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General introduction – exceptional vessel 


This engineering note for dressed cavity #4 references the note for cavity #5 where the information is almost identical.  For the same reasons as Cavity #5, Cavity #4 is an exceptional vessel.  Starting with the Extended Engineering Note on page 8, only the differences from cavity #5 are detailed here.  Specifically, the highlighted text details the differences.  The non-highlighted text is identical to its counterpart in the Cavity #5 note.
[image: image3.jpg]PRESSURE VESSEL ENGINEERING NOTE

PER FESHM CHAPTER 5031

Prepared by: Mayling Wong, Germano
Galasso, Tom Peterson, Phil Pfund, Harry Carter, Dan Olis, Tug Arkan

Preparation date: 4 February 2009

L Description and Identification
Fill in the label information below:

This vessel conforms to Fermilab ES&H Manual
Chapter 5031

Vessel Title _3.9-GHz Helium Vessel, Cavity #4

Vessel Number _IND-127

Vessel Drawing Number _5525.000-ME-440598 (Rev. C)

Maximum Allowable Working Pressures (MAWP) :
Internal pressure Warm _2.0-bar (29.0 psia)
Internal Pressure Cold 2.0 bar (29.0 psia)
External Pressure _1.0-bar (14.5-psia)

Working Temperature Range -457 ©F - 100 ©F

Contents _Superfluid helium

Designer/Manufacturer _FNAL

Test Pressure (if tested at Fermi) Acceptance «—Document per Chapter 5034
Date: of the Fermilab ES&H Manual
2.3 bar
__33.5 PSID, Hydraulic Pneumatic _X
Accepted a formlng to standard by
/sz? lln'lc\')
of Division/Section | D Date: 3!17/09 <«Actual signature required

NOTE: Any subsequent changes in contents,
pressures, temperatures, valving, etc., which
affect the safety of this vessel shall require

another review. Q\ M
Reviewed by:‘?/ﬁﬁﬂ Q:% pate: 2.5-©9

Director's signature (or nee) if the vessel is for manned areas but doesn't
conform to the xrequirements of the chapter.

Date: 3[/?"/2 m'q

: (K
///ﬂyq % _—_——— Date: 2 - (ﬂ = Oq
ES/&Q Dl},e/ctor Coficurrence =




 
Amendment No.:                 Reviewed by:              Date:

_________________              _____________             _______________

_________________              ______________            ________________

Lab Property Number(s):


Lab Location Code:  Meson Detector Building
(obtain from safety officer) 

Purpose of Vessel(s):  LHe containment for nine-cell 3.9-GHz superconducting


Radio frequency cavity


Vessel Capacity/Size:  3.4-L  Diameter:  5.5”(140mm) Length:  19.9”(505.92mm)

Normal Operating Pressure (OP)  0.02-bar (0.25-psia)
 

MAWP-OP =  28.75 PSID

List the numbers of all pertinent drawings and the location of the originals. 

Drawing #
Location of Original
  5525-ME-440598 Rev C 

 IDEAS FERMI TDM


  5520-ME-426450 Rev H

 IDEAS FERMI TDM


  5520-ME-426321 Rev B

 IDEAS FERMI TDM


  5520-MB-426252 Rev C

 IDEAS FERMI TDM


(Above are the top-level drawings, see Appendix B, “drawing tree”, in the design note)

2.
Design Verification

Is this vessel designed and built to meet the Code or “In-House Built” requirements?


Yes     No  X


If “No” state the standard that was used ASME Code, Section VIII, Div 1 and Div 2 with finite element analysis and reference to published mechanical data for niobium and NbTi (where code data were not available)


Demonstrate that design calculations of that standard have been made and that other requirements of that standard have been satisfied.

Skip to part 3 “system venting verification.”

Does the vessel(s) have a U stamp?  Yes_____ No  X .  If "Yes", complete section 2A; if "No", complete section 2B.

A.
Staple photo of U stamp plate below.


Copy "U" label details to the side 




Copy data here:

[image: image4.wmf]
Figure 1.  ASME Code:  Applicable Sections  
2B.

Summary of ASME Code


CALCULATION RESULT


(Required thickness or stress


Reference ASME
level vs. actual thickness

Item
Code Section
calculated stress level)

(see Design Note)
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3.
System Venting Verification  (See the vent system schematic drawing 
4906.320-ME-440302) 


Does the venting system follow the Code UG-125 through UG-137?  

Yes  X  No___    


Does the venting system also follow the Compressed Gas Association Standards S-1.1 and S-1.3?


Yes  X 
No_____



A “no” response to both of the two proceeding questions requires a justification and statement regarding what standards were applied to verify system venting is adequate.


List of reliefs and settings:


Manufacturer
Model #  Set Pressure
 Flow Rate
Size

 BS&B

 LPS

 12-psig
 
 2188-SCFM air

 3-inch



Hylok 700 
CV5-F12N-25

 5-psig *

 Cv=5.2

 3/4"


*The valve was reset to 5-psig from 25-psig by the PPD Mechanical Vacuum 
and Instrumentation Group.  The model number reflects the original set 
pressure of 25-psig.
4.
Operating Procedure

Is an operating procedure necessary for the safe operation of this vessel?



Yes_____  No  X  (If "Yes", it must be appended)

5.
Welding Information

Has the vessel been fabricated in a non-code shop?  Yes  X  No   



If "Yes", append a copy of the welding shop statement of welder qualification (Procedure Qualification Record, PQR) which references the Welding Procedure Specification (WPS) used to weld this vessel.

See “Welding Information” Section in Appendix A

6.
Existing, Used and Unmanned Area Vessels

Is this vessel or any part thereof in the above categories?  


Yes_____ No  X


If "Yes", follow the requirements for an Extended Engineering Note for Existing, Used and Unmanned Area Vessels.
7.
Exceptional Vessels

Is this vessel or any part thereof in the above category?  


Yes  X  No  


If "Yes", follow the requirements for an Extended Engineering Note for Exceptional Vessels.
Appendix A – Extended Engineering Note

Introduction 

The 3.9 GHz “dressed cavity”, cavity #4, is a niobium superconducting radio frequency (RF) cavity surrounded by a helium vessel which will be filled with liquid helium (so liquid helium surrounds the niobium RF cavity) at temperatures as low as 1.8 K.  The cavity will be performance tested in the Horizontal Test Stand (HTS) at the Meson Detector Building at Fermi National Accelerator Laboratory (Fermilab) before being installed in a cryostat with three other 3.9 GHz dressed cavities.  The cryostat with four dressed cavities will be shipped to DESY, in Hamburg, Germany, to be installed in the FLASH-linac (former TTF2-linac).  This document summarizes how the helium vessel for cavity #4 follows the requirements of the FESHM 5031 [ref 1].  This document and supporting documents for the 3.9 GHz helium vessel engineering note and also for the 3.9 GHz cryomodule may be found at:

http://ilc-dms.fnal.gov/Workgroups/CryomoduleDocumentation/3rd-Harmonic-Cryomodule-for-DESY/ 


Cavity #4 is the sixth dressed cavity that will be tested in HTS.  The designs of the dressed cavity are almost identical to Cavity #5.  The only difference is in one part of the helium vessel design.  The difference is detailed in the “Vessel Description” of Appendix A of this engineering note.  The fabrication of Cavity #4 follows almost the exact the same procedure as the fabrication for Cavity #5.  Several steps in the welding procedure differ in an effort to optimize the fabrication process.  How the fabrication for Cavity #4 differs from Cavity #5 is detailed in the section titled “Welding Information” of Appendix A of this engineering note.
…

Exceptional Vessel Discussion and Extended Engineering Note Summary

Reason for Exception 


The 3.9-GHz dressed cavity as a helium vessel has materials and complex geometry that are not conducive to complete design and fabrication following the ASME Code [ref 2].  Parts of the vessel are made of niobium and an alloy that is 45% niobium/55% titanium.  Neither of these materials is approved in the Code. 


However, we show that the vessel is safe following the guidelines in FESHM 5031.  Since the vessel design and fabrication did not exactly follow the guidelines given by the Code, the vessel requires a Director’s Exception.  (The page numbers in Table A1 refer to the pages in the Cavity #5 engineering note.)
Table A1 – Specific areas of exception to the ASME code
	Location or procedure
	Reference 
	Explanation for exception

	Niobium material
	pg 17
	Used for its superconducting properties, not explicitly allowed by the code

	Calculated stress in Nb cavity at the iris.  
	pg 41
	Worst case tuning extension (0.5 mm) with internal pressure at room temperature (82.4 MPa vs 60 MPa allowable).  This stress is self-limited by the tuner and results at worst in an offset of the neutral tuning position.  

	Niobium-Titanium material 
	pg 19
	Used for compatibility in welding with niobium and titanium, a transition between the two metals

	Partial penetration welds in Ti and between NbTi and Ti
	pp 79 - 85
	Care not to burn through the material 

	Weld procedure specification (WPS), procedure qualification record (PQR), and welder performance qualification (WPQ) were either not performed, or initiated after completion of the work
	pp 74
	The 0.8 factor taken on allowable material stress per FESHM 5031 is intended exactly for this issue, to mitigate incomplete code-specified information.  

	Incomplete testing of bulk and weld affected zone material
	pp 74
	See note above regarding 0.8 factor.  

	No X-ray or ultrasonic inspections of welds (Div 2 requires 100% radiography, plus 10% ultrasonic testing on welds.)
	pg 74
	Access difficulty.  Samples were welded, cut, polished, and photographed instead in order to establish degree of weld penetration.  


…

Fabrication


Detailed welding information is included in this engineering note.  A fabrication procedure, associated material specifications, and welders’ certifications are compiled in a second document with the file name “Cavity-4-Matl_Weld_Certs.doc”.  
...

