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1.0
Scope
This document covers the process required to etch the RF Disks and Couplers used in the RF Structure.  This process uses solvents, acids (mixed acids) and rinse solutions to remove impurities from the RF Disks and parts normally found in the material from the machining process and normal handling.  The etching is also used to remove residue material (burrs, tailings, etc.) from the machining process and to break minute sharp edges produced during machining.

2.0
Equipment/Materials
2.1
Trichloroethane 1,1,1

2.2
Phosphoric Acid 75% (or Phosphoric Acid 85%)

2.3
Nitric Acid, 42 degree Baume

2.4
Acetic Acid, Glacial

2.5
Hydrochloric Acid, Reagent Grade

2.6
Enbond Q527

2.7
Isopropyl Alcohol, Analytical Reagent grade 99.9%

2.8
Distilled Water

2.9
De-Ionized Water

2.10
Nitrogen Gas

2.11
Disk Transportation Containers

3.0
Procedure


CAUTION:
See Section 6 – Special Procedures prior to Performing Section 3.0

3.1
Soak RF Disks in 1,1,1 trichloroethane for 5 minutes with agitation.

Notes:
Hold the disks in air for 30 seconds without shaking after Step 1 before going to Step 2.

3.2
Soak clean using Enbond Q527 at 180 degree F for 5 minutes.




Note:
For Step 2 solution, make sure that the Enbond powder concentration is 6 oz per gallon of water and completely dissolved. Make sure that 180 degree F temperature 





is maintained during the whole cleaning process.

3.3
Distilled water rinse for 2 minutes with agitation.

3.4
Immerse in 50% hydrochloric acid at room temperature for 1 minute with agitation.

3.5
Distilled water rinse for 1 minute with agitation.

3.6
Immerse in the following solution for a maximum of 5 seconds (for diamond turned parts), 60 seconds (for conventional machined parts) depending on the surface finish required:

Note:
During Step 3.6, do not take the disks out of the etching acid bath during etching but agitate during immersion.



Preferred Mixed Acid Solution    (total:   7.57 liters = 2 gallons)

Phosphoric Acid, 75%


5.27 liters

Nitric Acid, 42 degree Baume

1.76 liters

Acetic Acid, Glacial


0.50 liters

Hydrochloric Acid, Reagent Grade

0.04 liters

Or

Water




0.63 liters

Phosphoric Acid, 85%


4.64 liters

Nitric Acid, 42 degree Baume

1.76 liters

Acetic Acid, Glacial


0.50 liters

Hydrochloric Acid, Reagent Grade

0.04 liters

3.7
Distilled water rinse for 2 minutes with agitation to remove the film formed on the part.

3.8
Distilled water rinse for 1 minute with agitation.

3.9
Cold DI water rinse for 1 minute with agitation.

3.10
Hot DI water rinse for 5 seconds with agitation.

3.11
Immerse in analytical reagent grade 99.9% pure isopropyl alcohol at 115 degree F for 30 seconds.


Note:
Do not exceed 115oF to stay below flash point of alcohol.

3.12
Put the disk containers in analytical reagent grade 99.9% pure isopropyl alcohol bath for transportation.

Notes:

· Rinse the disks very well between steps with adequate agitation; always keep the disks in water while rinsing.

· If by the end of the process there are stains on the copper parts, repeat Step 3.4, Hydrochloric Acid for 15 seconds and water rinse before putting in alcohol soak bath

· Make sure that tuning holes and thermocouple holes are rinsed well by squirting DI water in holes with a syringe after each acid bath
4.0
Emergency Shut-Down Procedures

4.1
No Emergency Shut Down Procedures apply.

5.0
Lock-Out and Tag-Out Procedures
5.1
No Lock-Out/Tag-Out Procedures apply.

6.0
Special Procedures


6.1
All personnel performing chemical etching of the RF Disks shall abide by applicable

Fermilab, Fermilab ES&H Manual policies and procedures, and TD/E&F Materials Development and Testing Laboratory (MDTL) Chemical Hygiene Plan for chemical handling. Suggested Chapters are 5051 Hazard Communications, 5100 Protective Clothing and Equipment, and 8000 Environmental Protection.

6.2
All personnel performing chemical etching of the RF Disks shall be approved by the TD/E&F Materials Development & Testing Laboratory (MDTL) Chemical Hygiene Officer and TD/SSO.

6.3
Personnel performing chemical etching shall be familiar with appropriate Material Safety Data Sheets (MSDS). All personnel shall have a documented record of training specified in the outline in Appendix A of the MDTL Chemical Hygiene Plan (Course #TD505101).  All personnel shall also have a filed HazCom II Training verification form with TD Senior Safety Officer (TD/SSO).


6.4
All personnel shall wear prescribed/approved personal safety equipment while performing



the chemical etch procedure such as aprons, coats, goggles, etc.


6.5
All mixing of chemicals will be performed in approved mixing areas.


6.6
All etching chemicals, rinse materials, and solvents will be used in an approved etching area.


6.7
Disposal of chemicals, rinse solutions and other liquids used in the etching 



process will be disposed of using approved Fermi ES&H and TD/E&F Materials

Development and Testing Laboratory procedures.

Note:
Nothing will be put down domestic drains.


6.8
All mixing containers shall be cleaned/washed and/or disposed of using approved



Fermi ES&H and TD/E&F Materials Development Laboratory procedures.


6.9
Personnel performing chemical etching must be familiar with appropriate safety



equipment and approved disposal procedures in the chemical mixing/etching area.


6.10
Personnel performing chemical mixing/etching must be familiar how to respond to



a chemical spill/release as outlined in Fermi ES&H Manual, Chapter 8030.

6.11
Personnel performing chemical mixing/etching must call X3131 when imminent danger exists. 

7.0
Test Reports

7.1
No test report/results are generated/required during the etching of RF Disks and RF Couplers.
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