
For use with MakerBot Replicator+ Desktop 3D Printer

MAKERBOT





Table of Contents

CAUTIONS FROM MAKERBOT 4

OVERVIEW 5

WORKFLOW 6

FILE PREPARATION 7

ADJUSTING PRINT SETTINGS 11

TROUBLESHOOTING 16

CUSTOM PRINT MODES 18

GLOSSARY 23



4

Cautions from MakerBot

The MakerBot Replicator+ includes moving parts that 
can cause injury. Never reach inside the MakerBot  
while it is in operation.

There is a risk of shock. The MakerBot is not user 
serviceable.

In case of emergency, hit the emergency stop button 
located to the left of the printers.

Do not look directly at any operating LED component.

Always allow the extruder to cool completely before 
removing it from the MakerBot or turning off your 3D 
printer. Never remove the extruder from your Maker-
Bot or turn off the MakerBot during or immediately 
after printing. 
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The MakerBot Replicator+ makes three-dimensional objects out of melt-
ed PLA Filament. The melted filament is squeezed through an extruder 
head onto the build plate. The extruder head is moved by a gantry sys-
tem and deposits lines of material to build an object layer by layer. The 
build plate allows the extruded PLA to cool slowly, minimizing warping 
and curling. This method of 3D printing is called fused deposition mod-
eling (FDM). 

The Replicator+ 3D Printer is coupled with a file preparation software 
called MakerBot Print. MakerBot Print slices CAD models into a series of 
layers and processes these layers into instructions for the 3D printer. As 
a user, you will have the ability to determine the layer height and model 
density when preparing a print.

Overview
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Workflow

1. Obtain your file

2. Open in MakerBot Print

3. Move, scale, rotate, and arrange

4. Select your printer and 
adjust your print settings

5. Preview your print

6. Print!

Create a MakerBot account (only needed once)



7

Open Makerbot Print
If this is your first time using the software, go to the Windows Logo > 
All Apps > Scroll down to “M” and you should find the app called “Mak-
erBot Print”. It is recommended that you create a shortcut on the desk-
top or pin it to the task-bar.

Your MakerBot Desktop should look like this:

File Preparation
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Logging in or Creating a User Account
It is now necessary to use a personal user account to operate the Mak-
erbot Printers. This account can access Makerbot Store and the 3D print 
library Thingiverse. Log in with your account credentials or create one.
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Move, Scale, Rotate, and Arrange
Click and drag parts to move them around the build plate. The rotate 
and scale tools on the right menu can help when organizing your build 
plate. You can also click the arrange icon and MakerBot will automat-
ically place and rotate the parts. This can quickly organize a set of as-

Adding Files
Click the Project Panel icon in the upper left corner (it looks like a folder) 
and choose the Add File button. Makerbot Print supports working with 
.stl, .obj. igs, .stp, .sldprt, and .sldasm file formats. Some file formats like 
.stp, .sldprt, and .sldasm allow individual bodies to be moved in relation 
to each other.
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sembled parts into one or multiple build plates. Please make sure that 
your parts are on the build platform and within the build envelope (iden-
tified by the faint box created on the build plate). Try using place face 
on build plate in the orient menu to help. 
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Print Selection and Settings
Select your printer from the list in the lower right corner by clicking on 
the arrow and choosing the printer that you plan to use. Please make 
sure that all parts have been previously removed from that printer. If 
not you can easily remove them using a scraper tool. Choose your print 
settings by clicking the Gear icon in the right side menu. You have the 
option to print using standard or custom print settings. 

Adjusting Print Settings
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Standard Print Settings
Makerbot Print has 3 standard print modes: Balanced, Draft, and Min 
Fill. These print settings differ primarily in infill structure and print 
speed. Having selected one of these modes, you can always fine tune 
the print quality and time by modifying the preset values in the custom 
menu.

Balanced provides higher quality prints emphasizing surface finish over 
speed. It uses a diamond infill pattern. This is great for final prints.

Draft is a lower resolution print mode due to the higher translational 
speed of the print head. It uses a square infill pattern. This is great for 
low quality strong prints.

Min Fill balances surface quality and print time by using a low volume 
infill structure most similar to a pillar of support material. This is great 
for large prints that require a nice surface finish.
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Custom Print Settings
Custom print modes can be used to change the standard print modes. 
You can adjust the layer height, infill density, support structure, and 
printer velocity. The most important settings are found in the Quick 
Settings, Shells, Infill, and Support menus. More information on these 
settings is available in the glossary of this booklet or through the learn-
ing and support icon on the left side menu. To make specific settings 
visible from the intial print settings menu, click View for the individual 
settings that you would like to control.
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Print Preview
Click the Estimates and Print Preview icon in the upper right corner to 
view a rendering of the final 3D printed part. Here you can look at the 
support structure and infill pattern to determine the settings that are 
best for your project. Play around with the Layer Range drop down and 
Display Settings to view different information about your print. Check 
the print time to confirm that your print fits in the 3 hour time frame. 
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Print
Press the red print button in the lower right corner to start your part! 
Please fill out the sign in sheet as your wait for the printer to warm up. 
At this point, you can log off the computer without affecting your print.

