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Learn how to build a digital weight scale and force gauge with HX711 load cell
module and Arduino.
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Arduino Arduino IDE S
(https://www.arduino.cc/en/Main/So  (https://www.arduino.cc/e
ftware) n/Main/Software)

ABOUT THIS PROJECT ~

You can read this and other amazing tutorials on ElectroPeak's official website
(http://electropeak.com/learn).

Overview

In this tutorial, you will learn about the load cell module, its applications and its
operation. Also, you'll see how to use the load cell module with Arduino. Then after
learning about calibrating the load cell, you will create a digital scale that can measure
the weight with an accuracy of 0.0001 grams and also a force gauge.

What You Will Learn

What load cell is and how it works

How to use the load cell module with Arduino
Build a digital scale with Arduino

Use a load cell as force gauge
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Getting Started with Load Cells

A load cell is an electronic sensor for measuring weight and force. When a force is applied
to it, a weak electrical signal at the millivoltage level appears on its output wires. In fact,
the load cell is a transducer which converts force into measurable electrical output.

A load cell consists of a metal core and a set of electrical resistances that transform
when a force is applied to it. But after the force is removed, it returns to its original
state. The reversibility of this material determines the quality and accuracy of the load
cell. The equivalent electrical circuit of a load cell is as follows:

LOAD CELL WIRING

EXCITATION +
5G1 263

QUTPUT +
e SG4

EXCITATION -

QUTPLUT -
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Load cells have 4 wires:

e Red for Excitation+
e Black for Excitation-
e White for Output-

e Green for Output+

Interfacing a Load Cell with Arduino

The output signal produced by the load cell is in range of millivolts, so we need an
amplifier to convert the signal into a level that we can later transform it into a digital
signal and process it. For this purpose, we useHX711 amplifier sensor. The HX711 amplifier
sensor includes a HX711 chip with analog-to-digital conversion capability in 24-bit
accuracy. The HX711 module amplifies the low-voltage output of the load cell and sends
it to the Arduino so that the Arduino eventually calculate weight from this data.
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You can see the connections between Arduino, load cell and HX711 in the following table:
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Load Cell

NoteBe careful about the side of the load cell when you’re putting a weigh on it. Usually,
there is an arrow on the module that shows the force direction. With the help of this
arrow, you can place the weight and the load cell correctly.

Arrow Marking on
Load Cell

Load Cell Calibration
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To use a load cell, first you need to calibrate it. To do this upload the following code on
your Arduino board. Wait until the Reading message is displayed on the serial monitor
and then place a specified weight item on the load cell. Using the A key, you can increase
the calibration_factor one unit and you can use the Z key to decrease it to get the
correct weight. Now your scale is calibrated!

Code
You need HX711 Library (https://github.com/bogde/HX711)

—_————p g - ————m = —mrrer = —— —r— = = —— fre et e st e wrr mrti= e ————

Once readings are displayed place the weight on the scale -
Press +/- or a/z to adjust the calibration_factor until the output readings match

the known weight

*/

#include "HX711.h"

#define DOUT 4

#define CLK 5

HX711 scale(DOUT, CLK);

float calibration_factor = 2230; // this calibration factor must be adjusted accor
ding to your load cell

float units;

void setup }()

Serial.begin(9600);

Serial.println("HX711 calibration sketch");

Serial.println("Remove all weight from scale");

Serial.println("After readings begin, place known weight on scale");
Serial.println("Press + or a to increase calibration factor");

Serial.println("Press - or z to decrease calibration factor"); .

crale <ot <ralelcalihratinn fFactar): //Ad-Hinct +n thic calihratinn farctar

set_scale(); function set the calibration_factor, which uses for the scale calibration, to
desired value and tare(); function set it to zero.get_units(); function reads the weight
and if it is smaller than zero, it is considered to be zero.

Measuring the Weight of Objects

Circuit
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Code

scale.set_scale(calibration_factor); //Adjust to this calibration factor
scale.tare();

}
void loop() {

units = scale.get_units(), 5;
if (units < 9)

{
units = 0.00;

}
lcd.setCursor(0,0);

lcd.print("wWeight: ");

lcd.setCursor(8,0);

lcd.print(units,5); //displays the weight in 4 decimal places only for calibratio
n

lcd.setCursor(14,90);

lcd.print("grams");

if(Serial.available())

{

char temp = Serial.read(); v

Build a Force Gauge

You can also use load cell module to measure the force in newtons.To do this, you can
upload the following code after applying a proper calibration_factor on your board, and
see the result by applying different forces to the load cell.

NoteBe aware that applying force to the cell load should not be instantaneous. Because
the process of measuring the force needs a short time so try to apply force to the load
cell for at least 1 second.
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Place the load cell on a flat surface. Then apply a force to it with your hand. You can see
when you apply more force to load the cell, a larger number is displayed on the LCD.

