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Using the MakerBot 3D Printer

LEVELING THE BUILD PLATE

/HYHOLQJ�WKH�EXLOG�SODWH�ZLOO�HQVXUH�WKDW�WKH�ÀODPHQW�
adheres to the plate evenly across its surface. Don’t 
take this step for granted. A out-of-level build plate is 
the #1 reason for failed builds. The knobs allow you 
WR�EH�H[WUHPHO\�SUHFLVH�LQ�\RXU�OHYHOLQJ��0DNH�XVH�RI�
WKHP�

Leveling Routine

To level the build plate go to Utilities in the main 
menu on the MakerBot and select Level Build Plate. 

The LCD keypad will then prompt you to adjust the 
bed at three different points, using the three knobs 
located underneath the build platform. Tightening 
the knobs (to the right) moves the build plate away 
from the nozzles. Conversely, loosening the knobs (to 
the left) moves the build plate closer to the extruder 
nozzles. The distance the build plate should be the 
thickness of a piece of paper, or approx. 0.1 mm. 

Adjust the knobs at all three points so that the piece 
of paper can slide friction plate and the nozzles, but 
you should still feel the slightest bit of friction. You 
will be asked to do this twice, once closer to the 
middle of the bed, and once toward the edges. After 
OHYHOLQJ�WKH�SODWH�WKH�/&'�SDQHO�ZLOO�DVN�\RX�WR�FRQÀUP�
the adjustments in the center of the platform.Once 
VDWLVÀHG�ZLWK� WKH� DGMXVWPHQW� \RX� DUH� UHDG\� WR� ORDG�
WKH�GHVLUHG�ÀODPHQW�

Don’t just walk away immediately when you’ve 
released a print. - pay attention, especially during the 
ÀUVW�OD\HU��,I�WKH�EXLOG�SODWH�LV�WRR�IDU�IURP�WKH�KHDGV��
WKH�ÀODPHQW�PLJKW�QRW�VWLFN�WR�WKH�SODWH��,I�WRR�FORVH���
the extruder nozzles can  scratch/tear the Kapton 
tape. Additionally, if the plate is not level, the head can 
collide with the part causing it to detach from the bed. 
A little caution early can prevent hours of wasted time 
and potential damage to your print or the machine. 
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[1] Heated Build Panel
[2] Leveling Knobs
[3] Exturders
[4] Filament Guide Tubes
[5] LCD Panel
[6] SD Card Slot
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Fig. 1 -0DNHU%RW��)URQW
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LOADING AND UNLOADING THE FILAMENT

The Replicator 2X features dual extrusion capability, 
PHDQLQJ�WKDW� WZR�GLIIHUHQW� W\SHV�RI�ÀODPHQW�FDQ�EH�
ORDGHG� DQG� SULQWHG� LQ� WKH� VDPH� EXLOG�� 7KLV� DOORZV�
\RX� WR� SULQW� LQ� GLIIHUHQW� FRORUV� DQG�PDWHULDOV� LQ� WKH�
VDPH�SDUW��&KHFN�ZLWK�D�&/7�WR�OHDUQ�ZKDW�FRORUV�DQG�
PDWHULDOV�DUH�DYDLODEOH��7KHQ�ORDG�\RXU�GHVLUHG�VSRRO�

7R� XQORDG� WKH� H[LVWLQJ� ÀODPHQW� JR� WR� Utilities > 
Filament Options > Unload. 

You will have to wait for the nozzle to reach the 
appropriate temperature. Once the nozzle has 
reached the correct temperature, unload the 
ÀODPHQW�E\�PRYLQJ�WKH�OHYHU�DZD\�IURP�WKH�H[WUXGHU��
DQG�SXOO�WKH�ÀODPHQW�RXW�RI�WKH�WKH�H[WUXGHU�

7R�ORDG�WKH�ÀODPHQW�JR�WR�Utilities > Filament Options 
> Load. 

1. Remove Enclosure Lid & Detach Guide Tubes

2. Feed Filament Through Guide Tube

&XW�WKH�HQG�RI�WKH�ÀODPHQW�WR�JHW�D�FOHDQ�HGJH�
LI� LW� GRHV� QRW� KDYH� RQH� DOUHDG\�� )HHG� ÀODPHQW�
through guide tube until it comes out the 
opposite side. To avoid jams it is best to feed the 
ÀODPHQW� from the bottom of the spool toward 
the top��/RDG�WKH�ÀODPHQW�FRXQWHUFORFNZLVH�IRU�
the left and clockwise for the right.

