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Date: 12 May 2004 

To: Wayne Reiersen
From: Art Brooks

Subject: Clearances during Modular Coil Assembly over Vacuum Vessel
References: ProE/Intralink Model SAWB_Asm_Fixture_Vertical2.asm.1
A check has been made of the clearances between the modular coils and the vacuum vessel using the ProE model data identified above. While it has confirmed adequate clearances exist in most areas, it has identified a couple of areas of interference or inadequate clearances. In general these are known problems which are currently being work (and some may be resolved by the time this is issued). 

Modular Coil Assembly Over Vacuum Vessel

The measurements of clearances during assembled were made between a number of different component. In each case, clearances measured are metal to metal. The required values include 1” insulation and tubes where appropriate, 0.25” tolerance stack-up, and 1” true assembly clearance. At final approach where parts must seat together the assembly clearance is reduced to 0.25”. The minimum clearances found are summarized below:









Measured
Required
Clamp Envelope to VV Shell (w/o ports)
 - Final Approach
1.644 in
1.50 in





 - Except Final Approach 
2.179 in
2.25 in
Clamp Envelope to Horizontal Port



0.943 in
1.50 in
Clamp Envelope to Upper Vertical Port



7.733 in
1.50 in
Clamp Envelope to Lower Vertical Port



1.488 in
1.50 in
Clamp Envelope to Clamp Envelope in second half of period
0.442 in
?? >0 
Clamp Envelope to MCWV in second half of period

0.322 in
?? >0 
MCWF Type A to VV Shell (w/o ports)



2.481 in
2.25
MCWF Type A to Horizontal Port



Interference
1.50
MCWF Type A to Upper Vertical Port



1.719 in
1.50
MCWF Type A to Lower Vertical Port



Interference
1.50?
MCWF Type A to MCWV in second half of period

0.319 in
The Coils were assembled along a path modified to avoid earlier interences with the MCWF Type A to the VV Shell. The path was mapped to the Assembly Fixture (aka Welding Fixture) with the table in the vertical position as seen in figure 1. The path is incorporated into the ProE model referenced above as servo-tables driving the various joints of the assembly mechanism. The assembly sequence assumes that the first half period is assembled, but not fully seated. It is left 0.54 inch offset normal to the flange to provide needed clearance to the approaching mating half (figure 2).

The interferences identified above with the horizontal and lower vertical ports can be seen in figures 3 and 4.

The motion of the joints in the assembly fixture are plotted in figures 5 and 6. Plots of all clearances measured are given in figures 7 and 8.

The joint flange is excluded from explicit measurements since it should lie in the shadow of the VV insulation.

The MCWF model used was simplified by suppressing features that are not significant for clearance calculations. (The part to part measurements however still run slowly, ie overnight).
Additional Assembled State Clearances
The MCWF clearances as assembled are as follows (all positive):

A-A
0.374 in

A-B
0.358 in

B-C
0.247 in

C-C
0.200 in

Tom points out that these numbers should get bigger once chamfering is added to the wings (for the C-C it increases to 0.374 according to him). The reassuring news is they are all positive.
Cc: W Reiersen, P Heitzenroeder, T Brown, B Nelson, D Williamson, M Cole
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Figure 1 Modular Coils Assembly over VV
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Figure 2 Close-up of retracted position of First (lower) MCWF to accommodate Second MCWF
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Figure 3  MCWF A Interference with Horizontal Port at t=0.10
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Figure 4 MCWF A Interference with Lower Vertical Port at t=0.15
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Figure 5  Translations of Assembly Fixture
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Figure 6  Rotations of Assembly Fixture
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Figure 7 Clearances of Coil Clamp Envelope to Other Components
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Figure 8 Clearances of MCWF Type A to Other Components




























































