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G53 - Machine Coordinate System G54 - Coordinate System 1 G54.1 - Coordinate System P G55 - Coordinate System 2 G56 - Coordinate System 3 G57 - Coordinate System 4 G58 - Coordinate System 5 G59 - Coordinate System 6 (or P) G59.1 - Coordinate System 7 G59.2 - Coordinate System 8 G59.3 -
Coordinate System 9 G61 - Blend Cancel G64 - Blend Enable G65 - Call Macro G68 - Axes Rotate Enable G69 - Axes Rotate Cancel G70 - Inch Units G71 - Millimeter Units G72 - Mill: Facing G72.1 - Mill: Profile G72.2 - Mill: Pocket G73 - Drill: Drill, Speed Peck, Dwell G74 - Tap: Left G75 - Turn: Pattern
Repeating G76 - Turn: Threading G77 - Turn: Roughing X G78 - Turn: Roughing Z G79 - Turn: Grooving G80 - Cancel Motion G81 - Drill: Drill G82 - Drill: Drill, Dwell G83 - Drill: Drill, Peck, Dwell G84 - Tap: Right G85 - Bore: Feed In, Feed Out G86 - Bore: Feed In, Spindle Stop, Rapid Out, Spindle Start
G87 - Bore: Feed In, Spindle Reverse, Rapid Out, Spindle Reverse G88 - Bore: Feed In, Spindle Stop, Feed Out, Spindle Start G89 - Bore: Feed In, Spindle Reverse, Feed Out, Spindle Reverse G90 - Distance Mode - Absolute G90.1 - Distance Mode - IJK Absolute G90.2 - Distance Mode - ABC Absolute G91 - Distance Mode -
Incremental G91.1 - Distance Mode - IJK Incremental G91.2 - Distance Mode - ABC Incremental G92 - Working Offset G92.1 - Working Offset Set G93 - Feed Mode - Inverse Time G94 - Feed Mode - Units per Minute G95 - Feed Mode - Units per Revolution G96 - Spindle Mode - CSS G97 - Spindle Mode - RPM G98
- Cycle Return - Initial Z Point G99 - Cycle Return - R Point A G91 code sets the CNC to incremental positioning mode. This means that the CNC will interpret all location values as relative to the position of the machine before making the move. The zero location of the machine will move each time the machine moves. This can be good for repetitive
work such as drilling a series of holes. Try the free 30 minute intro course to see how simple and easy G code can be. Take the shortcut to becoming a G Code Master today! CNC machines have two positioning modes available. They are absolute positioning using the G90 code and incremental positioning using the G91 code. As noted above,
incremental positioning with G91 will take all locations relative to the machines current location. With absolute positioning (G90), the machine will interpret all locations as relative a static location. This will usually be the work offset zero location as set by the G54 code or the machines home location if no work offset is active. G90 and G91 are both
modal codes. Modal codes stay active until they are either canceled or changed. For G90 and G91, there is no cancel code so the only way to change them is to call the opposite code. The images above show the difference between the absolute and incremental positioning modes. The numbers in parentheses are the locations given to the the machine
to make the move. Notice how in absolute mode, all locations are relative to a single location, usually either the workpiece zero or machine home location. In incremental mode, all locations are relative to the machine’s current location. The main portion of most programs will be in absolute mode (G90). Incremental mode (G91) is usually only used to
create repetitive features such as drilling a set of holes. G91 is a much less frequently used code compared to G90. G90 codes are used frequently. This is because they get used as part of safety lines of code sometimes called safety block. Safety lines are a chunk of code that is used to ensure that the machine is in the correct modes before executing
a section of the CNC program. They are used at the start of new sections of code such as when changing tools or when starting a new machining operation. Both G90 and G91 are modal commands which means that they will stay in effect until changed or canceled. It is important to set your positioning mode in your program with either G90 (absolute
mode) or G91 (incremental mode). Imagine if you had an operation where you were going to drill a set of holes. Before you drill those holes, it would be wise to set all the necessary modes you will need to have active. Setting the positioning mode (absolute or incremental), setting the type of units you are in (inches or mm) and turning on various
compensation modes are just some of the modes that you might want to have set. If these modes are already active, then nothing will change. No harm, no foul. If they weren’t active and you didn’t turn them on, you might crash your machine. When writing your CNC programs, it is critical to be in the correct positioning mode at all times. For this
reason, a G90 or G91 code should be used at the start of a new section of the program. Know where you are at and where you want to move the machine. In other words, you need to know where the start and stop location of each move is. The main body of most programs will be written in absolute mode (G90). This is because it is easier to visualize a
part based on absolute coordinates. Portions of a program get written in incremental mode. Often incremental mode is used when dealing with canned cycles or subprograms. You can make your whole program in incremental mode if you wish, most people don’t though. We already discussed the most common code that is similar to G91. G90 sets the
machine in absolute positioning mode. The other main codes that affect positioning are G60 and G64. G60 sets the CNC to single direction positioning mode. The G60 code will make force the machine to approach each new location from the same direction. This decreases location errors that can occur because of backlash in the machine. G64 is
normal positioning mode. In normal positioning mode, the machine will move all axes at the same time and will approach the workpiece form whichever side is fastest. Try the free 30 minute intro course to see how simple and easy G code can be. Take the shortcut to becoming a G Code Master today! The G Code G90 is used to define the absolute
positioning system. When G90 is active the machine will read all dimensions and movements from the working datum position. If we were to issue a movement command such as GO0 X100.0 Y100.0; then the machine would move 100mm in the plus direction from the datum in both the X and Y axis. If we were to enter GO0 X0.0 Y0.0; we would move
