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Gelecegin Mobilitesinde Termoplastik Poliiretan (TPU)

Gucu

The Power of Thermoplastic Polyurethane (TPU]) in the

Mobility of the Future
BIBYCHEM
®

BAYEGAN'1n iiretim sirketi BYCHEM, otomotiv sekt6-
riine yonelik TPU ve polyester poliol ¢oziimleriyle daha
hafif, daha dayanikh ve daha siirdiiriilebilir arac tekno-
lojilerine katk: saghyor. Genis kullanim alanina sahip
TPU coziimleri, mobilitenin doéniisiimiinde kritik rol
tistleniyor.

Otomotiv sektorit; elektrifikasyon, stirdiirtilebilirlik ve
hafifaragtasarimlari ekseninde 6nemlibir déntisiimden
geciyor. Daha diistik emisyon, daha uzun menzil ve daha
yiiksek performans hedefleri dogrultusunda tireticiler,
araclarda kullanilan malzemeleri yeniden degerlendi-
riyor. Bu déntigtimiin merkezinde yer alan TPU, yiliksek
asinma direnci, genig sicaklik araliginda esneklik, tistiin
mekanik performans ve geri doniistiiriilebilir yapilarty-
laaraclarin tiim yagsam dongtisiinde deger yaratiyor.

Tiirkiyenin ilk yerli TPU ve polyester poliol tiretim ya-
tirtmlarindan birini hayata gegiren BYCHEM, gelistir-
digi yeni nesil TPU c¢ozlimleriyle hem geleneksel hem de
elektrikli arag tireticilerinin artan performans ve stirdii-
riilebilirlik beklentilerine cevap veriyor.

Mobilitenin Gelecegini Sekillendiren Malzeme:
Termoplastik Politiretan

Modern arag tasarimlarinda siiriis giivenligi, yolcu kon-
foru, dayanikhilik ve hafiflik hedeflerine ulagilmasinda
ileri miihendislik polimerleri kritik rol oynuyor. Bu mal-
zemeler arasinda dne cikan termoplastik politiretanlar;
yliksek mekanik dayanimlari, esneklikleri ve uzun servis
omiirleri sayesinde otomotiv sektdriiniin en 6nemli per-
formans malzemelerinden biri haline geliyor.

Ustiin asinma direnci, genis sicaklik araliginda esnekli-
sini koruyabilmesi ve zorlu gevre kogullarina dayanimi
sayesinde TPU; elektrikli arac sarj kablolari, kablo kilif-
lar, siispansiyon koriikleri, conta profilleri, koruyucu
filmler, i¢ ve dig trim parcalar: ile darbe emici teknik bi-
lesenler gibi bircok uygulamada tercih ediliyor. Ozellikle
elektrifikasyonun hiz kazandigi otomotiv sektoriinde
TPU, hafiflik ve dayaniklilig1 bir araya getirerek arag
performansina ve enerji verimliligine katki sagliyor.
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BYCHEM, the manufacturing company of BAYEGAN,
contributes to lighter, more durable, and more sustain-
able vehicle technologies through its TPU and polyester
polyol solutions for the automotive industry. With a
wide range of applications, TPU solutions play a critical
role in the transformation of mobility.

The automotive industry is undergoing a significant trans-
formation driven by electrification, sustainability, and light-
weight vehicle design. In line with the goals of lower emis-
sions, extended driving range, and enhanced performance,
manufacturers are re-evaluating the materials used in vehi-
cles. At the center of this transformation, TPU creates value
throughout the entire vehicle lifecycle with its high abrasion
resistance, flexibility across a wide temperature range, su-
perior mechanical performance, and recyclability.

As one of the pioneers of domestic T'PU and polyester polyol
production investments in Tiirkiye, BYCHEM meets the
growing performance and sustainability expectations
of both conventional and electric vehicle manufacturers
through its next-generation TPU solutions.

The Material Shaping the Future of Mobility: Ther-
moplastic Polyurethane

Advanced engineering polymers play a critical role in
achieving the goals of driving safety, passenger comfort, du-
rability, and lightweight construction in modern vehicle de-
signs. Among these materials, thermoplastic polyurethanes
have become one of the most important performance materi-
alsin the automotive industry thanks to their high mechani-
cal strength, flexibility, and long service life.

