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400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 SPECIFICATION 
Submitted for recognition as an American National Standard 

S A E  AMS*2695B 88 m 83573VO 00L097b T W A f l 374  

Issued 11-1-69 
Revised 10-1-88 

Superseding AEIS 2695A 

ELECTRICAL CONNECTIONS 
Solderless, Wire-Wrapped 

1. SCOPE: 

ï.1 Purpose: This specification covers electrical connections made with single, 
solid, round copper or copper alloy wire wrapped around copper alloy 
terminals without the use of solder. 

1.2 Application: Primarily to provide mechanically and electrically stable 
electrical connections for electronic application. 

2. APPLICABLE DOCUElENTS: The following publications form a part of this 
specification to the extent SDecified herein. The latest issue of AerosPace 
Material Specifications shall' apply. 
shall be as specified in AElS 2350. 

The applicable issue of other documents 

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, 
PA 15096. 

2.1.1 Aerospace Elaterial Specifications: 

AMs 2350 - Standards and Test Methods 
AMs 2422 - Gold Plating, for Electronic and Electrical App 
AE4S 4701 - Copper Wire, 99.95 (Cu+Ag), Annealed 

icat ons 

2.2 U.S. Government Publications: Available from Commanding Off Cer, Naval 
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2.2.1 Military Standards: 

MIL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of 

SAETechnical Board Rules provide #at: "This report is published by CAE to advance the state of technical and engineering sciences. 
The use ofthis report is entirely vduntary, and its applicabiliiy and suiiabiliiy for any particular use, including any patent infringement 
arising therefrom, is the sob responsibility of #e user." 

I AMs documents are protected under United Síates and international copyrighi laws. Reproduction of these documents by any I means is strictlv mohibited w M  the written consent of the wblisher. 

cownght 19 88 Sociely of Automotive Engineers, Inc. 
AH q M S  resenred. 

Printed in U.S.A. 

                                                                    
                                         
                                                                    
                                         

 
Distributed under license from the IHS Archive
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s2

69
5b

https://saenorm.com/api/?name=4fa29d8099b93df39e659b567cd31648


S A E  AMS*2b95B 88 W 8357340 0030997 3 M 

AMs 26958 Page. 2 

3. TECHNICAL REQUIREMENTS: 

3.1 M a t e r i a l s  and Equipment: 

3.1.1 Wire: 

3.1.1.1 The bare w i r e  s h a l l  be a s o l i d ,  round, copper o r  copper -a l loy  conductor 
w i t h  hardness s u f f i c i e n t  t o  p rov ide  t h e  proper  degree o f  i n d e n t i n g  o f  
the  w i r e  and t h e  te rm ina l  corner .  Copper conductors s h a l l  conform t o  
AMS 4701 o r  an acceptable equ iva len t .  

3.1.1.2 The bare w i r e  may be coated w i t h  a cont inuous and unbroken c o a t i n g  o f  
t i n ,  t i n - l e a d  a l l o y ,  s i l v e r ,  o r  gold,  as spec i f i ed .  Minimum c o a t i n g  
th ickness  s h a l l  be 0.00005 i n c h  (1.27 i I m )  f o r  a l l  coa t i ngs  w i t h  a 
maximum th ickness  o f  0.0015 i n c h  ( 3 8 v m )  f o r  t i n - l e a d  a l l o y  coat ing .  

3.1.1.3 The i n s u l a t i o n  bond s t r e n g t h  t o  t h e  conductor s h a l l  be s u f f i c i e n t  t o  
a l l o w  proper  s t r i p p i n g  o f  t h e  w i r e  w i t h  manual o r  automat ic  t o o l  s. 

3.1 '2 Terminal (Wrapost): 

3.1.2.1 Terminal s s h a l l  be made o f  b e r y l  1 ium copper, phosphor bronze, o r  o t h e r  
copper a l l o y  as s p e c i f i e d  on t h e  drawing. 
p revent  damage or d e t e r i o r a t i o n  d u r i n g  wire-wrapping and p rov ide  
reasonabl e reuse capabi 1 i t i e s .  

