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JAPANESE INDUSTUAL STANDARD J I S  

Method f o r  test of connectors C 5402-1992 
f o r  use i n  e l e c t r o n i c  equipment 

1. Scope 
of connectors  and accesso r i e s  mainly used f o r  e l e c t r o n i c  equipment. 

This  Japanese I n d u s t r i a l  Standard s p e c i f i e s  t he  methods f o r  test 

I f  t h e r e  i s  any discrepancy, i n  t h e  provis ions ,  between t h i s  Standard 
and t h e  d e t a i l  s p e c i f i c a t i o n ,  t h e  provis ions  i n  t h e  d e t a i l  s p e c i f i c a t i o n  
shall be followed. 

Remarks: The Standards c i t e d  i n  t h i s  Standard and t h e  i n t e r n a t i o n a l  
Standards corresponding t o  t h i s  Standard are shown i n  
Attached Table 1. 

2. Def in i t i ons  For t h e  main terms used i n  t h i s  Standard t h e  d e f i n i t i o n s  
i n  J I S  C 0010 and J I S  C 5401 apply, and t h e  rest of t h e  terms s h a l l  be as 
f 0ll.ows : 

male contac t  A con tac t  which is  i n s e r t e d  i n t o  a female con tac t  and 
performs electrical connection through i t s  o u t e r  sur face .  

female contac t  
e l e c t r i c a l  connection through its inne r  sur face .  

A contac t  which r ece ives  a m a l e  contac t  and performs 

crimped con tac t  
connects t h e  cab le  by p las t ic  deformation mechanically appl ied  (by 
crimping). 

A contac t  having a cab le  rece iv ing  region which 

core  g r i p  
core  of cab le  by crimping. 

The p a r t  of a crimped contac t  t h a t  clamps t h e  conductor 

i n s u l a t i o n  g r i p  
i n s u l a t i n g  covering of cable .  

The p a r t  of a crimped contac t  that clamps t h e  

probe damage 
wrench by probe ( t e s t  pin) .  

The damage of a female con tac t  i n  e l a s t i c i t y  due t o  

r e s t r i c t e d  e n t r y  
damage of female con tac t  i n  e l a s t i c i t y  due t o  i n s e r t i o n ,  wrench and s o  
on of a probe ( t e s t  p in)  l a r g e r  than t h e  s p e c i f i e d  s i z e .  

The e n t r y  opening which is  provided t o  e l imina te  t h e  

gauge r e t e n t i o n  f o r c e  of con tac t  
s p e c i f i e d  gauge which has been i n s e r t e d  i n  an  elastic contac t .  

The f o r c e  necessary t o  withdraw t h e  

con tac t  arrangement The arrangement which de f ines  t h e  s i z e ,  number 
and p o s i t i o n  of con tac t s  t o  be loca ted  i n  an i n s u l a t i o n  body. 
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(10) i n s e r t  The i n s u l a t i n g  body which l o c a t e s  and maintains  a con tac t  
a t  a c o r r e c t  pos i t i on .  

(11) grounding con tac t  The con tac t  provided on a connector s h e l l  t o  g e t  
electrical c o n t i n u i t y  of t h e  connector  s h e l l  when mated. 

(12) con tac t  ho lder  The p a r t  which holds  a con tac t  i n  t h e  i n s u l a t i n g  body. 

(13)  i n s e r t  holder  

(14) mal-connection prevent ive  mechanism A s t r u c t u r e  which is  provided t o  

The p a r t  which holds  a n  i n s e r t  i n  a connector  s h e l l .  

prevent  touching of c o n t a c t s  before  a connector mates a t  i t s  c o r r e c t  
p o s i t  ion.  

(15) cab le  clamp A component l o c a t e d  a t  t h e  rear of a con tac t  f o r  f i x i n g  
of t h e  w i r e  t o  p r o t e c t  t h e  w i r e  connected wi th  t h e  con tac t  and t h e  
j o i n t  from t h e  e x t e r n a l  f o r c e  app l i ed  the re to .  

3. Condit ions f o r  t e s t i n g  

3.1 Standard cond i t ions  f o r  t e s t i n g  (Standard test  cond i t ions )  The tests 
and measurements s h a l l ,  u n l e s s  otherwise s p e c i f i e d  i n  t h e  d e t a i l  specifica- 
t i o n ,  be c a r r i e d  out  under t h e  s tandard  cond i t ions  f o r  t e s t i n g  s p e c i f i e d  i n  
5.3 of J I S  C 0010 ( temperature  15  t o  3 5 O C ,  r e l a t i v e  humidity 25 t o  85 %, air 
p res su re  86 t o  106 H a ) .  
measured va lues  under t h i s  s tandard  test  cond i t ions  o r  when e s p e c i a l l y  
requi red ,  t he  cond i t ions  s h a l l  be as s p e c i f i e d  i n  3.2. 

I n  case  of d i s p u t e  on t h e  d e c i s i o n  based on t h e  

3.2 Conditions f o r  r e f r e e  test (Refree cond i t ions )  The r e f r e e  cond i t ion  
s h a l l  be that of temperature  grade 2 and humidity grade 2 i n  r e f r e e  
cond i t ion  I s p e c i f i e d  i n  5.2 of J I S  C 0010 ( temperature  20 + 2"C, r e l a t i v e  
humidity 60 t o  70 X ,  air  p res su re  86 t o  106 kPa). 

- 

3.3 Recovery cond i t ions  The recovery cond i t ions  shall be as s p e c i f i e d  
below, based on t h e  p rov i s ion  i n  5.4 of J I S  C 0010. 

Standard recovery cond i t ions  
be as fol lows:  

The s tandard  recovery cond i t ions  shall 

Temperature: A temperature  wi th in  1 5 O C  t o  35OC. Allowable l i m i t s  on 
a c t u a l  l a b o r a t o r y  temperature  are + 1 O C .  - 

R e l a t i v e  humidity: 73 % t o  77 % 

A i r  p ressure :  86 kPa t o  106 kPa 

Recovery dura t ion :  The dura t ion  s h a l l  be 1 h t o  2 h u n l e s s  s p e c i f i e d  
i n  d e t a i l  s p e c i f i c a t i o n .  

Procedure of recovery The connector under test  (specimen) shall be 
placed i n  a recovery chamber which s a t i s f i e s  the s p e c i f i e d  recovery 
condi t ions  wi th in  10  min from completion of t h e  test. 
t o  be c a r r i e d  out  immediately a f t e r  recovery are s p e c i f i e d  i n  the 
d e t a i l  s p e c i f i c a t i o n ,  t h e  measurement shall be c a r r i e d  out  w i th in  30 
min a f t e r  taken  out  of recovery chamber, and t h e  t es t  i n  which most 
r ap id  change i s  expected shall be c a r r i e d  out  a t  f i r s t .  

I f  measurements 

Y 
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Temperature of recovery chamber 
specimens from the recovery chamber, t h e  temperature of recovery 
chamber s h a l l  be c o n t r o l l e d  t o  a temperature c l o s e  t o  t h e  ambient 
temperature of l abora to ry  t o  prevent absorp t ion  o r  d i scharge  of 
moist u r  e. 

A t  t h e  time of tak ing  out  t h e  

Spec ia l  recovery condi t ions  
i n  t h e  d e t a i l  s p e c i f i c a t i o n ,  such condi t ions  s h a l l  be complied with. 

I f  t h e r e  are s p e c i a l  recovery condi t ions  

4. Amearance. cons t ruc t ion  and dimension tests 

4.1 Appearance, cons t ruc t ion  and f i n i s h i n g  The tests f o r  t h e  appearance, 
const?uction and f i n i s h i n g  s h a l l  be c a r r i e d  out  v i s u a l l y  on t h e  fol lowing 
it ems :: 

( 4 )  

Finished state ( i n t e g r a t e d  s ta te  of components, uniformity)  

Mat e rials 

Surface state ( c o l o r  d e t e r i o r a t i o n ,  s c ra t ch ,  e t c .  

Loosening and f a l l i ng -o f f  of components ( e s p e c i a l l y  a f t e r  a p p l i c a t i o n  
of s t r e s s )  

The i n t e r i o r  shall be t e s t e d  by disassembling t h e  specimen, i f  
s p e c i f i e d  i n  the d e t a i l  s p e c i f i c a t i o n .  

I f  the d e t a i l  s p e c i f i c a t i o n  s p e c i f i e s  use of a magnif ier  and 
execut ion of su r face  t reatment ,  such requirements s h a l l  be complied 
with. 

4.2 Dimensions 
v e r n i e r  c a l l i p e r s  s p e c i f i e d  i n  J I S  B 7507, t h e  micrometers s p e c i f i e d  i n  J I S  
B 750;!,  gauges, p r o j e c t o r s ,  measuring microscopes, e t c .  Screws shall be 
tested by means of t h e  l i m i t  gauges f o r  screw thread s p e c i f i e d  i n  J I S  B 0251 
and J I 3  B 0252. 

The dimension tests shall be c a r r i e d  out  by means of the 

However, o the r  measuring instruments  may be used, i f  no doubt arises on 
the dec is ion .  

4.3 In t e rchangeab i l i t y  The in t e rchangeab i l i t y  tes t  shall be c a r r i e d  out  
i n  su¿:h a way t h a t  a connector i s  engaged wi th  and separa ted  from t h e  
specimens o p t i o n a l l y  s e l e c t e d  from connectors  having appropr i a t e  mating p a r t .  

4.4 Marking 
o t h e r k s e  spec i f i ed .  

The marking test  s h a l l  be c a r r i e d  out  v i s u a l l y  un le s s  

4.5 
sha l l -  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s :  

Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  The fol lowing i t e m s  

( 3 )  

a ( 4 )  

Test i tems ( see  4.1 t o  4.4)  

I n t e r n a l  s t r u c t u r e  ( i f  necessary)  ( see  4.1) 

IJse of magnif ier  and t h e  magni f ica t ion  ( i f  necessary)  (see 4.1) 

Measuring instruments  ( i f  necessary)  ( see  4 .2 )  

Marking ( i f  necessary)  ( s e e  4.4) 
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5. E l e c t r i c a l  performance tests 

5.1 Voltage proof 

5.1.1 Equipment The equipment f o r  t h i s  test  shall be a withstand vo l t age  
tester which can raise and lower t h e  vo l t age  g radua l ly  t o  the s p e c i f i e d  
vo l t ages ,  set t h e  leakage c u r r e n t  and supply t h e  tes t  vo l t age  wi th  a n  
accuracy of + 5 %. - 
5.1.2 P repa ra t ion  The connect ion between t h e  equipment and t h e  p a r t  a t  
which vo l t age  proof is  t e s t e d  s h a l l  be made by using an  appropr i a t e  
connect ing device.  

