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1.0
Scope

This document covers the Operating Procedures for the Model Curing Press located in IB3A
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Figure 1: Curing Press Side View 
(Control panel and disconnect switch are viewable on the right side.)
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Figure 2: Short Model Tooling Coil Curing Press Assembly

 (Side View)

(Shown without Press Base and Hydraulic Details)
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Figure 3: Short Model Tooling Coil Curing Press
Top Hydraulic Assembly

Note:
Curing is done in a closed cavity mold manufactured to the nominal coil size.  Curing is typically done at 150 degrees C for 1/2 hour (always refer to the coil traveler for this and other specific details).

Typically with a 5 mil azimuthal shim made of kapton, placed on the sizing bar, and no radial shims, are used during curing. After inner coil curing inter-layer insulation is installed on the outside perimeter. Typical inter-layer insulation consists of 3 layers of 5 mil thick ceramic cloth.  The outer coil is cured, consequently the inner coil is cured twice. 
2.0
Equipment/Materials
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Figure 4: Top View of the Press and related equipment.
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Figure 5: Simplified schematic of the hydraulic and pneumatic process
[image: image7.jpg]SIMATIC PANEL

2= Fermilab [PRESS IS RUNNING| 00.0°c| =

ON / OFF MAIN INC DEC  TARGET ACTUAL  DUMP

Undefined Recipe

| TOTAL: 100:00 Fower®  ON/OFF INC DEC TARGET ACTUAL

e E e L ol
| )
TIME . oo 60 " 000 °F

| LEFT ~ o





Figure 6: Operating Control Panel Main Screen
Notes:
· The Main Disconnect Switches placed on the Control Panel at the East Side of the machine (See Figure 2) powers the whole machine. Operational Lock may be applied to the Main Disconnect Switch.

· The Procedure of Mold Removal/Extraction is similar to the Insertion Procedure herein briefly described. 
Table 1: I/O List:
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3.0 Operation Procedure

3.1 
Mold Insertion

3.1.1
Align the Transfer Table and the Curing Press guide rails. Fix table with the position pin.
3.1.2 
Check that space between two platen of the Curing Press and the guide rail are clear.
3.1.3
Check Mandrel Cylinders.

3.1.4
Push the Mold into the Curing Press manually.  Procced slowly. Control motion of the Mold from both ends until the Mold and the Press platen aligns.
3.1.5
Note: The thermocouples readout can be checked at any time once the System Power is ON and the thermocouples are connected to the designated receptacles. 
3.2

Press Start Up Procedure

Manual / Semi-Automatic Only Operational Procedure
3.2.1 Unlock and switch ON the Operating Control Panel Main Disconnect.
3.2.2 Wait for the system to ‘boot’.
3.2.3 Ensure the correct readout of the three Thermo-Couples into the Mold.
3.2.4 Verify the Heaters Power Connectors at the LE of the mold.
3.2.5 Press “START”.

The page will be changed to the recipe page where the operator choose according to instructions or traveler.

Once the selection has been acknowledged the program defaults to the main page.

The pump switches will be automatically defaulted to “Main” which indicates that the desired hydraulic pressure will be reached with the auxiliary hydraulic pump until the pressure is close to the set point at which the Air over Oil pumps will regulate the oil pressure.

3.2.6 Where needed the operator will “massage” the coil to different pressure set points up to and including the beginning pressure of the Curing Cycle as described in the appropriate Traveler for the coil. The selected pressure will be maintained during the curing cycle and during part of the cool-down.
3.2.7 Plug in the heaters. Insert and check the thermocouples readout.

3.2.8 When ready, turn the heater ON ensuring the temperature set-point and cycle duration time is the one requested by the traveler.

3.2.9 Allow for the Cure following the traveler or procedural instructions
3.2.10 Wait until the Mold and Coil is less than 100° F (38° C).
[If the system power is on the T/C temperature is displayed in the main screen]
3.2.11 Ensure that the Control is selected to main, DUMP will only work in that situation *Main Hydraulic pump needs to be ON*. On the Operating Control Panel main screen select the pressure target to zero (or “dump”). This will ensure the retraction of the Platen and of the other hydraulic (Mandrel). Generally the Mandrel hydraulic is retracted first. The Platen Hydraulic second and ensure the full opening of the press. The press opens by gravity and the limit switch is supposed to be reached in a fixed amount of time. To avoid damaging of the main hydraulic motors, the Mandrel hydraulic plungers are spring loaded and their retraction is timed.
3.2.12 Ensure Platen is completely down.
3.2.13 Turn the power off.

3.2.14 Remove Thermo-Couples from the Mold following the previously mentioned procedure.

3.2.15 Remove coil from mold after rolling it out of the press.
4.0
Emergency Shut-Down Procedures

4.1
On the Operating Control Panel press STOP. Switch in the OFF position the Main Control Switch.
4.2
Shut OFF the air control valve mounted on the wall behind the press.
5.0 Lock-Out and Tag-Out Procedures

5.1
This is a single source power equipment and standard LOTO procedure may be utilized for the 
purpose.
6.0
Special Precautions

6.1
Do not insert remove or tamper with the Heater Connection.

6.2
Prior to every use (and prior to closing the Disconnect Switch to the Heating Controller) visually 
inspect the leads of the mold Heaters for abrasion and ruptures.  Stop any work and ensure 
maintenance.

