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User Guide: Cleaning and Passivating of Corrosion and
Heat Resistant Alloys and Nickel Based Alloys

1 Purpose:

1.1 To establish the materials and procedures to be used for cleaning and passivating parts made with corrosion and heat resistant alloys including:

1.1.1 Iron Base Alloys-All AISI 300 series alloys except 303S, 303SE and 355

1.1.2 Nickel Base Alloys-Nickel base alloy 600, Nickel base alloy 625, Nickel base alloy 718 and Nickel base alloy X-750
1.1.3 Haynes Alloys – Alloy 242
2 Responsibilities:

2.1 Connector Manufacturing Engineers are responsible for maintaining this procedure.

2.2 The Production Supervisor, Bench Technicians, Team Leaders and/or Lead Persons are responsible for this procedure being carried out.  

2.3 UNDER NO CIRCUMSTANCES MAY THE DEGREASER BE OPERATED BY PERSONNEL WHO ARE NOT QUALIFIED 

3 Affected Department / Product Group / Support Group:

3.1 Crystal Department

4 Associated Documents:

4.1 The following documents, of the latest issue in effect, form a part of this procedure to the extent specified herein.  In the event of conflict between documents referenced here and in other detail content of the procedure, the detail content of this procedure shall be considered a superseding requirement.

4.2 ISO 9001, Quality System Manual, Quality Assurance Manual
4.3 HC1001 “Operation and Use of the Degreaser User Guide”.
4.4 MS1026 “Miraclean Cleaning Operations User Guide”.
4.5 ASTM A967-05e1 Nitric 3 “Standard Specification for Chemical Passivation Treatments for Stainless Steel Parts”.
4.6 ASTM A 380-06 Nitric F “Standard Practice for Cleaning, Descaling, and Passivation of Stainless Steel Parts, Equipment, and Systems”.
4.7 RA0110-018 Pratt and Whitney “CLEANING AND PASSIVATING OF CORROSION AND HEAT RESISTANT ALLOYS, NICKEL AND NICKEL BASE ALLOYS, AND COBALT BASE ALLOYS”
4.8 Federal specifications:

4.8.1 A-A-59105 Nitric Acid, Technical

5 Environment, Health and Safety
5.1 Handling Volatiles: The vapors of volatile solvents such as methanol and isopropyl alcohol should not be inhaled.  These solvents must be used in a fume hood.  In addition, these solvents are extremely flammable and those flames may not be visible.  Splash goggles and nitrile gloves must be worn while working with these solvents.
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5.2 This user guide deals with several hazardous materials described in the material section. 

5.3 Personal Protection Equipment should be worn while working on or near this process including: nitrile gloves, safety goggles, moisture repellant lab coat, and close toed shoes.

5.4 Nitric acid is hazardous.  Personnel shall wear safety glasses and gloves when handling the nitric acid passivation solution as well as placing parts into and removing parts from this solution. If exposed, immediately flush affected area with water for 15 minutes.  

5.5 Report all spills to the appropriate Production Supervisor. 

5.6 Wash hands thoroughly after handling chemicals.
5.7 Refer to the SDS for more information.
6 Equipment

6.1 Vapor Degreaser

6.2 Ultrasonic Cleaner
6.3 Pyrex and/or glass Beakers

6.4 Polypropylene containers

6.5 Clean watch glasses, petri dishes, virgin aluminum foil that can be used as lids
6.6 Thermal resistant gloves
6.7 Aluminum foil
7 Materials

The following materials are required for cleaning and passivating those alloys designated in this procedure.

7.1 Lenium ES (PCB p/n 100-7345-20) Cleaning Solvent
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7.1.1 Ingestion of Lenium may be harmful, and prolonged exposure will cause skin irritation. 
7.1.2 Wear eye/face protection, wear protective gloves.
7.1.3 Wash hands thoroughly after handling.

7.1.4 Refer to the SDS for more information.
7.2 Deionized water 

7.2.1 Highly purified water, no protective equipment required.

7.2.2 Refer to the SDS for more information.

7.3 Micro-90-concentrated aqueous detergent (PCB p/n 100-8326-40) 

7.3.1 Used as a 2% solution.  A standard batch is made by adding 80 ml of Micro-90 to 3920 ml of deionized water in a glass 4L container.  
7.3.2 Rubber, nitrile, or latex gloves are recommended. 

7.3.3 Wear safety goggles with side shields.
7.3.4 Wash hands thoroughly after handling.

7.3.5 Common sense chemical hygiene practice should be followed.
7.3.6 Refer to the SDS for more information.

7.4 Nitric Acid (PCB p/n 100-8374-20): Dilute as needed into an equal amount of Deionized water before using.
7.4.1 For example if a volume of 50mL is needed to cover the parts, measure out 25mL of DI water into the beaker that will be used for passivation and then at 25mL of Nitric acid. 

