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I. Slice Assembly

1. Modules Assembly

A 3D-model explaining the principles of module Assembly is shown in Figures 1 - 8.

[bookmark: _GoBack]To assemble Module Type 3(+) must be prepare the Tool for the Module Type 3(+) Assembly (Document 1420575 v.1, 9371-00-00-00) and the following parts of the mechanical structure (see.  Document 1419362 v.1, 9310-00-00-00_AD_eng.pdf and 9310-00-00-00_(SP)_eng.pdf):

· Alveoli pack 4×10 cells Type 3(+) - pos. 3, 9310-00-00-00_AD_eng.pdf,
·  (9310-03-00-00-AD.pdf);
· Five sets of rear inserts - pos. (42 … 49), 9310-00-00-00_AD_eng.pdf,
·   (9310-00-00-32.pdf … 9310-00-00-40.pdf);
· Set of intermediate plates - pos. (21 … 25), 9310-00-00-00_AD_eng.pdf -  (9310-00-00-11.pdf … 9310-00-00-15.pdf);
· 40 screws - pos. 71, 9310-00-00-00_AD_eng.pdf;
· 40 front inserts – Document 1418282 v.1, 9439-00-00-01.pdf;
· 2 aluminum boxes for ASIC board fixation.

Rear inserts will be glued inside alveoli cells with glue ARALDITE 2031.
Front inserts will be glued inside alveoli cells with glue ARALDITE 2031.

20 crystals of type 3R and 20 crystals of type 3L with glued APDs and APD capsules have to be wrapped with reflecting material (Mylar).

40 ASIC boards and thermal sensors have to be prepared.

[image: 1]

Fig. 1 Module Assembly, step 1
Procedures:
· Prepare the universal (multi-purpose) technological Tool.




For Assembly Procedure for each Type of Modules to be used respectively Set of Tool represented below 

	[image: D:\MODULE ASSEMBLY SCENARIO\40.jpg]
	
9369-00-00-00
TOOL SET FOR
MODULE 1(+)
ASSEMBLY
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	9370-00-00-00
TOOL SET FOR
MODULE 2(+)
ASSEMBLY
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	9371-00-00-00
TOOL SET FOR
MODULE 3(+)
ASSEMBLY
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	9362-00-00-00
TOOL SET FOR
MODULE 4(+)
ASSEMBLY
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	9363-00-00-00
TOOL SET FOR
MODULE 5(+)
ASSEMBLY
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	9364-00-00-00
TOOL SET FOR
MODULE 6(+)
ASSEMBLY

	[image: D:\STEP\9336\7(+).jpg]
	9336-00-00-00
TOOL SET FOR
MODULE 7(+)
ASSEMBLY

	[image: D:\STEP\9337\8(+).jpg]
	9337-00-00-00
TOOL SET FOR
MODULE 8(+)
ASSEMBLY

	[image: I:\STEP\9(+).bmp]
	9338-00-00-00
TOOL SET FOR
MODULE 9(+)
ASSEMBLY

	[image: D:\STEP\9398\10(+).jpg]
	9398-00-00-00
TOOL SET FOR
MODULE 10(+)
ASSEMBLY

	[image: D:\STEP\9399\11(+).jpg]
	9399-00-00-00
TOOL SET FOR
MODULE 11(+)
ASSEMBLY

	[image: D:\STEP\9375\1(-).jpg]
	9375-00-00-00
TOOL SET FOR
MODULE 1(-)
ASSEMBLY

	[image: D:\STEP\9376\2(-).jpg]
	9376-00-00-00
TOOL SET FOR
MODULE 2(-)
ASSEMBLY

	[image: D:\STEP\9377\3(-).jpg]
	9377-00-00-00
TOOL SET FOR
MODULE 3(-)
ASSEMBLY

	[image: D:\STEP\9400\4(-).jpg]
	9400-00-00-00
TOOL SET FOR
MODULE 4(-)
ASSEMBLY

	[image: D:\STEP\9401\5(-).jpg]
	9401-00-00-00
TOOL SET FOR
MODULE 5(-)
ASSEMBLY

	[image: D:\STEP\9402\6(-).jpg]
	9402-00-00-00
TOOL SET FOR
MODULE 6(-)
ASSEMBLY
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	9378-00-00-00
TOOL SET FOR
MODULE 7(-)
ASSEMBLY



For Assembly Procedure of each Type of Modules to be used respectively Alveoli pack.
Drawings for Alveoli Pack see in Tab. 2

Tab. 2 Drawings Number of Alveoli Pack.

