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The passage highlights the importance of having a reliable supply of nuts and bolts for Micro, 

Small, and Medium Enterprises (MSMEs) involved in the manufacturing of appropriate 

technology tools. Nuts and bolts are critical components in the production process of such 

manufacturing. Therefore, it is essential to ensure their constant availability to avoid 

interruptions in the workflow. Currently, many MSMEs still monitor their stock levels 

manually. This manual method has its drawbacks, as stock levels can sometimes go unnoticed, 

leading to stockouts when the components are needed. When stock runs out unexpectedly, it 

can cause delays, as additional time is required to purchase more supplies from wholesalers. In 

this study, a digital scale with a load cell sensor was developed as a medium for taking inventory 

or stocking bolts and nuts. This device features several buttons: a button for selecting the size 

of bolts or nuts, a button for choosing between stocking or taking items, and a button for 

displaying stock information of bolts or nuts in the warehouse. The results from this digital scale 

are sent to a website using the Internet of Things (IoT) system as a communication medium 

between the digital scale and the monitoring website. The results of this study show that the 

digital scale has an accuracy of 99.95%, and the accuracy of the counted items or stock is 100%.  
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INTRODUCTION 

The availability of goods or stock inventory in the manufacturing 

sector is very important, as it can prevent several factors that 

affect manufacturing businesses. Some factors that can be 

prevented if the monitoring system runs smoothly include 

preventing production delays, saving time and effort, preventing 

stock shortages, optimizing costs, and enhancing 

competitiveness. [1], [2], [3], [4]. There has been some research 

on the application of web-based monitoring systems for inventory 

or other systems in several companies to streamline production. 

[4], [5], [6], [7], [8], [9], [10], [11]. 

CV Baja Diva, located on Lintas Timur KM 17 Street, Kulim 

Pekanbaru Riau, is a micro-enterprise in the manufacturing sector 

that produces appropriate technology equipment. Bolts and nuts 

are essential components in manufacturing appropriate 

technology at CV Baja Diva. Currently, the stock of bolts and nuts 

at CV Baja Diva i still managed manually; when employees need 

bolts or nuts, they go directly to the warehouse to check if the 

items are in stock. If they are unavailable, an employee is sent to 

purchase the items from a store in Pekanbaru about 17 km away, 

potentially delaying the production process. Therefore, 

researchers have conducted a study on the inventory of bolts and 

nuts using IoT-based load sensors to monitor the availability of 

these items. [5], [10], [12], [13], [14], [15].  

This research method uses a load cell sensor as a weight sensor 

for nuts or bolts, which converts the weight into the stock count 

of nuts and bolts. In this study, a digital scale was developed as a 

medium for taking inventory or stock of nuts and bolts. The tool 

includes several buttons: a button to select the size of the nut or 

bolt, a button to choose between checking stock or taking items, 

and a button for viewing stock information on nuts or bolts in the 

warehouse. The results from this digital scale are sent to the web 

using the Internet of Things (IoT) system to communicate 

between the digital scale and web-based monitoring. The web 

interface monitors the size of nuts and bolts, the available stock 

count, and the history of items going in and out. 

METHODS 

In this research method, a block diagram system is used as shown 

in Figure 1. Based on Figure 1, the input, in the form of nuts/bolts, 

is weighed using a digital scale with a load cell sensor, and the 

weighing results will be converted into the number of nuts/bolts. 

Then, the stock of nuts/bolts will be displayed on a web interface 

using IoT. 

 
Figure 1. A Block Diagram System 
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This study uses a load cell sensor as the main component to read 

physical quantities in the form of weight. The sensor readings are 

processed using a microcontroller, which acts as the brain of this 

tool, which is a digital scale. The research method can be depicted 

in a block diagram as shown in Figure 2. 

The workflow based on Figure 2 shows that there are two input 

processes for this system to function: input from the keypad in the 

form of menu options to either take items or check stock, as well 

as the type of item, whether it's a nut or bolt and its specific type; 

and input from the item itself, i.e., the nut or bolt. The power 

supply for this device comes from a battery that provides energy 

to the microcontroller and load cell sensor. The item, whether a 

nut or bolt, which serves as the input, is placed on the load cell, 

which detects changes in the strain gauge values and sends the 

voltage readings to the HX711 module. The HX711 module 

conditions the signal from the load cell before sending it to the 

microcontroller so that the readings can be interpreted and 

converted into a mass unit (grams). [15], [16], [17], [18], [19] The 

flowchart can be seen in Figure 3. The processed result from the 

microcontroller is then displayed on an LCD and shown on the 

web. An example of the web display relationship scheme can be 

seen in Figure 4. 

