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1. [bookmark: _Toc287529252][bookmark: _Toc287533370][bookmark: _Toc287533396][bookmark: _Toc287533528][bookmark: _Toc442166702]
General Requirements
1.1 [bookmark: _Toc287529253][bookmark: _Toc287533371][bookmark: _Toc287533397][bookmark: _Toc287533529][bookmark: _Toc442166703]Scope
This specification defines the standard finishes used by Dow-Key Microwave. These finishes must be applied as specified unless otherwise noted on the purchase order and / or drawing. Parts processed in accordance with this specification are used in precision electromechanical devices and the finishes must be of extremely high quality. Any questions or concerns about achieving a high quality finish must be brought to the attention of Dow-Key Microwave Engineering before processing the parts.
1.2 [bookmark: _Toc287529254][bookmark: _Toc287533372][bookmark: _Toc287533398][bookmark: _Toc287533530][bookmark: _Toc442166704]Supplier Quality Requirements
1.2.1 [bookmark: _Toc287529255][bookmark: _Toc287533399][bookmark: _Toc287533531]Certificate of Conformance
The supplier must provide a certificate of conformance stating full compliance to the requirements of the purchase order, the drawing and revision letter and this specification including revision letter and applicable paragraph.
1.3 [bookmark: _Toc287529256][bookmark: _Toc287533373][bookmark: _Toc287533400][bookmark: _Toc287533532][bookmark: _Toc442166705]Inspection and Test
The supplier is responsible for all inspections and tests listed within the specification stated on the purchase order and / or drawing.
1.4 [bookmark: _Toc287529257][bookmark: _Toc287533374][bookmark: _Toc287533401][bookmark: _Toc287533533][bookmark: _Toc442166706]Inspection criterion for Gold plated contacts.
1.4.1 [bookmark: _Toc287529258][bookmark: _Toc287533402][bookmark: _Toc287533534]Applicability 
Requirements specified herein are applicable to the make and break contacting surfaces of parts that are Gold plated for the specific purpose of providing low resistance electrical connections (< 2 milliohms). Examples of such parts include:
1.4.1.1 RF reeds / RF blades
1.4.1.2 RF connector center conductors (both ends)
1.4.1.3 Indicator circuit leafs, blades, contacts and wires
1.4.2 [bookmark: _Toc287529259][bookmark: _Toc287533403][bookmark: _Toc287533535]Requirements
The make and break contacting surfaces of Gold plated parts must meet the following requirements:
1.4.2.1 Geometry must be in accordance with drawing requirements.
1.4.2.2 Plating must be in accordance with drawing requirements.
1.4.2.3 Surface finish must be in accordance with drawing requirements.
1.4.2.4 Edge conditions and burr removal must be in accordance with drawing requirements.
1.4.2.5 Plating must not show evidence of blisters, cracks, nodules, voids, chips and/or peeling at up to 10X magnification.
1.4.2.6 Surface finish must not show evidence of contamination and/or discoloration at up to 10X magnification, which cannot be readily removed.
1.4.2.7 Packaging must be sufficient to preclude contamination and/or damage during handling, transit and storage.



1.4.3 [bookmark: _Toc287529260][bookmark: _Toc287533404][bookmark: _Toc287533536]Exceptions
These requirements do not apply to the surfaces of Gold plated parts that are intended for crimp or solder connections.
1.5 [bookmark: _Toc442166707]Standard Post Bake Requirements
This note applies to any part that is Dow-Key Microwave design.
All metallic parts that are plated with Gold, Silver, Copper, electroless Nickel and/or electro-deposited Nickel, individually or in any combination, shall be subjected to a post plating bake process unless otherwise specified. Bake temperature and duration for the various material combinations are specified in Table 1.
	Table 1: Post Plating Bake Requirements

	Finish
	Base Material
	Bake Temperature
	Bake Duration

	Individually or in any combination of Gold, Silver, Copper, Electro less Nickel and/or Electro-deposited Nickel
	Aluminum
	250 ± 10°F
	60 to 90 minutes

	
	Copper/Brass
	300 ± 10°F
	60 to 90 minutes

	
	Iron/Steel

Iron/Steel over Rc40
	350 ± 15°F

375 ± 10°F

	60 to 90 minutes


Note: The supplier’s certification of conformance shall state the post plating bake times, and temperature.

