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Facts & Figures
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Extensive Competence in Material Technologies
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Adsorption of
vapor

Moisturization / Heat generation

Rayon

Easy to dry

Elastic polyurethane 

fiber

Mixture of staple fibers

Heat 
generation

Human skin

Rayon fiber can trap vapor from human 

skin and generate heat (moist heat 

generation)

Textile of 「HEATTECH ®」

“star-shaped” fiber can diffuse 

vapor and sweat to lessen 

unpleasant feeling

“star-shaped” polyester

Small space between 

acrylic fibers

Thermal insulation

「HEATTECH ®」 is trade mark of First Retailing company

Challenge to ultimate : Comfortability 
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Desalination capacity：
140 kton/day, drinking water for people of 560,000 

RO element of Toray

Water Treatment Business

Center pipe

Feed 
water

Feed water
Feed water

Permeate flux

Concentrated water

RO membrane
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Application

Ladder/Spoiler Stabilizer

Floor Beam

Main Wing/Fuselage/

Stabilizer

CFRP ratio 2% 12 % 50 %

CF volume 1.5 ton 10 tons 35 tons

：Composite
Parts

Contribution of carbon fiber to aircrafts

Boeing 787

More than 1200 best seller, and more than 500 currently shipped

3 Japanese Heavy Industries produce 35% of 787 parts - Made with JAPAN -

Update design and manufacturing Scheme

Improve 20% fuel efficiency, Reduce 30% maintenance cost

Boeing 767(’82) Boeing 777(’95) Boeing 787(’11)
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Performance Chemicals
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TORAY Resin Company

PPS ResinPBT ResinCarbon Fiber Reinforced 
Thermo Plastics

PLA ResinABS Resin Nylon Resin LCP Resin

Range of TORAY Plastics

VALUE
(Crystalline)

PERFORMANCE
(Amorphous)

PC
mPPE

POM

PBT 
(Toraycon®)

Polyamid
(Amilan®)

CFRTP 
(Torayca® Resin)

PAI 
(TI Polymer)

PP ABS (Toyolac®)

Toray Products (brand names in brackets)

Super 

Engineering

Plastics

Semi-

Engineering

Plastics

Engineering

Plastics

LCP 
(Siveras®)

PPS 
(Torelina®)

PEEK

Long-term Heat Aging Resistance

C
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Broad Portfolio of Engineering Plastics

Other Products
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Polymer

ABS

PA

PBT

PPS

LCP

Polyolefin Foam

Brand Polymer Capacity

402.000 t/a

54.000 t/a

54.000 t/a

19.000 t/a

(2016) 27.600 t/a

(201X) 36.600 t/a 

2.000 t/a

7.000 t/a

Polymer Production Capacity Confidential
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Global No. 1 supplier

PPS Worldwide Polymer Capacity /Toray Position

Toray 

27.600 

DIC

19.000 
Kureha 

10.000 

Tosoh 

2.500 

CPC / Solvay 

19.800 

Fortron 

15.000 

Others

Unit: t/y
Others: including China operating capa.

2016
+8,600t/y

In Korea

2016 TTL cap. : 114kt/y (estimate)

(24%)

Confidential
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Creep Properties

General PPS – Torelina®

Properties of Linear and Cross-link PPS

￭ Tensile Strength Linear = Cross-link

￭ Anti-Creep Linear < Cross-link

￭ Stiffness Linear < Cross-link

￭ Out Gas Linear > Cross-link

￭ Weld Strength Linear > Cross-link

￭ Toughness Linear > Cross-link
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Linear

A900

Tough
A670X01

A673M A575W20A674M2

Cross-Linked

Unreinforced GF30 GF40 GF+MD

A400MX01

High Flow

A310MX04

Standard

A503X05

Standard

A503F1

High Flow

A504X90

A504X95

Low Flash

Standard

A504FG1

A505D7

High Rigidity

High Flow

A604X95

A604

Standard

A610MX03

A625HL01

Standard

Low Chlorine

Low Chlorine, 

High Toughness

A604L02Low Flash A610MG1

Low Flash, 

High Flow

A310E

CTI Rank 2

A670T05

Heat Cycle Resistance,   

High Flow

Specialized
A515

A630T30

H718L

H501

High Tribological Property

CF30％ Reinforced

CTI Rank 0

A756MX02

AntistaticHigh Heat Dissipation, Insulated

High Heat Dissipation, Conductive

A610EA1

Good Epoxy Adhesion

High Impact
High Impact, 

Heat Cycle Resistance

Unreinforced

Unreinforced

Unreinforced A675GS1

A660HVBA514

TORAY Resin Company – PPS Portfolio

Extrusion Grades
(unreinforced)