I f  t h e  d e t a i l  s p e c i f i c a t i o n  s p e c i f i e s  special p repa ra t ion  before  tes t ,  
mounting of specimen, etc., such requirements  s h a l l  be complied with. 

5.1.3 - Test Apply t h e  test  vo l t age  of d.c. o r  power frequency a.c. (r.m.s. 
va lue)  s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n  f o r  1 min + 5 s by Method A ,  
Method B o r  Method C given below. 
of d i e l e c t r i c  breakdown, f l a shove r  and leakage c u r r e n t  exceeding t h e  
s p e c i f i e d  value.  

Then examine ex i s t ence  o r  non-existence 

Apply t h e  vo l t age  g radua l ly  s t a r t i n g  from O V and i n c r e a s e  it t o  t h e  
s p e c i f i e d  va lue  a t  a rate not  exceeding 500 V p e r  second. 

(1 )  Method A Connect a l l  t h e  c o n t a c t s  and o t h e r  metal p a r t s  e l e c t r i c a l l y  
toge ther .  A t  f i r s t  s e p a r a t e  a c o n t a c t ,  and apply t h e  s p e c i f i e d  test  
vo l t age  between t h e  s a i d  one con tac t  and t h e  group previous ly  connected 
toge ther .  
vo l t age  i n  t h e  same way. 
test vo l t age  between each con tac t  and t h e  grouped metal p a r t s  i n  t he  
same way ( s e e  Fig. 1 ) .  

Change t h e  s a i d  con tac t  t o  t h e  next  one and apply  t h e  tes t  
T e s t  a l l  t h e  c o n t a c t s  by t u r n s  applying t h e  

Fig. 1, T e s t  method A 

Shell 

,/' Contact  

o 

Tester M 

U 
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(2)  Method B Connect a l l  p a r t s  i n t o  groups so that the test  vo l t age  i s  
appl ied between ad jacen t  c o n t a c t s  and between t h e  c o n t a c t s  and o t h e r  
inetal p a r t s ,  and c a r r y  out  t h e  test by applying t h e  s p e c i f i e d  tes t  
vol tage.  

I f  it i s  impossible t o  apply t h e  vo l t age  between a l l  t h e  adjacent  
c o n t a c t s  and between c o n t a c t s  and metal p a r t s  by means of one grouping 
connection due t o  arrangement of t h e  con tac t s ,  c a r r y  out  t h e  test  by 
employing p l u r a l  grouping connections as exemplified i n  Fig. 2. 

Fig. 2. Test Method B 

( 3 )  Method C Carry out  t h e  test  by applying t h e  s p e c i f i e d  vo l t age  between 
ad jacen t  c o n t a c t s  t o  each o the r  and between a con tac t  and o t h e r  
adjacent  metal p a r t s  ( s ee  Fig. 3). 

Fig. 3. Test Method C 
(1) (2 )  ( 3 )  

5.1.4 
shall be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s :  

Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  The following items 

(1) Kind of tes t  method (Method A,  Method B o r  Method C) (see 5.1.3) 

( 2 )  Contact No. or  number of c o n t a c t s  t o  be t e s t e d  (when method C i s  
app l i ed )  (see 5.1.3) 
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(3)  Value and na ture  (a.c. o r  d.c.) of t h e  test  vol tage  (see 5.1.3) 

(4)  Value of leakage c u r r e n t s  ( s e e  5.1.3) 

(5)  State  of specimen (mated o r  non-mated) (see 5.1.3) 

5.2 I n s u l a t i o n  r e s i s t a n c e  

5.2.1 Equipment The equipment used f o r  t h i s  test  shall be t h e  i n s u l a t i o n  
r e s i s t a n c e  testers s p e c i f i e d  i n  J I S  C 1302 o r  t h e  h igh  i n s u l a t i o n  r e s i s t a n c e  
meters s p e c i f i e d  i n  J I S  C 1303 o r  measuring instruments  a t  least equiva len t  
i n  accuracy. 

5.2.2 Prepara t ion  
which i n s u l a t i o n  r e s i s t a n c e  i s  t e s t e d  s h a l l  be made by using an appropr i a t e  
connecting device.  

The connection between t h e  equipment and t h e  p a r t  a t  

I f  t h e  d e t a i l  s p e c i f i c a t i o n  s p e c i f i e s  special p repa ra t ion  before  test, 
mounting of specimen, e t c . ,  such requirements s h a l l  be complied with.  

5.2.3 T e s t  Apply t h e  
s p e c i f i e d  i n  t h e  d e t a i l  
A; Method B o r  Method C 

vo l t age  s e l e c t e d  from t h e  vo l t ages  i n  Table 1 and 
s p e c i f i c a t i o n  f o r  1 min + 5 s by any one of Method 
below, and then measure t h e  i n s u l a t i o n  r e s i s t ance .  

If t h e  reading of measuring instrument s t a b i l i z e s  o r  tends  t o  inc rease  a t  a 
value exceeding t h e  s p e c i f i e d  i n s u l a t i o n  r e s i s t a n c e ,  such reading may 
measured. 

Table 1. T e s t  vo l tage  (d.c.) 
Unit: V 

T e s t  vo l t age  (d.c.1 

10  + 1 100 + 1 0  500 - + 50 1000 - + 100 - - 

(1) Method A A s  s p e c i f i e d  i n  5.1.3 (1). 

(2) Method B A s  s p e c i f i e d  i n  5.1.3 (2) .  

(3 )  Method C A s  s p e c i f i e d  i n  5.1.3 (3) .  

5.2.4 Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  The fol lowing i t e m s  
shall be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s :  

(1) Kind of tes t  method (Method A ,  Method B o r  Method C )  ( s e e  5.2.3) 

(2)  Contact No. o r  number of con tac t s  t o  be t e s t e d  (when Method C i s  
appl ied)  ( s e e  5.2.3) 

(3 )  Value of tes t  vo l t age  ( s e e  5-2.3) 

( 4 )  S t a t e  of specimen (mated o r  non-mated) ( s e e  5.2.3) 
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Power 

5.3 Contact r e s i s t a n c e  

5.3.1 Equipment The equipment used f o r  t h i s  test shall c o n s i s t  of t h e  
measuring c i r c u i t  as i l l u s t r a t e d  i n  Fig. 4 ,  and s h a l l  have a measurement 
accuracy of con tac t  resistance within - + 10 %. 

- 

i npu t  r e s i s t a n c e  (impedance) as 
compared wi th  t h e  r e s i s t a n c e  ( o r  

5.3.2 Prepa ra t ion  Connect t h e  w i r e s  a p p l i c a b l e  t o  t h e  con tac t s  of 
specimen, mate t h e  specimen as i n  normal service, and form t h e  c i r c u i t  shown 
i n  Fig. 4. 

I f  t h e  d e t a i l  s p e c i f i c a t i o n  s p e c i f i e s  s p e c i a l  p repa ra t ion  before  test ,  
mounting of specimen, etc., such requirements shall be complied with. 

5.3.3 T e s t  The test  c u r r e n t  shall be a c u r r e n t  of d.c. o r  a.c. no t  
exceeding 2 kHz. 
through t h e  con tac t  of specimen i n  t h e  c i r c u i t  con f igu ra t ion  shown i n  
Fig. 4. 
measurement s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n ,  and c a l c u l a t e  t h e  con tac t  
r e s i s t a n c e  from t h e  s a i d  test c u r r e n t  and t h e  vo l t age  drop. 
by d.c. c a r r y  out t h e  measurement i n  forward and r eve r se  d i r e c t i o n s  by 
changing over t h e  d i r e c t i o n  of c u r r e n t ,  and c a l c u l a t e  t h e  con tac t  r e s i s t a n c e  
by averaging the test  r e s u l t s .  

- 
Pass t h e  cu r ren t  s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n  

Under such state, measure t h e  vol tage drop between t h e  po in t s  of 

When measured 

Take care so  t h a t  no abnormal f o r c e  is  appl ied t o  t h e  con tac t  and no 
t ens ion  is  appl ied t o  t h e  w i r e  dur ing t h e  measurement. 

5.3.4 
shall be s p e c i f i e d  i n  d e t a i l  spec i f i ca t ions :  

Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  The fol lowing i t e m s  

(1) Connection p o i n t s  of measuring w i r e s ,  type and s i z e  of w i r e  ( i f  
necessary) (see 5.3.2 

(2) Contact No. o r  number of c o n t a c t s  t o  be measured on mated connector set 
(see 5.3.3) 

( 3 )  Number of con tac t s  t o  be measured ind iv idua l ly  ( s e e  5.3.3) 

( 4 )  Treatment of con tac t  before  and/or during measurement (see 5.3.3) 

( 5 )  V.alue and na tu re  (d.c. o r  a.c.) of measuring c u r r e n t  ( s ee  5.3.3) 
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5.4 Contact r e s i s t a n c e  a t  low vol tage  and low cu r ren t  l eve l  

5.4.1 Equipment The equipment f o r  t h i s  test s h a l l  be as fol lows:  

When measured wi th  d.c. 
f o r  vo l t age  drop method i l l u s t r a t e d  i n  Fig,  5 ,  s h a l l  be capable  of 

The equipment shall c o n s i s t  of t h e  c i r c u i t  
- 

supplying an  o p i i o n a l  d.c. c u r r e n t  no t  exceeding 100 mA a t  an  open 
c i r c u i t  vo l t age  of 20 mV and s h a l l  have a measurement accuracy of 
con tac t  r e s i s t a n c e  wi th in  - + 10 %. 

n 

Fig. 5 .  Voltage drop method 

: a.c. ammeter s p e c i f i e d  i n  @ Jïs c 1102 o r  a t  least 
equiva len t  . 

