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3D Printing Chess 
Pieces 

By Vincent Borowy 

Abstract 

Chess is one of the oldest and most recognizable games in the entire world.  Although there are six different game pieces 

with strict rules, their appearances are open to interpretation.  With the advent of commercial 3D printers it is now possible 

to create a chess set to any specifications.  Using the 3D modeling software SketchUp I designed all of the chess pieces as 

well as a board.  These designs were translated into physical copies using a Makerbot 3D printer.   After learning from the 

first prints, I now have the ability to expand on my original designs and make pieces with finer details. 

Background: A History of Chess 

The game of chess originated in India around 600 A.D. 

(1).  At this point in time the game only minimally 

resembled the game that we know today.  The Indian 

game, called Chaturanga, was a strategic war simulation 

and had the same objective of chess: capture your 

opponent’s king piece.  There were also four game pieces 

which would later evolve into the pawn, knight, bishop 

and rook. The differences in the game came from how 

each piece is allowed to move.  These differences in rules 

had a huge impact in play style.   

 Through trade, Chaturanga eventually spread to 

the Middle East, then Russia and by 1000 A.D. it had 

spread across Europe (2).  In Europe the identities of the 

game pieces changed to reflect the culture, which 

included the creation of the Queen.  In Medieval times 

both the Queen and Bishop pieces were actually the 

weakest pieces because they had very limited movement.  

This resulted in a much slower pace of the game.  

Eventually these two pieces changed to become more 

versatile in order to decrease the time it took to play a 

game.   

 By the 16
th
 century this version of the game 

became the standard, partly due to methods of mass 

production.  Previously, game pieces were carved by 

hand making each set a unique collection.  Now, the 

game a universal set of rules and the pieces began to 

adopt their general appearances.  With the standardized 

rules and increase in pace of game came the development 

of chess theory and competitive chess.  This established 

chess as a prestigious game of intellect.  In 1845, the first 

official U.S. championship was held and is an event that 

still happens today.  As of today it is estimated that there 

are 605 million regular players worldwide (3).  On top of 

this it is also estimated that 70% of the U.S. population 

knows how to play chess or has played it at some point in 

their life.  This makes chess one of the most recognized 

and popular games in the entire world.    

 The commercialization of 3D printing has 

presented individual chess players with an easy way of 

creating the pieces in any image they want.  Much like 

when pieces had to be carved out, players can now have a 

Figure 1 – SketchUp Models for Chess Pieces. From left to right: 

Knight, Rook, King, Pawn, Bishop, Queen 



 

 

A UMass HONORS 397A (2015) Project - “Adventures in 3D Printing” with A. Schreyer - Page 2 

 

set that wholly unique to themselves.  The pieces could 

follow some kind of theme or just be made to be more 

aesthetically pleasing.  This kind of application of 3D 

printing represents exactly why 3D printing is considered 

to be revolutionary.  With the proper skills and tools, a 

user can create anything they want and it can even be 

functional, not just decorative.   

  

   

Project Introduction & Methodology 

The game of chess requires six separate types of game 

pieces: pawn, rook, knight, bishop, Queen and King.  The 

goal of this project was to design and print each of these 

pieces as well as a board with which to play on.  To make 

the models, I used the 3D modeling software SketchUp 

as well as the SketchUp extension “Place Shape Toolbar” 

created by Alexander Schreyer.  The board was scaled to 

be a 16’’x 16’’ square divided into 8x8 grid. With respect 

to the size of the board, the bases of the game pieces 

were designed with a surface area of 1in
2
.   

 Being a novice with the modeling software, I 

decided to create a set of pieces with a minimalist design.  

Each piece was designed with the same rectangular base, 

except the knight which had a smaller rectangular base 

(Figure 1). Pieces are identified by the shapes that sit 

upon the base. These shapes were modeled after the 

traditional piece designs, but with simple geometric 

shapes.  The SketchUp files were exported to the 

Makerbot software for printing.  Printing was done with a 

Makerbot Replicator at W.E.B. DuBois Library. 

Project Results 

The first print attempt was very successful.  At first only 

the pawn, King, rook and bishop pieces were printed as 

there had been no design for the Queen or knight yet.  

Each came out identical in size and the tops of each piece 

were printed with great precision (Figure 2).  The King 

piece, which is identified by the cross on top, required 

supports because of the arms that extended over the base. 

These were easily removed without breaking the piece 

itself. Unlike the original design with pieces having a 1 

in
2
 base, these were scaled up in order to better resemble 

the size of real pieces.  As it can be seen in Figure 2, 

these prints fit perfectly on an actual board. This means a 

full set could actually be used for playing. 

 One issue I had with the printing was the lack of 

the board that I had designed.  This was most likely left 

out due to time constraints instead of a design flaw.  

However, I was concerned that with the scaling of the 

pieces, the corresponding board may be too large to be 

printed.  I am unware of the specification of the 

Makerbot Replicator used to print which may have 

contributed to the absence of the board. If this is the case 

then it would be possible to print the board as four 

separate pieces which must be combined before playing.   

 Another issue I ran into with the prints is the fact 

that they were only printed in red.  When it comes time 

to print the set whole set it is essential to be able to 

distinguish between the white and black pieces.  If the 

library has different colors of plastic with which to print 

then the problem is easily solved.  However, I still 

prepared for the scenario in which red is the only color of 

plastic available.  In this case, I decided that instead of 

distinguishing the pieces by color they would be 

distinguished by an emblem on the front of each piece.  

Going along with the minimal design I decided that one 

emblem would be a circle, the other a triangle (Figure 3). 

Now instead of it being white pieces vs. black pieces it is 

circle vs. triangle.   

Discussion 

Fortunately designing my own chess set turned out to be 

a very achievable project.  The pieces I printed had no 

design flaws and provided me with insight on what the 

next steps should be for creating a whole set.  Additional 

work on this project would include printing the whole set 

in separate colors or with the emblems as well as printing 

a board to scale with the pieces.  Although these were not 

huge issues it was reflective of the challenges of 3D 

printing. Primarily, the materials available for printing 

have a direct impact on what types of projects can be 

done with 3D printing.  For a chess set or scale models, 

the rigid plastic used by the Makerbot is perfect, but this 

might not be the best material for a project trying to 

printing devices for medical use or ones that require the 

support of heavy weight.  However, as this technology 

evolves the scope of projects for 3D printing will only be 

limited by the skill of the user, not the materials 

available.  Designing a set of chess pieces was a great 

introduction to using 3D printing and has left me wanting 

to tackle more ambitious projects and develop my 

modeling skills. 
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Figures 

Figure 2. First Print of the pawn, bishop, rook and King.  

 

Figure 3. Emblem Designs 