the spindle/tool to the datum position. Each and every movement command we make will move the tool in relation to the datum position that we have set previously. Regarding the above drawing. To move the cutter to position A from the datum in the lower left-hand corner of the part, we would give an X dimension of +80. To continue to move to
position B we would give an X dimension of +100. So in absolute mode, each dimension is taken from the datum. When working with G91 incremental positioning, We command the tool to move from its current position and not the datum position. The above drawing shows that to move to position A from the origin we would give a distance of 80mm,
the same as absolute. To move from position A to position B we would need to command the X-axis to move 20mm in the plus direction. This is because we are giving the distance from the tool position and not the datum position. We can think of it as the origin or datum is shifting to the centre of the tool after each movement. Let's have a look at how
we would program the hole positions on this drawing. The way the dimensions are laid out gives us everything we need to know to be able to program this using the absolute system. Everything comes from the datum, just like the way we would program using G90. Note: This program simply moves to each position marked on the drawing using the
absolute G90 system. This program does not drill the holes :0002 (G90 EXAMPLE); N2 T0202 (15MM DRILL); G90 G21; S600 M03; GO0 X15.0 Y15.0 (POSITION 1); X35.0 (POSITION 2); X55.0 (POSITION 3); X75.0 (POSITION 4); Y35.0 (POSITION 5); X55.0 (POSITION 6); X35.0 (POSITION 7); X15.0 (POSITION 8); Y55.0 (POSITION 9); X35.0
(POSITION 10); X55.0 (POSITION 11); X75.0 (POSITION 12); GO0 Z50.0; G28 X0.0 Y0.0 M05; M0O; Every X and Y movement command takes the dimensions from the datum position on the bottom left of the part. Now for the same program written using the G91 Incremental system. The drawing here shows the dimensions using incremental. All
dimensions are taken from the tool position and not the datum. :0003 (G91 EXAMPLE); N2 T0202 (15MM DRILL); G90 G21 (MOVING TO POSITION 1 IN ABSOLUTE); S600 M03; GO0 X15.0 Y15.0 (POSITION 1); G91 (INCREMENTAL MODE); X20.0 (POSITION 2); X20.0 (POSITION 3); X20.0 (POSITION 4); Y20.0 (POSITION 5); X-20.0 (POSITION 6);
X-20.0 (POSITION 7); X-20.0 (POSITION 8); Y20.0 (POSITION 9); X20.0 (POSITION 10); X20.0 (POSITION 11); X20.0 (POSITION 12); G90 (ABSOLUTE MODE); GO0 Z50.0; G28 X0.0 Y0.0 M05; M0O; I have used G90 absolute to move the cutter to the first position since the spindle position is unknown at this time, once the tool is at the first hole, G91 is
activated for the duration of the movements. We can't talk about incremental without mentioning canned cycles. A lot of canned cycles such as the G81 drilling cycle automatically use incremental when activated on most machines (but not all, check your users manual). We do not have to state this by entering the G91 command. Below is an example
of the same program but this time using a G81 drilling cycle. :0004 (G91 EXAMPLE); N2 T0202 (15MM DRILL); G90 G21; S600 M03; GO0 G81 X15.0 Y15.0 Z-10.0 (POSITION 1, DRILLING CYCLE ACTIVE); X20.0 (POSITION 2); X20.0 (POSITION 3); X20.0 (POSITION 4); Y20.0 (POSITION 5); X-20.0 (POSITION 6); X-20.0 (POSITION 7); X-20.0
(POSITION 8); Y20.0 (POSITION 9); X20.0 (POSITION 10); X20.0 (POSITION 11); X20.0 (POSITION 12); GO0 Z50.0; G28 X0.0 Y0.0 M05; M0O; On the third line, we select the absolute system with G90 and move to the position of the first hole. We continue to drill all holes using incremental but we don't need to select G91 as it is part of the G81
drilling cycle. When switching between G90 and G91 within your programs care must be taken when not running the program from the start. A good habit to minimise mistakes is to state G90 or G91 before any movement commands are made on each section of G-Code after the tool change. G91 is a G-code command used in CNC machining. It is used
to switch the machine’s coordinate system to incremental mode. In incremental mode, the machine moves in relation to its current position, rather than to an absolute position. This can be useful for certain machining operations, such as drilling a series of holes at precise intervals. The G91 command is typically followed by other commands that
specify the amount and direction of the machine’s movement.Here’s an example of how G91 might be used in a G-code program, with comments in brackets:G90 (switch to absolute mode) GO X0 YO (move to the origin) G91 (switch to incremental mode) GO1 X10 Y10 (move 10 units in the X and Y directions) GO1 X-5 Y-5 (move back 5 units in the X and
Y directions) G90 (switch back to absolute mode) GO X20 Y20 (move to a new position at 20, 20)In this example, the program starts by switching to absolute mode and moving to the origin (0, 0). Then, it switches to incremental mode using the G91 command. The program then moves 10 units in the X and Y directions, followed by moving back 5 units
in the X and Y directions. Finally, the program switches back to absolute mode using G90 and moves to a new position at (20, 20). A G90 code sets the CNC to absolute positioning mode. This means that the CNC will interpret all location values as relative to a single zero location. That single zero location is usually the workpiece zero location (set by a
work offset such as G54) or the CNC machine zero location (home position). Try the free 30 minute intro course to see how simple and easy G code can be. Take the shortcut to becoming a G Code Master today! CNC machines have two positioning modes available. They are absolute positioning using the G90 code and incremental positioning using
the G91 code. As noted above, absolute positioning with G90 will take all locations relative to a fixed zero location. With incremental positioning (G91), the machine will interpret all locations as relative to the current location. In other words, once the machine moves to a new location, that location becomes the new zero. G90 and G91 code are both
modal. Modal commands stay active until it is either canceled or changed. For G90 and G91, there is no cancel code. The only way to change them is to call the opposite code. The images above show the difference between the absolute and incremental positioning modes. The numbers in parentheses are the locations given to the the machine to
make the move. Notice how in absolute mode, all locations are relative to a single location, usually either the workpiece zero or machine home location. In incremental mode, all locations are relative to the machine’s current location. G90 codes are used frequently. This is because they get used as part of safety lines of code sometimes called a safety