Duetotheirsuperiorabrasion resistance, ability to maintain
flexibility across a wide temperature range, and resistance
to harsh environmental conditions, TPUs are widely used
in electric vehicle charging cables, cable jackets, suspension
boots, sealing profiles, protective films, interior and exterior
trim components, and impact-absorbing technical parts.
Particularly in the rapidly growing electric vehicle sector,
'TPU contributes to vehicle performance and energy efficien-
cy by combininglightweight characteristics with durability.
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Buyliksek performansli ¢oztimlerin temelini olugturan
polyester polioller ise TPU tiretiminde kritik hammad-
deler arasinda yer aliyor. BYCHEM, hem TPU hem de
polyester poliol tiretim kabiliyeti sayesinde otomotiv
sektoriiniin ihtiyac duydugu yliksek performansli mal-
zeme coziimlerini entegre bir yaklagimla gelistirerek
miisterilerine giivenilir ve stirdiiriilebilir alternatifler
sunuyor.

Bir Otomobilde Termoplastik Politiretanin
Uygulama Alanlari

Glintimiizde termoplastik politiretanlar, otomotiv
sektériinde performans, dayaniklilik ve kullanici de-
neyimini gelistiren en 6nemli miihendislik malzeme-
lerinden biri olarak 6ne ¢ikiyor. Gelisen malzeme tek-
nolojileri sayesinde TPU, bir aracin hem i¢ hem de dis
bilesenlerinde genis bir kullanim alanina sahip.

Elektrikli araglarda kullanilan yiiksek voltaj kablola-
rinin dig kiliflarinda ve kablo koruma sistemlerinde
yaygin olarak tercih edilen T'PU; {istiin aginma direnci,
esnekligi ve zorlu gevre kogullarina dayanimiyla ¢ne
¢ikiyor. Bunun yaninda cam ve kapi conta profilleri,
slispansiyon koriikleri, koruyucu film uygulamalar:
ve ¢esitli darbe emici teknik bilesenlerde de 6nemli rol
iistleniyor.

Arag ic mekanlarinda ise TPU; pedal kaplamalari, bar-
dakliklar (cup holder), saklama alanlari ve yumusak
dokunus hissi istenen ic¢ trim pargalarinda siklikla
kullaniliyor. Ayrica ABS ve PC/ABS gibi miihendislik
plastikleriyle birlikte kullanilan TPU bazh ¢oztimler,
dashboard ve kap1 paneli uygulamalarinda hem estetik
hem de dayaniklilik avantaji sunarak modern arac ta-
sarimlarina katki sagliyor.

Elektrikli Araclarda Termoplastik Politiretan
Devrimi

Elektrikli araclarin (EV) pazardaki payinin hizla art-
mas1, kullanilan miihendislik malzemelerinden bek-
lentileri de yeniden sekillendiriyor. Daha uzun menuil,
dahayliksek giivenlik, daha diiglik agirlik ve daha uzun
servis omrii hedefleri dogrultusunda tireticiler, perfor-
mans odakli malzeme ¢oziimlerine yoneliyor. Bu donii-
slimde termoplastik politiretanlar dayaniklilik, esnek-
lik ve hafifligi bir araya getiren yapilariyla one gikiyor.

Yeni nesil elektrikli araglarda TPU; yiiksek voltaj kab-
lolarinin dis kiliflarinda, kablo koruma sistemlerinde,
sarj kablolarinda, sarj ekipmanlarinda ve gesitli s1z-
dirmauzlik uygulamalarinda yaygin olarak kullaniliyor.
Ustiin asinma direnci, diisiik sicakliklarda dahi esnek-
ligini koruyabilmesi ve zorlu ¢evre kogullarina dayani-
m1 sayesinde TPU, elektrikli araglarin glivenilirligi ve
kullanim 6mriine katki sagliyor.

Polyester polyols, which form the basis of these high-per-
formance solutions, are among the critical raw materials
used in TPU production. With its capability to produce
both T'PU and polyester polyols, BYCHEM develops high-
performance material solutions required by the automo-
tive industry through an integrated approach, offering
reliable and sustainable alternatives to its customers.

Application Areas of Thermoplastic Polyure-
thane in an Automaobile

Today, thermoplastic polyurethanes stand out as one of
the most important engineering materials in the automo-
tive industry, enhancing performance, durability, and
user experience. Thanks to advancements in material
technologies, TPU has found extensive use in both inte-
rior and exterior vehicle components.