Pressure Test


The dressed cavity was pressure tested to 2.3 bar, 1.15 times the MAWP of 2.0 bar.    

...

Vessel Description

…


A complete drawing tree is shown in Figure A1.  The top level and second level assembly drawings are copied in the following figures for reference here.  A complete set of drawings is at:

http://ilc-dms.fnal.gov/Workgroups/CryomoduleDocumentation/3rd-Harmonic-Cryomodule-for-DESY/DressedCavityDrawings/  and is also archived at: 

http://tdserver1/project/TDarchivedDrawings/drawings/

The design of Cavity #4 is almost the same as for Cavity #5.  The drawings shown in Figure A1 have been updated to reflect the changes.  The only design change for Cavity #4 is the thickness of the bellows cuff design (drawing MB-457115) at the bellows-to-shell joint in the helium vessel.  The thickness of the cuff is 2-mm.  The cuff design allows for a full penetration TIG weld of the bellows assembly to the helium vessel shell.  The joint detail is shown in Figure A29 (weld #7, #8).  

…


[image: image5.wmf]3.9 GHz Cavity #4 Drawing Tree
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Vertical Helium Vessel Weld Fixture
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H

Helium Vessel Weldment Style C

426277
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Flange, RF Cavity, Helium Supply

426278

C

Tube, Helium Vessel Supply

426257

E

Flange, Vessel Tuner Stepped Ring

457114

C

Bellows Weldment

457116

A

Backing Ring, Bellows

457115

A

Cuff, Bellows

457113

-

Bellows

426250

D

Shell, Helium Vessel

426258

E

Flange, Helium Vessel Tuner Ring

426251

G

Shell, Helium Vessel, Helium Supply Side

426262

D

Flange, Helium Vessel Drain

426260

A

Pin, Helium Vessel Invar Connection

426321

B

Cavity Weldment

426332

C

End Tube w/o MC, Fabricating Process

426335

-

Conical Flange "B" Weldment

426329

A

End Cell

426336

A

End Cap, Vessel, Small

426354

-

Flange, Niobium, Tube End
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A

End Tube w/o MC Port

426178

A

Flange RF Cavity, NW40
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Flange, CF Pickup Antenna
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Tube, Pickup Antenna
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A

Formteil

426328

B

Flange, HOM Coupler
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HOM Coupler

426330

A

Dumbbell Weldment, Full
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-

Mid Cavity Weldment
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A

Mid Cell
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End Tube w/MC, Fabricating Process

426324

-

Conical Flange "A" Weldment
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End Cap, Vessel, Large

426354

-

Flange, Niobium, Tube End

426329

A

End Cell

426357

A

End Tube w/ MC Port

426328

B

Flange, HOM Coupler

426582

-

HOM Coupler

426327

A

Flange, Main Coupler

426353

A

Tube, Main Coupler

426178

A

Flange, RF Cavity, NW40
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A

Formteil

426252

C

Flange, Vessel End, Stepped


Figure A1.  Dressed cavity #4 drawing tree
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Figure A2 – Helium Vessel for the 3.9-GHz Cavity, assembled in the welding fixture (Drawing 5520.000-ME-440598)
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SECTION A-A

/A NOTES:

ALL DIMENSIONS ARE N MILLIMETERS.
SEALING SURFACES ON FLANGES MUST BE FREE FROM ANY NICKS AND RADIAL SCRATCHES.

ASSEMBLY MUST BE FREE FROM DIRT, GREASE, O!L AND CHIPS AND PROPERLY PACKAGED
TO AVOID DAMAGE DURING SHIPPING.

MOUNT ING HOLES FROM FLANGES, ITEM 3 AND ITEM 6, ARE TO BE IN-LINE WITHIN £0.15°.
FLATS ON ITEMS 3 & 6 SHALL BE PERPENDICULAR TO AND WITHIN O.10mm.

ITEM 5 AND ITEM 7 MUST BE CONCENTRIC WITH EACH OTHER WITHIN @0.15mm.
ITEM 10 TO BE LOCATED ON PRE-MACHINED FLAT SURFACES ON I1TEM 7.

ALL CLEANING AND WELDING PROCEDURES WILL CONFORM TO THE AMERICAN WELDING SOCIETY
SPECIFICATION: AWS G2.4,/G2.4M: 2007, "GUIDE FOR THE FUSION WELDING OF TITAN!IUM AND
TITANIUM ALLOYS.

VENDOR'S OPTION: AN ACCEPTABLE PICKLE BATH MAY BE IMPLEMENTED TO CLEAN THE WELD JOINT MATERTAL.
USE A RECOMMENDED BATH OF 35 VOL.% NITRIC ACID (702 CONCENTRATION), AND 5 VOL.z HYDROFLUORIC
ACID (48% CONCENTRATION). RINSE WITH COLD WATER AND THEN RINSE WITH HOT WATER TO FACILITATE
FASTER DRYING. INSURE THAT THE PARTS ARE CLEAN, COMPLETELY DRY, AND OXIDATION FREE PRIOR TO
WELDING. CLEAN PARTS MUST BE USED WITHIN 4 HOURS OR STORED IN AN OXYGEN PURGED ENVIRONMENT.

ALL WELDS MUST BE PERFORMED INSIDE OF AN ARGON FILLED GLOVEBOX WITH AN OXYGEN COUNT OF 20-30 PPM
OR LESS. WELDS MUST BE FREE OF ALL TITANIUM OXIDATION AND DISCOLORATION, E-BEAM WELDING IN
A VACUUM ENVIRONMENT S AN ACCEPTABLE VENDOR OPTION,

WELDERS MUST BE QUALIFIED AND CERTIFIED IN TITANIUM WELDING. VERIFICATION DOCUMENTS AND
WELDING COUPONS FOR EACH WELDER MUST BE SUPPLIED TO FERMILAB FOR WRITTEN APPROVAL PRIOR
TO ANY PRODUCT WELDING. THE VENDOR WILL CREATE WELD SAMPLES (DRAWING REGION A-4) AND
PERFORM DESTRUCTIVE TESTING TO VERIFY THE WELD QUALITY. RESULTS OF THE TESTING WILL BE
PROVIDED TO FERMILAB.

ON A DAILY BASIS, PRIOR TO PRODUCT WELDING, WELD COUPONS OF COMPARABLE SI1ZE AND TYPE WILL
BE PREPARED BY THE WELDER. THESE COUPONS WILL BE ETCHED WITH THE DATE, TIME, AND WELDER’S
NAME AND KEPT FOR RECORD. THE WELD COUPONS WiLL BE PART OF THE DELIVERABLE TO FERMILAB.

THE VENDOR'S WRITTEN PROCEDURE DESCRIBING THE CLEANING AND WELDING PROCEDURES MUST BE
SUPPLIED TO FERMILAB FOR WRITTEN APPROVAL PRIOR TO ANY PRODUCT WELDING.

INSPECTION OF FINAL PRODUCT WILL BE CONDUCTED AT FERMILAB PRIOR TO ANY ULTRASONIC OR
WIRE-BRUSH CLEANING., DO NOT MODIFY THE FINAL WELDS PRIOR TO PRODUCT ACCEPTANCE.

ALL WELDS TO BE VACUUM TIGHT. NO LEAK SHALL BE DETECTABLE ON THE MOST SENSITIVE
SCALE OF A HELIUM LEAK DETECTOR WITH A MINIMUM SENSITIVITY OF 2 X 107 ATM. CC/SEC.
STABILIZE VESSEL BETWEEN [TEMS 3 & 6 WITH THREADED RODS AND NUTS PRIOR TO VACUUM LEAK TESTING.

MATERTAL CERTIF{CATIONS ARE REQUIRED AND MUST BE INCLUDED WITH SHIPPING. THERE WILL BE NO
PRODUCT ACCEPTANCE WITHOUT THE PROPER MATERIAL CERTIFICATIONS.
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Figure A4 – Helium Vessel Weldment for 3.9-GHz Dressed Cavity (Drawing 5520.000-ME-426450)
…

Welds Simulation 

This section is identical to that for cavity #5 but is included here since the welds # 7 and 8 are different for cavity #4.  (See “Welding Information” starting on pg. 16 in this engineering note.)  The simulation is identical since minimal weld penetration and a conservatively small joint area are assumed.  For cavity #4, the actual fused areas for these welds increased, so the analysis is just more conservative and was not modified.  
…

Analysis
…

2nd Load Case

Primary + Secondary stress evaluation at room temperature (worst case)

All identical to cavity #5 engineering note, pp. 38 – 49.  Table A12, which shows the cavity iris calculated stress, is copied here since this includes the one exceptional stress.  

…

Table A12 -2nd Load Case: Niobium Cavity. Linearized Stress Intensity summary
	SCL
	Component and

Evaluation Region
	Material
	Stress Category and Value

Linearized Stress Intensity

[MPa]
	Acceptance Criteria

[MPa]



	J
	Cavity:

Cavity/Nb-Ti Joint

Weld Region


	Nb RRR
	PM+Pb+Q


	11.22
	≤ 3∙S=60

	Y
	Cavity:

Cavity/Nb-Ti Joint

Weld Region


	Nb RRR
	PM+Pb+Q


	11.31
	≤ 3∙S=60

	Z
	Cavity:

End Cells Region


	Nb RRR
	PM+Pb+Q


	20.81
	≤ 3∙S=60

	D
	Cavity:

Mid Region- Iris


	Nb RRR
	PM+Pb+Q


	82.43
	≤ 3∙S=60

	F
	Cavity:

Mid Region- Equator

	Nb RRR
	PM+Pb+Q

	25.59
	≤ 3∙S=60


...