Code

/*
* Digital Force Gauge with Loa d Cell
* by Hanie kiani
* https://electropeak.com/learn/
*/
#include "HX711.h"™ //You must have this library in your arduino library folder
#include <LiquidCrystal.h>
LiquidCrystal lcd(12, 11, 10, 9, 8, 7);
#define DOUT 4
#define CLK 5
HX711 scale(DOUT, CLK);
float calibration_factor = 1; // this calibration factor is adjusted according to
my load cell
float units;
void setup() {
lcd.begin(16,2);
Serial.begin(9600);
Serial.println("Press T to tare");

rrnlA ;fA+ FfrATAlAAT S hunAadrTAan LacdbAan), I IARAS i+ +A +harcr ~aTahunadttaAan LacdbAan

WarningThis code is for demonstration purposes only. In real life, it is not wise to use a
load cell to measure your fist power!

What's Next?

e By adding a potentiometer and a rotary encoder to the circuit, make the user able
to change the measurement unit.

e Add the possibility to define a custom “zero” condition. This is useful when there is
already an object on the scale and you want to measure the weight of a new object.

o Like our FaceBook (http://www.facebook.com/electropeak) page to notice the
latest projects and also support our team: www.facebook.com/electropeak

CODE -

code 2 code 2 Arduino
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E o (/PROJECTHUB/CODE_FILES/257067/DOWNLOAD)
code 1

code 3

SCHEMATICS ~

DOWNLOAD (HTTPS://HACKSTERIO.S3.AMAZONAWS.COM/UPLOADS/ATTACHMENTS/893765/HX711-MASTEI

< =" ® o= =NXT

You need HX711 Library
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D hx711-master_ylsD)JVB1jn.zip

COMMENTS ~

Please log in (/projecthub/users/sign_in?
id=153433&m=project&reason=comment&redirect_to=%2Fprojecthub%2Felectropeak%
2Fdigital-force-gauge-weight-scale-w-loadcell-arduino-7a7fd5%23comments) or sign up
(/projecthub/users/sign_up?
id=153433&m=project&reason=comment&redirect_to=%2Fprojecthub%2Felectropeak%
2Fdigital-force-gauge-weight-scale-w-loadcell-arduino-
7a7fd5%23comments&source=popup) to comment.

REINIELO27 (/projecthub/REINIELO27)
2 years ago

(/pr
BRycwhy its shows exit status 1

R@pyatching function for call to 'HX711::HX711(int, int)

READKs
[ELO
27)
Marcus210 (/projecthub/Marcus210)
2 years ago
(/pr

BJ%I&\EIELOZZ | had the same problem. Program 1 had multiple issues. someone
Mmasped it up. see my post below for partial correction. + and - still don't work and
Migyen't checked the other programs. but at least to can test and calibrate. Good

Lysk!
0)

Marcus210 (/projecthub/Marcus210)
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(/pr 2 yearsago

8Jree(f';1tt project. It really helped me once | fixed the program. Someone messed up your
hlr'lcl)jgram 1.
EAearrecis what worked for me:
>|§21
0)
e HX711 Calibration
e by Hanie Kiani
e https://electropeak.com/learn/ (https://electropeak.com/learn/)
/
/
Setup your scale and start the sketch WITHOUT a weight on the scale
Once readings are displayed place the weight on the scale
Press +/- or a/z to adjust the calibration_factor until the output readings match the
known weight
*/
#include "HX711.h"
const int LOADCELL_DOUT_PIN = 6;
const int LOADCELL_SCK_PIN =5;
HX711 scale;
float calibration_factor = 40; // this calibration factor must be adjusted according
to your load cell
float units;
void setup(){
Serial.begin(9600);
scale.begin(LOADCELL_DOUT_PIN, LOADCELL_SCK_PIN);
Serial.printIn("HX711 calibration sketch");
Serial.printIn("Remove all weight from scale");
Serial.printIn("After readings begin, place known weight on scale");
Serial.printIn("Press + or a to increase calibration factor");
Serial.printIn("Press - or z to decrease calibration factor");
scale.set_scale(calibration_factor); //Adjust to this calibration factor
scale.tare(); //Reset the scale to O
long zero_factor = scale.read_average(); //Get a baseline reading
Serial.print("Zero factor: "); //This can be used to remove the need to tare the scale.
Useful in permanent scale projects.
Serial.printIn(zero_factor);
}
void loop(){
Serial.print("Reading");

https://create.arduino.cc/projecthub/electropeak/digital-force-gauge-weight-scale-w-loadcell-arduino-7a7fd5 23/33



1/9/22, 12:14 AM Digital Force Gauge & Weight Scale w/ Loadcell & Arduino - Arduino Project Hub

units = scale.get_units(), 5;

if (units < 0)
{
units = 0.00;
}

Serial.print("Weight: ");
Serial.print(units);

Serial.print(" grams");
Serial.print(" calibration_factor: ");
Serial.print(calibration_factor);
Serial.printIn();
if(Serial.available())

{

char temp = Serial.read();
if(temp =="+"1l temp =="'a")
calibration_factor +=1;

else if(temp =="'-'Il temp =="'z")
calibration_factor -=1;

}

if(Serial.available())

{

char temp = Serial.read();

if(temp =="t' Il temp =='T")
scale.tare(); //Reset the scale to zero
}

}

/*
the + and - still did not work. but at least is loaded without error. | just kept adjusting
calibration_factor (around line 16 above) and reloading until it worked for me.