@ : a.c. voi tmeter  

RLI : v a r i a b l e  r e s i s t o r  

RU : v a r i a b l e  r e s i s t o r  

C : p o l a r i t y  change-over swi tch  

r : shunt  

Remarks: I f  t h e r e  is  any t r o u b l e  i n  t h e  measurement due t o  h igh  
i n t e r n a l  r e s i s t a n c e  of t h e  ammeter, t h e  ammeter s h a l l  be 
replaced by t h e  c i r c u i t  given below: 

( 2 )  When measured by a.c. The equipment s h a l l  be such that t h e  frequency 
i s  not  exceeding 2 kHz, open c i r c u i t  vo l t age  i s  20 mV, and o p t i o n a l  - - -  
a.c. c u r r e n t  no t  exceeding 100 mA can be suppl ied  t o  t h e  specimen, and 
t h e  accuracy of measuring con tac t  r e s i s t a n c e  is  wi th in  - + 10 %. 

5.4.2 Prepara t ion  
then connected t o  t h e  tes t  c i r c u i t .  

The specimens s h a l l  be mated as i n  normal s e r v i c e ,  and 

A vo l t age  o r  c u r r e n t  exceeding t h e  va lue  s p e c i f i e d  i n  t h e  d e t a i l  
s p e c i f i c a t i o n  shall n o t  be appl ied  t o  t h e  specimen before  t h e  test. 

I f  t h e  d e t a i l  s p e c i f i c a t i o n  r e q u i r e s  s p e c i a l  p repa ra t ion  before  test, 
mounting of specimen, etc. such requirements shall be complied with,  

5.4.3 - Test 
c i r c u i t  vo l t age  of 20 mV and pass  t h e  c u r r e n t  s p e c i f i e d  i n  the  d e t a i l  
s p e c i f i c a t i o n .  Under such state, measure t h e  vo l t age  drop ac ross  t h e  
measuring po in t s  s p e c i f i e d  i n  the  d e t a i l  s p e c i f i c a t i o n ,  .and then  c a l c u l a t e  
t h e  con tac t  r e s i s t a n c e  from t h e  s a i d  t es t  c u r r e n t  and t h e  vo l t age  drop. 
When measured by d.c. carry out  t he  measurement i n  forward and r eve r se  
d i r e c t i o n s  by changing over t h e  d i r e c t i o n  of c u r r e n t ,  and c a l c u l a t e  t he  
con tac t  r e s i s t a n c e  by averaging t h e  test r e s u l t s .  

Connect t h e  specimen t o  t h e  equipment ad jus t ed  t o  have a n  open 

Take care s o  t h a t  n e i t h e r  abnormal f o r c e  i s  app l i ed  t o  t h e  con tac t  nor 
a t ens ion  is  app l i ed  t o  t h e  w i r e  dur ing  the  measurement. 
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5.4.4 
s h a l l  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s :  

Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  The following items 
a 

(1)  ikmnection po in t s  of measuring wires, type and s i z e  of w i r e  ( i f  
necessary) ( see 5.4.2 1 

(2 )  Contact No. o r  number of con tac t s  t o  be measured on mated connector set 
( see  5.4.3) 

(3 )  Number of con tac t s  t o  be measured ind iv idua l ly .  (see 5.4.3) 

(4 )  Treatment of con tac t  before  and/or during measurement ( see  5.4.3) 

(5)  The value and na tu re  (d.c. o r  a.c.) of measuring cu r ren t  (see 5.4.3) 

5.5 Chat ter ing of con tac t  

5.5.1 Equipment The equipment f o r  t h i s  test i s  used t o  d e t e c t  whether t h e  
c u r r e n t  i n t e r r u p t i o n  occurs  during such dynamic tes ts  as r e s i s t a n c e  t o  
v i b r a t i o n  ( s e e  6.1) and shock (see 6.2) o r  no t ,  and shall have t h e  
perf ormances given below. 

(1 )  Capable of supplying t h e  d.c. power of 10 V and 150 mA t o  t h e  specimen 
at t h e  maximum. 

( 2 )  Capable of d e t e c t i n g  t h e  po in t  a t  which vo l t age  drop exceeding 50 % of 
open c i r c u i t  vo l t age  as occurrence of i n t e r rup t ion .  

( 3 )  Capable of d e t e c t i n g  t h e  du ra t ion  of i n t e r r u p t i o n  given i n  Table 2. 

5.5.2 P repa ra t ion  The connection between t h e  p a r t s  a t  which t h e  
c h a t t e r i n g  of con tac t  i s  picked up f o r  t es t  and t h e  test equipment shall be 
secu re ly  made wi th  an appropr i a t e  connecting device. 

5.5.3 Connect t h e  device of 5.5.1which can d e t e c t  t he  d u r a t i o n  of i n t e r -  
rup t ion  i n  Table 2 and s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n  t o  t h e  specimen 
mounted t o  t h e  dynamic t e s t i n g  device f o r  v i b r a t i o n ,  shock, etc.,  and examine 
whether i n t e r r u p t i o n  of cu r ren t  exceeding t h e  s p e c i f i e d  value e x i s t s  o r  not  
during t h e  dynamic test. 

Table 2. Duration of i n t e r r u p t i o n  

1 1Js 10  ps 100 1Js 1 m s  10 m s  

5.5.4 
s h a l l  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s :  

Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  The following items 

(1) Amount of c u r r e n t  t o  be passed through and amount o f . v o l t a g e  t o  be 
a.pplied t o  specimen ( see  5.5.1) 

( 2 )  Curation of c u r r e n t  i n t e r r u p t i o n  ( s e e  5.5.1 and 5.5.3) 

5,6 Voltage s tanding wave r a t i o  (VSWR) - 
5,6.1 Equipment The equipment f o r  t h i s  t e s t  shall c o n s i s t  of a high 
freque.ncy s i g n a l  generator  which can gene ra t e  t h e  s i g n a l  i n d i v i d u a l l y  o r  
continuously over t h e  frequency range s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n  
and a device which can d e t e c t  and d i sp lay  t h e  vol tage s tanding wave r a t i o  of 
t h e  specimen. 
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The equipment and i t s  components which have t h e  same nominal impedance 
as that of t h e  specimen and appl ied  c o a x i a l  cab le  and very s l i g h t  d i scon t i -  
nu i ty  s h a l l  be used. 

The s tandard test  connectors  s p e c i f i e d  i n  the d e t a i l  s p e c i f i c a t i o n  
s h a l l  be used i n  the  measuring c i rcui t .  

5.6.2 Prepara t ion  
specimen according t o  the method s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n  o r  
recommended by t h e  manufacturer. 

The app l i cab le  c o a x i a l  cab le  shall be connected t o  t h e  

A coax ia l  cab le  wi th  very s m a l l  r e f l e c t i o n  and uniform characteristics 
s h a l l  be used as t h e  a p p l i c a b l e  c o a x i a l  cable .  

5.6.3 Test Connect t h e  specimen t o  t h e  VSWR measuring c i r c u i t  and t h e n  
c a r r y  out  t h e  test covering t h e  frequency range s p e c i f i e d  i n  t h e  d e t a i l  
s p e c i f i c a t i o n .  

The d e t a i l s  of t h e  test method shall be as s p e c i f i e d  i n  Annex 
(measuring method of VSWR). 

5.6.4 
s h a l l  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s :  

Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  The fol lowing items 

(1) Method for connecting app l i cab le  coax ia l  cable and connector ( s e e  5.6.2) 

(2)  Frequency range o r  frequency i n t e r v a l  f o r  measurement (see 5.6.3) 

(3)  Permissible  r e s i d u a l  s tanding  wave r a t i o  of measuring c i r c u i t  configu- 
r a t i o n  ( see  5.6.1) 

( 4 )  Details of s tandard  test  connector used i n  measuring c i r c u i t  ( s ee  5.6.1) 

5.7 Contact r e s i s t a n c e  v a r i a t i o n  

5.7.1 Equipment Unless otherwise s p e c i f i e d ,  t h e  appara tus  given below 
s h a l l  be used as t h e  main equipment f o r  t h i s  test. 

(1) Oscil loscope The osc i l l o scope  shall be of long-persis tence sc reen  
having a frequency characteristic which is  f l a t  w i th in  + 3 dB between 
400 Hz and 1 MHz, and t h e  s e n s i t i v i t y  shall, un les s  s p e c i f i e d  i n  the  
d e t a i l  s p e c i f i c a t i o n ,  be as given below: 

When contac t  r e s i s t a n c e  i s  up t o  and inc luding  5 mS1: 50 vV/div min., 
up t o  1 MHZ 

When con tac t  r e s i s t a n c e  i s  t o  and excluding 30 mR: 500 pV/div min., 
up t o  1 MHZ 

When contac t  r e s i s t a n c e  is  30 mil  o r  above: 1.0 mV/div min., up t o  1 MHz 

(2 )  Measuring c i r c u i t  The c i r c u i t  s h a l l  be formed as i l l u s t r a t e d  i n  Fig. 
6 o r  shall have a t  least equiva len t  performances. The c u r r e n t  passed 
through the c i r c u i t  s h a l l  be of d.c. not  exceeding 50 mA and t h e  open 
c i r c u i t  vo l tage  shall no t  exceed 20 mV. 
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Fig. 6. Voltage drop method 

@ : d.c. ammeter s p e c i f i e d  i n  
J I S  C 1102 o r  a t  least 
equivalent  

1 v to 3 v 1 -  @ : osc i l l o scope  

RL, : v a r i a b l e  r e s i s t o r  

&:  v a r i a b l e  r e s i s t o r  

r : shunt 
Remarks: If t h e r e  i s  any t r o u b l e  i n  t h e  measurement due t o  high 

i n t e r n a l  r e s i s t a n c e  of t h e  ammeter, t h e  ammeter s h a l l  be 
replaced by t h e  c i r c u i t  given below: 

R, : standard r e s i s t o r  

0: voltmeter  
RS 

5.7.2 Preparat ion The connection between t h e  specimen and t h e  measuring 
appara.tus shall be secu re ly  and c a r e f u l l y  made by means of an appropr i a t e  
connec:ting device,  t o  avoid e r r o r s  i n  t h e  measurements. 