 

 
Figure 2. Block Diagram of the Research Method for IoT-Based 

Nut or Bolt Weighing System 

 

A linear equation method will convert the weight of a bolt/nut 

obtained from the digital scale to the number of bolts/nuts. This 

linear equation is obtained using Google Sheets. The expected 

linear equation is as follows in Equation 1. 

y = a x + b     (1) 

Based on equation (1), the relationship between the number of 

units and the mass of a nut or bolt is described. y represents the 

number of units, x represents the mass of the nut/bolt, and a and 

b are constants obtained from the data equation through Google 

Sheets. 

The results of the digital weighing tool used in the research are 

obtained using the methods previously described. The form of 

this tool can be seen in Figure 5, and an example of the web 

display can be seen in Figure 6. 
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Figure 3. Flow Chart of the Research Method for IoT-Based Nut 

or Bolt Weighing System 

 

 
Figure 4. Web Relationship Schema 
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Figure 5. Form of the IoT-Based Nut or Bolt Weighing Tool 

 

 
(a) 

 
(b) 

Figure 6. (a) Stock Data Display on Website (b) Incoming Item 

Display on Website  

The testing method for the digital scale that has been developed 

uses components frequently used by the research partner, CV 

Baja Diva, consisting of 6 types of bolts and 4 types of nuts. These 

components are commonly used by the partner, which operates in 

the manufacturing sector. The types of nuts and bolts are as 

follows: Brass Bolt M8x25, Brass Bolt M8x40, Stainless Steel 

Bolt M6x10, Stainless Steel Bolt M8x30, Stainless Steel Bolt 

M10x20, Stainless Steel Bolt M10x45, Brass Nut M8, Stainless 

Steel Nut M6, Stainless Steel Nut M8, Stainless Steel Nut M10. 

RESULTS AND DISCUSSION 

In this research, the data that will be discussed includes load cell 

sensor data, data on the relationship between the number of 

nuts/bolts and the mass of the nuts/bolts with various types and 

sizes of nuts/bolts, data on testing the retrieval and stock of 

nuts/bolts, and data on synchronization between the device and 

information on the website through IoT. 

The load cell sensor data used in this digital scale device is 

collected using a digital scale available on the market as a 

reference for measuring the weight of an object. The data 

obtained is shown in Table 1. 

 

Table 1. Load Cell Test Data for Digital Scales Compared with 

Reference Digital Scales 

No Reference 

Digital 

Scales 

Digital 

Scales  

Differ

ence 

(Gr) 

Error 

(%) 

Accuracy 

(%) 

1 1095 1095 0 0 100,00 

2 640 641 1 0,16 99,84 

3 1731 1732 1 0,06 99,94 

4 360 360 0 0 100,00 

5 1555 1555 0 0 100,00 

6 760 761 1 0,13 99,87 

7 866 866 0 0 100,00 

8 510 510 0 0 100,00 

9 223 223 0 0 100,00 

10 480 480 0 0 100,00 

11 1955 1957 2 0,10 99,90 

12 870 871 1 0,11 99,89 

13 1240 1241 1 0,08 99,92 

14 2648 2649 1 0,04 99,96 

15 1375 1377 2 0,15 99,85 

16 1960 1961 1 0,05 99,95 

17 3645 3646 1 0,03 99,97 

18 3435 3435 0 0 100,00 

19 4527 4527 0 0 100,00 

20 4405 4405 0 0 100,00 

Average 0,60 0,05 99,95 

According to the data in Table 1, the error measured is 0.05%, 

indicating a precision level of 99.95%. The following data 

explores the relationship between the weight of objects—

specifically, nuts and bolts—and the quantity of these items. In 

this study, six types of bolts and four types of nuts were 

examined. 

Data was collected from each bolt and nut type to obtain a 

conversion formula from weight to unit count. The data collection 

method for obtaining the conversion formula from weight to 

quantity will employ the Simple Linear Regression method. 

