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1. SUPPLY DESCRIPTION
The construction of the rotating spiders is part of the construction of the LBT (Large Binocular Telescope) – 2x8,4m

For the first light configuration it is planned to equip the telescope with the M2/F15 and M3 spiders only.

The proposal shall assume a unique time schedule for the delivery of the four rotating spiders.

Each spider shall be completed with a cylindrical dummy at its vertex simulating the mass of the supported mirror with the relevant electronic and mechanical components.

The supply of the dummies is part of the present call for tender.

More in detail, the supply consists in :

1.1. The execution of all the workshop drawings on the base of the design drawings included in the call for tender.

1.2. Purchasing all the commercial components being part of the rotation mechanisms. The motor and the limit switches are part of the supply, but no cabling or electrical control units are demanded to be supplied. The necessary equipment for the acceptance tests shall be provided by the supplier. A provisional control box for pre-assembly tests will be supplied by the LBT P.O. (Project Office).

1.3. Manufacturing of all the structural and mechanical parts.

Every rotating spider shall be fully preassembled including the rotation and preload mechanisms and presented for the acceptance functional tests in horizontal position (telescope zenith pointing).

1.4. Delivery of the four tested units at the workshop of pre-erection and integration of the telescope structure.

A prototype unit of M2/F15 Spider has been built and successfully tested. 

In the following chapter are listed the dimensional and load constraints along with the minimum design stiffness requirements.

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


- Operating temperature




-20 ÷ +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 %


- Altitude





3250 m a.s.l.


- Lifetime of the Telescope



exceed 25 years

2. TECHNICAL DATA AND DRAWINGS

The following design drawings shall be supplied to the Manufacturer (files in AUTOCAD dwg. Format) to be the basis for the cost evaluation and the further development of the workshop drawings.

2.1- M2/F15 Spider (Secondary Swing Arm)
The M2/F15 Spider is made up of the elements hereafter listed.
Pieces to be supplied:

N.2 Spiders complete with Rotation and Preload Mechanism 

Dwg.  541a024  PLAN VIEW - VIEW “A-A”.

Dwg.  541a025  VIEW “B-B” -VIEW “C-C”.

Dwg.  541a035  MIRROR SUPPORT DUMMY.

The following typical joints design drawings will be available as guideline for the construction drawings development:

Dwg.  541a026  DETAIL JOINT “B-1”.

Dwg.  541a027  DETAIL JOINT “B-2”.

Dwg.  541a028  DETAIL JOINT “C-1”.

Dwg.  541a029  DETAIL JOINT “C-2”.

Dwg.  541a030  DETAIL JOINT “D-1”.

Dwg.  541a031  DETAIL JOINT “D-2”.

Dwg.  541a032  DETAIL JOINT “E-1”.

Dwg.  541a033  DETAIL JOINT “E-2”.

Dwg.  541a034  DETAIL JOINT “F”.

2.1.1 - M2/F15 - ROTATION AND PRELOAD MECHANISM

Dwg.  541a006  STRUCTURAL ASSEMBLY DIAGRAM.

Dwg.  541a007  PLAN VIEW.

Dwg.  541a008  SPIDER CLOSED-PLAN VIEW.

Dwg.  541a009  INTERMEDIATE POSITION VERIFICATION.

Dwg.  541a010  VIEW “A-A” - “SEZ B-B”.

Dwg.  541a011  STRUCT. ASS. DIAGRAM - SPIDER CLOSED.

Dwg.  541a012  DETAIL ARTICULATION “F”- SPIDER DRIVE.

Dwg.  541a013  DETAIL JOINT “A”.

Dwg.  541a014  DETAIL JOINT “B”.

Dwg.  541a015  DETAIL SUPPORT “C”.

Dwg.  541a016  DETAIL SUPPORT “D”.

Dwg.  541a017  DETAIL ARTICULATION “E”.

Dwg.  541a018  DETAIL SUPPORT “G”.

Dwg.  541a019  DETAIL SUPPORT “H”.

Dwg.  541a020  DETAIL SUPPORT “I”.

Dwg.  541a021  DETAIL ARTICULATION “E”, PRELOAD.

Dwg.  541a022  DETAIL FORK “H-I”.

Dwg.  541a023  DETAIL STOP.

2.1 1 M2 Technical Report

Doc.  545a002  TECHNICAL REPORT

2.2- M3 Spider (Tertiary Swing Arm)
The M3 Spider is made up of the elements hereafter listed.
Pieces to be supplied:

N.2 Spiders complete with Rotation and Preload Mechanism 

Dwg.  543a024  VIEW “D-D” - VIEW “A-A”.

Dwg.  543a025  VIEW “B-B” - VIEW “C-C”.

