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Abstract

Engineering polymers provide a combination of high strength and light weight—characteristics that make these high-
value, specialty polymers attractive replacements for metals in many different applications. Such qualities make
engineering resins suitable for diverse applications, including parts for transportation, electrical/electronics,
construction, medical, and appliances.

This study focuses on the compounding of the larger-volume engineering thermoplastic (ETP) resins: polyamides (PA;
also known as nylons), polyesters (PBT and PET), polycarbonates (PC), polyphenylene ethers (PPE), polyacetals (POM),
and polyphenylene sulfides (PPS). Most compounders, especially independent compounders, will purchase resins on the
merchant market, often compounding both commodity resins and ETP resins. Engineering thermoplastics are often
compounded with glass fibers, carbon fibers, (inorganic) fillers, and other additives including antioxidants, antistatic
agents, chemical blowing agents, heat stabilizers, impact modifiers (elastomers), light stabilizers, lubricants, and slip
additives or nucleating agents. 

The following pie chart shows world consumption of engineering thermoplastics by type:

Engineering thermoplastics compete not only against metals and glass in various applications, but also against each other
and with lower-cost polymers such as ABS and polypropylene (PP). In particular, PP is a real threat to the ETP business,
especially to the nylon segment, since it can be made into parts that are lighter, but with comparable properties at
continuous-use temperatures below 130°C.

ETPs are primarily processed into molded parts and objects. Usually, the polymers are compounded for injection-molding
applications with the addition of fibers (primarily glass and carbon for reinforcement), mineral fillers (for reinforcement),
and a variety of plastics additives such as impact modifiers, lubricants, thermal and ultraviolet (UV) stabilizers, pigments,

IHS CHEMICAL Specialty Chemicals Update Program

Thermoplastics, Compounding of
Engineering
30 December 2016 ihs.com



30 December 20162© 2016 IHS

and other materials. The effect of incorporating additives can be pronounced. For example, a general-purpose
polycarbonate that exhibits a tensile strength of 69 million pascals (MPa), when modified or reinforced with 30% glass
fiber, will show a tensile strength of 145 MPa.

Compounds can often be designed to meet a customer’s needs better and/or less expensively than neat (uncompounded)
resins or non-polymer-based materials. Since compounds can be designed to have only the minimum properties required,
the user does not have to purchase “overengineered” materials. Thermoplastics can also be blended with other
thermoplastics to modify properties. Blends are covered in this report.

Transportation and electrical/electronic applications account for the majority of ETP consumption. The transportation
market includes automotive, truck/bus, motorcycle, marine and aerospace applications. All electrical/electronic
components used in vehicles are included in the transportation market segment. Consumption in this segment
represents approximately 40–45% of the total compounding market. The electrical/electronic market (market share of
35–40%) includes electromechanical (e.g., coils, bobbins, relays) and electronic components (e.g., connectors, sockets,
switches). Other segments include business equipment housings (market share of 10–15%) and industrial applications
(market share of 5%) including material and fluid handling equipment and plumbing/irrigation components.

Among the trends in the ETP compounding industry are the following:

Increased globalization. Compounders in more-developed countries are establishing operations in less-developed and•
more rapidly growing areas. East Asia, especially China, is a major location for new compounding capacity. Conversely,
some Asian compounders have established operations in North America and Europe to service their Asia-based
customers that are globalizing their operations.

Greener ETPs. The green movement has prompted interest in the development of materials that are renewable,•
including polymeric materials. As an example, door bolsters on the 2013 Ford Escape are being made with PP reinforced
with kenaf, a tropical plant related to cotton, to reduce weight of the bolsters by 25%. Polyamides are now
commercialized that are derived from biorenewable sources.

Increased use of recycled materials. PET engineering resin has long been derived from postconsumer PET bottles and•
other recycled sources. There are efforts to incorporate more regenerated or scrap polyamide and bio-based PBT into
engineering thermoplastics.

Greater use of carbon fibers, long glass fibers, and nanoscale particles as reinforcing agents. Although these•
materials are quite costly, they provide needed properties when incorporated into ETPs for highly demanding
applications.

The global ETP market will grow at an average annual rate of almost 4% for the major ETPs, with PPE and PPS growing at
rates of 4–7% overall.

IHS Chemical | Thermoplastics, Compounding of Engineering



30 December 20163© 2016 IHS

IHS™ CHEMICAL

COPYRIGHT NOTICE AND DISCLAIMER © 2016 IHS. For internal use of IHS clients only.
No portion of this report may be reproduced, reused, or otherwise distributed in any form without prior written consent, with the exception of any internal client distribution as may be
permitted in the license agreement between client and IHS. Content reproduced or redistributed with IHS permission must display IHS legal notices and attributions of authorship. The
information contained herein is from sources considered reliable, but its accuracy and completeness are not warranted, nor are the opinions and analyses that are based upon it, and to the
extent permitted by law, IHS shall not be liable for any errors or omissions or any loss, damage, or expense incurred by reliance on information or any statement contained herein. In particular,
please note that no representation or warranty is given as to the achievement or reasonableness of, and no reliance should be placed on, any projections, forecasts, estimates, or assumptions,
and, due to various risks and uncertainties, actual events and results may differ materially from forecasts and statements of belief noted herein. This report is not to be construed as legal or
financial advice, and use of or reliance on any information in this publication is entirely at client’s own risk. IHS and the IHS logo are trademarks of IHS.

