TD / Engineering and Fabrication
Specification # 5520-TR-333742

August 18, 2004

Rev.  B


	f
	Fermi National Accelerator Laboratory

Batavia, IL 60510

	FERMI 

TEVATRON DIPOLE

SUSPENSION BOLT 

MEASUREMENT & RE-SHIMMING 

TRAVELER



	Reference Drawing(s):

Energy Saver 335 Dipole Complete

MD-124720

Suspension Preload Cartridge Assy

MB-124745

Suspension Preload Screw

MB-124533



	Project # / Task #: MERGEFIELD ProjectTaskNo 
	Job # : MERGEFIELD JobNo 

	Released by: MERGEFIELD ReleasedBy 
	Magnet / Device Series: MERGEFIELD Series 

	Date: MERGEFIELD ReleasedDate 
	Scan Pages:

	Prepared by:  B. Jensen, M. Cullen

	Title
	Signature
	Date

	TD / E&F Process Engineering


	Bob Jensen

Bob Jensen/Designee
	8/18/04

	TD / E&F Production Supervisor


	Glenn Smith

Glenn Smith/Designee
	8/18/04

	TD / E&F Fabrication Manager


	John Carson

John Carson/Designee
	8/18/04


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

	None
	N/A
	Initial Release
	N/A
	6/6/03

	
	
	
	
	

	A
	All
	Updated Traveler to reflect changes and flow to include electronic measurement and experiences learned.
	1577
	9/2/03

	
	
	
	
	

	B
	7.0
	Added boxes for shim / clips / bolts

Added torque wrench serial numbers.
	1665
	8/18/04

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub traveler binder to production.

1.0
General Notes
1.1
White (Lint Free) Gloves (Fermi stock 2250-1800) or Surgical Latex Gloves (Fermi stock 2250-2494) shall be worn by all personnel when handling all product parts after the parts have been prepared/cleaned.

1.2
All steps that require a sign-off shall include the Technician/Inspectors first initial and full last name.

1.3
No erasures or white out will be permitted to any documentation.  All incorrectly entered data shall be corrected by placing a single line through the error, initial and date the error before adding the correct data.


1.4
All Discrepancy Reports issued shall be recorded in the left margin next to the applicable step.

1.5 
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those specified within the step.

1.6
Cover the Magnet Assemblies with green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the Tevatron Dipole Suspension Bolt Re-Shimming

 to this traveler.  



Process Engineering/Designee



Date

3.0
Equipment

3.1
Mitutoyo Digital Depth Indicator Model ID-C1012EBA or equivalent.



If measurements are being performed using electronic date collection, use the following:



3.1.1
Mitutoyo Connecting Cable Part No. 959150 (2 meter)

Mitutoyo Connecting Cable Part No. 959149 (1 meter) 

Mitutoyo Connecting Cable Part No. 905409 (no data collection button)



3.1.2
Compaq  iPAQ Pocket PC with Mitutoyo Data Collection Software.
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3.2
Calibration Block (MB-360298) for all Stations.

3.3
Anchor Gauge Block (MB-360299) for measurement of Station #5.

4.0
Magnet Shimming Station #1 to #9 (Quadrant I & III) &  (Quadrant II & IV)


4.1
Record the value of the shim to be added to the existing shim pack below:

[image: image3.png]Shown with Anchor Gauge Block (MB-360299)
for measurement of Station #5




DUMB BOLTS

	
	Quadrant #III
	Quadrant #IV

	Shim Value
	
	


USE TABLE TO ORDER CORRECT THICKNESS SHIMS!!!

	Part No. #
	Thickness
	
	Part No. #
	Thickness
	
	Part No. #
	Thickness

	MA-124771
	0.001”
	
	MA-124774
	0.004”
	
	MA-124777
	0.007”

	MA-124772
	0.002”
	
	MA-124775
	0.005”
	
	MA-124778
	0.008”

	MA-124773
	0.003”
	
	MA-124776
	0.006”
	
	MA-124779
	0.009”




Note: If additional Shim Values are needed, see Process Engineering for correct Part No.#



Comment




Responsible Authority/Physicist



Date

5.0
Magnet Preparation 

Nomenclature Note:


Suspension PreLoad Cartridge Assy (Station #1 to 4) & (Station #6 to 9) are referred in layman terms as ‘Smart Bolts’.


Suspension PreLoad Cartridge Assy (Station #5) is referrred in layman terms as the ‘Anchor Bolt’.


Suspension PreLoad Screw are referred in layman terms as ‘Dumb Bolts’.