2 [bookmark: _Toc287529261][bookmark: _Toc287533375][bookmark: _Toc287533405][bookmark: _Toc287533537][bookmark: _Toc442166708]Finish Processes
2.1 [bookmark: _Toc287529262][bookmark: _Toc287533376][bookmark: _Toc287533406][bookmark: _Toc287533538][bookmark: _Toc442166709]Gold Plate
2.1.1 [bookmark: _Toc287529263][bookmark: _Toc287533407][bookmark: _Toc287533539]Copper Beryllium Alloys – RF Connector Center Pins
Gold Plate per ASTM B488, Type I, Grade C, .00010 / .00015 thick over Nickel Plate per SAE-AMS-QQ-N-290, Class 1, .00005 / .00015 thick over Copper Flash (Optional) per SAE AMS 2418, .00001 / .00005 thick. Total plating thickness .00016 / .00035. No Gold Brighteners Permitted.
Note: To control the porosity of the gold plating, the current density of the plating bath must be limited to 1.5 amperes per square foot maximum for the type I gold.




2.1.2 [bookmark: _Toc287529264][bookmark: _Toc287533408][bookmark: _Toc287533540]Copper Beryllium Alloys – RF Blades
Gold Plate per ASTM B488, Type III, Grade A, .00005 / .00010 thick over Gold Plate per ASTM B488, Type I, Grade C, .00005 / .00010 thick over Nickel Plate per SAE-AMS-QQ-N-290, Class 1, .00005 / .00015 thick over Copper Flash (Optional) per SAE AMS 2418, .00001 / .00005 thick. Total plating thickness .00016 / .00040. No Gold Brighteners Permitted.
Note: To control the porosity of the gold plating, the current density of the plating bath must be limited to 1.5 amperes per square foot maximum for the type I gold and 0.5 amperes per square foot maximum for the type III gold.
2.1.3 [bookmark: _Toc287529265][bookmark: _Toc287533409][bookmark: _Toc287533541]Aluminum Alloys
Gold Plate per ASTM B488, Type I, Grade C, .00010 / .00015 thick over Electroless Nickel Plate per SAE AMS 2404 (Low Phosphorus 2% to 8%), .00020 / .00030 thick over Zincate (double dip) per ASTM B253. The total plating thickness is .00030 / .00045.
2.1.4 Copper Beryllium Alloys – Specialty Plating, Low PIM
RF Connector Shells and Center Pins 
Gold Plate per ASTM B488, Type I, Grade C, .00010 / .00015 thick over Nonmagnetic Electroless Nickel Plating (no Electrolytic Nickel Plating or Strike allowed) per ASTM-B733, Type V, Class 5, .00005/.00010 thick. The Electroless Nickel plating bath composition, PH, temperature of the solution, and bath age must be controlled to achieve Phosphorus content 11.2% - 12.5%.
Notes:
In order to achieve optimum nonmagnetic properties of the Nickel plating the following plating bath controls are recommended:
· Plating Phosphorus Content 12% - 12.5% should be targeted in order to ensure nonmagnetic plating properties
· Plating Bath PH Range		-	4.6 – 4.8
· Plating Bath Temperature 	-	87⁰C±0.5C⁰
2.1.5 Copper Beryllium – RF Blades, Specialty Plating, Low PIM
Gold Plate per ASTM B488, Type III, Grade A, .00005 / .00010 thick over Gold Plate per ASTM B488, Type I, Grade C, .00005 / .00010 thick over Nonmagnetic Electroless Nickel Plating (no Electrolytic Nickel Plating or Strike allowed) per ASTM-B733, Type V, Class 5, .00005/.00010 thick. The Electroless Nickel plating bath composition, PH, temperature of the solution, and bath age must be controlled to achieve Phosphorus content 11.2% - 12.5%.



