
  

Building Models in Brass 
Using Soldering Techniques

By Andrew Malette



  

What is soldering?
• Soldering is joining 

two metals together 
using a low melting 
point metal filler 
called solder.



  

What is solder?
• Solder is a low melting point metal alloy 

traditionally made up of a ratio of tin and lead.
• 63/37: melts at 183 °C (361 °F) (eutectic: the 

only mixture that melts at a point, instead of over 
a range) - mostly used for electronics. 

• 60/40: melts between 183–190 °C (361–374 °F) 
• 50/50: melts between 185–215 °C (365–419 °F) 
• Lead-free solder alloys melt around 250 °C 

(482 °F), depending on their composition.
• Experience has shown that Lead-free is difficult 

to use effectively for modelling purposes.



  

Types of Solder

Solid Core Rosin Core 



  

Flux
• Flux is a substance which is used to prevent oxidation of the base 

and filler materials.
• It also is a wetting agent which reduces the surface tension of the 

molten solder allowing it to flow better into the parts.
• Rosin Flux is generally non-corrosive in electronic solder.
• Acid Flux can be used for modeling but must be thoroughly 

cleaned from the joint.
• Flux can come as a paste or as a liquid.  

Paste Liquid



  

Heat Sources

• External Heat from Contact  – 
irons/guns, good for tinning 
and soldering thin sheet metal.

• External from Non-Contact - 
open flame, good for large 
castings going onto a boiler. 
 Don’t use directly on sheet 
metal.



  

• Internal/External from Electrical Contact - resistance

American Beauty Hot Tip from PBL

Uses low voltage but High Wattage to create heat where the 
electrodes are attached or touch the surface.  Good for 
localized high heat necessary for fine parts.



  

Other Tools

Solder Wick, Holder, Sponge 
to Clean Tip and Clamps

Bulb Solder Sucker



  

Basic Steps
1. Make sure both surfaces are clean, free of oxidization, oil or 

any impurities.  Rubbing alcohol is good to remove oil.  You 
may have to use fine grit finishing paper or a wire wheel to 
remove any oxide.

2. Usually it’s a good idea to tin each surface before attaching. 
 Tinning is applying a thin layer of solder to the surfaces of 
the metal that you want to join.

3. Apply Flux to area or surfaces that you want to solder.
4. Shape parts to fit well.  Solder can fill joints but you don’t 

want to rely on it.
5. If possible, clamp pieces together before soldering.
6. If necessary, apply heat sinks to contain the spread of heat. 

 Typical heat sinks that I use are wet Q-Tips® , Bounty® 
wet paper towels, damp rags, forceps, clamps and pliers.



  

7. Apply heat and let cool.  Try not to move the parts until 
the solder has hardened.  If you move the parts before 
the solder cools sufficiently, the joint will look 
crystalline and will be weak.   If the solder is shiny, the 
joint is good.

8. Timing is important.  Eventually you will get a feel for 
how long you should apply heat for whatever heat 
source you are using.

9. Remove any excess solder using removal tools like a 
solder sucker or wire braid.

10. Practicing on scraps is a good idea if you are a novice 
but most model railroaders have already done wiring 
so they do have some experience.



  

The Boiler General Construction
1. Solder the seams of the rolled boiler courses and 

Smoke Box from the inside at the bottom.    See 
Figure B1.



  

2. Attach the smoke box to the first course making sure that you 
line up the tab and the notch.  Then, attach the smokebox/first 
course to the second course.  See Figure B2.  This can be 
referred to as the boiler assembly.



  

3. Fold the side tabs on the rear firebox form.  Do not fold the top 
centre tab on the rear firebox form.  Attach the rear firebox plate 
to the firebox making sure that you line up the top centre tab 
with the notch in the rear of the firebox.  See Figure B3



  

4. Attach the boiler assembly to the firebox making sure that 
you line up the tab and the notch.  You may have to do a 
little bending and add a temporary keeper formed of 5/32” 
brass strip on the bottom of the firebox to fit it correctly.  
See Figure B4.



  

5. Bend the firebox throat along the fold lines.  See Figure B5.



  

6. Attach the firebox throat to the front of the firebox.  See 
Figure B6.



  

7. If you are going to add a backhead, test-fit the boiler 
assembly to the frame and see if there is enough clearance 
from the motor.  If all is clear, attach the Backhead plate to 
the rear of the firebox on top of the Rear Firebox Form.  
See Figure B7.  



  

8. Remove the superstructure from the mechanism and slide 
0.32” brass rod through the holes of in the side of the boiler 
and smoke box where the running boards would sit.  Cut off 
enough so that there would be enough to support the 
running boards on each side.  Solder these pieces of rod in 
place.  There should be 2 per running board..



  

9. To add the trim to the running boards, lightly tin the 
underside of the running board.  Some locos had the trim go 
around the front whereas; some had it end at the edge of the 
front steps. To see how to attach the trim to the running 
board edges, please see Figure RB3.  Hint – Do not try to 
file off the sprues off the trim until you have attached 
them to the running board.  Use a light file and you 
should have no problem with kinks. 



  

10. Now turn over the superstructure and use wood clothespins 
(or some other non-marring clamp) to hold a running board 
in place and solder it to the rods that are protruding from the 
boiler.  Take care not to apply too much heat too long as 
you will cause the trim to move or come off.  You can add a 
wet paper towel trip to the clamp to help to avoid the 
problem of moving trim.  Please see Figure RB5.



  

End

Now you can solder 
anything.