A670SE2BH

High Flow super-soft grade

A900B1

low viscosity / stiffnessHR & V0

A670FX1BA670SE1B



14

Sales Office
Injection, Assembly

Polymerization

CompoundToray´s Global Resins Footprint

<Germany>
Toray Resin CompanyEurope

Germany/Toll compound)

PA PBT

<MALAYSIA>
Toray Plastics (Malaysia)

Toray BASF PBT Resin

ABS

PBT

ABS

<U.S.A>
Toray Resin Company

PA PBT

<CHINA>
Tianjin Pigment Engineering Plastics

Toray Plastics (Suzhou)

Toray Plastics (Chengdu)

Toray Plastics (Shenzhen)

Shanghai TPS Precision (Shanghai)
Toray Plastics Precision (Zhongshan)

<JAPAN>
TORAY (Japan)

Toray Plastics Precision 

PA PBT PPS LCP ABS

PA PBT PPS LCP ABS

<INDONESIA>
P.T. Indonesia Toray Synthetics

PA PBT PPS ABS

PA PBT ABS

<Korea>
Toray Advanced Korea (Korea)

C) Oct, 2015 Start
P) Apr, 2016 Start PPS PPS

PA PBTPA

PA PBT PPS ABS

PA PBT PPS LCP ABS

<MEXICO>

Toray Resin Mexico

Feb, 2015 Start

PA PBT

PA PBTPA

<THAILAND>
Thai Toray Synthetics

Toray Plastics Precision
(Thailand)

TBL

TIID

TIID

PPS

Oct, 2016

PPS

Oct, 2017

<Hungary>
Zoltek

PPS

Mar, 2018
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Advantages with Toray as your PPS supplier.

1. Only Toray has fully Integrated PPS Production

 from Raw material (in Korea) to Polymer to Compounding.

2. Only TORAY has 2 polymerization plants

3. Largest PPS Polymerization capacity in the world in 2016

TORAY PPS Plant Locations in East 

Asia

●PPS Polymerization Plant

■PPS Compounding Plant

●

■

■

■

■
■

●
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TORAY in EUROPE

- All divisions

Subsidiaries (Polymer) in EUROPE

- Neu-Isenburg: Resins-department HQ (Sales & Marketing)
- Zoltek Hungary: Compounding (Production)
- Neufahrn: Automotive Center EU (Development)
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Toray´s Presence in Europe



18
Copyright © 2018 Toray Industries, Inc.

Toray in Europe: A History of Growth
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TORAY in EUROPE

- All divisions

Subsidiaries (Polymer) in EUROPE

- Neu-Isenburg: Resins-department HQ (Sales & Marketing)
- Zoltek Hungary: Compounding (Production)
- Neufahrn: Automotive Center EU (Development)
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１．CAE Analysis (Flow, Structure, Impact)
２．Analytical Equipment for quick trouble shooting

(①SEM-XMA, ②DSC, ③FT-IR & ④TGA) 

Company 
name 

Toray Resins Europe 
GmbH

Location Neu-Isenburg Germany

Launch 2015/5/1 (Register 5/21～ )
（Business transfer from TIEU
2015/8/1～）

Capital fund 2,0 Million €

Shareholder TORAY 100%

Business Sale and Marketing,
Developmental support

Technical 
Center 

TREU location

② DSC

①REM

1.CAE Analysis

③FT-IR & ④TGA

TREU - Toray Resins Europe GmbH (01.08.2015)
Confidential
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AMCEU
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New PPS Production site in EU - Zoltek Hungary -

Company Zoltek

Location Varga József Tér 1., Nyergesujfalu, Hungary H-2537 

Start March 2018

Compounding PPS Resin(Capacity ：3,000t/y)

Hungary

1.5h from Budapest Airport
2.0h from Budapest City
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Zoltek