	Alveoli pack
	Type 
7(-)
	Type 
6(-)
	Type
 5(-)
	Type 
4(-)
	Type 
3(-)
	Type
 2(-)
	Type 
1(-)
	Type 1(+)
	Type 2(+)

	Drawing Number
	9405-01-00-00
	9404-01-00-00
	9404-02-00-00
	9404-03-00-00
	9381-01-00-00
	9381-02-00-00
	9381-03-00-00
	9310-01-00-00
	9310-02-00-00



	Alveoli pack
	Type 3(+)
	Type 4(+)
	Type 5(+)
	Type 6(+)
	Type 7(+)
	Type 8(+)
	Type 9(+)
	Type 10(+)
	Type 11(+)

	Drawing Number
	9310-03-00-00
	9382-01-00-00
	9382-02-00-00
	9382-03-00-00
	9347-01-00-00
	9347-02-00-00
	9347-03-00-00
	9403-01-00-00
	9403-02-00-00




[image: D:\MODULE ASSEMBLY SCENARIO\20-1.jpg][image: D:\MODULE ASSEMBLY SCENARIO\20.jpg]
   
Fig. 2 Module Assembly, step 2
Procedures:
· Insert the alveoli pack inside the Assembly Tool.



[image: D:\MODULE ASSEMBLY SCENARIO\21-1.jpg][image: D:\MODULE ASSEMBLY SCENARIO\21.jpg]

Fig.3. Module Assembly, step 3
Procedures:
· Wrap crystals with thermal sensors by reflecting material and put them inside the cells of the alveoli pack in according to sketch below.



[image: D:\PANDA TECHNOLOGIJA & DOCI\10.emf]

Fig.4 Alveoli Pack and Crystals









During of Assembly Procedure for each Type of Modules and Super-Modules Number must be 
used respectively type of Details (see tab. 3)

          Tab. 3 Drawings Number for Details Set for Module Assembly.

	Super-Module
Number
	Type of
Module
	Drawings
Number for Details
Set for Module Assembly

	1
	7(-)
	9405-00-00-00

	2
	6(-)
5(-)
4(-)
	9404-00-00-00
9404-00-00-00
9404-00-00-00

	3
	3(-)
2(-)
1(-)
	9381-00-00-00
9381-00-00-00
9381-00-00-00

	4
	1(+)
2(+)
3(+)
	9310-00-00-00
9310-00-00-00
9310-00-00-00

	5
	4(+)
5(+)
6(+)
	9382-00-00-00
9382-00-00-00
9382-00-00-00

	6
	7(+)
8(+)
9(+)
	9347-00-00-00
9347-00-00-00
9347-00-00-00

	7
	10(+)
11(+)
	9403-00-00-00
9403-00-00-00






Exploded 3 D view of Set of Details for Super-Module is shown below on the Fig. 5 
[image: D:\PANDA\0000.jpg]
Fig.5 Set of Details for Super-Module

















Schematic STEP-BY-STEP procedure of Super-Module Assembly is shown below

[image: D:\MODULE ASSEMBLY SCENARIO\22-1.jpg]          [image: D:\MODULE ASSEMBLY SCENARIO\22.jpg]

Fig.6 Module Assembly, step 4
Procedures:
· Apply a layer of glue on the side surfaces of the rear inserts and put inserts inside the alveoli cells behind the crystals in correct order (see. https://edms.cern.ch/document/1419362/1 or 9310-00-00-00_AD_eng.pdf and 9310-00-00-00_(SP)_eng.pdf).

[image: D:\MODULE ASSEMBLY SCENARIO\24-1.jpg][image: D:\MODULE ASSEMBLY SCENARIO\24.jpg]

Fig. 7 Module Assembly, step 5
Procedures:
· Install the module intermediate plates in correct positions (see. 9310-00-00-00_AD_eng.pdf and 9310-00-00-00_(SP)_eng.pdf) and Tooling back plate and fix them with screws.
· Rotate Tool and install front inserts to fix crystals inside the cells.
· Fasten the front inserts location by glue. Wait 24 hours for the glue hardening.



[image: D:\MODULE ASSEMBLY SCENARIO\23-1.jpg][image: D:\MODULE ASSEMBLY SCENARIO\23.jpg]

Fig. 8 Module Assembly, step 6
Procedures:
· Dismount the Tooling back plate and intermediate plates.
· Install the ASIC boards and aluminum boxes to fix the board position with screws.
· Mounting the intermediate plates and fix them with screws.