3. Load New Filament Into Extruder

7KH�/&'�PRQLWRU�ZLOO�DVN�\RX�WR�ORDG�WKH�ÀODPHQW��
Wait for the nozzle to reach the appropriate 
temperature. Once the nozzle has reached the 
FRUUHFW�WHPSHUDWXUH��ORDG�WKH�ÀODPHQW�RQ�WRS�RI�
WKH� H[WUXGHU� JHQWO\� SXVKLQJ� ÀODPHQW� GRZQZDUG�
until you feel the motor grab and start pulling the 
ÀODPHQW��:DLW� XQWLO� LW� H[WUXGHV� D� IHZ� LQFKHV� RI�
ÀOHDPHQW��WKHQ�SUHVV�WKH�¶0·�EXWWRQ�WR�VWRS�WKH�
extrusion.
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[1] Extruder Cable
[2] Extruder Motor
[3] Filament Guide Tubes
[4] Filament Spools
 

Fig. 2 -0DNHU%RW��%DFN
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Fig. 3 -�0DNHU:DUH�8VHU�,QWHUIDFH

USING MAKERWARE

0DNHU:DUH� LV� XVHG� WR� JHQHUDWH� WKH� PDFKLQH� FRGH�
WR�UXQ�WKH�5HSOLFDWRU��;���,W�FDQ�RSHQ��67/���2%-�DQG�
�7+,1*�ÀOHV�

,PSRUW�\RXU�GHVLUHG�ÀOH�E\�XVLQJ� WKH� ¶$GG·�EXWWRQ�DW�
the top of the screen.

Scale

By default, MakerWare operates in units of millimeters. 
,I� \RXU�PRGHO�ZDV�FUHDWHG� LQ� LQFKHV�� LW�PD\�DVN�\RX�
WR�UH�VFDOH�\RXU�SDUW��,I�LW�GRHVQ·W��VHOHFW�\RXU�SDUW�E\�
FOLFNLQJ�LW��WKHQ�FOLFNLQJ�WKH�¶6FDOH·�WRRO�IURP�WKH�PHQX�
DW�WKH�OHIW��7KHQ�FOLFN�¶LQFKHV��!�PP·��<RXU�SDUW�ZLOO�EH�
scaled correctly.

Orientation

You should always try to print your model in the most 
stable orientation (usually with the largest amount 
of material in contact with the bed). Orient your part 
accordingly by selecting your part, then using the 
¶5RWDWH·�WRRO�

When importing, MakerWare may also ask to move 
\RXU�PRGHO�WR�WKH�EXLOG�EHG�� ,I�\RX�QHHG�WR�UH�RULHQW�
your model to gain stability, you can always re-position 
your model on the build bed by selecting your part, 
WKHQ�VHOHFWLQJ�WKH�¶0RYH·�WRRO��,Q�WKDW�PHQX��WKHUH�ZLOO�
be an option to position the part on the build bed.

Lastly, consider how overhangs will be printed. While 
support material can be used to print overhangs, it 
uses extra material and machine time, and can leave 
DUWLIDFWV� RQ� \RXU� ÀQLVKHG� SULQW�� %\� RSWLPL]LQJ� WKH�
orientation of your part, you can often avoid this.
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[1] &$0(5$��+20(���WR�UHVHW�GHIDXOW�YLHZ�������WR�]RRP�LQ���RXW��
>�@�/22.��5RWDWH�WKH�SODWH�DQG�WKH�REMHFW��&OLFN�WKH�LFRQ�DJDLQ�WR�FKDQJH�WKH�YLHZ�WR�7RS��6LGH�RU�)URQW�YLHZ��
[3] MOVE- Click and drag with your mouse the object around the plate.  Click the icon again to change  the position 
on center, on platform or reset. Alternatively you can change the position of the object relative to the x, y or z axis.
>�@�527$7(��&OLFN�DQG�GUDJ�ZLWK�\RXU�PRXVH�WR�URWDWH�WKH�REMHFW��$GGLWLRQDOO\�\RX�FDQ�URWDWH�E\�D�VSHFLÀHG�DPRXQW��
on the x, y and z axis. 
[5] SCALE- Change dimensions by clicking and dragging with your mouse or by using the panel to change the 
dimension of the objects in the x, y and/or z axis. You may also choose to scale uniformly (which is recommended).  
You also have the option to scale by a percentage or to scale to the maximum size allowed. 
[6} OBJECT- This function will allow you to view additional information on the object selected, such as the extruder 
to be used. 
[7] ADD- Click open and add an object to the current build plate. 
[8] MAKE- Click to specify print resolution and export object to 3D print. 
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Fig. 4 -�0DNHU:DUH�3ULQW�2SWLRQV

USING MAKERWARE (cont.)

