TD / Process Engineering
Specification # 5525-OP-318909
December 28, 2009
Rev. E

	f
	Fermi National Accelerator Laboratory

Batavia, IL 60510



	Hydraulic Stacker
OPERATING PROCEDURE



	Reference Drawing(s)
5525-ME-351115

5525-ME-351116
5525-ME-351117
5525-ME-351118


	Prepared by:  L. Elementi, A. Bracero

	Title
	Signature
	Date

	TD/ Process Engineering
	 Adam Bracero
Adam Bracero / Designee
	12-29-09  

	TD / MSD Production Supervisor
	 Daniel Smith
Daniel Smith / Designee
	12-29-09  

	TD / MSD Production Engineer
	Luciano Elementi
Luciano Elementi / Designee
	12-29-09  

	TD / MSD System Supervisor
	Gueorgui Velev 
Gueorgui Velev / Designee
	12-29-09  


Revision Page
	Revision
	Step No.
	Revision Description
	TRR No.
	Date

	None
	N/A
	Initial Release
	N/A
	September 15, 1993

	A
	
	Changed suffix from ES to OP for Operation Procedure as per the CMF SQIP Section 4.0 Revision Request No. 0003
	
	11/23/92

	B
	
	Incorporated new Section 6.0 Hydraulic Stacking Procedure

Revision Request No. 0005
	
	1/4/93

	C
	
	Changed Document Format & Incorporated Changes per ECO 4132; ER 5877, and TTR 0579
	2095
	12/2/09

	
	
	Changed to current format and revised.
	
	

	D
	3.2.3
	Added the demagnetizing Step (if needed)
	2097
	2009-Dec.-04

	
	6.2
	Added Stored Elastic Energy Warning
	
	

	E
	1.0
	Corrected the Maximum Stacking Force
	2105
	2009-Dec.-28

	
	2.0
	Corrected the Maximum Stacking Force and added the calculation for it.
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table of Contents

1.0
Scope
2.0
Equipment/Materials
3.0
Operating Procedure
4.0
Emergency Shut-Down Procedure
5.0
Lock-Out/Tag-Out Procedure
6.0
Special Precautions
7.0
Test Reports


1.0 Scope

This document covers the Operating Procedures for the Hydraulic Stacker TSK1014.
The Hydraulic Stacker is presently located in IB2 and capable of exerting a maximum force of ~ 100,000 Lb over the stacked lamination.
To ease the lamination stacking the machine is equipped with a electro-magnetic hold-down mechanism powered through a welding transformer / power-supply.
2.0 Equipment/Materials

The document covers the Operating Procedures for the Hydraulic Stacker marked TSK1014.

The Hydraulic Stacker is providing a maximum force of 100,000 Lb.
The Force over the Stacking Plate is exerted by Three Oil Cylinders of 3" diameter each.

The maximum oil pressure is ~5,000 #.

3” Diameter ≈ 21 Sq.In. total.

=> Force ≈ 470,000 N, or 100,000 Lb.
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2.1 Control Panel Glossary


2.1.1
Carriage Controls (Refer to Figure 1)

Carriage Drive
-
Indicates the select switch is in the Carriage Drive Position.

Stop
-
Push to stop Carriage, Pull to reset Carriage.

Carriage Speed
-
Controls the speed of the Carriage (0 = Slow / 10 = Fast).

Forward
-
Moves the Carriage towards the Lamination Stack.

Reverse
-
Moves the Carriage away from the Lamination Stack.


2.1.2
Hydraulic Controls (Refer to Figure 1)

Digital Display
-
Displays Hydraulic Stacking Pressure in P.S.I.G.

Hydraulic Pump
-
Indicates the select switch is in the Hydraulic Pump
Position.

Stop
-
Turns the Hydraulic Pump off.

Start
-
Turns the Hydraulic Pump on.

Advance
-
Advances the Ram towards the Lamination Stack or Pins into the holes
depending on the valve settings

Hold

-
Holds the Ram or Pins in the current position.

Return
-
Retracts the Ram from the Lamination Stack or Pins from the holes depending on the valve setting.


2.1.3
Electromagnetic Controls (Refer to Figure 1)

Clamp
-
Indicates that the Electromagnet is on and is clamping the Laminations to the Stacking Table.