[image: D:\MODULE ASSEMBLY SCENARIO\60.jpg][image: D:\MODULE ASSEMBLY SCENARIO\61.jpg]

Fig. 10 Module Assembly, step 8
Procedures:
· Installation of a special Bracket (see draw. 9416-00-00-00) to the Module Assembly in according with requirements:
Use Bracket (1-3) for the Modules 1(-), 1(+), 2(-), 2(+), 3(-), 3(+);
Use Bracket (4-6) for the Modules 4(-), 4(+), 5(-), 5(+), 6(-), 6(+);
Use Bracket (7-8) for the Modules 7(-), 7(+), 8(-), 8(+);
Use Bracket (9-11) for the Modules 9(+), 10(+), 11(+).
          Tab. 3 Drawings Number for Details Set for Module Assembly.

	Bracket
Number
	
	Type of
Module
	Drawings
Number for Details
Set for Module Assembly

	1
	[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 16.jpg]
	1(-), 1(+)
2(-), 2(+)
3(-), 3(+)
	9416-00-00-00

	2
	[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 18.jpg]
	
4(-), 4(+)
5(-), 5(+)
6(-), 6(+)
	

9416-00-00-00.01


	3
	[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 17.jpg]
	
7(-), 7(+)
8(-). 8(+)
	
9416-00-00-00.02


	4
	[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 19.jpg]
	
9(+), 9(-)
10(-), 10(+)
11(-), 11(+)

	
9416-00-00-00.03



[image: D:\MODULE ASSEMBLY SCENARIO\67.jpg]

Fig. 12 Module Assembly, step 9
Procedures:
      Rotate Assembly Tool on to 90 Degrees;
      Dismounting of the Assembly Tool.
[image: D:\MODULE ASSEMBLY SCENARIO\62.jpg]

Fig. 13 Module Assembly, step 10
Procedures:
· Make calibration of the Modules.
· Installation of the Modules on a storage Table.
























2. Super-Modules Assembly

Super-Modules Assembly will be carried out with special Set of Tools for Super-Modules Assembly (see Draw. 9455-00-00-00)
Description of Tools and procedures can be obtained from the Report of Christine Galliard “News on the PROTO 120” at the XXXIX Collaboration Meeting in GSI (EMC Session, December 13, 2011). See: https://indico.gsi.de/conferenceDisplay.py?confId=1390

[image: D:\MODULE ASSEMBLY SCENARIO\69.jpg]
Fig. 14 Universal Tools Set for Super-Module Assembly

For Assembly Procedure for each Type of Modules to be used respectively Tool Sets represented below 















Tab. 3 Drawings Number of TOOL SET FOR MODULES 1-11

	[image: D:\PANDA IHEP DRAWINGS\9454-00-00-00\9454-MODEL\200.jpg]
	
9454-00-00-00
TOOL SET FOR
MODULE 1
ASSEMBLY


	[image: D:\PANDA IHEP DRAWINGS\9454-00-00-00\9454-MODEL\201.jpg]
	9454-00-00-00.01
TOOL SET FOR
MODULE 2
ASSEMBLY


	[image: D:\PANDA IHEP DRAWINGS\9454-00-00-00\9454-MODEL\202.jpg]
	9454-00-00-00.02
TOOL SET FOR
MODULE 3
ASSEMBLY


	[image: D:\PANDA IHEP DRAWINGS\9454-00-00-00\9454-MODEL\203.jpg]
	9454-00-00-00.03
TOOL SET FOR
MODULE 4
ASSEMBLY


	[image: D:\PANDA IHEP DRAWINGS\9454-00-00-00\9454-MODEL\204.jpg]
	
9454-00-00-00.04
TOOL SET FOR
MODULE 5
ASSEMBLY


	[image: D:\PANDA IHEP DRAWINGS\9454-00-00-00\9454-MODEL\205.jpg]
	9454-00-00-00.05
TOOL SET FOR
MODULE 6
ASSEMBLY


	[image: D:\PANDA IHEP DRAWINGS\9454-00-00-00\9454-MODEL\206.jpg]
	9454-00-00-00.06
TOOL SET FOR
MODULE 7-8
ASSEMBLY


	[image: D:\PANDA IHEP DRAWINGS\9454-00-00-00\9454-MODEL\207.jpg]
	9454-00-00-00.07
TOOL SET FOR
MODULE 9
ASSEMBLY


	[image: D:\PANDA IHEP DRAWINGS\9454-00-00-00\9454-MODEL\208.jpg]
	
9454-00-00-00.08
TOOL SET FOR
MODULE 10-11
ASSEMBLY





[image: D:\MODULE ASSEMBLY SCENARIO\68.jpg] 

. Fig. 15 Super-Module Assembly, step 1
Procedures:
· transportation and installation of the complete module onto the corresponding module back plate.
[image: D:\MODULE ASSEMBLY SCENARIO\28.jpg]

