TD / Process Engineering
Specification # 5520-OP-333942
April 29, 2009
Rev. None


	f
	Fermi National Accelerator Laboratory

Batavia, IL 60510



	RKA Magnet

Ferrites Measurement Procedure


	Reference Drawing(s)

Ferrite:
5520-ME-457006


	Prepared by:  B. Jensen, L. Elementi, T. Thode

	Title
	Signature
	Date

	TD/ Process Engineering
	Bob Jensen
Bob Jensen / Designee
	4/29/2009

	TD / MSD Production Supervisor
	Dan Smith

Dan Smith / Designee
	4/29/2009

	TD / MSD Production Engineer
	Luciano Elementi

Luciano Elementi / Designee
	4/29/2009

	TD / MSD Production Engineer
	Bill Robotham

Bill Robotham / Designee
	4/29/2009

	TD / MSD Production Physicist
	George Velev

Gueorgio Velev / Designee
	4/29/2009


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

	None
	N/A
	Initial Release
	2059
	4/29/2009

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table of Contents

1.0
Scope

2.0
Equipment/Materials

3.0
Operation 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

Measures the permeability μr variation of the ferrites prior to the construction of the magnet. The measurements are then compared and the ferrites are sorted in order to average high relative permeability value to low relative permeability value every two consecutive cells. This is accomplished by measuring the inductance of a single loop around the ferrite, which is closed on a return ferrite.  The measurements are taken at different frequencies to check for consistency.
2.0
Equipment/Materials
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Front View of Testing set-up
Top View of Ferrite Test Set-up
Capacitance, Inductance and Impedance Measurements:
· HP4194A Impedance Analyzer

· Measuring Fixture
· Notebook / E-Log for recording magnet measurements & observations.
3.0 Operation Procedure

3.0.1
Preparation

· Use gloves to avoid ferrite contamination.
1. Turn on the Impedance Analyzer. The Impedance Analyzer should be on for at least 15 minutes before performing any measurements to stabilize the electronics.
2. Set the SWEEP (B) to Log Sweep.
3. Set the START (O) frequency to 4 kHz.

4. Set the STOP (P) frequency to 40 MHz.

5. Set the INTEGRATION TIME (M) to medium (or long).

6. Set the AVERAGING (N) to 32 (or greater).

Connect the available shorting clip by the Impedance Analyzer Leads to perform the Open and Close circuit compensation following those two steps:

Close:

1. Short the input lead together with the available clip.
2. Press COMPENsation (C) and select ZERO SHORT circuit compensation.

3. Press enter.

4. Wait until the “Calibration complete” message appears on the screen.

Open:

1. Open the circuit.

2. Press COMPENsation (C) and select ZERO OPEN circuit compensation

3. Press enter.

4. Wait until the “Calibration complete” message appears on the screen.

Select both the SHRT OFS and the OPEN OFS to be highlighted. This turns ON the compensations.

Press REPEAT (D) to have continuous frequency sweep.

It is possible at this point to measure the residual error of the analyzer. If the calibration procedure has been properly followed the meter reads low values of Resistance and Capacitance with the shorted leads, and low values of Inductance with Open leads along the entire frequency spectrum.

3.0.2 Procedure:
With rubber gloves on, test ferrite is inspected for chips and other abnormalities.

Make sure the ferrite to be tested is uniquely identified with the proper identifier number. Otherwise mark on the end of the ferrite the identifier with a pencil. 
[image: image3.emf]
Place the ferrite through the loop in the test fixture and gently pushed against the ferrite that has

been labeled ‘return.’

Apply firm pressure forcing the 2 ferrites together.  Move the return ferrite back and forth about ¼ inch each direction a couple of times to ensure good contact.

Wait for a full sweep to cross the screen of the Impedance Analyzer.

Record the measurement at 40, 100, 200, and 400 Hz and another at 1 MHz. All Ferrite measurements shall be recorded into a computer standardized format table/database for record keeping and sorting of values.
Remove the tested ferrite from the test fixture and return it to the set
Utmost attention must be given to proper handling of the ferrites during the entire testing procedure to ensure that they are not damaged as they are very fragile.

4.0
Emergency Shut-Down Procedure
4.1
Turn-OFF the instrument with the apposite Power Push-Button on the front of the unit.
5.0
Lock-Out and Tag-Out Procedure

5.1
No Lock Out/Tag Out Procedures required.

6.0
Special Precautions


6.1
No Special Precautions are required.
7.0
Test Reports
7.1 Refer to the Specific Device Travelers.
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