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Bestact

1. Outline Drawing

Dimensions (mm)

¥
1 2,601
.T
Lo = Section View -
: ;,E.:M“M.jc Movable Contact  § E
Suionary Contnet Members Terminal A
; J 35
& . |
B -
Hermetically Sealed l.—.”'
Glass Envelope

(1T blax, 38.5

Fig. | Construction and Dimensions of Bestact Switch
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2. Ratings and Specifications

. For General ;
Application p For Heavy Duty
Remarks
Type R14 RIS
Contict Arradigement 1a .
Raing Continasous Curment 5A =
AC OV 1A Tniadmctive lod
Raing Operational
Current *! 2, Inductive lowd
e HAN R 2N (Time Constant (LIR), 7= 100 ms)
é Max. Making Cumrent*? 220 VAC 30 A Power factor 0.7
) IHIVAC 30 A Power lacior 0.4
£ | Max. Breaking Curmat*? 10VDC 0.6A | 11IDVDC 06A
E YOVDC O4A | 20VDC 04a | oo Coustantt=100ms
E e — -
~ | Min. Operating Power Ratings 1V ImA 4V 10mA =
Withstnd Voltage Across Condacts B VAL 1 minuse —_
Insulation Resistance 107 £2 or greater With $00 VDC megger
Initial Coniact Resistance 100 mi3d or liss S milorkess | 6VDC 1A
Pickup Ampere-Tums 180 = 230 AT Yaskawa standird ooil is 3000
: turns, 33,5 mm loag, 10,5 mm LI,
E’ Dropout Ampene-Torms 60 AT or preater with 0.2 min dia wine
E‘ Crperation Time 4 mes or less I.’::L{Imling_ bounce) | ALI50% of pickup ampere-tams
~ | Releasing Time 2 ms of leas*? using standard coil
e 50000000 | Over 100,000,000 B
Mechanical Life . Beera
Vibkration Resistance X G o greater 200 = 10 Hz

i

=

Impact Resistince

40 G or greater {100 G or greater)

Vilue in { ) indicates breakdown G

Terminal Dinwing Force

2205 Ib (10 kg)

Npz

2
"3

"

Where 220 WAL, the raled oporateonil curment |8 set 8 10 times this value wpon making (PF: 006 - 0.7) and | time this valuee gpon
breaking (FF; L3 - 0.4}, Rated operational currest 1 A means 10 A muking and | A breaking, Where |10 %1 i indicated, the
current (8 sei a1 | ime closing and | Gme breaking,.
The maximum making corrent complies with JIS C 4531, and ensbles 100 limes making &t & power facior of PF: 0.7,

The maximum hreaking cament, by mefermng JIS C 4531, is based on swliching 25 tbmes 8t PE (04, Time constant, = 1M mas

im elther of 100 VOC or 220 ¥V cases.

T breaking time indicates the value when the coil is equipped with o flywheel diode.
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3. Contact Characteristics
3.1 Contact Resistance Distribution (including any specific lead resistance)

Measuring conditions: Excite by 150% of the switch's pickup ampere-lums
using siandard coil and flow a current of 1 A at 6 VDC through the contacts.
Measure contact resisiance by the four-terminal method (Fig. 2).

500 F
M K14 RIS
; . dof _
b
2 20 E M
E §
5 10 + ]
1
{1 i i i m _HT‘ | e | i_r— i
1] i 40 1l i Moo1od 15 200 [ MW
Contact Resistance (mi1) Contact Resistnce (mg1)

Fig. 2 Contact Resistance Distribution

3. 2 Operational Current and Temperature Rise (measured at terminals)

When actuating the switch by electromagnetic coil, radiative heat transfer o the
switch can occur. Therefore, the contacts are closed by a permanent magnet and
the temperature rise (at erminal leads) is measured to find the relationship with

operational currents (Fig. 3).

m[ PM  Measuring Point

S0 Wire [Ma. (1.25 men®)

Tempemtorn: Rise
i 4]

i i A i

i 1 2 3 4 5 6 7
REated Continooas Corrent {A)

Fig. 3 Operational Current and Temperature Rise
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3. 3 Making Current Capadity (according to Japanese Electrical Manufacturers JEM 230)
Test Conditi

Voltage and Current @ 250 VAC, 30 A (Power factor cosg =(.7)

Operation Duty :  Make an open circuit (no current breaking of test units)
immediately after opening a closed circuit and hold this
condition for 10 sec. Repeat this operation 100 times.

