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The Arduino CNC Shield is a popular expansion board designed to
control CNC (Computer Numerical Control) machines, such as 3D printers, laser
cutters, or engravers. When paired with an Arduino Nano, it provides a compact
and cost-effective solution for controlling stepper motors and other peripherals
in CNC applications.

Here's a breakdown of the Arduino CNC Shield and how it works with
the Arduino Nano:

Key Features of the Arduino CNC Shield

1. Stepper Motor Control:

o Supports up to 4 stepper motors (X, Y, Z, and A axes).
o Uses A4988 or DRV8825 stepper motor drivers (inserted into the
shield).
2. Spindle/Laser Control:

o PWM output for controlling a spindle or laser module.
o Can be used for speed control or on/off functionality.
3. Endstops:

o Dedicated pins for connecting endstops (limit switches) for each
axis.
o Helpsin homing and preventing over-travel.
4. Coolant Control:
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o Optional control for coolant systems (e.g., mist or flood coolant in
milling machines).
5. Compact Design:
o Designed to stack on top of an Arduino Uno, but can also be
adapted for use with an Arduino Nano.

Using the CNC Shield with an Arduino Nano

The CNC Shield is typically designed for the Arduino Uno, but with some
modifications, it can work with an Arduino Nano. Here's how:

1. Pin Compatibility:
o The Nano has a different pin layout compared to the Uno, so you'll
need to ensure proper connections.
o Use jumper wires or a custom adapter to connect the Nano to the
CNC Shield.
2. Power Supply:

o The CNC Shield can be powered via the Arduino Nano's VIN pin or
directly through the shield’'s power terminals.
o Ensure the voltage matches the stepper motor drivers and motors
(typically 12V or 24V).
3. Firmware:

o Use CNC firmware like Grbl (for G-code interpretation) or custom
Arduino sketches.
o Grblis a popular choice for CNC control and can be uploaded to

the Nano.
4. Wiring:
o Connect the stepper motors to the appropriate driver slots (X, Y, Z,
A).

o Connect endstops to the dedicated endstop pins.
o Connect the spindle/laser and coolant control pins if needed.

Steps to Set Up an Arduino Nano with the CNC Shield
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1. Upload Grbl to the Nano:

o Download the Grbl library from the official GitHub repository.
o Use the Arduino IDE to upload Grbl to the Nano.
2. Connect the CNC Shield:

o Wire the Nano to the CNC Shield, ensuring proper pin mapping.
o Insert the stepper motor drivers (A4988 or DRV8825) into the
shield.
3. Configure Grbl:

o Use a serial monitor or a Grbl controller software (e.g., Universal G-
code Sender) to configure the settings.
o Set parameters like steps per millimeter, acceleration, and max
speed.
4. Test the Setup:

o Connect your CNC machine (stepper motors, spindle, etc.).
o Send G-code commands to test the movement and functionality.

Advantages of Using an Arduino Nano

o Compact Size: Ideal for small CNC machines or projects with space
constraints.

o Cost-Effective: Cheaper than an Arduino Uno or Mega.

o Flexibility: Can be adapted for various CNC applications.

Limitations

o Limited Pins: The Nano has fewer I/O pins compared to the Uno or Mega,
which may limit advanced functionality.

« Power Handling: The Nano may not handle high currents directly, so
ensure proper power supply for motors and drivers.

Applications

e 3D Printers: Control stepper motors for X, Y, and Z axes.
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o Laser Cutters/Engravers: Control laser modules and XY movement.
o PCB Mills: Precision control for milling PCBs.
e DIY CNC Machines: Custom CNC projects for hobbyists.
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Copy
#include <AccelStepper.h>

#define X_STEP_PIN 2
#define X_DIR_PIN 5
#define Y_STEP_PIN 3
#define Y DIR PIN 6
#define Z_STEP_PIN 4
#define Z_DIR_PIN 7

AccelStepper stepperX(AccelStepper::DRIVER, X_STEP_PIN, X_DIR_PIN);
AccelStepper stepperY (AccelStepper::DRIVER, Y_STEP_PIN, Y_DIR_PIN);
AccelStepper stepperZ(AccelStepper::DRIVER, Z_STEP_PIN, Z_DIR_PIN);

void setup() {

stepperX.setMaxSpeed(1000);
stepperX.setAcceleration(500);
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stepperY.setMaxSpeed(1000);
stepperY.setAcceleration(500);

stepperZ.setMaxSpeed(1000);
stepperZ.setAcceleration(500);

stepperX.moveTo(1000);
stepperY.moveTo(500);

stepperZ.moveTo(200);
1
J

void loop() {

if (stepperX.distanceToGo() != 0) {
stepperX.run();
1

}

if (stepperY.distanceToGo() != 0) {
stepperY.run();
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if (stepperZ.distanceToGo() != 0) {
stepperZ.run();
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