Fig. 16 Super-Module Assembly, step 2
Procedures:
· Install the Tools for the Super-Module Assembly; 
· Adjust and fix of the Module Plate to the Tool;
The Figures presented above shows Special Assembly Device for Barrel Slice.  Module Plate to be fixed on to special Frame fixed itself on to 2 round Flanges. The Flanges mounted on 2 roller rinks from both sides of Device. This Device allows you to rotate Super-Module Assembly on to 360 Degrees. 
[image: D:\MODULE ASSEMBLY SCENARIO\28-1.jpg]

Fig. 17 Super-Module Assembly, step 3
Procedures:
· Adjust Module Assembly to the Module Plate; 
[image: D:\MODULE ASSEMBLY SCENARIO\28-2.jpg]

Fig. 18 Super-Module Assembly, step 4
Procedures:
· Fix the Module Assembly to the Module Plate with Fasteners; 

[image: D:\MODULE ASSEMBLY SCENARIO\29.jpg]

Fig. 19 Super-Module Assembly, step 5
Procedures:
· Repeat step 1 and 4 with other Super-Modules in the following consequence;
[image: D:\MODULE ASSEMBLY SCENARIO\30.jpg]

Fig. 20 Super-Module Assembly, step 6
Procedures:
· Turn Super-Module Assembly to horizontal position of the Module Plate;

[image: D:\MODULE ASSEMBLY SCENARIO\31.jpg]
Fig. 21 Module Assembly, step 7
Procedures:
· Fix the Super-Module Assembly with the Frame to a lifting device;





























3.  Mounting of Super-Modules to the Support Beam

Special Set of Tools (See draw. 9415-00-00-00) is necessary for correct positioning of assembled Super-Modules along the Support Beam. The weight of one Super-Module is about 120 – 130 kg.
A 3D-model explaining the principles of the Slice Assembly is shown in Figures 22 - 36.

[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 0.jpg]

Fig. 22 Slice Assembly, step 1
Procedures:
· Install the Tools for the Slice Assembly (see draw. 9415-00-00-00)

[image: D:\MODULE ASSEMBLY SCENARIO\32.jpg]
Fig. 23 Slice Assembly, step 2
Procedures:
· Put Super-Module N7 with Frame at technological Tool in correct positions;

[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 1.jpg]


Fig. 24 Slice Assembly, step 3
Procedures:
· Fix Super-Module to the plates of Tool with Fasteners;


[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 2.jpg]
Fig. 25 Slice Assembly, step 4
Procedures:
· Put Super-Module N1 with Frame at technological Tool in correct positions;
· Fix Super-Module to the plates of Tool with Fasteners;

[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 3.jpg]
Fig. 26 Slice Assembly, step 5
Procedures:
· Put Super-Module N2 with Frame at technological Tool in correct positions;
· Fix Super-Module to the Plates with Fasteners;
[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 4.jpg]

Fig. 27 Slice Assembly, step 6
Procedures:
· Put Super-Module N3 with Frame at technological Tool in correct positions;
· Fix Super-Module to the Plates with Fasteners;

[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 5.jpg]
Fig. 28 Slice Assembly, step 7
Procedures:
· Put Super-Modules N6 with Frame at technological Tool in correct positions;
· Fix Super-Module to the Plates with Fasteners;


[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 6.jpg]
Fig. 29 Slice Assembly, step 8
Procedures:
· Put Super-Modules N5 with Frame at technological Tool in correct positions;
· Fix Super-Module to the Plates with Fasteners;

[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 7.jpg]
Fig. 30 Slice Assembly, step 9
Procedures:
· Put Super-Modules #4 with Frame at technological Tool in correct positions;
· Fix Super-Module to the Plates with Fasteners;


[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 8.jpg]

Fig. 31 Slice Assembly, step 10
Procedures:
· Super-Modules Assembly is ready for thermal insulation Feet and Cooling System installation;


[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 9.jpg]
Fig. 32 Slice Assembly, step 11
Procedures:
· Install fiberglass thermal insulation  Feet on the Module Plates and fix them with Pins and Fasteners;
· Install Cooling System Assembly on the Module Plates and fix it with Brackets and Fasteners;
· Install Slice’s thermal Insulation (???)


[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 10.jpg]
Fig. 33 Slice Assembly, step 12
Procedures:
· Install of Supports for the technological Beam (see draws. 9454-00-00-00);

[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 11.jpg]

Fig. 34 Slice Assembly, step 13
Procedures:
· Install the support Beam (see draw. 9409-00-00-01) jointed with the technological Beam (see draw. 9412-01-00-00) on the Supports.




