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CMS HCAL OPTICS TRAVELER

Fermi National Accelerator Laboratory

P.O. Box 500, Batavia, IL 60510

Epoxy Preparation Checklist



SAFETY PRECAUTIONS-



Epoxy will scald bare skin at 62'C.  Use care when handling.



Wipe up all spills



Keep crock mouth as clean as possible



Wear necessary protective clothing- gloves, safety goggles, etc.

1) Warm raw D-332 to 62'C, until viscous

2) Measure out 100 g. of DER-332


- add epoxy to crock

3) Measure out 50 g. of TiO2


- add Ti02 to crock

4) Repeat steps 1-3 as necessary to fill crock to 1/3 its volume.


DO NOT OVERFILL CROCK!

5) Close crock and roller.  Check to be sure no leaking occurs around mouth.

6) Roller epoxy for 3 hours, then return to oven for 3 hours.  Repeat through


course of the day.

Technician _______________       Date/Time_______          

Assign new and write it down on the jar

Epoxy Batch _______________
GLUING  QUALITY  CONTROL  CHECKLIST 

SCINTILLATOR SHEET  #: ______________

1. Glue preparation.  Epoxy Batch #:__________

2. Tile Inspection-



a) clean tile with nitrogen


b) verify that there are no cut-thru’s in the separation grooves

3. Taping-




a) flatten tape

      b) poke holes for air vents and injection points

QA  Sign-off:    

       Technician________Date______Time__________

4. Glue injection

a) no epoxy spillage on scintillator

b) all grooves filled with glue

QA  Sign-off:    

       Technician________Date______Time__________

5. Place scintillator sheet in oven (100 F) one hour after gluing is completed. 

QA  Sign-off:

       Technician_______Date______Time__________

6.  Corrections-




a)  check for possible shrinkage of epoxy along separation grooves


b)
apply corrections to all  necessary regions

QA  Sign-off:    

 Technician____Date______Time__________

7. Remove tape, inspect correction, if everything is OK, place colored sticker  ‘READY FOR PHASE II’ on the megatile and mark on the blackboard.

Technician____Date______Time__________

8. Transport epoxied scintillator sheet to Thermwood  waiting area.

9. Phase II on the inspection on the Thermwood table:

a) visually inspect that  ball groove is machined in all tiles 

b) verify that there is no cut-throughs in the separation grooves

c) check for rivet holes (two rivet holes per each tile)

c) verify that all dams have been machined off.

At that point megatile is ready to be wrapped and transported out of Lab8.

QA  Sign-off:    

       Technician____Date______Time__________

Comments:  (epoxy leaks, scratches, etc.)   

__________________________________________________________

__________________________________________________________

__________________________________________________________

LAB 8 THERMWOOD SCINTILLATOR PREPARATION AND MACHINING

PHASE I*

Preparation

Operator:  _______________________

Date/Time Started________________________

Get appropriate size and type of scintillator sheet from crate/shelf.  The sheet size and scintillator type are specified on the job request for each Layer.  Record here and in the Thermwood Log Book.  Put scintillator (tag side up unless bottom paper has wrinkles) directly on Thermwood table in appropriate location, verifying that the table and bottom of scintillator sheet are clean and the bottom paper isn't wrinkled.  Remove tag  from scintillator paper and attach below where indicated.  Record the number in the Thermwood Log Book.  Remove paper from top of scintillator.  Tape sheet down with M52 acrylic adhesive tape. Verify correct files are on controller and enter appropriate information in the Thermwood Log Book.

Scintillator Type:  Bicron ___ Kuraray ___ (Check One)

(Tape TagHere)

Sheet Size:  ___________________________

Scintillator Machining - Phase I

Machining Sequence:



Date/Time Started:  _______________________

File


Bit Size/Type

Depth

Operation
         Checkoff

LOCHOLII

1/8" Router

Thru

Routs Location Holes
   ____

L__X_E

.035 Router

 .010

Engraves # On Scint.       ____   
L__X_GP1

.035 Mod. Router
 .136

Routs Glue Pockets
   ____

L__X_GP2

.035 Mod. Router
 .136

Routs Glue Pockets
   ____

L__X_GP3

.035 Mod. Router
 .136

Routs Glue Pockets
   ____

L__X_GP4

.035 Mod. Router
 .136

Routs Glue Pockets
   ____

L__X_SG

.035 Mod. Router
 .136

Routs Separation Grooves ___

Attach next sequential Label (provided with Job Request) to sheet at machine "home" corner in area of scrap material.  Blow off scintillator and load scintillator onto stretcher on transport cart.

