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Python Script for Thin Wall Deposition

import numpy as np
from stl import mesh

# Refined G/M/T Code Library for WAAM process with E1 and E2 for extruder selection
gcode_library = {
    'G1': 'Linear move',
    'M98': 'Call macro (e.g., weld torch on/off)',
    'E1': 'Select extruder 1 (Wire Feeder 1)',
    'E2': 'Select extruder 2 (Wire Feeder 2)',
    'M0': 'End of program'
}

# Function to get the full G-code command from the library
def get_gcode_command(command, params=None):
    if command in gcode_library:
        gcode = command
        if params:
            gcode += ' ' + ' '.join([f'{k}{v}' for k, v in params.items()])
        return gcode
    else:
        return f'; Unsupported command: {command}'  # Return comment for unsupported commands

# Function to calculate the bounding box (length, width, and height) from the STL file
def calculate_dimensions_from_stl(stl_file):
    # Load the mesh
    your_mesh = mesh.Mesh.from_file(stl_file)
    
    # Extract the min and max X, Y, Z values to define the bounding box
    min_x, max_x = np.min(your_mesh.x), np.max(your_mesh.x)
    min_y, max_y = np.min(your_mesh.y), np.max(your_mesh.y)
    min_z, max_z = np.min(your_mesh.z), np.max(your_mesh.z)

    # Calculate the dimensions
    length = max_x - min_x  # Length along the X-axis
    width = max_y - min_y   # Width along the Y-axis
    height = max_z - min_z  # Height along the Z-axis

    return length, width, height

# Function to generate the G-code for WAAM process
def generate_gcode_waam(stl_file, output_gcode, extruder_choice, wire_feedrate, metal_diameter, feedrate):
    """
    Generates G-code for WAAM process with torch moving along the X-axis for each layer.
    Automatically extracts the length, width, and height from the STL file.
    Parameters:
    - stl_file: Path to the input STL file.
    - output_gcode: Path to the output G-code file.
    - extruder_choice: User's choice of extruder ('E1', 'E2', or 'both').
    - wire_feedrate: The wire feed rate to use for each layer (mm/min).
    - metal_diameter: Diameter of the liquid metal (controls Z height increments).
    - feedrate: The torch travel speed (F parameter).
    """
    # Extract the length, width, and height from the STL file
    length, width, height = calculate_dimensions_from_stl(stl_file)

    print(f"Extracted dimensions from STL: Length = {length} mm, Width = {width} mm, Height = {height} mm")

    # Number of layers based on total height and metal diameter
    num_layers = int(height / metal_diameter)

    # Open the G-code file for writing
    with open(output_gcode, 'w') as f:
        # G-code header
        f.write("G21 ; Set units to millimeters\n")  # G21 for millimeters
        f.write("G90 ; Use absolute positioning\n")  # G90 for absolute positioning

        # Initialize current Z height
        current_z = 0.0

        # Iterate over each layer
        for layer in range(num_layers):
            # Select extruder before starting layer
            if extruder_choice == 'E1':
                f.write(get_gcode_command('E1') + ' ; Select extruder 1 (Wire Feeder 1)\n')
            elif extruder_choice == 'E2':
                f.write(get_gcode_command('E2') + ' ; Select extruder 2 (Wire Feeder 2)\n')
            elif extruder_choice == 'both':
                f.write(get_gcode_command('E1') + ' ; Select extruder 1 (Wire Feeder 1)\n')
                f.write(get_gcode_command('E2') + ' ; Select extruder 2 (Wire Feeder 2)\n')

            # Move to start position (X0 Y0) without E and F
            f.write(get_gcode_command('G1', {'X': 0, 'Y': 0, 'Z': current_z}) + ' ; Move to start position\n')

            # Start of a new layer - Torch ON
            f.write(get_gcode_command('M98', {'P': '"WELD TORCH ON"'}) + '\n')

            # Move from X0 Y0 to X[length] Y0 with E and F for deposition
            f.write(get_gcode_command('G1', {'X': length, 'Y': 0, 'Z': current_z, 'E': wire_feedrate, 'F': feedrate}) + '\n')

            # End of the layer - Torch OFF
            f.write(get_gcode_command('M98', {'P': '"WELD TORCH OFF"'}) + '\n')

            # Increment the Z height for the next layer
            current_z += metal_diameter

        # End of the program with M0
        f.write(get_gcode_command('M0') + ' ; End program\n')

    print(f"G-code successfully generated in {output_gcode}")

# Example usage
stl_file = 'single_wall.stl'  # Replace with your STL file path
output_gcode = 'output_single_wall.gcode'  # Output G-code file name

# User inputs: Choose extruder, wire feedrate, metal diameter, and torch feed rate
extruder_choice = input("Select extruder configuration (E1, E2, or both): ").strip()
while extruder_choice not in ["E1", "E2", "both"]:
    print("Invalid input. Please select E1, E2, or both.")
    extruder_choice = input("Select extruder configuration (E1, E2, or both): ").strip()

try:
    wire_feedrate = float(input("Enter wire feedrate (in mm/min): ").strip())
    metal_diameter = float(input("Enter metal diameter (in mm): ").strip())
    feedrate = float(input("Enter torch feedrate (F parameter, in mm/min): ").strip())
except ValueError:
    print("Invalid input. Please enter valid numbers.")
    exit(1)

# Generate the G-code
generate_gcode_waam(stl_file, output_gcode, extruder_choice, wire_feedrate, metal_diameter, feedrate)
print(f"G-code successfully generated in {output_gcode}")
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