[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 12.jpg]

Fig. 35 Slice Assembly, step 14
Procedures:
· Remove the technological Beam;
· Adjust the Beam with fiberglass Supports and fix them with Pins
(See draw. 9409-00-00-03, 9409-00-00-09, 9409-00-00-13)

[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 13.jpg]

Fig. 36 Slice Assembly Procedure (continue)
(fiberglass Support, Pin-bolt (st. steel), Pin-bolt (fiberglass)

[image: D:\PANDA TECHNOLOGIJA & DOCI\111.jpg]

Fig. 37 Slice Assembly, step 15
Procedures:
· Dismounting of the Technological Brackets by means of Technolocical Set 9412-00-00-00;

[image: D:\PANDA TECHNOLOGIJA & DOCI\112.jpg]
Fig. 38 Slice Assembly, step 15 (continue)

[image: D:\PANDA TECHNOLOGIJA & DOCI\113.jpg]
Fig. 39 Slice Assembly, step 16

Procedures:
· Fix the Slice Assembly with the technological Beam to a Crane with capacity no less than 2 t;


[image: D:\PANDA TECHNOLOGIJA & DOCI\114.jpg]
Fig. 40 Slice Assembly, step 16 (continue)

[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 15.jpg]

Fig. 41 Slice final Assembly Procedure
Procedures:
· Install Slice on the Tool for final assembly;

[image: D:\ASSY DEVICE FOR SLICE\Kartinki sborki slice\step 14.jpg]

Fig. 42 Slice final Assembly Procedure (continue)
Procedures:
· Rotate Slice Assembly on to 180 degrees;
· Install monitoring System;
· Install thermal insulation Screens.

Completely assembled Slices must be installed for Storage in a special Room  
(10m x7m) on a Supports.
[image: D:\MODULE ASSEMBLY SCENARIO\42.jpg]
Fig. 43 Supports for Storage of Slices Assembly 
[image: D:\MODULE ASSEMBLY SCENARIO\42-1.jpg]

Fig. 44 Installation of 1-st Slice on the Support for Storage

[image: D:\MODULE ASSEMBLY SCENARIO\44.jpg]

Fig. 45 Installation of all 4 Slices on the Support for Storage

[image: D:\MODULE ASSEMBLY SCENARIO\46.jpg]

Fig. 46 Work Space for the Storage of completely Set of 16 Slices























II. BARREL ASSEMBLY STEP BY STEP PROCEDURE
1. TECHNOLOGICAL DEVICE ASSEMBLY



[image: D:\PANDA\assy 0.jpg]

Fig. 47 Magnet and Cryostat General View 


[image: D:\PANDA\0-1.jpg]

Fig. 48 Technological Device Assembly 
Procedures:
· Mounting of Support Platforms on a Floor;
· Mounting of special transport Carriages to the Supports;
· Mounting of additional Supports on a Platform.

[image: D:\PANDA\assy 1-2.jpg]
Fig. 49 Transport Carriage




[image: D:\PANDA\0-2.jpg]

Fig. 50 Technological Device Assembly (continue)




























[image: D:\PANDA\0-3.jpg]

Fig. 51 Technological Device Assembly (continue)
Procedures:
· Put down special Beam on the Supports and transport Carriage;
[image: D:\PANDA\0-4.jpg]

Fig. 52 Technological Device Assembly (continue)
Procedures:
· Mounting of 2 special Flanges on the Device;
· Mounting of the Upstream Ring on the Beam;


















[image: D:\PANDA\0-5.jpg]

Fig. 53 Technological Device Assembly (continue)
Procedures:
· Mounting of 2 special Flanges on the Device;
· Mounting of the Downstream Ring on the Beam;


[image: D:\PANDA\0-6.jpg]

Fig. 54 Technological Device Assembly (continue)
Procedures:
· Move of the Beam inside of the Cryostat;





[image: D:\PANDA\0-7.jpg]

Fig. 55 Technological Device Assembly (continue)
Procedures:
· Fix 2 Flanges with 4 rectangular Tubes;
· Mounting of special Tube between of Upstream and Downstream Rings;
· Fix 2 Flanges with 4 rectangular Tubes;
· Put down Beam Assembly to the Support and fix it.

[image: D:\PANDA\0-8.jpg] [image: D:\PANDA\0-82.jpg]

Fig. 56 Technological Device Assembly (continue)
Procedures:
· Mounting of 2 mechanical Jacks (ZIMM- Austria);
· Mounting of 2 special bracket for fixing the beam in the position to avoid of beam rotation.


[image: D:\PANDA\0-83.jpg]

Fig. 57 Technological Device Assembly (continue)
Procedures:
· Mounting of intermediate Support on the Frame.





