I f  t h e  d e t a i l  s p e c i f i c a t i o n  s p e c i f i e s  s p e c i a l  p repa ra t ion  before  test ,  
mounti.ng of specimen, etc., such requirements s h a l l  be complied w i t h .  

5.7.3 - Test 
v i b r a t i o n  ( s e e  6.1) o r  f o r  shock (see 6.21,  connect t h e  con tac t  of specimen 
t o  the. equipment of 5.7.1 and measure t h e  v a r i a t i o n  i n  con tac t  , r e s i s t a n c e  by 
measuring t h e  vo l t age  drop between t h e  p o s i t i o n s  where e x t e r n a l  w i r e s  are 
connected with t h e  specimen. 

Carry out  t h i s  test  during such a dynamic test as that f o r  

5.7.4 
s h a l l  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s :  

Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  The fol lowing items 

(1) Measuring equipment ( inc lud ing  measuring c i r c u i t )  and s e n s i t i v i t y  of 
~~ 

osc i l l o scope  ( i f  necessary) (see 5.7.1)- 

( 2 )  Contact No. o r  number of con tac t s  t o  be t e s t e d  ( i f  necessary) (see 
5.7.3) 

5.8 - S h e l l  e lectr ical  c o n t i n u i t y  

5.8.1 Equipment The equipment f o r  t h i s  test s h a l l  be e i t h e r  of t h e  
equipment s p e c i f i e d  i n  5.3 o r  5.7 as s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n .  

5.8.2 Preparat ion The r e c e p t a c l e  connector ( o r  s h e l l )  shall be mounted t o  
a panel. Wires o r  cab le s  shall be a t t ached  t o  t h e  plug connector. The con- - -  
necticin between t h e  specimen and t h e  measuring equipment s h a l l  be securely 
and ca.refully made by means of an appropr i a t e  connecting device,  t o  avoid 
e r r o r s  i n  t h e  measurements. 
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5.8.3 Test Carry out the test of 5.3 or 5.7 as specified in the detail 
specification, on a set of specimens with their shells mated, and measure 
the contact resistance or contact resistance variation between the specified 
parts. 

The resistance shall be measured through all joints connected in series 
such as: 

(1) Between the cable braid or shell and the panel to which receptacle is 
fixed . 

(2) Between cable braids for a set of mated plug connectors 

(3) Between mounting panels when both fixed receptacles are connected. 

5.8.4 
shall be specified in detail specifications: 

Items to be specified in detail specifications The following items 

(1) Method of mounting the specimen and associated cables (see 5.8.2) 

(2) Points at which the contact resistance or contact resistance variation 
shall be measured (see 5.8.3) 

( 3 )  Applicable test method (contact resistance or contact resistance 
variation) and test current (see 5.8.3) 

5.9 Partial discharge (corona discharge) 

5.9.1 Method 1 Method 1 of partial discharge test is stated below. 

(1) Equipment The equipment for this test shall provide sufficient 
performance to carry out the test of (3)  and shall consist of the 
circuit shown in Fig. 7 .  The test voltage shall be of a.c. (at power 
frequency). 

L: inductance 20 to 40 mH 

C: capacitance (including capacitance of measuring system) 
(80 pF to 120 pF) 

0: a.c. voltmeter specified in JIS C 1102 or at least equivalent 

@ : Oscilloscope 
R, : Current limiting resistor 

The oscilloscope shall have the following performances: 
Frequency band: d.c. to 500 IdIz 

Sensitivity: 
Time axis: 2 ms/div 

1 mV/div to 5 mV/div 
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If required,  a cur ren t - l imi t ing  r e s i s t o r  (Rv) may be used. To minimize 
t h e  inf luence  of t h e  measuring Set-up, low impedance coupling shall be used 
and, i f  necessary,  an  ampl i f i e r  may be used. 

The components of c i r c u i t  and cab le s  which are capable  of meeting 
higher  requirements than  those  f o r  t h e  specimen shall be used. 

(2)  - Prepara t ion  The specimen s h a l l  be mounted and wired as i n  normal 
s e r v i c e  wi th  i t s  app l i cab le  c a b l e s  o r  wires. 

The state of specimen such as engaging o r  s epa ra t ing  of connector 
set and a t t a c h i n g  of accesso r i e s  shall be as s p e c i f i e d  i n  d e t a i l  
spec i f i ca t ion .  

(3)  -- T e s t  Apply t h e  test vol tage ,  and inc rease  i t  s t e a d i l y  up t o  a value 
where p a r t i a l  d i scharge  is observed on t h e  osc i l loscope .  I n  order  t o  
determine t h e  p a r t i a l  d i scharge  e x t i n c t i o n  vol tage ,  decrease t h e  test  
vol tage  u n t i l  t h e  d ischarge  ceases and then  no te  t h e  value of test  
vol tage.  

The d e t a i l  s p e c i f i c a t i o n  shall spec i fy  t h e  test  vo l t age  wi th in  a n  
ex ten t  not  exceeding t h e  test vol tage  of 5.1. 

If no p a r t i a l  d i scharge  occurs  when t h e  test  vol tage  reaches t h e  
t e s t  vo l t age  of 5.1, complete t h i s  tes t  cons ider ing  t h a t  t h e  specimen 
s a t i s f i e s  t h e  above requirements. 

( 4 )  - Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  
shall be spec i f i ed  i n  - d e t a i l  s p e c i f i c a t i o n s  : 

The fol lowing items 

( a )  Precondi t ioning of specimen ( inc luding  cable  o r  w i r e  t o  be used) 
[ s e e  ( 2 ) l  

('b) State of specimen [ s e e  (211 

( c l  T e s t  vo l tage  [ s e e  ( 3 ) ]  

5.9.2 Method 2 Method 2 of p a r t i a l  d i scharge  test  is  given below. 

(1) - Equipment The equipment f o r  t h i s  tes t  s h a l l  c o n s i s t  of t h e  c i r c u i t  
slnown i n  Fig. 8 o r  that by which equiva len t  measurement r e s u l t s  are 
obta ined ,  and sha l l  have s u f f i c i e n t  performances t o  c a r r y  out  the tes t  
of (3 ) .  
The d e t e c t o r  shall be a device which can d e t e c t  t h e  p a r t i a l  discharge 
o€ 5 picocoulomb (pC). 

The test  vol tage  shall be of a.c. ( a t  power frequency).  

The components of c i r c u i t  and cab le s  which are capable of meeting 
higher  requirements than those  f o r  t h e  specimen s h a l l  be used. 
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Fig. 8. Method 2 Test c i rcu i t  f o r  partial d ischarge  

L: 

C: 

FLT : 

T: 

0: 
0: 

I I 

i n s u l a t i n g  o i l  

inductance 

capac i tance  

band-pass f i l t e r :  

t ransformer 

a.c. vo l tmeter  s p e c i f i e d  i n  J I S  C 1102 o r  a t  least equiva len t  

o sc i l l o scope  

10 kHz t o  50 k.Hz 

Prepa ra t ion  
specimens forming a p a i r  i n  a normal way and t h e  o t h e r  end of c a b l e  
shall be t r e a t e d  by a method t o  avoid gene ra t ion  of l o c a l  discharge.  

An a p p l i c a b l e  cab le  shall be a t t ached  t o  each of 

No grease ,  compound, etc. which suppress  l o c a l  d i scharge  s h a l l  be 
used a t  t h e  i n t e r i o r  of specimen o r  mounting p a r t  of cable .  

T e s t  
l o c a l  d i scharge  i s  observed on t h e  osc i l l o scope  which can d e t e c t  5pC. 
I n  order  t o  determine t h e  p a r t i a l  d i scharge  e x t i n c t i o n  vo l t age ,  
decrease  t h e  test  vo l t age  u n t i l  t h e  p a r t i a l  d i scharge  i s  no t  observed 
on the osc i l l o scope ,  and then  record t h e  vol tage.  

Apply a test vo l t age ,  and i n c r e a s e  i t  g radua l ly  u n t i l  continuous 

The d e t a i l  s p e c i f i c a t i o n  shall s p e c i f y  t h e  test  vo l t age  wi th in  a n  
e x t e n t  no t  exceeding the test vo l t age  of 5.1. 

I f  no p a r t i a l  d i scharge  occurs  when t h e  test  vo l t age  reaches  t h e  
test vo l t age  of 5.1, complete t h i s  tes t  cons ider ing  that t h e  specimen 
s a t i s f i e s  t h e  above requirement. 

Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  
shall be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s :  

The fol lowing items 

( a )  Precondi t ion ing  of specimen ( inc lud ing  cab le  o r  w i r e  t o  be used) 
[ s e e  (211 

. 

( b )  Test vo l t age  [ s e e  (311 
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5.10 Temperature rise 
o 

5.10.1- Equipment 
the rmoe lec t r i c  thermometer of Grade 2.0 s p e c i f i e d  i n  J I S  C 1601, t h e  
i n d i c a t i n g  r e s i s t a n c e  thermometer of Grade 2.0 s p e c i f i e d  i n  J I S  C 1603 or  
thermometers a t  least equivalent .  

The equipment f o r  th is  test shall be t h e  i n d i c a t i n g  

5.10.2 P repa ra t ion  The mated specimen shall be so  mounted i n  s t i l l  a i r  
that i t  w i l l  no t  be inf luenced by e x t e r n a l  hea t ,  and, u n l e s s  otherwise 
s p e c i f i e d ,  t h e  sensing p a r t  of thermometer shall be f i t t e d  t o  t h e  p o r t i o n  
n e a r e s t  t o  j o i n t  on t h e  specimen con tac t  appearing o u t s i d e  t h e  i n s u l a t i n g  
body. The specimen shall be wired with a minimum l e n g t h  of 500 mm of t h e  
wire s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n .  
with si conductor diameter appropr i a t e  t o  t h e  r a t e d  c u r r e n t  may be used. 

If t h e r e  is  no d i spu te ,  wires 

5.10.3 T e s t  Carry out  the test  by e i t h e r  Method A o r  Method B below as 
s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n .  

