Technical Upgrades and Application Trends in

High-Voltage Electrical Insulation Materials

The Value of SINOYOX® Melamine Insulation Foam in

Electrical Equipment and Energy Storage
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1. Industry Background and Trends

The global electrical equipment and energy storage sectors are shifting from low-cost,

low-standard materials to high-safety, high-reliability solutions.
According to the Global Electrical Insulation Market Report 2023,

e In 2022, the global insulation materials market was valued at ~USD 17

billion.
e By 2027, it is projected to exceed USD 24 billion, with a CAGR over 6.9%.

e New energy storage, rail transit, and power distribution will drive the fastest
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In these expanding sectors, insulation materials are required to deliver:

growth.

¢ Higher flame retardancy (UL94 V-0 and above)

¢ |ong-term high and low-temperature resistance (—40~+150°C)
¢ Superior electrical insulation (prevent creepage and short circuits)
¢ Compliance with RoHS/REACH environmental regulations

Traditional EVA and PU foams are increasingly unable to meet these advanced
standards.

2. Limitations of Conventional Insulation Materials
2.1 EVA Foam
Advantages:

Low cost
High density and good support

Limitations:

X Poor flame retardancy—prone to melting under fire
X Limited long-term temperature resistance (aging above 80°C)

X Unstable surface resistivity (only ~10°-10%2 Q)

2.2 Modified PU Foam
Advantages:

Higher mechanical strength

Good flexibility

Limitations:
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X Contains halogen in some grades—challenging environmental certifications
X Temperature limits (<80°C)

X Collapses under long-term compression

Conclusion:
With rising safety standards, EVA and PU foams face increasing pressure to be

replaced by more advanced materials.

3. Technical Principles of Melamine Foam
SINOYQX® melamine insulation foam is based on a melamine-formaldehyde resin

microporous foaming process, featuring:

Three-dimensional high cross-linked structure

— Exceptional flame retardancy and thermal stability

Ultra-fine uniform pore distribution

— Low density with excellent thermal and acoustic insulation

Inherently high electrical resistivity

— Surface resistivity 2102 Q

Key Processing Advantages:
e Halogen-free flame retardancy
e Very low VOC emissions

e Thermal decomposition temperature >400°C

4. Core Properties and Comparative Data

P 3




SINOYQX® Melamine High-Grade EVA  Modified PU

Propert
perty Foam Foam Foam
Surface Resistivity =101 Q 10°-1012 Q 108-101t Q
B-grade or
Flame Retardancy UL94 v-0 B-grade
untested
Temperature
, -180~+200°C -30~+80°C -30~+80°C
Resistance
Thermal Conductivity =0.032 W/m-K 0.04-0.05 W/m-K  0.04-0.06 W/m-K
Density 8-12 kg/m3 25-35 kg/ms3 20-35 kg/m3
Environmental Halogen-free, . . Partial
_ Partial compliance ,
Compliance RoHS/REACH compliance
Prone to Prone to

Dimensional Stability Long-term stability _
deformation collapse

5. Application Scenarios and Solutions
5.1 High-Voltage Cabinets and Substations
Technical Requirements:
e Insulation between busbars
e Prevention of creepage and short circuits
e Compliance with GB/T51348-2019
Solution:
e CNC custom-cut SINOYOX® foam
e Thickness 10-30mm

e UL94 V-0 flame retardancy + high resistivity

5.2 Cable Accessories Insulation Filling

Technical Requirements:
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e Long-term dimensional stability

e Filling complex cavities

e Moisture and corrosion resistance
Solution:

e 10 kg/m3 density

e Molded hot-press parts

e =101 Q surface resistivity

5.3 New Energy Storage Inverters
Technical Requirements:
e Insulation and thermal isolation for IGBT modules
o Withstand —40~+100°C cycling
e UL94 V-0 compliance
Solution:
e Custom insulating blocks
e Optional aluminum foil composite layers

e Third-party testing certificates available

5.4 Rail Transit Electrical Compartments
Technical Requirements:

e Long-term fire protection

e Thermal and acoustic insulation

e Halogen-free compliance
Solution:

e 25mm thickness

e Acoustic NRC =0.85
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e EN45545-2 R1 HL3 flame retardancy rating

6. Case Studies and Customer Feedback
Case: Leading Domestic New Energy Enterprise

Background:
EVA foam in inverter insulation showed severe shrinkage and aging within six months,
creating discharge risks.

Solution:
After switching to SINOYQX® melamine foam:

¢ 6,000-hour thermal-humidity aging test passed
e Surface resistivity remained =101 Q

e Client tripled purchase volume within one year

7. Market Size and Growth Forecast

Forecast Highlights:

China’s high-end insulation foam demand: 30,000-50,000 m? annually

Global market size: ~USD 1-1.5 billion

e New energy storage CAGR >25%

Rail transit CAGR >8%

In the next 3-5 years, melamine foam is expected to become the mainstream
material for high-reliability insulation.

8. SINOYQX® Production Capability and Quality Assurance

Annual capacity: 3,000 metric tons
ISO9001 Quiality Management
ISO14001 Environmental Management

In-house UL94 and EN45545 testing
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Custom options:

Density

Size

Processing style

Surface lamination

9. Procurement and Partnership Support

@ Free sample trials

@ Technical consultation and selection assistance
@ Custom development services

@ OEM/ODM cooperation

@ Third-party certification support

10. Contact Information

Y4 Email: sales@sinoygx.com
Y. Phone/WeChat: +86-13540702776

Website: www.sinoygx.com
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https://www.sinoyqx.com/