Operator:  _______________________

Date/Time Completed:  ___________________
*At this point the files have already been loaded on the Thermwood PC and Controller, Quick   Checked, drawn on substrate, checked by operator, substrate machined and removed from table and punched, table vacuumed and blown off with filtered compressed air, and vacuum seal set up on table.\

                                                                                                                    Revised 2/24/99 PLD\

                            LAB 8 THERMWOOD SCINTILLATOR MACHINING 

PHASE II  (After Gluing)
Setup

Operator:  _______________________

Date/Time Started:  _______________________

Load files on controller.  Put scintillator substrate on table for appropriate layer.  Load glued scintillator onto table from transport cart.  Pin sheet to location holes, turn on vacuum, and tape sheet to substrate.  Enter file names, offsets, bits, feed rates, rpms and sheet number in log book.  Verify correct files are loaded for sheet.

Scintillator Machining - Phase II

Machining Sequence:



Date/Time Started:  _______________________

File


Bit Size/Type

Depth

Operation
Checkoff

L__X_DR

.035 Mod. Router
 .136

Removes Glue Dam
  _____
L__X_G

.034 Router

 .070

Routs Fiber Grooves
  _____

Verify that fiber groove depth is correct



                          _____

L__X_B

.053 Harvey Ball
 .070

Routs Ball Grooves      _____

Verify that fiber fits in Fiber Grooves





       _____

L__X_H

.125 Router
 
 Thru

Routs Holes
       _____

L__X_C

.125 Router

 Thru

Cuts Out Megatile    _____

Blow off scintillator with filtered compressed air.  Attach next sequential Labels (provided with Job Request) to cut out megatiles at designated positions.  Remove megatiles from table onto stretcher on transport cart.  Note any comments below and put traveler with megatiles.

Note Any Comments/Problems:  __________________________________________________  

______________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Operator:  _______________________

Date/Time Completed:  ___________________
Revised 2/24/99 PLD

                           LAB 8 AXXIOM  PREPARATION AND MACHINING OF

BOTTOM COVERS*

Preparation:

Operator:  _______________________

Date/Time Started: _______________________

Get a sheet of  1 mm black plastic from the shelf. Tape sheet down with M52 acrylic adhesive tape. Verify correct files are on controller and enter appropriate information in the Axxiom Log Book.

Machining Sequence:



Date/Time Started:  ______________________

File

Bit Size/Type

Depth

Operation

    
Checkoff

BC__E

1/8" Router

.010

Engraves  Numbers
         ________

BC__RH
.035 Router

.015

Routs Rivet Hex
         ​​​​________

BC__PP
1/8" Router

.020

Routs Tape Pulling Pockets   ________

BC__H

1/8" Router

.050 (Thru)
Routs Holes

         ________

BC__C 
1/8" Router

.050 (Thru)
Cuts Out Cover
         ________

Blow off and remove from table.

Operator:  _______________________

Date/Time Completed:  ___________________
Comments:  ______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

*At this point the files have already been loaded on the Axxiom PC and Controller, Quick  

  Checked, drawn, checked by operator.

Created  2/24/99. PLD

LAB 8 AXXIOM  PREPARATION AND MACHINING OF

TOP COVERS*

Preparation:

Operator:  _______________________

Date/Time Started:  _______________________

Get a sheet of  2 mm black plastic from the shelf. Tape sheet down with M52 acrylic adhesive tape. Verify correct files are on controller and enter appropriate information in the Axxiom Log Book.

