
R4R Soldering: 

Basics to Intermediate 



Health & Safety 

Soldering irons are hot! 
- Exercise caution and common sense 

- Use tweezers or clamps when possible 

 

Solder can contain lead 
- Wear gloves if possible for leaded solder 

- Wash hands after soldering 

 
Flux/rosin fumes can cause skin/respiratory irritation 
- Use a fume extractor if available 

- Keep face away from work when soldering! 

 
Fire risks 
- Keep soldering iron in a stand 

- Turn off when not attended/in use 



Basic concept of soldering 

● Soldering is a mechanical bond where a filler (solder) 

is applied to two surfaces to be joined 

 
● This works because the solder has a lower melting 

point than the workpiece surfaces and can flow 

between them 

 
● Solder alloys with the workpiece, creating a 

permanent but reversible bond 

 
● The quality of the bond depends on how well the solder 

can flow into the gap to be joined – Meaning there 

must be sufficient heat, and surfaces must be clean 

and free of oxidation or oils 



How solder flows 

● Solder has surface tension just like water 

 

● It generally prefers to flow: 

- Towards heat sources 

- Along clean surfaces 

- Into small gaps (capillary action) 

 

● Soldering is not painting! The joint must be heated 

sufficiently for solder to flow all the way into it. This can 

take time. 



Basic steps to a solder joint 

● Clean or flux each part to be joined 
- New parts may be clean enough 

- Copper tracks can be cleaned with wire wool 

- Flux will clean surfaces as it burns off 

 
● Tin surfaces to be joined 

- Solder should “wet” the surfaces and flow, not ball up or drip 

 
● Assemble joint and heat it 

- Feed solder in until the gap is filled 

- Keep the joint hot until after you are sure solder has flowed well 

 
● Test and tidy joint 

 - Clip excess leads, (gently!) pull/wobble components and wires 



A good solder joint 



Useful tips 

● Invest in a good (~£20) soldering iron and take care of it - It will make 

soldering easier and joints better! 

 

● Clean the tip regularly during use; dirt and soot can build up which impede 

heat transfer or contaminate joints 

 

● Tin the tip with solder regularly; It protects it from corrosion and improves 

contact area for heat transfer 

 

● Leaded solder can be easier to work with so keep some handy - Add a little 

to difficult components before attempting to make a joint 

 

● Ensuring both parts have fully taken enough solder, before joining them, can 

be far easier than trying to heat both pieces at the same time and monitor 

the solder flow. 

 



DEMO AND PRACTICAL 



Common problems and 

solutions 
Can’t heat joint enough (often when desoldering) 

- Add thermal mass to tip by adding solder 

- Bigger tip 

- Add more solder to joint 

 

Solder won’t stick 

- Try flux 

- Cut back to expose fresh wire if possible 

- Clean surfaces using wire wool/file/knife 

- Try adding leaded solder 

 

Joints break/come loose 

- Remove solder and clean surfaces 

- Check solder is penetrating wire 

 

Headphone wire 

- Burn coating off wires before soldering 

- Pass wire through solder blob to remove coating 



Repair techniques 
Desoldering 

- Pull on the part while melting solder - Use a tool not fingers! 

- Components with multiple leads might need to be lifted a little at a time 

- Alternatively try to move between all solder points quickly 

- Clean up excess solder before putting the new part in 

 

Extending wires 

- Joins in wire should be insulated 

- Make sure to add wire of appropriate thickness 

 (Too thin may get hot; too thick can be hard to fit) 

 

Replacing components 

- Resistors can be measured once removed 

- Transistors/diodes can be tested once removed 

- Try to use matching or better replacements 

e.g. Capacitors’ voltage rating, resistors’ power rating 



I recommend Antex or Weller brand soldering irons - I have used Antex for 10 years, 

others recommend Weller equally highly. The model XS25 is a good choice - A wide 

range of tips are available, but the supplied 2.3mm chisel tip is extremely versatile. 

 

Available from RS Components (http://uk.rs-online.com/web/) and many other suppliers. 
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