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COPPER AMS 2418

Copper Plating creates an outstanding barrier layer that can cover substrate metals and alloys. Providing
an easy to plate, level substrate, Copper can be used as an underplate for deposits such as: Nickel, Tin,
Gold, or Silver. It offers an excellent diffusion barrier preventing components of the base material from
migrating into the subsequent plating layers, can be used as a heat treat stop-off, and for EMI shielding
in electronic circuitry.

0.0005 - 0.0007”
0.0007 - 0.002”

Engineering Plating

Plating for Masking

Type 1
Type 2

Other specifications: Mil-C-14550 (superceded by AMS 2418), ASTM B734

GOLD

ASTM B488

Gold Plating is utilized for its corrosion and tarnish resistance, bondability, low and stable contact
resistance, improved conductivity, solderability, and infrared reflectivity. Type, characterizing minimum
purity, Code, designating Knoop hardness, and thickness determine the final coating.

Type | 99.7% minimum gold purity

Type lI 99.0% minimum gold purity

Type lll 99.9% minimum gold purity

Code A 90HK max hardness

Code B 90-200HK hardness

Code C 130-200HK hardness

Code D 200HK minimum hardness

Class Thickness shall be specified as minimum in micrometers such as: 0.25, 0.5, 0.75, 1.0, 1.25, 2.5, 5.0

Code A & C are available at Nico Products
Other specifications: Mil-G-45204, AMS 2422, Mil-DTL-45204

NICKEL (Electrolytic)

AMS-QQ-N-290

Electrolytic Nickel Plating is used for corrosion resistance, lubricity, cosmetics, conductivity, wear, and high
temperature applications. Thickness may vary based on current density and high current density areas.

Class 1 Grade A — 0.0016 thick
Grade B — 0.0012 thick
Grade C — 0.0010 thick
Grade D — 0.0008 thick
Grade E — 0.0006 thick
Grade F — 0.0004 thick
Grade G — 0.0002 thick

Class 2 Thickness as called for on purchase order. If not specified, thickness to be 0.002 to 0.003”.

See Table 1 for additional information for Class 1 plating.
Other specifications: AMS 2403, ASTM B689, QQ-N-290, AMS 2424, Mil-P-27418

TIN ASTM B545

Tin Plating is most commonly used in applications requiring corrosion resistance, solderability, and EMI
shielding. Plated parts have a gray and white appearance, is soft yet very ductile and comes in either a
bright or matte finish. To prevent zinc migration and poor solderability, brass or other copper alloys must
have a minimum of 0.0001” copper underplate or minimum of 0.00005” nickel underplate. This finish will
tarnish easily and solderability will decrease with age.

Appearance
ASTM B 545 Type | Matte
Type ll Bright
Minimum Thickness
SCA 0.0001”
SCB 0.0002”
SCC 0.00032”
SCC 0.0004” (Steel)
SCD 0.0006"
SCD 0.0008” (Steel)
SCE 0.0012”
SCF 0.00006"

Other Specifications: Mil-T-10727 (superseded by ASTM B545), AMS 2408

SILVER

ASTM B700

Silver Plating is most commonly used in applications requiring corrosion resistance, solderability, lubricity,
and electrical conductivity. This finish will tarnish easily and solderability will decrease with age.
Anti-galling uses are common for Silver Plating. Appearance is matte to bright.

ASTM B700 Grade A Matte (Available at Nico Products)
Grade B Bright (Not available at Nico Products)
Grade C Bright (Chemically or Mechanically Brightened — Not available at Nico Products)
Grade D Semi-Bright (Available at Nico Products)
Class N No supplementary treatment
Class S Supplementary chromate treatment to resist tarnishing
Class T Supplementary non-chromate treatment to resist tarnishing

Other Specifications: QQ-S-365, AMS 2411, AMS 2412

PHOSPHATE - MANGANESE & ZINC

Mil-DTL-16232

This specification covers two types of heavy phosphate coatings for ferrous metals, applied by immersion.
The coatings consist of a Manganese Phosphate or Zinc Phosphate base and, when specified, a supple-
mentary treatment. Phosphate coatings provide an inert layer that will help prevent rusting as well as to
provide a stable base for application of other coatings such as paint. Qil is often applied to a phosphate
coating as further protection against corrosion.