Carbon Fiber

Composite 

Intermediates

Zoltek OX

No.1 Large tow carbon fiber supplier (Share 63%)

No.1 CF supplier for Wind power market (Share 70%)

No.1 CF supplier for Termoplastic market (Share 53%)

About

Zoltek starts PPS compounding in their new Division
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Service TORAY

- CAE: 3D TIMON
- Testing / Analyze
- Processing
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Development Support with TORAY CAE 

￭ TORAY provides professional technical support based on its original CAE software 

￭ TORAY has supported many developments with its CAE technologies

— 250 reports/year

— More than 4,000 CAE case studies in 30 years

CAE 

Analysis

Global Technical 

Support

Proposal of 

Various Materials

Fiber/Carbon Fiber/Film etc.
Application 

Development

Material Proposal 

& Development

Technical 

Service

AIM 

Vibration

AIM 

Flowwarp

Structural Analysis

 Strength Stiffness, 

Contact, Vibration, 

Heat transfer, etc.

Injection 

Molding CAE

(“3D TIMON”)

Acoustic 

Analysis

Flow

Analysis

Impact

Analysis

TORAY

Plastics

CAE
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Part Design Case Study

General Thickness : 3mmt

Volume : 65.1cm3

Weight : 574.8g (Brass)

• When making Water Meter Housing by PPS polymer, a part design must take the 

strength difference between Brass and PPS into consideration in order to achieve a 

required pressure strength.

Pressure distribution at cavity filled

Brass Design

Filling
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Production method: Extrusion & Suction blow @ TORAY

Extrusion @TORAY TPS Mishima Suction blow @TORAY Nagoya

Can change the design with insert moldCan change the pipe size

Outside diameter：φ9mm & φ7.5mm

Inside diameter   ：φ7mm & φ5.5mm

(Wall thickness: 1mmt)

Outside diameter：φ17mm
Inside diameter   ：φ13mm
(Wall thickness: 2mmt)

GMD



PPS APPLICATIONS

• Automotive Application

• Non-Automotive Application
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Target Applications for PPS in Automotive 

￭ Thermal Management System 

– impeller housing

– valve housing

– water pump

– thermostat

￭ Turbo

– pumps

– coolant pipe

– turbo duct

– intercooler

￭ Pumps

– pumps

– coolant pipe

– turbo duct

– intercooler

￭ Auto Electrical

– busbar

– ignition coil

– coolant pipe

– connectors

￭ Hybrid Electrical Vehicles

– Inverter

– power module

– capacitor frame

￭ Others (brush holder, cover, lamp reflector)

1

2

3

4

5

6

1

2

34

5

6
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E-Mobility
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Target Application and Case study

PM case Bus Bar

Current SensorCondenser Case

Resolver

<PPS/GF40)>

InsulatorAlternator

HC/
Low Warpage

<A673MTB, A675GS1B>

Sensor Parts

HC

Thermal 
conductivity

HC/
Epoxy adhesion

Coil case Coil Bobbin

<A495MA2B>
CTI

<A660HVB>

PM case

<A675GS1B>
HC/

Weld strength/
Low Warpage



36

OEM FCV sales and development situation

TOYOTA MIRAI(2014-) HONDA CLARITY(2016-)

GM FCV DAIMLER FCV(2017) HKMC Tucson FCV(2013-)

Collaboration: TOYOTA&BMW、GM&HONDA、NISSAN-RENAULT&DAIMLER+FORD
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Power train & Engine Parts
Intake manifold, Engine cover, 

Turbo duct, Ignition coil

Electric Parts
Lever combination switch, ECU case, 

Wire harness connector

Cooling Parts
Radiator tank, Cooling fan, 

Water treatment module
Head lamp, Door lock, Power window 

Applications for Reciprocating Engine vehicle

Interior & Exterior Parts
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Material Line-Up for Water Treatment Modules
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Dimensional Stability Excellent

E
x

ce
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e
n

t

High Filler+Elastomer
(PPS/GF･Filler+I 65%)

GF 40%

A675GS1B

High Filler+Elastomer
(PPS/GF･Filler+I 50%)

W
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GF+Elastomer
(PPS/GF+I 30%)

