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Modeling & Sculpting Process

 1.) Traditional Quad Modeling in Maya 

 2.) Rigging and posing quad models in Maya  

 3.) Importing Quad Models for Subdivision Level Sculpting in Zbrush  

 4.) Creating Models from Zsphere based Adaptive Skins in Zbrush  

 5.) Using Dynamesh on Quad Models and Zsphere Adaptive Skins  

 6.) Retopologizing Using Maya and Zbrush projection System  

 7.) Retopologizing using Qremesher in Zbrush  

 8.) Decimation Master for polygon reduction in Zbrush  

 9.) 3d Coat for Voxel Sculpting a base mesh  

 10.) Microsoft Kinect/ReconstructMe for 3d Scanning a live model
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The Desktop Rapid Prototyping Decision
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The Printer & The Procedure

 Printer: Makerbot Replicator II

 Price: $2,200

 Type: Fused Filament Fabrication

 Material: PLA (Polylactic Acid)

 Build Volume: 11.2in x 6.0in x 6.1in

 Layer Resolution: 100 Microns (0.1mm)

  Position Precision:    X/Y Axis  11 Microns

         Z Axis  2.5 Microns

1.) Level Build Plate to 100 Micron Accuracy

2.) Apply Painters Tape to Build Plate

3.) Apply Acetone to Build Plate

4.) Heat Extruder

5.) Load Filament

6.) Apply Canola Oil to lament.

7.) 7.) Keep Ambient Air Temperture Fixed

8.) Connect Conveyer Service to Printer

9.) Send Slice Data to printer

10.) Print!

11.) Remove print for build plate

12.) Remove Support Structures

13.) Sand Prints in rough areas

14.) C14.) Coat with Auto Primer

15.) Apply nish or paint of choice.
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Printing Limitations and Issues

 When I initially was debating purchasing the printer, my concern was if it would 

produce the quality I needed. Soon I realized I had many more hurdles to gure out before I 

even got to that stage

SOFTWARE LIMITATIONS/ISSUES: 
 1.) Typical 3D Model formats cannot be printed.  

  2.) Models with multiple parts cannot be printed.  

 3.) Models with overhangs cannot be printed.  

 4.) Non-Airtight models cannot be printed.  

 5.) Overlapping polygons cannot be printed.  

 6.) Models over 50k polygons cannot be processed.

HARDWARE LIMITATIONS/ISSUES:
 1.) Printer vibrations degrade print quality.  

  2.) PLA Material rarely adheres properly to build plate.  

 3.) PLA shrinks when it cools causing warping in prints.  

 4.) PLA tends to burn and leave debris in nozzle causing jams.  

 5.) Build plate is slightly warped causing uneven printing.  

 6.) Temperature uctuations in environment cause printer inconsistency.  

 7.) PLA material absorbs water from air and can swell causing jams.  

 8.) Extruder system’s plunger design fundamentally awed causing jams.  

  9.) Nozzle easily damaged and needs replacing.  

 10.) Belts need constant re-tensioning.  

 11.) Filament feeding system prone to getting stuck and causing knots.  

 12.) Onboard temperature regulator inaccurate.
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Preparing Models & Overcoming Software Problems

 - X+Y Position data    - Z Axis Layer Height data

  - X+Y Travel Speed data   - Active Cooling Fan Data

 - X+Y Axis Filament Feed Rate   - Filament Temperature Data

 - Support Structure Data   - Inll Amount and Pattern

 - Shell Count Data    - Raft Pattern Data

 1. Decimate Subtools In Zbrush to lowest level before details began to suffer.

 2. Export to Maya as OBJ les. (STL Export in Zbrush loses relative scale data).

 3. Inverse Normals in Maya and Export as Binary STL les.

 4. Open in Materialise 3-Matic software. Run desired repair algorithms. 

 5. Use Advanced CAD boolean functions.

 6. Repair functions again (specically for noise shell removal).

 7. Export new surface as STL part le.
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Solving Hardware Issues

  After guring out my software hurdles I quickly realized that the printer was not a 

very user friendly machine and while it printed premade object les it shipped with easily, 

anything that was custom made required more nesse. In the case of my very hi resolution 

“printer unfriendly” models it required several months of ripping out hair.  Many of the 

solutions came from trial and error as well as scouring the internet to see what other hobby-

ists had found worked and did not work. With the solutions below I have gone over the last 

few months from have 9 out of 10 prints failing to 1 out of 3 failing.
 