block. Safety lines are a chunk of code that is used to ensure that the machine is in the correct modes before executing a section of the CNC program. They are used at the start of new sections of code such as when changing tools or starting a new machining operation. The main portion of most programs will be in absolute mode. Incremental mode is
usually only used to create repetitive features such as drilling a set of holes. Both G90 and G91 are modal commands which means that they will stay in effect until changed or canceled. It is important to set your positioning mode in your program with either G90 (absolute mode) or G91 (incremental mode). Imagine if you had an operation where you
were going to drill a set of holes. Before you drill those holes, it would be wise to set all the necessary modes you will need to have active. Setting the positioning mode (absolute or incremental), setting the type of units you are in (inches or mm) and turning on various compensation modes are just some of the modes that you might want to have set. If
these modes are already active, then nothing will change. No harm, no foul. If they weren’t active and you didn’t turn them on, you might crash your machine. When writing your CNC programs, it is critical to be in the correct positioning mode at all times. For this reason, a G90 or G91 code should be used at the start of a new section of the program.
Know where you are at and where you want to move the machine. In other words, you need to know where the start and stop location of each move is. The main body of most programs will be written in absolute mode. This is because it is easier to visualize a part based on absolute coordinates. We already discussed the most common code that is
similar to G90. G91 sets the machine in incremental positioning mode. The other main codes that affect positioning are G60 and G64. G60 sets the CNC to single direction positioning mode. The G60 code will make the machine to approach each new location from the same direction. This decreases location errors that can occur because of backlash in
the machine. G64 is normal positioning mode. In normal positioning mode, the machine will move all axes at the same time and will approach the workpiece form whichever side is fastest. Try the free 30 minute intro course to see how simple and easy G code can be. Take the shortcut to becoming a G Code Master today! A G91 code sets the CNC to
incremental positioning mode. This means that the CNC will interpret all location values as relative to the position of the machine before making the move. The zero location of the machine will move each time the machine moves. This can be good for repetitive work such as drilling a series of holes. Try the free 30 minute intro course to see how
simple and easy G code can be. Take the shortcut to becoming a G Code Master today! CNC machines have two positioning modes available. They are absolute positioning using the G90 code and incremental positioning using the G91 code. As noted above, incremental positioning with G91 will take all locations relative to the machines current
location. With absolute positioning (G90), the machine will interpret all locations as relative a static location. This will usually be the work offset zero location as set by the G54 code or the machines home location if no work offset is active. G90 and G91 are both modal codes. Modal codes stay active until they are either canceled or changed. For G90
and G91, there is no cancel code so the only way to change them is to call the opposite code. The images above show the difference between the absolute and incremental positioning modes. The numbers in parentheses are the locations given to the the machine to make the move. Notice how in absolute mode, all locations are relative to a single
location, usually either the workpiece zero or machine home location. In incremental mode, all locations are relative to the machine’s current location. The main portion of most programs will be in absolute mode (G90). Incremental mode (G91) is usually only used to create repetitive features such as drilling a set of holes. G91 is a much less
frequently used code compared to G90. G90 codes are used frequently. This is because they get used as part of safety lines of code sometimes called safety block. Safety lines are a chunk of code that is used to ensure that the machine is in the correct modes before executing a section of the CNC program. They are used at the start of new sections of
code such as when changing tools or when starting a new machining operation. Both G90 and G91 are modal commands which means that they will stay in effect until changed or canceled. It is important to set your positioning mode in your program with either G90 (absolute mode) or G91 (incremental mode). Imagine if you had an operation where
you were going to drill a set of holes. Before you drill those holes, it would be wise to set all the necessary modes you will need to have active. Setting the positioning mode (absolute or incremental), setting the type of units you are in (inches or mm) and turning on various compensation modes are just some of the modes that you might want to have
set. If these modes are already active, then nothing will change. No harm, no foul. If they weren’t active and you didn’t turn them on, you might crash your machine. When writing your CNC programs, it is critical to be in the correct positioning mode at all times. For this reason, a G90 or G91 code should be used at the start of a new section of the
program. Know where you are at and where you want to move the machine. In other words, you need to know where the start and stop location of each move is. The main body of most programs will be written in absolute mode (G90). This is because it is easier to visualize a part based on absolute coordinates. Portions of a program get written in
incremental mode. Often incremental mode is used when dealing with canned cycles or subprograms. You can make your whole program in incremental mode if you wish, most people don’t though. We already discussed the most common code that is similar to G91. G90 sets the machine in absolute positioning mode. The other main codes that affect
