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This document provides guides for using the 3D printer in the Device Realization Lab (DRL). The Device 
Realization Lab is located in the A.V.Williams building, room number 3205. Several machines and 
materials that are used for printing physical 3d models from electronic 3D models are inside the Device 
Realization Lab. This document starts with a description of how the 3D printing process works. Then, 
instructions for using the different software and hardware to create physical 3D models are explained. 
Electronic 3D models can be created using various 3D modelers. To create electronic 3D models that can be 
printed, extra steps have to be taken inside the 3D modeler. After loading the digital 3D model using the 
printer software, users have to check several printer requirements before the printing process. When the 
printing process is over, users have to post-process (ex. dust, dry, bake) the printed model.  
 
This document is intended to serve two purposes. It is a quick start guide for novice users of the Device 
Realization Lab and the 3D printing process. More importantly, this document lists every possible reference 
for the 3D printing in case the reader is not familiar with a particular step. If there is a document that should 
be added in the reference section, please inform the author with your suggestion. 
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1 How the ZPrinter 310 works 
The ZPrinter 310 is a machine that creates 3D models by printing multiple layers of the object and binding 

the layers together. The ZPrinter 310 first spreads a layer of powder (e.g. zp® series powder) in the same 

thickness as the cross section to be printed. The print head then applies a binder solution to the powder, 

causing the powder particles to bind to one another and to the printed cross-section one level below. We will 

now describe the three major elements of the printer. First, we cover the raw materials and parts used to fill 

and remove them. Next, we describe area of the printer where the 3D model is constructed. Finally, we 

detail the mechanism the printer uses to print and stack each layer of the 3D model. 

  The two raw materials of 3D printing are powder and binder solution. Before printing, the user fills 

up the feed and build powder bins inside the printing area and empties the leftover powder inside the 

overflow bin, which is on the lower right side of the machine. Binder solution is supplied from the binder 

fluid tank on top of the printing area. The solution passes the tube to the print assembly, which contains the 

print head. The print assembly redirects excess binder fluid that the print head doesn’ t use to the waste bottle 

(Figure 1 left). 
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Figure 1 Components of 3D printer. Left figure describes the exterior components of the 3D 
printer. Right figure shows parts inside the printing area.  

 The model is constructed in the printing area. The printing area consists of the build section, the 

feed section, the print assembly and the service station. The build section, located on the right of the printing 

area, consists of the build bin and build piston. The build piston is in charge of vertical movement of the 

build section and the build bin is where each layer of the model is built. To the left of the build section is the 

feed section where the powder is stored. The print assembly contains the print head, which is connected to 

the binder fluid tank. The print assembly deposits binder fluid onto the powder in the build bin in the shape 
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of cross-section of the model. At the completion of each layer, the print head returns to the service station, 

which contains the wash fluid for the print head, to clean up any debris (Figure 1 right). 

 The printing assembly moves along two axes, the fast axis and the slow axis (Figure 1 right) to 

construct a single layer. For each step on the slow axis, the print head moves back and forth along the fast 

axis and deposits binder fluid on the top layer of powder, similar to how an inkjet printer prints on a sheet of 

paper. After a layer is printed, the feed piston slides upwards to supply additional layer of powder. The build 

piston slides downwards to provide space for the extra powder to slide from the feed bin. Once a fresh layer 

of powder is placed in the build bin, the next layer is printed. This incremental process enables the entire 

part to be printed (Figure 2). 

 In summary the process of 3D printing can be summarized as follows: 
� Layer of powder is equivalent to a sheet of paper and the binder is similar to the ink in 2D printing. 

� Each layer is stacked on top of each other through vertical movement of feed, and build piston and 

horizontal movement of print assembly. 

 

 

Figure 2 3D printing process. Horizontal movement of the print assembly (gantry) and the 
vertical movement of the two pistons enables 3D printing.  
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2 Components of 3D Printing  

ZPr inter  310 Plus, ZP102 Powder and Additional Tools 
ZP102 powder and ZP102 binder is used inside ZPrinter 310 printing machine. Various tools such as 
disposable gloves or a spade is used additionally. 

Vellum 
This is the name of a computer where ZPrint 6.2, software that operates ZPrinter 310 Plus, is installed. User 
manual of ZPrint software1 and ZPrinter 3102 is located inside the installation directory of this computer. 

Recyclable Vacuum and Depowder ing Box  
The vacuum and depowdering station is used for post-process.  
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Figure 3 Components of 3D printing process 

 

3D Digital Modeler  
Alibre3, SolidWorks4, AutoDesk5 can be used to build 3D model.  