Contacting :  Excite by 150% of the switch’s pickup ampere-tums
{using standard coil}

No. of Tested Units  : 30 umits

Test Resulls

No defects of any of the samples were found.

3. 4 Breaking Current Capacity
fest Conditi
The test was conducted with the following conditions, according to JEM 23(.

Test Current Power Faclor (Cosg)
Cluss T Time Constant (L /R) Applications
Voltage Making current | Breaking current ms
ACI1 | 250V DA DA 06 =07 For AC magnetic contacior operation
06A 06 A :
DCI1 | 110Y (1AW (1 A) 100 ms For DC magnetic contactor operation
Operation Duty : 25 close-open operations with 10 seconds intermittence
Contacting :  Excite by 150% of the switch’s pickup ampere-tums
{using standard coil}
No. of Tested Units ;10 units for the AC 11 class
10 units for the DIC 11 class
For the DC load only
*: The above mentioned value is the value when the movable contact 15 connected o the positive
polarity.

e
Test Resulls
No defects of any of the samples were found.
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3.5 Limit of Making Circuit Current

Measurement is performed to

find the relationship of the switch's pickup ampere-turns

and the limit of the making current, according o JEM 230 (Fig. 4).

Test Conditi
Voltage and Power Factor :
Operating Duty

Contacting:

Test Result

250 VAC, power factor (cosg =0.7)

10{) times of only making circuit for each current
valoe with 10 seconds interminence

Excite by 150% of the switch pickup ampere-turns
{using standard coil)

Figure 4 shows the test results which indicate the greater the switch’s pickup
ampere-turns are, the greater the making curment can be, Switches with pickup
ampere-turns 180 or more have making current limit values of 60 A or greater.
Selection of a switch with pickup ampere-tums as large as possible is recommended
for applications requiring a large making current.

: Maximum making current

Making current possible range

L]
100 -
Bl &=
Making Current
(A) &0 =
40 -
0
n—!t

160 1800 2060 220
Pickup Ampere-Tams (AT)

Fig. 4 Making Current of Switch
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4, Insulation Characteristics

4.1 Withstand Voltage Across Contacts

A breakdown voltage is measured by repeatedly impressing a voltage with a commer-
cial frequency of 60Hz at the terminal leads of the open contact at 20°C ambient and
relative humidity 60% and holding this condition for one minute each time (Fig. 5).

50 - Miw of Tiesta: S0

m -
Mo, u[']':alsm i

0 = 15

it

10
[ 5
0 —il
LI S0 1108 IR0 1500

Withstand Yoltage (Yoms)
Fig. 5 Withstand Voluge Distribution Across Contacts

4.2 Insulation Resistance Across Terminals

Afier thoroughly cleaning and removing any dirt, grease, etc., on the surface of the
glass; insulation resistance is measured by impressing 500 VIDC at the terminal leads
of the open contact at 20°C ambient and a relative humidity of 60%. An insulative
resistance meler (megohmeter) is used for this measurement (Fig. 6).

Mo, of Teaws; 40
i -
W+
Mo, of Tests
i1
Ty
14+
10k
0 =it

it 1® 10 10" 10"
Insulation Resistance (£2)
Fig. 6 Insulation Resistance Disiribution Across Terminals
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5. Environmental Characteristics

5.1 Temperature Characteristics of Pickup and Dropout Ampere-Tarns

In general, pickup and dropout ampere-tumns of the reed switch can vary because of
ambient temperature. 'With Bestact, its pickup ampere-turmns show a tendency o
decrease because of the modulus of elasticity of the fiat spring when the temperatune
rises. In additon, its dropout ampere-turns show a similar tendency., However, this
is smaller than that which is seen with the pickup ampere-tums value.