(1) - Method A 

- 

Pass t h e  r a t e d  c u r r e n t  through each con tac t  of the specimen, 
and c a r r y  out  t h e  measurement u n t i l  the va lues  of temperature rise 
(temperature a t  measuring po in t  - ambient temperature) measured 
c:onsecutively t h r e e  times a t  i n t e r v a l s  of 10 min show a d i f f e r e n c e  no t  
exceeding 0.5OC t o  each other .  
p o s i t i o n  about 300 mm o r  more a p a r t  from t h e  p o i n t  of temperature 
measurement of specimen i n  h o r i z o n t a l  d i r e c t i o n .  

Measure t h e  ambient temperature a t  a 

(2 )  - Method B Pass t h e  test  cu r ren t  s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n  
through each con tac t  of t h e  specimen f o r  5 h, and measure t h e  tempera- 
t u r e  rises during t h e  period. 

5.10.4. 
s h a l l  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s :  

Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  The fol lowing items 

(1 )  Kind of thermocouple, p o s i t i o n  of temperature measurement and f i t t i n g  
method ( i f  necessary) (see 5.10.2) 

(2 )  Value and na tu re  (a.c. o r  d.c.) of test  c u r r e n t  (see 5.10.3) o 
(3 )  KXnd and s i z e  of connecting w i r e  (see 5.10.2) 

(4 )  Contact No. o r  number of con tac t s  through which test c u r r e n t  i s  passed 
( see  5.10.3) 

(5 )  Mounting method of specimen ( see  5.10.3) 

(6 )  KXnd of tes t  method (Method A o r  Method B )  (see 5.10.3) 

5.11 Electrical  load and temperature 

5.11.1. Equipment The equipment f o r  t h i s  test  s h a l l  be t h e  i n d i c a t i n g  
thermoelectr ic  thermometer of grade 2.0 s p e c i f i e d  i n  J I S  C 1601, t h e  
indica.t ing r e s i s t a n c e  thermometer of Grade 2.0 s p e c i f i e d  i n  J I S  C 160.3, o r  
thermometers a t  least equivalent .  
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5.11.2 P repa ra t ion  
according t o  t h e  mounting method s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n .  

The specimen s h a l l  be placed i n  a test chamber 

5.11.3 Test Carrv out  the test  as fol lows:  

Place the  specimen i n  a chamber maintained a t  70 - + 5 % of t h e  maximum 
opera t ing  temperature.  

P a s s  t h e  c u r r e n t  through every con tac t ,  and i n c r e a s e  i t  s t e a d i l y  u n t i l  
t h e  temperature  of po in t  of measurement of specimen reaches t h e  maximum 
opera t ing  temperature.  However, do no t  i n c r e a s e  t h e  c u r r e n t  u n t i l  t h e  
po in t  of measurement of specimen reaches thermal  equi l ibr ium. 
case during t h e  adjustment shall t h e  maximum ope ra t ing  temperature  o r  
the s p e c i f i e d  maximum load  c u r r e n t  of t h e  specimen be exceeded. 

I n  no 

When t h e  maximum ope ra t ing  temperature has been reached, maintain 
the c u r r e n t  t o  achieve  t h i s  throughout the test. 

I f  t h e  maximum ope ra t ing  temperature  of t h e  specimen is  exceeded by 5 % 
dur ing  t h e  tes t ,  abandon the tes t  and carry out  t h e  retest. 

I f  t h e  temperature  rise due t o  the maximum load c u r r e n t  f lowing through 
t h e  specimen does n o t  cause i t  t o  reach  t h e  maximum opera t ing  
temperature,  i nc rease  t h e  temperature  of chamber u n t i l  t h e  specimen 
reaches  t h e  maximum ope ra t ing  temperature.  

Carry out  the test a t  t h e  m a x i m u m  ope ra t ing  temperature  and t h e  
d u r a t i o n  of the test s h a l l  be t h e  one s e l e c t e d  from t h e  hours  i n  Table 
3 and s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n .  

Table 3. Durat ion of t e s t  
Unit: h 

~~ ~~ ~~ ~ 

250 500 1000 2000 

A f t e r  the i n i t i a l  10  h and a t  t h e  end of t h e  tes t ,  measure t h e  
i n s u l a t i o n  r e s i s t a n c e  a t  high temperature  according t o  5.2. 

Af t e r  completion of the test, a l low the specimen t o  s tand  under t h e  
s tandard  cond i t ions  f o r  a t i m e  as s t a t e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n .  

5.11.4 F ina l  measurement 
items: 

Carry out  the f i n a l  measurement on t h e  fol lowing 

(i) Contact r e s i s t a n c e  ( s e e  5.3) 

(2)  E l e c t r i c a l  c o n t i n u i t y  of s h e l l  ( i f  necessary)  ( s e e  5.8) 

(3)  I n s u l a t i o n  r e s i s t a n c e  ( s e e  5.2) 

(4 )  Voltage proof ( s e e  5.1) 

(5 )  Appearance ( s e e  4.1) 

( 6 )  Seal ing  ( i f  necessary)  ( s e e  7.6) 
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5.11.5 
s h a l l  be s p e c i f i e d  i n  d e t a i l  spec i f i ca t ions :  

Items t o  be s p e c i f i e d  i n  d e t a i l  spec i . f ica t ions  The fol lowing items 

(1) Prepara t ion  of t h e  specimen, inc luding  type  and s i z e  of w i r e ,  and 
p o s i t i o n  of temperature measurement ( see  5.11.2) 

(2) Mounting method of specimen ( see  5.11.2) 

(3) Maximum opera t ing  temperature ( see  5.11.3) 

(4) Duration of test  ( s e e  5.11.3) 

(5) 14aximum load cu r ren t  ( s ee  5.11.3) 

(6) Recovery time ( s e e  5.11.3) 

(7) Requirements f o r  f i n a l  measurements ( see  5.11.4) 

0 5.12 Capacitance 

5.12.:L Equipment 
br idge  wi th  an  accuracy not  exceeding - + 5 X, o r  measuring apparatus  wi th  a t  
least equiva len t  accuracy. 

The equipment f o r  t h i s  test  shall be a capac i tance  

5.12.2 Prepara t ion  
appara tus  and t h e  specimen t o  minimize e r r o r s  i n  t h e  measurements. 

Care must be taken on connection between t h e  measuring 

I f  t h e  d e t a i l  s p e c i f i c a t i o n  s p e c i f i e s  s p e c i a l  p repara t ion  before  test, 
mounting of specimen, etc.,  such requirements s h a l l  be complied with.  

5.12.3 T e s t  Measure t h e  capaci tance wi th  an  a.c. vol tage  of 1 kHz -f 200 Hz 
o r  of 1 MHz + 200 kHz. 
poss ib l e  lower value which w i l l  no t  r e s u l t  i n  any t roub le  i n  t h e  test. 

I n  t h i s  procedure, t h e  a.c. vo l tage  s h a l l  have a 

Carry out  t h e  test on t h e  pos i t i ons  given i n  (1) t o  (3) below as 
s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n  ( see  Fig. 9 ) .  

(1) 13etween one con tac t ,  and a l l  o the r  con tac t s  connected toge the r  wi th  
metallic p a r t s  a t  a common poin t  and ear thed.  

(2) 13etween any two ad jacen t  con tac t s ,  wi th  a l l  o the r  con tac t s  and metallic 
p a r t s  a r e  connected t o  e a r t h  a t  a common point .  

( 3 )  Other measuring p o s i t i o n s  s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n .  

Fig. 9. Measuring p o s i t i o n  of capaci tance 

She 

Contact 
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5.12.4 Items to be specified in detail specifications 
shall be specified in detail specifications: 

The following items 

(1) Measuring apparatus and its accuracy (if necessary) (see 5.12.1) 

(2 )  Test frequency (if necessary) (see 5.12.3) 

(3) Position of measurement (see 5.12.3) 

5.13 

5.13.1 Equipment The equipment for this test shall be the indicating 
thermoelectric thermometer of grade 2.0 specified in JIS C 1601, the 
indicating resistance thermometer of Grade 2.0 specified in JIS C 1603, or 
thermometers at least equivalent. 

Derating of current carrying capacity due to temperature 

5.13.2 Preparation Unless otherwise specified in the detail specification 
the mounting method and wired states of the specimen shall be as stated 
below during this test. 

The specimen shall be mounted in the still air inside a vessel which 
can protect the specimen from receiving external heat. 

The size of the vessel shall be such that the distance from the 
end of specimen to the side of vessel is at least 200 mm, that to 
the bottom is at least 50 mm and that to the top is at least 150 mm. 

The specimen shall be as free as possible in the vessel. 

The specimen may be mounted by a heat insulating material of 
thermal conductivity not exceeding 2 W / m K  in contact with the specimen 
at an area not exceeding 20 X of all the surface areas of the specimen. 

Connect wires which can pass the maximum current applicable to the 
contact to the specimen. 
placed in the measuring vessel by 250 mm or more. 

The wires connected to the specimen shall be 

In the case of a multi-pole connector every contact shall be 
connected in series and the length of the wire shall be about 250 mm. 

The sensing part of thermometer shall be fitted to the portion nearest 
to joint on the specimen contact appearing outside the insulating body. 

5.13.3 Test Carry out the test as follows: 

(1) Test method 

- 

(a) Pass the current specified in the detail specification through the 
contact of the specimen for a duration not exceeding 1 h, and 
measure the temperature t b  of the temperature measurement 
position. Measure the ambient temperature tu inside the measuring 
vessel at the same time. Calculate the temperature rise dt from 

t b  and tu by means of the following formula: 

The test current may be either of d.c. or a.c., but in the 
case of a.c. the current shall be that expressed in r.m.s. value. 
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Unless specified in the detail specification, the number of speci- 
mens shall be 3,  and the current levels shall be not less than 3 
levels 

Unless specified in the detail specification, the temperature rise 
At means the average value on 3 specimens. 

Unless specified in the detail specification, the measurement 
position of ambient temperature shall be a position on the plane 
passing the axis of specimen and about 50 mm apart from the center 
of the longitudinal plane. 

(2) Determination of derating curve 

(a) Illustrate the results obtained from the measurement of (1) as 
shown in Fig. 10 by plotting the current on the ordinate and the 
temperature on the abscissa. 

Fig. 10. Example of a current-carrying capacity 

limit 

(b) Determine the derating curve according to the provision of detail 
specification employing the curve shown in Fig. 11 as the base 
curve. 