6.3
Inspect the temperature probes (thermocouples) at every usage for potential damage (due to shifting 
while heating).

6.4
High heat is present in coil curing mold during coil curing may exceed 150oC, post signage on press.

6.5
Pinch areas exist within the press. Ensure the area is clear and use caution when pressures are changed 
and/or the press is opened closed.

6.6
Personnel shall use/wear all appropriate/required PPE: safety glasses, gloves.

7.0
Test Reports
7.1 Refer to the Specific Device Travelers.
Appendix A:  Software and Operation Description 
System ON (Green Lit-Button)
· When the ON button is pressed the press program starts. 
Confirm that the status at the top of the operator screen reads “PRESS IS RUNNING”. The Lighter Green Push Button is now ON and the yellow warning light on the press top blinks. The Platen and Mandrel controls will default to MAIN. The Operator is prompted to the recipes page (page 2).
MAIN ON *Meaning* (Default setting)
- Pressure is achieved, first, by the hydraulic pump and then finally reached by the Air-Over-Oil pump 
 pressure set by the operator. 


- Pressure is automatically maintained within about ±25 psi of the Set Point. 
With MAIN in the OFF position only the Air over Oil pump will operate. BUT pressure cannot be decreased.
See Hydraulic Schematic in Figure 5.

· At start the current pressure is copied into the set-point so that (involuntary) Operator Pressure ON are bump-less.
· The operator is prompted to select recipe (Screen 2).
· The operator is prompted to the main screen once the recipe selected is acknowledged

· The operator can switch between screens at any time.
· TED light ON indicates ALARM. The system stop.
· If the main pump runs for more than 15 seconds but the pressure set point is not reached
· If the heater temperature readout is not increasing when the output power is more than 20%
· If the temperature is 20 degrees higher than the set-point
· While dump the pressure (lowering) the Platen the Low Limit Switch is not reached within the maximum time that the hydraulic pump runs or the platen or mandrel do not reach pressure within the maximum time that the hydraulic pump runs (preset 100 seconds for the Platen, 300 seconds for the Mandrel).

· The three thermocouple temperature readout differs for more than 10 degrees from each-other
Adjusting the Set Point Pressures and Temperature Settings 

Use the up or down arrows. Holding either of the arrows down longer increases or decreases at a faster a rate. The touch screen can be utilized to also adjust this setting by clicking the appropriate box and entering the value.

DUMP button [MAIN ON is required]
Use to release pressure. When active it is indicated on the ON switch. During the heating or closing, the DUMP may be automatically activated to release pressure, this is seen by the ON indication on top of the switch push button.
It is also possible to release all the pressure by selecting the Pressure Set Point to 0 (zero).
Selecting the pressure to zero (enter 0 into the pressure Set-Point) is interpreted and equivalent to the operator dump command.
Withdrawing the Cylinders
Platen:
This activates the Main hydraulic pump for the PLATEN, until the limit switch is reached.
If the limit switch is not reached within 100 seconds the pump shut down and alarms
Mandrel:
This activates the Main hydraulic pump (and the release valve) for the MANDREL, for a total of 200 seconds.

Pressure Control
Any value for the Set Point will have the system automatically activate the pumps and or the release valve to achieve the desired pressure (Set Point). If the pressure is lower than the current pressure dump valve is activated periodically after the main hydraulic pump is on for two seconds for its Valve Pilot Pressure (See Hydraulic Schematic in Figure 5) until the desired pressure is reached.
Note that the Main Pump MUST BE ON in order for the pressure to be decreasing.
In particular during the heating cycle Platen and Mandrel shall be ON with the MAIN PUMP ON to control pressure.
Heating
Heating can start only if both the Platen and the Mandrel have an applied pressure of at least 150 psi (default). This interlock can be bypassed by the operator.
Heating starts when the operator starts it. It is completed automatically after the timeout which starts at the set-point preset 20 (twenty) degree below the desired temperature. This value can be changed by the operator.
The pressure is kept for another five hours after which the press program is shut-down automatically.
OFF switch and STOP button
The Press control will not activate outputs.
Generally speaking the current hydraulic pressure will be kept unless, for instance, temperature changes (in which case the contraction of the component will cause the pressure to change downward).
Heater

Target Set Point is set in the main screen. The set-point for the start of the countdown is also indicated and typically set at 20 degrees below the set-point.
A total running time for the heating cycle can be selected by the operator and therefore differ from the selected recipe.