Hardness s h a l l  be adequate t o  

3.1.2.2 Terminals s h a l l  have edges w i t h  a maximum r a d i u s  o f  0.003 i n c h  (0.08 mm) 
w i t h  edge b u r r s  n o t  exceeding 0.0015 i n c h  ( 3 8 p m )  and s h a l l  be s t r a i g h t  
and p a r a l l e l  w i t h i n  0.005 i n c h  pe r  i n c h  (0.005 mm/mm). 
te rmina te  i n  a r a d i u s  o r  bevel  t o  f a c i l i t a t e  i n s e r t i o n  i n t o  t h e  wrapping 
t o o l .  

The t i p  s h a l l  

3.1.2.3 When spec i f i ed ,  t e r m i n a l s  may be g o l d  p l a t e d  i n  accordance w i t h  AMS 2422 
t o  e l  im ina te  sur face  d e t e r i o r a t i o n  i n  very  c o r r o s i v e  environments. 

3.1.3 Tools: 

3.1.3,l The w i r e  wrap t o o l  s h a l l  be a hand, a i r ,  o r  e l e c t r i c a l l y  powered t o o l  
capable o f  wrapping t h e  w i r e  under tens ion  around a s i n g l e  te rm ina l  o r  
two p a r a l l e l  t e rm ina l  p ins.  New t o o l s  o r  t o o l s  t h a t  have been repa i red ,  
readjusted,  o r  m o d i f i e d  s h a l l  be adequately t e s t e d  t o  demonstrate t h e  
capabl i t y  o f  producing connect ions i n  accordance w i t h  t h i s  s p e c i f i c a t i o n .  

3.1.3.2 The unwrapping t o o l  s h a l l  be a hand t o o l  w i t h  a h e l i c a l  wedge t o p  f o r  
t h e  separa t ion  o f  w i r e  f rom t h e  te rmina l  when t h e  t o o l  i s  threaded 
between t h e  w i r e  and te rm ina l .  
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1 

P 

3.2 Procedure: 

3.2.1 Uescription: 

3.2.1.1 Solderless wire wrapped connections are made by wrapping a specified 
number of turns of wire, under tension, around a single-post or two-pin 
rectangular terminal having sharp corners. The sharp corners o f  the 
terminal (wrapost) produce high pressure points resulting in 
indentations of the wire or both the wire and terminal to provide 
electrical continuity and mechanical stability of the connection. 

3.2.1.2 When specified, a modified solderless wrapped connection shall consist 
of not less than one-half turn of insulated wire in addition to the 
required number of uninsulated wire turns to provide improved vibration 
characteristics. To accomplish a half turn, the wire must be in contact 
with at least three corners of the terminai (See Figure 1). 

3.2.2 Process: 

3.2.2.1 Solderless wire-wrapped connections shall be made with either hand or 
automatic wrapping tools as in 3.1.3.1 capable of wrapping connections 
which conform to all requirements of this specification. The sequence 
o f  operations for making wrapped connections shall be as follows (See 
Figure 2): 

3.2.2.1.1 Insert the stripped wire into the feed slot (hand tools only). 

3.2.2.1.2 Bend the bar wire, or insulated wire when a modified connection is 
specified, into the notch in the tool to anchor the wire (hand tools 
only). 

3.2.2.1.3 Place the large hole of the tool over the terminal. 

3.2.2.1.4 Rotate the tool spindle around the terminal. 

3.2.2.1.5 Remove the tool from the terminal. 

3.2.2.2 Prior to wrapping, the wire shall be positioned radially so that 
subsequent routing of the unwrapped portion does not tend to unwrap the 
connection. 
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3.3 Properties: 
requirements: 

3,3.1 Wire Turns: 

Wire-wrapped connections chal 1 conform to the fol lowing 

3.3.1.1 The minimum number of effective wire turns shall be as follows: 

Wire Size 
AWL; 

30 
28 
26 
24 
22 
20 
18 
16 

Number of Turns 
mi n imum 

3,3.1.2 The wire helix shall be closely wound on the terminal with the turns not 
overlapping or breaking. The first turn of insulated wire in a modified 
connection may overlap the last turn o f  uninsulated wire in a connection 
below it on the same terminal. 
turns o f  wire, excluding the first and last, shall be 0.005 inch 
(0,13 mm). 

