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. JAPANESE INDUSTRIAL STANDARD JIS

High frequency proximity switches C 4524-1992

1. Scope

This Japanese Industrial Standard specifies the high frequency type proximity
switches, used in industrial control circuits not exceeding 250 V a.c. or 60 V d.c.,
at a frequency of 50 Hz or 60 Hz or 50/60 Hz in common (hereafter referred
to as the "proximity switches").

Remarks: The following Standards are cited in this Standard:

JIS C 0020-Basic Environmental Testing Procedures Part 2: Tests,
Tests A: Cold

JIS C 0021-Basic Environmental Testing Procedures Part 2: Tests,
Test B: Dry Heat

. JIS C 0022-Basic Environmental Testing Procedures Part 2: Tests,
Test Ca: Damp Heat, Steady State

JIS C 0040-Basic Environmental Testing Procedures Part 2: Tests,
Test Fc and Guidance: Vibration (Sinusoidal)

JIS C 0041-Basic Environmental Testing Procedures Part 2: Tests,
Test Ea: Shock

JIS C 1102-Electrical Indicating Instruments
JIS C 1302-Insulation Resistance Testers (Battery Operated)
JIS Z 8801-Test Sieves

2. Definitions |

For the purpose of this standard, the following definitions apply:

‘ (1) proximity switch A switch which detests the target existing in the vicinity
of or approaching to the sensing face without mechanical contact.

(2) high frequency oscillation type A detecting system in which a coil con-
nected to a high frequency oscillation circuit is used as the detecting
element, utilizing the change of amplitude or frequency due to the change
of oscillation circuit constant when the target approaches.

(3) capacitance type A system which detects the target by picking up the
change of capacitance employing electric field energy as a medium.

(4) target A substance to be detected.
(5) sensing face The face of switch which can sense the target effectively.

(6) operating distance (Symbol: S..)  The distance from the prescribed re-
ference position (sensing face) to the operating position.
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(7) resetting distance (Symbol: So’)  The distance from the prescribed re-
ference position (sensing face) to the resetting position.

(8) response difference The absolute value of the ratio of the difference
between the operating distance and the resetting distance to the operating
distance. :

(9) sensing distance Generic term of operating distance and releasing
distance.

(10) standard target A target used as the standard to measure basic per-
formance or characteristic of a switch, the shape, dimensions and material
of which are prescribed.

(11) switching frequency Number of repetition times per second at which the
prescribed output can be obtained when the target approaches the sensing
face repeatedly.

(12) normally open type Such type of output that the output switching element .
turns to its non-conductive state in the period of reset.

(13) normally closed type Such type of output that the output switching
element turns to its conductive state in the period of reset.

(14) leakage current The current which flows through output terminations
under the non-conductive state of output switching element.

(15) residual voitage The value of voltage drop which appears across the
output terminations under conductive state of output switching element.

3.  Standard service conditions and standard power supply

3.1 Standard service conditions The standard service conditions shall be
as given below. However, frozen and/or sweated states are not included.

(1) Ambient temperature -10 to + 55°C

(2) Relative humidity 45 to 85 % .

(3) Altitude 2000 m or lower

3.2 Standard power supply An a.c. power supply with nearly sinusoidal wave-
form shall be used for a.c. switches, and a d.c. power supply with the least ripple
component as possible (for example, 3-phase full wave rectified power sources)
for d.c. switches, unless any trouble occurs in the characteristics of other
apparatus. '

4, Classification

4.1 Classification by sensing system The classification by sensing system
shall be as follows:

(1) High frequency oscillation type

(2) Capacitance type
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4.2 Classification by connection system with power supply The classification
by connecting system with power supply shall be as follows:

(1} A. C. 2-wire system
(2) D. C. 3-wire system

4.3 Classification by operating position The classification by operating
position shall be as follows:

(1) Normally open type
(2) Normally closed type

4.4 Classification by degree of protection The classification by protection
system shall be as shown in Table 1.

. Table 1. Classification by protection system
Degree of protection against solid Degree of protection against water
matter :
Classification st symbol Classification 2nd symbol

Semi full closed type 3 Open type 0

Totally closed type 4 Jet protected type 5

Dust-protected type 5 Heavy sea protected type 6

Dust-tight type 6 Immersion protected type 7
Submersion protected type 8

Remarks 1. The classification is designated in the order of designation
‘ letter (IP), 1st symbol and 2nd symbol.

