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Introduction 

Several drivers to reduce use of toxic metals:
• Hexavalent chromium (Cr VI) is a Class 1 carcinogen
• Stricter OSHA regulations
• Toxic Metal Reduction in Surface Finishing of Army 

Weapon Systems (PP-2-02-04)
• Trivalent chromium (Cr III) alternatives are still toxic
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Introduction 

Zirconium (Zr) pretreatments:
• Zr alternatives studied more in depth in recent decades.
• Advantages include milder bath pH and cost savings as 

thinner coatings are needed for sufficient corrosion 
inhibition.

• Commercially available, but not widespread use in DOD.
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Objective 

Facilitate the use of Zr pretreatments within the DOW:
• Update MIL-DTL-81706 to Rev C
• Obtain commercially available Zr pretreatments
• Devise a test plan and run qualification testing
• Leverage results to conduct demonstrations
• Update QPL for MIL-DTL-81706 Rev C



ES3 Proprietary Data. All Rights Reserved.Use or disclosure of data contained on this sheet is subject to 
the restrictions on the title slide of this presentation

Updates to MIL-DTL-81706
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Test Plan

Tests Pretreatment

General Properties Coating Weight

Corrosion
ASTM B117

Beach exposure

Adhesion

Dry Tape

Wet tape

Pull-off strength

E-Chem Electrical Contact 
Resistance
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Results: Coating Weight 

Zr Pretreatment #1

Zr Pretreatment #2

Zr Pretreatment #3
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Results: Corrosion- 168 Hrs. ASTM B117 

Zr Pretreatment #1 Zr Pretreatment #3Zr Pretreatment #2Legacy Tri-CrLegacy Hex-Cr
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Results: Dry Tape Adhesion 
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Results: Wet Tape Adhesion 
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Results: Pull-off Strength 
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Results: Electrical Contact Resistance
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Conclusion 

•  Zr-based pretreatments show potential as alternatives for 
chromium containing ones for the pretreatment of aluminum 
alloys. 

•  However, more work is needed before these products can 
be fully qualified to the new revision of MIL-DTL-81706.
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What’s Next

• Continue testing:
o Shelf-life testing
o Galvanic corrosion
o Monitor beach exposure

• Incorporate comments/ feedback into MIL-DTL-81706
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