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Module Type III – Including Assembly

WP2.21: Assembly of the Cavity and Quad/Dip Doublet Mounting Brackets

1. When assembling the cavity and quadrupole brackets, it is important to install all components in a de-energized state.

2. First, assemble the brackets for the cavities and quadrupole, then the slide bracket for the gate valve support on the quadrupole side.

3. To verify that the cavities lie within tolerance along the X axis, an aluminum rod is inserted into the mounts to determine the tolerance range, see Picture1.

Picture 1
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3.1 The tolerance range for the gap between the cavity mounts and the aluminum rod in the cold mass is: 5.0 mm +/-2.0 mm

The nominal gap to the cavity mounts is 10 mm, with a tolerance of +/-2.0 mm, for the bearing housings to be installed under item 3. 

All measured values should be recorded and documented, see the file Distanzmasse C-Aufnah-AluBolzen_01.xls. 

4. Assembly of bearing housing (BH) on the cold mass; for required tools and gages, see Picture 2.

Picture 2
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4.1 There are 2 different types of bearing housings ( BH).

4.2 Type 1 is mounted on the coupler side ( CS); in this type, 2 “spring element screws”  SES, see below beginning at item 4.1) are inserted.

4.3 Type 2 is mounted on the side opposite to the coupler ( SOC); in this type only 1  SES is inserted.

4.4 Before assembly, the bearing housings ( BH) must be checked for proper dimensions using a gage; see Picture 3.
Picture 3
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4.5 Assembly is identical for types 1 and 2.

4.6 The bearing housings ( BH) are mounted using 4 M6 hex socket screws and U-washers.

First step: mount the bearing housing ( BH) to the cold mass ( CM), hand-tightening 2 diagonally arranged screws, and screw in the brass centering screws into the two remaining threaded holes; see Picture 4.


Picture 4
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4.7 Tighten hex socket head screws; no specified torque.

4.8 Replace brass centering screws with the two remaining hex socket head screws. 

4.9 Repeat items 3.6 through 3.8 for all other bearing housings ( BH).

5. Assembly of the bearings ( B) and bearing shells ( BS).

5.1 Preparing the 58  SES
All  SES are equipped with 12 spring washers; for component list, see drawing 020100Rev02.

It is absolutely essential to put the spring washers on as specified in the drawing.

Do not yet screw the  SES into the  BH 

5.2 The following steps are repeated for all of the bearing supports. 

120 bearings ( B) with bearing shells ( BS) are needed, additional to the 58 SES  are 62 M6x25 hex socket screws with nuts neede 
The hex socket screws and pins of the SES are crowned at the contact surfaces .

The assembly is shown in drawing 020100Rev02
5.2.1 Screw in M6x25 together with nut from below into the  BH until it protrudes approx. 1.0 mm on the inside surface

5.2.2 Using the GfK tool, push the  B together with the  BS into the  BH until the  BS is centered through the hole in the  BH. 

5.2.3 Screw in the M6x25 until the  B is pressed hand-tight onto the cavity mount (do not use wrench).

5.2.4 In assembling the lateral and upper  B and  BS, follow the same steps; the procedure for centering for the  SES is identical. 

5.2.5 After all bearings  B and bearing shells  BS have been mounted, they must still be aligned to their correct Z position.

. 
Crucially, as the bearing B must be positioned is the position of the cavities to the fixpoint. 

In relation to the fixed point, the bearings B must positioned flush with the maximum distance to the fixed point on the cavity mounts. The movement of the bearing is half as much as the cold mass during cool down and warm up operations.
The installed location is shown in drawing 020100Rev02_Teil2 

5.2.6 After the bearings  B have been positioned, the  SES units must still be pre-tightened on each of the cavity and the quadrupol.

5.2.7 Verify that all bearings  B are pressed hand-tight onto the cavity mounts using the M6x25 screws (do not use wrench).

Verify that all bearings ( B) of the  SES units are pressed onto the cavity mounts hand-tight (do not use wrench).

5.2.8 Tighten the first lateral  SES on the coupler side ( CS) an additional ½-turn with the special brass slot and ratchet.

5.2.9 Tighten the second lateral  SES on the coupler side ( CS) another ½-turn with the special brass slot and ratchet.

5.2.10 Afterwards, repeat these same steps on the 4 upper  SES units.

5.2.11 As a final step, secure all M6x25 screws with nuts for added safety.

5.2.12 Repeat steps 4.2.1 through 4.2.11 on the remaining 7 cavities, quadrupoles and slide holders. 

5.2.13 Completely assembled bearing housing  BH (with bearings  B and bearing shell  BS) and a  SES, located on the  SOC, see Picture 5.
Picture 5
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6. Check to make sure that the bearing shells ( BS) sit centrally in the bearing housings ( BH).

7. In addition, the gaps between the bearing housings ( BH) and the bearing shells ( BS) must be checked at all brackets. Only the lower dimensions on the two sides of the bearing housing ( BH) are measured. 

Record the gap dimensions and document them, see below: Excel list 

Dimensional control is important in evaluating whether the bearings ( B) will run parallel to the cavity mounts and the bearing housings ( BH).

8. Legend:

8.1  BH 

= Bearing housings

8.2  BS

= Bearing shells

8.3   B

= Bearings

8.4  SES 
 
= Spring-element screws

8.5  CS= Coupler side

8.6 GKS SOC 
= Side opposite to coupler 

Measurement report
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