Noise Reduction and Thermal Insulation

Solutions for Drones

1. Introduction

With the widespread use of drones in industries such as surveying, power inspection,
logistics, security, and aerial cinematography, noise pollution and core component
overheating during flight have become significant issues. These factors affect
operational efficiency, device stability, and the overall user experience.

To address these challenges, the adoption of ultra-lightweight, environmentally
friendly, and high-performance materials for integrated thermal and acoustic

management has become a key design priority in drone development.

2. Core Challenges
Category Description

] ) Rotor blade aerodynamic noise and high-frequency motor noise
Noise Pollution _ _ e . .
can disturb people and interfere with filming or flight stability.

Prolonged operation of batteries, video transmission units, and

Thermal _ ) .

flight controllers causes temperature rise, reducing component
Management _

lifespan.
Environmental Extreme temperatures and altitude shifts impact system stability
Adaptability and control precision.

3. Material Solution: 4kg/m? Ultra-Light Melamine Foam

The use of aerospace-grade 4kg/m3 melamine foam offers a multifunctional solution
combining lightweight structure, thermal insulation, sound absorption, flame
retardancy, and environmental compliance—making it ideal for integrated drone

system protection.



Performance Metric

Density

Sound Absorption

Description
4kg/m3, exceptionally lightweight

Coefficient of 0.85-0.90 (500-4000Hz), ideal for motor and

airflow noise

Thermal Conductivity ~0.032 W/m:-K, excellent insulation

Flame Retardancy

Meets DIN4102 B1 and UL94 V-0 standards

Environmental Safety VOC-free, odorless, RoHS/REACH compliant

Temperature

Resistance

Processing
Adaptability

-200°C to +240°C, excellent aging resistance

Supports CNC cutting, laser shaping, foil/film lamination,

adhesive backing

4. Structural Deployment Recommendations

Area

Motor Bay /

Propeller Zone

Battery

Compartment
Flight Controller &
Transmission

Module

Main Housing Shell

(Interior Layer)

Optical Gimbal

Recommended . .
. Material Setup Function
Thickness
Reduces motor
3-4mm 4kg/m3 foam + PET film and aerodynamic

noise

_ Heat reflection and
4mm + aluminum _
insulation to prevent

foil o
thermal diffusion
Combined EMI shielding,
2.5-3mm + PET _ _
_ noise suppression, and
film .
thermal protection
Full-body acoustic
4-5mm insulation, improves in-
flight quietness
2 5mm Dampens structural

vibration, stabilizes



Recommended . )
Area . Material Setup Function
Thickness

Compartment imaging systems

¢ Structural Diagram:

3-4mm 2.5-3mm
MOTOR HOUSING / FLIGHT CONTROLLER /
PROPELLER AREA TRANSMISSISION

MODULE AREA

e 2.5 mm
FRONT SECTION

BATTERY

COMPARTMENT

4-5mm
MAIN SHELL

2.5mm
FRONT SECTION

Visual foam layout matched to drone CAD design for modular cutting and adhesive -
backed installation.

5. Processing & Customization Capabilities
e Thickness range: 1mm to 6mm (x0.2mm tolerance)

e Surface Films: Aluminum foil, PET film, waterproof breathable membranes



e Processing Methods: CNC cutting, laser shaping, mold pressing

e Assembly Options: Adhesive backing, modular kits, heat bonding

6. Client Case Studies (Compared with Traditional Materials)

. Application Traditional Materials 4kg/m3 Melamine Foam
Client Type ] .
Scenario (PU/PE/EVA) Solution
) Battery compartments Reduces core temperature
Power High-temp . .
_ run hot, thermal decay is by ~15%, extends lifespan
Inspection long-endurance

, evident, lifespan by 20%+, improves stability
Drone Maker operations . o
extended by only ~10%  of video transmission

Cinematic Urban low- Limited sound absorption Noise reduction of 6-8dB,

Aerial Drone altitude shooting with rubber foam; echo  clearer footage and audio

Brand & audio capture and motor noise persist  with reduced vibration
Heavy-Lift _ _ Significant weight
o _ Heavier materials offer _ _ _
Logistics High-frequency _ _ savings, >10% increase in
_ limited weight reduction;
Drone cargo flights _ range, 9% less thermal
range improved by 5-7% _
Platform accumulation

< Conclusion:

Compared to traditional foams, 4kg/ms3 aerospace-grade melamine foam delivers
outstanding improvements in thermal insulation, sound absorption, weight reduction,
and reliability—making it the optimal material for structural upgrades across drone

platforms.

7. Summary & Outlook

Aerospace-grade 4kg/m? ultra-light melamine foam is emerging as the go-to
material for drone noise and thermal management. With its exceptional physical
performance and adaptability to various structural needs, this solution is ideal for aerial
photography drones, long-endurance inspection models, and heavy-duty logistics
UAVs. It supports the evolution of drone technology toward high-performance, low-

noise, intelligent, and eco-conscious operation.



t. For samples, CAD layouts, or project inquiries, please contact the professional

supplier:
SINOYQX Technology

'@ Email: sales@sinoygx.com

B Tel: +86 13540702776

Website: www.sinoygx.com
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