7.4.2 If a volume of 200mL is needed measure out 100mL of DI water into the beaker that will be used for passivation and then add 100mL of Nitric acid. 

NOTE: Actual concentration is allowed to be 20-55% per ASTM standard. [image: image8.png]
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7.4.3 Wear protective, gloves, protective clothing, eye protection, and face protection. 

7.4.4 Do not breathe dust/fume/gas/mist/vapors/spray. 
7.4.5 Wash hands thoroughly after handling.
7.4.6 When mixing with water always add acid to water. 

7.4.7 Refer to the SDS for more information.

7.5 Methanol (PCB p/n 100-8374-70) 
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7.5.1 Wear protective gloves/protective clothing/eye protection/face protection. 

7.5.2 Keep away from heat /sparks/open flames/hot surfaces - No smoking.
7.5.3 Do not breathe dust/fume/gas/mist/vapors/spray. 

7.5.4 Wash hands thoroughly after handling.  
7.5.5 Refer to the SDS for more information. 

7.6 Isopropyl alcohol (PCB p/n 100-8079-80)
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7.6.1 Wear protective gloves/protective clothing/eye protection/face protection. 

7.6.2 Keep away from heat /sparks/open flames/hot surfaces - No smoking.

7.6.3 Do not breathe dust/fume/gas/mist/vapors/spray. 

7.6.4 Wash hands thoroughly after handling.  

7.6.5 Refer to the SDS for more information. 

8 Procedure:

8.1 This process is used to remove oil, soluble salts, corrosion products, free iron and other general contamination from hardware during and after manufacturing and to  create a passivated surface.

	Step Number
	Operation
	Constituents
	Temp


	Immersion Time

(Minutes)
	Remarks



	1
	Solvent Degrease 
	Lenium ES

or approved

alternate
	
	
	With a lid if in ultrasonics

	2
	Alkaline Clean-Micro-90
	Micro-90
	Room
	30 minutes minimum
	Ultrasonics

With a lid

	3
	Rinse
	Deionized water
	Room 
	2 minimum
	Ultrasonics

With a lid

	4
	Rinse 2
	Deionized water
	Room 
	2 minimum
	Ultrasonics

With a lid

	5
	Rinse 3
	Deionized water
	Room 
	2 minimum
	Ultrasonics

With a lid

	6
	Dry

If moving 

directly to passivation drying is not required.

Dry Haynes 242 i.e.: 65985-04.  No Nitric Acid passivation is allowed.
	
	210(+/-10 F

(100(C)


	Until Dry
	

	7
	Passivation 
(NOTE:  Haynes 242 ie.65985-04

Does not receive

Nitric acid passivation)
	Nitric Acid, Diluted per section 7.4
	Room
	60+/-10
	

	8
	Water Rinse
	Deionized water
	Room
	10 minimum
	Ultrasonics

With a lid

	9
	Methanol Rinse
	Methanol
	Room 
	2 minimum
	Ultrasonics

With a lid

	10
	Final rinse
	Methanol
	Room 
	2 minimum
	Ultrasonics

With a lid

	11
	Dry
	Oven Dry
	195-245(F

(91-118(C)
	Until Dry


	Top Shelf


9 Solvent Degrease
Note: May choose vapor degreaser or benchtop ultrasonics.
9.1 Vapor Degreaser

9.1.1 Put on PPE including safety glasses with side shields and nitrile gloves. 
9.1.2 Visually inspect solvent level on boiling sump side to assure heating elements are covered.

9.1.3 Visually inspect solvent on cold side for cleanliness.  

9.1.4 Gently place parts in basket orienting to minimize solvent drag out.
9.1.5 Gently slide cover from working area so as not to disturb vapor barrier.
9.1.6 Lower parts into degreaser on the boiling sump side. Do not immerse in boiling sump.  Hold parts in vapor zone until solvent condensation is observed to drop from parts. Vapor will have condensed on parts, completely coating them.  Standard time is one minute.
9.1.7 Raise parts above the divider between the boiling sump and clean solvent sump.
9.1.8 Gently position parts above the clean solvent sump and lower into cold solvent for one to five minutes. Gently agitate the parts while in the clean solvent.
9.1.9 Raise parts above liquid level but below upper vapor level and move back to boiling sump side.
9.1.10 Hold parts in vapor zone until solvent condensation is observed to drop from parts.  Vapor will have condensed on parts completely coating them. Standard time is one minute.  

9.1.11 Raise parts to the area above the vapor level and below the cooling coils and hold until all drippage has stopped.

9.1.12 Raise the basket above the rim and remove from hook.

9.1.13 CAUTION-BASKET HANDLE WILL BE HOT, use thermal resistant gloves

9.1.14 Remove parts from basket and place into clean container for transfer to Alkaline Clean operation. DO NOT use a plastic container.  Parts are not to be touched after cleaning to preclude contamination.  Handle with tweezers, clean gloves or finger cots and place in clean containers that protect against damage during transfer, for transfer to Alkaline Clean operation.