ZPr int 6.2  
This is the software that you will use to start printing your 3D model. 
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3 Preparing for 3D Printing Process 
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Figure 4 Performing shell operation in a CAD program. (Alibre) 

 

Generate a 3D model 
NOTICE: The model dimension should be smaller than 8 x 10 x 8 inch (203 x 254 x 203 mm). 

Start the 3D digital modeler and build or import the 3D object that you want.  

Perform a Shell Operation  
NOTICE: Free trial version of Alibre doesn’ t support shell operation. In AVW3205, IBM Thinkpad has 
valid Alibre installed.  

Perform a “shell”  operation on the model (width 2~4mm ) if you want to save materials for 3D printing. 
This operation makes the model hollow.  

Export the 3D Model to a File 
 

Export the 3D model house to a format that ZPrint Software can read 
(STL|ZBD|BLD|PLY|ZCP|SFX|ZEC|WRL). Most general format is (* .stl). 
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4 Start 3D Printing Process 

Put the pr inter  online 
TIP Control panel LED should come on red if 
the communication between the 3D printer and 
ZPrint software is set correctly. 

 
Figure 5 Control Panel (from ZPrinter 310 
Hardware Manual) 

Impor t the 3D Model in ZPr int Software 
TIP Import the digital 3D model file to ZPrint. Make sure to select the correct unit (inch/cm/mm). 

TIP2. Turn on the bleed compensation option if the scale of the result printed model and electronic 
model has to be exactly same. 

MENU File �  Open 

Minimize the total number of layers to be pr inted 
TIP As the completion time of the 3D printer is dependent on the number of layers, it is important that 
you place your model with minimum height (Z value) and maximum surface (X and Y value).  

MENU Transform �  Rotate 

Place the object packed along similar z-axis range. Select the model by clicking left button. Then, move 
its location. User can click and drag any object to and from any 3 views (x-y, x-z, x-y-z). 
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Figure 6 ZPr int 6.2 Software 
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Star t Pr inting 
TIP Check the following before printing process. First, pour in additional binder to the binder fluid tank 
if the tank is less than 1/3 full. Second, make sure there is enough space in the waste bottle. Third, 
leftover powder need be moved from the overflow bin to the feed bin.  

MENU File �  Print 

 

  

   
Figure 7 Components related to the build process 
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5 Post Process 

 Remove the model from build box 
TIP1 Let the model dry inside the machine (build bin) 
for overnight as it is not solid just after being built. 

TIP2 Put on disposable gloves during post processing. 

TIP3 Lower the feed bin (use the button from the 
control panel) and pour excessive powder from the 
build bin to the feed bin OR use the recyclable vacuum 
(Figure 3) to remove excessive powder using the 
smallest size vacuum attachment   

 Remove excessive powder  
 inside the depowder ing station 

NOTICE Connect the recyclable vacuum (Figure 3) to 
the depowdering box on the left side. This will clear out 
the dust inside the depowdering station.  

 

Dry the pr inted model inside the oven 
TIP It is recommended to set the temperature at 60

�

C 
degrees for 2 hours.   

NOTICE This step is not a requirement for post 
processing. However, it will expedite the drying 
process. 

 

Apply additional binder  
NOTICE Use wax paper underneath the model so that 
the adhesive do not stick to the model and the 
underneath surface.  
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6 Clean Up 

���� ����Get a scoop of powder from the bucket OR 
from the overflow bin (see Figure 7) 

 

���� ����Fill it into the feed box. 

 

���� ����Spread powder over  the sur face area. 

 

���� ����Push the spread button. 

 

���� ����Vacuum inside the 3D pr inter . 

 

���� ����Vacuum inside the depowder box. 

 

���� ����Vacuum the rest with a normal vacuum. 

 

				 ����Place the tools where they belongs. 
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7 Related Links 
3D Printer MIT FAB LAB instruction 
http://ddf.mit.edu/devices/zcorp_3d_printer.html 
 
University of Michigan 3D Lab 
http://um3d.dc.umich.edu/hardware/3Dprinter/index.html 
 
Fab at Home : $2400 3D printer project 
http://www.fabathome.org/ 
 
 
                                                      
1 ZPrint Software Version 6.2 “C:\Program Files\ZPrint Software 6.2\ZPrinter 310 Hardware 
Manual “  
(path in Vellum, see section 2) 
  
2 ZPrinter 310 User Manual “C:\Program Files\ZPrint Software 6.2\ZPrinter 310 Hardware Manual 
“  
(path in Vellum, see section 2) 
 
3 Alibre Design, Alibre Inc. http://www.alibre.com/ 
 
4 SolidWorks – 3D Mechanical Design and 3D CAD Software http://www.solidworks.com/ 
 
5 AutoDesk http://www.autodesk.com/ 
 