Actual mold temperature is read from the thermocouples
Thermocouple #2 is the control thermocouple and the system compares the values of the three thermocouple alarming if there is discrepancy between the temperature readout values for more than 10 degrees.
ASSURE THE THERMOCOUPLES ARE INSERTED INTO THE MOLD.
If the temperature read-back is not increasing whilst the system is outputting power into the heater the system will alarm. It is possible that heater or thermocouples are not properly connected.
Heater Timer Starts counting automatically when the preset START AT temperature is reached. At the end of the countdown the heater will shut off automatically.
Recipes

Set up allows the operator to choose within a preset recipe which is loaded automatically.
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CPU_AI_0 %IW64 CPU Analogue Input 0


CPU_AI_1 %IW66 CPU Analogue Input 1


StopPB %I0.0 DI 0_a.0 CPU Stop PB


StartPB %I0.1 DI 0_a.1 CPU Start PB


Man_TO %I0.2 DI 0_a.2 CPU Mandrel Thermal Overload


Plat_TO %I0.3 DI 0_a.3 CPU Platen Thermal Overload


Plat_Home %I0.4 DI 0_a.4 CPU Platen in DOWN position


CPU_DI_0.5 %I0.5 DI 0_a.5 CPU


CPU_DI_0.6 %I0.6 DI 0_a.6 CPU


CPU_DI_0.7 %I0.7 DI 0_a.7 CPU


CPU_DI_1.0 %I1.0 DI 0_b.0 CPU


CPU_DI_1.1 %I1.1 DI 0_b.1 CPU


CPU_DI_1.2 %I1.2 DI 0_b.2 CPU


CPU_DI_1.3 %I1.3 DI 0_b.3 CPU


CPU_DI_1.4 %I1.4 DI 0_b.4 CPU


CPU_DI_1.5 %I1.5 DI 0_b.5 CPU


AirOn %Q0.0 DQ 0_a.0 CPU Air ON for the Air-Over Oil Askel Pumps


Plat_Adv %Q0.1 DQ 0_a.1 CPU Platen Advance


CPU_DQ_0.2 %Q0.2 DQ 0_a.2 CPU


CPU_DQ_0.3 %Q0.3 DQ 0_a.3 CPU


Plat_Bleed %Q0.4 DQ 0_a.4 CPU Platen Bleed


Man_Adv %Q0.5 DQ 0_a.5 CPU Mandrel Advance


CPU_DQ_0.6 %Q0.6 DQ 0_a.6 CPU


CPU_DQ_0.7 %Q0.7 DQ 0_a.7 CPU


Man_Bleed %Q1.0 DQ 0_b.0 CPU Mandrel Bleed


CPU_DQ_1.1 %Q1.1 DQ 0_b.1 CPU


MandrelGO %Q8.0 DQ 1_a.0 Mod 1 Mandrel Oil Pump Motor ON


PlatenGO %Q8.1 DQ 1_a.1 Mod 1 Platen Oil Pump Motor ON


RunLight %Q8.2 DQ 1_a.2 Mod 1 Start Lamp (System ON)


SSR_09 %Q8.3 DQ 1_a.3 Mod 1 TB2 - 09


SSR_10 %Q8.4 DQ 1_a.4 Mod 1 TB2 - 10


SSR_11 %Q8.5 DQ 1_a.5 Mod 1 TB2 - 11


SSR_12 %Q8.6 DQ 1_a.6 Mod 1 TB2 - 12


HeatersON %Q8.7 DQ 1_a.7 Mod 1 Heater Contactor (Main)


Red %Q12.0 DQ 2_a.0 Mod 2 Stack Light, Red


Amber %Q12.1 DQ 2_a.1 Mod 2 Stack Light, Amber


Mod2_DQ_12.2 %Q12.2 DQ 2_a.2 Mod 2


PlatUnReg %Q12.3 DQ 2_a.3 Mod 2 Supply house pressure to Platen Haskel pump


PlatReg %Q12.4 DQ 2_a.4 Mod 2 Supply SMC Module pressure to Platen Haskel pump


ManUnReg %Q12.5 DQ 2_a.5 Mod 2 Supply house pressure to Mandrel Haskel pump


ManReg %Q12.6 DQ 2_a.6 Mod 2 Supply SMC Module pressure to Mandrel Haskel pump


Mod2_DQ_12.7 %Q12.7 DQ 2_a.7 Mod 2


PL_Prs %IW128 Slot 3 Analogue Input 0 Platen Pressure Pressure X-Ducer (0-5)


MN_Prs %IW130 Slot 3 Analogue Input 1 Mandrel Pressure Pressure X-Ducer (0-5)


AI_4 %IW132 Slot 3 Analogue Input 2


AI_5 %IW134 Slot 3 Analogue Input 3


PlatenPrsContr %QW144 Slot 4 Analogue Output 0 Platen Pressure Controller


MandrelPrsCont %QW146 Slot 4 Analogue Output 1 Mandrel Pressure Controller


AO_2 %QW148 Slot 4 Analogue Output 2


AO_3 %QW150 Slot 4 Analogue Output 3


AO_4 %QW160 Slot 5 Analogue Output 0


AO_5 %QW162 Slot 5 Analogue Output 1


AO_6 %QW164 Slot 5 Analogue Output 2


AO_7 %QW166 Slot 5 Analogue Output 3


TC_1 %IW176 Slot 6 T/C Analogue Input 0 Ambient


TC_2 %IW178 Slot 6 T/C Analogue Input 1


TC_3 %IW180 Slot 6 T/C Analogue Input 2


TC_4_Ambient %IW182 Slot 6 T/C Analogue Input 3






