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Abstract. The purpose of performing a deflection test is to determine the behavior of the material when 

given load variations.  Acquisition data is used to read deflection value. Data acquisition is the process of 

collecting signals derived from changes in physical behavior, in this case read deflection on material test. 

The sensor used to read the behavior of the material when subjected to load is strain gauge BF 350 AA 

sensor. Data is captured in real time. Based on testing using a data acquisition system, deflection data was 

obtained with the smallest difference being 0.032 mm and the largest difference being 1.511 mm. The 

deflection stress data with the smallest difference is 0.742 N/mm2 and the largest difference is 250.816 

N/mm2. The best deflection strain data acquisition system error rate value is 1.46% and the worst is 

2.99%. As for the error rate value of the deflection stress data acquisition system, the best is 1.41% and 

the worst is 2.98%. Based on the error rate value of the strain-stress produced by the data acquisition 

system, it can be said that the data acquisition system is designed quite well. 
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1 Introduction 

The deflection test aims to determine the quality of a 

material visually [13]. Deflection testing is also used to 

determine the strength of a material when it is loaded. 

The greatest deflection stress acceptable when 

subjected to external loading without a change in shape 

or defect is called the deflection force [14]. The type of 

material that is loaded affects how much bending 

strength can be received by the material [10]. 

Deflection tests applied to materials that are not easily 

broken are the best way to determine the strength and 

brittleness of the material [19].  
Data acquisition is the process of sampling signals that 

measure real-world physical conditions and converting 

the resulting samples into digital numeric value that 

can be manipulated by conditions and converting the 

resulting samples into digital numeric values that can 

be manipulated by a computer [4][8][18]. Sensor is one 

component of the data acquisition system that is used 

to convert a measurement value into a signal, then the 

signal will be processed by the data acquisition system 

[11][12]. The processed data will be visualized and 

stored on the PC. Sensors or transducers produce 

analog signals that convert a parameter such as 

pressure, position, or temperature into current 

voltage[15]. The analog signal obtained cannot be 

directly read or processed by a computer. Analog 

signals will be processed and converted into digital 

signals so that they can be processed by computers [7]. 

 

 

2 Methods 

 
 

 

 

 

 

 

 
 

RESULTS AND DISCUSSIONS 

A. Cantilever Rod 
 Cantilever rods are rods that are clamped at one end 
and free at the other end [2][3]. Basically the cantilever 
rod looks like a beautiful jump board. The cantilever 
rod in the loading deflection test will be assigned to the 
free (non-clamped) end of the rod [20]. 

 

 

 

 

              

Figure 2. Cantilever Rod with Loads 

To calculate the deflection at a given point 

(B), we can use the equation: 

 𝑦𝐵 = − 𝑊𝑙33𝐸𝐼  

       Where, 

 

W  : loads 

E : Modulus of elasticity 

 

I : Moment of inertia 

l : length  

 

to calculate at a certain point (x), we can 

use the equation below, 𝑦𝑥 =  𝑊𝑥26𝐸𝐼 (3𝐿 − 𝑥) 

 

B. Deflection and Stress Data 

Based on the test data of the data acquisition 

system on the deflection test equipment. The 

cantilever rods used in this study have a length of 

1000 mm, a width of 30 mm and a thickness (t), 
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there are are 4 mm, 6 mm, and 8 mm. Data 

collection was carried out at three different points, 

there are at points 520 mm (x1), 770 mm (x2), and 

980 mm (x3). The ends of the cantilever rods are 

given loads (F) varying from 350 g, 450 g, and 

550 g. 

 

 
FIGURE 3. Load placement on the cantilever 

C. Data acquisition system components 

1. Arduino UNO R3.  

This Arduino is a simple and most commonly 

used Arduino. In addition, to program it using 

USB so that it is easy to connect to a PC 

[4][5][7][9][22]. 

 2. Strain Gauge Bending Sensor Module Y3  

This module is a complete package of strain 

gauge sensors for deflection tests. It includes 

an amplifier as a signal amplifier and a strain 

gauge sensor used to read deflection test 

results [3][4][15][16]. 

  3. PLX-DAQ Software. 

PLX-DAQ is an additional software of 

parallax microcontroller data acquisition for 

Microsoft Excel. PLX-DAQ can be used to 

connect Arduino with Microsoft Excel, so that 

the output of test result data can be visualized 

and stored on a PC. 

