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Specification History

• Accompanies MIL-STD-3021 

• Created 12 May 2014

• Amendment 1, 26 SEP 2014

• Amendment 2, 23 AUG 2015

• Revision A, forthcoming

Acquisition Path

• Specification (QPL & NSNs)

• System Engineering Drawing

• Contracts for acquisition

• Full Transition
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Specification Term Guide

• PIN – Part Identifying Number

• NSN – National Stock Number

• QPL/QPD – Qualified Products List / Qualified Products Database

• CEA – Cognizant Engineering Authority

• PA – Preparing Activity

• Qualification – The process by which a powder is added to the QPL/QPD

• Conformance – The process by which the quality of the powder is ensured for future contracts
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MIL-DTL-32495 Revision Goals

MIL-DTL-32495A Goals

• Expand specification to include many other powders beyond aluminum and its alloys

• Designate Part or Identifying Number (PIN) - PINs to be used for powders acquired by this specification

• Define powder quality for acceptance including contaminants, shelf life, and storage practices 

• Include sample images to define quality of spray with examples to reject

• Establish Qualified Products List (QPL) document – Prior requirement was First Article.

• QPL & QPD will include products with assigned National Stock Numbers (NSNs)
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MIL-DTL-32495 - Cognizant Engineering Authority

The ARL Advanced Materials & Processes Team (Cold Spray Team) and the other knowledgable 

government representatives may serves as Cognizant Engineering Authorities (CEAs) to determine if new 

powders will meet their application’s minimum acceptance criteria necessary for inclusion within the 

companion QPL document.  

When the CEA has determined that a powder satisfactorily fulfills the compulsory criteria of MIL-DTL-32495

the powder and its qualification data are submitted to the Preparing Activity (PA), the ARL Specifications and 

Standards Office, for final review, assignment of a new NSN and inclusion into the QPL/QPD document.

Mr. William Lum of the ARL Specifications and Standards Office manages QPL/QPD and NSN assignment 

activities.
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MIL-DTL-32495A Additions

Group I contains iron and steel-based 

alloys powders

Classes

Class A:  Un-alloyed iron 

powder.

Class B:  Plain carbon steels 

powder.  (1008)

Class C:  Low Alloy steels 

powder.  (4340)

Class D:  High alloy and 

stainless steels powder. (304, 

316, 13-8 Mo, 15-5 PH, 17-4. 

PH, AM-355, Incoloy A-286)

Class E:  Tool steels powder. 

Class F:  nonsteel iron alloy 

powder.
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Group II contains aluminum and 

aluminum-based alloys powders

Classes

Class A:  Pure Aluminum 

Powder.  (commercially pure, 

high purity)

Class B:  1000 series Al 

powder.

Class C:  2000 series Al 

powder. (2024)

Class D:  3000 series Al 

powder. (3003)

Class E:  4000 series Al 

powder. (4047)

Class F:  5000 series Al 

powder. (5056, 5083)

Class G:  6000 series Al 

powder. (6061)

Class H:  7000 series Al 

powder. (7050, 7075)

Class J:  8000 series Al 

powder.

MIL-DTL-32495A Additions
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Group III contains copper and 

copper-based alloys powders

Classes

Class A:  un-alloyed copper 

powder.

Class B:  bronze alloy powder. 

(DT-31)

Class C:  brass alloy powder. 

(cartridge brass)

MIL-DTL-32495A Additions
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Group IV contains magnesium and 

magnesium-based alloys powders

Classes

Class A:  un-alloyed 

magnesium powder.

Class B:  magnesium alloy 

powder.

MIL-DTL-32495A Additions
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Group V contains zinc and 

zinc-based alloys powders

MIL-DTL-32495A Additions

Classes

Class A:  un-alloyed zinc 

powder.

Class B:  zinc alloy powder.
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Group VI contains silver and 

silver-based alloys powders

MIL-DTL-32495A Additions

Classes

Class A:  un-alloyed silver 

powder.

Class B:  silver alloy powder.
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Group VII contains gold and 

gold-based alloys powders

MIL-DTL-32495A Additions

Classes

Class A:  un-alloyed gold 

powder.

Class B:  gold alloy powder.
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Group VIII contains tin and 

tin-based alloys powders

MIL-DTL-32495A Additions

Classes

Class A:  un-alloyed tin 

powder.

Class B:  tin alloy powder.
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Group IX contains cobalt and 

cobalt-based alloys powders

MIL-DTL-32495A Additions

Classes

Class A:  un-alloyed cobalt 

powder.

Class B:  cobalt alloy powder.
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Group X contains zirconium, and 

zirconium-based alloys powders

MIL-DTL-32495A Additions

Classes

Class A:  un-alloyed zirconium 

powder.

Class B:  zirconium alloy 

powder.
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Group XI contains nickel and 

nickel-based alloys powders

Classes

Class A:  un-alloyed nickel 

powder.

Class B:  iron, nickel, Co alloy 

powder.

Class C:  nickel Cr/Fe/Mo alloy 

powder. (Inconel 625, Inconel 

718)

Class D:  nickel / Cu alloy 

powder.

Class E:  nickel / Mo alloy 

powder.