Specify the derating factor x in xi, shown in Fig. 11 in the 
detail specification by taking the dispersion from the base curve 
due to specimen and the error in temperature measurement by the 
measuring device into consideration. 
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Fig. 11. Example of a d e r a t i n g  curve 
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5.13.4 Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  
s h a l l  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s :  

The fol lowing i t e m s  

(1) 

(2) 

Kind of temperature  sensor  ( see  5.13.1) 

S i z e  of measuring v e s s e l  and mounting method of specimen ( i f  necessary)  
(see 5.13.2) 

( 3 )  Kind and s i z e  of connecting w i r e  ( i f  necessary)  ( s e e  5.13.2) 

( 4 )  P o s i t i o n  of temperature  measurement ( i f  necessary)  ( s e e  5.13.2) 

(5)  Value and na tu re  (d.c. o r  a.c.> of test  c u r r e n t  ( s ee  5.13.3) 

(6 )  Number of specimens, i f  it i s  o the r  than  t h r e e  ( i f  necessary)  ( see  
5.13.3 

(7) Derat ing f a c t o r  of base curve t o  ob ta in  de ra t ed  curve ( s e e  5.13.3) 

6. Mechanical performance tests 

6.1 Res is tance  t o  v i b r a t i o n  (see J I S  C 0040) 

6.1.1 Equipment 
having s u f f i c i e n t  performances t o  ob ta in  t h e  requi red  characteristics given 

The equipment f o r  t h i s  test s h a l l  be a t e s t i n g  machine 

below. 

(1) Required c h a r a c t e r i s t i c s  The characteristics requi red  of t h e  
v i b r a t i o n  tester and mounting j i g  wi th  t h e  specimen mounted t o  t h e  
tester are as fol lows:  
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(1.1) Basic motion The bas i c  motion shall be s inuso ida l  r e l a t e d  t o  time 
and such that t h e  f i x i n g  po in t s  of t h e  specimen are moving 
s u b s t a n t i a l l y  i n  phase and i n  s t r a i g h t  p a r a l l e l  l i n e s  wi th in  t h e  
r e s t r i c t i o n  r e s u l t e d  from (1.2) and (1.3).  

(1.2) Transverse motion The maximum v i b r a t i o n  amplitude a t  t h e  observing 
po in t s  i n  any d i r e c t i o n  perpendicular  t o  t h e  s p e c i f i e d  a x i s  s h a l l  not  
exceed 50 % of t h e  spec i f i ed  amplitude f o r  v i b r a t i o n  f requencies  up 
t o  500 Hz, and 100 % f o r  f requencies  exceeding 500 Hz. 

(1.3) Di s to r t ion  The d i s t o r t i o n  a t  t h e  re ference  poin t  shall not  exceed 
25 % covering t h e  frequency range up t o  50 kHz o r  f i v e  times t h e  
d r iv ing  frequency, whichever is t h e  l a r g e r .  

(1.4) Vibrat ion amplitude to le rances  The to l e rances  on v i b r a t i o n  
amplitude a t  t h e  observing poin t  and t h e  re ference  poin t  shall be as 
given below. 
tolerances.  

E r ro r s  i n  t h e  measurements are included i n  t h e  above 

( a )  Reference poin t  The to l e rances  on con t ro l  s i g n a l s  a t  t h e  
re ference  poin t  s h a l l  be + 15 %. - 

(b)  Observing po in t  The to l e rances  on v i b r a t i o n  amplitude a t  t h e  
observing poin t  s h a l l  be as follows: 

Up t o  and inc luding  500 Hz: 
Over 500 Hz: 

+ 25 % 
+ 50 % 
- 
- 

(1.5) Frequency to l e rances  The to l e rances  on f requencies  shall be as 
fol lows : 

Over 10  Hz up t o  and inc luding  50 Hz: 
Over 50 Hz: 

+ 1 Hz 
+ 2 %  
- 
- 

(1.6) Sweeping The sweeping shall be made continuously and i ts  frequency 
s h a l l  be changed as exponent ia l  func t ion  of t i m e .  
sweeping s h a l l  be one octave/min and t h e  to l e rance  on it i s  + 10 %. 

The rate of 
- 

6.1.2 Prepara t ion  
d e t a i l  spec i f i ca t ion .  

The specimen s h a l l  be mounted as spec i f i ed  i n  t h e  

When t h e  cable  i s  connected t o  t h e  specimen, t h e  cab le  shall be so 
i n s t a l l e d  that t h e  specimen rece ives  t h e  same r e s t r a i n t  and mass as those  i n  
normal se rv ice .  To accomplish t h e  above it i s  necessary that the c a b l e s  are 
secure ly  a t t ached  t o  t h e  mounting j i g .  

Unless otherwise spec i f i ed ,  a l l  t h e  con tac t s  under test  shall be 
connected i n  series because they are subjec ted  t o  c h a t t e r i n g  tes t  i n  
accordance wi th  5.5. 

6.1.3 T e s t  Carry out  t h e  test as follows: 

(1) Severit ies 

- 
A v i b r a t i o n  s e v e r i t y  s h a l l  be s e l e c t e d  from Table 4 and 

spec i f i ed  i n  t h e  d e t a i l  spec i f i ca t ion .  
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Table 4 .  Severities 
~~ 

Examples of application 
Vibration 
frequency 
range 

Number of sweeping cycles 
in each axial direction 

Zero-to-peak amplitude 
or acceleration Hz 

0.35 m 
or 49 m/s2 

1.75 mm 
Ir 98 m/s2 

1.5 mm or 
196 m/s2 

~ 

10 to 55 10 10 

10  

Components used in large 
industrial power supply, 
heavy rotating machinery, 
steel rolling mills, large 
merchant ships and naval 
vessels. 

Components used in general 
installation on ground, 
general land transportation, 
high speed s m a l l  vessels and 
general aircraft. 

Components mounted to s ace 
craft launcher (196 m/c 1, 
and aircraft engines. 

! 

10 10 to 500 - 

10 10 to 2000 10 

55 to 500 10 10 Applicable to similar 
components as that in 
category 10 to 500 Hz. 
However, at frequencies less 
than 55 Hz, this is 
applicable to small and 
rigid components without 
resonance response. 

- 

10 
~ 

Applicable to simi lar 
components to that in 
category 10 to 2000 Hz. 
However, at frequencies less 
than 55 Hz, this is 
applicable to small and very 
rigid components without 
resonance response. 