Welding Information


All welds were designed, welded, and qualified as per Cavity #5 except those highlighted in Tables A24-1 and A24-2.  …
Table A24-1 - 3rd harmonic dressed cavity #4 weld summary

	Weld

No.
	Weld description
	Drawing or reference
	Type of weld
	How qualified and other notes

	1
	Nb cavity end cell to Nb tube end flange, input coupler end
	MD-442202
	e-beam
	Parameters developed based on microscopic or metallographic analysis of cut, etched and polished weld samples.  Welded at Sciaky.

	2
	Nb cavity end cell to Nb tube end flange, non-input coupler end
	MD-442201
	e-beam
	Same as above.  Welded at Sciaky.

	3
	NbTi large conical end cap A to Nb tube end flange, input coupler end
	MD-442202
	e-beam
	Same as above.  Welded at Sciaky.

	4
	NbTi small conical end cap B to Nb tube end flange, non-input coupler end 
	MD-442201
	e-beam
	Same as above.  Welded at Sciaky.

	5
	Nb end tube to Nb conical flange A, coupler end 
	MD-442202
	e-beam
	Same as above.  Welded at Sciaky.

	6
	Nb end tube to Nb conical flange B, non-coupler end
	MD-442201
	e-beam
	Same as above.  Welded at Sciaky.

	7
	Ti bellows to Ti tube
	MC-457114
	TIG
	Same as above.  Welded at Hi-Tech.

	8
	Ti bellows to Ti tube
	MC-457114
	TIG
	Same as above.  Welded at Hi-Tech.

	9
	NbTi conical end piece to Ti cylinder, coupler end
	ME-440598 detail C and “He_vessel to cavity weld.ppt”
	e-beam
	Same as weld numbers 1 - 6 above.  Welded at Sciaky. 

	10
	NbTi conical end piece to Ti spacer ring, non-coupler end
	ME-440598 detail D and “He_vessel to cavity weld.ppt”
	e-beam
	Same as weld numbers 1 – 6 above.  Welded at Sciaky.

	11
	Ti spacer ring to Ti cylinder, non-coupler end
	ME-440598 detail D and “He_vessel to cavity weld.ppt”
	TIG
	Welded by Dan Watkins, Fermilab, in the A0 glove box.  WPQ and PQR from Alloy Weld Inspection Company.


The following information explains the welding procedure of the helium vessel for cavity #4 for weld numbers 7 – 11 (in Table A24-1):  

All the parts for this specific helium vessel were machined and TIG welded at Hi-Tech.  

There are three welds connecting the helium vessel to the cavity:  an EB weld joining the bottom of the vessel to the large conical end cap (weld #9), an EB weld joining the titanium slip ring to the small conical end cap (weld #10), and a TIG fillet weld joining the vessel to the slip ring (weld #11).  We are not allowed to do full penetration EB welds because the RF people want to avoid any NbTi or Ti vapor deposition on the half-cells.  They believe it will negatively affect heat transfer to the liquid helium in the vessel.

The two EB welds were done at Sciaky.  In the Power Point presentation you will see pictures of the cut, etched and polished weld samples performed using the same weld parameters.  The TIG weld was done at Fermilab by Dan Watkins.  You will also see pictures of the preliminary weld samples Dan produced in the Power Point presentation.  His WPQ is provided.

Weld #11, where there is a final fillet weld joining the titanium spacer ring to the titanium cylinder, is a complete circumferential weld.  The procedure for Cavity #4 to arrive at the weld is slightly different than for the same weld in Cavity #5.  The weld was built up in increments, then allowed to cool so that the frequency spectrum can be monitored.  The additional steps of cooling the weld and monitoring the frequency spectrum were taken for Cavity #4 and were not done for Cavity No. 5.  The final resulting weld is the same for both cavities.

Table A24-2 below lists the welds that are different between Cavities 4 and 5.
Table A24-2 – Summary of Differences in the Welds of Cavities #5 and #4
	Weld No.
	Description
	Cavity No. 5
	Cavity No. 4

	7
	Ti bellows to Ti tube
	E-beam weld at Sciaky           – 75% penetration 
	TIG weld at Hi-Tech                 – full penetration

	8
	Ti bellows to Ti tube
	E-beam weld at Sciaky           – 75% penetration
	TIG weld at Hi-Tech                 – full penetration

	9
	NbTi conical end piece to Ti cylinder, coupler end
	Welds later certified by radiographic analysis, tensile and bend tests performed on weld samples via Packer Engineering (pending).
	No radiographic analysis.  Weld procedure is the same as for Cavity #5.

	11
	Ti spacer ring to Ti cylinder, non-coupler end
	For final fillet weld, weld in increments around circumference, working towards a complete weld
	For final fillet weld, weld in increments around circumference, allow part to cool, monitor frequency spectrum, repeat  to work towards a complete weld


Weld documents are available at:

http://ilc-dms.fnal.gov/Workgroups/CryomoduleDocumentation/3rd-Harmonic-Cryomodule-for-DESY/helium-vessel-engineering-note/
These include: 
“Helium Vessel to Cavity.”  This PowerPoint file by Mike Foley describes the helium vessel weld setup and process.  Weld samples are also shown.
“Fermilab Welder Performance Qualification (WPQ).”  The final closure titanium TIG weld was performed by Dan Watkins.

“Procedure Qualification Record (PQR) for GTAW / Manual Process for Fermilab”.  The final closure titanium TIG weld was created at Fermilab.
“Procedure Qualification Record (PQR) for Electron Beam Welding process at Sciaky.”  The niobium cavity was welded at Sciaky.  Also, the NbTi / Ti welds were created at Sciaky.
“Procedure for TIG Welding Helium Vessels to 3.9 GHz 3rd Harmonic Cavities.”  The procedure details the steps in making the final three welds to attach the cavity to the titanium shell.   
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Figure A29 - Welds forming the Cavity #4 Helium Vessel Pressure Boundary

…
Weld Details:  Weld numbers 7, 8 from Figure A29

[image: image8]
	Weld Number
	Weld Description
	Type of weld
	Full Penetration or Partial Penetration
	Location of  Weld Stress Calculation in this Eng. Note

	7
	Titanium bellows to titanium tube
	TIG
	Full
	-



	8
	Titanium bellows to titanium tube
	TIG
	Full
	-


…

Appendix B – 2.3 bar Pressure Test  

Pressure test results for Cavity 4.  

[image: image9.jpg]# Fermilab

Date: 31 March 2009

EXHIBIT B
Pressure Testing Permit*

Type of Test: [ JHydrostatic [x] Pneumatic

Test Pressure 335 psig Maximum Allowable Working Pressure 29 psid
Items to be Tested

Dressed 3.9 GHz cavity #4 in HTS cave at Meson Lab. Cavity at atmosphere, so test condition is atmospheric

pressure inside cavity and outside helium vessel. 2.0 bar differential MAWP implies 2.3 bar differential pressure
test which is 33.5 psig pressure test.

Location of Test Meson Lab, HTS cave Date and Time Mo 0% {)\oD

Hazards Involved
Helium pressure of 2.3 bar (33.5 psi) differential (atmosphere inside cavity and outside helium vessel) within
approximately 4 liter volume.

Safety Precautions Taken
Helium vessel is inside of the HTS cave, in which no personnel will be permitted while pressurizing the vessel
above its 2.0 bar MAWP. Procedures follow FESHM 5034, Pressure Vessel Testing.

Special Conditions or Requirements
35 psig relief valve on supply gas line. Relief cannot be valved off.

See attached sketch for test flow schematic.

Qualified Person and Test Coordinator ~_Tom Peterson (TD, SRF) Towe Bitirs. 3 / 21 / 29
Dept/Date 7

Division/Section Safety Officer Bich RutheATD), David Cathey (AD)
Dept/Date n lalry F-3/-09
Results ¥ 3t/ 0% . I
teps Colloand up  2louiv s P3 3 Peess e
hdX shody v, probluws fesn. Tas? OK, 5
i . Tor P.
Witness A/\:-l Dept/Date !/3/ /07

(Safety Officer or Designee)

®  Must be signed by division/section safety officer prior to conducting test. It is the responsibility of the test coordinator
to obtain signatures.
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[image: image10.emf]  Test Procedure   See attached sketch for test flow schematic and detailed procedure below that.     Following paragraph 8.3 of Section VIII, Div 2 of the ASME pressure vessel code, the general procedure is:     The pressure in the vessel shall be gradually incr eased to not more than half the test pressure (which means not  more than 17 psig).  Then increase pressure in steps of 2 to 3 psi until the final test pressure of 33.5 psig is reached.   Then back the pressure off to the MAWP of 29 psig and stop.  Verify th at no leaks occur by watching the system  pressure for 3 minutes.  Reduce pressure to half of the test pressure (to 17 psig), then enter the cave for a visual  inspection of the vessel.     Note 1:  since this vessel and test are a joint TD and AD effort, safe ty officers from both TD and AD will witness  the test.     Note 2:  the pressure test will also include an RF frequency measurement before, during, and after pressurization  to check for any permanent deformation of the cavity.          




[image: image11.emf]  Detail for the pressure test steps.       Pressure tests and pressure hold at the MAWP follow the general guidelines presented in ASME pressure vessel  code, Section VIII, Div 2, Part 8 - 3.   The table below shows the pressure levels for each pause and what sho uld be  done at that pressure.  Total time for the test, not including setup and tear - down time, will be about 20 minutes.       Pressure (psig) (psig equals  differential pressure for this  test)  Dwell time  (minutes)  Activity at pressure    0  --  Baseline RF test   8.0  As needed  RF check   16.0  As needed  Snoop line fitting, RF check   19.0  ~1    24.0  As needed  RF check   28.0  ~1    31.0  ~1    32.0  As needed  RF check   33.5  ~1  Peak test pressure of 1.15 x MAWP   29.0  3.0*  Test pressure hold point*, RF check   17.0  As needed  Visual inspection of vessel, RF check    0  --  RF check     *The pressure hold point of 29 psig is the MAWP.  Dwell time is set long enough to assure us that pressure is not  dropping.     