9.2 Alternate-bench top ultrasonics
9.2.1 Must be done in a well-ventilated area. 

9.2.2 Put on personal protective equipment including: rubber, nitrile, or latex gloves; protective clothing; safety goggles/face protection. 
Note: Nitrile gloves will provide only very short-term protection to Lenium.
9.2.3 Wipe out each beaker using a kimwipe with a little isopropyl alcohol, to make sure no residues remain in the beaker before cleaning parts. 

9.2.4 Fill beaker with pure Lenium solvent.

9.2.5 Load the parts into the beaker or into a basket and immerse the basket into the beaker.

9.2.6 Cover the beaker with a lid.

9.2.7 Place the beaker in the ultrasonic cleaner for 15 minutes.

9.2.8 Decant off the used Lenium, and dispose of it in the waste Lenium drum.
10 Alkaline Clean-Micro-90

10.1 Put on personal protective equipment including: rubber, nitrile, or latex gloves; protective clothing; safety goggles/face protection. 

10.2 If continuing from vapor degrease, wipe out each beaker using a kimwipe with a little isopropyl alcohol, to make sure no residues remain in the beaker before cleaning parts. If continuing from bench top ultrasonics continue using the same cleaned beaker.

10.3 Immerse parts in the 2% Micro-90 solution (see section 7.3.1) and place beaker in ultrasonic cleaner.  

10.4 Cover the beaker with a lid.

10.5 Set timer for 30 minutes.
10.6 Remove beaker from ultrasonic cleaner.

10.7 Drain used Micro-90 into the Micro-90 waste container. DO NOT dump into the sink. 
10.8 Rinse parts thoroughly under DI water faucet.  Add fresh DI water to the beaker and place in ultrasonic cleaner for 5 minutes.  Make sure to cover the beaker with a lid.
10.9 Pour off water and add fresh DI water to the beaker.  Cover the beaker with a lid and place in ultrasonic cleaner for 5-15 minutes.

10.10 Pour off water and add fresh DI water to the beaker.  Cover the beaker with a lid and place in ultrasonic cleaner for 5 minutes.  

10.11 Rinse parts under DI water. 

10.12 Proceed to passivation step for all alloys except Haynes alloys, (i.e. 65985-04).  
NOTE: Haynes 242 material is not to receive Nitric Acid treatment as it contributes to an irregular oxidation growth and interferes with creating a good glass seal.

10.13 If parts will not be passivated within two hours of cleaning, place parts in drying oven until passivation processing begins.  
NOTE: When inserting into or removing anything from a oven that is warmer than 60°C (140°F) use a set of gloves or mitts and the appropriate utensils that allow the operator to perform the operation without risk.
11 Passivation

11.1  Put on personal protective equipment including: rubber, nitrile, or latex gloves; protective clothing; safety goggles/face protection. 

11.2 The passivation solution is made per 7.4
11.3 Put parts to be passivated into a glass beaker, parts may be in a small stainless steel basket inside the glass beaker. 

11.4 Add sufficient Nitric acid passivation solution to cover parts. 

11.5 Allow parts to soak in the solution for 60 minutes.  

11.6 If parts are in a basket, remove from solution making sure not to drip passivation solution and place in a beaker of deionized water.  
11.7 Rinse parts thoroughly under DI water faucet.  Add fresh DI water to the beaker, cover with a lid and place in ultrasonic for 5 minutes.  

11.8 Pour off water and add fresh DI water to the beaker.  Cover the beaker with a lid and place in ultrasonic for 5 minutes.  

11.9 Rinse parts under DI water. 
11.10 Pour off water and add enough fresh Methanol to cover the parts. 
11.11 Cover the beaker with a lid and place in ultrasonic for 2 minutes. 
11.12 Drain methanol into the used solvent container. 

11.13 Add enough fresh Methanol to cover the parts, this is the second Methanol rinse. 

11.14 Cover the beaker with a lid and place in ultrasonic for 2 minutes. 

11.15 Drain methanol into the used solvent container.

11.16 Place in dryer set between 100-118C for at least 20 minutes, or until dry whichever is longer.

NOTE: When inserting into or removing anything from an oven that is warmer than 60°C (140°F) use a set of gloves or mitts and the appropriate utensils that allow the operator to perform the operation without risk of burns.

11.17 Parts are not to be touched after cleaning to preclude contamination.  Handle with tweezers, clean gloves or finger cots and place in clean containers that will protect against damage during transfer and storage.  Label as “handle parts with clean tweezers, gloves or finger cots only” if parts are not to be used immediately. 

11.18 Dispose of used solution in the drum in the DI room labeled “Nitric Acid”.
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