Name: 

Session 1.6  (Day 1 Recap)


Q1 - What does WAAM stand for ? 
· Wire Arc Additive Manufacturing


Q2 - Benefits of DED over PBF (3 bullet points max)
· Ability to make very large parts
· Higher deposition rates 
· Can deposit on non planar surfaces
· Multiple material combinations 
· Relatively low cost equipment 
· Relatively cheap feed-stock material (wire ~ ½ price of powder)


Q3 - Disadvantages of DED over PBF (3 bullet points max)
· Parts normally need to be machined after completion 
· Unsuitable for very complex parts 
· More difficult process to set-up (high level of knowledge required)
· More difficult process to control (usually needs to be supervised 100% of time)
· Not as well established (weak supply chain)


Q4 - In Autogenous welding is filler wire used ?
· No filler wire just parent material 



Q5 - Name the 4 primary applications for DED (cladding)
· Part manufacture 
· Part repair
· Coating 
· Feature addition


Q6 - What makes parts unsuitable for DED (200 words max)
· Small, thin walled complex parts – these are better manufactured using PBF-LB 
· Parts which need a high quality surface finish but are too difficult to machine 
· Moving part assemblies (as you can produce with metal binder jetting)


Q7 – Benefits of Electron beam as an energy source for DED 
· No moving parts so beam can be moved very quickly
· No need for optical cooling or cleaning  
· Very high power gives high deposition rates
· Very effective energy coupling to substrate (highly reflective materials like copper high poor processing efficiency with lasers)
· Conduced in a vacuum so materials are not oxidized 



Q8 – Name 5 process parameters for arc welding 
· Current 
· Voltage 
· Travel speed 
· Wire/powder feed speed 
· CTWD (contact tip to work piece distance)
· Gas flow 

Q9 – What are the benefits of AC current for welding aluminium and magnesium
· Very important for removing oxide layer from the surface – noted for aluminium and magnesium alloys 


Q10- What is the affect of current ? – on welding 

Increases the arc energy / heat input;
· Weld bead size 
· Weld bead shape
· Penetration into the substrate and/or successive beads
· Dilution (if repairing/ cladding)
· Deposition rate
· Effective wall width (EWW)
· Heat input
· Mechanical properties

Q11 – what is the affect of voltage ?

Direct relationship with arc length (distance from the tip of the filler wire/electrode to molten weld pool)

Increased voltage results in flatter weld bead (increased width to depth ratio)​
Relatively little effect on penetration particularly at ranges that maintain arc stability

Excessive voltage can produce: 
· Concavity 
· Excessive spatter
· Arc instability
· Weld pool turbulence
· Porosity
· Inconsistent resolution

Too little voltage can produce: 
· Lack of fusion 
· Lack of inter-run fusion
· Spatter
· Stubbing
