





TD-01-072

Iris Dimensions QC on RF Disks from Medco & LaVezzi

Tug Arkan, 10/10/01

The RF disks used for FXA-001 have a frequency shift error of low 20 MHz. Two sets of 45 mm OD RF disks were purchased from MEDCO for FXA-001. Prior to the fabrication of FXA-001, single disk RF QC was conducted on both sets of disks and the same frequency shift was observed for both sets. No mechanical QC was conducted at that time in order to understand the machining errors that caused this error.

After the fabrication of FXA-001, it is decided to investigate the iris parameters such as 2a, 2b, thickness of the iris (t), and the contour of the iris in order to understand what parameters caused the frequency shift error. 

Also, the RF disks purchased from LaVezzi were investigated in order to have a comparison between the two vendors capabilities. LaVezzi is the first vendor that we received two sets of RF disks for brazing tests and RF QC equipment calibration. The LaVezzi disks were not used for FXA-001 due to the random frequency shift errors.

Mechanical and Optical QC are conducted on disks from Medco and LaVezzi in order to understand the relation between machining errors and RF QC.
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Figure 1: Iris Dimension on 45 mm RF Disks

MEDCO Disks:

2b measurements: (Tolerance on the drawing: +- 5 micron)
Measurements date: August 30th, 2001

Cordax Mechanical CMM operator: Robert Riley

Machine: Cordax CMM with a 2.5-micron accuracy

5 disks were sampled out of 20 disks set for measurements

3 circles were fitted at the top, middle and bottom of the 2b diameter by taking 13 points.

Deviation: (Actual – Nominal):

Disk#5
: -7.5 micron,  
Roundness: +2.5 micron

Disk#9
: -7.5 micron,  
Roundness: +2.5 micron

Disk#13
: -7.5 micron,  
Roundness: +2.5 micron

Disk#16
: -7.5 micron,  
Roundness: +2.5 micron

Disk#19
: -7.5 micron,  
Roundness: +2.5 micron

2a measurements: (Tolerance on the drawing: +- 5 micron)
Measurements date: August 31st, 2001

OGP Optical CMM operator: Steve Merkler

Machine: OGP Avant CMM with a 2.5-micron accuracy

5 disks were sampled out of 20 disks set for measurements

A best circle was fitted while tracing the points of 2a diameter from the view reflected on the PC monitor.

Deviation: (Actual – Nominal):

Disk#5
: +10 micron,  
Roundness: +5 micron

Disk#9
: +12.5 micron,  
Roundness: +5 micron

Disk#13
: +12.5 micron,  
Roundness: +5 micron

Disk#16
: +10 micron,  
Roundness: +7.5 micron

Disk#19
: +12.5 micron,  
Roundness: +2.5 micron

Measurements date: September 6th, 2001

OGP Optical CMM operator: Steve Merkler

Machine: OGP Avant CMM with a 2.5-micron accuracy

5 disks were sampled out of 20 disks set for measurements

A best circle was fitted while tracing the points of 2a diameter from the view reflected on the PC monitor. 

Deviation: (Actual – Nominal):

Disk#5
: +7.5 micron,  
Roundness: +2.5 micron

Disk#9
: +7.5 micron,  
Roundness: +2.5 micron

Disk#13
: +10 micron,  
Roundness: +2.5 micron

Disk#16
: +10 micron,  
Roundness: +2.5 micron

Disk#19
: +12.5 micron,  
Roundness: +2.5 micron

Measurements date: September 6th, 2001

Cordax Mechanical CMM operator: Robert Riley

Machine: Cordax CMM with a 2.5-micron accuracy

5 disks were sampled out of 20 disks set for measurements

A cylindrical probe was used. The probe took 15 points in 2a circle and fitted a best circle.

