 The scheme of the spine manufacturing:
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Manufacture TPG and ceramics items of spines


Short description of the steps of production:

The procedure of the spine production is as follows:

1.    Selection and preparation of raw PG plates for annealing at t=2900oC and annealing procedure.

2.   
Additional annealing under pressure at t=2900oC.

3.    Cut and cleavage of TPG plates 

4.    Secondary selected flattening of spines TPG elements for elimination of flatness deviations after machining.

5.    Input QC of the spine components (inspection of AlN and Al2O3 sheets and TPG)

6. Laser cutting of the AlN elements of thickness 0.5 mm.

7. Laser cutting of the AlN elements of thickness 0.225 mm.

8. Chemical treatment of the AlN elements.

9. Local grinding of the AlN-elements.

10. Metalization of the AlN-elements.

11. Output QC of AlN elements (control of the thickness, electrical resistance of the open part     on the ceramics, electrical conductivity of the metal traces)
12. Production of the Al2O3 –elements (spacer):  laser cutting, chemical treatment of the elements, metalization of the Al2O3 –elements.
13. Output QC of the spacer (control of the thickness, electrical resistance of the open part on the ceramics, electrical conductivity of the metal traces).
14. Production of TPG –elements: grinding of the TPG sheets, laser cutting, mechanical treatment after cutting, local grinding of the TPG-elements, chemical treatment of the elements, coating of the TPG by Parylene, opening of the window (for bias contact to TPG) in the Parylene coating

15. The output control of sagitta and thickness of the TPG elements, and, if necessary, the correction of the flatness of the TPG (according to p.4). 

16. Input quality control of the elements and materials for assembly. 
17. Combinatoric optimization of the spine assembly

18. Intermediate quality control. 
19. Spine assembly. Output control, storage the results at WEB.  Shipping of the spines to the collaboration.
The task description by Institutes:

Task 1 Preparation of thermo pyrolytic graphite (TPG) plates with required thermo- and mechanical properties .

(NIIGraphite, Moscow)
4.1.2 Selection and preparation of raw PG plates for annealing under pressure
4.1.3 Annealing under pressure
4.1.4 Preliminary quality control of TPG plates

4.1.5 Assembling of the moulds and the oven for annealing under pressure, cutting and cleavage of TPG plates

4.1.6 Flattening of TPG for elimination of flatness deviations after machining.

 4.1.7 Service and repairs of the equipment, lathing and polishing for the fitting of annealing under pressure moulds 

Task 2 Production of the TPG, AlN and Al2O3 items of the spines

(NIITAP, Zelenograd)

Subtask 1:

4.2.1 Quality control of the TPG and Al2O3 sheets

4.2.2 Programming for laser cutting, design of the masks and stencils for  metalization. Corrections of the drawings.

4.2.3 Design of the special tooling for technological process.

Subtask 2: Production of the AlN-elements:

4.2.4 Production of the special tooling for manufacturing the AlN-elements
4.2.5 cutting of the AlN Laser elements (thickness 0.5 mm and thickness 0.225 mm)

4.2.6 Chemical treatment of the elements

4.2.7 Local grinding of the AlN-elements

4.2.8 Metalization of the AlN-elements

4.2.9     Output QC AlN elements

 Subtask 3: Production Al2O3 –elements (spacers):

4.2.10 Production of the special tooling for manufacturing Al2O3 –elements.
4.2.11 Laser cutting

4.2.12 Chemical treatment of the elements

4.2.13 Metalization of the Al2O3 –elements

4.2.14 QC of the spacer 

Subtask 4: Production TPG –elements:

4.2.15 Manufacturing of the special tooling

4.2.16 Grinding and polishing of the TPG shits

4.2.17 Laser cutting

4.2.18 Mechanical treatment after cutting

4.2.19 Local grinding of the TPG-elements

4.2.20 Chemical treatment of the elements

4.2.21 Coating of the TPG by Parylene
4.2.22 Openig the window (for bias contact to TPG ) in the Parylene coating 

4.2.23 Output control of the sagitta and thickness of the TPG elements. 

Subtask 5

4.2.24 Service and repairs of the laser equipment
4.2.25 Service and repairs of the vacuum equipment
4.2.26 Service and repairs of the electric equipment
4.2.27 Service and repairs of the cutting and grinding equipment
4.2.28 Service and repairs of the ventilation equipment
Task 3 General coordination of the spine production

   (IHEP, Protvino)

Task 4 Spine assembling

(IHEP, Protvino)

4.4.1 Input quality control of components and materials

4.4.2 Management of the inner (local) database (elements, materials, quality etc.)

4.4.3 Documentation of the spine production status and other common information in the database 

4.4.4.1 Combinatoric optimization of the spine assembling

4.4.4.2 Intermediate quality control

4.4.5 Supporting of mathematical and computer applications

4.4.6 Design of the tooling for spine assembly and testing

4.4.7 Production of the tooling for spine assembly and testing

4.4.8 Spine assembly, spacers assembly

4.4.9 Output control and spine identification , storage of the results at WEB.

Task 5 Shipping and others

(IHEP, Protvino)

4.5.1 Production of the boxes for packing of the spines.

          Packing of the assembled and inspected spines.

4.5.2 Shipping of the spines
