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	Quality Assurance Plan

Abstract 

This engineering note outlines the procedures that will be applied to ensure that high-quality engineering standards will be achieved during the development and manufacture of the components that make up the Thermal Enclosures.
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1 Introduction

The component parts of the Thermal Enclosure are shown in the exploded view in FIG. 1.1. with the Support Cylinder included. Some of the key structural components for the thermal enclosure, namely the Rear and Front Supports, the ITE Cylinder and the Services Thermal Feedthough (STFT) have already been manufactured. Some of the QA used for these structures will be appropriate for application to the remaining parts that are still to be made. However, some of the remaining parts have a very simple construction and do not need a complex QA process. Although what is still to be manufactured will cost much less than the support structure components, special care will be needed because they will require less common construction methods. Some of these methods have been the focus of prototyping work undertaken.
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FIG. 1.1

Document ATL-IS-EN-0034 provides a more detailed description of the work still to be undertaken and describes the planning procedure and schedule that will be adopted to complete the project. 

2 QA Procedures undertaken by Manufacturer

2.1 General

The part of the apparatus that will need the greatest amount of attention will be the Outer Thermal Enclosure (OTE), as it is the largest single component, forming the main volume within which the detectors’ environment needs to be safely and effectively controlled. This will require a top-level manufacturer with proven specialist expertise in the construction of composite structures and with the facilities to ensure that the finished product can be made with the required quality and accuracy. The OTE will be the most costly of the remaining parts, and a competitive tendering process will be undertaken to find a manufacturer with the most cost effective solution.

As the nature of the build of this component will be of an unusual construction and the method of manufacture will be non-standard, it is expected that sourcing the most suitable candidate will be a more demanding task than seeking manufacturers who use more conventional processes.

One of the many important considerations in the choice of the manufacturer will be their own credentials and background record, especially if they have already manufactured products for RAL.

Also of importance will be the company’s in-house facilities. When visits are made to the chosen company’s premises, it is important to be allowed to obtain a good deal of information about their manufacturing capabilities and inspection facilities.

2.2 Specific requirements for guarantee of product quality
As indicated in the “QA and Testing” document, ATL-IS-EN-0034, it will be a requirement when selecting a suitable manufacturer that the company has satisfactory QA systems in place, including suitable inspection and metrology capabilities.
Initially there will be a limited amount of development work undertaken to produce one or two prototypes. These are needed to verify the manufacturing solution and the choice of materials. These short-length prototypes will be tested at RAL before confirming the design of the OTE and giving the go-ahead for the production.
2.3 Inspection of Tooling

The accuracy and quality of the tooling will determine the final quality of the finished product. Therefore, before commencing production of the prototype, the company will be aksed to verify the dimensions of the tooling.
2.4 Inspection of OTE
It will be expected that the dimensions and geometrical properties of the manufactured components will lie within those specified on the manufacturing drawings. Inspection of the OTE should be performed at regular stages during its manufacture for surface finish, effective glue bonding (i.e. absence of bubbles or excess glue blemishes) and vital dimensions such as 
· outer diameter 
· inner diameter 
· overall cylinder length

checked using the available metrology tools.

Geometrical tolerances such as cylinder circularity and perpendicularity of the OTE end flange will also need checking, although the compliance expected throughout the structure will mean that the final shape after assembly will be largely controlled by the components to which it is attached.
Assuming that the cylinder has a certain amount of compliance, some deviations in the circularity can be tolerated provided the circumference is of the required length.
Materials purchased and used by the manufacturer are required to be accompanied by a certificate of conformity so that there is a traceable record of the origins and content of the materials used in the component’s manufacture.

2.5 QA at RAL for OTE

Visual Inspection at RAL should include surface finish quality, effective glue bonding (i.e. absence of bubbles or excess glue blemishes) and vital dimensions such as outer and inner diameter and overall cylinder length checked using RAL inspection facilities.

3 Testing

3.1 Trial Fitting of OTE prototype

As discussed in the ‘Production Plan and Schedule’, the manufacturer of the production OTE will be asked to undertake a prototyping phase to produce a short-length cylinder according to the preferred design. This will be examined and tested at RAL to ensure that it meets the requirements on rigidity and elasticity.

It is important to verify that the thermal enclosure will fit the End-cap. This test will either be undertaken using the End-cap which is being assembled in Liverpool or using the short test cylinder which has the same radial dimensions as the production support cylinder, but is a third of the length. The cylinder to be tested will be equipped with rails and it will be checked that the prototype does fit correctly. Following a successful test, the manufacturer will be given the go-ahead for the full production units.

3.2 Completed TE at CERN

3.2.1 Leak Tests

It is proposed (Fred Hartjes, Heinz Pernegger) that leak tests could be carried using Argon with a sniffer probe to locate any leaks.

3.2.2 Grounding and Shielding tests

Some of the component parts of the Thermal Enclosure can have trial assemblies carried out to check the effectiveness of the electrical connections over a number of the interfaces. If it has not been possible at any of the earlier stages to test a fully assembled Thermal Enclosure, it may be possible to run some continuity tests at CERN on the fully assembled End-cap.
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