Exporting

:KHQ�\RXU�SDUW�LV�UHDG\�IRU�SULQWLQJ��FOLFN�¶0DNH·�

Basic Options

(QVXUH�WKDW�¶([SRUW�)RU·� LV�VHW�WR�¶5HSOLFDWRU��;·�DQG�
the material is set to ABS (unless you have loaded a 
GLIIHUHQW�ÀODPHQW��

7XUQ� ¶6XSSRUWV·� RQ� LI� \RX� QHHG� WR� EXLOG� VXSSRUW�
PDWHULDO�IRU�RYHUKDQJV��'R�WKH�VDPH�IRU�¶5DIW·� LI�\RX�
have a part that touches the bed only in a few places. 
This will give it better purchase on the build bed. Both 
supports and rafts have some additional settings 
for dual-extrusion prints that we will cover in greater 
detail later.

Advanced Options 
 
,Q� DGYDQFHG� RSWLRQV�� \RX� FDQ� DGMXVW� D� QXPEHU� RI�
machine settings.

Please do not change the print resolution settings. 
¶6WDQGDUG·�SURGXFHV�SDUWV�RI�VXIÀFLHQW�UHVROXWLRQ�IRU�
DOO�VWXGHQW�ZRUN�� ,QFUHDVLQJ�WKH�UHVROXWLRQ�UHVXOWV� LQ�
longer printer times. Please be considerate of other 
students who are also trying to print their work.

,I� \RX�ZDQW�D�VPRRWKHU��PRUH�ÀQLVKHG�SDUW�� VHH� WKH�
post-processing guide later in this primer.
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Fig. 5 -�0DNHU:DUH�$GYDQFHG�2SWLRQV���7HPSHUDWXUH�6HWWLQJV

USING MAKERWARE (cont.)

Recommended Settings:

4XDOLW\��

,QÀOO�������DPW��RI�PDW·O�XVHG�IRU�SDUW�LQWHULRU�
1XPEHU�RI�6KHOOV�����SDUW�HQYHORSH�WKLFNQHVV�
/D\HU�+HLJKW������PP��VHOI�H[SODQDWRU\�

7HPSHUDWXUH�

([WUXGHUV������&��DO NOT change this value)
+HDW�WKH�%XLOG�3ODWH��<HV�&KHFN�
%XLOG�3ODWH������&��LQFUHDVH�IURP�GHIDXOW������
see Fig. 5)

6SHHG�

6SHHG�ZKLOH�([WUXGLQJ�����PP�V��QR�FKDQJH�
6SHHG�ZKLOH�7UDYHOLQJ�����PP�V��QR�FKDQJH�

Once your have applied your desired settings you can 
QRZ�H[SRUW��&OLFN�H[SRUW�DQG�WKLV�ZLOO�H[SRUW�D��[�J�ÀOH��
6DYH� WKH� �[�J�ÀOH� WR� WKH�SURYLGHG�6'�FDUG�DQG�SULQW�
\RXU�ÀOH�

1

[1] %8,/'�3/$7(�7(03��6HW�WKLV�WR�����&�
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Fig. 6 -'XDO�([WUXVLRQ�RQ�0DNHU:DUH�8VHU�,QWHUIDFH

DUAL EXTRUSION

Dual extrusion can be used to print objects of two 
GLVWLQFW� FRORUV� RU� PDWHULDOV�� %H� DZDUH� WKDW� GXDO�
extrusion can take considerably longer to output a 
FXW�ÀOH�DQG�WR�SULQW�FRPSDUHG�WR�VLQJOH�H[WUXVLRQ��

)LUVW�PDNH�VXUH�WR�FKHFN�WKDW�WKH�0DNHU%RW�5HSOLFDWRU�
�;�LV�VHOHFWHG�DV�FXUUHQW�SULQWHU�RQ�WKH�ERWWRP�ULJKW�
FRUQHU� RI� WKH� XVHU� LQWHUIDFH�� ,I� \RX� GRQ·W� KDYH� WKH�
5HSOLFDWRU��;�DV�WKH�FXUUHQW�SULQWHU��RQ�WKH�WRS�PHQX�
of MakerWare go to MakerBots > Type of MakerBot 
> Replicator 2X.

2QFH�WKH�5HSOLFDWRU��;�LV�VHOHFWHG�DV�FXUUHQW�SULQWHU��
you can now import the objects to be printed.

Importing

Objects you wish to print as separate colors or 
PDWHULDOV� PXVW� EH� LPSRUWHG� DV� VHSDUDWH� ÀOHV� ��VWO��
.obj, etc.). For example, to print the teapot in Fig. 6, 
the lid must be exported separately from the body. 