Dwg.  543a033  VIEW “E-E” - VIEW “A-A”.

Dwg.  543a031  MIRROR SUPPORT DUMMY.

The following typical joints design drawings will be available as guideline for the construction drawings development:

Dwg.  543a026  DETAIL JOINT “B-1”.

Dwg.  543a027  DETAIL JOINT “C-1”.

Dwg.  543a028  DETAIL JOINT “D-1”.

Dwg.  543a029  DETAIL JOINT “E-1”.

Dwg.  543a030  DETAIL JOINT “F”.

2.2.1 –M3 -  ROTATION AND PRELOAD MECHANISM.

Dwg.  543a006  STRUCTURAL ASSEMBLY DIAGRAM.

Dwg.  543a007  PLAN VIEW.

Dwg.  543a008  SPIDER CLOSED - PLAN VIEW.

Dwg.  543a009  INTERMEDIATE POSITION VERIFICATION.

Dwg.  543a010  VIEW “A-A” - SECTION “B-B”.

Dwg.  543a011  STRUCT. ASS. DIAGRAM - SPIDER CLOSED.

Dwg.  543a012  DETAIL ARTICULATION “F” - SPIDER DRIVE.

Dwg.  543a013  DETAIL JOINT “A”.

Dwg.  543a014  DETAIL JOINT “B”.

Dwg.  543a015  DETAIL SUPPORT “C”.

Dwg.  543a016  DETAIL SUPPORT “D”.

Dwg.  543a017  DETAIL ARTICULATION “E”.

Dwg.  543a018  DETAIL SUPPORT “G”.

Dwg.  543a019  DETAIL SUPPORT “H”.

Dwg.  543a020  DETAIL SUPPORT “I”.

Dwg.  543a021  DETAIL ARTICULATION “E”, PRELOAD.

Dwg.  543a022  DETAIL FORK “H - I”.

Dwg.  543a023  DETAIL STOP.

2.2 1 M3 Technical Report

Doc.  545a003  TECHNICAL REPORT

3. SUPPLY RULES.
The construction of the spiders and dummies must comply to the following rules:

3.1 - Drawings –

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.

Within 1 month from the order confirmation, the Manufacturer shall supply to the P.O. (Project Office) the workshop drawings and the Part List 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 – Procedure

Preparation of all procedures and methods to execute the critical operations of the manufacturing.

3.4 - Surface protection and painting.
After the stress release heat treatment and sand blasting SA 2.5, all the spiders structure, must be protected with Primer (160  thickness), before machining.

The paint after machining must be epoxy type (70  thickness) for all the structure, except for the machined surfaces that must be protected with weather resistant grease.

3.5 -Delivery - 

The Spiders shall be delivered in a proper package and protected against atmospheric corrosion, to a Company that shall be charged of the pre-erection and testing of all the telescope. 

3.6 - Packing.
The packing of the. preassembled spiders must be suitable for the transport to the pre-erection factory; the sea package shall be supplied by the Company manufacturing the main structure, preassembling and integrating all the subsupplied components.

4 - CONSTRUCTION AND ASSEMBLING PROCEDURE .

On the spiders assembly drawings is resumed the suggested construction procedure to obtain a structure accurate in the geometry and stable in the long period to grant a repeatable positioning of the optics and a global shadow over the mirror not larger than the single spider dimensions. In other words, the main beams and the diagonals of each layer of the single spider and the ones of M2/F15 and M3 when overlapping must coincide with a tolerance max. of ±1 mm. For this reason is mandatory the geometry control after the stress releasing of the welded spiders with the acceptance of the LBTP.O.(Project Office), before proceeding with the pretensioning and machining operations.

The machining of the interface surfaces and connection bolting must be performed on N.C. machines to grant dimensional tolerances. more accurate than 0,1 mm to allow the final assembly on site of the mirror supports that shall be manufactured by Others.
When not specified the overall dimensional tolerance is (1mm. 

At the manufacturer workshop each single spider complete with the dummy of the mirror must be preassembled with its rotation and preloading mechanisms; to this purpose the Manufacturer shall provide a suitable temporary supporting frame where to anchor the four supports and the driving mechanisms. The assembling operations can be done both with the spider axis horizontal or vertical according the Manufacturer working procedure, but it has to be remembered that the acceptance tests shall be performed rotating the spider with the axis in Horizontal position (that corresponds at the telescope zenith pointing).

5 ACCEPTANCE TESTS.

First acceptance test is concerning the geometric accuracy of the steel structure before pretensioning, as above described.

The final acceptance tests shall be full functional tests with the spider rotating with the axis horizontal, demonstrating preload mechanisms and limit switches performances within the design requirements.

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

The LBT Project Office 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.
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