*/

e samyarsadat87 (/projecthub/samyarsadat87)
2 years ago

(/pr

5']%'&? , | think that this will solve your problem :
Birlude "HX711.h"

gafst int LOADCELL_DOUT_PIN = 6;

¥éhst int LOADCELL_SCK_PIN = 5;
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&kl scale;

fdnt calibration_factor = 40; // this calibration factor must be adjusted according to
your load cell

float units;

void setup() {

Serial.begin(9600);

scale.begin(LOADCELL_DOUT_PIN, LOADCELL_SCK_PIN);
Serial.printIn("HX711 calibration sketch");

Serial.printIn("Remove all weight from scale");

Serial.printIn("After readings begin, place known weight on scale");
Serial.printIn("Press + or a to increase calibration factor");
Serial.printIn("Press - or z to decrease calibration factor");
scale.set_scale(calibration_factor); //Adjust to this calibration factor
scale.tare(); //Reset the scale to O

long zero_factor = scale.read_average(); //Get a baseline reading
Serial.print("Zero factor: "); //This can be used to remove the need to tare the scale.
Useful in permanent scale projects.

Serial.println(zero_factor);

}

void loop() {

scale.set_scale(calibration_factor);

Serial.print("Reading");

units = scale.get_units(), 5;

if (units < 0)
{
units = 0.00;
}

Serial.print("Weight: ");
Serial.print(units);

Serial.print(" grams");
Serial.print(" calibration_factor: ");
Serial.print(calibration_factor);
Serial.printIn();

if (Serial.available())

{

char temp = Serial.read();

if (temp =="+"1l temp =="a")
calibration_factor +=1;

else if (temp =="-"ll temp =="'2")
calibration_factor -=1;
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}
if (Serial.available())

{

char temp = Serial.read();

if (temp =="t'll temp =="T")
scale.tare(); //Reset the scale to zero

}

}

1 thank
Zoos_lol (/projecthub/Zoos_lol)
2 years ago

(/pr

5']%'&?' Im trying to build a force gauge and when | input the code it returns

RE®ino: 1.8.12 (Mac OS X), Board: "Arduino Uno"

Z00s
ngq_CeIIﬂ:ZZ: error: no matching function for call to 'HX711::HX711(int, int)’

HX711 scale(DOUT, CLK);

AN

In file included from
/Users/maximilianderozieres/Documents/Arduino/Load_Cell/Load_Cell.ino:2:0:
/Users/maximilianderozieres/Documents/Arduino/libraries/HX711-
master/src/HX711.h:30:3: note: candidate: HX711::HX711()

HX711();

A

~<A~ A~~~

/Users/maximilianderozieres/Documents/Arduino/libraries/HX711-
master/src/HX711.h:30:3: note: candidate expects O arguments, 2 provided
/Users/maximilianderozieres/Documents/Arduino/libraries/HX711-
master/src/HX711.h:19:7: note: candidate: constexpr HX711::HX711(const HX711&)
class HX711

N

~A~~~

/Users/maximilianderozieres/Documents/Arduino/libraries/HX711-
master/src/HX711.h:19:7: note: candidate expects 1 argument, 2 provided
exit status 1

no matching function for call to '"HX711::HX711(int, int)’

This report would have more information with
"Show verbose output during compilation”
option enabled in File -> Preferences.
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| noticed that there was the same issue for code 1 and someone solved it in the comment
section however, Im not sure how the fix should apply towards the force gauge code.
Help would be appreciated

mansimansil999sharma (/projecthub/mansimansil999sharma)

2 years ago
(/pr
Bjéct
Althpugh i am very new in this but maybe i can help u as i was having the same
RAGRS -
Imstead of defining HX711 scale (DOUT,SCK);together
Aeifdis-
gtnglude"HX711.h"
arm

Igl)x711 scale;

void setup()

{
scale.begin(DOUT,SCK);

i.e rather thn defining it as HX711 scale(x,y)
define it as

HX711 scale ;

void setup()

{

scale.begin(x,y);

}
i hope it helps.

i“l' Gagan Goswami (/projecthub/goswamigagan9)
9 months ago

(/pr
gjgwccan we hold the maximum reading measured from load cell and hold on LCD

F“ﬂg}ay, whereas load has removed from loadcell?
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