105

100

03
Pickup Ampere-Tums
(%o}

S

i i i

40 -0 0 20 40 60 80 100 120
Ambient Temperamre (°C)

Fig. T Ambient Temperature Characteristics of Pickup Ampere-Tumns
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5.2 Creep Characteristics at High Temperature

When a reed switch is used at high ambient temperature for a long period of time, its
pickup and dropout ampere-turns decrease because of creep, that is, “relaxation™
caused in the spring material. Bestact uses a flat spring which is subject to static siress
plus an alternate stress. These stresses can produce two types of creep, that is, “static
creep” which occurs when the contact is in the “on’ condition for a long penod of time
and “dynamic creep” which occurs in repeated ‘on-ofT” condition. However, Bestact
has a structure which reduces dynamic creep to a negligible amount compared to static
crecp. Therefore, the decrease of its pickup and dropout ampere-turns because of
static creep should only be considered. Fig. 8 shows the decrease of pickup ampere-
turns due to static creep. The diagram shows the small change of pickup ampere-turns
because of static creep as long as the reed switch is used in temperatures of 120°C or

less. In addition, dropout ampere-turns decrease similarly and the amount of change is
almost the same as that seen below.

100 - - - - - - -
-
n
e 0 Ambient
140FC Temperatures
85
Pickup Ampere-Tums
(%}

o) F

t} 1 i i i
0 5 10 15 .}

Time Period (Years)

Fig. 8 Changes of Pickup Ampere-Turns
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5.3 High and Low Temperature Effect Tests

Where recd switches are stored and left as they are for a long penod, there are no time-dependent
characteristic changes at all except in special environments. Yaskawa Electric performs mea-
surements of the changes of pickup and dropout ampere-tumns, making time, breaking time and
contact resistance after leaving reed switches in isothermal vessels at -60°C and 200°C. The
contacts were left open and left closed for 50 hours. Results of these tests indicate that the
pickup ampere-tumns of the closed contacts decreased (about 2.5%), however, all other character-

istics were very close o normal.

a High Temperature Effect Test
Changes of plckop and dropoot ampers-ioms were
measured afier the contacts were placed in isothermal
vessel af 200°C where the contacts wene left open as
well as closed for 50 hours, (Fig, 9).

b, Low Temperature Effect Tew

Figure 10 shows the change of pickup and dropout
ampere-turns after the contacts were placed in vessels
o -60°C fior 50 hours, There were no sipnificant
differences seen between the open contacts and
closed comlacts.

5.4 Heat Cycle Test (according to MIL-STD-202D)

Characteristic changes were measured before and
after cycling the contacts in isothermal vessels at
-65°C and 200°C. There were no glass cracks
observed and almost no characteristic changes
afier the st (Fig. 11 and 12).

— 200°C

5 mim

- — — Mormal Temp,

A5

Cine eyele

Fig. 12 Heat Cyele Test

Varintion Factor (%)

Varistion Facior (%)

Pickup snd dropowt ampere-turns
of open conlacd diring st

10 - [xopowt ampere-tums of
- I'-'Ifftm conteet durng west
E B . Pickup ampere-farms of
,EW { " “Made™ contact during test
E80r
=
* 1

O Before Test  After Test

Fig. ¥ High Temperture Immersion Test

Diropoal amipere Eums
' -~ Pickup ampere-tms
m =
RO

== i
£l

PRF Y S R

0 Before Test  After Test
Fig. 10 Low Temperatwre Imemersion Test

1o - : - Diropontil. ampede-fLms

- Pickup am pere-tams

8

=

O Before Test  Afier Test
Fig. 11 Heat Cycle Test
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5.5 Terminal Lead Soft Solder Immersion Test

Characteristic changes are measured afier 100 - o~ ¥OPaLt ampere-tarns
immersing terminal leads (3 mm from the = : i‘»mﬂp ampere-turns
glass s=al) in soft solder baths at 260£5°C = ook : ;
for 5 seconds. There were no glass cracks g :
observed and almost no charactenistic = 80 -
changes seen after the test (Fig. 13). z

