ITEM 1) 20 MICRON (0.00079 IN.) DIAMETER, GOLD PLATED TUNGSTEN WIRE IN ACCORDANCE WITH SPECIFICATION NUMBER 66230-S-XXXXXX DATED 20-JAN-2009.
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Introduction

The Thomas Jefferson National Accelerator Facility (JLab) is engaged in the upgrade of a high duty cycle electron accelerator for nuclear physics research. 

The experimental halls, A, B, and C, will be equipped with various detectors and other experimental equipment necessary for conducting the scientific program. The new experimental Hall D will house the 12 GeV GlueX detector, its design is based on a large superconducting solenoid. The GlueX detector will consist of a start counter, a central straw tube drift chamber, four packages of forward cathode strip drift chambers, a barrel calorimeter, time of flight scintillation counters and an electromagnetic calorimeter. 

This specification describes the requirements for the wires that are to be used in the drift chamber systems.

Statement of Work

In addition to providing the specified quantity of wire, the vendor shall provide all labor, equipment, and facilities to engineer, fabricate and perform mechanical tests in compliance with this specification.

Definitions

Drift chambers are comprised primarily of a gas volume through which fine wires are stretched. Drift chambers are used to track charged particles emanating from nuclear interactions. Charged particles leave trails of ions in the gas volume as they strip electrons from the gas molecules. The charge from the ionized gas is amplified by an avalanche as freed electrons are accelerated by a strong electric field toward wires which collect the charge. Signals produced by the collected charge are further amplified by exterior electronics and processed by a data acquisition system which maps the track of the particle by registering which wires fired and by recording the time it took the electrons to ``drift'' to the read-out wires. In addition to tracking charged particles, drift chambers can be also used to determine the amount of energy deposited in the drift chamber gas. This information helps to identify the type of particle passing through. The proper operation of the drift chamber depends strongly on the quality and diameter of the fine wires stretched across the gas volume.

GlueX Sense wires or anode wires are the readout wires in a drift chamber. For the application described here, they are 20 micron dia. (0.00079 in.) gold plated tungsten. 

GlueX Field wires or cathode wires provide the electrical potential to achieve satisfactory operation of the drift chamber. The electric field is set high enough to cause the electrons from the gas to ``avalanche'' as they near the surface of the sense wires. Because of the relatively high electric field on the surface of the cathode, it is important that the wire be smooth and free of defects that would cause electrons to be sputtered off the wire and to create false signals. Cathode wires are normally larger in diameter than anode wires in a drift chamber. GlueX field wires will be 80 micron (0.00314 in.) gold plated Be/Cu.

GlueX Sense Wire Specifications

Material. The wire shall be 99.95% tungsten. Material certification shall be provided by the vendor.

Plating. The gold plating on the wire shall not exceed 1.2 microns (50 micro-in.) thickness and shall maintain 100% coverage of the tungsten. Flaking or peeling of the gold shall be unacceptable.

Diameter. The total diameter of the sense wire shall be 20 microns (0.00079 in.). The tolerance on the diameter shall be +/- 3%.

Amount. We require no less than 20,000 meters (65,617 feet) of this wire. We will accept up to 5\% more than the nominal amount.

Finish. The surface texture of the wire shall not exceed 0.2 microns Ra (8 micro-in. Ra by standards ASME Y14.36M-1996 or ISO 1302:2002).

Strength. The tensile strength of the wire shall be no less than 21,100 kg/cm sq. (300,000 lb./in sq.) The vendor shall supply data from tests of yield strength, tensile strength and per cent elongation. The fatigue strength shall be sufficiently high to prevent weakening or breaking of the wire from normal handling.

Straightness. The wire shall be straight to 3 mm (1/8 in.) over a 3 m length when pulled vertically by a 3 gram weight. The wire shall be free of kinks and sharp bends.