[image: D:\PANDA\0-9.jpg]

 Fig. 58 Technological Device Assembly (continue)
Procedures:
· Mounting of 2 lifting Devices;
· Mounting of 2 Spacers for lifting Devices;
· Pick up both supporting Plates of lifting Devices on ~ 300 mm.
[image: http://www.advantageaustria.org/mp-images/10008.81400/10008.81400.500.500.jpeg-filenamezimm_bo2.jpg]
Fig. 59 ZIMM (Austria) GSZ series screw Jacks





2. BARREL ASSEMBLY STEP BY STEP PROCEDURE

[image: D:\PANDA\1-0.jpg]

Fig. 60 Barrel Assembly, step 1

Procedures:
· Transportation of 1-st (Target) Slice;


















[image: D:\PANDA\1-1.jpg]

Fig. 61 Barrel Assembly, step 2

Procedures:
· Installation of 1-st Target Slice on the special Plates by Crane;
· Put down carefully the Slice by means of screw Jack Actuators from both lifting Devices to montage Position;
· Adjusting of the Slice according to supporting Plates of lifting Devices.









[image: D:\PANDA\1-2.jpg]

Fig. 62 Barrel Assembly, step 3

Procedures:
· Adjusting of 1-st Target Slice according to Holes on Upstream and Downstream Rings;
· Install special shims from Downstream side of Slice and fix them by means of 2 special pressing bolts;



















[image: D:\PANDA\1-3.jpg]


Fig. 63 Barrel Assembly, step 4
Procedures:
· Fix the Slice Assembly on the Upstream and Downstream Rings with 2 special Pins and 2 Bolts M16 from both sides of the Slice;





















[image: D:\PANDA\1-4.jpg]

Fig. 64 Barrel Assembly, step 5
Procedures:
· Rotate of  the Device by Jack by 22,5 degrees;
· Fix the Flange from Upstream side of the Technological Beam by means special Brackets or  special lanyard to avoid of rotating of the Beam;















[image: D:\PANDA\1-5.jpg]

Fig. 65 Barrel Assembly, step 6
Procedures:
· Installation of first regular Slice on the special Plates;
· Adjusting of the Slices;
· Repeat of all Procedures Step 2-5 of the Barrel Assembly (Fig.56-60);













[image: D:\PANDA\1-6.jpg]

Fig. 66 Barrel Assembly, step 7
Procedures:
· Rotate of the Barrel by Jack at 22,5 degrees;
· Installation of other regular Slices repeating Procedures Step 2-45 (Fig.55-58);
· Installation and fixation of special spacers between of all Slices.











[image: D:\PANDA\1-7.jpg]


Fig. 67 Barrel Assembly, step 8

Procedures:
· dismounting of the technological Beams from all Slices;
· Mounting and fixation of the Covers to the Slices Assembly;
· Dismounting of the special lifting Devices;









[image: D:\PANDA\1-8.jpg]
Fig. 68 Barrel Assembly, step 9
Procedures:
· Dismounting of intermediate Supports; 



















[image: D:\PANDA\1-9.jpg]

Fig. 69 Barrel Assembly, step 9
Procedures:
· Transportation of the Barrel Assembly inside of the Cryostat;















 



[image: D:\PANDA\1-10.jpg] [image: D:\PANDA\1-11.jpg]

Fig. 70 Barrel Assembly, step 10
Procedures:
· Dismounting of technological Flanges without Support (or with Support).
· Adjusting of the Barrel according to the Cryostat by means of pressing bolts M27 from Upstream and Downstream sides of the Cryostat.























[image: D:\PANDA\1-12.jpg]

Fig. 71 Barrel Assembly, step 12
Procedures:
· Lifting of the technological Beam and installation transport Carriages;
· Put down the technological Beam on the transport Carriages.
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Fig. 72 Barrel Assembly, step 13
Procedures:
· Roll out the technological Beam from the Cryostat;
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Fig. 73 Barrel Assembly, step 14
Procedures:
· Remove the technological Beam from the Supports;
· Remove the Supports;
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Fig. 74 Barrel + Cryostat + Magnet Assembly 
(Upstream side view)
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Fig. 75 Barrel + Cryostat + Magnet Assembly 
(Downstream side view)


III.     Equipment and materials

GSZ-5 to GSZ-100, KGT-S translating screw  
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	C2)
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	d
	dK
	D1
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	L2
	L31)
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	L7
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	1.25
	0.31
	9.3
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	62
	15.5
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	29
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	19
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	54
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	25x10
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	0.63
	13.2
	25.3
	74
	24.5
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	25
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	20
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	25x25
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	17
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	93
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	84
	29
	74
	17
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	M36
	0.08
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	50
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	M36
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	50x20
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	Screw
	Ball
	Stroke per
	KGT load
	Nut
	
	
	
	
	
	
	
	Dimensions
	
	
	
