Accepted Manuscript m

JOURNAL OF MATERIALS
PROCESSING TECHNOLOGY

Title: Assessment of resistance spot welding quality based on
ultrasonic testing and tree-based techniques

Author: Oscar Martin Marfa Pereda José Ignacio Santos José

== |

Manuel Galan o
PII: S0924-0136(14)00196-4

DOI: http://dx.doi.org/doi:10.1016/j.jmatprotec.2014.05.021
Reference: PROTEC 14008

To appear in: Journal of Materials Processing Technology

Received date: 4-12-2013

Revised date: 12-5-2014

Accepted date: 15-5-2014

Please cite this article as: Martfn, O., Pereda, M., Santos, J.I., Galan,
J.M.,Assessment of resistance spot welding quality based on ultrasonic testing
and tree-based techniques, Journal of Materials Processing Technology (2014),
http://dx.doi.org/10.1016/j.jmatprotec.2014.05.021

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.


http://dx.doi.org/doi:10.1016/j.jmatprotec.2014.05.021
http://dx.doi.org/10.1016/j.jmatprotec.2014.05.021

Assessment of resistance spot welding quality based on
ultrasonic testing and tree-based techniques

Oscar Martin®*, Maria Pereda®, José Ignacio Santos®, José Manuel Galan®

? Ingenieria de los Procesos de Fabricaciéon, Departamento CMelM/EGI/ICGF/IM/IPF, Universidad de
Valladolid, Escuela de Ingenierias Industriales, Paseo del Cauce 59, Valladolid 47011, Spain.

b INSISOC, Area de Organizacién de Empresas, Departamento de Ingenieria Civil, Escuela Politécnica
Superior, Universidad de Burgos, Edificio La Milanera, C/Villadiego S/N, Burgos 09001, Spain.

* Corresponding author. Ph.: +34-983423533, Fax: +34-983423310, E-mail: oml@eii.uva.es (O. Martin)

Highlights

e CART models are used to classify ultrasonic oscillograms obtained from RSW joints.
e CART models offer high interpretability at an acceptable error performance.

e Random forests diminish the misclassification rate but reduce interpretability.

e Random forest’s agreement allows operators to focus just on the most difficult cases.

Abstract

Classification And Regression Tree (CART) and Random Forest techniques were proposed as
pattern recognition tools for classification of ultrasonic oscillograms of Resistance Spot
Welding (RSW) joints. The results showed that CART models produced an acceptable error rate
with high interpretability. These features may be used to understand and control the decision
processes, instruct other human operators, compare margins of safety or modify them
depending on the criticality of the industrial process. Compared with CART trees, random
forests reduced the error rate at the cost of decreasing decision interpretability. The use of the
agreement of the forest was proposed as a measure to reduce the workload of human
operators, who would only have to focus on the analysis of ultrasonic oscillograms that are
difficult to interpret.
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