Notes:
In order to achieve optimum nonmagnetic properties of the Nickel plating the following plating bath controls are recommended:
· Plating Phosphorus Content 12% - 12.5% should be targeted in order to ensure nonmagnetic plating properties
· Plating Bath PH Range		-	4.6 – 4.8
· Plating Bath Temperature 	-	87 ± 0.5 ⁰C
2.1.6 Aluminum Alloys – Specialty Plating, Low PIM
Gold Plate per ASTM B488, Type I, Grade C, .00010 / .00015 thick over Nonmagnetic Electroless Nickel Plating (no Electrolytic Nickel Plating or Strike allowed) per ASTM-B733, Type V, .00005/.00010 thick. The Electroless Nickel plating bath composition, PH, temperature of the solution, and bath age must be controlled to achieve Phosphorus content 11.2% - 12.5%.
Notes:
In order to achieve optimum nonmagnetic properties of the Nickel plating the following plating bath controls are recommended:
· Plating Phosphorus Content 12% - 12.5% should be targeted in order to ensure nonmagnetic plating properties
· Plating Bath PH Range		-	4.6 – 4.8
· Plating Bath Temperature 	-	87 ± 0.5 ⁰C
2.2 [bookmark: _Toc287529266][bookmark: _Toc287533377][bookmark: _Toc287533410][bookmark: _Toc287533542][bookmark: _Toc442166710]Electroless Nickel Plate
2.2.1 [bookmark: _Toc287529267][bookmark: _Toc287533411][bookmark: _Toc287533543]Aluminum Alloys
Electroless Nickel Plate per SAE AMS 2404 (Low Phosphorus 2% to 8%), .00045 / .00055 thick over Zincate (double dip) per ASTM B253.
2.2.2 [bookmark: _Toc287529268][bookmark: _Toc287533412][bookmark: _Toc287533544]Magnetic Iron / Low Carbon Steel Alloys
Electroless Nickel Plate per SAE AMS 2404 (Low Phosphorus 2% to 8%), .00020 / .00030 thick.
2.2.3 [bookmark: _Toc287529269][bookmark: _Toc287533413][bookmark: _Toc287533545]Copper Alloys
Electroless Nickel Plate per SAE AMS 2404 (Low Phosphorus 2% to 8%), .00045 / .00055 thick.
2.2.4 [bookmark: _Toc287529270][bookmark: _Toc287533414][bookmark: _Toc287533546]Aluminum Alloy
Applications requiring nonmagnetic nickel for optimum insertion loss.
Electroless Nickel Plate with High Phosphorus (Greater than 11.2%) Non Magnetic Properties per ASTM-B733, TYPE V, .00045 / .00055 thick over Zincate (double dip) per ASTM B253. No electrolytic Nickel plating or strike allowed.
2.2.5 Aluminum Alloy - Specialty Plating, Low PIM
Electroless Nickel Plate with High Phosphorus (Greater than 11.2%) Non Magnetic Properties (no Electrolytic Nickel Plating or Strike allowed) per ASTM-B733, Type V, .00005/.00010 thick. The Electroless Nickel plating bath composition, PH, temperature of the solution, and bath age must be controlled to achieve Phosphorus content 11.2% - 12.5%.
Notes:
In order to achieve optimum nonmagnetic properties of the Nickel plating the following plating bath controls are recommended:
· Plating Phosphorus Content 12% - 12.5% should be targeted in order to ensure nonmagnetic plating properties
· Plating Bath PH Range		-	4.6 – 4.8
· Plating Bath Temperature 	-	87 ± 0.5 ⁰C
2.2.6 Aluminum Alloys – Requiring Soldering
Electroless Nickel Plate per SAE AMS 2404 (Low Phosphorus 2% to 8%), .00045 / .00055 thick over Zincate (double dip) per ASTM B253.
Surfaces shall meet solderability requirements per MIL-STD-202, method 208H
Composition of plating must comply with RoHS requirements per Directive 2011/65/EU
2.3 [bookmark: _Toc287529271][bookmark: _Toc287533378][bookmark: _Toc287533415][bookmark: _Toc287533547][bookmark: _Toc442166711]Nickel Plate
2.3.1 [bookmark: _Toc287529272][bookmark: _Toc287533416][bookmark: _Toc287533548]Magnetic Iron / Low Carbon Steel Alloys
Nickel Plate per SAE-QQ-N-290, Class 1, Form SB, .00020 / .00030 thick. 
2.3.2 [bookmark: _Toc287529273][bookmark: _Toc287533417][bookmark: _Toc287533549]Magnetic Iron / Low Carbon Steel Alloy - Applications requiring ductile (soft) finish.
Nickel Plate per SAE-QQ-N-290, Class 1, Form SD, .00020 / .00030 thick. 
2.4 [bookmark: _Toc287529274][bookmark: _Toc287533379][bookmark: _Toc287533418][bookmark: _Toc287533550][bookmark: _Toc442166712]Silver Plate
2.4.1 [bookmark: _Toc287529275][bookmark: _Toc287533419][bookmark: _Toc287533551]Copper Alloys
Silver Plate per ASTM B700, Type II, Grade D, Class S, .00030 / .00040 thick over Electroless Nickel Plate per SAE AMS 2404 (Low Phosphorus 2% to 8%), .00005 / .00015 thick over Copper Flash per SAE AMS 2418, .00001 / .00005 thick. Total plating thickness .00036 / .00060.
2.4.2 [bookmark: _Toc287529276][bookmark: _Toc287533420][bookmark: _Toc287533552]Aluminum Alloys
Silver Plate per ASTM B700, Type II, Grade D, Class S, .00030 / .00040 thick over Electroless Nickel Plate per SAE AMS 2404 (Low Phosphorus 2% to 8%), .00005 / .00015 thick over Zincate (double dip) per ASTM B253. Total plating thickness .00035 / .00055.
2.4.3 [bookmark: _Toc287529277][bookmark: _Toc287533421][bookmark: _Toc287533553]Aluminum Alloys – Specialty Plating, Low PIM
Silver Plate per ASTM B700, Type II, Grade D, Class S, .00030 / .00040 thick over Electroless Nickel Plate with High Phosphorus (Greater than 11.2%) Non Magnetic Properties (no Electrolytic Nickel Plating or Strike allowed) per ASTM B733, Type V, .00005/.00010 thick. The Electroless Nickel plating bath composition, PH, temperature of the solution, and bath age must be controlled to achieve Phosphorus content 11.2% - 12.5%.