The maximum allowable space between the 

3.3,1.3 The clipped and dressed end o f  the wire shall not extend more than 0.020 
inch (0.51 mm) beyond the diameter of the connection. 

3.3.2 Stripping Force: 

3.3.2,l The minimum stripping force necessary to first dislodge a wrapped 
connection when tested by using a stripping fixture as shown in Figure 3 
shall be as follows: 

Wire Size 
AWG 

30 
28 
26 
24 
22 
20 
18 
16 

3.3,Z.Z Th t 
1 inch 

Stripping Force, minimum 
Pounds Force Newtons 

4 
5 
6 
7 
8 
8 
15 
15 

17.8 
22.2 
26.7 
31.1 
35.6 
35.6 
66.7 
66.7 

ipping forc 
(25 mm) per minute linear velocity, 

hall be applied at a uniform rate not to exceed 
The stripping jaw shall 

engage at right angles to the axis of the terminal. 
the terminal and the test fixture jaws shall not exceed 0.015 inch 
(0.38 mm), 

Clearance between 
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3.3.2.3 The stripping force shall be measured with a gage to an accuracy of not 
less than 1% of the reading in the test range. 

3.3.3 Unwrap: 

3.3.3.1 The wire shall withstand being unwrapped from the terminal and 
straightened without breaking or cracking. 

3.3.3.2 Visual examination of the unwrapped wire shall show a uniform 
indentation in the wire created by the terminal edges. 

3.3.4 Gas Tight: 

3.3.4.1 The total gas tight area between the terminal and the wire of a wrapped 
connection shall be at least equal to the area of the cross-section of 
the wrapping wire. 

3.3,4.2 To determine the gas tight area, the sample connection, if the terminal 
is plated, shall be suspended in a test tube containing approximately 
1 to 2 mL of aqua regia. The sample connection shall remain suspended 
over the solution for at least five minutes until the fumes have 
attacked the plating. 

3.3.4.3 Sample connections treated as in 3.3.4.2 or which contain unplated 
terminals shall be suspended in a test tube containing approximately 
1 mL of ammonium sulfide solution and shall remain suspended over the 
solution until the terminal turns black. The sample shall then be 
removed, rinsed, dried, and unwrapped so as not to scratch the 
terminal. The gas tight areas shall remain bright, after rinsing, in 
sharp contrast with the exposed blackened areas of the terminal. 

3.3.5 Connection Resistance: 

3.3.5.1 The electrical resistance of the wire-wrapped connection, determined by 
voltage drop across the actual joint, shall not exceed 3 milliohms. 

3.3.5.2 When environmental tests are specified, the changes in contact 
resistance as a result of such tests shall not exceed 2 milliohms. 

3.3.5.3 The current used shall be 2.4 amperes for wrapper wire sizes of AWG 22 
and smaller and 7.5 amperes for wrapper wire sizes larger than AWG 22. 

3.4 Quality: 

3.4.1 Connections, as received by purchaser, shall be of such quality as to 
Ø comply with all requirements of this specification. 

to ensure that there is no bending, turning, or twisting of terminals 
during the fabrication process. The completed connection shall not be 
mechanically disturbed. All loose wire and clipped wire ends shall be 
carefully removed from the assembly. 

3.4.2 Degradation of the wrapping tool shall be controlled by inspection 
procedure. Method for testing shal I be as specified by purchaser. 

