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Wire arc additive manufacturing (WAAM) 
holds signifi cant potential for the fabrication 
of intricate, medium to large-scale metallic 
components. However, current research 
predominantly targets lab-scale specimens, 
often exploring limited ranges of process 
parameters and overlooking the complex 
interactions between thermal, geometrical, 
and mechanical factors. In this study, a 
comprehensive experimental program is 
conducted to systematically investigate the 
infl uence of Rey process parameters, namely 
current, voltage, wire feed speed, and travel 
speed, across three gas metal arc welding 
(GMAW) transfer modes: cold metal transfer 
(CMT), conventional spray (S-GMAW) and 
pulsed current (P-GMAW). 3Dprint AM46 
carbon steel was used as the feedstock 
material. The investigation proceeded in three 
stages: development of a broad process 
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window (produced by CMT), characterisation 
of 10-layer walls (produced by CMT, 
S-GMAW and P-GMAW), and mechanical 
testing of large-scale walls (produced by 
P-GMAW) to construct a process-property 
map. Experimental characterisation revealed 
that the heat input (HI) and the wire feed 
speed to travel speed �>-:�T:� ratio govern 
the cooling time �Юt8�5), which exhibited 
a linear dependence on HI. Bead width 
and height were governed by combined 
eff ects of /0 and >-:�T:, while hardness, 
yield strength and ultimate tensile strength 

followed inverse power-law correlations 
with HI. Ultimate strain showed a positive 
correlation with HI. In parallel, an analytical 
modelling framework is proposed to 
establish predictive equations linking process 
parameters with thermal cycles, deposition 
geometry and mechanical properties. These 
models aim to accelerate process planning 
and enable property-driven slicing strategies 
for WAAM structural applications.

|  Read the full paper at https://doi.
org/��.����/Q.istruc.����.��� ��

Upcoming CPD courses

Book your place
istructe.info/courses

Seismic design 
of structures
26 – 27 May
10:00 – 17:30 BST

–––
Price
From £625 + VAT

Learning outcomes
• Identify situations where 

earthquake loading must 
be included in the design 
of structures and how to 
define this loading

• Understand the basic 
principles of seismic design 
and select appropriate 
performance requirements 
for structures subjected to 
earthquake loads

• Analyse a building for 
seismic loading

• Design and detail reinforced 
concrete structures

• Appreciate seismic design 
and detailing of steel and 
steel-concrete composite 
structures and highway 
bridges

Expert Witness: 
an introduction
12 – 15 May
09:30 – 13:00 BST

–––
Price
From £685 + VAT

Learning outcomes
• Comprehend the 

requirements for performing 
as an Expert Witness

• Articulate terms of 
engagement

• Outline the necessary 
knowledge and actions 
prior to report writing

• Dealing with witness 
statements

• Analyse strategies for fact-
finding, early evaluation, 
and pre�trial advice

• Interpret and apply codes of 
practice for Experts

• 5avigate procedures and 
anticipate challenges in 
Expert meetings

Eurocode 5: 
the essentials 
of timber design
8 June
10:00 – 17:30 BST

–––
Price
From £315 + VAT

Learning outcomes
• Recognise the basics of 

designing timber elements 
to Eurocode 5

• Assess the intricacies 
involved in designing timber 
elements to Eurocode 5

• Appraise the wood 
technology and scientific 
research behind certain 
clauses of Eurocode 5

• Use the peripheral 
standards and further 
commercial information to 
design with Eurocode 5

• Use Eurocode 5 for 
practical design situations

Adaptive reuse 
of existing 
buildings
11 June
10:00 – 17:30 BST

–––
Price
From £315 + VAT

Learning outcomes
• 0dentify a range of different 

materials that may be found 
in existing buildings

• Demonstrate knowledge of 
some of the typical defects 
that might be found in 
different materials�ages of 
construction

• Ask the right questions 
and take practical steps 
to assess an existing 
structures condition and 
loading capacities

• Address robustness and 
disproportionate collapse in 
your designs
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