
Accepted Manuscript

Title: Feature based three axes computer aided manufacturing
software for wire arc additive manufacturing dedicated to thin
walled components

Authors: Giuseppe Venturini, Filippo Montevecchi, Francesco
Bandini, Antonio Scippa, Gianni Campatelli

PII: S2214-8604(18)30168-4
DOI: https://doi.org/10.1016/j.addma.2018.06.013
Reference: ADDMA 427

To appear in:

Received date: 14-3-2018
Revised date: 28-5-2018
Accepted date: 17-6-2018

Please cite this article as: Venturini G, Montevecchi F, Bandini F, Scippa A, Campatelli
G, Feature based three axes computer aided manufacturing software for wire arc additive
manufacturing dedicated to thin walled components, Additive Manufacturing (2018),
https://doi.org/10.1016/j.addma.2018.06.013

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.addma.2018.06.013
https://doi.org/10.1016/j.addma.2018.06.013


 
 

Title 
 

Feature based three axes computer aided manufacturing software for wire arc additive 

manufacturing dedicated to thin walled components 

 

Authors 

 

Giuseppe Venturinia*, Filippo Montevecchia, Francesco Bandinia, Antonio Scippaa, 

Gianni Campatellia 

 
a Affiliation: Department of Industrial Engineering, University of Firenze, Via di Santa Marta 3, 

Firenze, 50139, Italy. 

 
*Corresponding author: Tel.: +39-055-2758726. E-mail address: giuseppe.venturini@unifi.it  

 

 

Abstract 

 

WAAM (Wire-Arc-Additive-Manufacturing) is a metal additive manufacturing process using arc 

welding to create large components with high deposition rate. The workpiece quality and the 

process productivity are strongly dependent both on the process parameters (wire feed speed, 

voltage and current) and on the selected deposition path. Currently, the CAM 

(Computer-Aided-Manufacturing) software dedicated to WAAM rely on a multi-pass strategy to 

create the component layers, i.e. each layer is built overlapping multiple welding passes. However, 

since WAAM can create wide layers, a single pass strategy can improve the process efficiency 

when dealing with thin walled components. This paper proposes CAM software dedicated to 

WAAM, using a single pass strategy. The proposed solution uses a midsurface representation of 

the workpiece as input, to generate the deposition toolpath. A feature recognition module is 

proposed, to identify the critical features of the part, such as free end walls, t-crossings, 

direct-crossings and isolated tubulars. A specific strategy is developed and proposed for each one 

of the selected features, with the aim of minimizing the geometrical errors and to ensure the 

required machining allowances for the subsequent finishing operations. The effectiveness of the 

proposed strategy is verified manufacturing a test case. 

 

 
Abbreviation list: 
 

 AM: Additive Manufacturing. 

 CAD: Computer Aided Design. 

 CAM: Computer Aided Manufacturing. 

 EWW: Effective Wall Width 

 FDM: Fused Deposition Modelling 

 GMAW: Gas Metal Arc Welding 

 GTAW: Gas Tungsten Arc Welding 

 LH: Layer Height 

 NC: Numerical Control 

 TWW: Total Wall Width 

 WAAM: Wire Arc Additive Manufacturing 
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