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ABSTRACT
This research aims to determine the effect of composition on used tire powder composites, asphalt, and recycled plastic (rHDPE), on tensile stress. The composite is expected Can be used for fenders on cars. The composition variations in this study were 500 grams of used tire powder, and 100 grams of asphalt, with variations of rHDPE 20, 30, 40, 50, 60, 70, 80, 90, 100, 120, 200, 250, 300, 350, 400 grams. From the tensile test results, the lowest tensile stress was obtained 0.0233 N/mm2 is owned by a composite with a composition of 40-gram rHDPE. For tensile stress. The highest was a composite with a composition of 400-gram rHDPE with a tensile stress value of 0.855 N/ mm2. The tensile test results of factory-made car fenders have a tensile stress of 0.852 N/mm2. From this research, it can be concluded that composites with composition High rHDPE can be used for fenders.
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INTRODUCTION
Advances in science and technology in recent years have increasingly developed rapidly so that they can change a person's life structure [1]. The results were very positive viz the discovery of technologies that can make a person's life easier by increasingly complex needs. The volume of polymer waste such as tire rubber and bottles of polyethylene terephthalate (PET) is increasing at a rapid rate. An estimated 1000,000,000 tires reach the end of their useful life every year and 5000 million more[2] are expected to be disposed of periodically by 2030[3]. One of the main challenges that humans have to face today is the enormous amount of waste that has negative impacts on the environment[4]. One way that is environmentally friendly and feasible is recycling, by using it as a second raw material for new value-added products. By this, "all waste" composite with rubber-polyethylene terephthalate (PET) - density polyethylene (HDPE)[5].
Composites play a very important role in the automotive sector because they have properties such as stiffness height, lightweight, and high strength [6]. Basically, a composite material is a mixture of two or more components. Advanced composites have a history long, starting from the aerospace industry in the 1970s, but currently, composites are used in all industrial fields[7]. In developed countries, natural ecosystems increasingly place the burden on manufacturers to consider the ecological impact of products [8].
In the research, used tire powder, asphalt, and recycled plastic (rHDPE) will be processed into a composite. In the future, these composites can be used to replace the role of polymers as car fender material. Because factory fenders are easily torn and brittle if exposed to water. High temperatures are also expensive. Until now no material has been found replacement for the factory fender so that its use is still maintained. Expected composite This recycled raw material can replace the role of factory fenders.


METHOD
Research Methods 
A research method is a research design that provides direction for research so that the necessary data can be collected. The research used an experimental method which was carried out by determining the effect of composite composition with used tire powder, asphalt, and rHDPE which would compare its tensile strength with factory-made fendersType sizes and typefaces:
Tensile Test Method
We can find out the mechanical properties of a material by testing the material. In this research, to determine the strength value of a composite, a tensile test was carried out. For polymer composite materials, tensile testing uses testing to the ASTM D638 Type I standard with test object dimensions as in Figure 1 and Table 1 below [9].
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Figure 1. Tensile Test Specimen

To determine the tensile stress of a material, you can use mathematical calculations as below:
Tension (Stress):  σ = F/A  
Where :
F = pulling force
A = cross-sectional area
 Strain:  ε  = ΔL/L
Where :
 ΔL =  increase in length 
 L   =  initial length
The relationship between stress and strain can be formulated :
E = σ / ε 
Where :
E = modulus of elasticity
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Figure 2. Research flow diagram

Research Materials
The research materials used in this research are
Recycled HDPE (High-Density Polyethylene)
HDPE is High-Density Polyethylene – a tough, strong, and stiff resin derived from oil earth, which is often formed by blowing it[10]. Recycled HDPE is obtained from the factory plastic pellet producer in the Solo area. The HDPE plastic used in this research is type HDPE is a result of recycling engine oil bottles in the form of small tubes with a length of 2 mm and a diameter of 1 mm. The shape of the rHDPE plastic pellets is shown in Figure 3.
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Figure 3. rHDPE Plastic Seed


Filed Tire Powder
The tire powder used in this research was obtained from the process of grinding car tires which will be vulcanized. To determine the size of used tire powder, this is done first sieving so that a powder size of 6 – 7 mesh can be determined. Formed from used tire powder shown in Figure 4.
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Figure 4. Used Tire Powder