Release
-
Indicates that the Electromagnet is off and is demagnetizing the Laminations and the Stacking Table.

Off
-
The Electromagnet is off"

Electromagnet
-
Selects the desired operational state of the Electromagnet.

Control Select
-
Selects the operational state of the Hydraulic Stacker.

3.0 Operating Procedure

Note:

This is a two man operation: two technicians must perform this entire operation and procedure.

Assure the area is clear of people and there is no clutter or debris by the press.
Only authorized and trained personnel can operate the equipment.


3.1
Start Up

3.1.1 Ensure that
the:
Control Power Disconnect Switch;

the
Hydraulic Pump Disconnect Switch;

and the
Welding Supply Disconnect Switch



are all in the off position.
Furthermore assure that the Welding Transformer and Power Supply local switch is in the OFF (“0”) position.
3.1.2 Plug in the three corresponding power lines on the North side of the press.
3.1.3 Remove the operational locks and turn on the Control Power Disconnect Switch. The "Yellow" Warning Light will come on.

3.1.4 Turn on the Hydraulic Pump Disconnect Switch.

3.1.5 Visually inspect the integrity of the Hydraulic System. The visual inspection includes fluid level, leaks, and damage to hydraulic lines.
If any problems are encountered or if service is required request maintenance.

3.2 Magnetic Hold-down
Note:
If the traveler requires magnetic hold-down of the lamination the welding transformer / power supply located on top of the control will have to be powered.
3.2.1 Assure that both cables to be connected to the DC output of the machine are secured in the respective outlets. Check them both.
3.2.2 DO NOT remove or readjust the cables from their respective outlet with power on. The inductive circuit may cause dangerous sparking.
Once the power is turned OFF either with the Welding Supply local switch or with the Welding Supply Disconnect Switch the circuit is automatically discharged.
Note:
There may be considerable residual magnetism in the laminations and in the other metallic 
parts constituting the press.

This may make the removal of the lamination from the holding bed difficult to accomplish.

It may be required to demagnetize the press by applying AC power to the Hold-Down Coil.

In that case:
1.
Turn OFF the Welding Supply local switch.


2. 
Disconnect Both Cable from the DC Output and connect them to the AC


3.
Low Current Outlet (30-150) located on the bottom left.


4.
Check that both cable are securely connected.


5.
Turn ON the Welding Supply local switch, and then turn it OFF again.


6.
The residual magnetization should have disappeared. 

3.2.3 Check the wiring for integrity and report any anomalies or wear to maintenance.

3.2.4 Adjust the welder current set point to ~ 50 A level using the apposite handle and wheel on top of the welding machine.
For this purpose check on the DC scale i.e. the markings on the right side.
3.2.5 Plug in the 208 power cord to the appropriate outlet.

3.2.6 Remove the operational lock from the Welding Supply Disconnect Switch and switch it ON.
Switch ON (“1”) the Welding Transformer and Power Supply local switch.
Note (for maintenance purpose only): the voltage readout is measured at the lead is about 40V DC.

Note:
The magnetic hold-down can be left ON during the whole operation.

3.3 Carriage Operation

3.3.1 Ensure that the Carriage Area and the Platen Area are free of any and all debris/tools.

3.3.2 Ensure that all the Safety Guards (e.g. wire covers) are in place.

3.3.3 Before moving the Carriage ensure that the Hydraulic Holding Pins are fully retracted, and both Hand Brakes on the Carriage from both North and South side of the stacker are disengaged from the railing (Full Counter Clockwise).
If the pins are not retracted refer to section 4.4.
Note #1:
There are two hydraulic pins and their control is manual (i.e. no proximities interlock). It is the operator responsibility to visually assure that they are fully retracted before any attempt to move the carriage.
Also there are two hand-brake with manually operated wheels on the bottom on both side of the press. It is the operator responsibility to visually assure that they are fully retracted before any attempt to move the carriage.
Note #2:
There is no need to secure the valves closed once the pins are in the raised position.

3.3.4 Make sure the Carriage Drive Speed is set to "0".

3.3.5 Move the Control Select Switch to the Carriage Drive Position.

3.3.6 Pull the "Red" Stop Button out.

3.3.7 Turn the direction switch to select the desired direction of travel (Forward/Reverse).  The switch will return to the center position automatically.

