STAR Note # 205 3/15/95 Revision: 0

STATEMENT OF WORK FOR STAR SVT PROTOTYPE BERYLLIUM DETECTOR AND FEE SUPPORT FABRICATION

1 Introduction

Silicon Vertex Tracker (SVT) of Solenoidal Tracker at RHIC (known as STAR) consists of 36 similar carrier assemblies to integrate silicon drift detectors (SDD) and front end electronics (FEE). These carrier assemblies provide three concentric super-layers around the beam pipe of the accelerator. Each carrier assembly includes a detector carrier (SDD’s and a support), two electronics carriers (FEE’s and supports), and interconnection elements. The support structure for FEE also serves as a water cooling channel to the electronics. The mass of the support structures should be as small as possible to minimize the absorption and scattering of nuclear particles propagating through the detector.

The prototype support carrier assembly is the one located on the inner layer of SVT. Beryllium structures are the main structures of the supports. Further fabrications and assemblies to the Beryllium structure, using other materials, will be done by the Buyer.

2 Scope

The followings outline the minimum requirements for material procurement, fabrication, inspection, quality assurance, documentation and shipping of the beryllium prototype detector and FEE supports for the STAR silicon vertex tracker.

The Seller shall:

1. Procure all materials necessary to fabricate, handle, and safely transport the beryllium material. It is the Seller’s responsibility to assure that all material used conform to the appropriate standard and specification.

2. Design, procure and/or fabricate all toolings, jigs, and fixtures required for beryllium fabrication.

3. Fabricate the product in strict accordance with the appropriate drawings and standards listed therein, and the Buyer approved Seller Manufacturing Plan.

4. Provide and operate all inspection and testing equipment needed to satisfy the specification specified in the drawings.

5. Deliver one Beryllium Detector Support Structure “A” (SVT028), two Cooling Support & Tube assembly -1 (SVT038) as specified to the Buyer.

3 Access

Designated representatives of the Buyer shall be allowed access to the Seller’s facilities, and, if applicable, the Seller’s subcontractor facilities during the process of work called for by this statement of work. The Seller shall assist and facilitate inspection visits of the Buyer.

4 Documents and Standards

4.1 Applicable

The following documents, drawings and/or standards form a part of this attachment to the extent specified herein. The issue date on standards shall be the one in effect on the date of request for proposal.

4.1.1 Buyer approved drawings (see attachments 1 to 4)

4.1.2 American National Standards Institute:

ANSI Y14.5-1982 Dimensioning and Tolerancing for Engineering Drawings

4.1.3 American Society for Testing and Materials:

ASTM E439-88 Standard Test Methods for Chemical Analysis of Beryllium ASTM E 1032-92 Standard Method for Radiographic Examination of Weldments ASTM E 8-91 Standard Test Methods of Tension Testing of Metallic Materials ASTM E 831-86 Standard Test Method for Linear Thermal Expansion of Solid Materials by Thermomechanical Analysis ASTM E 1225-87 Standard Test Method for Thermal Conductivity of Solids by Means of the Guarded Comparative-Longitudina Heat Flow Technique

4.1.4 American Welding Society

AWS B2. 1-84 Welding Procedure and Performance Qualification, Standard for AWS B2. 2-91 Brazing Procedure and Performance Qualification, Standard for AWS A2.4 Symbols for Welding and Nondestructive Testing AWS A3.0 Welding Terms and Definitions AWS D1.1 Structural Welding Code AWS D10.9 Qualification of Welding Procedures and Welders for Piping and Tubin

4.2 Conflicts

In the event of conflict among this Statement of Work, the appropriate drawings, the standards listed herein, Seller proposed and Buyer approved document, the Seller shall immediately notify the Buyer. The Buyer in each instant shall determine which document takes precedence and advise the Seller accordingly. Failure of the Seller to so notify the Buyer in any given instance shall not relieve the Seller of the obligation to comply with the Buyers determination of precedence at no additional cost to the Buyer.

4.3 Interpretation

All documentation submitted by the Buyer to the Seller will be in “US. Customary” English units. Dimensions in S.I. units are for reference only and not for fabrication purposes. All dimensions and tolerances provided in drawings shall be interpreted in accordance with ANSI Y14.5M-1982. Any and all standards shall be only those applicable, section 4.1, to this document. It is the responsibility of the Seller to prove equivalency of any proposed standards and obtain Buyer approval by means of a Deviation Request.

4.4 Revisions

Any and all specification and/or drawing revisions shall be documented and negotiated by both parties. Any cost differential shall be recorded and approved in writing by both parties. Work on any revision shall not proceed without Buyer written approval.