Type M — Manganese Phosphate Base

e Class 1 Supplementary preservative treatment or coating as specified

e Class 2 Supplementary treatment with lubricating oil (Mil-PRF-3150)

e Class 3 No supplementary treatment

e Class 4 Chemically converted (may be dyed to color as specified) with no supplementary

coating or coating specified (Not available at Nico Products)
Coating weight prior to supplemental treatment shall be a minimum of 16 grams per square meter, or less if specified.

Type Z - Zinc Phosphate Base

e Class 1 Supplementary preservative treatment or coating, as specified

e Class 2 Supplementary treatment with preservative (Mil-PRF-3150)

e Class 3 No supplementary treatment

e Class 4 Chemically converted (may be dyed to color as specified) with no supplementary

coating or coating specified (Not available at Nico Products)
Coating weight prior to supplemental treatment shall be a minimum of 11 grams per square meter

Degreasing and abrasive blasting shall be used prior to Phosphating unless otherwise specified on the drawing or in the
contract. Parts with a surface or through hardness of Rockwell C 39 or greater may need to be stress relieved prior to
phosphate coating. For coating types M and Z on steel with a hardness of Rockwell C of 39 or greater, embrittiement relief bake
is required, unless otherwise specified.

Other Specifications: TT-C-490
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ASTM B633

This specification covers requirements for corrosion protection for electrodeposited Zinc coatings applied
to iron, steel, or other substrates. Chromates/Passivates and post process Topcoats are available to
enhance corrosion protection upon request.

ASTM B633 Hours to white corrosion
Type | N/A As plated, no post treatment
Type Il 96 hours W/Yellow Chromate Conversion
Type lll 12 hours W/Colorless Chromate Conversion
Type IV N/A W/Phosphate Conversion Coatings
Type V 72 hours W/Colorless Passivate
Type VI 120 hours W/Colored Passivate
Minimum thickness
Fe/Zn 25 24 um (0.001”) SC4 (Very Severe)
Fe/Zn 12 12 um (0.0005”) SC3 (Severe)
Fe/zZn 8 8 um (0.00032") SC2 (Moderate)
Fe/Zn 5 5um (0.0002") SCI (Mild)

Other Specifications: ASTM F1941/1941m, AMS 2402, QQ-Z-325
Nico Products offers Clear, Yellow, Black, and Olive Drab Chromates/Passivates, various Topcoats, along with Rack and Barrel processing.

DECORATIVE CHROME

AMS 2460

This plating has been used typically as a decorative finish, to improve corrosion resistance, to extend tool
and die life, to maintain accuracy of gauges, and to recondition worn or undersized parts.

Corrosion protective plating (Type | — bright finish & Type Il — satin finish)

Class 1
Engineering plating

Class 2

Nico Products offers Trivalent Chrome only in conjunction with Nickel Plating — thickness of .00003” or less.

ASTM B841

ZINC NICKEL

Zinc Nickel provides excellent corrosion resistance, 1,000 hours to red rust. Excellent non-
embrittlement properties make Zinc Nickel very attractive for high strength fastener applications.

This finish is also considered a direct replacement for cadmium in a number of connector applications.
Growing applications for Zinc Nickel can be found in Automotive, Aerospace, Recreation, and
Electronics industries.

