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SOLENOID SELECTION

Never select an overrated solenoid, which will develop much more force than is required by the load, unless speed of
operation is the determining factor. Excessive energy imparted to the solenoid plunger must be dissipated by some
means; otherwise the plunger and field piece will absorb the energy on impact, causing premature fajlure.

As coil temperature increases, pull decreases. The amount depends upon the particular application, duty cycle and
environment, and it is difficult to anticipate all situations. However, a widely used rule of thumb is to select a
solenoid which will deliver a slightly greater force at 120°C (total coil temperature) than the load requires for the
lowest anticipated voltage. (See Figure A)
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Duty cycle, expressed in percent, is the ratio of time on over the total time as calculated for any cycle of operation.
Continuous duty is a 100% duty cycle. Intermittent duty is less than 100% duty cycle. One cycle of operation is the
time from the beginning of a cycle to the beginning of the next exact duplicate cycle of operation.

In calculating intermittent duty cycle, it is important to calculate on repetitive cycles of operation. For example: if
the solenoid is energised for one minute and de-energised for three minutes, the duty cycle is as follows

Duty cycle in % = on time x 100%
on time + off time

1
= x 100% =25%
1+3
The majority of intermittent duty cycles will fall in one of two categories: 25%, and 5% duty cycle.

OPERATING TEMPERATURE

Two aspects of temperature require consideration in selecting a solenoid: Ambient temperature and the temperature
rise in the solenoid.
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Ambient temperature is the temperature of the area in

which the solenoid is to operate and can be assumed to L _—
be the temperature of the solenoid before any %
electrical operation. v
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Operation of the solenoid causes a great rise in x r
temperature, and the greater the power input the i
greater the temperature rise. This can be seen from o ‘ |
this representative thermal characteristic curve. g
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SOLENOID SELECTION
The above curve shows that the relation between power input and temperature rise. For any power applied
continuously, the temperature of the solenoid will rise a specific amount and maintain that temperature.

Temperature rise of any solenoid may be calculated as follows:

t=( R-Ry ) 2345+
R;l
1 = resistance at start of test (Q)
R; = resistance at end of test (€2)
t = ambient temperature in °C

The temperature rating of the insulating materials determines the maximum operating temperature of any solenoid.
As long as this maximum temperature is not exceeded, the solenoid pull characteristics will not be degraded.
Standard Mechetronics solenoids use Class E insulation; therefore the maximum temperature should not exceed
120°C. Other classes of insulation are available for most solenoids. To aid selection, the following definitions are
included:

Insulation Classification by Temperature Limits
Class A — 110°C maximum Class F ~ 155°C maximum
Class E ~ 120°C maximum Chss H - 180°C maximum
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MAXIMUM ON TIME
The temperature rise of any solenoid must be limited so
that it does not rise to a point at which the material of
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the solenoid begins to be adversely affected. This g g g ’g
limitation of maximum on time for different insulations } g 1313 \g

is illustrated here.

As can be scen from the curves, the higher the power
mput the higher temperature insulation must be used, or
the on-time reduced.
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With AC solenoids an inrush current occurs until the plunger is seated. The longer the stroke, the higher the inrush
current. In continuous duty AC solenoids which are subject to “on-off” cycling, repetitious surges could cause the
coil to overheat and result in temperature rise greater than 80°C. A reduction in duty cycle is necessary under these
conditions.

INTERMITTENT DUTY soknoids are designed to be energized for a maximum period of time without exceeding
80°C heat rise above ambient. At the end of maximum on time, it must be permitted to cool before resuming
operation.

HOW TO INCREASE SOLENOID LIFE EXPECTANCY

LOAD APPLICATION

Proper alignment of plunger and load is very important. Loading which is not directly centered along the line of
plunger travel should be avoided. If misalignment occurs, plunger wear will increase and with AC solenoids, seating
will be impaired.

Where an AC laminated plunger is directly linked to a mechanical load and the 4

probability of jamming is high, coil burnout protection should be incorporated.
Two techniques are suggested. The first involves inclusion of a Thermal cut-

out device in the coil winding. The second incorporates a tension spring AT WA
between plunger and load, see diagram opposite. The initial tension of the
spring must be more than the force of the load and it must be designed so that if al M= pLinceR

the load jams, the plunger will seat in spite of the overload. (See Figure B)
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AREA 0-A-C-D-O =TOTAL SOLENOID ENERGY AVAILABLE AT SPECIFIED STROKE

AREA O0-A-B-G-O =ENERGY REQUIRED TO PULL STATIC LOAD ALONE

AREA O-A-F-O  =ENERGY REQUIRED TO DEFLECT SPRING ALONE

AREA O-A-B-E-O =ENERGY REQUIRED TO DO REQUIRED WORK ON STATIC LOAD AND SPRING
AREA B-C-D-E-B =EXCESS ENERGY DEVELOPED BY SOLENOID
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AC Solenoids MECHETRONICS

Laminated
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AC Solenoids

Laminated

Model TT4 (SD117)

/V'ECHETRONICS

St Helen Auckland, Bishop Auckland, County Durham DL14 9AA, England
Telephone + 44 (0) 1388 604000 : Facsimile + 44 (0) 1388 607666
Email: sales@mechetronics.co.uk  Web Site: www.mechetronics.co.uk

High Force / Small Size

Fast Response Time

Rugged Design for Long Life
Varnish Impregnated Coil

Brass Guides

Copper Shading Rings

Optional Zinc Plated Plunger & Yoke
Various Voltages and Frequencies

Optional Encapsulated Coil
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Mognet force—stroke curve for bottom nameplate
voltage and soleroid temperature of 30°C.

VA-stroke curve for top nameplote voltage, 20°C

ambient.

If plunger works with grovity:
stroke force = magnet force + plunger weight force.

It plunger works against gravity:
stroke force = magnet force — plunger weight force
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