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LHE ZnNi - 70,000 ft
Overview of Challenges

 Feasibility – Identifying a Feasible Cd Substitute
 Funding – Obtaining Funding from Various Sources
 Partnering – Garnering Industry Support
 Testing – Locking Specification Requirements
 Coordination – Various Organizations & Industry

– Testing Requirements
 Production Line Changes – Installation of Tanks

– Installation of 3,200 Gallon LHE ZnNi Production Line
 Component Conversion - Cd/IVD Al to LHE ZnNi

– 3000+ landing gear components 
 Acceptance/Ownership – By the Overhaul Facility
 Industry Implementation – New Production w/LHE ZnNi
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LHE ZnNi Partners
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Reason for Change:
Issues with Cadmium

 Health issues
– Kidney & Lung damage
– Bone embrittlement

 Known Carcinogen 
– (EPA 17 Chemical)

 Possibly Leech into Ground 
Water during aircraft washing 
operations

 Possible Inhalation/Absorption 
During aircraft maintenance 

 Cyanide Plating Bath

Cadmium plating tank
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Reason for Change: 
LHE ZnNi Benefits

 LHE ZnNi
– Replaces IVD aluminum & Cadmium (Drop in replacement for Cd)
– Not affected by during high temperature event (Tested to 600 °F)
– Repairable in the field / brush plating / non toxic
– Not classified as carcinogen
– Similar corrosion protection to Cd
– More abrasion resistant then Cd

LHE ZnNi plated landing gear components
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The Journey:
LHE ZnNi – SBIR Phases

LHE ZnNi SBIR AF071-320
 Phase I, 14 May 2007

 Feasibility

 Phase II, 11 Aug 2008
 Testing and qualification 

 Phase III, 2 Aug 2010 to Current
 Implementation

LHE ZnNi plating Fixture
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The Journey:
LHE ZnNi Qualification Testing

Test Specification Result
Adhesion ASTM B571 Passed
Hydrogen Embrittlement ASTM F519 Passed
Re-embrittlement ASTM F519,

USAF Dwg 9825019
Passed

Liquid & Solid Metal Embrittlement ASTM F519 Passed
Fatigue ASTM E466 Passed
Corrosion ASTM B117 Passed
Brush Plating Process
(Touch Up)

ASTM B117, 
ASTM B571, 
ASTM F519

Passed
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Process Specification

 Source Control Dwg

The Journey: LHE ZnNi Drawings
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The Journey: LHE ZnNi 325 Gallon
Prototype Plating Process

325 gal. prototype LHE 
ZnNi plating tank

325 gal. prototype tri-chromium 
conversion coating tank
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The Journey: LHE ZnNi 
System Safety Evaluation
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The Journey: Letter of Notification 
for Implementation  
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The Journey: USAF LHE ZnNi 
Plating Line Installation

LHE ZnNi and cadmium plating line schematic 
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The Journey: LHE ZnNi Prototype 
Plating Line Installation

LHE ZnNi site preparation for installation 
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The Journey: LHE ZnNi 3200 gallon 
Prototype Plating Line 

IZ-C17+ LHE ZnNi plating line Fully Operational 
May 2013
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The Journey: 
Master Process Order (MPO)
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The Journey: 
Process Order Template
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LHE ZnNi plating 
without conformal 

anode

LHE ZnNi plating 
conformal anode

The Journey: 
LHE ZnNi Conformal Anodes 

LHE ZnNi plating 
conformal anode
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MLG bogie of installation stand 

The Journey: 
LHE ZnNi Conformal Anodes



Parts on the Shelf and Contracts in Place

The Journey: 
LHE ZnNi Conformal Anodes

NLG drag brace plating process
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The Journey: 
LHE ZnNi Conformal Anodes

NLG piston after plating in fixture
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The Journey: 
LHE ZnNi Conformal Anodes

MLG trunnion spindle after plating in fixture
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The Journey: Field Corrosion Test 
El Segundo, CA,  Corrosion Site

Parts plated without 
conformal anodes at 
corrosion test site 

for 3.9 Years

Cadmium LHE ZnNi 
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The Journey: LHE ZnNi 
Commercialization & Implementation

 ES3 and USAF involved other commercial 
companies 

 19 Commercial facilities have adopted the LHE 
ZnNi plating process and installed plating lines

 10 Additional facilities are currently installing 
plating lines
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LHE ZnNi Commercial Facilities

Company Location Company Location
Hi-Tech Mtl Finishing Denton, TX ES3 Warner Robins, AL

DCI-Aerotech Detroit, MI Curtiss-Wright Shelby, NC

Courter Hall Garland, TX UTAS Oakville, ON, CA

Southwest United Tulsa, OK Boeing Company Portland, OR

Omni Metal Finishing Fountain Valley, CA Installing Plating Lines
Anoplate Syracuse, NY Ripak Aerospace W. Babylon, NY

Tech Metals Dayton, OH Alcoa Fastening Systems Torrance, CA

Art Brass Aerospace Seattle, WA Bristol Industries Brea, CA

QC Plating Ontario, CA Embee Santa Ana, CA

Metal Surfaces, Inc Bell Gardens, CA Electrolurgy Irvine, CA

California Technical Plating San Fernando, CA Reid Metal Finishing Santa Ana, CA

Moog Aircraft Torrance, CA Central Metal Finishing N. Andover, MA

Heroux Devtek Longqueuil, QE, CA QC Plating Ontario, CA

Fitz Aerospace N. Richland Hills, TX SW United-Canada Brampton, ON, CA

Hartwell Mfg Cucamonga, CA NAVAIR Jacksonville, FL
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Summary: LHE ZnNi - 70,000 ft
Overview of Challenges

 Feasibility – Identifying a Feasible Cd Substitute
 Funding – Obtaining Funding from Various Sources
 Partnering – Garnering Industry Support
 Testing – Locking Specification Requirements
 Coordination – Various Organizations & Industry

– Testing Requirements
 Production Line Changes – Installation of Tanks

– Installation of 3,200 Gallon LHE ZnNi Production Line
 Component Conversion - Cd/IVD Al to LHE ZnNi

– 3000+ landing gear components 
 Acceptance/Ownership – By the Overhaul Facility
 Industry Implementation – New Production w/LHE ZnNi
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Questions
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748th Supply Chain Management Group

The Supply Chain Delivers … 
Parts on the Shelf and Contracts in Place
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