5.1
Inspect and clean all the ‘Smart Bolt’ & ‘Anchor Bolt” wells for dirt, rust, and/or other contaminants.



Use a stainless steel welding brush (Fermi Stk No. 1246-086000)(or equivalent) and 

approved vacuum system to remove contaminants.

Note(s):

Use KPC820 (or other ES&H approved cleaning materials) as necessary to remove 

residue not removed with wire brush and vacuum cleaning methods.  Ensure proper

disposal of all cleaning materials.

Note(s):

Vacuum System must be Handled, Stored and Contents Disposed in accordance

with approved ES&H Policies.

Note(s):

Ensure that the Bolt Well in the magnet is properly vacuumed to remove

contaminants within the well.



Technician(s)





Date
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5.2
Remove all the Center Screws from the ‘Smart Bolts’ and store properly for re-installation.



Technician(s)





Date

6.0
PDA Pre-Shimming Setup / Measurement

6.1
Load the appropriate “header file” into the Pocket ML software on the PDA.


Fill in the appropriate “traceability” information prompted by the software. 


This should include selecting the traveler step “Cool pre reshim.”



Enter the device serial number. This can be done either after collecting the


first data point, or by selecting Data | Serial Number.



Collect the data in accordance with the order defined by the software.

Note(s):




Ensure that the depth mic is seated properly by moving it around on the smart bolt.

Note(s):

Data can be retaken at any position, up until the time the magnet has been completed (i.e. up until the second calibration check is completed.)

Note(s):

If a measurement cannot be taken (e.g. there is a stand in the way) simply enter the reading of the digital mic in it’s resting position (this should be somewhere around 1.9550 inches).



After all the data is collected, save the file to the external Compact Flash card by 
selecting Run | Save As. The file extension must be “mrt”. 

	File Name:
	(Serial #)Pre.MRT




Inspector





Date

7.0
Magnet Re-Shimming Operation


CAUTION:
DO NOT LOOSEN MORE THAN ONE STATION AND ONE




SMART/DUMB BOLT PAIR WITHIN A STATION AT A TIME!!!!!!!


7.1
Perform the re-shimming in the following order for each Station. Start with Station #5 



the proceed with a stagger pattern as listed below.



QUADRANT I & III



7.1.1
Loosen the ‘Smart Bolt’ so it can be turned by hand from Quadrant I (DO NOT REMOVE!).


7.1.2
Remove the ‘Dumb Bolt’ from Quadrant III (Diagonal from Quadrant I).




CAUTION: ‘Smart Bolt’ must be loose before Loosening ‘Dumb Bolt’.



7.1.3
Clean the ‘Dumb Bolt’ using approved methods.

7.1.4
Re-shim the ‘Dumb Bolt’ Shim Pack using shim value in Step 5.1.



NOTE:  SHIM IS TO BE ADDED TO EXISTING SHIM PACK!!


7.1.5
Re-Install the ‘Dumb Bolt’ First, using only finger tight methods.



7.1.6
Torque the ‘Dumb Bolt’ to 70 ft/lbs.



7.1.7
Finger tighten the ‘Smart Bolt’.



7.1.8
Torque the ‘Smart Bolt’ to 70 ft/lbs.



7.1.9
Apply a sticker (dot) to Quadrant ‘Smart Bolts’ to indicate completion.


QUADRANT II & IV



7.1.10
Loosen the ‘Smart Bolt’ so it can be turned by hand from Quadrant II (DO NOT REMOVE!).


7.1.11
Remove ‘Dumb Bolt’ from Quadrant IV (Diagonal from Quadrant II).




CAUTION: ‘Smart Bolt’ must be loose before Loosening ‘Dumb Bolt’.



7.1.12
Clean the ‘Dumb Bolt’ using approved methods.

7.1.13
Re-shim ‘Dumb Bolt’ Shim Pack using shim value in Step 5.1.


NOTE:  SHIM IS TO BE ADDED TO EXISTING SHIM PACK!!


7.1.14
Re-Install the ‘Dumb Bolt’ First, using only finger tight methods.



7.1.15
Torque the ‘DumbBolt’ to 70 ft/lbs.



7.1.16
Finger tighten the ‘Smart Bolt’.



7.1.17
Torque the ‘Smart Bolt’ to 70 ft/lbs.



7.1.18
Apply a sticker (dot) to Quadrant ‘Smart Bolts’ to indicate completion.

CAUTION:
DO NOT LOOSEN MORE THAN ONE STATION AND ONE




SMART/DUMB BOLT PAIR WITHIN A STATION AT A TIME!!!!!!!