Confirm
Make sure to stick around the CEID until the printer completes the first 
few layers of the raft. The successful completion of the raft is a good 
indicator that your part will print successfully.

Removal
Once the object has finished printing, go ahead and try to pry it from 
the plate. If the model sticks to the plate, use the scraper to pry the 
model off. Smooth the tape down afterwards.
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If you feel uncomfortable or unsure, reach out to a staff 
member for help!

Printed object is stuck to the build plate: If the object is still stuck, 
take the scraper and carefully work it under the object. When the scrap-
er is most of the way under the object, twist the handle slightly. Never 
use a knife or sharp tool to remove pieces of the object or pieces of the 
raft. You could damage the build plate or injure yourself. If this problem 
continues, try a Z Offfset Calibration (see below).

Object peels off the build plate during printing: Recalibrate your Z 
Offset by selecting Settings > Calibration > Calibrate Z Offset on your 
printer’s display. It’s possible the starting distance between your build 
plate and extruder is too large, which can result in poor adhesion. If 
any one part of your object does not adhere well to the build plate, the 
whole object may peel off the plate.

The print appears squashed on one side: Cancel the print and per-
form a build plate leveling. To perform a build plate leveling, go to Set-
tings > Diagnostics and Logs > Manual Override of Factory Calibration 
on the Makerbot Printer and follow prompts.

There are gaps on the outside surface of the print/print surface 
quality is poor: Confirm that the shells are set to at least two and that 
the print speed for outlines (this is under the shells menu) is set to at 
least 40 mm/s. Decrease the layer thickness to 0.2mm and/or print 
using the balanced settings.

Troubleshooting
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I’ve clicked print, but the printer doesn’t start: This suggests that 
there is a connection error between the printer and the computer. Turn 
off the printer and computer, and disconnect the USB cable. Then pow-
er on the computer and the Makerbot. Open MakerBot Print and right 
click on the Printer you’re having issues with in the printer list and se-
lect “Forget this Printer”. Reconnect the Printer. Wait 1-2 minutes.

Extruder Head Error: Do not cancel your print. Confirm that the print 
head is stationary. Detach and reattach the extruder head making sure 
that you don’t touch any of the hot metal bits. Follow any prompts on 
the control monitor. If you receive this error multiple times, try a build 
plate leveling.

Filament Jammed Error or Filament Slipping Error: Do not cancel 
your print. Select the menu button in the lower left corner and choose 
Unload Filament. Follow the onscreen prompts. Snip off the end of the 
filament before reloading. Select Load Filament and follow the prompts.  
If this error occurs multiple times, try a build plate leveling.

The edges of my print keep warping or peeling away from the build 
plate: Make sure the build plate is clean and level. If this error contin-
ues, try using a Helper Disk. To insert helper disks on to your 3D model, 
go to File > Insert Example Prints. The Helper Disk will appear to the 
side of your model. If you don’t see the Helper Disk, move your model 
to the side to reveal the disk. Drag the Helper Disk to the corner of your 
model, so the disk just slightly overlaps with the corner of the model. 
Once the print is finished, the disks can be peeled or cut away easily.
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QUICK SETTINGS

Number of Shells: The number of outermost layers of the printer mod-
el. Increasing the number of shells creates thicker stronger walls, but 
slower prints.

Rafts: Rafts help models adhere to the build surface and help create an 
even first layer. Printing without rafts can cause models to curl up and/
or become dislodged from the build plate during printing.

Infill Density: Adjusts the density of the infill on the inside of the print. 
If the top of the model is collapsing during a print or the model feels to 
brittle, increasing the infill density may help. Increasing the density will 
increase print time.

Custom Print Modes
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Layer Height: Adjusts the height of each printed layer. Increasing 
the layer height will result in faster print times but visibly thicker layer 
heights.

PRINTER SETTINGS

Filament Diameter: The Filament Diameter is used to calculate the 
volume of plastic used in slicing filament. The Filament Diameter should 
be set to the diameter of filament being loaded into the extruder. The 
diameter of all MakerBot Filaments is 1.75mm.

Retraction Distance: Adjusts how much the filament is being pulled 
back into the extruder prior to travel moves.

Minimum: 0mm           Maximum: 1.5mm

If the model is showing signs of stringing (when extra hairs or strings of 
filament are attached to the model), increasing the retraction distance 
might help. Stringiness can also be caused by the filament being ex-
posed to damp or humid conditions.
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Extruder Temperature: Adjusts the temperature of the extruder while 
filament is being extruded.

Minimum: 100°C           Maximum: 255°C

Under Extrusion could be caused by the filament being too cold while 
extruding. Raising the temperature may allow more filament to pass 
through. If the model starts to have stringing between sections, the 
temperature may be too high. Reducing the temperature may reduce 
stringing.

ROOF SETTINGS

Roof Thickness: Adjusts the thickness of roof sections of the model.