5 Fabrication Requirements

5.1 Material Requirements

The Seller shall submit to the Buyer a certified report of chemical compositions and mechanical properties, including the yield strength, the tensile modulus, density, thermal conductivity and the coefficient of thermal expansion of the beryllium material.

5.1.1 Chemical compositions

The minimum content of beryllium is 98.5

5.1.2 Mechanical properties

Mechanical testing of the material shall be performed and reported for the beryllium material used in accordance to the standards ASTM E8-91, ASTM E 831-86, and ASTM E1225-87. to determine the required properties.

5.1.3 Surface Finishes

All parts shall be thoroughly cleaned and degreased and shall be protected from environmental contamination and moisture.

5.1.4 Dimensional Inspection

The Seller shall develop a dimensional inspection procedure to assure that all completed components and/or parts are within the tolerance limits specified on Buyer approved drawings. A written inspection report recording actual dimensions (at 70 degrees Fahrenheit), including the dimensions of SVT040 before welding, shall be submitted to the buyer for approval prior to shipping and/or acceptance of any parts. The Buyer reserves the right to observe, and/or independently perform, any and all tests and inspections prior to shipping and/or acceptance.

5.1.5 Welding or Brazing

All weld or brazing joints, in accordance to the procedures described in AWS B 2. 1-84 and AWS B2. 2-91, are specified on Buyer approved drawings and shall blend into adjacent base metal in gradual smooth curves. The fusion zone shall be as narrow as possible. Weld symbols on drawings shall be interpreted in accordance with AWS A2.4 and AWS A3.0. Any conflicts or questions related to application or interpretation of weld symbols should be directed to the Buyer for disposition and clarification. Welder qualification is required for each welder or welding operator, for each required welding process. All welder and welding procedures shall be in accordance with AWS D1.1 and AWS D10.9. The final welded products should be able to withstand a proof pressure as specified in the drawings (de-ionized water shall be used) without leakage. All welded or brazed joints shall perform radiographic inspection per ASTM E1032-92 before shipping. The Seller shall notify the Buyer of all weld inspection for Buyer witness points. The Seller shall have all inspection records available to the Buyer.

5.2 Material Sources

Any recycled or scrap beryllium used in the fabrication shall not contain any radioactive material. Radioactive material includes any material which has become activated beyond ambient levels.

6 Submissions and Approvals

6.1 Seller Manufacturing Plan

Thirty (30) calendar days after receipt of order the Seller must submit for Buyer approval a complete Manufacturing Plan detailing all fabrication activities, including the schedule and the cost. It must cover all aspects of:

(a) Material procurement, including the material sources. (b) Engineering methods, welding and machining procedures (c) Shop fabrication routing (d) Machine tool capacities/calibration and facilities (e) Tooling and fixture design (f) Integration with subcontractors (g) Packaging and crating for shipment (h) deliverable documentation

6.2 Production Report

The Seller shall develop a procedure for schedule tracking of a detailed production schedule and fabrication travelers. These production reports will be updated every month for Buyer review and approval and will begin upon receipt of order. If the production report is modeled on a computer software program, an electronic media copy of the updated report shall be submitted along with a hard (paper) copy.

6.3 Submissions

All submissions shall be sent to SVT Project Office, Wayne State University, Physics Department, 666 West Hancock, Detroit, Michigan 48201, USA. A copy of such submissions shall also be sent to the Cognizant Engineer in Brookhaven National Laboratory, Bldg. #510C, Upton, New York 11973, USA.

7 Quality Assurance

7.1 General Requirements

The Seller shall prepare and implement, within thirty (30) calendar days after receipt of the order, a Quality Assurance (QA) program that is consistent with the requirements of BNL-QA-101 attachment. The Sellers existing QA program may suffice if it adequately implements the quality requirements in this attachment. The Buyer will review and approve the QA program, monitor QA activities, and perform audits and/or surveillance to assure compliance.

7.2 Acceptance Test Plan

Thirty (30) days after receipt of order the Seller must submit for Buyer approval a complete Acceptance Test Plan detailing all testing and inspection activities. It is the responsibility of the Seller to formulate an Acceptance Test Plan that achieves this goal, and as a minimum must cover all aspects of:

(a) Detailed test and inspection procedures (b) Report procedures and forms (c) Buyer witness points and audit (d) Inspector qualification (e) Equipment and calibration (f) Integration with manufacturing plan

8 Test Specimen

The Seller shall provide the Buyer with a test specimen taken from the beryllium material used for fabrication. The dimensions of the test specimen are 2” � 1” � .07”.

9 Attachments

(a) SVT038: Cooling Support & Tube Assembly-1 (b) SVT028: Detector Support Structure “A” (c) SVT040: Cooling Support Structure (d) SVT042: Tube (e) BNL-QA-101

7

8

9

10

11

12

13

14