 Vibration Issue: 

  Added rubber feet to bottom of printer.

 PLA Doesn’t Stick to Plate/Warps:

  Used Blue painters tape and acetone on build plate.

 PLA Burns and Jams:

  Found butter zone temperature and coated lament with canola oil.

  Build Plate Warps:

  Had a steel build plate machined as a replacement.

 PLA Absorbs Moisture:

  Keep it seal with desiccant packages until print time.

 Extruder System Design Flaw:

  Printed a new extruder design and purchased additional hardware to install.

 Nozzle Easily Damaged:

    Keep a stock of spare nozzles.

 Belts Lose Tension:

  Re-Tension belts every 100 hours.

 Filament Feeder Gets stuck and make Knots:

  Printed a new feeder spool and replaced.

 Onboard Temperature Inaccurate:

  Manually Measure temperture and compensate in software.
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Slicing Engines and GCode Compilers

  -Slic3r    -Makerbot Slicer  -Skienforge 

  -KISSlicer   - ReplicatorG   - Cura
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Slicing Engines and GCode Compilers Continued

   -Skeinforge   -15% Inll
   - 100 Microns  - 210-220 Degrees
   -3 Shells   - Raft + Support Structures
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Disasters!

 As I had previously mentioned I had far more failed prints than successful ones for a 

long time. I could ll a book with all of the failures but here are some highlights!

is was an early test print. e Support Struc-

ture Failed resulting in the trunk not being 

printed and the ears having debris attached.

It’s doesn’t look like much, but that is $400 

worth of parts I had to replace on the printer. 

Had to get handy with a soldering iron too.

is is an example of what happens when burnt 

plastic gets jammed in the nozzle. e amount of 

plastic released is minimal and therefore the print is 

weak and falls apart.

is is a comparison of a successful print and one 

that was plagued by jams.
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More Disasters!

Another example of minor jams during 

printing that result in a surface full of gaps 

and errors.

Here I learned the perils of running the 

printer too hot!

ese are parts that were printed far too thin for 

the printer to be able to handle.

Here you can see how large objects shrank and 

warped while being printed, the two halves no 

longer line up despite being razor straight.

e Result of a major jam haulting the printer. 

at is 15 wasted hours right there.
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The Leshii
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The Leshii
Concept Art
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Making the Leshii
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The Leshii
Final Sculpt
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Printing the Leshii

By the time I got to printing the nal Leshii, I had already solved most of my issues. 
In fact I had printed a much smaller scale one early on (shown below in grey). I did 

have many printer failures but overall he was easier to design part wise.
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The Leshii
Final Toy
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The Leshii
Final Toy
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The Leshii
Final Sculpt & Toy
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Koschei Ne’ ’Bessmertny
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Koschei Ne’ ’Bessmertny
Concept Art
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Koschei Ne’ ’Bessmertny
Concept Sculpt
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Making Koschei Ne’ ’Bessmertny

I decided fairly quickly that I very much liked my original concepts for Koschei and 
that I wanted him sitting in a throne as a show of power. Since I knew what direction 

I was going in I did all base modeling in Maya with polys.