A673MBR
A673MTB

A604B

High Filler
(PPS/GF･Filler 65%)

A570CX1B

A310MX11B

A604CX1B

A504X90B

A504CX1B
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TORAY PPS Solutions for Engine Cooling Systems

Integrated Modular SolutionsThe Challenge

• Long Life Coolant Resistance

• New coolants

• Hydrolysis Resistance

• Heat Shock Resistance

Rapid Heating
&

Optimized
Thermal Management

Pumps

Impellers

Covers and Housings
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Tube-extrusion-PJ (global)



PPS APPLICATIONS

• Automotive Application

• Non-Automotive Application
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Grade
/color

A673MWR
B/NC

A604WR
B/G/NC

A670R63
B/NC

Filler rate GF30+elastomer GF40
Unreinforced
+elastomer

Features
High impact resistance

moist and heat 
resistance

Toughness High toughness

W
A
T
E
R

NSF ANSI61 USA ○ ○ Apr. 2019

KTW
Germany

○ ○ Jun. 2019

W270 ○ ○ Jun. 2019

WRAS UK ○ ○ Apr. 2019

ACS France ○ ○ Jun. 2019

F
O
O
D

FDA USA - ○ -

EU10/2011 EU - ○ ○

Long 
term

ISO9080 - ○ Sept. / 2019

Regulatory approval of Torelina PPS grades 
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＜PPS replacement of drain part＞

＜PPS replacement of joint part＞

【Advantage of PPS】
①Reduce weight ②Reduce parts ③Shape flexibility ④Slim shape

70g

27g

620g

148g

Weight Reduction by PPS Replacement

＜PPS replacement heating manifold＞

＜hot water tank: joint & valve＞
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Water Appliance Application

①Faucet ②Gas Water Heater ③Electric Water Heater (EcoCute)

④Water Joint (household pipeline) ⑤Commercial Water Filter ⑥water meter
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Gas Water Heater（multi-unit with floor heating system and hot-water heater）

Water Servo

Thermomotive
valve

Header
排水継ぎ手

Solenoid Valve

Drainage
Water joint

~1kg/unit of PPS is used.

Elbow joint

Bottom side

Brass

Brass

※Trying to replace 
brass with PPS

：Toray A673MB2 items
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＜BEFORE : Metal＞

Fitting
Sleeve Cost Down

(Low Density & 
Processing Cost)

＜Current：PPSU＞

Replacing from PPSU to PPS can be more cost down

*Estimated Market Price of PPSU: over 15-25 €/kg > PPS unfilled 
*Mechanical Properties: PPSU ≒ PPS

Fitting Business
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Running application
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Handpresso
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Simatelex

Molder: Simatelex
OEM: KEURIG

Nespresso
Issue: Replace Solvay PPS R4-232
application: steam Nozzle / VALVE COVER /  

VENTURI BODY / VENTURI OUTLET
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A310MX04B 

Requirement：
1) thermal resistance

Induction cooking plate

Grade

Item

Home appliance application
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A504X90B

Auto-dishwasher (steam BOX)

Grade

Item

Home appliance application

Requirement：
1) thermal resistance
2) Hot water resistance
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Grade

Item

A310MB7

Micro wave oven
(Turn table)

Requirement：
1) thermal resistance

Home appliance application 



Torelina Neat Resin for compounding
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compouding

Toray offers Torelina Neat Resin for compounding (flakes, ganules, powder). 
A NDA is needed (in advance) for exchange of any information. 
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General information
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Hydrolysis resistance

Heat-cycle properties

Potable water-approvals (KTW, WRAS, NCS; ANSI, …)

FDA-compliance

No water-uptake
chemical resistance

Dimensional stability

Electric vehicle

Coolant tubes & systems

Thermal management (automotive)

High heat resistance
UL94: V0 flammability

Tracking Index CTI

Yellow Card (RTI) 

Metal-overmolding

Flowability / thin-wall
Extrusion: compounding

KEYWORDS

Fortron / DIC / Ryton / TEDUR / Xytron / …
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Search PPS-customers in your region  substitution of running grades

- shortage (for example Ryton)
Toray offers: stable supply

- price increase (for example Fortron)
Toray offers: frame-contracts (binding prices)

APPROACH
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