Packaging. The wire shall be shipped on numbered spools of  no more than 1500 meters (5000 ft.) and no less than 150 meters (500 ft.) per spool. Each spool shall be protected from damage by shipping and normal handling by packaging it in a lint-free protective container. The wire shall roll off of the spool freely, without snagging which could cause the wire to be damaged. We must have the option of selecting the spool of appropriate dimensions from the vendor’s inventory after the contract is awarded.

Cleanliness. The wire shall be free of oils, lubricants, fingerprints and any other material foreign to the surface.

Phased Procurement and Delivery Schedule. 

Commit Funding: 1-APR-09
Delivery: 24-JUN-09
Quantity: 20,000 meters (65,617 ft.)

GlueX Field Wire Specifications

Material. The wire shall be Beryllium/Copper Alloy 25. Material certification shall be provided by the vendor.

Plating. The gold plating on the wire shall not exceed 1.2 microns (50 micro-in.) thickness and shall maintain 100% coverage of the Beryllium/Copper. Flaking or peeling of the gold shall be unacceptable.

Diameter. The total diameter of the sense wire shall be 80 microns (0.00314 in.) The tolerance on the diameter shall be +/- 5%.

Amount. We require no less than 5,000 meters (16,404 feet) of this wire. We will accept up to 5\% more than the nominal amount.

Finish. The surface texture of the wire shall not exceed 0.2 microns Ra (8 micro-in. Ra by standards ASME Y14.36M-1996 or ISO 1302:2002).

Strength. The tensile strength of the wire shall be no less than 8,400 kg/cm sq. (120,000 lb./in sq.). The wire is to be stress relieved. The vendor shall supply data from tests of yield strength, tensile strength and per cent elongation. The fatigue strength shall be sufficiently high to prevent weakening or breaking of the wire from normal handling.

Straightness. The wire shall be straight to 3 mm (1/8 in.) over a 3 m length when pulled vertically by a 3 gram weight. The wire shall be free of kinks and sharp bends.

Packaging. The wire shall be shipped on numbered spools of no more than 1500 meters (5000 ft.) and no less than 150 meters (500 ft.) per spool. Each spool shall be protected from damage by shipping and normal handling by packaging it in a lint-free protective container. The wire shall roll off of the spool freely, without snagging which could cause the wire to be damaged. We must have the option of selecting the spool of appropriate dimensions from the vendor’s inventory after the contract is awarded.

Cleanliness. The wire shall be free of oils, lubricants, fingerprints and any other material foreign to the surface.

Phased Procurement and Delivery Schedule. 

Commit Funding: 1-APR-09
Delivery: 24-JUN-09
Quantity: 5,000 meters (16,404 ft.)

Acceptance Criteria

Initial Acceptance. Each shipment of wire will be tested at JLab within 30 days of its receipt. Tests will be conducted for each spool on two samples per spool---one from 3 meters (10 ft.) into the spool and one from 15 meters (50 ft.) into the spool. Specific details on wire testing for acceptance are covered in the attached document titled ``GlueX Drift Chamber Wire Test Procedures''. If a spool is rejected it will be returned to the vendor who will either, replace the entire spool, remove the bad portion or correct the problem by any other means acceptable. Details of the delivery schedule are contained in the solicitation document.

GlueX Drift Chamber Wire Test Procedures

20-JAN-09

A log book is kept to record all information about a spool of wire from the time it arrives till the time it is used up. Two facing pages are devoted to each spool; they contain the information from the inspections outlined below. Do not proceed unless you have been trained to make these inspections and make log book entries.

Inspection

· Upon receipt of the various wires to be used in the GlueX drift chambers the shipping container must be inspected immediately. Report damaged containers to Material Services as soon as possible.

· Carefully open the shipping container. Never use a cutting edge. The spools of wire will be individually packaged. Visually inspect these packages for signs of damage. These packages must not be opened until the following conditions are met:

· The packaged spool is in a clean environment. A class 10,000 or less clean room is recommended.

