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including PAH were banned according to a European Directive, to avoid contaminating the environment
(ETRMA 2013).Some researchers and manufacturers have turned to plant-based oils and other natural tire
ingredients to reduce cost, and increase the sustainability of the tire (Oter et al. 2011; Saxena 2011; Chokan
and Sombat et al. 2014; Zanchet et al. 2016).

The subject covered in this study is the determination of the physicomechanical and rheological behavior of
rubber blends for the tire tread affected by cellulosic fibers and/or plant-based oils.

The original aim is to reduce the cost of rubber blends and improve the tire properties, but the main
advantage of selected fillers is that it allows them to focus on forwarding sustainability.

Material and Method

The cellulose fibers were obtained from the waste chestnut shell, the waste pistachio shell and pinecone with
the end of some processing. The ratio of cellulose fiber to carbon black in the manufacture of tire's tread was
used as 0.33:1. Three plant-based oils (canola, corn and sunflower oil) were provided from local suppliers in
Turkey. They were used as 20.8 phr instead of the aromatic oil in the mixture of the tire's tread. The tire
treads were prepared by using 10 different mixture, one of them was control (RC) and others testing mixture.
The chemical compositions and quantities of all additives used in the production of commercial tire tread
(RC) given in the Table 1. is subject to the confidentiality agreement with the company.

Table 1. Alternative formulation of tire treads

Codes of the
Tire tread

RC R1 R2 R3 R4 RS R6 R7 RS R9

Function/

Compounds Amount (phr)

Matrix

Rubber Blend (Natural

&Butadicn Rubber Mix) 100 100 100 100 100 100 100 100 100 100

Filler

Carbon Black (N330)  [6667[350 [350 |50

66.67 | 66.67 | 66.67 | 66.67 |50 | 50

Alternative; Cellulose fiber filler

pinecone | 1667 | - | | | | | | 1667 | -
chestnut shell — — 16.67 | -—- — —- — — — 16.67
Pistachio shell ——- — — 16.67 | == — — —— ——- o
Chemicals

Activator 441 | 441 | 441 441 |441 441 441 |441 |441 |44
Homogenizer 1.81 1.81 1.81 1.81 1.81 1.81 1.81 1.81 1.81 1.81

Antiozonant/Antioxidant | 394 (394 |3.94 [394 |3.94 |394 [394 |394 [394 |3.94

Process oil

Distillate Aromatic ——- —- ——

Extract (DAE) 20.83 | 20.83 | 20.83 | 20.83 10.42 | 10.42 | 1042
Alternative; Plant based oils

Canola oil -——- - - - 20.83 | ---- - - ---- ----
Corn oil -——- - - - -—-- 20.83 | - - ---- -
Sunflower oil - - ---- -—-- ---- - 20.83 | 10.42 | 1042 | 10.42

Vulcanization agents
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