Objects exported from other modeling software (such 
DV� 5KLQR�� PDLQWDLQ� WKHLU� SRVLWLRQ� LQ� VSDFH� ZKHQ�
EURXJKW�LQWR�0DNHU:DUH��)RU�LQVWDQFH��,�FRXOG�PRGHO�
the whole teapot in Fig. 6, then export the lid and body 
separately to allow the parts to be colored differently.
 
When you begin the importing process, be sure not to 
move, scale, or rotate any parts you intend to position 
WRJHWKHU��,I�0DNHU:DUH�DVNV�LI�\RX�ZRXOG�OLNH�WR�DGMXVW�
units or reposition the parts for you, choose not to do 
VR� LPPHGLDWHO\�� ,QVWHDG�� LPSRUW� DOO� \RXU� SDUWV�� WKHQ�
select everything together, and perform the necessary 
FKDQJHV��E\�FOLFNLQJ�RQ�WKH�¶0RYH·�DQG�¶6FDOH·�WRROV��

1 3
4

2

[1] Object Dropdown Menu - Select which extruder will print the 
selected object.
[2] Save - Use the save icon to save any changes. This feature 
is especially important in dual extrusion since it will save the 
SRVLWLRQ�DQG�H[WUXGHU�VHOHFWLRQ�DV�D��WKLQJ�ÀOH��
[3] Object to be printed by Left extruder 
>�@�2EMHFW�WR�EH�SULQWHG�E\�5LJKW�H[WUXGHU��

Additionally you can change the object display color of the 
extruder by going to the top menu of MakerWare under 
Edit>Setting. 

Changing the display color will not change the color of the 
ÀODPHQW�H[WUXVLRQ��7R�FKDQJH� WKH�FRORU� \RX�PXVW�FKDQJH� WKH�
spool to the available colors. 

1RWH��$�SRUWLRQ�RI�WKH�PRGHO�VKRXOG�DOZD\V�WRXFK�WKH�EDVH��
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Fig. 7 -'XDO�([WUXVLRQ�RQ�0DNHU:DUH�8VHU�,QWHUIDFH

DUAL EXTRUSION (cont.)

Extruder Selection & Saving

To choose which extruder is used to print the objects, 
ÀUVW� VHOHFW� WKH� SDUW� LQ� TXHVWLRQ�� WKHQ� XVLQJ� WKH�
Object tool, select which extruder you wish from the 
dropdown menu. 

2QFH� \RX� KDYH� LPSRUWHG� DOO� WKH� ÀOHV�� YHULÀHG� WKHLU�
position and picked the apporpiate extruder(s), you 
PD\�VDYH�WKH�SURMHFW�DV�D��WKLQJ�ÀOH�XVLQJ�WKH�¶6DYH·�
LFRQ��6DYLQJ�WKH�ÀOH�DV�D��WKLQJ�ZLO�VDYH�DOO�WKH�FKDJHV�
made to your objects in MakerWare. 

Advanced Dual Extrusion Options

When you are designing a dual-extrusion print, you 
will have a few choices to make regarding supports 
DQG�UDIWV��VKRXOG�\RXU�SULQW�UHTXLUH�WKHP���0DNHU:DUH�
can automatically assign matching colors to supports 
DQG�UDIWV��,Q�RWKHU�ZRUGV��DQ\�VXSSRUW�RU�UDIW�PDWHULDO�
that contacts the model would be the same color as 
the portion of the model that it touches. This prevents 
FRQWUDVWLQJ� FRORUHG� DUWLIDFWV� OHIW� RQ� \RXU� ÀQLVKHG�
prints.

There may be situations in which you wish to have 
one extruder head or the other handle all support 
and raft printing. For these situations, you can select 
either the left or right extruder perform the operation 
LQ�TXHVWLRQ�
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PREPPING THE BED

8VLQJ�D�WKLQ�OD\HU�RI�$%6�6OXUU\�RQ�WKH�%XLOG�SODWIRUP��
ULJKW� RQ� WRS� RI� WKH� .DSWRQ� WDSH� ZLOO� LPSURYH� WKH�
adhesion to the build plate. 

7KLV�SURFHVV�FDQ�SURYH�TXLWH�XVHIXO�WR�VDYH�WLPH�DQG�
ABS plastic since the melted plastic tends to warp or 
curl after being extruded. The warping can damage 
some or all of the model. 

To apply the ABS slurry use a swab applicator to apply 
a thin layer on the surface of the Kapton tape right 
where the model will get printed. 