Class 1 Minimum of 5% nickel and maximum 12% nickel (Not available at Nico Products)
Class 2 Minimum of 12% nickel and maximum 16% nickel (Available at Nico Products)
Type A Colorless Conversion

Type B Yellow Iridescent Conversion (Not available at Nico Products)

Type C Bronze Conversion (Not available at Nico Products)

Type D Black Chromate Conversion

Type E Any of the above plus organic topcoat

Grade 5 Minimum thickness 5um (0.0002”)

Grade 8 Minimum thickness 8um (0.00032")

Grade 10 Minimum thickness 10um (0.0004”")

Other Specifications: AMS-2417, ASTM F1941/1941M, Mil-PRF-32647

Mil-A-8625

ANODIZE & HARDCOAT

Anodize and Hardcoat coatings are offered on aluminum substrates. By creating a layer of aluminum
oxide, parts can be dyed to achieve cosmetic appearance when specifying a Type Il (Anodize) finish.
Anodize and Hardcoat coatings offer increased corrosion resistance (336 hours on a panel), increased
wear resistance, electrical insulation, improved appearance through the use of dyes, improved paint
adhesion, and enhanced heat dissipation. For applications requiring enhanced wear characteristics,
Hardcoat wears similar to material with a 65 RC.

Anodize (Type Il)

Class 1 Clear (No Dye)
Class 2 Dyed (Color to be specified. Establishing a color range is recommended)
Thickness .00007/.001”

Hardcoat (Type IIl)

Class 1 Clear (No Dye)
Class 2 Dyed
Thickness .0005/.0045” (Avtec offers thicknesses up to .0024”)

As the surface of the aluminum is converted to aluminum oxide, Anodize and Hardcoat both buildup and penetrate into the surface
of the material. A rule of thumb is 1/3 buildup and 2/3 penetration for Anodize coatings, while Hardcoat is 50% buildup and 50%
penetration, varying by alloy. Teflon — Post process applied Teflon (PTFE) offered at Avtec per specification Mil-A-63576 Type I.

Other specifications: Mil-PRF-8625, AMS 2469, AMS A8625

AMS-2485

BLACK OXIDE

A uniform coating for ferrous metals. Primarily a cosmetic coating offering very limited protection under
mild corrosive conditions. Requires oil for corrosion protection. Typically for moving parts which cannot
tolerate the dimensional change of more corrosion resistant coatings. For decorative applications along
with use to decrease light reflection and Alkaline oxidation. For wrought iron, cast and malleable irons,
plain carbon, and low-alloy steel.

No dimensional change | Avtec offers rack and barrel processing.

Other Specifications: Mil-DTL-13924 (not offered by Avtec)

Mil-DTL-5541

CHROMATE CONVERSION

Chromate Conversion coatings, sometimes referred to as Chromate or Chem-Film, refer to a process of
applying a thin barrier coating on the substrate to passivate aluminum alloys to slow the formation of
corrosion. The film improves paint adhesion on aluminum alloys and die castings. Chromate has no
measurable thickness.

Type 1 Hexavalent (Class 1A & Class 3)

Class 1A Yellow to Brown in color. For maximum protection against corrosion, and for surfaces to be painted or left unpainted.
Class 3 Yellow. For protection against corrosion where lower electrical resistance is desired.

Type 2 ROHS (Class 1A & Class 3)

Class 1A Clear in color (can have a blue tint)

Class 3 Clear in color (can have a blue tint)

Other Specifications: Mil-DTL-81706, Mil-C-5541

ASTM B607-91

NICKEL BORON

Nickel Boron is known for its ability to uniformly coat complex shapes without post grinding, provides
excellent hardness, wear, and abrasion characteristics. This coating has become widely embraced in the
marketplace for firearm components and applications requiring high solderability. This coating has a low
coefficient of friction.

Type 1 Standard thickness callouts are .0003 - .0005”
Pre-blasting recommended for improved adhesion on hardened material.

FOR REFERENCE ONLY.

Please refer to the appropriate specification for comprehensive requirements.
Pre or post bake may be required in any of the above specifications and are available at The Lindgren Group. Please refer to your specification for bake requirements and/or other requirements deemed
necessary to meet the intent of the specification. Avtec Finishing Systems and Nico Products can also process to other Mil-Standards, ASTM, and AMSﬁeufnt ci anlwnh OEM Specific Standards.
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ELECTROLESS NICKEL AMS 2404

Electroless Nickel is an autocatalytic deposition of a nickel-phosphorus alloy onto a metal substrate.
Electroless Nickel creates a reliable deposit that is repeatable, and uniform in thickness. Plating can be
designed for applications requiring corrosion, wear, and other engineered specifications.