Asphalt
The type of asphalt used in this research is solid asphalt from the DPU (Public Works Department) which is used for highways. The form of asphalt can be seen in Figure 5.
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Figure 5. Solid Asphalt

Composite Composition
The first step in making specimens begins with weighing the used tire powder weighing 500 grams, 15 pieces. Weigh asphalt weighing 100 grams as much as 15 pieces, and rHDPE plastic seeds weighing 20, 30, 40, 50, 60, 70, 80, 90, 100, respectively 120, 200, 250, 300, 350, 400 grams as shown in Table 2. 
Table 2. Composite Mixture Composition
	No
	Used Tire (gram)
	Asphalt (gram)
	rHDPE (gram)

	1
	500
	100
	20

	2
	500
	100
	30

	3
	500
	100
	40

	4
	500
	100
	50

	5
	500
	100
	60

	6
	500
	100
	70

	7
	500
	100
	80

	8
	500
	100
	90

	9
	500
	100
	100

	10
	500
	100
	120

	11
	500
	100
	200

	12
	500
	100
	250

	13
	500
	100
	300

	14
	500
	100
	350

	15
	500
	100
	400



DISCUSSION
Tensile Test
After carrying out the tensile test, the results of the tensile stress values are obtained as in Table 1. Two workpieces cannot be read by the test equipment, namely variations in rHDPE weight 20 and 30 grams, this is because the composite is very soft. The lowest tensile strength occurs in composites with variations in rHHPE weight of 40 grams with a tensile stress value of 0.1332 N/mm2.	The highest tensile stress value is owned by the 400-gram rHDPE variation of 0.855 N/mm2. The tensile test results can be seen in Table 3. Below.
	No
	Used Tire (gram)
	Asphalt (gram)
	rHDPE (gram)
	σ N/mm2

	1
	500
	100
	20
	Can’t be read

	2
	500
	100
	30
	Can’t be read

	3
	500
	100
	40
	0,0233

	4
	500
	100
	50
	0,0367

	5
	500
	100
	60
	0,0497

	6
	500
	100
	70
	0,0506

	7
	500
	100
	80
	0,0560

	8
	500
	100
	90
	0,0683

	9
	500
	100
	100
	0,0906

	10
	500
	100
	120
	0,1332

	11
	500
	100
	200
	0,2441

	12
	500
	100
	250
	0,3600

	13
	500
	100
	300
	0,6521

	14
	500
	100
	350
	0,7231

	15
	500
	100
	400
	0,8550



Comparison of Composite Tensile Stress Values with Factory Fenders
The results of the manufacturer's fender tensile test show a tensile stress value of 0.861 N/mm2. Thus, the composite with a variation of 400-gram rHDPE has a tensile stress value equal to the factory fender tensile stress.
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Figure 6. Stress and strain variation curves for a mixture of 500 grams of used tire powder, 100 grams of asphalt, and 400 grams of rHDPE
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Figure 7. Manufactured fender stress and strain curves
Micro Photo Test
The results of the microphotographs can be seen that the composite with a low rHDPE composition. The structure is dominated by asphalt and used tire powder, causing stress the pull is low. Because the physical nature of the composite is soft
[image: D:\PASCA SARJANA\Tesis\foto mikro\100,30 (1).jpg]






Figure 8. Micro-micro photo of variations of 500 grams of used tire powder, 100 grams of asphalt, 20 grams of rHDPE with a magnification of 100

This is different from specimens that have a high rHDPE content, from the results of microphotographs In these specimens, asphalt no longer dominates. It can be seen that the three compositions are starting to even out to all parts of the workpiece. From this, we can see that rHDPE plays a role in reinforcement in the specimen
[image: ]







Figure 9. Photo of micro micro variations of 500 grams of used tire powder, 100 grams of asphalt, 400 grams rHDPE with 100 X magnification.

CONCLUSION
From the results of the research and data analysis that has been carried out, conclusions can be drawn, including the following:
1. Composites with low rHDPE composition have low tensile stress values low.
2. Composites with a high rHDPE composition have tensile stress values tall.
3. The rHDPE content affects the tensile stress.
4. Composite containing 500 grams of asphalt, 100 grams of tire powder, and 400 grams of rHDPE, the tensile stress is the same as the tensile stress of factory-produced fenders.
5. A composite of asphalt, tire powder, and rHDPE with a composition of 400 grams of rHDPE can be used as fender material for cars.
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