
Optimizing UAS Airframe Longevity and Weight 
Distribution Using an Advanced Corrosion-

Resistant Alloy  

Executive Summary 

Unmanned Aircraft Systems (UAS) operating in theater or harsh environments 
face significant structural and operational challenges, specifically 
environmental corrosion, electronic overheating, and strict weight limitations. 
Traditional aluminum die-casting alloys, such as A360 and A380, frequently 
undergo severe surface degradation, structural pitting, and subsequent sealing 
failures when exposed to cyclic moisture and salt spray. 

This technical brief evaluates the integration of BorgWarner K-Alloy® 

(registered with the Aluminum Association as A304) into UAS airframe 
architectures. K-Alloy provides a unique combination of extreme corrosion 
resistance, elevated ductility, and superior thermal performance without 
requiring post-processing coatings, directly optimizing both vehicle longevity 
and weight distribution. 

1. Structural Integrity and Environmental Longevity 

UAS airframes and defense flight components require strict environmental 
isolation to prevent product failure from water intrusion. In standard ASTM 
B117 / GM Spec 9103 cyclic salt spray testing, conventional casting alloys 
display significant vulnerability: 

• A360 / A380 Performance: Exhibits uniform surface chemical reactions, 
severe pitting, and rounded edges within a 30-day cycle. This aggressive 
material loss can destroy raised perimeter sealing surfaces, resulting in 
seal degradation and catastrophic internal component wetting. 

• K-Alloy (A304) Performance: Under identical 30-to-40-day salt spray 
testing, K-Alloy showcases zero visual corrosion, zero metal loss, and 
completely uncompromised perimeter seal zones. 

Furthermore, K-Alloy delivers enhanced structural ductility over standard 
alternatives. While conventional alloys like A360 or A383 are limited to low 
elongations (3.5% to 4.0%), K-Alloy achieves an elongation of 5.0% as-cast and 
scales up to 8.0%–14% when heat-treated. This higher elongation protects 
structural electronics housings from mechanical shock and wide temperature 
extremes experienced during high-G flight maneuvers or abrupt landings. 
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2. Enhanced Thermal Dissipation for Internal Electronics 

Modern military and commercial UAS platforms utilize densely packed internal 
electronics, avionics, and power systems that generate substantial thermal 
loads. Efficiently dissipating this heat is critical to avoiding component failure 
and maximizing payload reliability. 

K-Alloy is engineered with a 15% improvement in thermal conductivity 
compared to the industry standard A380 alloy. Tested via the Kohlrausch 
Method by the Thermophysical Properties Research Laboratory, Inc., the 
alloy’s intentional composition yields a continuous performance advantage 
across a broad operating spectrum: 

Material Thermal Conductivity Comparison (TPRL, Inc.) 

By utilizing K-Alloy for structural electronics enclosures, internal heat is drawn 
away from avionics systems faster. This allows engineers to downsize heavy 
add-on heatsinks or cooling fans, directly freeing up core weight budget. 

Sample 
Designation

Temperature 
(°C)

Conductivity 
(W⋅cm-1⋅K−1)

Conductivity  
(BTU in hr-1⋅ft-2⋅F-1)

A380 Alloy 25.9 1.0012 694.64

122.0 1.0727 744.26

Delphi K-Alloy 26.3 1.1742 814.67

121.8 1.2305 853.72
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3. Weight Savings and Material Efficiency 

Optimizing a drone's weight distribution requires minimizing dead weight from 
parasitic protective materials while ensuring structural components remain as 
light as possible. K-Alloy addresses this balancing act through two distinct 
avenues: 

• Mass Reduction Over Alternative Materials: K-Alloy maintains a low 
density of 2.63 g/cc (0.0950 lb/in2)). This provides a massive reduction in 
overall structural mass compared to heavy steel housings. When using 
advanced casting technology, K-Alloy can provide very thin-walled 
components unlike other standard casting alloys. 

• Elimination of Surface Coatings: Traditional aluminum airframes must 
undergo expensive and dense multi-layer surface protection protocols—
including anodizing, chromating, priming, and specialized topcoat 
painting—to endure marine or high-moisture conditions. Because K-Alloy 
achieves a flawless 10/10 Corrosion Resistance rating on its own, it 
entirely eliminates the need for any pre- or post-processing coatings. 

Eliminating these coatings results in a lighter airframe shell, predictable center-
of-gravity placement, and a substantial reduction in both manufacturing 
processing time and recurring vehicle weight stack. 

4. Manufacturing and Die-Casting Feasibility 

Transitioning a UAS hardware program to an advanced material often presents 
deployment risks due to tooling redesigns or shortened mold life. K-Alloy 
bypasses these challenges by offering standard processing compatibility: 

• Tooling Reusability: K-Alloy exhibits the exact same shrinkage factors, 
castability index (10/10), and fluid flow properties as standard 
commercial die-cast alloys. Engineers can utilize existing production 
molds to transition component dimensions flawlessly without re-tooling. 

• Tooling Longevity: Due to its specific metallurgical composition 
(including balanced iron percentages), K-Alloy provides a die mold shot 
life equal to A380 and ADC12. Its tooling life is 2 to 3 times longer than 
low-iron, corrosion-resistant alternatives like A365, significantly lowering 
long-term programmatic tooling expenditures. 

3



5. Technical Specifications Matrix 

The mechanical profile below outlines the structural trade-offs available to UAS 
structural designers when balancing as-cast processing against heat-treated 
ductility: 

Conclusion 

Integrating K-Alloy (A304) into structural UAS components simultaneously ticks 
three critical boxes for airframe engineers: it prevents environmental 
degradation and water intrusion through absolute corrosion immunity, acts as 
a highly efficient structural heatsink for sensitive internal processors, and 
eliminates dense paint or anodized layers. Ultimately, specifying K-Alloy 
optimizes flight endurance and component reliability while seamlessly 
matching standard high-pressure die-casting workflows. 

For additional technical information about K-Alloy (A304), contact: 

DGI Management, Inc. 
18195 McDurmott E 
Ste. G 
Irvine, CA 92614 
www.k-alloya304.com 
info@dgimgmt.com 
(949) 922-1172

Engineering 
Property

K-Alloy (As 
Cast)

K-Alloy (Heat 
Treated)

Standard 
A380

Standard 
A360

Tensile 
Strength

43,000 PSI 
(296 MPa)

42,000 PSI 
(289 MPa)

47,000 PSI 
(324 MPa)

46,000 PSI 
(317 MPa)

Yield Strength 25,000 PSI 
(172 MPa)

23,000 PSI 
(159 MPa)

23,000 PSI 
(159 MPa)

25,000 PSI 
(172 MPa)

Elongation 
(%)

5.0 8.0 – 14.0 3.5 3.5

Density 
(gms cm-3) 2.63 2.63 2.71 2.63

Corrosion 
Rating 10 / 10 (Best) 10 / 10 (Best) 3 / 10 (Poor) 6 / 10 

(Moderate)
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