Deviation: (Actual – Nominal):

Disk#5
: -2.5 micron,  
Roundness: +2.5 micron

Disk#9
: 0.0 micron,  
Roundness: +2.5 micron

Disk#13
: 0.0 micron,  
Roundness: +2.5 micron

Disk#16
: -2.5 micron,  
Roundness: +2.5 micron

Disk#19
: +2.0 micron,  
Roundness: +2.5 micron

Iris thickness (t) measurements: (Tolerance on the drawing: +- 5micron)
Measurements date: September 7th, 2001

Cordax Mechanical CMM operator: Robert Riley

Machine: Cordax CMM with a 2.5-micron accuracy

5 disks were sampled out of 20 disks set for measurements

Deviation: (Actual – Nominal):

Disk#5
: -10 micron


Disk#9
: -10 micron  


Disk#13
: +2.5 micron  


Disk#16
: -0.0 micron  


Disk#19
: -2.5 micron  

Iris Contour Profile Measurements: (Tolerance: +- 5 micron envelope)

Measurements date: October 4th, 2001

Cordax Mechanical CMM operator: Robert Riley

Machine: Cordax CMM with a 2.5-micron accuracy

3 disks were sampled out of 20 disks from MEDCO set for measurements

3 disks were sampled out of 20 disks from LaVezzi set for measurements

A best circle was fitted to the 13 points taken on the contour. The diameter of the circle defines t, R= t/2. The roundness defines the tolerance envelope.

The disks were EDM cut in two halves.

Deviation: (Actual – Nominal):

(B03 005 D2) Disk#5: Medco Disk
1st half:
R between X & Y: +50 micron, 
Roundness: +55 micron



R between X & Y: +48 micron, 
Roundness: +50 micron

2nd half:
R between X & Y: +55 micron, 
Roundness: +60 micron


R between X & Y: +50 micron, 
Roundness: +52 micron

(B03 013 D2) Disk#13: Medco Disk
1st half:
R between X & Y: +40 micron, 
Roundness: +60 micron



R between X & Y: +37 micron, 
Roundness: +53 micron

2nd half:
R between X & Y: +45 micron, 
Roundness: +55 micron


R between X & Y: +40 micron, 
Roundness: +55 micron

(B03 019 D2) Disk#19: Medco Disk
1st half:
R between X & Y: +53 micron, 
Roundness: +55 micron



R between X & Y: +50 micron, 
Roundness: +52 micron

2nd half:
R between X & Y: +55 micron, 
Roundness: +60 micron


R between X & Y: +45 micron, 
Roundness: +50 micron

(B01 005 D1) Disk#5: LaVezzi Disk
1st half:
R between X & Y: -5micron, 

Roundness: +7.5 micron



R between X & Y: -7.5 micron, 
Roundness: +10 micron

2nd half:
R between X & Y: -2.5 micron, 
Roundness: +10 micron


R between X & Y: -5 micron,
 
Roundness: +10 micron

(B01 013 D1) Disk#13: LaVezzi Disk
1st half:
R between X & Y: -12.5 micron, 
Roundness: +7.5 micron



R between X & Y: -12.5 micron, 
Roundness: +7.5 micron

2nd half:
R between X & Y: -10 micron, 

Roundness: +7.5 micron


R between X & Y: -12.5 micron, 
Roundness: +7.5 micron

(B01 019 D1) Disk#19: LaVezzi Disk
1st half:
R between X & Y: -10 micron, 

Roundness: +7.5 micron



R between X & Y: -12.5 micron, 
Roundness: +10 micron

2nd half:
R between X & Y: -7.5 micron, 
Roundness: +7.5 micron


R between X & Y: -7.5 micron, 
Roundness: +10 micron
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Figure 2: Medco Disk#5 Iris Profile with 50-micron error
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Figure 3: LaVezzi Disk#5 Iris Profile within the tolerances

LaVezzi Disks:

2a measurements: (Tolerance on the drawing: +- 5 micron)

Optical CMM operator: Steve Merkler

OGP Avant Optical CMM with a 2.5-micron accuracy

Deviation: (Actual – Nominal): 