Contents
Executive summary 6
North America 6
Europe 6
Japan 6
China 7
Other Asia 7
Summary 8
Overview of the ETP compounding industry 12
Introduction 12
Industry structure 14
Market participants 18

North America 19
Europe 30
Japan 35
China 39
Other Asia 42

Operating characteristics 44
Technology 44
Reinforcements 44
Fillers 45
Impact modifiers 46
Blends and alloys 47

Manufacturing 52
Extruders 52
Single screw 53
Twin screw 53
Kneaders 54
Extruder design 54

Postcompounding operations 55
Statistical process control and statistical quality control 56
Automation 56

Research and development 56
Process development 56
Compliance with environmental regulations 57

Marketing strategies 57
Trade names 58
Product promotion 58

Distribution 58
United States 59
Europe 59
Japan 60
China 60

Cost structure 61
Capital investment 61

IHS Chemical | Thermoplastics, Compounding of Engineering



30 December 20164© 2016 IHS

Production costs 62
Profitability 63
Captive compounding 63
Overall compounding 65

Critical factors for success 66
Marketing 66
Research and development 69
Manufacturing 70

Trends and opportunities 71
Globalization 71
Increased role of the independent compounder 72
Reduced order size 74
Increased burden on compounders 74
Greener ETPs 74
Increased competition from olefinic- and styrenic-based polymers 75
Increased use of recycled materials 76
Greater use of carbon fibers for compounding 76
Greater use of long-fiber reinforcement 77
Greater use of nanotechnology 78

Product types 80
Nylon compounds 80

Products and functions 80
Filled and reinforced compounds 80
Blends 81

Consumption and markets 83
North America 84
Europe 85
Commonwealth of Independent States 86
Japan 87
China 87
Other Asia 88

Market participants 88
North America 88
South America 91
Europe 92
Commonwealth of Independent States 94
Japan 95
China 97
Other Asia 98

Prices 99
Thermoplastic polyester (PET, PBT, and PTT) compounds 101

Products and functions 102
Filled and reinforced compounds 102
Blends 102

Consumption and markets 103
North America 104
Filled and reinforced compounds 104
Blends 105

Europe 105
Automotive 105
Electrical/electronic 105
Consumer and household applications 105

Japan 106
China 106

IHS Chemical | Thermoplastics, Compounding of Engineering



30 December 20165© 2016 IHS

Other Asia 107
Market participants 107
North America 107
Europe 109
Japan 110
China 111
Other Asia 114

Prices 116
Polycarbonate compounds 117

Products and functions 117
Filled and reinforced compounds 117
Blends 118

Consumption and markets 120
North America 121
Europe 121
Commonwealth of Independent States 122
Japan 122
China 123
Other Asia 123

Market participants 123
United States 123
Europe 125
Commonwealth of Independent States 125
Japan 126
China 127
Other Asia 128

Prices 129
Polyphenylene ether compounds 130

Products and functions 130
Filled and reinforced compounds 130
Blends 130

Consumption and markets 132
North America 132
Europe 133
Japan 133
China 134
Other Asia 134

Market participants 134
North America 134
Europe 135
Japan 135
China 136
Other Asia 136

Prices 137
Polyacetal compounds 138

Products and functions 139
Filled and reinforced compounds 139
Blends 139

Consumption and markets 139
United States 140
Filled and reinforced compounds 140
Blends 140

Europe 140
Japan 141

IHS Chemical | Thermoplastics, Compounding of Engineering



30 December 20166© 2016 IHS

China 142
Other Asia 142

Market participants 142
United States 142
Europe 143
Japan 144
China 144
Other Asia 146

Prices 146
Polyphenylene sulfide 148

Products and functions 148
Filled and reinforced 148
Blends 149

Consumption and markets 150
North America 151
Europe 151
Japan 152
China 152
Other Asia 153

Market participants 153
United States 153
Europe 154
Japan 155
China 156
Other Asia 157

Prices 158

IHS Chemical | Thermoplastics, Compounding of Engineering



IHS Customer Care:
Americas: +1 800 IHS CARE (+1 800 447 2273); CustomerCare@ihs.com 
Europe, Middle East, and Africa: +44 (0) 1344 328 300; Customer.Support@ihs.com 
Asia and the Pacific Rim: +604 291 3600; SupportAPAC@ihs.com


