Customized Solutions for High-Performance Plastics in Various Industries
Application Cases for PTFE, PFA, PEEK, PPS, PVDF, and PI

Introduction

This document presents customized solutions and application cases for high-performance
engineering plastics across various industries. Each material offers unique properties that
can be leveraged to solve specific technical challenges in demanding applications.

1. Semiconductor Industry Solutions

Ultra-Pure Components for Wafer Processing

Industry Challenge: Semiconductor fabrication requires components that maintain ultra-
high purity while withstanding aggressive chemical environments during wafer etching and
cleaning processes.

Solution Overview:
Materials Used: PFA and PTFE for chemical delivery systems, PI for high-temperature
applications

e Ultra-low extractables (<1ppb metallic ions) for PFA/PTFE components
e Seamless construction to eliminate particle generation

e Precision CNC machining with sub-micron tolerances

e (lass 10 cleanroom assembly and packaging

e Full traceability documentation

2. Automotive Industry Solutions

Under-the-Hood Components for Engine Systems

Industry Challenge: Automotive applications demand materials that can withstand high
temperatures, chemical exposure from fuels and lubricants, and mechanical stress while
maintaining long-term reliability.

Solution Overview:
Materials Used: PPS for sensors, PEEK for bearings, PVDF for fuel system components

e High thermal stability up to 200°C continuous operation

e Chemical resistance to automotive fluids including gasoline, diesel, and ethanol
o Excellent mechanical properties retention at elevated temperatures

e Flame retardancy with low smoke emission

e Compliance with automotive standards (ISO/TS 16949)



3. Aerospace Industry Solutions

Lightweight Structural Components for Aircraft

Industry Challenge: Aerospace applications require materials with exceptional strength-
to-weight ratios, thermal stability, and resistance to extreme environmental conditions
while meeting stringent safety and certification requirements.

Solution Overview:
Materials Used: PEEK for structural components, PI for thermal protection, PTFE for
bearings

e Excellent strength-to-weight ratio for weight reduction

e Thermal stability from -55°C to +160°C or higher

e Resistance to aviation fuels, hydraulic fluids, and de-icing agents

e Low outgassing properties for space applications

o Compliance with aerospace standards (AMS, NAS, MIL specifications)

4. Medical Device Industry Solutions

Biocompatible Implants and Surgical Instruments

Industry Challenge: Medical applications demand materials that are biocompatible,
sterilizable, and capable of maintaining dimensional stability during long-term implantation
or repeated sterilization cycles.

Solution Overview:
Materials Used: PEEK for implants, PTFE for catheters, PI for surgical instruments

e USP Class VI and ISO 10993 certified materials

e Gamma and E-beam sterilizable

e Controlled expansion properties for minimally invasive applications
e Micro-textured surfaces for enhanced tissue integration

e Radiopaque formulations for fluoroscopic visibility

5. Chemical Processing Industry Solutions

Corrosion-Resistant Components for Chemical Handling

Industry Challenge: Aggressive chemical media including strong acids, bases, and solvents
require components that can withstand extreme corrosion without contamination of the
process fluid.

Solution Overview:
Materials Used: PTFE for valve seats, PVDF for piping systems, PFA for tanks

e Exceptional chemical resistance to acids, bases, and solvents
e Multi-layer construction for pressure containment



Electrostatic dissipation capabilities

Thermal expansion compensation design

Leak-free joint technology
6. New Energy Sector Solutions

Components for Battery and Renewable Energy Systems

Industry Challenge: The rapidly growing electric vehicle and renewable energy markets
require materials that can handle highly reactive electrolytes, maintain dielectric
properties, and withstand repetitive thermal cycling.

Solution Overview:
Materials Used: PVDF for battery binders, PEEK for connectors, PI for flexible circuits

e Enhanced dielectric strength for electrical insulation

e Chemically inert barriers for electrolyte containment

e Thermally stable components for battery assembly equipment
e Gas permeation barrier films for fuel cells

e Anti-static properties for explosion protection
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