positioning are G60 and G64. G60 sets the CNC to single direction positioning mode. The G60 code will make force the machine to approach each new location from the same direction. This decreases location errors that can occur because of backlash in the machine. G64 is normal positioning mode. In normal positioning mode, the machine will move
all axes at the same time and will approach the workpiece form whichever side is fastest. Try the free 30 minute intro course to see how simple and easy G code can be. Take the shortcut to becoming a G Code Master today! G90 and G91 are two G-codes that control the positioning mode of a CNC machine. Positioning mode determines how the
machine interprets the coordinates given in the program. G90 and G91 are also known as absolute and incremental mode, respectively. Usage format The usage format of G90 and G91 is very simple. They are usually placed at the beginning of a program or a block of code to set the positioning mode for the following commands. For example: G90 ;
Set absolute mode GO X10 Y20 Z5 ; Move to the point (10, 20, 5) in the machine coordinate system G91 ; Set incremental mode GO X5 Y-10 Z0 ; Move 5 units in the positive X direction, 10 units in the negative Y direction, and 0 units in the Z direction from the current position Explanation The difference between absolute and incremental mode is how
the machine interprets the coordinates given in the program. In absolute mode, the coordinates are absolute values that refer to a fixed point in the machine coordinate system. This means that the machine will move to the exact location specified by the coordinates, regardless of its current position. In incremental mode, the coordinates are relative
values that refer to the distance and direction from the current position. This means that the machine will move by the amount specified by the coordinates, in the direction indicated by the sign (+ or -). To illustrate the difference, consider the following example: G90 ; Set absolute mode GO X10 Y10 ; Move to the point (10, 10) in the machine
coordinate system GO X20 Y20 ; Move to the point (20, 20) in the machine coordinate system G91 ; Set incremental mode GO X10 Y10 ; Move 10 units in the positive X and Y direction from the current position GO X20 Y20 ; Move 20 units in the positive X and Y direction from the current position The text diagram below shows the path of the machine
in both modes: +--------------------- YUV ] e e - + X In absolute mode, the machine will move from the origin (0, 0) to the point (10, 10), then to the point (20, 20), as shown by the solid line: +--------------------- R AR R R R R R R A A +X*SLLLII iy
/111/1//]//]*/Inincremental mode, the machine will move from the origin (0, 0) to the point (10, 10), then to the point (30, 30), then to the point (50, 50), as shown by the dashed line: +--------------------- R AR R R R R R R R R A R A A i + XNV VL L ) | R | Example Here is an example
of a CNC program that uses both absolute and incremental mode to cut a square shape: G90 ; Set absolute mode GO X0 YO Z5 ; Move to the origin and raise the tool 5 units above the workpiece G1 Z-1 F100 ; Lower the tool 1 unit into the workpiece with a feed rate of 100 units per minute G1 X10 F200 ; Cut a line 10 units long in the positive X
direction with a feed rate of 200 units per minute G91 ; Set incremental mode G1 Y10 ; Cut a line 10 units long in the positive Y direction G1 X-10 ; Cut a line 10 units long in the negative X direction G1 Y-10 ; Cut a line 10 units long in the negative Y direction G90 ; Set absolute mode GO0 Z5 ; Raise the tool 5 units above the workpiece GO X0 YO ; Move
back to the origin M30 ; End of program The text diagram below shows the shape of the cut: +---------------=----- R AR R R R R R R R R R i s + X How can financial brands set themselves apart through visual storytelling? Our experts explain how.Learn MoreThe Motorsport Images Collections captures events from
1895 to today’s most recent coverage.Discover The CollectionCurated, compelling, and worth your time. Explore our latest gallery of Editors’ Picks.Browse Editors' FavoritesHow can financial brands set themselves apart through visual storytelling? Our experts explain how.Learn MoreThe Motorsport Images Collections captures events from 1895 to
today’s most recent coverage.Discover The CollectionCurated, compelling, and worth your time. Explore our latest gallery of Editors’ Picks.Browse Editors' FavoritesHow can financial brands set themselves apart through visual storytelling? Our experts explain how.Learn MoreThe Motorsport Images Collections captures events from 1895 to today’s
most recent coverage.Discover The CollectionCurated, compelling, and worth your time. Explore our latest gallery of Editors’ Picks.Browse Editors' Favorites Every time you tell your printer to do something, whether it’s moving the printhead 10 mm or level the bed, there is at least one G-code command being sent, read, and executed. G-code
commands are the digital building blocks of a 3D print, and, without them, your 3D printer wouldn’t be able to do literally anything other than exist. There are hundreds of different G-code commands, each uniquely responsible. However, few G-code commands are as important as the G90 and G91 commands. The G90 and G91 commands are two G-
code commands that define the positioning mode of your 3D printer, CNC router, or similar machine. The G90 command specifies absolute positioning, where movements are set around absolute coordinates. On the other hand, the G91 command sets your printer into the incremental positioning mode, where all movements are incremental and
relative to the current position of each axis. While they might not sound all too important, the G90 and G91 commands are super helpful when manually moving the different axes of your 3D printer. In this article, we’ll take a deep dive into the G90 and G91 commands, going over what each does, how to use them, examples, and more! Enjoy! G-code is
an instructional command language (officially known as RS274) used by the motherboard of 3D printers, CNC routers, and similar axis-based machines. Contrary to what you might think, your 3D printer can’t actually interpret a 3D model; it can only interpret G-code commands. To turn a 3D model file (e.g. STL file) into a G-code file (print file), you
use a 3D slicer software, like Cura or PrusaSlicer. These 3D slicer programs generate a script of G-code commands based on given machine parameters, which can be read and executed by your machine to (hopefully) create your desired 3D part. It’s worth noting that there are hundreds of different commands in the modern G-code language, which