Record the Torque Wrench Serial Numbers


Station #5



Quad # 3
Not Done / 
Done

Quad # 4
Not Done / 
Done




Shim





Shim






Shim Clip




Shim Clip





Floating Nut




Floating Nut





Dumb Bolt




Dumb Bolt




7.2
Repeat Step 7.1 for Station #6



Quad # 3
Not Done / 
Done

Quad # 4
Not Done / 
Done




Shim





Shim






Shim Clip




Shim Clip





Floating Nut




Floating Nut





Dumb Bolt




Dumb Bolt




7.3
Repeat Step 7.1 for Station #4



Quad # 3
Not Done / 
Done

Quad # 4
Not Done / 
Done




Shim





Shim






Shim Clip




Shim Clip





Floating Nut




Floating Nut





Dumb Bolt




Dumb Bolt




7.4
Repeat Step 7.1 for Station #3



Quad # 3
Not Done / 
Done

Quad # 4
Not Done / 
Done




Shim





Shim






Shim Clip




Shim Clip





Floating Nut




Floating Nut





Dumb Bolt




Dumb Bolt




7.5
Repeat Step 7.1 for Station #7



Quad # 3
Not Done / 
Done

Quad # 4
Not Done / 
Done




Shim





Shim






Shim Clip




Shim Clip





Floating Nut




Floating Nut





Dumb Bolt




Dumb Bolt




7.6
Repeat Step 7.1 for Station #8



Quad # 3
Not Done / 
Done

Quad # 4
Not Done / 
Done




Shim





Shim






Shim Clip




Shim Clip





Floating Nut




Floating Nut





Dumb Bolt




Dumb Bolt




7.7
Repeat Step 7.1 for Station #2



Quad # 3
Not Done / 
Done

Quad # 4
Not Done / 
Done




Shim





Shim






Shim Clip




Shim Clip





Floating Nut




Floating Nut





Dumb Bolt




Dumb Bolt




7.8
Repeat Step 7.1 for Station #1



Quad # 3
Not Done / 
Done

Quad # 4
Not Done / 
Done




Shim





Shim






Shim Clip




Shim Clip





Floating Nut




Floating Nut





Dumb Bolt




Dumb Bolt




7.9
Repeat Step 7.1 for Station #9



Quad # 3
Not Done / 
Done

Quad # 4
Not Done / 
Done




Shim





Shim






Shim Clip




Shim Clip





Floating Nut




Floating Nut





Dumb Bolt




Dumb Bolt





Technician(s)





Date

8.0
PDA Post Re-Shimming Setup / Measurement
8.1
Change the traceability information appropriately. This should include changing the traveler step to “Cool  post reshim.”  Collect the data in accordance with the order defined by the software.



Note(s):

The traceability information can be changed at any time up until the time the magnet has been completed (i.e. up until the second calibration check is completed).



Data can be retaken at any position, up until the time the magnet has been completed (i.e. up until the second calibration check is completed.)




Ensure that the depth mic is seated properly by moving it around on the smart bolt.




If a measurement cannot be taken (e.g. there is a stand in the way) simply 

enter the reading of the digital mic in it’s resting position (this should be 

somewhere around 1.9550 inches).



After all the data are collected, save the file to the external Compact Flash card by 



selecting Run | Save As. The file extension must be “mrt”. 

	File Name:
	(Serial #)Pre.MRT



Inspector





Date


8.2
After measurements, replace all the Center Screws in the ‘Smart Bolts’.


Technician(s)





Date


8.3
Install Magnet Re-Shimming Label (Supplied by TD / E&F ProEng) onto the downstream end can, aisle side the magnet.  Date of Re-Shimming must be entered onto the ‘Date Line’ on the sticker.

Note(s):


Sticker must be applied so it is visible from the aisle



Technician(s)





Date


8.4
Attach the Lift Measurement Report to this Traveler.



Technician(s)





Date


8.5
Perform the following:



DSR Keyword “Rework/Mod” to reshimmed








Location Verified Date










Make entry regarding work performed.








Process Engineering/Designee



Date

9.0
Production Complete


9.1
Process Engineering verify that the Traveler is accurate and complete.  This shall include a review of all steps to ensure that all operations have been completed and signed off.  Ensure that all Discrepancy Reports, Reports, Repair/Rework  Forms, have been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Process Engineering/Designee



Date







TeVI Dipole Bolt Shimming

Magnet Serial No. 
«SerialNo»-«ReworkID»


Note:  «Notes»
Page 
 of 12


