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1.0
Scope

This document covers the operating procedures for the 2 m long Solenoid Curing Box (MD-402033). 

2.0
Equipment/Materials

Vertical Curing Box with attached Control Box.

3.0
Procedure
3.1 Insert the Solenoid to be cured inside the Vertical Curing Box.

3.2
Connect the leads of the Solenoid to the suited terminals. Connect the three thermocouples to the TOP, CENTER and BOTTOM (respecting, the relative position) of the solenoid assembly. 
3.3
Make sure all the connections are tight and protected.
3.4
Raise the box vertically, close the frontal opening and set in place the whole assembly. 

3.5
Energize the Control Box by Plugging-In the power cord. Obtain the indication of the thermocouple temperatures. 

3.6
Push the start Push Button, the Start and the Stop Illuminated Push Button will lit-up. Verify the warning light flashing. 

The warning light has two flashing frequencies: it will flash fast (three times in two seconds) as long as the oven temperature is too low or too high. So it will flash fast during the warming-up of the oven. The normal temperature set point for the curing of the epoxy is 250 0F but it is possible to change the set point through the front panel. The system will finish the warming-up phase and start regulating at 95% (237.5 0F) and alarm at 110% (275 0F) or if any of the three thermocouple trips (Coil Assembly Temperature above 280 0F). 

In case of alarm (audible alarm) the current supply to the coil goes automatically to zero until the temperature drops out of the alarm-zone. 

It is possible to silence the alarm by Contemporary depressing the Up and the Down Push Buttons. The Warning Flashing light will keep flashing fast until the normal temperature working conditions are resumed. 

It is not possible to silence the alarm for open circuit or shorted leads. 

3.7
The readings of the coil supplied current and the coil voltage became available by rotating of the selector switch. It is also possible to read the Power, the elapsed time from the regulation start and the temperature Set Point. The temperature reading should be approximately matching the coil temperature. The coil temperature is calculated via the coil different resistance due to heating so that the resistance of the coil plays a key role in determining the coil temperature. 

3.8
The Coil Resistance is set to 17.6 ohm at 68 0F. 

3.9
Verify all the other readings of the display by rotating the selector switch. The elapsed time is in minutes and is zero until the regulating temperature (237.5 0F) is reached. Afterward the elapsed time will count up to 12 hours (720 minutes) and shut down the system. The chart recorder will continue to run for one more hours. 

3.10
During the whole process the Temperature Trajectory is plotted on a strip chart running 1”/hour. Each small division corresponds to 10 0F. 

4.0
Automatic Operations

The resistance of the copper changes with the temperature, at 273 0K the solenoid has a resistance of approx. 1.56(10 –8  (m. At 373 0K the solenoid has a resistance of approx.2.24(10 -8(m. 

By supplying the coil with a definite current and reading the voltage, it is possible to monitor the present resistance of the coil. 

The solenoid resistance increase is proportional to the solenoid temperature increase. 

The coil temperature will increases thanks to the supplied power (supplied current times coil voltage) which in turns warms-up the Oven itself. 

Monitoring the Solenoid resistance is the same as monitoring the solenoid temperature. 

T-T0 ( 1/((R/R0-1)

( ( 0.000436

R0 and T0 are the resistance and the temperature of the coil at 68 0F

When the solenoid reaches operating temperature (i.e. 95% of the set point), the system controls the current supplied (i.e. the power) in order to maintain the coil temperature for the specified time. 

If for any reason the coil temperature is greater than 10% over its set point (i.e. >275 0F) or any of the thermocouples indicate a temperature over 280 0F the power is completely turned off. 

The power is restored in 10 minutes intervals to check for the actual coil resistance (i.e. coil temperature) until the temperature readings is back to its regular range. At that point the normal working of the system is resumed. 

5.0
Emergency Shut-Down Procedures

To silence the audible alarm press the Up and Down Buttons.

To stop the systems depress the stop Button.

6.0
Lock-Out Procedure
None.
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