5.6.2		Absorber Matrix



	The basic construction element of the HF absorber is a module with holes for quartz fibers.  The quartz fibers will laterally form a square matrix where the closest neighbouring fibers are equidistant, 2 mm. Each hole will contain one (for EM section) or two (for HAD and TC sections) fibers of 345 micron diameter (including cladding and buffer thickness). Four different types of modules will be used in construction of the HF absorber. The main features of each of the module types are listed below. 



	Table I.  Four different types of modules will be used in constructing the HF absorber.  The main features of each of the module types are listed below.



Module Type�Size (w x h)

(mm x mm)�Weight

(ton)�Quantity��I�600 x 300�2.66�32��II�500 x 300�2.22�32��III�300 x 300�1.33�16��IV�600 x 200�1.77�8��





	Modules will be made of copper plates with grooves.  Plates will be stacked together using diffusion welding such that the modules will be self-supporting structures.  The dimensions of the grooves are shown in Table II below:



Table II.  Dimensions of grooves in the absorber plates.



Groove center-to-center (mm)�2.00 +/- 0.10��Groove depth (mm)�0.5 + 0.2 - 0.1��Single groove width (mm)�0.5 + 0.2 - 0.1��Double groove width (mm)�0.9 + 0.2 -0.1��



	We used the photochemical etching for producing grooves in the copper plates for prototypes.  This experience indicates that the required dimensions and tolerances could be achieved with this technique.  The cold rolling seems more advantageous for mass production.  The rolling technology is currently refined for production of full size copper plates to the required groove dimensions and tolerances.  This technique will be adapted for grooved plate production if it proves compatible with the construction procedures and requirements.



	The module will be machined to size after the plates are welded.  Top and bottom plates have allowance of 1+/-0.4 mm for achieving linear dimension accuracy and surface flatness.  After machining, the tolerances of +/- 0.1 mm on the height and on the width will be achieved for each block.  The edges will be flat and parallel within +/- 0.1 mm.  



	The following inspections will be used for the quality control during the manufacturing cycle of the absorber modules:



	a) inspection of copper plates - dimensions and flatness of 5% of plates will be measured;



	b) inspection of grooved plates - dimensions of grooves for 5% of plates will be measured;



	c) inspection of the welded modules - the welding quality of each module will be tested at the vibration stand and with ultrasonic and/or x-ray techniques when appropriate.  The dimensions of the holes will be checked using steel wires.



	d) inspection of machined modules - outer dimensions and flatness will be measured using a rolling pass, the weight of module will be measured to control the average density of absorber.



=================================================================



Table III.  Dimensions andtolerances of copper plates.



Plate Type

�Width

(mm)�Thickness

(mm)�Length

(mm)�Quantity��I�600.0+2.0-0.0�2.00 +/- 0.20�1650 + 2 - 0�5,600��II�500.0+2.0-0.0�2.00 +/- 0.20�1650.+ 2 - 0�4,800��III�300.0+2.0-0.0�2.00 +/- 0.20�1650 + 2 - 0�1,200��

Comprehensive list of tolerances here.  It should address the following;



1.  The plate (like above table III)



	Width

	Length

	Thickness

	Flatness

	
Surface

	Squareness




2.  The module 


	width

	length

	thickness

	flatness

	surface

	parallelism

	


3.  The quadrant (1/4)



	width (where approrpriate)
  accumulative tolerance???


	height (where appropriate)
  accumulative tolerance???  deformation???


	length

	





4.  The half of HF (1/4+1/4)



	as quadrant

	tolerance in mating surfaces (flatness?)





5.  The entire HF alignment  (1/2+1/2)


	tolerance criteria on the side surfaces...




----------------------------------------------------------------------------------



Vladimir’s table of tolerances below...........





	1. Plate dimensions



			length  +/- 0.5 mm

			width   +/- 0.3 mm

			thick   +/- 0.16 mm

			flatness    0.1 mm



	2. Grooves



			center-to-center    +/- 0.1 mm

			depth		      + 0.2 mm

			width		      + 0.2 mm



	3. Block dimensions 



			length  +/- 0.5 mm

			width     - 0.5 mm

			thick     - 0.1 mm

			flatness    0.1 mm



	4. Quadrant 



			flatness of inner edges  0.5 mm	

=============================================================