each perform specific actions and have their own parameters. Some commands, like GO and G1, handle basic axis movement, while others, like G90 and G91, deal with the printer’s positioning mode. The G90 command is a G-code command that tells your machine to use the absolute positioning mode. If you’ve forgotten what this is since 6th-grade
algebra, absolute positioning is basically when the coordinate system operates around a fixed origin point. As such, a set of coordinates will always point to the same place. The simplest way I can explain this positioning mode is by making an analogy to a chessboard. The positions of the pieces on the chess board aren’t fixed (they all can move), but
the coordinates of the actual board positions never change. E4 will always be E4, no matter where the King is placed. In the absolute position mode, sending the same movement command, like “G0 X15 Y20 Z30”, will always bring the printer to the same axis position, assuming the origin position has not been changed by another command. As you
probably know at this point, the G90 command is useful when you want to enter into the absolute positioning mode. You may want to enter into absolute mode when calibrating the axis limits for the printhead and print bed. Moreover, if your printer has an X-axis range from 0 to 220, you can send the “G90” command followed by a “G0 X220”
movement command to check that the digital X220 position is lined up with the physical X-axis endstop. The G90 command can also be used when writing a custom bed leveling script, as absolute positioning is generally better in the context of bed leveling for 3D printers. One thing to note, though, is that the G90 command is a bit difficult to use
when you plan on extruding filament. That’s because, in the absolute movement mode, you have to keep track of all previous extruder movement to be precise in how much filament you extrude in a given instance. Using the G90 G-code command is super simple, as the command has literally zero parameters that you have to specify. All you have to do
is send “G90” through a G-code terminal. That’s it! The G91 command is basically the opposite of the G90 command, specifying the incremental positioning mode rather than the absolute mode. With incremental positioning, also known as relative positioning, the printer’s coordinate system, and origin shifts with each movement. Going back to my
chess board analogy, imagine your King piece is placed near the center of the board, like E4. With incremental positioning, you could tell the King to move one unit up, and, no matter where the King is on the board, it will move one unit up. Moreover, with incremental positioning, movements are made relative to the current position of an axis rather
than the origin of that axis. So, if you sent the “G0 X10” command, your 3D printer would move the X-axis gantry 10 units forward no matter where it is (unless it hits a limit switch). And, in incremental mode, if you send the same movement command twice, the specified axes will move two times (unless a limit switch is triggered). You should use the
G91 G-code command whenever you want to use incremental positioning for the movement of your printer’s axes. One of the most common instances, when this might happen, is when you’re fine-tuning the position of your print head. Furthermore, if you notice that your print head is slightly off from where you want it to be (center or corner of the
print bed), you can use the G91 command to move it in small increments relative to its current position until it’s in the correct position. Just make sure you send the G92 command to set that new position as the origin point. It’s worth noting that while the G91 command can be useful in certain situations, it’s important to be careful when using it, as it
can lead to unexpected movements if not used correctly. It’s always a good idea to test any new commands on a small, simple print before using them on a larger or more complex project. Just like with the G90 command, the G91 command has no parameters. As such, to use the command, all you have to do is send “G91” through a G-code terminal.
Doing so will set in the incremental positioning mode for all axes, including X, Y, Z, and E (extruder). Whether you’'re sending a G90, G91, or a different G-code command, you’ll need a way of communicating that command to your printer’s motherboard. There are two common methods for manually sending G-code commands, which I've briefly gone
over in the sub-sections below: Firstly, you can use a 3D printer server, like an OctoPrint or Klipper server. These servers come with online platforms where you can monitor and control many aspects of your 3D printer, and even send G-code commands through their built-in G-code terminal. Moreover, to send a command, start by connecting your 3D
printer server to your printer’s motherboard (via USB). Then, open the remote access site for the server, find the G-code terminal on the platform, and send your commands. The other super simple way to manually send G-code commands to your 3D printer is with a direct USB connection. This method entails using a USB cable to connect your
printer’s motherboard to your laptop, PC, or another computer. Once connected, you can download and use standalone G-code terminal software, like Printrun (AKA Pronterface) to manually send commands to the printer. Just make sure you specify the correct COM port on the software, or else you won’t be able to send commands. So what’s the
difference between the G90 and G91 commands? Well, they each specify different positioning modes. First up, the G90 command specifies the absolute distance mode or absolute positioning. In this mode, movements should be made using absolute coordinates. For example, if you want to move the printhead to the X50 position and it’s currently at
the X30 position, you would send a command like “G0 X50” rather than “G0 X20”. On the other hand, the G91 command specifies the incremental mode for your printer and its axes. In this mode, movements should be made using relative coordinates. For instance, if the print bed is positioned at Y20, and you want to move it to the absolute Y30
position, you would send a command like “G0 Y10”, and the bed would move +10 units from its current position. When it comes to moving a component on your 3D printer, whether it’s the printhead, print bed, or extruder, knowing how the part will move is important. You should make sure you know whether your printer is set in absolute or