3 T

0

Before Test  Ader Test
Fig. 13 Terminal Lead Soft Solder Immersion Test

5.6 Vibration Resistance Test (resonant frequency and malfunction range)

~onditi
= Frequency : 20~ 1000 Hz
= Vibration Direction : As shown in Fig. 14

Malfunction ¢riterion (Test method 310 of MIL-STD-202E)
* Contact chattering time: 10 J sec. or greater

Test Result

Figure 14 shows the relationship of vibration frequency and malfunction acceleration.
The vibration resistance depends on the direction of vibration and contact action, as
well as whether the contacts are opened or closed. It is weakest when the direction of
contact action and vibration coincide in any case.

alk ——e— t Direction of Vibmton '-‘
L]
L]
S o} N
g_ Pickup 150% Excliation
Mo Excitation
g wf
§ s Sample pickup ampere turm 180 AT
10 = Acceleration direction of others: 40 G or greater
0 i i i i i i i 1
0 20 ki 50 10 20 M S0y 10

Frequency of Vibration (Hz)
Fig. 14 Vibration Resistance Test
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5.7 Impact Resistance Test (Mallunction 1est)
Test Conditions (Test method 213B of MIL-STD-202E)
* Free fall impact test
=  [Impact time: 11 ms

Malfupction Criterion (Test method 310 of MIL-STD-202E)
» Contact chattering time 10 | sec. or greater

Test Resulis

The impact resistance depends on the direction of contact action and impact, as
well as whether the contacts are opened or closed, It becomes weakest whan the
direction of contact action and impact coincide in any case, The minimum impact
resistance (with open contacts) is 40 G in this case. For details, see the following:

Impact Resistance Test
Direction { l
o = —— e ———
Ispact
Mo Excitation 400G 100 G or greater B0 G 100 G or greater
. 100 G or grealer 100 G or greater
150% Excitation (90 G)* (60 G)* 100 G or greater 100 G or greater

* [ ) shows the value az 110% excitation of pickup ampere wm.
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6. Electrical Life and Contact Reliability F s
6.1 220 VAC 10 A Making Current (p.f =0.7)
1A Breaking Current (p.f=0.4) =
Test Conditions 30 - Bt
*  Frequency of making and breaking 20 |_ -
curment: 3600 times / hour & RIS
»  Arc protective circuitry: None -
» Determination of fault: Check every &
time for open and close fault (Mis- 5 2 o *
contact, contact weld, eic.) P
*  No. of iested units: N =24 ‘E /
Teest Results -
Fault occurs only during breaking
»  90% reliability life
R14: 860,000 operations 0 L1 i i¥ i =)
R15: 1,050,000 operations 9 .:*Iu.ief;pmﬁiu:}{x “:55 mﬂ'}
6.2 100 VDC 0.5A Inductive Load
(Time constant T= 100 ms) Fi%
Test Conditions
« Freguency of making and breaking N=12
current: 1800 times / hour 50 |-
= Arc protective circuitry: None 2w |- o
= Stationary terminal connected to %0 "
anode (+) g
= Determination of fault: check every B 10
time for open and close fault (Mis- g (| ?
contact, contact weld, etc.) 2 /
+  No. of tested units: N = 12 *é /
Tesi Results &
»  Fault occurs only during breaking T
*  90% reliability life
R14: 420,000 operations 0 | i S i

R15: 580,00K) operations

3 456 8 10 15
No. of Operations (x 107 times)
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63 100 VDC 0.5A Resistive load
Test Conditi

Frequency of making and breaking
current: 7200 times / hour

Arc protective circuitry: None
Stationary terminal connected to
anode {+)

Detwermination of fanlt: Check every

time for open and close fault (Mis-
contact, contact weld, ete.)

Mo, of tested units: N = 10

Test Results

Fault occurs only during breaking
O0% reliability life

Rl14: 8500000 operations

R15: 11,500,000 operations

6.4 100 VDC 0.06 A Relay Coil Load
(Time constant T = 22 ms)

Test Condi

Making / breaking frequency: 8 Hz
Arc protective circuitry: None
Stationary terminal connected to
anode (+)

Determination of fault: Check every
time for open and close fault (Mis-
contact, contact weld, etc.)