Simple Linear Regression is a statistical method used to identify 

the relationship between two variables. If there is a relationship 

between variable X and variable Y, the known value of variable 

X can be used to estimate or predict the value of variable Y. In 

developing this bolt and nut scale, the relationship between 

weight and quantity for each type can be determined using the 

Simple Linear Regression method. The data collection involved 

determining the quantity of bolts/nuts based on their weight when 

measured. 

The data collection model involves weighing the bolts/nuts and 

then recording the weight and the number of bolts/nuts weighed. 

For each bolt and nut, data was collected 50 times, and the unit 

quantity of bolts/nuts was set at 50 pieces. Data collection 

continued by reducing the count by one piece of the bolt/nut each 

time. With this extensive data collection, the linear equation for 

determining the number of bolts based on weight is expected to 

be more accurate. The data collection process can be seen in 

Figure 7. 
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Figure 7. Data Collection Process 

To facilitate the calculation process and obtain the linear 

equation, Google Spreadsheet software was used to assist in 

processing the Simple Linear Regression data using Trendline, 

deriving the formula for the number of bolts/nuts versus weight 

from the scale. For example, the data obtained for the M8 x 25 

brass bolt, as shown in Table 2, and the process of generating the 

graph and equation based on the data in Table 2 can be seen in 

Figure 8. [10], [20], [21], [22], [23]  

 

 Table 2. Weight and quantity data for M8 x 25 brass bolts 

Weight 

(mg) 

Quantity 

(Unit) 
 Weight 

(mg) 

Quantity 

(Unit) 

626 50  301 24 

614 49  289 23 

601 48  276 22 

589 47  264 21 

576 46  251 20 

564 45  239 19 

551 44  226 18 

539 43  214 17 

526 42  201 16 

514 41  189 15 

501 40  176 14 

489 39  164 13 

476 38  151 12 

464 37  139 11 

451 36  126 10 

439 35  114 9 

426 34  101 8 

414 33  89 7 

401 32  76 6 

389 31  64 5 

376 30  51 4 

364 29  39 3 

351 28  26 2 

339 27  14 1 

326 26  0 0 

314 25    
 

The results of the data collection for all bolts and nuts can be seen 

in Table 3. 

 
Figure 8. Brass Bolt M8 x 25 data retrieval using a spreadsheet 

Table 3. Linear Equation for Data on All Bolts and Nuts 

No Bolts/Nuts Type 
Linear Regression 

Equation 

1 Brass Bolt M8x25 0.08 x - 0.0934 

2 Brass Bolt M8x40 0.0586 x + 0.00664 

3 
Stainless Steel Bolt 

M6x10 
0.234 x - 0.0266 

4 
Stainless Steel Bolt 

M8x30 
0.0671 x - 0.00826 

5 
Stainless Steel Bolt 

M10x20 
0.0464 x - 0.112 

6 
Stainless Steel Bolt 

M10x45 
0.0295 x + 0.0184 

7 Brass Nut M8 0.301 x + 0.473 

8 Stainless Steel Nut M6 0.463 x + 0.0909 

9 Stainless Steel Nut M8 0.215 x + 0.0373 

10 Stainless Steel Nut M10 0.0977 x + 0.0382 

 

For testing the retrieval or stock of nuts/bolts, synchronization 

with the website display through the Internet of Things (IoT) can 

be seen in Figures 9, 10, and 11. 

 

 
Figure 9. Stock of SS M8 x 30 Bolts: 24 Units 

 
Figure 10. LCD Display During Item Dispatch: 10 pcs 
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Figure 11. Website Display During SS M8 x 30 Bolt Stock 

Withdrawal 

 

 
Figure 11. Website Display During SS M8 x 30 Bolt Stock 

Withdrawal 

 

The data on the testing of the number of nuts/bolts using various 

types of nuts/bolts, with 8 tests and various quantities of 

nuts/bolts, can be seen in Table 4. 

