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This research aimed to design and investigate the fiber optic load sensor produced 

from the mixture of 100 mesh grains of sand, silicone rubber, and catalyst. The 

response of the resulted fiber optic load sensor was measured by detecting the 

microbending of single-mode fiber optic in the form of the power meter. The test 

was conducted using a light source as an input signal on the sensor. The laser is 

stable for each load sensor test, with a wavelength of 1500 nm. The study's results 

confirmed that the load sensor's response has a connection between the amount of 

load and the voltage; the greater the pressure or load, the less the output power will 

decrease and cause signal weakening. 
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ABSTRAK 

Penelitian ini bertujuan untuk merancang dan menyelidiki sensor beban serat optik 

yang dihasilkan dari campuran 100 mesh butiran pasir, karet silikon, dan katalis. 

Respon sensor beban serat optik yang dihasilkan diukur dengan mendeteksi 

microbending serat optik mode tunggal berupa power meter. Pengujian dilakukan 

dengan menggunakan sumber cahaya sebagai sinyal masukan pada sensor. Laser 

stabil untuk setiap pengujian sensor beban, dengan panjang gelombang 1500 nm. 

Hasil studi tersebut menegaskan bahwa respon sensor beban memiliki hubungan 

antara besaran beban dan tegangan; semakin besar tekanan atau beban maka daya 

keluaran akan semakin berkurang dan menyebabkan melemahnya sinyal.  

 

Kata Kunci: Penyambung Fusi, MMD, Serat Optik, Serat Optik Mode Tunggal 
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1. Introduction 

Optical fiber is a light transmission with a large capacity under high conditions. It is used for long-

distance channeling applications. Along with the development of utilization, optical fiber was used for light 

refraction applications with a fairly long-distance fiber [1]–[3]. It is also widely used for measuring tools for 

a test that functions as light guidance [4], [5]. 

Fiber optics can be used and measured using the microbending method [6], [7]; fiber optics have 

advantages, namely selectivity, flexibility, accuracy, and smaller size. In this application, fiber optic is 

usually coated by a layer of resin which is usually said to be a jacket, generally made of plastic. Fiber optic 

cables are generally made with a microscopic size. Therefore, the fiber optic cable is not easily damaged [8]–

[10]. 

Based on the above explanation, this research aimed to produce and investigate the fiber optic load sensor 

synthesized from the mixture of 100 mesh grains of sand, silicone rubber, and catalyst. The response of the 

resulted fiber optic load sensor was measured by detecting the microbending of single-mode fiber optic in 

the form of the power meter. The test was conducted using a light source as an input signal on the sensor. 
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2. Method 

The flowchart of this research was provided in Fig.1. 

 

Figure 1. Flowchart of the research. 

The main materials used were silicone rubber, sand, and hardener. Firstly, the sand was sifted. The 

purpose of sifting sand is to obtain smaller grains with the size of 100 mesh. Then, the materials were mixed 

using a composition or ratio of 7:3 (silicone rubber: granules of sand). After the material has been mixed, it 

was placed in an aluminum container, and optical fiber was placed on top of the mixture. Finally, the sample 

was dried for 1.5 hours (Figure 2).  

 

Figure 2. The resulted sensor 

The fiber connector was then connected using a fusion splicer. Then, the screen showed the process of 

connecting and calculated the estimated channel attenuation produced by the fiber optic. 

3. Result and Discussion 

3.1. Sensor test results with additional load U-structured fiber optic 

During the measurement of the sensors, the setting/measuring the stability of the light laser was first 

carried out by setting the input power or laser power of 1.92 mW and the wavelength is 1500 nm. Data 

collection was carried out as many as 3 repetitions (Table 1). 
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Table 1. Load sensor measurement results. 

Load 

(kg) 

Power 1 

(mW) 

Power 2 

(mW) 

Power 3 

(mW) 

0 0.619 2.462 1.468 

20 0.472 1.751 0.752 

40 0.257 1.382 0.437 

60 0.195 1.241 0.324 

80 0.147 1.401 0.196 

100 0.132 1.372 0.153 

120 0.127 1.152 0.138 

 

Based on Table 1, the graphic is depicted in Figure 3. 

 

 

Figure 3. Graph testing of fiber optic variation load sensor U with granulated sand 100 mesh silicone rubber 

Based on Figure 3, the results showed an average sensitivity value of 0.0198 V/Kg, and sensor linearity 

(R2) of 0.693. It can be said that linearity is a correlation coefficient value that is close to one; still, the 

coefficient value is not close to one because MMD is unstable when measuring the value of the output 

voltage to the load. 

3.2. Sensor test results with straight-structured fiber optic load addition 

In this study, the stability measurement of the light laser is first carried out by setting the input power or 

laser power of 1.92 mW and the wavelength is 1500 nm. Data testing/retrieval was carried out as many as 3 

repetitions due to additional loads (Table 2). 

Table 2. Measurement results/load sensor testing. 

Load 

(kg) 

Power 1 

(mW) 

Power 2 

(mW) 

Power 3 

(mW) 

0 345.6 340.5 338.1 

20 299.7 254.1 278.2 

40 251.5 204.8 234.3 

60 213.8 168.3 158.4 

80 184.2 125.6 120,6 

100 162.3 108.3 105.4 

120 142.4 96.2 99.4 
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From Table 2, the graphic is depicted in Figure 4. 

 

 

Figure 4. Graph of the test results of the fiber optic variation load sensor straight with granulated sand 100 

mesh silicone rubber 

In Fig. 4, it can also be seen that the load sensor test of a variation of 1000 mesh grains of sand with three 

repetitions of the load. The sensor response when tested had an average sensitivity value of 1.9232 and an 

average value of linearity was 0.9275. 

3.3. Sensor test results with double u structured fiber optic load addition 

The measurement for the stability of the light laser is first carried out, by setting the input power or laser 

power of 1.92 mW and the wavelength is 1500 nm. Data testing/retrieval was carried out as many as 3 

repetitions due to additional loads. 

Table 3. Measurements results/load sensor testing 

Load 
(kg) 

Power 1 

(mW) 
Power 2 
(mW) 

Power 3 
(mW) 

0 215.4 219.6 318.8 

20 190.7 199.4 197.5 

40 179.2 179.  4 176.8 

60 151.2 155.2 152.3 

80 106.7 133.5 109,8 

100 87.11 98.75 91.97 

120 65.81 87.66 62.25 

 

From Table 3, the graphic is depicted in Figure 5. 
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Figure 5. Graph of load sensor test results of double U fiber optic variation with 100 mesh sand grains and 

silicone rubber 

 

Based on Table 3 and Figure 5, the sensor has an average sensitivity value of 1.2614 and a linearity 

average value of 0.9883. Each load addition has an average value of 21.11 μW. The sensor response to the 

linearity value of the silicone rubber type RTV- 586 with a material mixture of 100 mesh grains of sand 

achieves a better value with the composition of the sand: silicon rubber of 7:3. For bent optical fibers, signal 

attenuation/loss will be subjected to signal attenuation. 

4. Conclusion 

To conclude, the test results showed that the influence of a mixture of silicone rubber and 100 mesh grains of 

sand resulted in measurements that had different values in each iteration of the sensor test. It is concluded 

that in this test linearity is the value of the correlation coefficient close to one. The sensor response to the 

linearity value of the RTV-586 silicon rubber type with a 100 mesh sand grain mixture material achieves a 

better value with the sand composition: silicone rubber 7: 3. For bent optical fibers, signal attenuation/loss 

will be subjected to signal attenuation. 
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