Appendix C – Cavity processing information  

The bare niobium cavity #4 was processed and baked as described in the tables below, excerpted from Allan Rowe’s spreadsheet, “SCRF 3rd Harm Cavity Processing Chart.xls”.  
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Temp (C) 
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Degrease
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03/07/07 4159.7

Outside Etch

03/13/07
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Inside Etch
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0.9

56.1 Top 17.5 13 12.1 14 10

4082.5

Degrease

03/15/07

Degasification

03/16/07

Degrease

03/22/07
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HPR

03/24/08

Vert Test
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Degrease

04/01/08

Inside Etch

04/03/08 20 20 20 1 25 Bottom 16.5 13 13.2 17.6 10 4040.5

HPR

04/03/08

HPR

04/04/08

Vert Test

04/18/08
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Vert Test
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HPR
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Vert Test
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HPR

09/18/08

Vert Test
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HPR

10/02/08

Vert Test

10/08/08

Degrease

12/01/08

Inside Etch-Ti

12/04/08 20 10 20 Bottom 16.5 13 13.5 13.7 10
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12/04/08

HPR
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Vert Test
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Cavity # 4

BCP Etching
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HPR
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Vert Test
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Inside Etch
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HPR
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Detail for the pressure test steps.  


Pressure tests and pressure hold at the MAWP follow the general guidelines presented in ASME pressure vessel code, Section VIII, Div 2, Part 8-3.  The table below shows the pressure levels for each pause and what should be done at that pressure.  Total time for the test, not including setup and tear-down time, will be about 20 minutes.  


		Pressure (psig) (psig equals differential pressure for this test)

		Dwell time (minutes)

		Activity at pressure 



		0

		--

		Baseline RF test



		8.0

		As needed

		RF check



		16.0

		As needed

		Snoop line fitting, RF check



		19.0

		~1

		



		24.0

		As needed

		RF check



		28.0

		~1

		



		31.0

		~1

		



		32.0

		As needed

		RF check



		33.5

		~1

		Peak test pressure of 1.15 x MAWP



		29.0

		3.0*

		Test pressure hold point*, RF check



		17.0

		As needed

		Visual inspection of vessel, RF check 



		0

		--

		RF check





*The pressure hold point of 29 psig is the MAWP.  Dwell time is set long enough to assure us that pressure is not dropping.   
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Test Procedure


		See attached sketch for test flow schematic and detailed procedure below that.  


Following paragraph 8.3 of Section VIII, Div 2 of the ASME pressure vessel code, the general procedure is:  


The pressure in the vessel shall be gradually increased to not more than half the test pressure (which means not more than 17 psig).  Then increase pressure in steps of 2 to 3 psi until the final test pressure of 33.5 psig is reached.  Then back the pressure off to the MAWP of 29 psig and stop.  Verify that no leaks occur by watching the system pressure for 3 minutes.  Reduce pressure to half of the test pressure (to 17 psig), then enter the cave for a visual inspection of the vessel.  


Note 1:  since this vessel and test are a joint TD and AD effort, safety officers from both TD and AD will witness the test.  


Note 2:  the pressure test will also include an RF frequency measurement before, during, and after pressurization to check for any permanent deformation of the cavity.  








[image: image1.jpg]T werd = H TS

Coia e

REL |EF VALVE\; C Gare

0-100 PSIG i) : 35’ Ps'sj

GAUGE

VENT
10
TEST SR
| SOLAT [ON }(
VALVE
REL IEF

DK+ VALVE

- ‘
% 35 f"' i

SOURCE
GAUGE

GHE
BOTTLE

DTQSs&d’ (,(M)\F«( JD(LSQL_»W*L

I ¢ ol






Detail for the pressure test steps.  


Pressure tests and pressure hold at the MAWP follow the general guidelines presented in ASME pressure vessel code, Section VIII, Div 2, Part 8-3.  The table below shows the pressure levels for each pause and what should be done at that pressure.  Total time for the test, not including setup and tear-down time, will be about 20 minutes.  


		Pressure (psig) (psig equals differential pressure for this test)

		Dwell time (minutes)

		Activity at pressure 



		0

		--

		Baseline RF test



		8.0

		As needed

		RF check



		16.0

		As needed

		Snoop line fitting, RF check



		19.0

		~1

		



		24.0

		As needed

		RF check



		28.0

		~1

		



		31.0

		~1

		



		32.0

		As needed

		RF check



		33.5

		~1

		Peak test pressure of 1.15 x MAWP



		29.0

		3.0*

		Test pressure hold point*, RF check



		17.0

		As needed

		Visual inspection of vessel, RF check 



		0

		--

		RF check





*The pressure hold point of 29 psig is the MAWP.  Dwell time is set long enough to assure us that pressure is not dropping.   
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								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements

				Outside Etch

				Degrease

				Inside Etch

				Degrease

				Degasification

				Degrease

				Inside Etch

				HPR

				HPR

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 1

						Date:				Notes and special Treatments of the Cavity





Cavity #2

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 2

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements

				Outside Etch

				Degrease

				Inside Etch

				Degrease

				Degasification

				Degrease

				Inside Etch

				HPR

				HPR

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 2

						Date:				Notes and special Treatments of the Cavity





Cavity #3

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 3

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements								2.760		2.760		2.770		2.770		2.760		2.760		2.760		2.770		0.790		0.780

				Outside Etch		09/25/06						2.560		2.680		2.620		2.620		2.630		2.580		2.570		2.420						20		25		20		1.3				n/a		17.5		13.3		12.2		13.2		10		4159.8

				Degrease		09/27/06				Yes

				Inside Etch		09/29/06						2.500		2.630		2.540		2.540		2.550		2.510		2.480		2.330		0.740		0.730		80		75		60		1.3				Top		17.5		15.2		12.8		16.4		10

				Degrease		10/02/06				Yes

				Degasification		10/04/06																																																		2		824		3.20E-08		1.40E-05		1.40E-06

				Degrease		10/09/06				Yes

				Inside Etch		10/19/06						2.480		2.620		2.530		2.530		2.560		2.500		2.470		2.310		0.730		0.720		20		13		20		0.7				Bottom		17.5		15.2		13.5		14.5		10

				HPR		10/19/06																																																												25		17		7		18.2

				HPR		10/20/06																																																												25		17		7		18.2

				Vert Test		10/30/06

				Vert Test		11/13/06

				Degrease		11/25/06				Yes

				Inside Etch		11/27/06																										20				15						Top		17.5		13.3		13.8		16.8		10

				HPR		11/27/06																																																												25		88		23		18.2

				HPR		11/28/06																																																												25		88		23		18.2

				Vert Test		12/11/06

				Vert Test		12/12/06

				Vert Test		12/16/08

				Degrease		12/18/06				Yes

				Inside Etch		01/03/07						2.440		2.590		2.480		2.510		2.530		2.460		2.440		2.270		0.710		0.680		20				15						Bottom		17.5		13.3		15.6		21.8		10

				HPR		01/03/07																																																												25		24		23		18.2

				HPR		01/04/07																																																												25		24		23		18.2

				Vert Test		01/17/08

				Degrease		04/25/07				Yes

				Inside Etch		04/30/07						2.420		2.570		2.480		2.490		2.510		2.450		2.430		2.270		0.700		0.670		10		10		10		1.0				Bottom		8		13.3		12.9		13.3		10

				HPR		04/30/07																																																												25		30		8		18.2

				HPR		05/01/07																																																												25		30		8		18.2

				Vert Test		05/09/07

				Vert Test		5/11/07

				Vert Test		5/22/07

				HPR		1/28/08																																																												25		7		12		18.2

				HPR		1/29/08																																																												25		7		12		18.2

				Vert Test		2/1/08

				Inside Etch-Ti		7/14/08																										10				10						Top		18		11.4		11		11.3		10

				HPR		7/15/08

				HPR		7/16/08

				Vert Test		7/18/08

				HPR

				HPR

				Vert Test		8/27/08

				HPR

				HPR

				Horiz. Test

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 3

						Date:				Notes and special Treatments of the Cavity

						09/22/06		Initial US thickness measurements appear to be at least 150 um too high.  The parent material thickness is less than is measured.

