4 SURFACE ROUGHNESS 

1.n Figure 1, s h a l l  be l e s s  than the value specified on the applicable NAS drawing. 

The engaging end of pins sha l l  be rounded or of a suitable configuration t o  allow for di rec t ln  

The roughness height ra t ing (defined i n  MIL-STD-10) of a l l  contact mating surfaces, indicated 
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Contact Size Force in  Ounces 
Min I M a x  

NATIONAL AEROSPACE STANDARD 
AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC., i725 DE SALES STREET. N. W.. WASHINGTON 6. D. C. 

Depth of Insertion 
Inches f.o1 

3.4.5 INSERTION AND REMOVAL TOOLS 
Tools required f o r  assembly or disassembly of pin and socket contacts in to  t h e i r  connector 

i n se r t s  sha l l  be in accordance with the  applicable NAS drawings. 

3.5 PEFPOFMANCE 
Pin and socket contacts sha l l  perfom as follows when tes ted  as specified i n  section 4. 

3.5.1 CONTACT ENQAQING AND SEPARATING FORCES 
Socket contacts, when tes ted  i n  accordance with the  Contact Engaging and Separating Forces 

test of 4.6.2 sha l l  comply with requirements of Table II. 
TAELE II 

Contact Engaging and Separating Forces 

12 

13.5 
15 
12 
20 
21 
21 
22 

25 
d 
26 
26 
36 
36 
33 
26 

20 1 :e 

PROCUREMENT TITLE 

S P E C I F I C A T I O N  CONTACTS, CRIMP TYPE,  
FOR ELECTRICAL CONNECTORS 

0.25 
0.25 
0.25 

CLASSI FICATION 

SPECIFICATION 

N A S  1600 

3.5.2 SIZE 20 PIN CONTACT STRENGTH 
!Phe pin contact strength sha l l  be such tha t  a force of 2 pounds fl ounce w i l l  not produce 

a permanent set in excess of 0.005 inch when tested i n  accordance with 4.6.3. 

3.5.3 CONTACT POTENTIAL DROP 

3.5.3.1 CONTACT RESISTANCE 
Resistance of mated pa i r s  of pin  and socket contacts sha l l  be such tha t  the potential  

drop measured w i t h  the  specified test current will not be grea te r  than the poten t ia l  drop l i s t ed  in 
Table EI1 f o r  25OC when tested i n  accordance with 4.6.4.1. 

3.5.3.2 CONTACT RESISTANCE - LOW LEVEL 
The resistance of mated a i r s  of pin and socket contacts sha l l  be less than one-tenth 

ohm when tested i n  accordance with t.6.4.2. 

3.5.3.3 CONTACT RESISTANCE - HIQH TEMPERATURE 
Resistance of mated pa i r s  of pin and socket contacts shall be such tha t  the potential  

drop measured with the specified test current w i l l  not be grea te r  than the poten t ia l  drop l i s t e d  i n  
m b l e  III for 2W°C when tested In  accordance w i t h  4.6.4.3. 

INACTIVE FOR 
DESIGN AFTER JUNE 

S ED I FIG STANDARD. 
FOR DESCRIPTION 
OF STATUS NOTES 
SEE NAS380. 

1980. NO SUPER- 

TABLE III - CONTACT RESISTANCE 
(Maximum Potential Drop in  Mill ivolts)  

CONTACT 

20 
20 
20 
16 
16 
16 
12 
12 

WIRE 
SIZE 

24 
22 
20 

20 
18 
16 
i4 
12 

TEST POTENTIAL DROP 

(AMPERES) 
3 -0 
5.0 
7.5 
7.5 

15 
20 
25 
35 

II> f o r  Y-s r e fe r  t o  ~ ~ g t i i i r e  2. 

3.5.4 CRIMP POTENTIAL DROP 
Potential  drop through crimped terminations of pin  and socket contacts, wnen measured as 

specified i n  4.6.5 with tes t  currents indicated i n  Table I V  f o r  applicable s izes  of w i r e  and contacts, 
sha l l  not be grea te r  than values specified i n  Table IV. 
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TITLE PROCUREMENT 
SPECIF ICATION 

CONTACTS, CRIMP TYPE - 
FOR ELECTRICAL CONNECTORS 

NATIONAL AEROSPACE STANDARD 
AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC.. 1725 DE SALES STREET. N. W.. WASHINGTON 6. D. C. 