Machining Sequence:



Date/Time Started:  _______________________

File

Bit Size/Type

Depth

Operation

 Checkoff

TC__E

1/8" Router

.010

Engraves  Numbers
         
  _____

TC__FT
1/8" Router

.050

Routs Fiber Trough
         
  _____

TC__PP
1/8" Router

.040

Routs Tape Pulling Pockets       _____

TC__H

1/8" Router

.090 (Thru)
Routs Holes
                          _____

TC__CS
.244 Countersink
.085

Routs Countersink

  _____

TC__ST
1/16" Router

.056/.085
Routs Source Tube Grooves 
  _____

TC__G

1/16" Router

.062

Routs Fiber Grooves

  _____

TC__FA
1/16" Router

.090 (Thru)
Routs Funnel Access

  _____

TC__C

1/8" Router

.090 (Thru)
Cuts Out Cover

  _____

Blow off and remove from table.

Operator:  _______________________

Date/Time Completed:  ____________________
Comments:  ______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

*At this point the files have already been loaded on the Axxiom PC and Controller, Quick  

  Checked, drawn, checked by operator.

Created  2/24/99. PLD

Thin Film Coating Facility Fiber Polishing and Coating Traveler Form

1.Work Request submitted by_____________________
Dated:_______________

Spread sheet included?__________

2.Check fibers generally to see if groups submitted match paperwork:

Checked by:______________________
Dated:___________________________

3. “Ice polished” by:_____________________


Batch number


Date polished


 




________________

________________




________________

________________




________________

________________




________________

________________

4. “Ice” polish quality check:

Checked by:_____________________
Dated:________________________


Note any fibers rejected for polish quality by batch #, length, type and reason.

5. Sputter batches noted by date and sequence.

6. “Sputter” quality:

Checked by:_____________________
Dated:________________________


Note any fibers rejected for sputter coat by batch#, length, type and reason.

CMS-HADRON  PIGTAIL TRAVELER FORM

                                                                  PIGTAIL  ID  :  ______________    

General Information :
         Y11 Fibers                                                                          Clear Fibers 
   Batch Number   :  ____________                 Batch Number  :  _____________

Week Polished   :  ____________                  Week Polished  :  _____________

 Week Mirrored :  ____________                  Comments        :  _____________

   Comments         :     ___________                                                             

Pigtail Construction :
    1. Made by : ____________                         Date/Time : _____________

              Checked  connector side and holes used : ___________

             Checked  splices positions                          : ___________

             Checked  ends of  fibers positions             : ___________

             Checked  taping                                        : ___________

     2. Glued by : ____________                       Date/Time : _____________

              Checked  glue packet and alignment holes : ___________

              3. Polished by : ____________                  Date /Time  : _____________

                Checked  under microscope : ___________

 Pigtail Testing :
             1.  Tested  by : ____________                    Date/Time  : ______________           

                Checked  ends of  fibers positions : ___________
Pigtail Insertion :
            Make sure engraving on connector faces up !!!

           1.  Inserted  by : ____________                  Date /Time: _______________         

                Megatile ID : 

                Checked  the  fibers positions : ___________
ASSEMBLY OF HCAL MEGATILES

Refer to the section 9 of the Assembly Procedures Document for  the detailed instructions on each step.

1   -Acquire the two mating pieces of scintillator for this layer.

2   -Record scintillator sheet ID numbers here:   X1____________   X2____________

3   -Clean top side of scintillator pieces.

4   -White paint edges of scintillator. Allow time till dry.

X    Technician:____________________________Date:__________

5   -Remove paper backing from scintillator.

6   -Mark separation grooves.

X    Technician:____________________________Date:__________

7 -QUALITY ASSURANCE INSPECTION  STEP

_Measure width  of black lines using a loop in ten random places.

_Record measurement locations and thickness on the sheet provided for 

this layer, then attach sheet to this traveler. 

Note: Lines should be 1mm to 1.5mm thick.

_Check the white paint on the edges of tile to assure that no blue light is visible. _Check that there is no spillage onto the top or bottom of scintillator

_Check that there is no paper is left on the surface of scintillator.

_Check that scintillator label is removed and placed in the traveler.

XX   QA Technician:________________________Date:________

8   -Install rivets into bottom cover.

9   -Clean and install the Tedlar sheet on bottom cover.

10 -Clean and install the bottom Tyvek on bottom covers.

11 -Clean the scintillator pieces.

12 -Place cleaned scintillator pieces on cover assembly.