Notes:
In order to achieve optimum nonmagnetic properties of the Nickel plating the following plating bath controls are recommended:
· Plating Phosphorus Content 12% - 12.5% should be targeted in order to ensure nonmagnetic plating properties
· Plating Bath PH Range		-	4.6 – 4.8
· Plating Bath Temperature 	-	87 ± 0.5 ⁰C
2.4.4 Aluminum Alloys
Applications requiring nonmagnetic nickel for optimum insertion loss.
Silver Plate per ASTM B700, Type II, Grade D, Class S, .00030 / .00040 thick over Electroless Nickel Plate with High Phosphorus (Greater than 11.2%) Non Magnetic Properties per ASTM-B733, Type V, .00005/.00015 thick over Zincate (double dip) per ASTM B253. Total plating thickness .00035 / .00055.
2.5 [bookmark: _Toc442166713]Chemical Conversion Coat
2.5.1 [bookmark: _Toc287529279][bookmark: _Toc287533423][bookmark: _Toc287533555]Aluminum Alloys - Electrical applications requiring low resistance
Chemical Conversion Coat per MIL-DTL-5541, Type I, Class 3 (Gold).
2.5.2 [bookmark: _Toc287529280][bookmark: _Toc287533424][bookmark: _Toc287533556]Aluminum Alloys – Non-Electrical applications
Chemical Conversion Coat per MIL-DTL-5541, Type I, Class 1A (Gold).
2.5.3 [bookmark: _Toc287529281][bookmark: _Toc287533425][bookmark: _Toc287533557]Aluminum Alloys – Special applications requiring a clear finish.
Chemical Conversion Coat per MIL-DTL-5541, Type I, Class 3 (Clear).
2.5.4 [bookmark: _Toc287529282][bookmark: _Toc287533426][bookmark: _Toc287533558]Aluminum Alloys – Special applications requiring ROHS Compliance.
Chemical Conversion Coat per MIL-DTL-5541, Type II, Class 1A (Clear).
2.6 [bookmark: _Toc287529283][bookmark: _Toc287533381][bookmark: _Toc287533427][bookmark: _Toc287533559][bookmark: _Toc442166714]Passivation
2.6.1 [bookmark: _Toc287529284][bookmark: _Toc287533428][bookmark: _Toc287533560]Stainless Steel Alloys
Passivate per ASTM A967, SAE AMS 2700, or equivalent.
2.7 [bookmark: _Toc287529285][bookmark: _Toc287533382][bookmark: _Toc287533429][bookmark: _Toc287533561][bookmark: _Toc442166715]Hard Anodize
2.7.1 [bookmark: _Toc287529286][bookmark: _Toc287533430][bookmark: _Toc287533562]Aluminum Alloys
Anodize per Mil-A-8625, Type III, Class 1, .0020 / .0025 thick. (Hard Anodize, non-dyed)
2.8 [bookmark: _Toc287529287][bookmark: _Toc287533383][bookmark: _Toc287533431][bookmark: _Toc287533563][bookmark: _Toc442166716]Tin Plate
2.8.1 [bookmark: _Toc287529288][bookmark: _Toc287533432][bookmark: _Toc287533564]Copper / Copper Alloys
Tin Plate per ASTM-B545 .00020/.00030 thick, Bright Finish, Solderability required.
2.8.2 [bookmark: _Toc287529289][bookmark: _Toc287533433][bookmark: _Toc287533565]Deleted