TABLE I V  - CRIMP TEST REQUIREMENTS .5.4 (Continued) 

CLASSIFICATION 

SPECIFICATION 

1600 
NAS Sheet 5 

CONTACT I 8Ff I TENSILE 
(ms) (MN) I 

f o r  X-X re fer  t o  Figure 2. 

1.5.5 DURABILITY CONDITIONINO 

.n 4.6.6 as a conditioning pr ior  t o  succeeding tes t s .  

I. 5.6 TEMPERATURE DURABILITY 

is specified i n  4.6.7 as a conditioning pr ior  t o  succeedid geste. 
3.5.7 CüFSlENT CYCLINQ 

;o suoceeding t e s t s .  

3.5.8 THERMAL SHOCK 

:onditioning pr ior  t o  succeeding t e s t s .  

3.5.9 RESISTANCE TO PROBE DAMAGE 

requirements of Contact Engaging and Separating Force i n  3.5.1. 

3.5.10 CORROSION 

subjection t o  corrosion t e s t  of 4.6.11. 

3.5.11 CRIMP TENSILE STRENGTH 

cequiremente of Table I V  when tes ted in accordance t o  4.6.12. 
contact, o r  break within the contact, nor shal l  the oontact break or become distorted t o  the extent 
it is u n f i t  for  fur ther  use before the minímum tens i le  strength, as specified i n  Table I V ,  is reached. 

3.6 IDENTIFICATION OF PRODUCT 
3.6.1 
manufacturer i n  the location indicated on the applicable NAS drawing. 
3.6.2 CONTACT TRACEABILITY IDENTIFICATION 

i n  the location specified i n  5.1.1. 
between the contacts i n  supplier or user stcck and the fabrication processes and materials used t o  
manufacture the complete contact. 
applied t o  the contacts from which posi t ive Information concerning the processes and materials used t o  
manufacture the individual contact can be obtained. The ident i f icat ion code records shal l  be retained 
by the manufacturer f o r  a minimum period of two (2) years. 
l o t  control or a similar method which controls and iden%ifies the following c r i t i c a l  proceeses and 
material 8: 

Mating pin and socket contacts shal l  withstand the durabili ty conditioning procedure outlined 

Contacts shal l  withstand a temperature of 200" Z5tc (392" 'Oh) for  1000 :E4 continuous hours 

Contacts sha l l  withstand €he Current Cycling t e s t  a s  specified i n  4.6.8 as  a conditioning prior 

Pin and socket contacts shal l  withstand the Thermal Shock t e s t  a s  specified i n  4.6.9 a s  a 

Socket contacts shal l  withstand the probe damage t e s t  outlined i n  4.6.10 and then meet the 

Pin and socket contacts shal l  show no exposure or indication of exposure of basis metal a f t e r  

The tens i le  strength of the pin and socket contact crimp joint  shal l  meet the tens i le  force 
The wire shal l  not pul l  out of the 

I3ANUFACTURER'S IDENTIFICATION - Each pin and socket contact sha l l  be marked t o  indicate the 

Each contact uni t  package shal l  be marked with an ident i f icat ion code (purge capabili ty symbol) 
The ident i f icat ion code shal l  provide the means f o r  data linkage 

The manufacturer sha ï l  maintain records of the ident i f icat ion code 

The t raceabi l i ty  system employed may be 

1. Contact components (body, pressure mechanism, and hood). 
a. materials 
b. heat t r e a t  
c .  plat ing 
Ser ia l  number and refurbiohment period of special  tools such a s  progressive 
dies  used t o  form spring members or hoods. 

2. 

3.7 WORKMANSHIP 

or wire seals  of connector or damage plat ing of mating contacts. 
The pin and socket contacts shal l  be f ree  îrom burrs or sharp corners tha t  might damage inser t s  

INfiCTIVE FüK UESIkìN AFTEK JüNE 1980. FOR DESCRIPTION OF STATUS NOTES SEE NAS38( 
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