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A beginner’s guide to 3-d resin printing
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3-d printing resin
3-d printing resin is a viscous liquid — roughly the consistency of thin house 
paint — that solidifies when exposed to UV light of wavelength 405 nm.  There 
are many variant formulas of resin which are optimized for different properties, 
e.g.: strength, flexibility, ability to hold detail and so forth.  It pays to try 
different formulae, depending on your application.

My go-to resin is “Basic Grey” made by Anycubic, but there are many others.  
The typical price range from Amazon.ca is ~$25-$30 for a 0.5 L bottle.



Resin printer: key components

UV-opaque cover, removable

Aluminum build plate on a z-axis rail, 
removable

Resin vat with a replaceable 
transparent film base, removable

Light table with a tablet-style screen 
that produces a light mask (to be 
described)

Collimated UV light source, aimed 
upward, and control electronics (inside 
housing)



Resin printer: unpacked
Cover

Build plate (with 
protective film)

Resin vat

Light table

Tools & supplies



Resin printing in action

• Time lapse video of a print.

https://www.youtube.com/watch?v=8a2xNaAkvLo


Resin printer features: volume & resolution
•  Build volume: length, width & height

• Length & width determined by the size of the collimated light source, the 
screen size and the vat size (which all go together).

• Height is set by the height of the z-axis drive rail.
• My Photon Mono has an effective print volume of ~3.2” ⨉ 5.2” ⨉ 6.5”.   The 

larger Photon Mono X has a volume of ~4.7” ⨉ 7.6” ⨉ 9.6”.

• Printer cost is a moderately steep function of volume.  My Mono was $239 USD 
1.5 years ago, the Mono X is currently $391 USD.

•  Print resolution: pixel size & layer thickness
• This is determined by the mask pixel size in x and y directions and by the 

resolution of the drive screw in the z direction.
• The Photon Mono has a pixel resolution of 51 μm (0.051 mm) in the x and y 

direction, and it has effectively continuous resolution in the z direction.*
• This year’s (!) printers now have pixel resolutions as fine as 22 μm.

* Overall print time is proportional to the number of layers in your model.  Very thin layers in the z 
direction can take a long time to print, and can distort during printing.



Resin printer features: colour vs mono LCDs

•  Screen type
• The function of the LCD screen is to make a light mask to block UV light where you 

don’t want to harden that layer of resin.

• Early printers used commercial colour LCD screens to generate the mask.  The UV 
light throughput of these screens was relatively low, requiring exposure times of ~8 
secs/layer.

• Newer printers use monochromatic screens which have better light throughput and 
thus shorter exposure times, ~2 secs/layer.  This has the dual advantage of faster print 
speeds and thus less “exposure bleed” into neighbouring masked pixels.  All else being 
equal, this produces crisper prints.

•  If you are going to purchase a new printer, you definitely want to get 
one with a monochrome screen.

RGB pixel Mono pixel
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3-d model files
•  Format

• Most printer software is set up to load and prepare stereolithography (.stl ) 
model files.  This is a standard format produced by most computer-aided 
design (CAD) programs.

• File sharing sites
• There are a number of open source platforms for sharing model files, and it is 

increasingly likely that a model or part of interest already exists as a 
downloadable .stl file.

• The site I am most familiar with is Thingiverse*.  Their site is a bit of a mess, but 
it seems to be the largest.

• If you have another favourite site, please post it in the zoom chat.

• Design your own models
• There are a number of free, entry-level, 3-d design packages that will let you 

design (and print) your own parts & models. 
• I have been very happy with TinkerCAD.  (See the next few slides.)

* https://www.thingiverse.com/



tinkercad.com

TinkerCAD is a free, web-based design program that is very intuitive to use.  It is 
an excellent starting point for making 3-d designs of your own.

http://tinkercad.com


The basic elements are a design window with a ruled work plane, and a library of 
shapes that you drag & drop, and re-size as needed.

tinkercad.com

http://tinkercad.com


Once all the shapes are in place, you can group them into an object and export 
that object to a .stl file with the export button.

tinkercad.com

http://tinkercad.com


tinkercad.com - sample designs

A one-piece trailer hitch with near scale-size kingpin hole, to replace the flimsy 
and badly assembled BLMA part (which wouldn’t support a trailer…).