Care shall be taken 
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4. QUALITY ASSURANCE PROVISIONS:  

4.1 R e s p o n s i b i l i t y  f o r  I nspec t i on :  The vendor o f  wire-wrapped connect ions chal 1 
supply a l l  samples f o r  vendor 's t e s t s  and s h a l l  be respons ib le  f o r  
per forming a l l  r e q u i r e d  t e s t s .  Resul ts  o f  such t e s t s  s h a l l  be r e p o r t e d  t o  
t h e  purchaser as r e q u i r e d  by 4.5. Purchaser reserves t h e  r i g h t  t o  sample 
and t o  per form any con f i rma to ry  t e s t i n g  deemed necessary t o  ensure t h a t  t he  
connect ions conform t o  t h e  requirements o f  t h i s  s p e c i f i c a t i o n ,  

4.2 C l a s s i f i c a t i o n  o f  Tests: Tests t o  determine conformance t o  requirements f o r  
p r o p e r t i e s  (3.3) and q u a l i t y  (3.4) a r e  c l a s s i f i e d  as acceptance t e s t s  and as 
preproduct ion t e s t s  and s h a l l  be performed p r i o r  t o  o r  on t h e  i n i t i a l  
shipment o f  connect ions t o  a purchaser, on each l o t ,  when a change i n  
m a t e r i a l  and/or process ing r e q u i r e s  reapproval  as i n  4.4.2, and when 
purchaser deems con f i rma to ry  t e s t i n g  t o  be requ i red .  

4.2.1 For  d i r e c t  U.S.  M i l i t a r y  procurement, s u b s t a n t i a t i n g  t e s t  data and, when 
requested, preproduct ion t e s t  connect ions s h a l l  be submi t ted t o  the  
cognizant  agency as d i r e c t e d  by t h e  p r o c u r i n g  a c t i v i t y ,  c o n t r a c t i n g  
o f f i c e r ,  o r  request  f o r  procurement. 

4.3 Sam l i n  : Sha l l  be as agreed upon by purchaser and vendor; a l o t  s h a l l  be 
Z l f $ F 8 w i r e  wrap connect ions produced u s i n g  t h e  same t o o l i n g  and s e t  up, 
equipment and w i r e  t y p e ?  processed under the  same f i x e d  c o n d i t i o n s ,  and 
presented f o r  vendor 's i n s p e c t i o n  a t  one t ime. 

fl 

4.4 APDrovaì : 

4.4.1 
Ø 

Sample connect ions and t h e  wrapping procedure s h a l l  be approved by 
purchaser b e f o r e  p a r t s  f o r  p roduc t i on  use a r e  suppl ied,  unless such 
approval be waived by purchaser. Resu l t s  o f  t e s t s  on p roduc t i on  p a r t s  
s h a l l  be e s s e n t i a l l y  e q u i v a l e n t  t o  those on t h e  approved sample p a r t s .  

4.4.2 Vendor s h a l l  use m a t e r i a l s ,  manufactur ing procedures and processes, and 
methods o f  i n s p e c t i o n  on p roduc t i on  p a r t s  which a r e  e s s e n t i a l l y  t h e  same 
as those used f o r  t h e  approved sample connect ions.  I f  necessary t o  make 
any change i n  type o f  equipment, m a t e r i a l ,  o r  processing, vendor chal 1 
submit f o r  reapproval  a statement o f  t h e  proposed changes and, when 
requested by purchaser, sample connect ions.  
r e v i s e d  procedure s h a l l  n o t  be shipped p r i o r  t o  r e c e i p t  o f  reapproval .  

P roduc t i on  p a r t s  made by  t h e  

4.5 Re Orts:  The vendor o f  wire-wrapped connect ions s h a l l  f u r n i s h  w i t h  each 
h t  a r e p o r t  showing t h e  r e s u l t s  o f  t e s t s  t o  determine conformance t o  
t h e  acceptance t e s t  requirements and s t a t i n g  t h a t  t h e  connect ions have been 
f a b r i c a t e d  i n  accordance w i t h  t h e  requirements o f  t h i s  s p e c i f i c a t i o n .  Th is  
r e p o r t  s h a l l  i n c l u d e  t h e  purchase o rde r  number, l o t  number, AMS 26958, p a r t  
number, and q u a n t i t y .  
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4.6 Resampling and Retes t ing :  If any specimen used i n  t h e  above t e s t s  f a i l s  t o  
meet t h e  s p e c i f i e d  requirements,  d i s p o s i t i o n  o f  t he  connect ions may be based 
on t h e  r e s u l t s  of t e s t i n g  t h r e e  a d d i t i o n a l  specimens f o r  each o r i g i n a l  
nonconforming specimen. 
s p e c i f i e d  p r o p e r t i e s  s h a l l  be cause f o r  r e j e c t i o n  of  t h e  connect ions 
represented  and no a d d i t i o n a l  t e s t i n g  s h a l l  be permi t ted .  Resu l ts  o f  a l l  
t e s t s  s n a l l  be repor ted .  