Example: IP 6 5

L l—an symbol

Ist symbol

2. If any one of the protection degree against solid or water is
not specified, the symbol shall be X.

Example: IP 4 X

5. Ratings

5.1  Rated frequency If the rated voltage of a switch is a.c. voltage, the
rated frequency shall be as shown in Table 2.
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Table 2. Rated frequency
Unit: Hz
Rated frequency
50 60 50/60
5.2 Rated insulation voltage The rated insulation voltage shall be as shown
in Table 3.

Table 3. Rated insulation voltage

Unit: V

Classification of a.c. or d.c. | Rated insulation voltage

A.C. 125 250

D.C. 30 60

5.3 Rated working voltage of sensing element The rated working voltage

of sensing element shall be as shown in Table 4.

Rated working voltage of sensing element

Table 4.
' Unit: V

Classification of a.c. or d.c. | Rated working voltage

A.C. 100 200

D.C. 12 24

5.4  Ratings of output element

(1) Rated working voltage of output element The rated working voltage

of output element shall be as shown in Table 5.

Table 5. Rated working voltage of output element

Unit: V

Classification of a.c. or d.c. Rated working voltage of

output element

A.C, 100 200

D.C. 12 24

(2)

Rated working current of output element The rated working current
of output element shall be as shown in Table 6.
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Table 6. Rated working current of output element
' Unit: mA

Rated working current of output element

| 2 3 5
10 20 30 50
100 200 300 500
5.5 Rated operating distance The rated operating distance shall be as shown
in Table 7.
Table 7. Rated operating distance
Unit: mm
. Rated operating distance
1 1.5 2 3 4 5 7 8
10 12 15 16 18 20 25 30
6. Performances

6.1 Detecting action When the test of 8.2.2 is carried out, the detecting
action shall be such that the sensing distance and the condition of output element
shall be satisfactory.

6.2 Deviation of operating distance The deviating of operating distance
shall be clearly indicated by employing any of the values shown in Table 8, and
when the test of 8.2.3 is carried out, the deviation shall be within the indicated
value from the rated operating distance.

The deviation of operating distance shall be obtained from the formula given
below.

‘ Table 8. Deviation of operating distance

Unit: %

Deviation of operating distance

I+
[S)]

+ 10 + 15 + 20 + 30

_ Son_Sn
D———Sﬂ X 100

where, D : deviation of operating distance
S, ¢ rated operating distance
Sn ¢ actual operating distance
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operating distance.

0509244 982 W

S ¢ operating
S : resetting

6.4  Switching frequency

Table 9. Response difference
Unit: %
Response difference
5 10 15 20
B = Fon=Sott| 100
where, H : response difference

distance
distance

The response difference shall be obtained from the formula given below.

6.3 Response difference = The response difference shall be clearly indicated
by employing any of the values shown in Table 9, and when the test of 8.2.4 is
carried out, the difference shall be not more than the indicated value from the

The switching frequency shall be clearly indicated
by employing any of the values shown in Table 10, and when the test of 8.2.5
is carried out, the frequency shall be not less than the indicated value.

Table 10. Switching frequency
Unit: cycles/s
Classification of o
a.c. or d.c. Switching frequency
A.C. 1 2 5 10
D.C 1 2 5 10 50 100 200 300 400
o 500 800 1000 2000 3000 5000

6.5 Operation at voltage fluctuation

the operating distance at the rated voltage.

Table 11.
fluctuation

Variation of operating distance due to voltage

Unit: %

Variation of operating distance due to voltage fluctuation

t 2 t

5 + 10
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The operation at voltage fluctuation
shall be clearly indicated by employing any of the values shown in Table 11, and
when the test of 8.2.6 is carried out, it shall be within the indicated value from
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