	
	
	
	
	Lubri-
	Axial
	

	jacks
	screw
	drive
	rating
	
	Hole pattern
	
	
	
	
	
	
	
	
	[mm]
	
	
	
	
	
	
	
	
	cation
	play
	

	
	KGT
	revolution
	[kN]
	Type
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	hole
	max5)
	

	
	
	[mm]
	dyn.
	stat.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	[mm]
	

	
	ØxP
	RN
	RL
	C2)
	C0=C0a
	
	
	d
	dK
	d3
	O
	H
	D1
	D4
	D5
	D6
	L1
	L2    L31)
	L4
	L5
	L6
	L7
	L8
	G
	
	

	GSZ-2
	16x5
	1.25
	0.31
	9.3
	13.1
	E
	1
	15.5
	12.9
	10
	12
	50
	28
	38
	5.5
	48
	10
	42
	15
	11
	3
	-
	10
	40
	M6
	0.08
	

	
	16x10
	2.50
	0.63
	15.4
	26.5
	E
	1
	15.4
	13.0
	10
	12
	50
	28
	38
	5.5
	48
	10
	55
	25
	11
	3
	-
	10
	40
	M6
	0.08
	

	GSZ-5
	16x5
	1.25
	0.31
	9.3
	13.1
	E
	1
	15.5
	12.9
	12
	15
	62
	28
	38
	5.5
	48
	10
	42
	15
	12
	8
	-
	10
	40
	M6
	0.08
	

	
	16x10
	2.50
	0.63
	15.4
	26.5
	E
	1
	15.4
	13.0
	12
	15
	62
	28
	38
	5.5
	48
	10
	55
	25
	12
	8
	-
	10
	40
	M6
	0.08
	

	GSZ-10
	25x5
	1.25
	0.31
	12.3
	22.5
	E
	1
	24.5
	21.9
	15
	20
	74
	40
	51
	6.6
	62
	10
	42
	15
	16
	8
	-
	10
	48
	M6
	0.08
	

	
	25x10
	2.50
	0.63
	13.2
	25.3
	E
	1
	24.5
	21.9
	15
	20
	74
	40
	51
	6.6
	62
	16
	55
	25
	16
	8
	-
	10
	48
	M6
	0.08
	

	
	25x253)
	6.25
	1.56
	16.7
	32.2
	S
	1
	24.5
	22.0
	15
	20
	74
	40
	51
	6.6
	62
	9
	35
	60
	16
	8
	8
	10
	-3)
	M6
	0.08
	

	
	25x50
	12.50
	3.14
	15.4
	31.7
	S
	1
	24.1
	21.5
	15
	20
	74
	40
	51
	6.6
	62
	10
	58
	125
	16
	8
	10
	10
	48
	M6
	0.15
	

	GSZ-25
	32x5
	0.83
	0.21
	21.5
	49.3
	E
	1
	31.5
	28.9
	20
	25
	82
	50
	65
	9.0
	80
	10
	55
	15
	17
	5
	-
	12
	62
	M6
	0.08
	

	
	32x10
	1.67
	0.42
	33.4
	54.5
	E
	1
	32.7
	27.3
	20
	25
	82
	536)
	65
	9.0
	80
	16
	69
	20
	17
	5
	-
	12
	62
	M8x1
	0.08
	

	
	32x20
	3.33
	0.83
	29.7
	59.8
	E
	1
	31.7
	27.9
	20
	25
	82
	536)
	65
	9.0
	80
	16
	80
	35
	17
	5
	-
	12
	62
	M6
	0.08
	

	
	32x403)
	6.67
	1.67
	14.9
	32.4
	S
	N4)
	30.9
	28.3
	20
	25
	82
	536)
	686)
	7.06)
	80
	14
	45
	70
	17
	5
	7.5
	16
	-3)
	M6
	0.08
	

	GSZ-50
	40x5
	0.71
	0.18
	23.8
	63.1
	E
	2
	39.5
	36.9
	25
	30
	116
	63
	78
	9
	93
	10
	57
	15
	19
	7
	-
	14
	70
	M6
	0.08
	

	
	40x10
	1.43
	0.36
	38
	69.1
	E
	2
	39.5
	34.1
	25
	30
	116
	63
	78
	9
	93
	16
	71
	15
	19
	7
	-
	14
	70
	M8x1
	0.08
	

	
	40x20
	2.86
	0.72
	33.3
	76.1
	E
	2
	39.7
	35.9
	25
	30
	116
	63
	78
	9
	93
	16
	80
	30
	19
	7
	-
	14
	70
	M8x1
	0.08
	