Class F:  other nickel alloy 

powder.

MIL-DTL-32495A Additions
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Group XII contains refractory metals

powders

Classes

Class A:  un-alloyed niobium 

powder.

Class B:  niobium alloy powder.

Class C:  un-alloyed 

molybdenum powder.

Class D:  molybdenum alloy 

powder.

Class E:  un-alloyed tantalum 

powder. (R05200)

Class F:  tantalum alloy 

powder. (R05255)

Class G:  un-alloyed tungsten 

powder.

Class H:  tungsten alloy 

powder. (WC-Co)

Class J:  un-alloyed rhenium 

powder.

Class K:  rhenium alloy powder. 

MIL-DTL-32495A Additions
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Group XIII contains Platinum Group metals

powders

Classes

Class A:  un-alloyed platinum 

powder.

Class B:  platinum alloy powder.

Class C:  un-alloyed palladium 

powder.

Class D:  palladium alloy powder.

Class E:  un-alloyed iridium 

powder. 

Class F:  iridium alloy powder. 

Class G:  un-alloyed rhodium 

powder.

Class H:  rhodium alloy powder. 

Class J:  un-alloyed osmium 

powder.

Class K:  osmium alloy powder. 

Class L:  un-alloyed ruthenium 

powder.

Class M: ruthenium alloy powder. 

MIL-DTL-32495A Additions
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Group XIV contains titanium and 

titanium-based alloy powders

Classes

Class A:  un-alloyed titanium 

powder. (ASTM Grade 1-4)

Class B:  Alpha/Near Alpha 

titanium alloy powder.

Class C:  Alpha/Beta titanium 

alloy powders. (ASTM Grade 5 

Ti-6Al-4V & ASTM Grade 23 

Ti-6Al-4V)

Class D:  Beta/Near Beta 

titanium alloy powder. 

MIL-DTL-32495A Additions
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Group XV contains chromium, and 

chromium-based alloys powders

MIL-DTL-32495A Additions

Classes

Class A:  un-alloyed chromium 

powder.

Class B:  chromium alloy 

powder.
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Group XVI contains lithium, and 

lithium-based alloys powders

MIL-DTL-32495A Additions

Classes

Class A:  un-alloyed lithium 

powder.

Class B:  lithium alloy powder.
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Group XVII contains Rare Earth powders

MIL-DTL-32495A Additions

Classes

Class A:  48% mischmetal 

powder.
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Group XVIII contains Metal Matrix 

Composite powders

MIL-DTL-32495A Additions

Classes

Class A:  Carbide Based 

Blends alloy powder. (CrC-Ni 

blend, CrC-NiCr blend)
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Group XIX amorphous and high 

entropy alloy based powders

MIL-DTL-32495A Additions

Classes

Class A:  Amorphous alloy 

powder.

Class B:  High entropy alloy 

powder.
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MIL-DTL-32495A Flow Chart 
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MIL-DTL-32495A
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MIL-DTL-32495A Test Requirements

• Qualification vs Conformance Tests

 4.2: All test results are forwarded to CEA for 

maintaining and submission to PA

• Determination of Suitable CS Powders

 Evaluation of quality and sprayability

• Evaluation of “Grade 2” powders

 Ensuring properties for structural applications

• Retention qualification

 DD Form 1718 (Cert. of Qualified Products)

• Images of Powders (In progress)
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MIL-DTL-32495A Packaging and Shelf Life

• Oxygen and moisture can affect ability to spray and deposit powders

• Avoiding exposure to atmosphere is best practice for cold spray powders

• Shelf-life of powder vary from powder to powder

• Packing in appropriately sized containers reduces unnecessary  environmental exposure

• Contracting officer sets packaging requirements or selects a recommendation

• Individually inert packed, sealed metal container for protection, desiccant packets to prevent moisture

• Individual plastic bags, sealed metal container, desiccant packets

• Individual plastic bags, sealed plastic container
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MIL-DTL-32495A Submission Package

• Initial samples are forwarded to testing activities

• Test results forwarded to CEA

• See 6.6 Submission Package for guidance

• CEA may use own certified facility

• ISO 9000/IEC 17025, NADCAP, NVLAP certified reports

• CEA approved submissions forwarded to PA

• PA serves as final reviewer and QPD manager

• QPD manager also maintains document records



UNCLASSIFIED: Approved for Public Release; Distribution is Unlimited

UNCLASSIFIED: Approved for Public Release; Distribution is Unlimited The Nation’s Premier Laboratory for Land Forces

Questions

• Forward questions and comments to:

• Brian E. Placzankis - ARL Specifications & Standards Office, PA

Brian.e.Placzankis.civ@mail.mil

410-306-0841

• William S. Lum - ARL Specifications & Standards Office, QPD Manager

William.s.lum.civ@mail.mil

410-306-0706

• Gehn D. Ferguson - ARL Cold Spray Action Team

Gehn.d.ferguson.civ@mail.mil

(410) 306-0751

mailto:Brian.e.Placzankis.civ@mail.mil
mailto:William.s.lum.civ@mail.mil
mailto:Gehn.d.ferguson.civ@mail.mil
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Thanks!


