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1.0 Scope

This document covers the Operating Procedures for both the 14’ and the 20’ Screw Stacker labeled TSK1010 and TSK1013 Respectively and located in IB2.
The Screw Stackers are capable of exerting a maximum force of approximately 20,000 Lb over the stacked lamination.
To ease the lamination stacking the 20’ Stacker (TSK1010) is equipped with a electro-magnetic hold-down mechanism powered through a welding transformer / power-supply.
2.0 Equipment/Materials

2.1
Both Screw Stackers are powered by an AC Eddy Current motor. The motor is 2Hp and a maximum speed of 1,120 RPM. There after an angular gear box (20:1 ratio) with a maximum torque of 6984 inches-pounds (~789 Nm).
The screw is ½” pitched.

2Hp at 1,120 rpm ≈ 12.7 Nm.
I.e. the maximum output torque is 254 Nm (inside the 789 spec).
Force = torque * 2Π / pitch ≈ 254 * 2Π / 12.7 * 10^3 ≈ 125,000 N
At 75% efficiency ≈ 93,000 N ≈ 20,000 Lb.
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Power requirements, are 480 V, 30 A for the motor/drive and 110 V 15 A for the magnet hold down.
2.2 Tool need and Glossary

2.2.1 A Fixed End Plate perpendicular to the stacker bed or staking rails.
The plate surface must be in total contact with the lamination.

2.2.2 Stacking Rails , a surface perpendicular to the Fixed End Plate and longitudinally flat.

2.2.3 Sagitta Bar, a curved bar to stack the laminations against forming a longitudinal arc.
2.2.4 Side Pusher Bars, used to hold the laminations against the Sagitta Bar.

2.2.5 Lamination Hold Down Clamps, used to hold the laminations down on the Stacking Rails.

2.2.6 Side Plate Clamps, used to hold the side plates in position for welding.

2.2.7 Side Plate Jacks, used to hold the side plate vertically in position for welding.

2.2.8 Movable End Pusher Plate, used in front of the drive end plate to supply total lamination contact when allowing for the changing Sagitta Curve.

2.2.9 A means to measure the length of the lamination pack from the Fixed End Plate through the stacking process. -
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 thatt the Screw Stacker Disconnect Switch is in the OFF position.
Furthermore (for the 14’ TSK1013) assure that the Welding Transformer and Power Supply local switch is in the OFF (“0”) position.
3.1.2 Plug in the corresponding power lines on the designated outlets.
3.1.3 Remove the operational locks on the Screw Stacker Disconnect Switch
3.2 Magnetic Hold-down (20’ TSK1010 ONLY)
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.
3.2.3 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.

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

3.2.5 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.
3.2.6 Switch ON (“1”) the Welding Transformer and Power Supply local switch.

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

3.3 Carriage / Stacking Operation

Precautions:

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

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

The operator interface has five controls: 

START, STOP, FORWARD/REVERSE, STACKINGPRESSURE AND SPEED.
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The START and STOP pushbuttons are used to control the eddy current motor and clutch/brake.

When the START pushbutton is depressed the eddy current motor and a time delay are energized.  The motor will start and ramp up to speed in two seconds.  The time delay is set for 3 seconds. 

After 3 seconds the clutch/brake is energized; at this time the brake will pull out and the clutch will be engaged.

The screws will not start turning immediately after the start pushbutton is depressed: there is a three second delay till any mechanical action is initiated.

When the STOP pushbutton is depressed the Brake will pull in, the clutch will be deenergized, and the eddy current motor will be deenergized and coast to a stop.

The FORWARD/REVERSE 3 position switch will change directions that the screws turn.

Before changing directions the STOP pushbutton should be depressed and the eddy current motor

must be allowed to coast to a stop.


The STACKING PRESSURE switch is a 5 position switch used to change the stacking pressure.

The selected pressure will align with the dot on the control knob.

The SPEED dial controls the speed of the process.  The speed may be changed whenever the tailstock needs to be moved large distances.  When a desired pressure is to be applied to the laminations the indicator on the speed dial MUST be set to the arrow indicator labeled STACKING SPEED, in order to obtain the preset stacking pressure.

4.0 Emergency Shut-Down Procedure
4.1
Press the STOP Push Button on the Control Panel.
5.0 Lock-Out/Tag-Out Procedure

5.1
Not required.

6.0 Special Precautions

The lamination may have sharp edges therefore proper protective wear (leather gloves) and careful handling must be followed at all time during the operation.

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.

For maintenance purpose it is possible to utilize administrative and or LOCK-OUT personal lock for the Screw Stacker Disconnect Switch prior to working on the equipment.  There are corresponding plugs for the devices on the press and those should be disconnected and kept under control during the maintenance of the equipment.

When not in use the Screw Stacker Disconnect Switch is kept locked with an operational lock.

7.0 Test Reports
None.
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Control Panel (Fig. 1)	TSK1010 & TSK1013
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