· Clean, lint--free gloves are worn.

· Two hands are free for opening the package and handling the spool.

· Do not touch the wire on the spool under any circumstances. Even the slightest bump can make the entire spool useless for stringing. When cutting samples from the spool, keep the cutting instrument at least 4 to 6 inches away from the spool. Be careful that the table on which the wire is being handled is clear of obstacles and free of dust.

Qualitative Testing

These simple tests can be done in the EEL clean room or test area. However, it is recommended that they be done in the Test Lab clean room at the same time the SEM tests are done.

· Carefully determine the start of a spool. This is usually indicated by a sticker. Unravel one to three feet of the wire by turning the spool and letting the wire fall off. Note the following:

· How the wire falls from the spool. Does it come off freely? Does it stick? If so, is the wire damaged by kinks from the force needed to free it? 

· How straight the wire is when hanging from it's own weight. 

· How uniform the color and granularity of the surface appears to be.

SEM Inspection

With the exception of sense wire diameter measurements, the Scanning Electron Microscope (SEM) will provide information about the surface quality of the wire. The SEM will allow you to see and measure areas where the surface is rough or where the gold is flaking. Areas suspected of incomplete gold coverage should be checked with the Philips EDAX 9800 EDS which is mounted on the SEM. Only a qualified EDAX technician shall operate this device and interpret the results.

This operation takes place at the Test Lab in the class 100 cleanroom which houses CEBAF's Amray Model 1830/T4 Scanning Electron Microscope. Only personnel authorized by the Accelerator Division to use the SEM will be doing these tests. All procedures for working in a Class 100 cleanroom will be observed. This includes wearing a gown, hair cover, booties and lint—free gloves. No one shall enter the cleanroom without proper training.

It is important for the observer not to make assumptions about the quality of the wire without comparing the SEM data to data taken from wire known to be of good quality.

· Be sure to take the log book with you to the clean room.

· Two samples, two inch long from each spool (one from 10 ft. into the spool and the other from 50 ft. into the spool) are carefully mounted on one of the cleaned, specially made aluminum slides. Two people should be involved to make sure that the wire never touches anything except for the two clips holding the ends of the sample to the slide. The microscope stage will hold a total of eight samples (4 per slide).

· Loading and operating the SEM shall be carried out by properly trained personnel only. For operating procedures see the Amray manual located in the SEM cleanroom.

· It is important that operating parameters be kept constant from sample to sample. The following settings have been chosen for our wire studies.

· Tungsten filament.

· Beam energy of 10 kV.

· 300x magnification for field wire and guard wire. 800x magnification for sense wire.

· Sense wire diameter will also be measured using the automatic scale on SEM. The scale is calibrated periodically. Check the SEM log book for latest calibration.

· Vacuum of at least 10-7 torr.

· Focus using partial field on top edge of sample for sharpest image.

· Brightness set to red mark on console.

· Contrast set to red mark on console.

· With these settings, the video intensity indicator should have the second LED from the left end of the scale lit to flickering.

· Photographs using the attached camera body.

· Use the alpha numeric pad to set the date and photograph number. These will be recorded at the bottom of each picture. The photograph number is self--incrementing.

· Set video slow scan to 3.

· Use the automatic exposure counter.

· Always photograph the center of each sample then scan the rest to be sure the center is representative. If the second sample in the spool is the same as the first there is no need to photograph it. Be sure to record that fact in the log book. Be sure the photographs are labeled on the front with the spool number, lot number, sample distance into spool, where on the sample the photograph was made (usually center) and whether the photograph is representative of the entire sample.

· Make sure you record your observations and tape the photographs into the log book.

Mechanical Testing

These tests should be done only after the SEM tests have so far indicated that the wire is good.

· Check the diameter of the field and guard wires using the Mitutoyo Digimatic No. 293-725-10 which is fixed to the diameter measurement test stand. Make five measurements in two locations at least 5 ft. apart (Sense wire diameters are measured with the SEM).