						11/27/06		US thickness measurements forgotten



arowe:
coupon measurements = 25
thickness measurements = unknown---dubious initial measurements

arowe:
thickness measurements = 75 um avg
coupons = forgotten



Cavity #4

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 4

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements		03/07/07						2.710		2.550		2.700		2.640		2.560		2.590		2.600		2.640		0.790		0.820																								4159.7

				Outside Etch		03/13/07						2.710		2.520		2.670		2.620		2.530		2.570		2.580		2.640		0.790		0.820		20		25		20		1.3		21.1				<1		13		13.9		18.9		10		4138.6

				Degrease		03/13/07				Yes

				Inside Etch		03/15/07						2.660		2.470		2.610		2.570		2.470		2.530		2.510		2.590		0.760		0.760		80		53		60		0.9		56.1		Top		17.5		13		12.1		14		10		4082.5

				Degrease		03/15/07																																																		2.2		825		2.40E-08		1.40E-05		1.20E-06

				Degasification		03/16/07

				Degrease		03/22/07				Yes

				Inside Etch		03/27/07						2.630		2.450		2.620		2.560		2.470		2.510		2.490		2.560		0.730		0.740		20		20		20		1		17		Bottom		16.5		13		13.2		17.6		10		4065.5

				HPR		03/27/07																																																												26		61		8		18.2

				HPR		03/31/07																																																												26		81		13		18.2

				Vert Test		04/06/07

				HPR		04/10/07																																																												26		36		13		18.2

				Vert Test		04/13/07

				HPR		04/16/07																																																												26		60		14		18.2

				Vert Test		04/21/07

				HPR		04/25/07																																																												26		30		8		18.2

				Vert Test		05/02/07

				HPR		03/13/08																																																												26		15		10		18.2

				HPR		03/14/08																																																												26		15		10		18.2

				Vert Test		03/21/08

				HPR		03/24/08																																																												26		4		9		18.2

				Vert Test		03/27/08

				Degrease		04/01/08				Yes

				Inside Etch		04/03/08						2.610		2.420		2.590		2.530		2.450		2.480		2.490		2.560		0.730		0.740		20		20		20		1		25		Bottom		16.5		13		13.2		17.6		10		4040.5

				HPR		04/03/08																																																												26		4		12		18.2

				HPR		04/04/08																																																												26		4		12		18.2

				Vert Test		04/18/08

				HPR		04/29/08

				Vert Test		05/05/08

				HPR		07/02/08																																																												26		2		21		18.2

				HPR		07/03/08																																																												26		2		21		18.2

				Vert Test		07/10/08

				HPR		09/17/08																																																												26		1		18		18.2

				HPR		09/18/08																																																												26		1		18		18.2

				Vert Test		09/24/08

				HPR		10/02/08																																																												26		1		18		18.2

				Vert Test		10/08/08

				Degrease		12/01/08				Yes

				Inside Etch-Ti		12/04/08																						0.720		0.730		20		10		20						Bottom		16.5		13		13.5		13.7		10

				HPR		12/04/08																																																												26		39		7		18.2

				HPR		12/05/08																																																												26		39		7		18.2

				Vert Test		12/17/08

										Estimated Thickness (mm)		2.6		2.41		2.58		2.52		2.44		2.47		2.48		2.55		0.72		0.73		160(um)		138(um)

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 4

						Date:				Notes and special Treatments of the Cavity



arowe:
resistivity sensor was faulty

arowe:
BCP was well-used



Cavity #5

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 5

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements								2.610		2.670		2.620		2.630		2.620		2.630		2.640		2.360		0.800		0.720																								4146.1

				Outside Etch		06/04/07						2.610		2.650		2.580		2.620		2.590		2.610		2.620		2.360						20		18		20				22.3		n/a		17		11.4		12.5		13.6		10		4123.8

				Degrease		06/05/07				No

				Inside Etch		06/06/07						2.490		2.590		2.550		2.550		2.560		2.550		2.590		2.320		0.760		0.680		80		55		60		0.9		68.3		Top		16.5		11.4		12.4		13.9		10		4055.5

				Degrease						Yes

				Degasification																																																				2.4		825		1.10E-07		2.20E-05		1.40E-06

				Degrease						Yes

				Inside Etch		06/19/07																										20		32.5		20		1.625				Top		18		11.4		14.5		16.5		10

				HPR		06/19/07																																																												25		11		16		18.2

				HPR		06/20/07																																																												25		11		16		18.2

				HPR		08/06/07																																																												25		25		17		18.2

				HPR		10/01/07																																																												25		7		10		18.2

				Inside Etch-Ti		01/08/08																										20		37.5		20		1.875				Bottom		18		13.3		12.5		14.1		10

				HPR		01/08/08																																																												25		13		13		18.2

				HPR		01/09/08																																																												25		13		13		18.2

				Horiz Test

										Estimated Thickness		2.4675		2.5275		2.4775		2.4875		2.4775		2.4875		2.4975		2.2175		0.69		0.61		140		142.5

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 5

						Date:				Notes and special Treatments of the Cavity

						03/04/08		US thickness measurement data cannot be located following the 06/19 etch.



arowe:
used coupon measurements

arowe:
used coupon measurements

arowe:
Measurement not taken

arowe:
Measurement not taken

arowe:
Measurement not taken.



Cavity #6

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 7

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements

				Outside Etch

				Degrease

				Inside Etch

				Degrease

				Degasification

				Degrease

				Inside Etch

				HPR

				HPR

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 8

						Date:				Notes and special Treatments of the Cavity





Cavity #7

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 7

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp (C)		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements								2.430		2.640		2.650		2.620		2.680		2.600		2.610		2.300		0.930		0.980																								4187.5

				Outside Etch		11/26/07						2.430		2.630		2.650		2.610		2.670		2.590		2.610		2.300						20		5.00		20		0.3		25.5		NA		16.5		13.3		10.7		11.5		10		4162

				Degrease		11/26/07				No

				Inside Etch		11/29/07						2.370		2.560		2.600		2.530		2.620		2.530		2.560		2.240		0.890		0.940		80		56		60		0.9		80.9		bottom		16.5		13.3		11.8		12.2		10		4081.1

				Degrease		11/29/07				Yes

				Degasification		12/01/07																																																		2.3		822		2.50E-08		3.80E-05		1.50E-06

				Degrease		12/03/07				Yes

				Inside Etch		01/15/08						2.340		2.520		2.580		2.500		2.620		2.500		2.550		2.230		0.870		0.920		20		21		15		1.4		23.5		bottom		17		13.3		13.5		14.2		10		4057.6

				HPR		02/04/08																																																												26		52		12		18.2

				HPR		02/05/08																																																												26		52		12		18.2

				Vert Test		02/07/08

				HPR		02/14/08																																																												26		3		6		18.2

				HPR		02/15/08																																																												26		3		6		18.2

				Vert Test		02/28/08

				Measurements		03/07/08						2.320		2.490		2.570		2.500		2.620		2.500		2.550		2.210		0.870		0.930																								4057.6

				Degrease		10/06/08				Yes

				Inside Etch-Ti		10/20/08																						0.860		0.920		20		20		15		1				bottom		16.5		13.3		13		13.1		10

				HPR		10/20/08																																																												26		13		16		18.2

				HPR		10/21/08																																																												26		13		16		18.2

										Estimated Thickness		2.3		2.47		2.55		2.48		2.6		2.48		2.53		2.19		0.86		0.92		140		117

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 7

						Date:				Notes and special Treatments of the Cavity



arowe:
Coupon data suggests etch rate to be greater than 60 um.  Cavity weight data suggests 25.5 um.  Data correllation is not good here.  I suspect US probe wasn't calibrated.

arowe:
Coupon = 1.125 um/min or  67.5 um
weight = 1.35 um/min or 81 g

arowe:
coupon = 2.7 um/min or 40.5 um
Weight = 1.175 um/min or 23.5 g

arowe:
Data taken from coupon measurements



Cavity #8

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 8

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements		10/08/07						2.760		2.650		2.690		2.630		2.740		2.690		2.690		2.480		0.970		1.000																								4195.4

				Outside Etch		10/09/07						2.700		2.630		2.670		2.590		2.710		2.670		2.670		2.420						20		34		20		1.7		27.1		n/a		17		10		11.9		12.9		10		4168.3

				Degrease		10/09/07				Yes

				Inside Etch		10/11/07						2.720		2.610		2.610		2.580		2.660		2.660		2.600		2.820		0.930		0.960		80		37		60		0.6		64.1		Top		16.5		10		12.5		13.1		10		4104.2

				Degrease						No

				Degasification		10/22/07																																																		2		800		1.10E-07		2.40E-05		2.00E-06

				Degrease						Yes

				Inside Etch		11/02/07																										20				20						Bottom				10						10

				HPR		11/02/07																																																												25		3		10		18.2

				HPR		11/05/07																																																												25		3		10		18.2

				Vert Test		11/08/07

				HPR		12/17/07																																																												25		13		13		18.2

				Vert Test		12/27/07

				Vert Test		01/11/08

				HPR		01/14/08																																																												25		11		9		18.2

				Vert Test		01/17/08

				Degrease						Yes

				Inside Etch-Ti		09/17/08																						0.900		0.920		20				15		30				Bottom		16.5		13.3		13.4		13.5		10

				HPR		09/17/08																																																												26		11		9		18.2

				HPR		09/18/08																																																												26		1		18		18.2

				Vert Test		10/08/08																																																												26		1		18		18.2

										Estimated Thickness		2.58		2.51		2.55		2.47		2.59		2.55		2.55		2.3		0.9		0.92		140				115

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 8

						Date:				Notes and special Treatments of the Cavity

						02/26/08		The data sheet for inside etch #2 is missing.  Etch depth information must come from recorded coupon measurements.