TPU is widely preferred for the outer jackets of high-volt-
age cables and cable protection systems used in electric
vehicles due to its superior abrasion resistance, flex-
ibility, and durability under harsh environmental condi-
tions. In addition, it plays an important role in window
and door sealing profiles, suspension boots, protective
film applications, and various impact-absorbing techni-
cal components.

Within vehicle interiors, TPU is frequently used in pedal
covers, cup holders, storage compartments, and interior
trim parts where a soft-touch feel is desired. Further-
more, TPU-based solutions used in combination with en-
gineering plastics such as ABS and PC/ABS provide both
aesthetic and durability advantages in dashboard and
door panel applications, contributing to modern vehicle
designs.

The Thermoplastic Polyurethane Revolution in
Electric Vehicles

The rapid increase in the market share of electric vehi-
cles (EVs) is reshaping expectations for engineering ma-
terials. To achieve longer driving ranges, higher safety
standards, lower weight, and extended service life, manu-
facturers are increasingly turning to performance-ori-
ented material solutions. In this transformation, thermo-
plastic polyurethanes stand out by combining durability,
flexibility, and lightweight characteristics.

In next-generation electric vehicles, TPU is widely used
in high-voltage cable jackets, cable protection systems,
chargingcables, chargingequipment, and various sealing
applications. Thanks to its superior abrasion resistance,
ability to maintain flexibility even at low temperatures,
and durability under harsh environmental conditions,
TPU contributes significantly to the reliability and lifes-
pan of electric vehicles.
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Arag agirhgimin azaltilmasi, elektrikli araclarda men-
zilin artirilmasi agisindan en kritik parametrelerden
biri olarak kabul edilirken, yliksek performanslh TPU
coziimleri geleneksel malzemelere kiyasla tasarim es-
nekligi ve hafiflik avantaji sunuyor. BYCHEM'in gelig-
tirdigi TPU ve polyester poliol teknolojileri, otomotiv
sektoriiniin stirdiirtilebilirlik, performans ve verimlilik
hedeflerine katki saglayarak gelecegin mobilite ¢ozlim-
lerine deger katiyor.

Daha Hafif Araclar, Daha Diisiik Karbon Ayak izi
Stirdiiriilebilirlik artik yalnizca araglarin kullanim
asamasiyla degil, tiretim siireclerinde tercih edilen
malzemelerle de yakindan iligkilendiriliyor. Arag omrii
boyunca performansini koruyabilen, aginmaya, UV
1s1nlarina, sicaklik degisimlerine ve kimyasallara kars:
direng gosterebilen uzun omiirlii malzemeler; daha az
bakim, daha az parga degisimi ve daha verimli kaynak
kullanimi saglayarak karbon ayak izinin azaltilmasina
katkida bulunuyor. BYCHEM'in siirdiiriilebilir iiriin
stratejisi; geri dontigtiiriilebilir TPU ¢oztimleri, biyo-
bazli igerik orani artirilmis yeni nesil formiilasyonlar
ve gevresel etkisi azaltilmig tirtin gelistirme yaklagimi
olmak tizere lic temel slituna dayaniyor.

Termoplastik yapisi sayesinde tekrar iglenebilen TPU,
kullanim Omriinii tamamlayan parcalarin yeniden
degerlendirilmesine olanak taniyarak dongiisel eko-
nomiyi destekliyor. Ayni zamanda uzun servis omrii
ve yliksek dayaniklihig1 sayesinde kaynak tiiketiminin
azaltilmasima katki saghiyor. BYCHEM, gelistirdigi
yenilikci TPU ve polyester poliol teknolojileriyle siir-
diirtilebilir mobilite ekosisteminin doniistimiine katk:
sunarken, “nature-based solutions” yaklagimi dogrul-
tusunda daha cevreci malzeme ¢oziimleri gelistirmeyi
stirdiirtiyor.

Laboratuvardan Yola: Ar-Ge ve inovasyon
Malzeme teknolojilerinde diinyanin en yiiksek kalite ve
glivenlik standartlarina sahip olan otomotiv sektori,
gelistirilen malzemelerin zorlu test stireglerinden gec-
mesini ve OEM beklentilerini eksiksiz karsilamasini
zorunlu kiliyor.
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As reducing vehicle weight is considered one of the most
critical parameters for extending the driving range of
electric vehicles, high-performance T'PU solutions offer
design flexibility and lightweight advantages compared
to conventional materials. BYCHEM's T'PU and polyester
polyol technologies contribute to the automotive indus-
try’s sustainability, performance, and efficiency goals,
adding value to the mobility solutions of the future.

