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1 . SUPPLY DESCRIPTION.





The present specification covers the supply of the large dimensions rolling elements bearings for the LBT Project telescope, namely the AZ axis radial one and all the ones supporting the 8 rotators / instruments and the relevant cable- wraps.





Being listed in this Specification all the required bearings having diameter larger than 1 m, independently from the accuracy and stiffness demanded by the specific use, it is not an imperative for the Manufacturer to quote for all the described types; the order can also be split between two different Suppliers.





The bearings foreseen foe the cable-wraps have the only dimensional requirement, because they are requested to support the only mass of the cable chain and the relevant supporting rotating structure, really a neglectable few hundred of kg; a prototype unit of these cable-wraps has been built and tested satisfactorily being equipped with a standard bearing supplied by a Manufacturer of standard crane rotation bearings. The selection of the Supplier of this group of bearings will be driven only by the cost and delivery time parameters,





For the bearings supporting instruments the main functional requirements are the always conflicting ones of high stiffness and small friction torque to avoid stick slip problems at the very low speed demanded in operation; nevertheless, to reduce the overall cost of the project it has been decided to include in the bearing design the lubrication grease sealing system, asking the Supplier to submit the lowest friction coefficient execution.


In the following chapter are listed the dimensional and load constraints along with the minimum design stiffness requirements, leaving to the Manufacturer to specify the related friction torque, both at the start and during the rotation at constant speed; the selection among the offers shall be guided by the two parameters of price and performance.





Working conditions- The bearings are required to grant the required performance in the following environment conditions :





	- Operating temperature			-30 ÷ +25 °C


	- Operating pressure			500 ÷ 600 Torr


	- Operating humidity			5 ÷ 95 %


	- Storage temperature			-30 ÷ +50 °C


	- Storage pressure			500 ÷ 700 Torr


	- Storage humidity			5 ÷ 80 %






































2 - TECHNICAL DATA AND DRAWINGS -





2.1 - AZIMUTH RADIAL BEARING -





Type foreseen, to be confirmed by the Manufacturer	Radial Cylindrical Roller


Inner Diameter - see dwg. 460a009/B	-		3000 mm


Max. radial load in operation			25000 N


Max. exceptional load - Earthquake condition -		135000 N


Demanded Radial Stiffness			> 0,2 E+11 N / m


Demanded radial runout 			< 0,055 mm


Friction torque 	to be defined and communicated by the Manufacturer


Grease sealing - low friction type - 			included in the design


Pieces to be supplied 				N. 1


N.B. : to absorb not avoidable pier and base frame construction tolerances, this bearing must allow to be assembled with a displacement of ( 5 mm of the inner ring versus the outher one.





2.2 - GREGORIAN ROTATOR / INSTRUMENT BEARING -





Type foreseen, to be confirmed by the Manufacturer              Four Points Contact Ball Bearing


Inner Diameter - see dwg. 670a020/A -		2800 mm


Max. weight of rotator / instrument			35000 N


Orientation of gravity				0° ÷ 90°


Loads with gravity in axial direction			Fa = 35000 N


					Mr = 3500 Nm


Loads with gravity in radial direction		Fr = 35000 N


					Mr = 35000 Nm


Demanded radial stiffness			> 0,2 E+11 N / m


Demanded axial stiffness			> 0,4 E+11 N / m


Demanded angular stiffness			> 0,4 E+11 N / m


Demanded radial runout				< 0,055 mm


Friction torque	to be defined and communicated by the Manufacturer


Grease sealing - low friction type -			included in the design


Pieces to be supplied				N. 2









































2.3 - NASMYTH ROTATOR / INSTRUMENT BEARING -





Type foreseen, to be confirmed by the Manufacturer              Four Points Contact Ball Bearing


Inner Diameter - see dwg. 670A021/A -		1560 mm


Outside Diameter				1800 mm


Max. weight of rotator / instrument			20000 N


Gravity is fix in radial direction


Radial load					Fr = 20000 N	


Tilting moment				Mr = 20000 Nm


Demanded radial stiffness			> 0,1 E+11 N / m


Demanded axial stiffness			> 0,2 E+11 N / m


Demanded angular stiffness			> 0,6 E+10 N / m


Demanded radial runout				< 0,03 mm


Friction torque	to be defined and communicated by the Manufacturer


Grease sealing - low friction type -			included in the design


Pieces to be supplied				N. 8











2.4 - GREGORIAN ROTATORS CABLE WRAP BEARING -





Dimensions according drawing - 670A022/A -


Type 		according the Manufacturer standard, with gear on the inner ring


Load capacity	no specification, total weight of the cable chain < 15000 N


Grease sealing - standard type - included in the design


Pieces to be supplied					N 2





2.5 - NASMYTH ROTATORS CABLE WRAP BEARING -





Dimensions according drawing - 670A023/A -


Type 		according the Manufacturer standard, with gear on the outer ring


Load capacity	no specification, total weight of the cable chain < 15000 N


Grease sealing - standard type - included in the design


Pieces to be supplied					N 4









































3 - SUPPLY RULES -





3.1 - DRAWINGS -


Within 1 month from the order confirmation the Manufacturer shall supply to the P.O.  (Project Office) the workshop drawings defining all the interfaces and relevant demanded tolerances for approval, before starting the construction.


The Drawings shall be supplied in AUTOCAD format, on floppy disk.





3.2 - PLANNING -


With the above mentioned drawings the Manufacturer shall submit to the P.O. a detailed planning of construction, evidencing the intermediate tests and verifications foreseen by its Quality Control Service.





3.3 -DELIVERY - 


The bearings shall be delivered in a proper package and protected against corrosion, foreseeing a period of storage of 1 year before the assembling, to a Company that shall be charged of the preassembling and testing of all the telescope. 


After the tests the bearings shall be shipped to the Erection Site already integrated in the supporting structure, so it is not foreseen the re-use of the package.








4 - TESTING -





According to the Manufacturer Quality Control Planning - delivered to P.O. according to Item 3.2 -, at the delivery of the bearings shall be included all the materials and tests certificates produced during the manufacturing. 


The P.O. has the right to witness to all the tests that shall judge interesting, and shall inform the Manufacturer of his program at the approval of the workshop drawings and the planning for construction.


The Manufacturer is requested to quote, as a separate item in his offer, the cost of a test for verifying and measuring the friction torque on the bearings for the rotators, items 2.1 2.2 and 2.3.












































5 - LIST OF ATTACHED DRAWINGS -





CAN NO : 460A009/B  - ROLLER BEARING FOR AZIMUTH SUPPORT -


                  670A020/A  - BALL BEARING FOR GREGORIAN ROTATOR SUPPORT -


                  670A021/A  - BALL BEARING FOR NASMYTH AND COMBINED FOCUS 	                    ROTATORS -


                  670A022/A  - BALL BEARING FOR CABLE WRAP FOR GREGORIAN 


                                        ROTATORS -


                  670A023/A  - BALL BEARING FOR CABLE WRAP FOR NASMYTH AND 


		COMBINED FOCUS ROTATORS -
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