2.9 [bookmark: _Toc287529290][bookmark: _Toc287533384][bookmark: _Toc287533435][bookmark: _Toc287533567][bookmark: _Toc442166717]Zinc Plate
2.9.1 [bookmark: _Toc287529291][bookmark: _Toc287533436][bookmark: _Toc287533568]Magnetic Iron / Low Carbon Steel Alloys
[bookmark: _Toc287533437][bookmark: _Toc287533569]Zinc Plate per ASTM B633, Type II, .00020 / .00030 thick.


3 [bookmark: _Toc287529292][bookmark: _Toc287533385][bookmark: _Toc287533438][bookmark: _Toc287533570][bookmark: _Toc442166718]Dry Film Lubrication Processes
3.1 [bookmark: _Toc287529293][bookmark: _Toc287533386][bookmark: _Toc287533439][bookmark: _Toc287533571][bookmark: _Toc442166719]Dicronite Process – Tungsten Disulfide
Dry Film Lubricate per Dicronite DL-5 process.
Suggested Source:
Dicronite Drylube/Rotary Company
816 East Edna Place
Covina, CA 91723
(626) 967-3729

3.2 [bookmark: _Toc287529294][bookmark: _Toc287533387][bookmark: _Toc287533440][bookmark: _Toc287533572][bookmark: _Toc442166720]Microseal Process – Tungsten Disulfide
Dry Film Lubricate per Microseal 300-1 process.
Suggested Source:
EM Coating Solutions
6940 Farmdale Avenue
North Hollywood, CA 91605
(818) 983-1952

4 [bookmark: _Toc287529295][bookmark: _Toc287533388][bookmark: _Toc287533441][bookmark: _Toc287533573][bookmark: _Toc442166721]Insulation Processes
4.1 [bookmark: _Toc287529296][bookmark: _Toc287533389][bookmark: _Toc287533442][bookmark: _Toc287533574][bookmark: _Toc442166722]Aluminum Alloy Coil Bobbins – Low Friction Solenoid Applications
Hardtuf X20 Anodize per Mil-A-63576, .0018 / .0020 thick.
Suggested Source:
Tiodize
15701 Industry Lane
Huntington Beach, CA 92649
714-902-0511
www.tiodize.com 
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