http://tinkercad.com


tinkercad.com - sample designs

A replacement end platform for a Kato Maxi-IV intermodal well car.  The new 
part has much finer detail and an integral coupler pocket for body mounting.

http://tinkercad.com


tinkercad.com - sample designs

Photo of the previous two examples, in service on the layout.

http://tinkercad.com


tinkercad.com - sample designs

A replacement end platform for an Athearn LPG tank car.  This part is printed as 
a single piece and illustrates the level of detail possible. 

http://tinkercad.com


tinkercad.com - sample designs

All shapes in TinkerCAD may be either positive or negative.  I included a negative cylinder 
sized to the tank body to ensure the new part would fit properly.  (A negative shape creates a 
void when grouped with positive shapes.)

http://tinkercad.com


tinkercad.com - sample designs

A design may include more than one part, and each part - or group of parts - may be 
saved to separate .stl files.

http://tinkercad.com
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Slicer software
• Once you have a design (.stl ) file, you need to “slice” it 

into layers that the printer can interpret. The program to do 
this is called a slicer.

• Many printer manufacturers provide their own slicer 
software (Anycubic’s is called “Photon Workshop”).  There 
are a number of open source programs as well.  A popular 
one is called “Chitubox”.

• The basic steps to slicing your model are:
• Import a .stl file to your program,
• Orient the model for optimal printing (see later pages),
• Add supports so that all layers will print well,
• Set your print parameters (exposure time, layer thickness, etc.*),
• Slice the model and save the sliced file for sending to the printer.

* Default settings are usually fine.



Photon Workshop example

The slicer screen consists of a work plane, sized to the area of the printer’s build plate, 
and a print settings page.  I will illustrate the basic slicing steps in the following.



Photon Workshop example: import

We import a single signal head to the middle of the build plate.  The first step is to 
place the model in the desired print orientation.



Photon Workshop example: placement

The part has been raised off the build plate by 5 mm and rotated by 45 degrees.



Photon Workshop example: placement

A zoomed view of the rotated part.



Photon Workshop example: supports

Additional supports are needed to attach the model to the build plate surface.  These 
are added using the support tool in the side pane.



Photon Workshop example: supports

The portions of the model indicated are custom print supports that produce a cleaner 
print. They can be snapped or cut off  cleanly after the model is printed.



Photon Workshop example: orientation

By printing the part at 45 degrees, successive layer masks change slowly.  You want to 
avoid situations where large model areas suddenly appear from one layer to the next.



Photon Workshop example:  islands

The slider bar on the right lets you check for problematic layers.  You want to avoid “islands” 
where material in a layer is isolated from the rest of the part.  These will stick to the base film 
in the vat.  If you have these, you can add more supports or re-configure the part orientation.



Photon Workshop example: replication

Once a part is satisfactory, it can be easily replicated (up to the area of the build plate) 
if you want to mass produce a set of parts.



Photon Workshop example: slicing

Once you have everything laid out like you want it, the last step is to actually “slice’ the 
model into layers for the printer to interpret.  The slice button will do this and will prompt 
you for a name and location for the output file (a .pwmo file for the Photon Mono).



• Optimal print orientation can be pretty model specific.  For parts with mostly 90 
degree angles, my default is to rotate my models by 45 degrees and to set the z 
layer thickness equal to the x-y pixel size (51 μm = 0.051 mm for my printer).  This 
gives me reasonable transitions from layer to layer, with minimal stepping.  

• To illustrate, suppose we have a part with 90 degree corners.  The red (straight) 
lines indicate the edge of the “analog” model, the squares show the arrangement 
of the actual voxels for different orientations and layer thicknesses.

Model orientation notes

Additional notes: https://themechninja.com/07/3d-printing-flat-surfaces-on-a-sla-3d-printer/

cubic voxels: z = (x,y)

The side surface will be 
smooth, but the bottom 
surface will require many 
supports and will not be 
smooth.

Both surfaces will print 
with minimal support and 
will have similar surface 
properties (which are barely 
visible).

non-cubic voxels: z = 0.8 x (x,y)

Both surfaces will print 
with minimal support but 
the surfaces will have 
irregular stepping.

cubic voxels: z = (x,y)

https://themechninja.com/07/3d-printing-flat-surfaces-on-a-sla-3d-printer/
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Washing & curing your prints

• The printed parts will be coated with 
uncured resin that needs to be washed 
off, then the parts need to be cured 
with an additional period of UV light 
exposure.