Applying too much of the slurry will make it very 
GLIÀFXOW�WR�UHPRYH�\RXU�REMHFW�VR�EH�VXUH�WR�DSSO\�RQO\�
one thin, sketchy coat. With this process you can print 
many objects without a raft.

REMOVING PRINT 

5HPRYLQJ�D�SULQW�FDQ�EH�TXLWH�GLIÀFXOW�GHSHQGLQJ�RQ�
WKH� VL]H� RI� WKH� REMHFWV� DQG� WKH� DPRXQW� RI� VXUIDFH�
contact with the bed.

7R�UHPRYH�D�SULQW�VDIHO\�SOHDVH�ÀUVW�EH�VXUH�WR�PRYH�
the bed down away from the extruders. 

Once you have removed your object, check the base of 
WKH�SULQWHG�REMHFW��,I�LW·V�QRW�VPRRWK�RU�LI�WKH�H[WUXGHG�
layers are unevenly spread, this usually means that 
the build plate is uneven. Try leveling the build plate 
again for a better print. 

Fig. 8 -$SSO\LQJ�WKH�$%6�DQG�$FHWRQH�PL[��6OXUU\��

Fig. 9 -Taking off the 3D printed object
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Fig. 11 -Apply even pressure to  Kapton tape

Fig. 10 -3HHO�RI�WKH�SODVWLF�WR�H[SRVH�DGKHVLYH�VLGH

INSTALLING KAPTON TAPE

The Kapton Tape is the orange protective tape that 
covers the top of the build plate. The Kapton tape can 
GHJUDGH�RYHU�WLPH�DV�LW�ZLOO�JHW�VFUDWFKHG�DQG�WRUQ��$�
GHJUDGHG�.DSWRQ�WDSH�FDQ�DIIHFW�WKH�TXDOLW\�RI�\RXU�
SULQWV��LW·V�LPSRUWDQW�WR�KDYH�D�JRRG�FRYHU�RQ�WKH�EXLOG�
plate for better adhesion. 

7R� FKDQJH� WKH� .DSWRQ� WDSH� ÀUVW� SHHO� RII� WKH� ROG�
Kanton Tape and discard it. Make sure you get all the  
any small pieces so that you may have a smooth and 
clean platform. 

Take out a new sheet of Kapton tape. Peel back the 
plastic about an 1/4”  from the edge, so that the 
adhesive side is exposed on one of the short sides. 

Lay down the exposed edge along the corresponding 
side of the bed, then using the tape applicator use 
even  pressure to slowly apply the rest of the Kapton 
tape on the build plate. 
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ACETONE VAPOR BATH 

3ODFLQJ�D��'�SULQWHG�$%6�SDUW�LQ�DFHWRQH�YDSRU�FDQ�
VPRRWK�WKH�VXUIDFH�RI�WKH�SDUW��UHGXFLQJ�RU�HOLPLQDWLQJ�
WKH�¶EDQGLQJ·�YLVLEOH�IURP�WKH�OD\HUHG�SULQWLQJ�SURFHVV��
,W�FDQ�WDNH�DQ�KRXU�RU�PRUH��GHSHQGLQJ�RQ�WKH�REMHFW��
to achieve a good result. 

To give your 3D object a vapor bath you will suspend 
it in a metal can as the acetone vaporizes and bathes 
the whole object. 

)LUVW�ÀOO� WKH�FDQ�ZLWK�DERXW�D����µ�RI�DFHWRQH��7KHQ�
suspend your object from the wire protruding on the 
lid. You may want to consider modeling a small loop 
LQWR� \RXU� SULQW� VSHFLÀFDOO\� IRU� WKLV� SXUSRVH�� %HZDUH�
though, that as your print softens from the acetone 
vapor, this loop can fail if made too small, dropping 
your whole part into the acetone at the bottom.

Lower the build plate as much as possible (Utilities 
> Jog Axes > Z+), then place the can at the center of 
WKH�EXLOG�SODWH���+HDW�WKH�EHG�WR������&�E\�UXQQLQJ�WKH�
Preheat function.

1RWH��'2�127�/($9(�7+(�0$.(5%27�5(3/,&$725��;�
81$77(1'('�'85,1*�7+,6�352&(66��

Be sure to check your object periodically until you 
have the desired result. Then let the object rest for 
several hours (overnight, if possible). Try to touch the 
REMHFW�DV�OLWWOH�DV�SRVVLEOH��,W�ZLOO�EH�VRIW�DQG�VTXLVK\�
until the plastic re-hardens. When it does, the print 
should be smooth and glossy.