I I had initially detailed Koschei very heavily to cater to using a printing service. When 
I purchased my Replicator I realized I would not be able to achieve anything close to 
that resolution. So you will see his detailed decreased. I also spent a good deal of time 

designing his throne as seen below with the heads created independently.
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Koschei Ne’ ’Bessmertny

Final Sculpt
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Printing Koschei

Koschei was one of the more problematic prints. I struggled with producing the detail 
I needed constantly. You can see he was printed in multiple scales, none of which ever 
replicated the detail. I also had many issues with printer jams (gaps in print).
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Koschei Ne’ ’Bessmertny

Final Toy



 ussian Fairy Tales
Toy Line

R
Koschei Ne’ ’Bessmertny

Final Toy
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Koschei Ne Bessmertny
Final Sculpt & Toy
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Baba Yaga
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Baba Yaga
Concept Art and Sculpt
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Making Baba Yaga

Baba Yaga was easily my biggest challenge at the modeling/design phase simply 
because I was not happy with my concept art and did not have a clear vision of what I 
truly wanted. I wanted something different that the traditional renditions of her.

WWhile I was still unhappy with the overall look, I still began experimenting with more 
poses, below are some of the results. Ever y pose was achieved with rigs built in Maya 

and bringing base meshes to and from zBrush using GoZ.
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Making Baba Yaga

Just by luck I came across an article about a person who uses a Microsoft Kinect as a 
3D scanning device. At just $150 I invested in one hoping it would be a good tool to 
scan live actors in order to help prototype for toys, here is my successful rst result:

WWhile the data was extremely messy and I had to learn command line software, it 
proved to be an invaluable tool. It was not a time saver, the time to clean up the data 
was excessive, but it was a lifesaver in helping nd my nal Baba Yaga design.
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Baba Yaga
Final Sculpt
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Printing Baba Yaga

BBaba Yaga, while completely uneventful in the print process, proved to be a great 
success. Every print prior to Baba Yaga was part of my experimentation process on 
every front. From modeling process to digital surface preparation, all prior toys 
differed slightly in pipeline. With Baba Yaga I took the best of all scenarios. e fact 
that Baba Yaga printed without any errors, and all pieces interlocked perfectly, I feel 
shows that all the trial and error was well worth it. Had I known everything I knew 

from the beginning, this would have been a much easier journey! 

BBaba Yaga’s Pestle was also the only piece I made to be printed without any support 
structure. It made the clean up much easier and faster.
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Baba Yaga
Final Toy
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Baba Yaga
Final Toy
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Baba Yaga
Final Sculpt & Toy
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Ivan Tsarevich& the Grey Wolf Bio
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Ivan Tsarevich
Concept Sculpt
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Making Ivan Tsarevich & the Grey Wolf
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Ivan Tsarevich & the Grey Wolf

Final Sculpt
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Printing Ivan Tsarevich & the Grey Wolf

Ivan was not my rst print but was easily the most challenging. Due to many very 
thin parts and high detail he had to be printed in multiple interlocking parts. In the 
end Ivan, the wolf, the sword, and the base were printed in 9 separate parts.
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Ivan Tsarevich & the Grey Wolf

Final Toy
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Ivan Tsarevich & the Grey Wolf

Final Toy
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Ivan Tsarevich & the Grey Wolf
Final Sculpt & Toy
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Tsarevna Legushka
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Making the Tsarevna Legushka

Originally intended to simply be an accessory to Leshii, she quickly became a favorite 
to sculpt so I continued detailing her far more than required for such a small part. I 

began with zSpheres and then converted to Dynamesh. 

SSculpting the Tsarevna was also by rst time using a Cintiq monitor, which was an 
amazing experience to be able to sculpt almost like I was drawing. I highly contribute 
the monitor/Wacom to the sheer amount of time I ultimately spent on this one. In 
the end I am glad I did as I feel she really does round out the toy line very well, even 

though she was not originally planned.
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Tsarevna Legushka

Final Sculpt



 ussian Fairy Tales
Toy Line

R
Printing Tsarevna Legushka
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Tsarevna Legushka

Final Toy
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Tsarevna Legushka

Final Toy
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Tsarevna Legushka
Final Sculpt & Toy
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Reference Images
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