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0 - INTRODUCTION.





	The present specification covers the detail design, construction, machining, partial mechanical integration, vacuum testing and delivery, sea packaged on truck for shipment to the USA, of the aluminizing bell jar structure for the 8,4 m Primary Mirrors of the LBT Telescope.


The LBT Telescope has been designed with the concept of performing the aluminizing of the primary mirrors on board the Elevation Mount, using thus the mirror cell as the closing structure of the aluminizing equipment, positioning on top of it the bell jar subject of the present specification complete of the cryo pumps and aluminizing hardware. The complete operation shall be done with the mirror in vertical position, i.e. with the telescope horizon pointing.


On the externalsurface of the bell jar have been foreseen four suitably reinforced consoles for the attachment of ropes anchoring points both for handling the piece horizontal, for the acceptance tests, and vertical when on the telescope for aluminizing; a couple of consoles can also be used for fixation of proper supporting legs when necessary positioning the bell jar vertical, standing alone.


Being the bell jar and the M1 cell structures very much interfaced one to the other and very similar from the structure construction problems, machining and testing point of view, the two relevant Technical Specifications are submitted together to the Manufacturers interested to compete for the order of construction.








1- SUPPLY DESCRIPTION.





1.1 - Shop Drawings, planning and technical documentation.





	This is the first activity to be performed by the Manufacturer and shall be performed according what specified in the “Statement of Work”, attachment A of the RFP.





1.2 - Hardware supply.





	Construction of the steel structure consisting of plates and profiles of standard structural steel Fe 420 quality, welded with the proper procedures and accuracy to generate the minimum deformations of the bell jar shape and to obtain a vacuum tight assembly. Before machining the structure must be stress relieved with normal thermal treatments or, not being available sufficient large furnaces, with mechanical vibration systems.


Surfaces protection cycle. As during the M1 aluminizing the inside of the cell is exposed to 10E-6 Torr vacuum, the suggested cycle is as follows:


	a) - assemble and weld the structure. To be decided by the Manufacturer 	if with intermediate steps of heat treatments and pre-machining or with 	one only step.


	b) - Final stress relieving treatment.


	c) - Machining of all flanges, surfaces and holes.
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	d) - Protection of all the machined surfaces for the following sand blasting 	      and painting.


	e) - White metal blast cleaning according with the Steel Structure 	       	      Painting Council Specification SP-5, 


	       or SA 3 ISO 8501 - 1:1988/SS055900:1988


	 f) - Apply Bostik Finch Cat - a - Lac 463-6-5, or approved equal, as a 	       primer, 100 µ thickness.


	 g) -After the completion of the vacuum tests and the integration of the 	      locking devices and auxiliary flanges, apply a top coat of Bostik Finch 	      Cat - a - Lac 463-3-100, CA-118, or approved equal, in accordance 	      with manufacturer’s recommendations for surfaces to be exposed to 	      vacuum, 125 µ thickness.


	 h) - For all the external surfaces, being the same the cycle but not having 	       the exposure to vacuum, the manufacturer shall submit the type of 	      paint agreed with the Supplier, taking into account that the demanded 	      functional requirements are 25 years service life (two months 	  	      continuous salt exposure during shipping).








The same applies also to the temporary closing flanges of all the pumps and inspection openings, being part of the present supply because they are necessary to perform the acceptance vacuum tests of the bell jar coupled with the M1 cells in the Manufacturer workshop. All the flanges, including the big one of the bell jar, shall be properly grooved and complete with the necessary O rings.


For the above reason of testing, the supply shall include the six locking devices for the initial locking to the M1 cell, properly assembled  on their consoles; it is relevant to combine the machining cycle of these consoles for the locking devices with the corresponding ones on the M1 cell external wall, because of the tight position tolerances that must be achieved (± 1 mm) in the alignment of the axis of the locking device on the bell jar and the slot in the console bolted on the M1 cell.


A second parameter defining the accuracy demanded in the machining of the bell jar main flange (and thus the quality of the lathe to be used) is the planarity that must be better than 0,3 mm on the whole circumference, coupled with a local planarity error better than 0,05 / 1000 mm/mm .





	


2 - LIST OF ENCLOSED DRAWINGS.





   821a004/B  -  Bell Jar - Assembly -


   821a002/B  -  Bell Jar - Plan view and detail sections -


   821a003/A  -  Bell Jar - Section A-A with M1 cell -


   821a005/B  -  Bell Jar - Sections details and suspension to crane -


   821A006/A  -  Bell Jar - Details vacuum flanges -		
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3 - ACCEPTANCE TESTS.





a) - Dimensional Test-


The bell jar structure shall be checked and dimensionally verified on the same n.c. milling machine where it shall be completed, having had a provisional acceptance on the lathe for the verification of the demanded global and local planarity.





b) - Vacuum Leakage Test-


Being  intention of the P.O. to tender for the supply of the aluminising bell jar at the same time of the M1 cells construction, it will be possible performing, in the  Manufacturer workshop, the acceptance of each piece after a satisfactory vacuum test. The objectives of the tests are to determine that no external leaks exist at the level of 8x10-8 atmosphere per cubic centimetre /sec.


The second is mainly a contamination test to verify that the entire volume of the bell jar plus cell can be evacuated to a pressure of 10-5 Torr with a 64000 liter/second diffusion pump (or equivalent).


The test shall be performed with the M1 cell horizontal, assembling the bell jar on top of it; the first geometrical verification shall be the centring of the two flanges (being in contact the two consoles protruding from the M1 cell) and the alignment of the six locking devices pins with the corresponding slots on the consoles bolted to the M1 cell wall. We suggest that the counterboring and pinning on the above consoles is done when first preassembling the two pieces together; the pinning operation of the console relevant the centring pin opposed to the two consoles we suggest to be executed at the first test on site with the M1 cell in vertical position, because we fear a different repositioning when rotating 90 degrees the gravity direction.


The whole procedure shall be better discussed and agreed with the Manufacturer during the shop drawings and testing procedure development.


Being the bell jar and the three cells part of the same Request for Quotation, the Manufacturer shall specify in his offer if he has the necessary equipment and experience to perform the vacuum test, with the Representative of the P.O. only witnessing; in the opposite case shall be at the charge of the P.O. supplying the necessary equipment and organising the test, of course with all the necessary assistance of the Manufacturer.








4 - DELIVERY.





The bell jar shall be delivered finished, sea transport packed, loaded on truck to a port for transport to Columbus, OHIO, USA at the care of the Shipping agent charged by the P.O.
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