																																`



arowe:
anomalous measurement

arowe:
anomalous measurement

arowe:
missing data

arowe:
missing data

arowe:
data from coupons










_1292052524.xls
Cavity #1

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 1

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements

				Outside Etch

				Degrease

				Inside Etch

				Degrease

				Degasification

				Degrease

				Inside Etch

				HPR

				HPR

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 1

						Date:				Notes and special Treatments of the Cavity





Cavity #2

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 2

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements

				Outside Etch

				Degrease

				Inside Etch

				Degrease

				Degasification

				Degrease

				Inside Etch

				HPR

				HPR

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 2

						Date:				Notes and special Treatments of the Cavity





Cavity #3

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 3

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements								2.760		2.760		2.770		2.770		2.760		2.760		2.760		2.770		0.790		0.780

				Outside Etch		09/25/06						2.560		2.680		2.620		2.620		2.630		2.580		2.570		2.420						20		25		20		1.3				n/a		17.5		13.3		12.2		13.2		10		4159.8

				Degrease		09/27/06				Yes

				Inside Etch		09/29/06						2.500		2.630		2.540		2.540		2.550		2.510		2.480		2.330		0.740		0.730		80		75		60		1.3				Top		17.5		15.2		12.8		16.4		10

				Degrease		10/02/06				Yes

				Degasification		10/04/06																																																		2		824		3.20E-08		1.40E-05		1.40E-06

				Degrease		10/09/06				Yes

				Inside Etch		10/19/06						2.480		2.620		2.530		2.530		2.560		2.500		2.470		2.310		0.730		0.720		20		13		20		0.7				Bottom		17.5		15.2		13.5		14.5		10

				HPR		10/19/06																																																												25		17		7		18.2

				HPR		10/20/06																																																												25		17		7		18.2

				Vert Test		10/30/06

				Vert Test		11/13/06

				Degrease		11/25/06				Yes

				Inside Etch		11/27/06																										20				15						Top		17.5		13.3		13.8		16.8		10

				HPR		11/27/06																																																												25		88		23		18.2

				HPR		11/28/06																																																												25		88		23		18.2

				Vert Test		12/11/06

				Vert Test		12/12/06

				Vert Test		12/16/08

				Degrease		12/18/06				Yes

				Inside Etch		01/03/07						2.440		2.590		2.480		2.510		2.530		2.460		2.440		2.270		0.710		0.680		20				15						Bottom		17.5		13.3		15.6		21.8		10

				HPR		01/03/07																																																												25		24		23		18.2

				HPR		01/04/07																																																												25		24		23		18.2

				Vert Test		01/17/08

				Degrease		04/25/07				Yes

				Inside Etch		04/30/07						2.420		2.570		2.480		2.490		2.510		2.450		2.430		2.270		0.700		0.670		10		10		10		1.0				Bottom		8		13.3		12.9		13.3		10

				HPR		04/30/07																																																												25		30		8		18.2

				HPR		05/01/07																																																												25		30		8		18.2

				Vert Test		05/09/07

				Vert Test		5/11/07

				Vert Test		5/22/07

				HPR		1/28/08																																																												25		7		12		18.2

				HPR		1/29/08																																																												25		7		12		18.2

				Vert Test		2/1/08

				Inside Etch-Ti		7/14/08																										10				10						Top		18		11.4		11		11.3		10

				HPR		7/15/08

				HPR		7/16/08

				Vert Test		7/18/08

				HPR

				HPR

				Vert Test		8/27/08

				HPR

				HPR

				Horiz. Test

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 3

						Date:				Notes and special Treatments of the Cavity

						09/22/06		Initial US thickness measurements appear to be at least 150 um too high.  The parent material thickness is less than is measured.

						11/27/06		US thickness measurements forgotten



arowe:
coupon measurements = 25
thickness measurements = unknown---dubious initial measurements

arowe:
thickness measurements = 75 um avg
coupons = forgotten



Cavity #4

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 4

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements		03/07/07						2.710		2.550		2.700		2.640		2.560		2.590		2.600		2.640		0.790		0.820																								4159.7

				Outside Etch		03/13/07						2.710		2.520		2.670		2.620		2.530		2.570		2.580		2.640		0.790		0.820		20		25		20		1.3		21.1				<1		13		13.9		18.9		10		4138.6

				Degrease		03/13/07				Yes

				Inside Etch		03/15/07						2.660		2.470		2.610		2.570		2.470		2.530		2.510		2.590		0.760		0.760		80		53		60		0.9		56.1		Top		17.5		13		12.1		14		10		4082.5

				Degrease		03/15/07																																																		2.2		825		2.40E-08		1.40E-05		1.20E-06

				Degasification		03/16/07

				Degrease		03/22/07				Yes

				Inside Etch		03/27/07						2.630		2.450		2.620		2.560		2.470		2.510		2.490		2.560		0.730		0.740		20		20		20		1		17		Bottom		16.5		13		13.2		17.6		10		4065.5

				HPR		03/27/07																																																												26		61		8		18.2

				HPR		03/31/07																																																												26		81		13		18.2

				Vert Test		04/06/07

				HPR		04/10/07																																																												26		36		13		18.2

				Vert Test		04/13/07

				HPR		04/16/07																																																												26		60		14		18.2

				Vert Test		04/21/07

				HPR		04/25/07																																																												26		30		8		18.2

				Vert Test		05/02/07

				HPR		03/13/08																																																												26		15		10		18.2

				HPR		03/14/08																																																												26		15		10		18.2

				Vert Test		03/21/08

				HPR		03/24/08																																																												26		4		9		18.2

				Vert Test		03/27/08

				Degrease		04/01/08				Yes

				Inside Etch		04/03/08						2.610		2.420		2.590		2.530		2.450		2.480		2.490		2.560		0.730		0.740		20		20		20		1		25		Bottom		16.5		13		13.2		17.6		10		4040.5

				HPR		04/03/08																																																												26		4		12		18.2

				HPR		04/04/08																																																												26		4		12		18.2

				Vert Test		04/18/08

				HPR		04/29/08

				Vert Test		05/05/08

				HPR		07/02/08																																																												26		2		21		18.2

				HPR		07/03/08																																																												26		2		21		18.2

				Vert Test		07/10/08

				HPR		09/17/08																																																												26		1		18		18.2

				HPR		09/18/08																																																												26		1		18		18.2

				Vert Test		09/24/08

				HPR		10/02/08																																																												26		1		18		18.2

				Vert Test		10/08/08

				Degrease		12/01/08				Yes

				Inside Etch-Ti		12/04/08																						0.720		0.730		20		10		20						Bottom		16.5		13		13.5		13.7		10

				HPR		12/04/08																																																												26		39		7		18.2

				HPR		12/05/08																																																												26		39		7		18.2

				Vert Test		12/17/08

										Estimated Thickness (mm)		2.6		2.41		2.58		2.52		2.44		2.47		2.48		2.55		0.72		0.73		160(um)		138(um)

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 4

						Date:				Notes and special Treatments of the Cavity



arowe:
resistivity sensor was faulty

arowe:
BCP was well-used



Cavity #5

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 5

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements								2.610		2.670		2.620		2.630		2.620		2.630		2.640		2.360		0.800		0.720																								4146.1

				Outside Etch		06/04/07						2.610		2.650		2.580		2.620		2.590		2.610		2.620		2.360						20		18		20				22.3		n/a		17		11.4		12.5		13.6		10		4123.8

				Degrease		06/05/07				No

				Inside Etch		06/06/07						2.490		2.590		2.550		2.550		2.560		2.550		2.590		2.320		0.760		0.680		80		55		60		0.9		68.3		Top		16.5		11.4		12.4		13.9		10		4055.5

				Degrease						Yes

				Degasification																																																				2.4		825		1.10E-07		2.20E-05		1.40E-06

				Degrease						Yes

				Inside Etch		06/19/07																										20		32.5		20		1.625				Top		18		11.4		14.5		16.5		10

				HPR		06/19/07																																																												25		11		16		18.2

				HPR		06/20/07																																																												25		11		16		18.2

				HPR		08/06/07																																																												25		25		17		18.2

				HPR		10/01/07																																																												25		7		10		18.2

				Inside Etch-Ti		01/08/08																										20		37.5		20		1.875				Bottom		18		13.3		12.5		14.1		10

				HPR		01/08/08																																																												25		13		13		18.2

				HPR		01/09/08																																																												25		13		13		18.2

				Horiz Test

										Estimated Thickness		2.4675		2.5275		2.4775		2.4875		2.4775		2.4875		2.4975		2.2175		0.69		0.61		140		142.5

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 5

						Date:				Notes and special Treatments of the Cavity

						03/04/08		US thickness measurement data cannot be located following the 06/19 etch.



arowe:
used coupon measurements

arowe:
used coupon measurements

arowe:
Measurement not taken

arowe:
Measurement not taken

arowe:
Measurement not taken.



Cavity #6

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 7

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements

				Outside Etch

				Degrease

				Inside Etch

				Degrease

				Degasification

				Degrease

				Inside Etch

				HPR

				HPR

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 8

						Date:				Notes and special Treatments of the Cavity





Cavity #7

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 7

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp (C)		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements								2.430		2.640		2.650		2.620		2.680		2.600		2.610		2.300		0.930		0.980																								4187.5

				Outside Etch		11/26/07						2.430		2.630		2.650		2.610		2.670		2.590		2.610		2.300						20		5.00		20		0.3		25.5		NA		16.5		13.3		10.7		11.5		10		4162

				Degrease		11/26/07				No

				Inside Etch		11/29/07						2.370		2.560		2.600		2.530		2.620		2.530		2.560		2.240		0.890		0.940		80		56		60		0.9		80.9		bottom		16.5		13.3		11.8		12.2		10		4081.1

				Degrease		11/29/07				Yes

				Degasification		12/01/07																																																		2.3		822		2.50E-08		3.80E-05		1.50E-06

				Degrease		12/03/07				Yes

				Inside Etch		01/15/08						2.340		2.520		2.580		2.500		2.620		2.500		2.550		2.230		0.870		0.920		20		21		15		1.4		23.5		bottom		17		13.3		13.5		14.2		10		4057.6

				HPR		02/04/08																																																												26		52		12		18.2

				HPR		02/05/08																																																												26		52		12		18.2

				Vert Test		02/07/08

				HPR		02/14/08																																																												26		3		6		18.2

				HPR		02/15/08																																																												26		3		6		18.2

				Vert Test		02/28/08

				Measurements		03/07/08						2.320		2.490		2.570		2.500		2.620		2.500		2.550		2.210		0.870		0.930																								4057.6

				Degrease		10/06/08				Yes

				Inside Etch-Ti		10/20/08																						0.860		0.920		20		20		15		1				bottom		16.5		13.3		13		13.1		10

				HPR		10/20/08																																																												26		13		16		18.2

				HPR		10/21/08																																																												26		13		16		18.2

										Estimated Thickness		2.3		2.47		2.55		2.48		2.6		2.48		2.53		2.19		0.86		0.92		140		117