55 to 2000 10  

~~~ ~ ~~ ~ 

Applicable to similar 
components as that in 
category 55 to 2000 Hz. 
However, this is applicable 
to small components with 
high rigidity due to their 
construction such as 
transistors, diodes, 
resistor elements and 
capacitors which are sealed 
with resin. 

100 to 2000 10 10  
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(2)  Preconditioning As specified in the detail specification. 

(3) Initial measurements Examine the appearance, electrical and 
mechanical performances as specified in the detail specification. 

(4) Testing conditions Apply the vibration in three directions mutually 
at right angle including the mating axis direction. 

(5) Intermediate measurements Carry out the test of 5.5 throughout the 
test duration. 
specification requires so. 

Carry out the test of 5.7, if the provision of detail 

(6) Recovery As specified in the detail specification. 

(7) Final measurements Examine the appearance, electrical and mechanical 
performances as specified in the detail specification. 

6.1.4 
shall be specified in detail specifications: 

Items to be specified in detail specifications The following items 

(1) Mounting jig and mounting method of specimen (see 6.1.2) 

(2) Kind and size of cable to be used (if necessary) (see 6.1.2) 

(3)  Mounting jig and mounting method of cable (if necessary) (see 6.1.2) 

(4) Vibration frequency range [see 6.1.3 (i)] 

(5) Vibration amplitude [see 6.1.3 (i)] 

(6) Duration of endurance test (if necessary) [see 6.1.3 (4)l 

(7) Preconditioning (if necessary) [see 6.1.3 (211 

(8) Initial measurement items [see 6.1.3 (311 

(9)  Connecting method of contacts to be tested (if necessary) (see 6.1.2) 

(10) Chattering of contacts and she l l s  during test [see 6.1.3 (5)l 

(11) Contact resistance variation (if necessary) [see 6.1.3 ( 5 ) ]  

(12) Recovery (if necessary) [see 6.1.3 (611 

(13) Final measurement items [see 6.1.3 (711 

(14) Maximum magnetic interference (if necessary) 

6.2 Shock (see JIS C 0041) 

6.2.1 Equipment 
having sufficient performances to obtain the required characteristics. 

The equipment for this test shall be a testing machine 
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O.ID_ ~ 

0.0 - ~ D _L - D >  
r 

-e i > 3 
2.5 D 2.5 D 

- 0.1 D 

(1) Required c h a r a c t e r i s t i c s  The shock t o  be app l i ed  to t h e  observing 
po in t ,  w i th  t h e  specimen mounted t o  the shock tester and mounting j i g ,  
shall be a pulse  approximate t o  one of t h e  i d e a l  curves  of a c c e l e r a t i o n  
VS. t i m e  shown by broken l i n e s  i n  Figs. 1 2 ,  13 and 14. 

- - _ _  Nominal pu l se  

Tolerance boundaries 

D : Durat ion of nominal pu ise  

A : Peak a c c e l e r a t i o n  of nominal pu l se  

T, : Minimum time dur ing  which t h e  shock should be monitored, when 
an  ord inary  shock tester is  employed 

T2 : Minimum t i m e  dur ing  which the shock should be monitored, when a 
v i b r a t i o n  tester is  employed 
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O - - - - - - - - __ - 
- 0.2A 

2.5D 
2- 

60 = T2 
4 > 

Nominal pu lse  

Tolerance boundaries 

Duration of nominal pu lse  

Peak a c c e l e r a t i o n  of nominal pu lse  

Minimum t i m e  during which the shock should be monitored, when 
an  ord inary  shock tester i s  employed 

Minimum t i m e  dur ing which t h e  shock should be monitored, when a 
v i b r a t i o n  tester i s  employed 

Fig. 14. Trapezoidal pu lse  

In teg ra t ion  per iod 

L=jo.lD 

Nominal pu lse  

Tolerance boundartes 

Duration of nominal p u l s e  

Peak a c c e l e r a t i o n  of nominal pu lse  

Minimum t i m e  dur ing which t h e  shock should be monitored, when 
an  ord inary  shock tester i s  employed 

Minimum t i m e  dur ing  which t h e  shock should be monitored, when a 
v i b r a t i o n  tester i s  employed 
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( a )  Waveform of bas i c  pu l se  The t r u e  va lues  of a c t u a l  pu l se  waveform 

The waveforms t o  be s p e c i f i e d  are 
s h a l l  f a l l  w i th in  t h e  to l e rance  boundaries shown by continuous 
l i n e s  i n  r e spec t ive  f i g u r e s .  
shown below. 

Unless otherwise s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n ,  t he  
ha l f - s ine  wave s h a l l  be used i n  t h e  tes t .  

Saw-tooth wave: An asymmetric t r i a n g l e  w i t h  a s h o r t  rise t i m e  
as shown i n  Fig. 12 

Half-sine wave: One ha l f  cyc le  of s i n e  wave as shown i n  Fig. 13 

Trapezoidal  wave: A symmetrical t rapezoid  wi th  s h o r t  rise and 
f a l l  t i m e s  as shown i n  Fig. 14  

(b )  Veloc i ty  change t o l e r a n c e  For a l l  pu l se  shapes,  t h e  a c t u a l  
v e l o c i t y  change shall be wi th in  + 15  % of t h e  value corresponding 
t o  t h e  nominal pulse .  
i n t e g r a t i o n ,  t h e  a c t u a l  pu lse  shall be i n t e g r a t e d  from 0.4 D 
before  t h e  pulse  t o  0 . 1 ~  beyond t h e  pulse .  

To determine t h e  v e l o c i t y  change by 

The D is t h e  du ra t ion  of t h e  nominal pulse .  

( c )  Transverse motion The p o s i t i v e  o r  nega t ive  peak a c c e l e r a t i o n  a t  
t h e  monitoring po in t ,  perpendicular  t o  t h e  intended shock 
d i r e c t i o n ,  s h a l l  not  exceed 30 % of t h e  peak a c c e l e r a t i o n  of t h e  
nominal pu l se  i n  t h e  intended d i r e c t i o n ,  when measured wi th  t h e  
measuring system s t a t e d  i n  ( 2 ) .  

( 2 )  Measuring system The c h a r a c t e r i s t i c s  of measuring system shall be 
such that i t  can determine t h a t  t h e  t r u e  va lue  of pu l se  a c t u a l l y  
measured a t  t h e  monitoring po in t  i n  t h e  intended d i r e c t f o n  f a l l s  w i th in  
t h e  to l e rance  boundaries requi red  by t h e  r e l evan t  one of Figs .  12,  13 
o r  14. 

The frequency response of the o v e r a l l  measuring system, inc luding  
the  accelometer ,  s h a l l  be wi th in  the  l i m i t s  shown i n  Fig. 15, s i n c e  i t  
in f luences  t h e  measurement accuracy s i g n i f i c a n t l y .  
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Low-f requency High-frequency Frequency beyond which t h e  
cut-of f cut-of f response may rise above - + 1 dB 

HZ IrHZ k H Z  

Fig. 15. Frequency c h a r a c t e r i s t i c s  of measuring system 

0.2 

Frequency 

fi f i  f3 h 

20 120  20 40 

0.5 

1 

3 

I l I I 

10 50 I 15 30 

4 20 10 20 
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11 

1 4 2 4 

0.5 2 1 2 

18 0.2 
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1 1 2 

6.2.2 Prepara t ion  
d e t a i l  s p e c i f i c a t i o n .  
cab le  shall be so  i n s t a l l e d  that t h e  specimen r ece ives  t h e  same r e s t r a i n t  
and mass as those  i n  normal se rv i ce .  
necessary t h a t  t he  cab le s  are secure ly  a t t ached  t o  t h e  mounting j i g .  

The specimen shall be mounted as s p e c i f i e d  i n  the  
When t h e  cab le  is  connected t o  t h e  specimen, t h e  

To accomplish the above i t  i s  

Unless otherwise s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n ,  a l l  the 
con tac t s  under test  shall be connected i n  series because they are subjec ted  
t o  t h e  test  of 5.5. 

6 . 2 . 3  Test Carry out  t h e  test as follows: 

(1) S e v e r i t i e s  The s e v e r i t y  s h a l l  be s e l e c t e d  from Table 5 and s p e c i f i e d  
i n  the  d e t a i l  s p e c i f i c a t i o n .  
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Veloc i ty  change V m/ s 

Half-sine wave Saw-tooth wave Trapezoidal  wave 
2 

V =-AD V =0.5AD V = û . 9 A D  
rr 

Table 5. S e v e r i t i e s  

294 

490 

18 3.4 

11 3.4 

98 1 1 6 1 3.7 2.9 5.3 I l 
I I I - - 4900 I 1  3.1 

I I - - 14700 1 0.5 I 4.7 
I I 1 1 

Precondi t ion ing  A s  s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n .  

I n i t i a l  measurements Examine t h e  appearance, electrical  and 
mechanical performances a s  s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n .  

Tes t ing  condi t ions  Unless otherwise s p e c i f i e d ,  apply t h r e e  success ive  
shocks i n  each of s i x  d i r e c t i o n s  a long  t h r e e  mutually perpendicular  
axes ,  inc luding  two d i r e c t i o n s  along t h e  a x i s  of mating, i.e. 18 shocks 
i n  t o t a l .  

Carry out  t h e  tes t  of 5.5 throughout t h e  test  dura t ion .  Carry out  
t h e  test  of 5.7, i f  t h e  provis ion  of d e t a i l  s p e c i f i c a t i o n  r e q u i r e s  so. 

Recovery A s  s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n .  

F i n a l  measurements Examine t h e  appearance, electrical  and mechanical 
performances as s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n .  

6.2.4 Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  
s h a l l  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s :  

The fol lowing i t e m s  

(1) Mounting j i g  and mounting method of specimen ( s e e  6.2.2) 

(2 )  Kind and s i z e  of cable  t o  be used ( i f  necessary)  ( s e e  6.2.2) 

(3 )  Mounting j i g  and mounting method of cab le  ( i f  necessary)  ( s e e  6.2.2) 

(4)  Seve r i ty  (peak a c c e l e r a t i o n ,  du ra t ion  and waveform of pulse)  [ s e e  6.2.3 
(11 1 

( 5 )  Precondi t ioning ( i f  necessary)  [see 6.2.3 (211 

(6 )  I n i t i a l  measurement items [ s e e  6.2.3 (311 

(7 )  Connecting method of con tac t  t o  be t e s t e d  ( i f  necessary)  ( s e e  6.2.2) 

(8) Chat te r ing  of c o n t a c t s  and s h e l l s  during test  [ s e e  6.2.3 ( 4 ) ]  

(9)  Contact r e s i s t a n c e  v a r i a t i o n  ( i f  necessary)  [ s e e  6.2.3 ( 4 ) ]  
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(10) Direc t ion  and number of shocks ( i f  necessary)  [ s e e  6.2 .3  (411 

(11)  Recovery ( i f  necessary)  [see 6.2 .3  (5)] 

(12)  F i n a l  measurement items [ see  6.2 .3  (611 

6 .3  Mechanical opera t ion  ( repea ted)  

6.3 .1  Equipment 
t h e  tes t  s t a t e d  i n  6.3.3 and can confirm t h e  number of opera t ing  cyc le s  by 
an adequate means. 

The equipment s h a l l  have a mechanism which can perform 

6.3 .2  Prepara t ion  
d e t a i l  spec i f i ca t ion .  

The specimens shall be prepared as s p e c i f i e d  i n  the  

6.3 .3  Test Carry out  t h e  test  as follows: - 
(1) I n i t i a l  measurements Examine t h e  appearance, e l e c t r i c a l  and 

mechanical performances as s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n .  

( 2 )  T e s t  procedure 

( a >  Number of opera t ing  cyc le s  Mount t h e  specimen according t o  the 
method s t a t e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n  and then sub jec t  i t  t o  