incremental positioning mode before making sending any movement commands. The same movement command, like “G1 X10”, will move the printhead differently depending on the positioning mode of the printer. The best way to ensure you know how your 3D printer will move is to know the G90 and G91 commands. The G90 G-code common
specifies the absolute positioning mode, where the coordinate system and origin are fixed. In this mode, sending the same command will result in the printer moving to the same spot every time. On the other hand, the G91 G-code command will set your machine in incremental positioning mode. In this mode, all movements are incremental and are
based on the printer’s current position rather than a fixed origin point. And using either the G90 or G91 command is super easy as both of them have no parameters. Just type the three characters of the command into a G-code terminal and send it! A G91 code sets the CNC to incremental positioning mode. This means that the CNC will interpret all
location values as relative to the position of the machine before making the move. The zero location of the machine will move each time the machine moves. This can be good for repetitive work such as drilling a series of holes. Try the free 30 minute intro course to see how simple and easy G code can be. Take the shortcut to becoming a G Code
Master today! CNC machines have two positioning modes available. They are absolute positioning using the G90 code and incremental positioning using the G91 code. As noted above, incremental positioning with G91 will take all locations relative to the machines current location. With absolute positioning (G90), the machine will interpret all
locations as relative a static location. This will usually be the work offset zero location as set by the G54 code or the machines home location if no work offset is active. G90 and G91 are both modal codes. Modal codes stay active until they are either canceled or changed. For G90 and G91, there is no cancel code so the only way to change them is to
call the opposite code. The images above show the difference between the absolute and incremental positioning modes. The numbers in parentheses are the locations given to the the machine to make the move. Notice how in absolute mode, all locations are relative to a single location, usually either the workpiece zero or machine home location. In
incremental mode, all locations are relative to the machine’s current location. The main portion of most programs will be in absolute mode (G90). Incremental mode (G91) is usually only used to create repetitive features such as drilling a set of holes. G91 is a much less frequently used code compared to G90. G90 codes are used frequently. This is
because they get used as part of safety lines of code sometimes called safety block. Safety lines are a chunk of code that is used to ensure that the machine is in the correct modes before executing a section of the CNC program. They are used at the start of new sections of code such as when changing tools or when starting a new machining
operation. Both G90 and G91 are modal commands which means that they will stay in effect until changed or canceled. It is important to set your positioning mode in your program with either G90 (absolute mode) or G91 (incremental mode). Imagine if you had an operation where you were going to drill a set of holes. Before you drill those holes, it
would be wise to set all the necessary modes you will need to have active. Setting the positioning mode (absolute or incremental), setting the type of units you are in (inches or mm) and turning on various compensation modes are just some of the modes that you might want to have set. If these modes are already active, then nothing will change. No
harm, no foul. If they weren’t active and you didn’t turn them on, you might crash your machine. When writing your CNC programs, it is critical to be in the correct positioning mode at all times. For this reason, a G90 or G91 code should be used at the start of a new section of the program. Know where you are at and where you want to move the
machine. In other words, you need to know where the start and stop location of each move is. The main body of most programs will be written in absolute mode (G90). This is because it is easier to visualize a part based on absolute coordinates. Portions of a program get written in incremental mode. Often incremental mode is used when dealing with
canned cycles or subprograms. You can make your whole program in incremental mode if you wish, most people don’t though. We already discussed the most common code that is similar to G91. G90 sets the machine in absolute positioning mode. The other main codes that affect positioning are G60 and G64. G60 sets the CNC to single direction
positioning mode. The G60 code will make force the machine to approach each new location from the same direction. This decreases location errors that can occur because of backlash in the machine. G64 is normal positioning mode. In normal positioning mode, the machine will move all axes at the same time and will approach the workpiece form
whichever side is fastest. Try the free 30 minute intro course to see how simple and easy G code can be. Take the shortcut to becoming a G Code Master today! G90 and G91 are essential G-codes in CNC programming that control how a machine interprets coordinate instructions. G90 sets the machine to absolute positioning mode, while G91
activates incremental positioning mode. In absolute mode (G90), all coordinates are measured from a fixed origin point, typically the machine’s zero position or a predefined work offset. Incremental mode (G91) measures coordinates relative to the current tool position, specifying the distance and direction to move from that point. G90 (absolute
mode) is commonly used for precise operations where exact positions are critical. When programming in G90, each coordinate represents a specific location in the workspace, regardless of the tool’s current position. For example, the command “G90 X10 Y20 Z5” will move the tool to the exact point where X=10, Y=20, and Z=5 units from the origin.
G91 (incremental mode) is particularly useful for repetitive movements or when working with relative distances. In G91, each coordinate represents a distance to move from the current position. For instance, “G91 X5 Y-3 Z2” instructs the tool to move 5 units positive in X, 3 units negative in Y, and 2 units positive in Z from its current location.