 

Table 4. Testing Variations in the Number of Different Types of 

Nuts/Bolts 

Type 

N
u

m
b

er 

o
f test 

Variation in Testing the 

Number of Nuts/Bolts 

Accu

racy 

13 20 26 34 45 50 (%) 

Brass Bolt 

M8x25 

8 13 20 26 34 45 50 100 

Brass Bolt 

M8x40 

8 13 20 26 34 45 50 100 

Stainless 

Steel Bolt 

M6x10 

8 13 20 26 34 45 50 100 

Stainless 

Steel Bolt 

M8x30 

8 13 20 26 34 45 50 100 

Stainless 

Steel Bolt 

M10x20 

8 13 20 26 34 45 50 100 

Stainless 

Steel Bolt 

M10x45 

8 13 20 26 34 45 50 100 

Brass Nut 

M8 

8 13 20 26 34 45 50 100 

Stainless 

Steel Nut 

M6 

8 13 20 26 34 45 50 100 

Stainless 

Steel Nut 

M8 

8 13 20 26 34 45 50 100 

Stainless 

Steel Nut 

M10 

8 13 20 26 34 45 50 100 

 

The data collection based on Table 1 aims to determine the load 

cell's accuracy in measuring an object's mass. As shown in Table 

1, the data obtained includes 20 variations of object mass with a 

comparison between the digital scale available on the market and 

the digital scale with a load cell sensor. The results show a high 

accuracy of 99.95%. This result is more precise than the previous 

study by previous researchers, which had a digital scale error of 

0.133% or a precision level of 99.867%. [16] From several studies 

related to digital scales, precision levels range from 95% to 

99.5%. [24], [25], [26], [27]  

 

Based on previous research, the digital scale only measured up to 

the weight value or mass. The digital scale we used in our 

research has a higher accuracy than previous studies, allowing us 

to extend our research into a stock application for nuts or bolts. 

This makes our research more advanced, as this digital scale can 

determine the stock availability of nuts or bolts by simply 

weighing them. Therefore, the high accuracy value concludes that 

the digital scale with a load cell sensor is deemed suitable for 

weighing nuts or bolts to the partner. 

The next test involves converting the mass of nuts and bolts into 

the number of items in stock or during withdrawal. The partner 

frequently uses six types of bolts and four types of nuts, which 

will be tested. According to Table 3, there are linear equations for 

each of the six types of bolts and four types of nuts commonly 

used by the partner. Each type of nut and bolt has a different 

equation due to the varying mass of each type. These equations 

are programmed into the microcontroller, with options for the 

different types of nuts and bolts available via the keypad of the 

digital scale equipped with a load cell. 

After inputting the linear equations, the next test involves 

checking the number of each type of nut/bolt with 8 tests per type 

and variations in the number of nuts/bolts. The data obtained, as 

shown in Table 3, resulted in an accuracy of 100% for the quantity 

detected by the digital scale with load cell compared to the 

manual data tested. This indicates that the scale developed 

through this research suits the partner. 

To monitor the stock of nuts/bolts, the display on the website with 

real-time data was tested, as shown in Figures 9 through 11. 

Figure 9 shows the stock of SS M8 x 30 bolts at 24 pcs. The test 

involved removing 10 pcs of these bolts, which were displayed 

on the LCD of the device. This removal process was transmitted 

via IoT, and the website display was updated accordingly, as 

shown in Figure 11. The results of the IoT data transmission 

displayed on the LCD are accurate, precise, and consistent with 

the data obtained by previous researchers.[10] The stock 

monitoring system displayed on the web produces the same 

results as other researchers regarding web-based inventory 

information systems.[28] The advantage of this research is that 

the real-time item input system is sent to the web. In previous 

research, the input and output system was still manual, whereas 

in our research, the nuts/bolts entering or leaving are 

automatically recorded through a digital scale. Based on this data, 

it can be concluded that monitoring nuts/bolts on the website is 

effective, and the stock or retrieval process can update the data on 

the digital scale with a load cell. 
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CONCLUSIONS 

In general, the results of the discussion and analysis from this 

study produced digital weighing equipment that uses load cell 

sensors with an accuracy of 99.95%. The data transmission from 

the digital weighing device to the web server using the Internet of 

Things (IoT) has achieved 100%, along with a real-time web 

display corresponding to the stock of nuts and bolts available, 

including various types of nuts and bolts that have been specified. 

The limitation during the research was in the timing of trials and 

data collection, which often did not align with the research 

partner's schedule. For future research, it can be expanded to other 

types of inventory with the following research partner. 
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