• Many printer manufacturers offer 
“wash & cure” stations which make 
this process convenient.  The Anycubic 
machine is currently $129 USD.

• The station has a rotating platform, a 
UV light tower, and sealable wash 
bucket with a rotating impeller for 
stirring wash fluid.

• I use mine for curing, but not for 
washing (see next pages).



Washing your prints

• The most common was fluid is 
isopropyl alcohol (IPA).  

• I have two tubs, each with ~4L of 
IPA: one “dirty” and one “clean”.

• I remove the build plate from the 
printer with the prints still 
attached.

• I swish the prints and plate in the 
dirty IPA for ~30-60 secs, and 
repeat in the clean IPA.



Washing your prints
• Once the parts are visibly clean, I 

pry them off the build plate with a 
plastic spatula.

• As a final cleaning step, I swish 
each part in acetone for 5-10 secs, 
then air dry it with compressed air 
from my airbrush.  (My print 
station is next to my painting hood 
with an external exhaust fan.)

• Warning: not all resins are compatible 
with acetone.  Anycubic’s Basic 
resin is fine with it.  This last step 
is not necessary, but it is helpful.

• The whole process takes about 5 
mins, and the parts are squeaky 
clean.



Curing your prints

• The wash & cure station makes curing 
very predicable (as opposed to placing 
your parts in the sun, for example).

• I place my washed parts in a clear glass 
jar filled with tap water and place the jar 
on the turntable.  This keeps the parts 
from “burning” (turning a bit brown) 
from UV exposure, and helps give them 
a nice uniform exposure.

• For most of my small N scale parts, I 
cure them in the station for only 1-2 
minutes.

• I dry the parts with the airbrush, though 
this is just to speed the drying time.  It’s 
not necessary.
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Kato Maxi-IV well car upgrade

The part shown in the inset was printed as a single piece.  The holes in the walkway are through 
holes, unlike the original part.  The container guides are properly hollow, and the couplers are body-
mounted for improved performance.



BLMA spine car upgrade

The hitches, end frames and coupler pockets were replaced.  Note the brake chain detail and stand-
alone grab irons that are made possible with these printers.  Note also the print striations that are 
visible on the front surface of the hitch.  This portion is ~10 degrees off vertical.



Atlas tank car upgrade

The Atlas cars have truck-mounted couplers and relatively crude end detail.  These parts are 
intended to replace the Atlas parts outright.  Top left: unpainted, top right: painted.



Atlas tank car upgrade



Athearn tank car upgrade

Another tank car example.  In this case I had to draw a new brake stand.  Note the chain detail!



Intermountain grain car upgrade

The Intermountain grain cars have truck mounted couplers and funky corner stirrups, so I drew up 
some replacement parts.  I was able to include a cross-walk over the pocket, as an added detail.



Intermountain grain car upgrade

A crappy photo of how it 
looks when finished.



Intermountain grain car upgrade

The upgraded car (left) looks dramatically less toy-like.



Intermountain grain car upgrade

The upgraded car looks dramatically less toy-like.



Signal bridge at Tehachapi Loop
The bridge itself is an 
etched brass kit from 
Traincat (no longer 
available).  The signal 
components and 
foundation blocks were 
designed and printed by 
me.

More images follow.



Signal bridge at Tehachapi Loop

The signal head, visor, target plate, and target support brackets were all printed as a single part, 
as illustrated in the Workshop example.  The mast bracket and base plate were printed as 
separate parts.  The mast is stock brass tubing (1/32”).   The 3-colour LEDs insert from the 
bottom, into openings that were sized to the specific LED used.



Signal bridge at Tehachapi Loop
Another example 
that illustrates the 
power of the tool.  
The foundation 
blocks for the bridge 
were drawn as a 
simple tapered 
block, but the 
bottom was sliced at 
an angle to match 
the 2.2% grade at the 
site, so the tower 
would stand vertical 
on the layout.  I was 
also easily able to 
include steel bolt 
plate detail as well 
as custom-sized T-
shaped slots for 
press-fitting the 
bridge structure 
into.
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• End of story, for now

Thanks for listening.