F a i l u r e  o f  any r e t e s t  specimen t o  meet the  

5, PREPARATION FOR DELIVERY: 

5.1 P a r t s  s h a l l  be handled and packaged i n  such a manner as  w i l l  ensure t h a t  t he  
r e q u i r e d  phys i ca l  c h a r a c t e r i s t i c s  and p r o p e r t i e s  o f  t he  w i  re-wrapped 
connect ions a r e  preserved. 

5.2 Packages o f  connect ions s h a l l  be prepared f o r  shipment i n  accordance w i t h  
c o m e r c i a l  p r a c t i c e  and i n  compliance with a p p l i c a b l e  r u l e s  and r e g u l a t i o n s  
p e r t a i n i n g  t o  t h e  hand l ing ,  packaging, and t r a n s p o r t a t i o n  o f  t h e  connect ions 
t o  ensure c a r r i e r  acceptance and sa fe  d e l i v e r y .  Packaging s h a l l  conform t o  
c a r r i e r  r u l e s  and r e g u l  a t i  ons appl i c a b l  e t o  t h e  mode o f  t r a n s p o r t a t i  on 

5.3 Fo r  d i r e c t  U.S. M i l i t a r y  procurement, packaging s h a l l  be i n  accordance w i t h  
MIL-STD-794, Level  A o r  Level  C, as s p e c i f i e d  i n  t h e  reques t  f o r  
procurement. Commercial packaging as i n  5.1 and 5.2 w i l l  be acceptable i f  
i t  meets t h e  requi rements o f  Level  C. 

6. ACKNOWLEDGMENT: A vendor s h a l l  ment ion t h i s  s p e c i f i c a t i o n  number and i t s  
r e v i  s i  on 1 e t t e r  i n  a l  1 quo ta t i ons  and when acknowl edgi ng purchase orders.  

7. REJECTIONS: P a r t s  on which e l e c t r i c a l  connect ions do n o t  conform t o  t h i s  
s p e c i f i c a t i o n ,  o r  t o  m o d i f i c a t i o n s  a u t h o r i z e d  by purchaser, w i l l  be s u b j e c t  
t o  r e j e c t i o n .  

8. NOTES: 

8.1 Marg ina l  I n d i c i a :  The p h i  ( Ø )  symbol i s  used t o  i n d i c a t e  techn ica l  
changes from t h e  p rev ious  i s s u e  o f  t h i s  s p e c i f i c a t i o n .  

8.2 Dimensions and p r o p e r t i e s  i n  inch/pound u n i t s  a r e  pr imary;  dimensions and 
p r o p e r t i e s  i n  S I  u n i t s  a r e  shown as t h e  approximate equ iva len ts  o f  t h e  
pr imary  u n i t s  and a r e  presented o n l y  f o r  i n f o r m a t i o n .  

8.3 For  d i r e c t  U.S. M i l i t a r y  procurement, purchase documents should s p e c i f y  n o t  
l e s s  than the  f o l l o w i n g :  

T i t l e ,  number, and da te  o f  t h i s  s p e c i f i c a t i o n  
P a r t  number o f  connect ions d e s i r e d  
Terminal  m a t e r i a l  d e s i r e d  
Wrapping w i r e  s i z e  
Method o f  t e s t i n g  f o r  wrapping t o o l  degradat ion (See 3.4.2) 
App l i cab ìe  l e v e l  o f  packaging (See 5.3). 
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8.4 Similar Specifications: MIL-STD-1130 is listed for information only and 
shall not be construed as an acceptable alternate unless all requirements of 
this ACiS are met. 

8.5 Connections meeting the requirements o f  this specification have been 
classified under Federal Supply Classification (FSC) 5935. 

8.6 This specification is under the jurisdiction of ANS Committee iiBii. 
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