BACKGROUND INFORMATION

· CERENKOV DETECTOR ASSEMBLY

Dr. Huber's group at the UofR Physics Department is constructing a Cerenkov particle detector, which will be used at the Thomas Jefferson National Accelerator Facility (JLab), a U.S. federal research facility in Newport News, Virginia.  The detector will be sensitive to various types of particle radiation used in physics experiments.  The vessel would be filled to below-atmospheric pressure of c4f8o gas (a form of freon), but should withstand vacuum during the purging and filling operations. As high energy charged particles traverse the low pressure gas in the vessel, they will create Cerenkov light, which will be focused via four parabolic mirrors onto four 5-inch photo-multiplier tubes (PMTs) viewing through ports near the top and bottom of the vessel.

To accommodate these needs, a 1.7m inner diameter cylindrical vessel is to be made from 0.5-inch thick 6061-T6 aluminum alloy sheet, which is rolled into a cylinder and then welded.  Large post-welding-machined end flanges would mate with 1mm thin 2024-T4 aluminum foil entrance and exit windows that would match in shape the end flanges.  Including the end clamps, the vessel length will be 1.27 m, and allowance for bolt head clearance brings the overall length to 1.3 m.

The vessel also includes four tubular side ports which will house the PMTs.  The PMTs will view the freon gas through quartz windows mounted in flanges (with O-ring seals) at the end of each port.  The tubular side ports are to be welded together and machined as sub-assemblies with their quartz window flanges and then welded into place in the cylindrical vessel.  The position and angle alignment of these  tubular ports in the main vessel is specified in our drawings.

Since the detector will ultimately be delivered to a JLab, U.S. federal research facility, we are required to follow certain regulations to ensure they are legally able to take delivery of our item.  Our construction drawings have undergone a thorough review by JLab engineers to ensure our design meets their vacuum vessel requirements.  All aluminum welds must be made to ASTM standard, as specified explicitly in our drawings.  Welders and welding procedures must be qualified to AWS or CSA minimum standards, with supporting procedure qualification records, and welds must be inspected by AWS CWI or CSA minimum.  All hardware supplied (e.g. bolts and nuts) must have Material Test Reports or a Certificate of Conformance to the ASTM specifications.

To ensure that the vessel is capable of holding 1 milli-Torr vacuum for an indefinite (multi-year) period, we will require that a vacuum test be performed at the vendor facility prior to delivery, in accordance with ASME-V, ASNT-TC1A nondestructive examination code.  Leak tightness should be demonstrated by recording the helium mass spectrometer leak detector output on a chart recorder for a minimum of one hour.  The max leak rate should not exceed 1x10e-8 mbar liter/sec He (using std He mass spec). Blank-offs to match each flange may be used for this test, as indicated in our drawings.  With vendor approval, we might also send a representative to witness the test.

Vendors need to indicate they meet the necessary CSA or AWS certification codes as specified in our drawings (see Notes on page 5 of main_vessel_assembly_welds.pdf), otherwise we cannot legally take delivery of the item.


List of the documents the vendor shall provide: 

a. Welding Procedure Specifications (WPS) 

b. Procedure Qualification Records (PQR) 

c. Performance Qualifications of Welders, Welding Operators, and Tack Welders 

d. Either a certified test report (material test report or mill certification) or a certificate of 

  
compliance of the base metal.

e. Qualifications of welding inspectors 

f. Report of visual examination of welds 

g. Report of vacuum test and leak tightness 

h. Written welding sequence and distortion control program on any member or structure where 
excessive shrinkage or distortion could be expected, prior to the start of welding on that structure

· WINDOW HYDRO-FORMING FIXTURE

In order to provide the necessary structural strength, the thin entrance/exit windows will be formed to a concave shape at the University of Regina using a procedure known as hydro-forming.  The flat thin window will be bolted to a special 1-inch thick steel jig and 45 psi water slowly pumped between the window and the jig until the desired concave shape is achieved. This is expected to result in an approximate factor of two improvement in the window strength.

We request that the steel parts for the hydro-forming fixture be quoted separately from the main vessel, which is aluminum.   There is no reason why the two items need to be made by the same vendor.

· POTENTIAL VENDORS

We would like to have all items approximately 3 months after ordering.  However, we would be willing to accept a delivery date as late as October 15 if this results in a cost reduction.

When funds for this project were originally requested from NSERC in 2009, two budgetary quotations were received from the following companies.  They definitely should be contacted again.


1) Dan Baum, Manager of Sales & Marketing, LMF Division


EBCO Industries Ltd., Vancouver, BC


604-276-1491,   dan_baum@ebco.com


2) Kevin Lorenz

Ross Machine Shop, Regina, SK

306-585-4240, rmskevin@sasktel.net

 HYPERLINK "mailto:rmskevin@sasktel.net"

In addition, the following potential vendors should be contacted.  We are interested in receiving bids from as many qualified companies as possible.

a) Murray Daku, Vice President


Hitachi Canadian Industries, Saskatoon, SK


306-385-2427 mdaku@hitachi.sk.ca

b) Barry Burt, Engineering Manager

Brandt Engineered Products, Regina, SK

306-337-0203, bburt@brandt.ca
c) Dyna Industrial

27 Sherwood Rd, Regina, SK

306-359-7088

d) Dumur Industries

White City, SK

306-757-2403

e) Jason Holtz, Vice President

MetalBoss, Edmonton, AB

jholtz@metalboss.com

f) Cessco, Edmonton, sales@cessco.ca