Disk#1: 
2.54 micron

Disk#2: 
7.87 micron

Disk#3: 
3.05 micron

Disk#4: 
5.58 micron

Disk#5: 
4.57 micron

Disk#6: 
-1.77 micron

Disk#7: 
-0.50 micron

Disk#8: 
0 micron

Disk#9: 
4.06 micron

Disk#10: 
4.57 micron

Disk#11: 
1.27 micron

Disk#12: 
0.51 micron

Disk#13: 
4.06 micron

Disk#14: 
0.50 micron

Disk#15: 
2.54 micron

Disk#16: 
5.84 micron

Disk#17: 
4.57 micron

Disk#18: 
3.81 micron

Disk#19: 
3.05 micron

Disk#20: 
0.25 micron

October 15th, 2001

Cordax Mechanical CMM operator: Robert Riley

Machine: Cordax CMM with a 2.5-micron accuracy

5 disks were sampled out of 20 disks set for measurements

A cylindrical probe was used. The probe took 15 points in 2a circle and fitted a best circle.

Deviation: (Actual – Nominal): 

Disk#4:
-5.0 micron 
Roundness: 5 micron

Disk#7:
-10 micron
Roundness: 5 micron

Disk#10:
-7.5 micron
Roundness: 5 micron

Disk#15:
-7.5 micron 
Roundness: 7.5 micron

Disk#20:
-7.5 micron 
Roundness: 5 micron

2b measurements: (Tolerance on the drawing: +- 5 micron)
Cordax Mechanical CMM operator: Robert Riley

Machine: Cordax CMM with a 2.5-micron accuracy

Deviation: (Actual – Nominal): 

Disk#1:
-1.143 micron

Disk#2:
-3.32 micron

Disk#3:
-12.7 micron 

Disk#4:
-20.32 micron

Disk#5:
-17.78 micron

Disk#6:
-17.78 micron

Disk#7:
-20.32 micron

Disk#8:
-10.16 micron

Disk#9:
-12.7 micron 

Disk#10:
-15.24 micron

Disk#11:
-10.16 micron

Disk#12:
-12.7 micron

Disk#13:
-12.7 micron

Disk#14:
-12.7 micron

Disk#15:
-10.16 micron

Disk#16:
-12.7 micron

Disk#17:
-7.62 micron

Disk#18:
-12.7 micron

Disk#19:
-11.94 micron

Disk#20:
-0.51 micron

October 15th, 2001

Cordax Mechanical CMM operator: Robert Riley

Machine: Cordax CMM with a 2.5-micron accuracy

5 disks were sampled out of 20 disks set for measurements

3 circles were fitted at the top, middle and bottom of the 2b diameter by taking 13 points.

Deviation: (Actual – Nominal):

Disk#4: 
-20 micron,  
Roundness: +15 micron

Disk#7: 
-18 micron,  
Roundness: +15 micron

Disk#10: 
-10 micron,  
Roundness: +10 micron

Disk#15: 
-7.5 micron,  
Roundness: +15 micron

Disk#20: 
-2.5 micron,  
Roundness: +12.5 micron

Iris thickness (t) measurements: (Tolerance on the drawing: +- 5micron)
October 15th, 2001

Cordax Mechanical CMM operator: Robert Riley

Machine: Cordax CMM with a 2.5-micron accuracy

5 disks were sampled out of 20 disks set for measurements

Deviation: (Actual – Nominal):

Disk#4: 
+15 micron  


Disk#7: 
+12.5 micron  


Disk#10:
+18 micron 


Disk#15: 
+10 micron  


Disk#20: 
+20 micron 

RF Calculations from Ivan Gonin that proves the frequency 20 Mhz shift on Medco disks due to the iris profile error:
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Figure 4: Iris profile of a Medco disk simulated in Mafia
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Figure 5: Mafia Calculations
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Figure 6: Mafia Simulations results for the Medco Disks

Conclusions:

Medco is contacted and it was asked to fix the iris profile error on their disks.

LaVezzi is contacted and it was asked to fix the 2b tolerances and their random error on 2b on their disks.
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