Mo. of tested units: N =8

Test Results

Fault occurs only dunng breaking
90% reliability life

R14: 7,200,000 operations
R15: 19,000,000 operations

Fallure Hale Percentaps

Fallure Rate Percentage

Flu%

A0

Rl
R15

f

1] d 5 & 1] 15 20
No. of Operations {x 10° imes)

Fi)%

50

B E

B Ri4

1 ¥ 1 1

11
@ 5 & 8 10 15 20 30 40
Nu-ul'{:hn'ujm_-.{:-e:lﬂﬁlimu]
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.5 SVDC 1 mA Resistive load
Test lem (Switch): R14

Tist Conditions
»  Making / breaking frequency: 10Hz * I
= No. of operations: 5,000,000 operations 4t I]::T?::LI
«  Stationary werminal connected to anode (+) %“ - 3w 025 1012
= No. of tested units: N = 200 E
Determination of Eault g4I
* Check every time for open and close Fault I b
* Level of check A e
Open fault: 4.5 V (90% test volage) or less ¢ 2 4 & & W 12
OO Na, of Operations (x 10° times)
Close fault: 50 mY or greater across contacts
Test Resulis
« Mo fault
* Failore rate: A=92x 100
66 1VDC 1mA Resistive Load
Test item (Switch): R14
Test Conditions
»  Making f breaking frequency: 10Hz
= No. of operations: 5,000,000 operations 5
*  Suatienory ierminal connected to anode (+) N=d0
»  No. of wested units: N =40 " fr Mo Fault
De . I f Fau) E} N L=dfx10?
* Check every time for open and close fault B4l
= Level of check =
Open Mool 0.9V (S%0% st voltage) or less A )
ACTOSS CONLACLS ] Y L) MY N ]
Close faule: 50 mV or greater across contacts oos sl
Test Results Mo, of Operations (x 10° times)
* No foalt

» Failure rate: A= 4.6 x 107
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6.7 24 VDC 10 mA Resistive load

Test Item (Switchy: R15

Test Conditi
» Making f breaking frequency: 10 Hz
=  No. of operations: 10,000,008} operations
= Swtionary terminal connected to anode (+)
«  No. of tested units: N = 100

C =  Eaul
* (Check every time for open and close fault
+« Level of check

Open fault: 21.6 V (90%: test voltage) or less
RCTOSS contacts
Close fault: 1.2 V (5% test voltage) or greater
ACTOSS contacts
Tist Resulis
«  Nofault
» Failure rate: A=9.2x 10°1°

68 20VDC 7mA Resistive Load
Test item (Switch): R15
~onditi
» Making / breaking frequency: 10 Hz
» No. of operations and No. of wested units:
15,000,000 operations / 30 units
12,000,000 operations / 20 units
« Stationary terminal connected to anode (+)
[ L f Faul
» (Check every time for open and close fault
» Leavel of check
Open fault: 18 V (90% test voltage) or less
ACr0Ss contacts
Close fault: 1.0V (5% tested voltage) or greater
across contacls
Test Results
= No fault
» Failure rate: A= 133107

Mo, of Faulis

Mo, of Faulis

= 100
Mo Failire
A=92x 1010

2 d 6 % 10 12

Mo, of Operations (x 10° imes)

N = 30 (15,000,000 operations)
B = 20 (12,000,000 operations)
Ma failure

L=133x107

No. of Operations (x 107 times)
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7. Surge Yoltage Characteristics
7.1 AC Inductive Load Breaking

aurge Wolage (V)
Load 220 VAC — L
60 Ha Yaskawa s Contacion
Test Item
HI - 12E HI - 35E HI - 125E
Bestact Switch i1 450 S0
. Company A 1500~ 2000 | 1000~ 1200 | 8OO~ 1000
Power Relay — AR
[ Company B 17000 = 0 106000 = 1500 G} = 12Nl

Breaking Waveform

actart o
2000 Widiy
0.2 Afdiv
0.5 msfdiv
dem Voltage
CHow Woliage —
Surge Voltage —e : ad —— Jem Corrend
awer Rela
10080 Vidbe
: (L1 Addiv
SR Voumgn (.2 ma/div
SHOWErINg s
Lero Curremnl

Fig. 15 Breaking Waveform for AC Inductive Load
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7.2 D¥C Inductive Load Breaking