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 7

						Date:				Notes and special Treatments of the Cavity



arowe:
Coupon data suggests etch rate to be greater than 60 um.  Cavity weight data suggests 25.5 um.  Data correllation is not good here.  I suspect US probe wasn't calibrated.

arowe:
Coupon = 1.125 um/min or  67.5 um
weight = 1.35 um/min or 81 g

arowe:
coupon = 2.7 um/min or 40.5 um
Weight = 1.175 um/min or 23.5 g

arowe:
Data taken from coupon measurements



Cavity #8

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 8

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements		10/08/07						2.760		2.650		2.690		2.630		2.740		2.690		2.690		2.480		0.970		1.000																								4195.4

				Outside Etch		10/09/07						2.700		2.630		2.670		2.590		2.710		2.670		2.670		2.420						20		34		20		1.7		27.1		n/a		17		10		11.9		12.9		10		4168.3

				Degrease		10/09/07				Yes

				Inside Etch		10/11/07						2.720		2.610		2.610		2.580		2.660		2.660		2.600		2.820		0.930		0.960		80		37		60		0.6		64.1		Top		16.5		10		12.5		13.1		10		4104.2

				Degrease						No

				Degasification		10/22/07																																																		2		800		1.10E-07		2.40E-05		2.00E-06

				Degrease						Yes

				Inside Etch		11/02/07																										20				20						Bottom				10						10

				HPR		11/02/07																																																												25		3		10		18.2

				HPR		11/05/07																																																												25		3		10		18.2

				Vert Test		11/08/07

				HPR		12/17/07																																																												25		13		13		18.2

				Vert Test		12/27/07

				Vert Test		01/11/08

				HPR		01/14/08																																																												25		11		9		18.2

				Vert Test		01/17/08

				Degrease						Yes

				Inside Etch-Ti		09/17/08																						0.900		0.920		20				15		30				Bottom		16.5		13.3		13.4		13.5		10

				HPR		09/17/08																																																												26		11		9		18.2

				HPR		09/18/08																																																												26		1		18		18.2

				Vert Test		10/08/08																																																												26		1		18		18.2

										Estimated Thickness		2.58		2.51		2.55		2.47		2.59		2.55		2.55		2.3		0.9		0.92		140				115

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 8

						Date:				Notes and special Treatments of the Cavity

						02/26/08		The data sheet for inside etch #2 is missing.  Etch depth information must come from recorded coupon measurements.

																																`



arowe:
anomalous measurement

arowe:
anomalous measurement

arowe:
missing data

arowe:
missing data

arowe:
data from coupons










_1292052600.xls
Cavity #1

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 1

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements

				Outside Etch

				Degrease

				Inside Etch

				Degrease

				Degasification

				Degrease

				Inside Etch

				HPR

				HPR

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 1

						Date:				Notes and special Treatments of the Cavity





Cavity #2

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 2

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements

				Outside Etch

				Degrease

				Inside Etch

				Degrease

				Degasification

				Degrease

				Inside Etch

				HPR

				HPR

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 2

						Date:				Notes and special Treatments of the Cavity





Cavity #3

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 3

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements								2.760		2.760		2.770		2.770		2.760		2.760		2.760		2.770		0.790		0.780

				Outside Etch		09/25/06						2.560		2.680		2.620		2.620		2.630		2.580		2.570		2.420						20		25		20		1.3				n/a		17.5		13.3		12.2		13.2		10		4159.8

				Degrease		09/27/06				Yes

				Inside Etch		09/29/06						2.500		2.630		2.540		2.540		2.550		2.510		2.480		2.330		0.740		0.730		80		75		60		1.3				Top		17.5		15.2		12.8		16.4		10

				Degrease		10/02/06				Yes

				Degasification		10/04/06																																																		2		824		3.20E-08		1.40E-05		1.40E-06

				Degrease		10/09/06				Yes

				Inside Etch		10/19/06						2.480		2.620		2.530		2.530		2.560		2.500		2.470		2.310		0.730		0.720		20		13		20		0.7				Bottom		17.5		15.2		13.5		14.5		10

				HPR		10/19/06																																																												25		17		7		18.2

				HPR		10/20/06																																																												25		17		7		18.2

				Vert Test		10/30/06

				Vert Test		11/13/06

				Degrease		11/25/06				Yes

				Inside Etch		11/27/06																										20				15						Top		17.5		13.3		13.8		16.8		10

				HPR		11/27/06																																																												25		88		23		18.2

				HPR		11/28/06																																																												25		88		23		18.2

				Vert Test		12/11/06

				Vert Test		12/12/06

				Vert Test		12/16/08

				Degrease		12/18/06				Yes

				Inside Etch		01/03/07						2.440		2.590		2.480		2.510		2.530		2.460		2.440		2.270		0.710		0.680		20				15						Bottom		17.5		13.3		15.6		21.8		10

				HPR		01/03/07																																																												25		24		23		18.2

				HPR		01/04/07																																																												25		24		23		18.2

				Vert Test		01/17/08

				Degrease		04/25/07				Yes

				Inside Etch		04/30/07						2.420		2.570		2.480		2.490		2.510		2.450		2.430		2.270		0.700		0.670		10		10		10		1.0				Bottom		8		13.3		12.9		13.3		10

				HPR		04/30/07																																																												25		30		8		18.2

				HPR		05/01/07																																																												25		30		8		18.2

				Vert Test		05/09/07

				Vert Test		5/11/07

				Vert Test		5/22/07

				HPR		1/28/08																																																												25		7		12		18.2

				HPR		1/29/08																																																												25		7		12		18.2

				Vert Test		2/1/08

				Inside Etch-Ti		7/14/08																										10				10						Top		18		11.4		11		11.3		10

				HPR		7/15/08

				HPR		7/16/08

				Vert Test		7/18/08

				HPR

				HPR

				Vert Test		8/27/08

				HPR

				HPR

				Horiz. Test

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 3

						Date:				Notes and special Treatments of the Cavity

						09/22/06		Initial US thickness measurements appear to be at least 150 um too high.  The parent material thickness is less than is measured.

						11/27/06		US thickness measurements forgotten



arowe:
coupon measurements = 25
thickness measurements = unknown---dubious initial measurements

arowe:
thickness measurements = 75 um avg
coupons = forgotten



Cavity #4

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 4

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements		03/07/07						2.710		2.550		2.700		2.640		2.560		2.590		2.600		2.640		0.790		0.820																								4159.7

				Outside Etch		03/13/07						2.710		2.520		2.670		2.620		2.530		2.570		2.580		2.640		0.790		0.820		20		25		20		1.3		21.1				<1		13		13.9		18.9		10		4138.6

				Degrease		03/13/07				Yes

				Inside Etch		03/15/07						2.660		2.470		2.610		2.570		2.470		2.530		2.510		2.590		0.760		0.760		80		53		60		0.9		56.1		Top		17.5		13		12.1		14		10		4082.5

				Degrease		03/15/07																																																		2.2		825		2.40E-08		1.40E-05		1.20E-06

				Degasification		03/16/07

				Degrease		03/22/07				Yes

				Inside Etch		03/27/07						2.630		2.450		2.620		2.560		2.470		2.510		2.490		2.560		0.730		0.740		20		20		20		1		17		Bottom		16.5		13		13.2		17.6		10		4065.5

				HPR		03/27/07																																																												26		61		8		18.2

				HPR		03/31/07																																																												26		81		13		18.2

				Vert Test		04/06/07

				HPR		04/10/07																																																												26		36		13		18.2

				Vert Test		04/13/07

				HPR		04/16/07																																																												26		60		14		18.2

				Vert Test		04/21/07

				HPR		04/25/07																																																												26		30		8		18.2

				Vert Test		05/02/07

				HPR		03/13/08																																																												26		15		10		18.2

				HPR		03/14/08																																																												26		15		10		18.2

				Vert Test		03/21/08

				HPR		03/24/08																																																												26		4		9		18.2

				Vert Test		03/27/08

				Degrease		04/01/08				Yes

				Inside Etch		04/03/08						2.610		2.420		2.590		2.530		2.450		2.480		2.490		2.560		0.730		0.740		20		20		20		1		25		Bottom		16.5		13		13.2		17.6		10		4040.5

				HPR		04/03/08																																																												26		4		12		18.2

				HPR		04/04/08																																																												26		4		12		18.2

				Vert Test		04/18/08

				HPR		04/29/08

				Vert Test		05/05/08

				HPR		07/02/08																																																												26		2		21		18.2

				HPR		07/03/08																																																												26		2		21		18.2

				Vert Test		07/10/08

				HPR		09/17/08																																																												26		1		18		18.2

				HPR		09/18/08																																																												26		1		18		18.2

				Vert Test		09/24/08

				HPR		10/02/08																																																												26		1		18		18.2

				Vert Test		10/08/08

				Degrease		12/01/08				Yes

				Inside Etch-Ti		12/04/08																						0.720		0.730		20		10		20						Bottom		16.5		13		13.5		13.7		10

				HPR		12/04/08																																																												26		39		7		18.2

				HPR		12/05/08																																																												26		39		7		18.2

				Vert Test		12/17/08

										Estimated Thickness (mm)		2.6		2.41		2.58		2.52		2.44		2.47		2.48		2.55		0.72		0.73		160(um)		138(um)

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 4

						Date:				Notes and special Treatments of the Cavity



arowe:
resistivity sensor was faulty

arowe:
BCP was well-used



Cavity #5

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 5

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements								2.610		2.670		2.620		2.630		2.620		2.630		2.640		2.360		0.800		0.720																								4146.1

