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The efficiency of electric motors in EVs has been advancing rapidly
with the aim of reducing environmental impact of traditional vehicles.

At present, electric and plug-in vehicles use inverter drive motors with ratings between 200 — 400 V.
Demand for voltage continues to climb, and some current models require 800 V and higher for increased
range, improved charging speeds, and heavy duty EV motors.

Wire Insulation

The varied wiring geometries demand new materials for wire insulation. Existing material solutions used in current
constructions are not reliable enough for high voltage due to thickness limitations, potential pinhole defects, and
cracking from poor adhesion.
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Why you need next generation compounds
with higher partial discharge inception voltage (PDIV)

Instantaneous voltage during sudden breaking and sudden acceleration is

2 to 3 times the normal voltage. For a 400 V motor, instantaneous voltage is within
PDIV, so no partial discharge occurs. For a 800 V motor, instantaneous voltage exceeds
PDIV, and the generated inverter surge invades into winding wires and parts.

PDIV/V

Pl enamel 800~900
Discharge Insulating film Impacts Pl enamel + PEEK layer 1400
occurs deteriorates motor lifespan

New criteria > 1500




Fluon+ PFA
Compound
Solutions

High flexibility and adhesion
to polyimide and copper
without losing the outstand-
ing insulation and thermal
properties of neat PFA.

Figure 1:
Qualitative comparison of

Fluon+ PEEK
Compound
Solutions

Improved flexibility,
impact strength, and
electrical performance
compared to neat PEEK.

AGC magnet wire insulation materials
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Fluon+ ETFE
Compound
Solutions
Offers a balance of

properties over a range of
operating conditions.

Figure 2:

Fluon+ PPS
Compound
Solutions

Improved electrical
properties and flexibility
for less demanding
wire applications.

Partial discharge inception voltage of 100 ym film
samples at different temperatures. PDIV threshold was 100 pC.
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Melt Temperature °C DSC 310 302 300 341 340 254 250 260 280 280
Specific Gravity 2.1 2.1 2.1 1.3 1.5 1.7 1.7 1.8 1.4 1.4
ASTM 30 27 45 22 28 30 30 16 44 4 34.2
Melt Flow Rate, 5 kg g/10 min D3159
@ 372 °C @ 380 °C @ 297 °C @ 297 °C
Tensile Strength MPa ASTM D638 32 22 17 97 81 52 50 48 51 43
Tensile Elongation % ASTM D638 | 410 260 330 140 110 550 500 415 14 24
Flex Modulus MPa ASTM D790 380 390 415 3060 2300 870 820 400 3500 2400
Adhesion to Untreated ASTM . . : .
Copper Wire D1676 Fail Pass Pass Fail Pass Fail Pass Pass Fail Pass
Temperature Class IEC 60172 Under evaluation
Corona Resistance hr Under evaluation




AGC Chemicals Company
AGC Inc.

Shin-Marunouchi Bldg.
1-5-1 Marunouchi
Chiyoda-ku, Tokyo
100-8405 Japan

Tel: +81-3-3218-5438
www.agcechemicals.com

AGC Asia Pacific Pte., Ltd.

460 Alexandra Road
#32-01 mTower
Singapore 119963

Tel: +65 6273 5656
www.agc-asiapacific.com

AGC Chemicals Trading
(Shanghai) Co., Ltd.
Room 4008/09, F40, T1
Raffles City Changning
No.1133 Changning Road
Shanghai, China 200051
Tel: +86-21-6386-2211
www.agesh.com

AGC Chemicals Europe, Ltd.
Hillhouse International
Fleetwood Road North
Thornton-Cleveleys

FY5 4QD

United Kingdom

Tel: +44 (0) 1253 209560
WWW.agcce.com

AGC Chemicals Europe, Ltd.
Commercial Centre

World Trade Center, Zuidplein 80
1077 XV Amsterdam, Netherlands
Tel: +31-(0)-20-880-41-70
WWW.agcce.com

AGC Chemicals

(Thailand) Co., Ltd.

944 Mitrtown Office Tower, 14th Floor
Rama 4 Road, Wangmai Sub-District
Pathumwan District, Bangkok 10330
Thailand

Tel: +66-2-092-6499

www.acth.co.th

AGC Vidros do Brasil Ltda.
Estrada Municipal Doutor Jaime
Eduardo Ribeiro Pereira, 500
Jardim Vista Alegre
Guaratinguetd, SP, Brasil

CEP 12523-671

Tel: +55 12 3127-7100
www.agcchem.com/pt-br/

Chemistry

for a Blue Planet
AGC Chemicals

™

AGC Chemicals Americas, Inc.
55 E. Uwchlan Avenue, Suite 201
Exton, PA 19341

United States of America

The information provided herein is related only to the specific product
designated and may not be applicable where such product is used in
combination with any other materials or in any process.

NO REPRESENTATION OR WARRANTIES, EITHER EXPRESSED OR
IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR

Telephone: +1 610-423-4300 PURPOSE OR OF ANY OTHER NATURE, ARE MADE HEREUNDER.

Toll Free (US only): 800-424-7833
Fax: +1 610-423-4305

The user of this product has the sole responsibility to determine
the suitability of the product for any use and manner of use
intended. This document may be revised after its issuance,

and the user is advised to use the latest revision.

www.agcchem.com
Visit our website for compliance information and industry certifications.

Fluon+™ is a registered trademark of AGC Inc.
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