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Ongoing activities at LANL
• Cleaning periscope rods (steel and 

Torlon) 
- Torlon water retention tests 

• Packing feedthrough components
• Packing actuator rods (steel and Torlon)
• Cleaning and packing Quartz tubes 

(more on this next time)
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Cleaning Periscope Components
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• Both periscopes have been fully 
disassembled
- Steel rods marked w/ marking punch to 

distinguish between rods for P1 & P2

- Steel rods are marked w/ a reference 
designator to indicate where it was 
installed

- Torlon rods not marked but packaged 
systematically and packaging labelled

- Torlon components such as tube-holders, 
spacers, and mirror holders marked w/ 
marking punch

• Stainless Steel hardware first cleaned in 
ultrasonic bath with detergent

• Rinsed w/ distilled water and/or received a 
second bath in 70% isopropyl alcohol
- Steel spacer rods wiped down after first 

cleaning. Too large to submerge in 70% 
isopropyl

- Small screws and parts (e.g. target) cleaned 
in ultrasonic bath w/ 70% isopropyl (60C, 30 
min)

• Metal spacers have Torlon bushings for each 
of the two long stainless steel rods
- Very tight fit, and some showed damaged 

from use
- Not removed. Instead surface cleaned w/ 

70% isopropyl



Torlon bushing
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• Roughed up
- Initially these had to be drilled to allow for 

the SS rods for the target and mirror 
actuator rods to pass through

- Some cracked/chipped a little bit



Torlon® Polyamide-Imide (PAI) 4203 
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• Registered trademark by Solvay
- Design guide by Solvay here

• 4203 is the grade we have chosen. Extruded
• High strength (over large temperature range)
• Low creep
• Good dielectric properties
- Dielectric strength: 23.6 kV/mm

• Water absorption, 24 hours: 0.33%
- Higher than other grades of Torlon

• Must avoid soaking or placing Torlon in high 
humidity environments over extended 
periods of time

https://drakeplastics.com/wp-content/uploads/2020/01/Torlon-PAI-Design-Guide_EN-227547.pdf


Effects of water absorption
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Chemical compatibility
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• Cleaned unused components (original 
Torlon target pieces, short rods, and 
older revision of Torlon screws) with 20% 
isopropyl alcohol
- 60C, 30 min

• Noted larger than expected changes in 
the weight before and after (0.3% for the 
short bath)

• Looked into chemical compatibility and 
Torlon design guide from Solvay
- Increased the isopropyl concentration to 

70%
- Reduced temperature to 45 C

Chemical compatibility of various plastics including Torlon. [1]

https://www.theplasticshop.co.uk/plastic_technical_data_sheets/engineering_plastics_chemical_resistance_guide.pdf
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• Larger fluctuations in the % change in 
weight observed for Torlon pieces 
originally cleaned with 20% isopropyl 
alcohol and 60C vs. 70% isopropyl and 
45C

• Disclaimer: different pieces of torlon
have different geometries and can also 
affect the amount of water absorbed

• Will repeat tests w/ identical pieces after 
allowing them to equilibrate



Torlon Cleaning
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• Long rods were surface cleaned w/ 70% 
isopropyl alcohol

• Stages and spacers, small parts (mirror 
holders) and hardware (threaded rods & 
nuts) cleaned in ultrasonic bath w/ 70% 
isopropyl alcohol, 45C, 30 min
- Small changes in the weights observed

- A lot of visible, small residue removed

• Torlon parts all allowed to dry next to 
HEPA filter for >2 days

• Changes in weight before and after the 
sonic bath and over dry time generally 
below 
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• Large spacers and parts (gear rack, 
gear, mirror holders, etc.) weighed after 
doing a quick surface cleaning w/ 70% 
isopropyl alcohol (to remove visible 
dust/grime)

• Weighed again for two days while 
allowing parts to dry

• P-1 % change in weight after 2 days of 
drying: (0.065 ± 0.084) %

• P-2 % change in weight after 2 days of 
drying: (0.022 ± 0.028) %

• In both cases the change in weight is 
less than 0.1 percent
- For P-1, one light piece outlier with a 

0.37% change in weight



Quartz tubes
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• 6 total
• 1 largely unused
• 1 used heavily (Quartz tube #4)
- Cold tests

- Installation tests

- This one shows contamination or
striations on the inner surface – noted at 
the time of first inspection (April 1st)

• 4 used for periscope tests of P1 and P2

• Over time, tubes have collected dust
and some show “water spots” and other 
contaminants on their surface from their 
handling in installation and through 
testing

• Will show more videos and pictures next 
time

• The same cleaning agent from Photonic 
Cleaning Solutions, LLC identified for 
cleaning the quartz glass windows will 
be employed for cleaning the tubes 



Q4
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BACKUP
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Packing
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• All steel and Torlon components have a 
reference designators in their respective 
packing 
- In addition steel rods and components 

have an ID etched onto them

- Torlon components such as spacers were 
marked with small divets to distinguish 
between P1 and P2

- Order and orientation of the Torlon
spacers also encoded

• All periscope components except for the 
quartz tubes are expected to ship this 
week

P-1 steerable mirror 
holder
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Packaged and ready to ship as part of Shipment 11.
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• Inside surface of the MDCs is 
particularly difficult to clean (it is 
recessed)

• Received two spare MDCs
• Developed protocol for cleaning the 

quartz windows for the MDCs using one 
of the spares to test



P1 MDC
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Significant dust and a spot on outer edge of beam 
window. Camera viewport also looked dusty.

After cleaning both ports (outer and inner surfaces 
of quartz windows.

Camera vieport



P-2 MDC
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Spots on beam window and significant dust After cleaning w/ waterspot treatment on all 
quartz windows (inner and outer surfaces)
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MDCs packed along with the two 
top nipples and the P-1 middle 
nipple as part of shipment 9

After the removal of the spots and dust, a protective layer of 
the polymer cleaning agent applied to protect all quartz 
window surfaces during shipment. These will be removed at 
CERN during installation.