Minimum: 0mm          Maximum: 100mm

If there are visible gaps on the roof part of your model or you’d like a 
stronger print, increasing the roof thickness might help.

SHELL SETTINGS

Shell Print Speed: Adjusts extruder movement speed while printing 
shells.

Lowering the print speed on shells may increase smoothness of out-
ward facing features and help smaller features and parts from falling 
over due to extruder movement.
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Shell Starting Direction: Changes the location of the seam on the 
model. You may want to move the seam to preserve a uniform finish on 
certain faces of the model.

Fixed Shell Start: Toggles random seam placement on and off.

The seam is randomly placed throughout the print to prevent it from 
being noticeable. If a uniform seam is desired turn this feature on. The 
direction of the seam faces can be chosen in the “Shell Starting Direc-
tion” setting

INFILL SETTINGS

Infill Print Speed: Adjusts extruder movement speed while printing 
infill.

Minimum: 10mm/s         Maximum: 175mm/s

Roof and floor appearance may be improved by decreasing infill print 
speed, print time will be increased.

Infill Pattern: Adjusts the infill pattern that is printed.

Different infill patterns can impact the overall strength and rigidity of 
the print.

Options: Linear, Hexagonal, Moroccan Star Fill, Cat Fill, Shark Fill, Sun-
glasses Fill, Hilbert Fill, Diamond Fill (fast), Linear (Interleaved)
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Hexagonal is strong, so you can print sturdy objects without adding 
weight.

Linear is made up of parallel straight lines, perpendicular to the lines on 
the previous layer. Linear infill is fast to print, and makes your toolpath* 
simpler.

Diamond infill is designed to be strong and to print quickly. Diamond 
(fast) prints even more quickly, but increases the complexity of the tool-
path. 

Some infill patterns, like Catfill, Sharkfill and Moroccanstar, are just 
meant to be decorative and fun. These patterns may increase print 
times and add additional complexity to your toolpath.

*A complex toolpath is one where the extruder makes a lot of changes in direction in a short 
span of time. If your 3D printer receives too many commands too quickly, it could pause or 
freeze during a print. To reduce the complexity of your toolpath, try decreasing the infill per-
centage, switching to a simpler infill pattern or reducing the detail level of your print.

FLOOR SETTINGS 

Floor Thickness: Adjusts the thickness of the floor sections.

Minimum: 0mm          Maximum: 100mm

If there are visible gaps in the floor part of your model or you’d like a 
stronger print, increasing the floor thickness might help.
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Build Plate: surface on which 3D prints are built

Carriage: carries the extruder

Extruder: a group of parts which handles feeding and extruding of the build material. Con-
sists of two assemblies: a cold end to pull and feed the thermoplastic from the spool, and a 
hot end that melts and extrudes the thermoplastic.

FDM®: Fused Deposition Modeling, a 3D printing process that extrudes heated thermoplas-
tic material through a computer-controlled print-head nozzle to build parts up layers.

Filament: the base material that is used to 3D print objects via fused deposition modeling. 
Filament is usually a thermoplastic — such as ABS or PLA — that is fed to a print head as a 
solid, then heated to melting point for extrusion through a small nozzle.

Gantry: moves the carriage in the x-axis and y-axis

G-code: the language used to instruct your 3D printer to perform operations. In common 
usage this is almost exclusively generated by software, and is not written by hand. G-codes 
control specific actions like motion, speed, rotation, depth, and other related switches and 
sensors used in the operation of a machine.

Helper Disks: Helper Disks are thin circular disks that you can add to your model in Mak-
erBot Print to keep your print from warping if you are seeing curling prints. Helper Disks 
prevent warping by interrupting long runs of plastic with short, curved segments, which are 
least likely to warp. Helper Disks are typically placed at corners because corners are more 
prone to warping, but they can also be placed in the middle of a long edge of your print.

Infill: the interior structure of a 3D printed model. To avoid wasting plastic, 3D prints are 
typically printed with an inner mesh structure rather than a solid interior. The infill is typically 
expressed as a percentage.

PLA (poly lactic acid): PLA is a bio-degradable type of plastic that is manufactured out of 
plant-based resources such as corn starch or sugar cane.

Purge Line: straight line drawn across the front of the build plate at the start of every print.

Glossary
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Raft: a technique used to prevent warping. A flat layer of support material is printed below 
the actual 3D part. As the raft is larger than the part it has better adhesion. Once the 3D 
print is finished, the raft supports are discarded.

Shell: outside walls that make up the perimeter of printed part.

Slicing: turning a 3D model into 2D layers used for 3D printing.

STL: stereolithography, the most popular file format for 3D printing. The STL file format rep-
resents a 3D object by describing the surface as a series of triangles. 

Support Material: 3D models that have large overhangs or gaps between parts require sup-
port material to be printed. The support material is removed once the 3D print has finished in 
order to reveal the final print.
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1. Control Panel

2. Build Plate

3. Extruder Assembly

4. Gantry

5. Filament Guide Tube

6. Filament Drawer

7. Filament Spool








