General Application Guidelines

adverse effect. Typical contact protection
circuits are given in the table below.

(O: Good x: No Good)

counter emf to a low level. However,
note that incorrect use will result in an

e Contact Protection Circuit
Use of contact protective devices or
protection circuits can suppress the

Application
Circuit Features/Others Device Selection
AC | DC
If the load is a timer, leakage current flows
Contact through the CR circuit causing faulty operation.
k] * If used with AC voltage, be sure the impedance of the
2 load is sufficiently smaller than that of the CR circuit. | AS a guide in selecting r and c,
< * O r: 0.5 to 1Q per 1V contact voltage
§ c¢: 0.5 to 1uF per 1A contact current
2 Values vary depending on the properties of the
load and variations in relay characteristics.
CR circuit If the load is a relay or solenoid, the Capacitor ¢ acts to suppress the discharge the
Contact release time lengthens. Effective when moment the contacts open. Resistor r acts to
— o connected to both contacts if the power limit the current when tlhe power is turnt_ed on _the
_T_ 3 supply voltage is 24 or 48V and the voltage next time. Test to confirm. Use a capacitor with
r ® o) O | across the load is 100 to 200V. a breakdown voltage of 200 to 300V. Use AC
1’ c § type capacitors (non-polarized) for AC circuits.
i
Contact The diode connected in parallel causes the Use a diode with a reverse breakdown voltage at
o 5O - energy stored in the coil to flow to the coil in least 10 times the circuit voltage and a forward
Diode circuit i 8 « o the form of cur‘rent and dissipates it as joule current at I_eas_t as_large as the load current.
Diode & 2 heat at the resistance component of the In electronic circuits where the circuit voltages
I B inductive load. This circuit further delays the are not so high, a diode can be used with a
§ release time compared to the CR circuit. (2 to reverse breakdown voltage of about 2 to 3 times
e B - 5 times the release time listed in the catalog) the power supply voltage.
Contact
o0 O 9
Diode and zener l % -g « o Effective when the release time in the diode Use a zener diode with a zener voltage about the
diode circuit 2 circuit is too long. same as the power supply voltage.
T X s
2
Using the stable voltage characteristics of the
Contact varistor, this circuit prevents excessively high
OO 04 § voltages from being applied across the
. A - contacts. This circuit aiso slightly delays the
Varistor circuit J’ Varistor Z :12_) O O release time. Effective when connected to both
I é contacts if the power supply voltage is 24 or
£ 48V and the voltage across the load is 100 to
200V.
» Avoid using the protection circuits ] Contact Contact
. . X Fig. 15 5y
shown in the figures on the right.
Although DC inductive loads are usually | Power G 3 No good Power L IB
more difficult to switch than resistive Nogood 7 supply K °9 supply  “T 1S
loads, use of the proper protection

circuit will raise the characteristics to

that for resistive loads. (Fig. 15)

Although extremely effective in arc suppression as the
contacts open, the contacts are susceptible to welding
since energy is stored in C when the contacts open and
discharge current flows from C when the contacts close.

Although extremely effective in arc suppression as the
contacts open, the contacts are susceptible to welding
since charging current flows to C when the contacts close.

® Mounting the Protective Device

In the actual circuit, it is necessary to
locate the protective device (diode,
resistor, capacitor, varistor, etc.) in the

immediate vicinity of the load or contact.
If located too far away, the effectiveness

of the protective device may diminish.
As a guide, the distance should be
within 50cm.

e Abnormal Corrosion During High
Frequency Switching of DC Loads
(spark generation)

If, for example, a DC valve or clutch is
switched at a high frequency, a
blue-green corrosion may develop. This

occurs from the reaction with nitrogen in

the air when sparks (arc discharge) are
generated during switching. For relays

with a case, the case must be removed
or air holes drilled in the case. A similar
phenomenon occurs in the presence of
ammonia-based gas. Therefore, care is
required in circuits where sparks are
generated at a high frequency.

o Type of Load and Inrush Current
The type of load and its inrush current
characteristics, together with the
switching frequency are important
factors which cause contact welding.
Particularly for loads with inrush
currents, measure the steady state
current and inrush current and select a
relay which provides an ample margin of
safety. The table on the right shows the
relationship between typical loads and
their inrush currents.

Type of load Inrush current

Resistive load Steady state current

10 to 20 times the

Solenoid load steady state current

5 to 10 times the

Motor load steady state current

10 to 15 times the

Incandescent lamp load steady state current

Approx. 3 times the

Mercury lamp load steady state current

1 to 3 times the

Sodium vapor lamp load steady state current

20 to 40 times the

Capacitive load steady state current

5 1o 15 times the

Transformer load steady state current
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