Choosing between G90 and G91 depends on the specific machining task, part geometry, and programming preference. G90 is often preferred for complex parts with multiple features at known locations, while G91 can simplify programming for symmetric patterns or incremental movements. Many CNC programs use a combination of both modes to
optimize efficiency and accuracy. G90 and G91 codes in CNC programming represent two fundamental approaches to specifying tool movements: absolute and incremental positioning. These modes determine how the CNC machine interprets coordinate instructions, affecting the precision and efficiency of machining operations. In absolute
positioning (G90), all coordinates are referenced from a fixed origin point, typically the machine’s zero position or a predefined work offset. This mode provides a consistent frame of reference throughout the program, making it easier to visualize the tool’s position in relation to the workpiece. For example, if the origin is set at the bottom left corner
of a workpiece, a command of “X100 Y50” will always move the tool to the same point, regardless of its previous position. Incremental positioning (G91), on the other hand, specifies movements relative to the current tool position. Each coordinate represents a distance and direction to move from the tool’s current location. This mode is particularly
useful for repetitive patterns or when working with relative distances. For instance, a command of “X10 Y-5” in G91 mode will move the tool 10 units positive in the X-axis and 5 units negative in the Y-axis from wherever it currently is. “G90 simplifies programming and reduces the risk of errors due to rounding or precision issues, as it always
references the same origin point. It also allows the use of predefined coordinate systems or offsets to align the workpiece with the machine axes,” states a LinkedIn article on CNC programming. The choice between G90 and G91 often depends on the specific machining task, part geometry, and programmer preference. Many CNC programs utilize a
combination of both modes to optimize efficiency and accuracy in different parts of the machining process. G90, the absolute positioning mode in CNC programming, offers a straightforward approach to defining tool movements. When G90 is active, all coordinates specified in the program are measured from a fixed origin point, typically the
machine’s zero position or a predefined work offset. In G90 mode, each coordinate represents a specific location in the workspace, regardless of the tool’s current position. This makes it particularly useful for machining operations that require precise positioning of features at known locations on a workpiece. For example, if a part requires holes
drilled at specific coordinates, G90 allows the programmer to directly input these coordinates without needing to calculate relative distances. Consider the following example of a G90 command sequence: G90 X100 Y50 Z10 X150 Y75 Z-5 In this sequence: G90 activates absolute positioning mode. The tool moves to the point X=100, Y=50, Z=10 from
the origin. The tool then moves to X=150, Y=75, maintaining the same Z height. Finally, the tool plunges to Z=-5, keeping the same X and Y position. Read Which cutter use metal?G90 is particularly advantageous when working with complex parts that have multiple features at known locations. It simplifies programming and reduces the risk of
cumulative errors that can occur with incremental movements over long sequences of operations. “G90 is best utilized when you have a well-defined coordinate system, a precise reference point for your workpiece, and accuracy and consistency are paramount,” notes a LinkedIn article on CNC programming techniques. However, G90 does require the
programmer to know the exact coordinates of each point, which can be time-consuming for certain types of operations. It’s also crucial to ensure that the origin point is correctly set, as any error in the origin will affect all subsequent movements. G91, the incremental positioning mode in CNC programming, offers a different approach to specifying
tool movements compared to G90. In G91 mode, each coordinate represents a distance and direction to move from the tool’s current position, rather than an absolute point in space. When G91 is active, the CNC machine interprets each movement command as a relative change from its current location. This mode is particularly useful for repetitive
patterns, symmetric shapes, or when working with relative distances. For example, if you need to create a series of equally spaced holes, G91 allows you to simply repeat the same movement command without recalculating coordinates. Consider the following example of a G91 command sequence: G91 X10 Y5 Z-2 X10 Y5 Z-2 In this sequence: G91
activates incremental positioning mode. The tool moves 10 units in X, 5 units in Y, and -2 units in Z from its current position. The tool then moves another 10 units in X. Next, it moves 5 units in Y. Finally, it plunges another 2 units in Z. G91 can significantly simplify programming for certain types of operations. It’s particularly useful for creating
patterns or shapes that involve repeated movements, as it allows for more compact and easily modifiable code. “G91 saves time and space in the code, as it only needs to enter the incremental distance of each movement. It enables complex patterns or shapes with simple commands, and allows more flexibility and control over the machine movements
by adjusting coordinates on the fly or using conditional statements,” explains a LinkedIn article on CNC programming. However, G91 also has its challenges. It can be more difficult to visualize the tool’s absolute position in the workspace when using incremental movements, especially in long sequences. There’s also a risk of cumulative errors if small
inaccuracies in each movement add up over time. Selecting the appropriate positioning mode between G90 (absolute) and G91 (incremental) is a crucial decision in CNC programming that can significantly impact the efficiency and accuracy of machining operations. The choice often depends on the specific requirements of the workpiece, the
complexity of the machining process, and the programmer’s preference. G90 (Absolute Positioning) is typically preferred in the following scenarios: Complex parts with multiple features at known locations Operations requiring high precision and repeatability When working with predefined coordinate systems or work offsets For easier program
verification and troubleshooting G91 (Incremental Positioning) is often more suitable in these cases: Creating repetitive patterns or symmetric shapes When relative distances are more important than absolute positions For simplifying code in certain types of operations When making small adjustments or modifications to existing programs Many CNC
programmers use a combination of both G90 and G91 within a single program to leverage the advantages of each mode where appropriate. For instance, G90 might be used to position the tool at key reference points, while G91 could be employed for creating patterns or making fine adjustments. “When it comes to CNC machining, there is no one-
size-fits-all answer as to which mode is better or worse, as it depends on a variety of factors such as the type of workpiece, code design, machine capabilities, and personal preference,” states a LinkedIn article on CNC programming techniques. The table below summarizes some key considerations when choosing between G90 and G91: Read What is
Metalworking: Definition, History, and UsesFactorG90 (Absolute)G91 (Incremental)Coordinate ReferenceFixed originCurrent positionPrecisionHigh for known positionsCan accumulate errorsCode ComplexityCan be verbose for patternsCompact for repetitive movesVisualizationEasier to understand tool positionCan be confusing for long
sequencesError RecoveryEasier to resume after interruptionMay require recalculationTypical Use CasesComplex parts, precise operationsPatterns, relative movements Ultimately, the choice between G90 and G91 should be based on which mode will result in the most efficient, accurate, and easily maintainable program for the specific machining