X    Technician:____________________________Date:__________

13-QUALITY ASSURANCE INSPECTION  STEP

_Use a spare piece of fiber and insert it into each tile  groove to assure that it will indeed fit. Check and clean fiber grooves making sure that there is no debris in the groove. If fiber breaks, make sure all the fiber pieces are removed from the

groove. 

XX   QA Technician:___________________________Date:________

14 -Install alignment pins.

15 -Place and position top Tyvek on assembly.

16 -Wrap Tedlar over and tape in place.

X    Technician:____________________________Date:__________

17-QUALITY ASSURANCE INSPECTION  STEP

_Check for the correct orientation of the Tedlar and Tyvek to assure the proper placement and the fiber grooves are clear and lined up correctly.

XX   QA Technician:___________________________Date:________

18 -Place and position top cover.

19 -Position the connector spacer(s).

20 -Install the source tube coupler(s).

21 -Remove alignment pins and install screws

22 -Install source tube(s).

X    Technician:____________________________Date:__________

23-QUALITY ASSURANCE INSPECTION STEP

_Assure that all the screws and the cover assembly are installed correctly.

_Using the .035 probe tube, probe the length of the source tube to insure that there are no debris in the tube.

_Assure the length of the source tube is approximately 1mm shorter then the groove its in.

XX   QA Technician:___________________________Date:________

24 -Tape source tube(s).

25 -Acquire the pigtail(s) for this tile with its data sheet and attach the sheet to the end of this traveler.

26 -Record the pigtail(s) ID #_______________________________

27 -Install pigtail(s).

X    Technician:____________________________Date:__________

28-QUALITY ASSURANCE INSPECTION STEP

_Inspect the insertion of the pigtail assembly for correct layout of the orientation. 

_Make sure the tightness of the fibers are OK per standards. 

_Assure that the connector pins are indeed in their proper locals.

XX   QA Technician:___________________________Date:________

29 -Tape pigtail with 2 inch blue tape.

X    Technician:____________________________Date:__________

30-QUALITY ASSURANCE INSPECTION STEP

_Install tile assembly in scanner box and scan both collimated source and wire source tests. Record in the Scanner Logbook the file names and any notes needed.

_Use the 'tbreduce' command to reduce the wire scan file, then run the 'monpc' file to find out if wire scanning was ok. Attach an output of this to this traveler.

_Run the collimated source test file to check if scan was ok, then attach the output to this traveler.

_Once scanned apply sticker to the tile with file names on it.

XX   QA Technician:___________________________Date:________

31 -Light tight tile with the black Spartan tape.

32 -Apply spring adhesive tape.

33 -Install spring.

X    Technician:____________________________Date:__________

34-QUALITY ASSURANCE INSPECTION STEP

_Measure the thickness of the tile per the thickness measurement sheet provided with a set of 
calipers. Record the thickness on the sheet attached to the end of this traveler.

_Measure the width of the tile using the calipers and record on the sheet attached to the end of this traveler.

_Install the pins in the Go-No-Go fixture for this tile.

_Insert tile into the Go-No-Go fixture to insure that the straightness of tile is within limits as well as to assure that it is pushed up by the springs.  Remove tile from fixture

XX   QA Technician:___________________________Date:________

35-QUALITY ASSURANCE QA CHIEF INSPECTION STEP

_Review the entire traveler to assure all steps have been completed and are within tolerances.

_Inspect tile assembly for any discrepancies. Record any discrepancies at the end of this traveler.

XXX   QA CHIEF:_____________________________Date:____________

36-FINAL QUALITY ASSURANCE PROJECT PHYSICIST INSPECTION

_Check all data taken for entire tile to assure they meet standards of the CMS Production Acceptance Standards.

   Check list:  

• Collimated scanning

• Wire scanning

• Tile width & thickness

• Black line widths

_Apply a 'ready to ship' tag to the assemblies once all acceptances are completed.

XXXX   Project Physicist:_________________Date:__________

37-QUALITY ASSURANCE INSPECTION STEP

-Package for shipping and store in shipping crate. Verify the megatile is well secured so that no damage can occur  during shipping.

XX   QA Technician:___________________________Date:________

Notes:__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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