Class 1 As plated with no subsequent heat treatment. A bake for hydrogen embrittlement
relief is not considered a heat treatment.
Class 2 Heat treated to obtain required hardness. May be used on all metals not affected by heating to 500F and above.
Class 3 Aluminum alloys non-heat-treatable, and beryllium alloys processed to improve adhesion of the nickel deposit.
Class 4 Aluminum alloys, heat-treatable, processed to improve adhesion of the nickel deposit.
Grade A 0.0010 inch minimum thickness.
Grade B 0.0005 inch minimum thickness.
Grade C 0.0015 inch minimum thickness.

Other Specifications: AMS-C-26074 & Mil-C-26074E are superseded by AMS 2404.

AMS 2454

ELECTROLESS NICKEL TEFLON

This specification establishes the requirements for an electroless nickel plate that is codeposited with
polytetrafluoride (PTFE). This deposit has been used typically to provide a uniform build-up on intricate
shapes for improvement of wear resistance, low reflectivity, and/or as an electrically conductive finish
with improved corrosion resistance, though not limited to such applications. The deposit is generally dark
and nonreflective.

Service Class Salt Spray Hours
SCO Not Required
SC1 48

SC2 100

SC3 192

SC4 500

SC5 1000

SC6 2000
PTFE-Nickel Composite Layer Thickness (Minimum)
Grade Inches

1 0.0001

2 0.0003

3 0.0007
Underplate Layer Thickness (Minimum)
Grade Inches

A 0.00005

B 0.0001

C 0.0002

D 0.0003

E 0.0005

F 0.0007

G 0.0010

H 0.0014

Phosphorus Content of Plating

Type Phosphorus % by Weight

| No Requirement

Il 1103

1l 3t05

v 5t09

V 9 and above (The Lindgren Group offers Type V)

Please refer to the specification for information regarding Stress Relief Treatment and Hydrogen Embrittlement Relief.

ELECTROPOLISH ASTM-B-912-00

Electrolytic process which may diminish scratches, burrs, and unwanted sharp edges. Finishes from satin
to mirror-bright are produced by controlled time, temperature, or both. May improve corrosion resistance
and remove heat treat oxidation or scale. Commonly used in conjunction with passivate to remove free iron.

Typical thickness loss 0.0002 — 0.0004” Process is not recommended for close tolerance parts.

PASSIVATE AMS 2700

Intended to improve the corrosion resistance of parts made from austenitic, ferritic, and martensitic corrosion-
resistant series such as 300, and 400 series and precipitations hardened corrosion-resistant steels.

AMS 2700 Method 1 & 2 Types1,2,3,4,5,6,7,and 8

AMS QQ-P 35 Type 2, Type 6, and Type 8

ASTM A967 Nitric 1-5 and Citric 1-5

ASTM A380 Code F, Code G, Code J, and Code N

Other Specifications: ASTM A967

VAPOR DEGREASE Offered at both Avtec & Nico

Vapor Degreasing is designed to remove light oils from component parts. Recommended in conjunction
with other processes.

BLASTING Offered at both Avtec & Nico

Offering both automated and hand blasting, mechanical finishing is designed to assist customers in the
following ways. Removal of heat treat scale and slight imperfections, enhancing surface appearances, and
providing for surface uniformity. Glass Bead, and aluminum oxide blasting are offered by The Lindgren Group.

DRY FILM

Solid film lubricants are designed to reduce friction between surfaces. Ideal for use in extreme
environments, high and low temperature and pressure. Very durable coating with excellent anti-galling
characteristics, Molybdenum Disulfide (Dry Film) is a thermally cured organic binder system.

SHOT PEENING

Fully automated stainless steel process to improve surface uniformity, removal of scale and slight surface
imperfections. Enhances surface appearance.
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