D. Data Acquisition System Accuracy Level. 

The accuracy rate of the sensor in retrieving 

data acquisition system data is calculated using 

%error [17]. 

 

 %𝑒𝑟𝑟𝑜𝑟 = | 𝑎𝑐𝑞𝑢𝑖𝑠𝑖𝑡𝑖𝑜𝑛 𝑑𝑎𝑡𝑎 − 𝑚𝑎𝑛𝑢𝑎𝑙 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑀𝑎𝑛𝑢𝑎𝑙 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛 | 𝑥100% 

 

 

 

 

 

 

Figure 4. Layer Design Input of PLX-DAQ Software 

 

 

 

 

 

 

 

RESULTS  

 
TABLE 1. Test Result table of Deflection Test and 

Stress on Data Acquisition Systems 

 
 

 

 

DISCUSSIONS 

1. Accuracy Level At 4 mm Thickness 

a. Deflection Data, 350 (g), 4 mm 
TABLE 2. Deflection accuracy data, 350 gr loads on a 

 4 mm specimen 

 
 

b. Stress Data, 350 (g), 4 mm 
TABLE 3. Stress accuracy data, 350 gr loads on a 4 

mm specimen 
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c. Deflection Data, 450 (g), 4 mm 
TABLE 4. Deflection accuracy data, 450 gr loads on  

a 4 mm specimen 

 
 

d. Stress Data, 450 (g), 4 mm 
TABLE 5. Stress accuracy data, 450 gr loads on  

a 4 mm specimen 

 
 

e. Deflection Data, 550 (g), 4 mm 
TABLE 6. Deflection accuracy data, 550 gr loads on  

a 4 mm specimen 

 
 

f. Stress Data, 550 (g), 4 mm 
TABLE 7. Stress accuracy data, 550 gr loads on  

a 4 mm specimen 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Accuracy Level At 6 mm Thickness 

a. Deflection Data, 350 (g), 6 mm 
TABLE 8. Deflection accuracy data, 350 gr loads on a 6 

mm specimen 

 
 

b. Stress Data, 350 (g), 6 mm 
TABLE 9. Stress accuracy data, 350 gr loads on a 6 mm 

specimen 

 
 

c. Deflection Data, 450 (g), 6 mm 
TABLE 10. Deflection accuracy data, 450 gr loads on a 

6 mm specimen 

 
 

d. Stress Data, 450 (g), 6 mm 
TABLE 11. Stress accuracy data, 450 gr loads on a 6 mm 

specimen 
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e. Deflection Data, 550 (g), 6 mm 
TABLE 12. Deflection accuracy data, 550 gr loads on a 

6 mm specimen 

 
 

f. Stress Data, 550 (g), 6 mm 
TABLE 13. Stress accuracy data, 550 gr loads on a 6 mm 

specimen 

 
 

3. Accuracy Level At 8 mm Thickness 

a. Deflection Data, 350 (g), 8 mm 
TABLE. Deflection accuracy data, 350 gr loads on a 8 

mm specimen 

 
 

b. Stress Data, 350 (g), 8 mm 
TABLE 15. Stress accuracy data, 350 gr loads on a 8 mm 

specimen 

 
 

 

 

 

 

 

 

 

 

 

 

 

c. Deflection Data, 450 (g), 8 mm 
TABLE 16. Deflection accuracy data, 450 gr loads on a 

8 mm specimen 

 
 

d. Stress Data, 450 (g), 8 mm 
TABLE 17. Stress accuracy data, 450 gr loads on a 8 mm 

specimen 

 
 

e. Deflection Data, 550 (g), 8 mm 
TABLE 18. Deflection accuracy data, 550 gr loads on a 

8 mm specimen 

 
 

f. Stress Data, 550 (g), 8 mm 
TABLE 19. Stress accuracy data, 550 gr loads on a 8 mm 

specimen 

 

CONCLUSIONS 

Based on the test results using a data acquisition 

system, deflection data was obtained with the smallest 

difference was 0.032 mm and the largest difference 

was 1.511 mm. The stress accuracy data, with the 

smallest difference is 0.742 N/mm
2
 and the largest 
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difference is 250.816 N/mm
2
. The error value of the 

best deflection data acquisition system is 1.46% and 

the worst is 2.99%. As for the error value of the stress 

data acquisition system, the best is 1.41% and the 

worst is 2.98%. Based on the error value of the 

deflection value and stress generated by the data 

acquisition system, it can be said that the data 

acquisition system is designed quite well. 
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