engagement and disengagement i n  the normal manner, f o r  the number 
of cyc le s  s e l e c t e d  from Table 6 and s p e c i f i e d  i n  t h e  d e t a i l  
s p e c i f i c a t i o n .  

Table 6. Number of opera t ion  cyc les  
Unit: cycle  

50 100 250 500 1000 2000 5000 10000 

A device which can mate and s e p a r a t e  t h e  specimen may be 
used, i f  t h e  d e t a i l  s p e c i f i c a t i o n  permits  use of t he  device.  

(b )  Speed of opera t ion  The speed of opera t ion  s h a l l  be as s p e c i f i e d  
i n  t h e  d e t a i l  s p e c i f i c a t i o n .  

(3 )  F i n a l  measurements Examine t h e  appearance, electrical and mechanical 
performances as s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n .  

6.3.4 Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  The following i t e m s  
s h a l l  be spec i f i ed  i n  de t a i l - spec i f i ca t ions :  

(1) Mounting method of specimen ( s e e  6.3 .2)  

(2 )  I n i t i a l -  measurement items [ see  6.3.3 ( i ) ]  

( 3 )  Number of opera t ion  cycles [ s e e  6.3 .3  (211 

(4) Use o r  non-use of mating and sepa ra t ing  device [ s e e  6.3.3 (211 

(5) Speed of opera t ion  [ s e e  6.3 .3  (211 

(6 )  F i n a l  measurement items [ s e e  6.3 .3  (311 0 
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6.4 

6.4.1 Equipment 
t e n s i l e  tester having enough performances t o  c a r r y  ou t  t h e  test of 6 . 4 . 3 .  

Gauge r e t e n t i o n  f o r c e  ( r e s i l i e n t  c o n t a c t )  

The equipment f o r  th i s  test  s h a l l  c o n s i s t  of gauges and a 

6.4.2 Prepa ra t ion  The maximum s i z e  gauge s p e c i f i e d  i n  t h e  d e t a i l  
s p e c i f i c a t i o n  shall be i n s e r t e d  i n t o  t h e  female con tac t  of t h e  specimen t o  a 
depth i n  normal use and withdrawn t h r e e  times un le s s  otherwise specif ied.  

For t h e  m a l e  con tac t  similar p repa ra t ion  shall be made by means of 
minimum s i z e  gauge. 

6.4.3 - T e s t  
s p e c i f i c a t i o n  i n t o  t h e  female con tac t  and then  measure t h e  r e t e n t i o n  f o r c e  
i n  t h e  d i r e c t i o n  of withdrawal. For t h e  male c o n t a c t ,  measure t h e  f o r c e  i n  
a similar way by applying t h e  maximum s i z e  gauge. 

I n s e r t  t h e  minimum s i z e  gauge s p e c i f i e d  i n  t h e  d e t a i l  

6.4.4 Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  
s h a l l  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s :  

The fol lowing items 

(1) Mounting method of con tac t  t o  be t e s t e d  (see 6.4.2) 

( 2 )  Number of c o n t a c t s  t o  be t e s t e d  (see 6.4.2) 

( 3 )  Number of i n s e r t i o n  and withdrawal c y c l e s  ( i f  necessary)  (see 6.4.2) 

( 4 )  Details of gauges t o  be used (see 6.4.2 and 6.4.3) 

6.5 Probe damane 

6.5.1 Equipment The equipment f o r  t h i s  test shall c o n s i s t  of t h e  test 
j i g s  shown i n  Figs .  1 6  t o  18, and a tester having enough performance f o r  
ca r ry ing  out  t h e  test .  

Unless s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n ,  t h e  t es t  p i n  t o  be used 
s h a l l  comply wi th  t h e  following requirements: 

(1) The p in  s h a l l  be made of hardened steel ,  s h a l l  have s p h e r i c a l  end and 
pol ished su r face .  

( 2 )  The l e n g t h  shall be 3 / 4  of t h e  minimum depth of normal i n s e r t i o n  a t  t h e  
maximum. (dimension A i n  Fig. 1 6 )  

(3)  The diameter shall be equal  t o  t h e  nominal diameter of a p p l i c a b l e  m a l e  
con tac t  (dimension B i n  Fig. 16)  

6.5.2 Prepa ra t ion  The c y l i n d r i c a l  female con tac t  t o  be t e s t e d  (specimen) 
s h a l l  be f i x e d  t o  t h e  j i g s  which can r o t a t e  during t h e  tes t  as i l l u s t r a t e d  
i n  Figs. 1 7  and 18 with i ts  mating a x i s  ho r i zon ta l .  

When t h e  con tac t  i n t e g r a t e d  i n  a connector is  t e s t e d  as shown i n  
Fig. 18, t h e  con tac t  shall be locked t o  prevent i t s  r o t a t i o n  i n  t h e  
connector. 
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6.5.3 - Test 
specimen t o  t h e  spec i f i ed  depth,  and r o t a t e  t h e  specimen s t e a d i l y  around i t s  
a x i s  through 360'. 
s p e c i f i e d  sequence. Unless such depth and sequence are spec i f i ed  i n  the  
d e t a i l  s p e c i f i c a t i o n ,  i n s e r t  t he  j i g  t o  3 / 4  of t h e  depth a t  normai i n s e r t i o n  
(consider t h i s  depth as t h e  spec i f i ed  dimension A ) ,  and then i n s e r t  t o  a 
depth 2/3A and 1 /3A i n  t h e  given order.  
carry out t h e  test  of 6 . 4 .  

I n s e r t  t h e  j i g  which can e x e r t  t h e  spec i f i ed  moment t o  t h e  

Repeat such opera t ion  by changing t h e  depth i n  t h e  

After app l i ca t ion  of t h e  moment, 

6.5.4 
shall be spec i f i ed  i n  d e t a i l  spec i f i ca t ions :  

Items t o  be spec i f i ed  i n  d e t a i l  s p e c i f i c a t i o n s  The following items 

(1) Length A of test p in  ( i f  neccessary) ( s e e  6.5.1) 

(2 )  Shape of end and f i n i s h  of t es t  p in  ( see  6.5.1) 

( 3 )  Value of t h e  bending moment ( s e e  6.5.3) 

(4 )  0 Details of j i g  which e x e r t s  bending moment (see 6.5.1) 

(5) Depth and sequence of i n s e r t i o n  of j i g  which e x e r t s  bending moment ( i f  
necessary)  ( s e e  6.5.3) 

Fig. 16. J i g  which e x e r t s  bending moment 

n Spacer Test pin 

Handle 

Weight 

Fig. 17. Holding j i g  t o  test  ind iv idua l  contac t  (An example) 

Specimen 
\ 
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Fig. 18. J i g  t o  test  contac t  b u i l t  i n  connector (An example) 

6.6 I n s e r t i o n  and withdrawal f o r c e s  

6.6.1 Equipment The equipment f o r  t h i s  test  shall be a t e n s i l e  tester 
having enough performances f o r  ca r ry ing  out  t h e  tes t  of 6.6.3. 

6.6.2 Prepara t ion  Such unnecessary p a r t s  f o r  test as a c c e s s o r i e s  which 
assists i n s e r t i o n  and withdrawal opera t ions ,  s h a l l  be removed, and t h e  
specimen shall be mounted t o  t h e  t e s t i n g  machine as s p e c i f i e d  i n  t h e  d e t a i l  
s p e c i f i c a t i o n .  

An app l i cab le  gauge may be used in s t ead  of one of t h e  c o n t a c t s  of t h e  
specimen. 

6.6.3 Test Measure t h e  i n s e r t i o n  and withdrawal fo rces ,  consecut ive ly  
f i v e  times by i n s e r t i n g  and withdrawing t h e  mating component o r  app l i cab le  
gauge i n t o  and from t h e  connector a t  a cons tan t  rate i n  t h e  a x i s  d i r e c t i o n .  

6.6.4 
shall be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s :  

Items to be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  The fol lowing i t e m s  

(1)  Mounting method of specimen ( see  6.6.2) 

(2)  Parts unnecessary f o r  t e s t  (see 6.6.2) 

(3 )  Details of app l i cab le  gauge ( i f  necessary)  ( s e e  6.6.2) 

(4)  Rates of i n s e r t i o n  and withdrawal ( i f  necessary)  ( see  6.6.3) 

6.7 Cable clamp robustness  ( a g a i n s t  cab le  p u l l )  

6.7.1 Equipment The equipment f o r  t h i s  test  shall be a t e n s i l e  tester 
having enough performances f o r  ca r ry ing  out  t h e  tes t  of 6.7.3. 
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6 .7 .2  Prepara t ion  
normal manner t o  t h e  specimen by means of t h e  clamping device,  and t h e  
assembly shall be mounted as s p e c i f i e d  i n  the  d e t a i l  s p e c i f i c a t i o n .  

An app l i cab le  cab le  t o  t h e  specimen i s  f i t t e d  i n  the  

Unless otherwise s p e c i f i e d  i n  the d e t a i l  s p e c i f i c a t i o n ,  t h e  cables  
shall not  be connected t o  t h e  contac ts .  

6.7 .3  - Test 
v e r t i c a l  pos i t i on ,  and apply a t e n s i l e  f o r c e  t o  t h e  f r e e  end of cable  
a x i a l l y .  
rate not  exceeding 20 N / s ,  hold t h e  f o r c e  a t  that value f o r  1 min, and then 
examine ex i s t ence  o r  non-existence of cab le  displacement and of any 
abnormality on the  cab le  and cable  clamp. 

F ix  t h e  specimen t o  a mounting s tand  so  that t h e  cab le  i s  i n  a 

Inc rease  t h e  t e n s i l e  f o r c e  t o  t h e  s p e c i f i e d  va lue  gradual ly  a t  a 

6 .7 .4  
shall be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s :  

Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  The fol lowing items 

( i )  Applicable  cab le  ( s e e  6 . 7 . 2 )  0 - 
( 2 )  Connection between cable  and con tac t  ( i f  necessary)  ( see  6 . 7 . 2 )  

( 3 )  Mounting method of specimen ( see  6 . 7 . 2 )  

( 4 )  Magnitude of t e n s i l e  f o r c e  ( see  6 . 7 . 3 )  

6 . 8  Effec t iveness  of connector cou.pline; devices  

6 . 8 . 1  Equipment 
having enough performances f o r  ca r ry ing  out  t h e  test  of 6 . 8 . 3 .  

The equipment f o r  t h i s  test  shall be a t e n s i l e  tester 

6 . 8 . 2  Prepara t ion  
means of t h e  coupl ing device,  and t h e  assembly shall be mounted t o  t h e  
tester as s p e c i f i e d  i n  t h e  d e t a i l  s p e c i f i c a t i o n .  

The specimen shall be mated i n  t h e  normal manner by 

6 . 8 . 3  - T e s t  
g radual ly  a t  the  s p e c i f i e d  rate up t o  the  s p e c i f i e d  value,  maintain t h e  
f o r c e  f o r  15 s. 

Apply a t e n s i l e  f o r c e  t o  the  specimen along i t s  mating a x i s  

Examine whether t h e  connector is  enough mating during the  
t e n s i l e  f o r c e  app l i ca t ion .  

Remove t h e  t e n s i l e  fo rce ,  and then  examine ex is tence  o r  non-existence 
of any abnormality on t h e  coupling device. 

6.8 .4  
s h a l l  be s p e c i f i e d  i n  d e t a i l  spec i f i ca t ions :  

Items t o  be s p e c i f i e d  i n  d e t a i l  s p e c i f i c a t i o n s  The fol lowing items 

(1) Mounting method of specimen ( see  6 . 8 . 2 )  

( 2 )  Pos i t ion  t o  which t e n s i l e  f o r c e  i s  appl ied  ( see  6 . 8 . 3 )  

(3 )  Value of t e n s i l e  f o r c e  and rate of a p p l i c a t i o n  ( see  6 . 8 . 3 )  

6.9 Robustness of mountiner D a r t  ( s ta t ic  load.  a x i a l  and toraue)  

6.9.1 Equipment 
machine and a s e t  of j i g s  which can apply t h e  f o r c e  and/or to rque  
continuously t o  t h e  specimen and have enough performances f o r  car ry ing  out  
t h e  test  of 6.9.3. 

The equipment f o r  t h i s  test shall c o n s i s t  of a t e s t i n g  

Full document details: JIS C 5402-1992

http://www.avadocuments.com/doc/jis-c-5402-1992
http://www.avadocuments.com/doc/jis-c-5402-1992