Note:
The Carriage speed is controlled by the pot in the front of the control panel; it can be increased until 
the desired speed is reached.

3.3.8 To stop the Carriage simply release the center-positioned spring return Carriage Drive Control Switch.
3.3.9 Move the carriage until the arrow on the East side of the control panel points to the etched line. That corresponds to the hydraulic holding pins being into their proper place.

3.3.10 To restart the Carriage repeat steps 4.3.7 to 4.3.9
3.4 Hydraulic Operation: Pins
3.4.1 Close both of the Platen Valves #1 and #2 (Full Clockwise).

3.4.2 Open both of the Pin Valves #3 and #4 (Full Counter Clockwise).

3.4.3 Move the Control Select Switch to the Hydraulic Pump Position.
The "Green" Hydraulic Pump light will come on.
Note:
The control for the Hydraulics is on the LEFT side.

The control for the Drive movement is on the RIGH side.
3.4.4 Push the "Green" Start Button to start the Hydraulic Pump.

3.4.5 Gravity will cause the Pins to drop slowly onto the Stacking Table.

3.4.6 If necessary, move the Carriage slowly to align the pins into the holes (refer to the Carriage Operation Section 4.3).

3.4.7 Move the Hydraulic Switch to the Advanced Position until the Pins are fully seated.  Release the Hydraulic Switch to the Hold Position.

3.4.8 To Remove the pins Move the Hydraulic Switch to the Return Position until the Pins are fully retracted. Release the Hydraulic Switch to the Hold Position.

3.4.9 Push the "Red" Stop Button to turn off the Hydraulic Pump.

3.4.10 Close both pin Valves #3 and #4 (Full Clockwise).

3.4.11 Move the Control Select Switch to the off position.
3.4.12 Lock the hand brakes.

3.5 Hydraulic Operation: Platen
3.5.1 Ensure that the Pins are down and inserted into the holes.
This operation is performed visually.
3.5.2 Ensure that both Pin Valves #3 and #4 are fully closed (Full Clockwise).

3.5.3 Open both Platen Valves #1 and #2 (Full Counter Clockwise).

3.5.4 Move the Control Select Switch to the Hydraulic Pump Position.  The "Green" Hydraulic Pump light will come on.

3.5.5 Push the "Green" Start Button to start the Hydraulic Pump.

3.5.6 Hold the Hydraulic Pump Switch in the Advance Position until the desired pressure is displayed on the Digital Pressure Meter.
Release the Hydraulic Pump Switch to the Hold Position.

3.5.7 Push the "Red" Stop Button to turn off the Hydraulic Pump.

3.5.8 Close both Platen Valves #2 and #2 (Full Clockwise).

3.5.9 Move the Control Select Switch to the off position.

4.0 Emergency Shut-Down Procedure
1.1 Stop the hydraulic pump with the red stop push button.

1.2 Open all three disconnect switches;

i.e. 
Control Power Disconnect Switch;


Hydraulic Pump Disconnect Switch;


Welding Supply Disconnect Switch

5.0 Lock-Out/Tag-Out Procedure

5.1
Not required.

6.0 Special Precautions

6.1
The Press is operating with oil pressure.
6.2
While applying pressure to the laminations there may be springing due to the stored elastic energy.

If required the Magnetic Hold-Down (see 3.2) helps to prevent the lamination from popping out of 
place. Do not turn off the Magnetic Hold-Down when required.
6.3
The lamination may have sharp edges therefore proper protective wear (leather gloves) and careful handling must be followed at all time during the operation.

6.4
Administrative Control and Maintenance

6.4.1
For maintenance, prior to working on equipment, utilize administrative and or Lock-Out personal lock for the Control Power Disconnect Switch, Hydraulic Pump Disconnect Switch, and Welding Supply Disconnect Switch.


The three corresponding plugs for the devices on the press must be disconnected and kept under control during the maintenance of the equpiment.
6.4.2
When not in use the Control Power Disconnect Switch, Hydraulic Pump Disconnect Switch, and Welding Supply Disconnect Switch shall be kept locked with an operational lock.

7.0 Test Reports
7.1
None.
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