Surge Voltage (V)
. Walve Loac Relay Load
Ties1 liem iy E—
| i=m02A t=130ms | CompanyA*! Company B *? | Yaskawa RAP - 6G
 Bestact Switch 400 - 500 400 - 550 S0-600 | 500600
Company A | |
Magnetic SO0 ~ 4000 L0060 — N 2040 14060 < 1600 | 1600 ~ 18300
Power Blowout Type) I
Relay =1 e
Company B | 11 able breaking 1000 - 1200 120 ~ 1500 1500 ~ 1700
( Standand Type)
.l Company A Relny Load: i= 15mA, T=approx, 10 ms
ol Company B Relay Load: §=27T mA, T =approx. 15 ms
Breaking Waveform — Surge Voltage
seract Swilch
200 Widav
0.2 Adddiv
10 msfdiv

Zero Voliage

g Firrry Ciprreni

Showering

(Magnetic Blowout Type)
1000 Wi
0.2 Afdiw
Lern Voltige —e 5 maidiv

Fig. 16 Breaking Waveform for DC Inductive Load
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8. Handling Precautions for Manufacturability

8.1 Soldering Conditions

The following table shows the soldering conditions which do not crack the glass nor
should affect the operational characteristics of the switch.

Soldering Position
Soldering (Distance from Glass Seal) Remard
Tempemiure
=0 f=5mm | &= 10mm
- :
260°C ssus | mvwe | aswe | W ﬁw iron
W
300°C 2.5 sec. 6.0 sec. 11 sec. 20 mﬁ,‘;ﬂ i
1 40'W soldering i
350FC 2.0 sec, 4.6 sec. B seg. {:ID%!T’?E e
400°C &t 40sec. | Tse 0w fﬂf{,‘;“ fron

8.2 Cuiting and Bending Terminals

When the terminal is subject to manufacturing operation such as cutting, bending and
hole insertion, take precautionary measures 1o properly fix terminal lead within jig so

as to not subject hermetic seal of switch to any undue stress.

7
7

o

Cutting tool

Stationed Jig

7~ Bending
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The terminal lead is part of the actual magnetic circuit. When the terminal lead is cut, the pickup
and the dropout ampere-turns will increase as shown below in Fig. 17:

130

1440
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110
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100

Pickup Ampere-Turns Dropout Ampere-Tums
E 150
= ! @
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i 3 10 15
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Fig. 17 Terminal Lead Cutting Effect on Pickup and Dropout
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9. Measuring Method of Operating Characteristics

Dimensions (mm)

DC 6V, A ——

Besact Swilch

Standisrd Ciil
000 (urms

(5
=/
31.5

5
| - |

i w|  Direction
= of Gravity

ie -

Bk

Fig. 18 Measuring Method of Operating Characteristics

Mote: 1. Place the elements long axis in parallel with e direction of gravily as shown in the above, Fig. 10L

2, Place the clements so that the center of the coil winding and clement {(verticl conler) colncide, The
length of the switch terminal protreding below the lower end of the ol 15 9.8 mam in this mangement,

1.1 Measuring Method of Pickup and Dropout Ampere-Turns

Gradually change the coil current shown in Fig. 10 (N g{- = 60 AT / sec). The Ampere-
turn value (3000 wems x Ic) should be the pickup value when the switch is ON and the
dropout value when the switch is OFF.

8.2 Measuring Method of Contact Resistance

Impart a current flow of 1A at 6VDC 1o the contacts as shown in the above Fig. 10,
Measure contact resistances by the four-terminal method. Apply a coil current
which correlates to 150% of the pickup ampére-tums,

il ]

Om OHF
Fig. 19 Graph of Contact Status vs. Coil excitation Current
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9.3 Measuring Method of Operating Time

Measure actuation time in the following procedure with the arrangement of Fig, 10,

— = — —_— | k=151

Fig. 20} Procedure for Measuring Operating Time.

Me: A flywhee] diode ks connscied in pamilel with the coil when operbing time 15 measuned
(See o Fig. 13).

% )

Fig. 21 Circuit Configuration for Measuring Pickup and Dropout Times