Lighter Vehicles, Lower Carbon Footprint
Sustainability is no longer associated solely with the
operational phase of vehicles but is also closely linked to
the materials selected during production. Long-lasting
materials that maintain performance throughout a ve-
hicle’s lifetime and demonstrate resistance to abrasion,
UV radiation, temperature fluctuations, and chemicals
contribute to reducing carbon footprints by enabling
lower maintenance requirements, fewer component re-
placements, and more efficient resource utilization. BY-
CHEM’s sustainable product strategy is built upon three
key pillars: recyclable TPU solutions, next-generation
formulations with increased bio-based content, and a
product development approach focused on reducing en-
vironmental impact.

Thanks to its thermoplastic nature, TPU can be repro-
cessed, enabling end-of-life components to be recovered
and reused, thereby supporting the circular economy.
At the same time, its long service life and high durability
contribute to reducing resource consumption. Through
its innovative TPU and polyester polyol technologies,
BYCHEM supports the transformation of the sustainable
mobility ecosystem while continuing to develop more
environmentally friendly material solutions in line with
its “nature-based solutions” approach.

From the Laboratory to the Road: R&D and
Innovation

As one of the industries with the highest quality and
safety standards in the world, the automotive sector re-
quires newly developed materials to undergo rigorous
testing procedures and fully meet OEM expectations.
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BYCHEM’in Ar-Ge Merkezi biinyesinde bulunan
Tirkiyenin ilk reaktif ekstriizyon pilot tiretim hatti, bu
yiiksek standartlara uygun yeni nesil TPU formiilasyon-
larimin gelistirilmesine yeni nesil termoplastik politire-
tan formiilasyonlarinin gelistirilmesine ve hizlh sekilde
olgeklendirilmesine olanak taniyor. Bu altyap: sayesin-
de BYCHEM, molekiiler yapi seviyesinde tzellestirilmis
TPU coztimlerini daha hizh gelistirebiliyor ve miisteri
ihtiyaclarina tzel formiilasyonlar: kisa siirede endiist-
riyel Olgekte dogrulayabiliyor. Sirket; mekanik perfor-
mans, aginma direnci, UV dayanimi, hidroliz direnci,
kimyasal dayanim ve termal performans gibi kritik para-
metreler tizerinde ¢aligmalar yiirtiterek otomotiv sekto-
riintin degisen ihtiyaglarina yonelik yenilikgi coztimler
gelistiriyor.

BYCHEM tarafindan gelistirilen TPU ¢oztimleri; yiiksek
kopmave yirtilmadayanimi, istiin asinmadirenci, genis
sertlik araligl ve farkli tiretim proseslerine uyum kabi-
liyetiyle one ¢ikiyor. Fnjeksiyon kaliplama, ekstriizyon,
filmve teknik profil uygulamalarina uygun olarak gelisti-
rilen bu malzemeler, tasarim esnekligi ile yiliksek perfor-
mansi bir araya getirerek otomotiv sektoriiniin gelecegi-
neyon veren malzeme teknolojileri arasinda yer aliyor.

BiR TPU'NUN YOLCULUGU
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The reactive extrusion pilot production line located
within BYCHEM’s R&D Center—the first of its kind in 'T'tir-
kiye—enables the development and rapid scale-up of next
generation TPU formulations that meet these demanding
standards. Thanks to this infrastructure, BYCHEM can de
velop TPU solutions customized at the molecular level more
rapidly and validate customer-specific formulations on an
industrial scale within a short period of time. The company
conducts extensive research on critical parameters such as
mechanical performance, abrasion resistance, UV resist-
ance, hydrolysis resistance, chemical resistance, and ther
mal performance, developing innovative solutions tailored
to the evolving needs of the automotive industry.

The TPU solutions developed by BYCHEM stand out with
their high tensile and tear strength, superior abrasion
resistance, wide hardness range, and compatibility with
various manufacturing processes. Designed for injection
molding, extrusion, film, and technical profile applica
tions, these materials combine design flexibility with high
performance, positioning themselves among the material
technologies shaping the future of the automotive indus-
try.
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