
actnano coatings for AI Data Center Infrastructure 

Next-generation AI clusters represent massive capital expenditure and operate under severe manufacturer supply 
allocations. When key assets fail, they cannot simply be replaced next-day. By applying Advanced nanoGUARD™ 
directly at the board level, operators secure immediate hardware insurance, prevent catastrophic SLA penalties, 
and confidently push processing density to the absolute thermodynamic limit.

actnano.com

The Ultimate Physical Fail-Safe for 
Liquid-Cooled AI Data Centers

Guarantees system-wide control uptime and shields 
sensitive environmental sensors from dust, moisture, 
and chemical corrosion

Facility & Environmental Controls
Ambient Sensors   Automated Dampers Chiller Controllers

Power Monitors   Cooling towers   HVAC   Security   Automation 

Delivers total board resilience without inducing trace 
attenuation, latency, or antenna interference on 
high-frequency channels

Ultra-High-Speed Routing
Network Switch     Line Cards    NICs 

Optical Transceivers    BMC Boards

Protects high-density accelerator nodes 
from liquid cooling leaks, condensation, 
and Liquid Metal (LM) TIM pump-out

Compute & AI Processing
AI Nodes    Server Motherboards    GPU Baseboards    

DIMM/DDR Memory    Storage Backplanes

Eliminates localized arcing, voltage breakdowns, and catastrophic 
short-circuits across High-Voltage Direct Current (HVDC) paths

Power Systems & Delivery Networks
Busbar Monitoring Boards    High-Voltage Inverters    

DC-DC Converters    ATS/STS   PDU   PSU   BBU   Power Generation   BMS

Cooling Infrastructure & Controls

Isolates drive electronics from coolant micro-leaks, 
condensation boundaries, and mechanical manifold 
vibration wear.

CDU Controller Boards    Pump & Fan Controllers    

HVAC/Chiller Control Electronics

Forms a localized, high-dielectric 
dam to isolate migrating conductive 
material, preventing terminal 
component bridging

Advanced TIM Isolation
Adjacent SMT Components    

XPU socket boundaries



Safeguarding Next-Gen AI & HPC Accelerators 
in High-Power Execution Environments

Transforming Catastrophic Environmental and Liquid Failures into Routine System Maintenance

De-risking
Condensation

Coolant 
Leak 
Protection

Atmospheric 
Contaminant 
Insulation

Liquid Metal 
TIM 

Isolation

The Risk: Running complex liquid cooling lines and physical plumbing directly beside 
high-power server beds makes fluid isolation statistically impossible over time.

The Defense: Advanced nanoGUARD™ creates an IPX7/IPX8+ validated liquid-proof barrier 
at the board level, isolating sensitive traces and components, ensuring system hardware 
survives direct fluid contact.

The Risk: Running coolant below ambient dew points optimizes heat extraction but creates 
severe condensation hazards—especially as AI hardware deploys into uncontrolled 
edge environments.

The Defense: Direct board protection allows operators to safely run coolant below the 
dew point, maximizing thermal dissipation and unlocking higher compute density limits 
without risking failure from temperature or humidity fluctuations.

The Risk: Operating across diverse global climates and pollution-adjacent locations 
exposes sensitive server electronics to dust and atmospheric gases that fuel microscopic 
corrosion.

The Defense: Applied directly to server electronics, Advanced nanoGUARD™ defends against 
ambient dust accumulation, contamination, and corrosive atmospheric gases.

The Risk: While Liquid Metal Thermal Interface Materials are essential for high-efficiency 
heat dissipation, they are electrically conductive and cause total-loss board failures if 
they migrate.

The Defense: Withstanding solder reflow, Advanced nanoGUARD™ insulates SMT components 
against conductive TIM and Liquid Metal. This prevents electrical shorts caused by 
manufacturing squeeze-out during cold-plate mounting and operational thermal pump-out.

Turnkey Integration for Global Data Center Supply Chains

High-Voltage 
Safeguards

Prevents permanent hardware 
damage caused by high-voltage 
DC electrical shorts, cooling 
failures, and environmental 
moisture.

Supply Chain 
Security

Serves as a trusted solution 
for hardware manufacturers 
and OEMs looking to 
future-proof the physical 
infrastructure driving global 
AI computing.

Sustainability 
& CAPEX

actnano’s 100% PFAS-free Advanced 
nanoGUARD™ cures at room 
temperature—eliminating ovens to slash 
factory CapEx and carbon footprints. Full 
board reworkability protects high-value 
AI assets while reducing e-waste.