	
	40x40
	5.71
	1.43
	35
	101.9
	S
	2
	38.9
	36.3
	25
	30
	116
	63
	78
	9
	93
	16
	85
	60
	19
	7
	7.5
	14
	-3)
	M8x1
	0.08
	

	GSZ-100
	50x10
	1.11
	0.28
	68.7
	155.8
	E
	2
	49.5
	44.1
	40
	45
	160
	75
	93
	11
	110
	16
	95
	20
	30
	8
	-
	16
	85
	M8x1
	0.08
	

	
	50x20
	2.22
	0.56
	60
	136.3
	E
	2
	49.5
	44.1
	40
	45
	160
	856)
	1036)
	11
	1256)
	22
	95
	40
	30
	8
	-
	18
	95
	M8x1
	0.08
	

	
	50x10
	1.11
	0.28
	112.1
	338.5
	E
	2
	50
	43.6
	40
	45
	160
	75
	93
	11
	110
	16
	107
	20
	30
	8
	-
	16
	85
	M8x1
	0.03
	

	
	50x20
	2.22
	0.56
	112.4
	214.7
	E
	2
	50
	41.1
	40
	45
	160
	856)
	1036)
	11
	1206)
	16
	125
	40
	30
	8
	-
	16
	95
	M8x1
	0.03
	

	
	50x40
	4.44
	1.11
	84.7
	143.1
	E
	2
	50
	41.1
	40
	45
	160
	856)
	1036)
	11
	1206)
	16
	125
	80
	30
	8
	-
	16
	95
	M8x1
	0.03
	

	
	50x504)
	5.56
	1.39
	84.7
	143.1
	E
	2
	50
	41.1
	40
	45
	160
	856)
	1036)
	11
	1206)
	16
	145
	100
	30
	8
	-
	16
	95
	M8x1
	0.03
	

	1) An extension may be required if a bellows or spiral spring is fitted.
	
	
	
	4) Non-preferred design.
	
	
	
	
	
	
	
	
	
	

	2) Dynamic load rating to DIN 69051 part 4 draft 1989.
	
	
	
	
	
	5) Reduced play 0.02 mm available on request.
	
	
	
	
	
	

	3) Round flange.
	
	
	
	
	
	
	
	
	
	
	
	6) Not to DIN 69051.
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ANNEX


1. Drawings Set 9369-00-00-00 TOOL SET FOR MODULE 1(+) ASSEMBLY
1. Drawings Set 9370-00-00-00 TOOL SET FOR MODULE 2(+) ASSEMBLY
1. Drawings Set 9371-00-00-00 TOOL SET FOR MODULE 3(+) ASSEMBLY
1. Drawings Set 9362-00-00-00 TOOL SET FOR MODULE 4(+) ASSEMBLY
1. Drawings Set 9363-00-00-00 TOOL SET FOR MODULE 5(+) ASSEMBLY
1. Drawings Set 9364-00-00-00 TOOL SET FOR MODULE 6(+) ASSEMBLY
1. Drawings Set 9336-00-00-00 TOOL SET FOR MODULE 7(+) ASSEMBLY
1. Drawings Set 9337-00-00-00 TOOL SET FOR MODULE 8(+) ASSEMBLY
1. Drawings Set 9338-00-00-00 TOOL SET FOR MODULE 9(+) ASSEMBLY
1. Drawings Set 9398-00-00-00 TOOL SET FOR MODULE 10(+) ASSEMBLY
1. Drawings Set 9399-00-00-00 TOOL SET FOR MODULE 11(+) ASSEMBLY
1. Drawings Set 9376-00-00-00 TOOL SET FOR MODULE 1(-) ASSEMBLY
1. Drawings Set 9376-00-00-00 TOOL SET FOR MODULE 2(-) ASSEMBLY
1. Drawings Set 9377-00-00-00 TOOL SET FOR MODULE 3(-) ASSEMBLY
1. Drawings Set 9400-00-00-00 TOOL SET FOR MODULE 4(-) ASSEMBLY
1. Drawings Set 9401-00-00-00 TOOL SET FOR MODULE 5(-) ASSEMBLY
1. Drawings Set 9402-00-00-00 TOOL SET FOR MODULE 6(-) ASSEMBLY
1. Drawings Set 9378-00-00-00 TOOL SET FOR MODULE 7(-) ASSEMBLY
1. Drawings Set 9354-00-00-00 Tools for Modules Assembly 
1. Drawings Set 9355-00-00-00 Tools for Super-Modules Assembly 
1. Methods and Means of Measurements of Linear Dimensions for 
PANDA EMC BARREL Components Manufacturing in IHEP.
      Методы и средства измерений линейных размеров для производства 
      в ИФВЭ компонентов Барреля. EDMS Document Number 1551897 v.1
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