task at hand. Transitioning between absolute (G90) and incremental (G91) positioning modes in CNC programming can lead to various issues if not handled carefully. Understanding these potential pitfalls is crucial for creating accurate and efficient CNC programs. One common mistake is forgetting to switch back to the intended mode after using the
other temporarily. For example, if a programmer uses G91 for a specific operation within a predominantly G90 program but forgets to reactivate G90, subsequent absolute coordinates will be interpreted as incremental movements, leading to incorrect tool positioning. Another issue arises when mixing G90 and G91 commands without clear
documentation or comments in the code. This can make the program difficult to read and maintain, especially for other programmers who might need to modify the code later. “Forgetting or mixing up the current position of the machine can lead to errors, and slight variations in each movement can affect the final result,” warns a LinkedIn article on
CNC programming. Cumulative errors are a particular concern when using G91 for extended sequences of movements. Small inaccuracies in each incremental move can add up over time, potentially resulting in significant deviations from the intended path or position. To avoid these pitfalls, consider the following best practices: Clearly comment your
code, especially when switching between G90 and G91 Use G90 to establish known positions at key points in your program Double-check mode settings after program interruptions or tool changes Utilize subroutines or macros to encapsulate mode changes and ensure proper reversion Regularly verify tool positions during long sequences of
incremental moves By being aware of these common issues and implementing strategies to mitigate them, CNC programmers can create more robust and reliable programs that effectively utilize both absolute and incremental positioning modes. Many CNC programs benefit from utilizing both G90 (absolute) and G91 (incremental) positioning modes
within a single program. This approach allows programmers to leverage the strengths of each mode for different parts of the machining process, optimizing efficiency and accuracy. A common strategy is to use G90 for establishing key reference points or for operations requiring precise positioning relative to the workpiece origin. G91 can then be
employed for repetitive patterns, symmetric features, or when making small adjustments. Consider the following example that combines both modes: G90 G54 ; Activate absolute positioning and work offset X100 Y50 Z10 ; Move to initial position G91 ; Switch to incremental mode X10 YO Z-2 ; Drill first hole X10 YO Z2 ; Move to next position X10 YO Z-
2 ; Drill second hole X10 YO Z2 ; Move to next position G90 ; Switch back to absolute mode X150 Y75 Z5 ; Move to a new reference point In this example, G90 is used to position the tool at known coordinates, while G91 simplifies the creation of a pattern of equally spaced holes. The program then switches back to G90 to move to a new reference
point. “For complex projects that require switching between different coordinate systems or offsets, it may be best to use both modes in combination,” suggests a LinkedIn article on CNC programming techniques. When combining G90 and G91, it’s crucial to clearly document mode changes and maintain awareness of the current mode throughout the
program. Some programmers prefer to explicitly state the mode at the beginning of each new operation or block of code, even if it hasn’t changed, to improve readability and reduce errors. Effective use of both modes can lead to more efficient and flexible CNC programs, allowing programmers to choose the most appropriate approach for each part
of the machining process. However, it requires careful planning and a thorough understanding of how each mode affects tool movements and coordinate interpretation. A G91 code sets the CNC to incremental positioning mode. This means that the CNC will interpret all location values as relative to the position of the machine before making the move.
The zero location of the machine will move each time the machine moves. This can be good for repetitive work such as drilling a series of holes. Try the free 30 minute intro course to see how simple and easy G code can be. Take the shortcut to becoming a G Code Master today! CNC machines have two positioning modes available. They are absolute
positioning using the G90 code and incremental positioning using the G91 code. As noted above, incremental positioning with G91 will take all locations relative to the machines current location. With absolute positioning (G90), the machine will interpret all locations as relative a static location. This will usually be the work offset zero location as set
by the G54 code or the machines home location if no work offset is active. G90 and G91 are both modal codes. Modal codes stay active until they are either canceled or changed. For G90 and G91, there is no cancel code so the only way to change them is to call the opposite code. The images above show the difference between the absolute and
incremental positioning modes. The numbers in parentheses are the locations given to the the machine to make the move. Notice how in absolute mode, all locations are relative to a single location, usually either the workpiece zero or machine home location. In incremental mode, all locations are relative to the machine’s current location. The main
portion of most programs will be in absolute mode (G90). Incremental mode (G91) is usually only used to create repetitive features such as drilling a set of holes. G91 is a much less frequently used code compared to G90. G90 codes are used frequently. This is because they get used as part of safety lines of code sometimes called safety block. Safety
lines are a chunk of code that is used to ensure that the machine is in the correct modes before executing a section of the CNC program. They are used at the start of new sections of code such as when changing tools or when starting a new machining operation. Both G90 and G91 are modal commands which means that they will stay in effect until
changed or canceled. It is important to set your positioning mode in your program with either G90 (absolute mode) or G91 (incremental mode). Imagine if you had an operation where you were going to drill a set of holes. Before you drill those holes, it would be wise to set all the necessary modes you will need to have active. Setting the positioning
mode (absolute or incremental), setting the type of units you are in (inches or mm) and turning on various compensation modes are just some of the modes that you might want to have set. If these modes are already active, then nothing will change. No harm, no foul. If they weren’t active and you didn’t turn them on, you might crash your machine.
When writing your CNC programs, it is critical to be in the correct positioning mode at all times. For this reason, a G90 or G91 code should be used at the start of a new section of the program. Know where you are at and where you want to move the machine. In other words, you need to know where the start and stop location of each move is. The
main body of most programs will be written in absolute mode (G90). This is because it is easier to visualize a part based on absolute coordinates. Portions of a program get written in incremental mode. Often incremental mode is used when dealing with canned cycles or subprograms. You can make your whole program in incremental mode if you
wish, most people don’t though. We already discussed the most common code that is similar to G91. G90 sets the machine in absolute positioning mode. The other main codes that affect positioning are G60 and G64. G60 sets the CNC to single direction positioning mode. The G60 code will make force the machine to approach each new location from
the same direction. This decreases location errors that can occur because of backlash in the machine. G64 is normal positioning mode. In normal positioning mode, the machine will move all axes at the same time and will approach the workpiece form whichever side is fastest. Try the free 30 minute intro course to see how simple and easy G code can
be. Take the shortcut to becoming a G Code Master today!