				Outside Etch		06/04/07						2.610		2.650		2.580		2.620		2.590		2.610		2.620		2.360						20		18		20				22.3		n/a		17		11.4		12.5		13.6		10		4123.8

				Degrease		06/05/07				No

				Inside Etch		06/06/07						2.490		2.590		2.550		2.550		2.560		2.550		2.590		2.320		0.760		0.680		80		55		60		0.9		68.3		Top		16.5		11.4		12.4		13.9		10		4055.5

				Degrease						Yes

				Degasification																																																				2.4		825		1.10E-07		2.20E-05		1.40E-06

				Degrease						Yes

				Inside Etch		06/19/07																										20		32.5		20		1.625				Top		18		11.4		14.5		16.5		10

				HPR		06/19/07																																																												25		11		16		18.2

				HPR		06/20/07																																																												25		11		16		18.2

				HPR		08/06/07																																																												25		25		17		18.2

				HPR		10/01/07																																																												25		7		10		18.2

				Inside Etch-Ti		01/08/08																										20		37.5		20		1.875				Bottom		18		13.3		12.5		14.1		10

				HPR		01/08/08																																																												25		13		13		18.2

				HPR		01/09/08																																																												25		13		13		18.2

				Horiz Test

										Estimated Thickness		2.4675		2.5275		2.4775		2.4875		2.4775		2.4875		2.4975		2.2175		0.69		0.61		140		142.5

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 5

						Date:				Notes and special Treatments of the Cavity

						03/04/08		US thickness measurement data cannot be located following the 06/19 etch.



arowe:
used coupon measurements

arowe:
used coupon measurements

arowe:
Measurement not taken

arowe:
Measurement not taken

arowe:
Measurement not taken.



Cavity #6

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 7

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements

				Outside Etch

				Degrease

				Inside Etch

				Degrease

				Degasification

				Degrease

				Inside Etch

				HPR

				HPR

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 8

						Date:				Notes and special Treatments of the Cavity





Cavity #7

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 7

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp (C)		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements								2.430		2.640		2.650		2.620		2.680		2.600		2.610		2.300		0.930		0.980																								4187.5

				Outside Etch		11/26/07						2.430		2.630		2.650		2.610		2.670		2.590		2.610		2.300						20		5.00		20		0.3		25.5		NA		16.5		13.3		10.7		11.5		10		4162

				Degrease		11/26/07				No

				Inside Etch		11/29/07						2.370		2.560		2.600		2.530		2.620		2.530		2.560		2.240		0.890		0.940		80		56		60		0.9		80.9		bottom		16.5		13.3		11.8		12.2		10		4081.1

				Degrease		11/29/07				Yes

				Degasification		12/01/07																																																		2.3		822		2.50E-08		3.80E-05		1.50E-06

				Degrease		12/03/07				Yes

				Inside Etch		01/15/08						2.340		2.520		2.580		2.500		2.620		2.500		2.550		2.230		0.870		0.920		20		21		15		1.4		23.5		bottom		17		13.3		13.5		14.2		10		4057.6

				HPR		02/04/08																																																												26		52		12		18.2

				HPR		02/05/08																																																												26		52		12		18.2

				Vert Test		02/07/08

				HPR		02/14/08																																																												26		3		6		18.2

				HPR		02/15/08																																																												26		3		6		18.2

				Vert Test		02/28/08

				Measurements		03/07/08						2.320		2.490		2.570		2.500		2.620		2.500		2.550		2.210		0.870		0.930																								4057.6

				Degrease		10/06/08				Yes

				Inside Etch-Ti		10/20/08																						0.860		0.920		20		20		15		1				bottom		16.5		13.3		13		13.1		10

				HPR		10/20/08																																																												26		13		16		18.2

				HPR		10/21/08																																																												26		13		16		18.2

										Estimated Thickness		2.3		2.47		2.55		2.48		2.6		2.48		2.53		2.19		0.86		0.92		140		117

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 7

						Date:				Notes and special Treatments of the Cavity



arowe:
Coupon data suggests etch rate to be greater than 60 um.  Cavity weight data suggests 25.5 um.  Data correllation is not good here.  I suspect US probe wasn't calibrated.

arowe:
Coupon = 1.125 um/min or  67.5 um
weight = 1.35 um/min or 81 g

arowe:
coupon = 2.7 um/min or 40.5 um
Weight = 1.175 um/min or 23.5 g

arowe:
Data taken from coupon measurements



Cavity #8

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Chart

						Cavity # 8

								Vacuum Leak Check		Degrease / Ultrasonics		Average Ultrasonic Thickness Measurements  (mm)																				BCP Etching																						Cavity Weight		Hydrogen Bake Out										High Pressure Rinse

				Step		Date		He sensitivity <1e-10 Torr-l/s		Micro90/US (YES / NO)		Caret 1		Caret 2		Caret 3		Caret 4		Caret 5		Caret 6		Caret 7		Caret 8		HOM1 Top Hat		HOM2 Top Hat				Averaged Removal (um)		Etch Time (min.)		Achieved Etch Rate (um/min)		Weight Removed (g)		Input Coupler (Top/Bottom)		DI Water Resistivity (Mohm)		BCP Volume Used (liters)		Avg. BCP Temp ©		Max BCP Temp (C)		Rough Rinses		Grams		Plateau Time (hr.)				Max Tot. Pressure (Torr)		Beginning H2 Pressure @ 800C (Torr)		End H2 Pressure after 2hrs (Torr)		No. of Passes		UPW Bacteria Count (CFU/liter)		TOC (ppb)		UPW Resistivity (Mohm)

				Leak check				Yes

				Degrease						Yes

				Measurements		10/08/07						2.760		2.650		2.690		2.630		2.740		2.690		2.690		2.480		0.970		1.000																								4195.4

				Outside Etch		10/09/07						2.700		2.630		2.670		2.590		2.710		2.670		2.670		2.420						20		34		20		1.7		27.1		n/a		17		10		11.9		12.9		10		4168.3

				Degrease		10/09/07				Yes

				Inside Etch		10/11/07						2.720		2.610		2.610		2.580		2.660		2.660		2.600		2.820		0.930		0.960		80		37		60		0.6		64.1		Top		16.5		10		12.5		13.1		10		4104.2

				Degrease						No

				Degasification		10/22/07																																																		2		800		1.10E-07		2.40E-05		2.00E-06

				Degrease						Yes

				Inside Etch		11/02/07																										20				20						Bottom				10						10

				HPR		11/02/07																																																												25		3		10		18.2

				HPR		11/05/07																																																												25		3		10		18.2

				Vert Test		11/08/07

				HPR		12/17/07																																																												25		13		13		18.2

				Vert Test		12/27/07

				Vert Test		01/11/08

				HPR		01/14/08																																																												25		11		9		18.2

				Vert Test		01/17/08

				Degrease						Yes

				Inside Etch-Ti		09/17/08																						0.900		0.920		20				15		30				Bottom		16.5		13.3		13.4		13.5		10

				HPR		09/17/08																																																												26		11		9		18.2

				HPR		09/18/08																																																												26		1		18		18.2

				Vert Test		10/08/08																																																												26		1		18		18.2

										Estimated Thickness		2.58		2.51		2.55		2.47		2.59		2.55		2.55		2.3		0.9		0.92		140				115

						SCRF 3rd Harmonic 9 - Cell Cavity Processing Notes

						Cavity # 8

						Date:				Notes and special Treatments of the Cavity

						02/26/08		The data sheet for inside etch #2 is missing.  Etch depth information must come from recorded coupon measurements.

																																`



arowe:
anomalous measurement

arowe:
anomalous measurement

arowe:
missing data

arowe:
missing data

arowe:
data from coupons
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		3.9 GHz Cavity #4 Drawing Tree

		Dwg. No.		Rev.		Description

		440598		C		Vertical Helium Vessel Weld Fixture

		426450		H		Helium Vessel Weldment Style C

		426277		A		Flange, RF Cavity, Helium Supply

		426278		C		Tube, Helium Vessel Supply

		426257		E		Flange, Vessel Tuner Stepped Ring

		457114		C		Bellows Weldment

		457116		A		Backing Ring, Bellows

		457115		A		Cuff, Bellows

		457113		-		Bellows

		426250		D		Shell, Helium Vessel

		426258		E		Flange, Helium Vessel Tuner Ring

		426251		G		Shell, Helium Vessel, Helium Supply Side

		426262		D		Flange, Helium Vessel Drain

		426260		A		Pin, Helium Vessel Invar Connection

		426321		B		Cavity Weldment

		426332		C		End Tube w/o MC, Fabricating Process

		426335		-		Conical Flange "B" Weldment

		426329		A		End Cell

		426336		A		End Cap, Vessel, Small

		426354		-		Flange, Niobium, Tube End

		426358		A		End Tube w/o MC Port

		426178		A		Flange RF Cavity, NW40

		426334		A		Flange, CF Pickup Antenna

		426333		-		Tube, Pickup Antenna

		426286		A		Formteil

		426328		B		Flange, HOM Coupler

		426582		-		HOM Coupler

		426330		A		Dumbbell Weldment, Full

		426182		-		Mid Cavity Weldment

		426183		A		Mid Cell

		426323		C		End Tube w/MC, Fabricating Process

		426324		-		Conical Flange "A" Weldment

		426325		-		End Cap, Vessel, Large

		426354		-		Flange, Niobium, Tube End

		426329		A		End Cell

		426357		A		End Tube w/ MC Port

		426328		B		Flange, HOM Coupler

		426582		-		HOM Coupler

		426327		A		Flange, Main Coupler

		426353		A		Tube, Main Coupler

		426178		A		Flange, RF Cavity, NW40

		426286		A		Formteil

		426252		C		Flange, Vessel End, Stepped
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