· A stress/strain curve is plotted for each spool of wire from two samples taken per spool and recorded in the log. Use the fixture for this test provided you have been properly trained. Compare the results to the data provided by the vendor.

· Use the test stand for the flexure test and record the number of oscillations it takes to break the wire. This test provides information about the fatigue strength, residual stress in the wire, surface finish and degree of weakening due to electro--plating. The results will be compared to tests done on wire which is known to be good.

· The straightness test involves hanging a 1 gram weight from the end of a 3 meter length of wire and measuring the deviation from a straight line along its length.

Field Emissions Test

Field Emissions (or the ejection of electrons from the surface) will occur on a cathode wire when a certain critical surface field is reached. At a given potential, the surface field can change due to roughness of the surface, presence of sharp features (scratches, flakes etc.) changes in diameter and presence of dirt or non-conducting contaminates. By comparing the field emissions of sample wires to previously measured wires which we consider good, we can infer the sample's compliance to the specifications. This test is used to back up to the data from the SEM. Only a qualified technician shall perform this test.

· The sample wire must be untouched. Two people are necessary to handle the wire.

· Make sure air is completely purged from the system and that there is sufficient working gas to complete your tests.

· Before testing, allow the sample to ``burn in'' for an hour at 1000 V.

· Plot current and counting rates vs. voltage from the power supply following the procedures for increasing the voltages as outlined in the log book.

· Never repeat the measurement with the same sample since it may have been damaged by corona discharges.

Ongoing Tests

During stringing of the drift chambers, the lead stringer in a group (the person controlling the wire feed) will be continuously making the qualitative checks outlined above. If a spool of wire becomes suspect, then it should be replaced immediately and sent to the technician in charge of wire quality checks. Any information relating to a spool of wire must be recorded in the log book.

Appendix

For internal JLab use only.

1. Procurement and delivery

The procurement of the GlueX wires should be coordinated with the procurement of the Clas12 wires. The delivery of all GlueX wires should coincide with the first part delivery of the Clas12 wires.

In order to better track returned spools, billing and payment may be on a spool by spool basis if desired by the vendor. Replacement of a spool should occur in a time frame consistent with a normal delivery schedule for the wire.

2. Proposal Due Date

All proposals shall be required no later than three weeks after issuance of this RFP.

3. JLab Source Evaluation Board Members

The JLab Source Evaluation Board shall consist of the following members: Cutis Meyer, Dan Carman, Bill Crahen, Benedikt Zihlmann
4. Proposal Content

The proposal shall contain the following information and items:

· Description of the company's facilities.

· Previous experience of the company relevant to this project.

· References with regard to relevant previous work.

· A quality assurance plan with identification of the Quality Assurance supervisor and his or her relationship to company management.

· Acknowledgment of JLab’s proposed delivery schedule, or details and justification of any modifications requested.

· A statement of replacement time for spools sent back for nonconformity to the specifications.

· A sample of 30 meters or more of the wire. The sample can be any diameter between 20 microns and 140 microns (0.00079 in. and 0.0055 in.) but preferably as close to the wire type diameter as possible. If a vendor has previously supplied Hall D or Hall B with similar wire for drift chambers we will waive this requirement. 

5. Technical Evaluation Factors

The technical evaluation will take into account the following factors:

5.1 Evaluation of the sample provided by the vendor including but not limited to: (35%)

· Smoothness of surface.

· Mechanical properties including yield strength and flexural strength.

· Straightness of the wire.

· Uniformity throughout the sample.

· Dimensional tolerance.

5.2 Outline of the procedures that the vendor plans to use to ensure that the specifications are met. (10%)

5.3 Assurance of timely delivery of a satisfactory product. (10%)

5.4 Prior experience of the company making gold plated wire of the type specified. (10%)

5.5 Quality Assurance plan and facilities available for quality assurance. (5%)

5.6 Cost. (30%)

