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ABSTRACT: In this paper the authors present the application of a modern tool of quality
management for improving the quality of welded subassemblies. A tree diagram has been
developed which illustrates the measures needed to improve the quality of welded subassemblies.
The proposed measures were based on a preliminary study of the causes which generate welding
defects.
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1. INTRODUCTION

Today, with the development of technology, the development of welding technologies
continues. In this way, at the international level, research and development efforts are
underway to improve the quality and properties of welding and to reduce welding costs. At
present, welding technology has an essential and irreplaceable role in the manufacture of
many products. Welding technologies are used in almost all important industries: car
manufacturing, the manufacture of equipment and tools for the navy, the manufacture of
aerospace ships, the construction of industrial halls, the petrochemical industry, etc.

Recently, there is also a concern of researchers for the development of sustainable
welding technologies. Thus, 3 research directions were defined: innovative welding
technologies, environmental impact and social aspects. A paper presenting innovative welding
technologies is [1] in which the authors present the use of ultrasound in the welding process.
The works [2, 3] present studies on the impact on the environment and the social impact of
some welding processes. In other papers, such as [4, 5, 6], interesting studies on the impact of
welding processes on environmental pollution are presented.

In engineering practice, in the stages of design, manufacture, inspection and operation
of products, safety issues must be considered. It is well known that most modern technologies
cannot provide zero risk. In the manufacture of welded metal structures, the paper [7]
highlights three sources of risk: improper material, inadequate welding and deviations from
the execution documentation.

The issue of welding defects and quality aspects of welded products and
subassemblies and have been studied extensively and the results of research are presented in
many works in the literature. In the works [8, 9] are presented the factors that determine the
quality/defects resulting in the welding process. Also, studies were performed on the internal
stresses in the welding process and their influence on the quality of the welds, for exemple
papers [10, 11].

The quality of welded products is achieved in every stage of life: design, selection of
materials, manufacturing and final inspection. It should be noted that a high quality of the
final inspection cannot compensate for previous mistakes made during design or manufacture.
Moreover, it can be said that design and manufacturing are dominant factors on the quality of
welded subassemblies.
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In the technological process of welding execution, imperfections cannot be completely
eliminated. Quality assurance systems have been developed to assess and control these
imperfections known as weld defects. A detailed classification of geometric imperfections in
metallic material resulting in the welding process is presented in the standard [12].

Based on the results obtained in practice, it can be said that in welded structures the
most common types of defects are the following, [7]:

- Plane defects: lack of melting, cracks, incomplete penetration, material leakage,
lateral notch, on the surface, at the root, concavity;

- Volume defects: cavities, solid inclusions;

- Shape imperfections: misalignment, uneven profile.

From the perspective of the quality of the welding process, we can discuss the control,
assurance and evaluation of the quality of the welded constructions. In this sense, the classic
and modern tools of quality management can be applied. Practice has shown that quality
management tools are techniques that can be used successfully in various fields of activity. In
this sense, we exemplify with the works [13, 14, 15, 16, 17] which present studies of the
application of the Ishikawa diagram and the tree diagram in different sectors of activity. In
this paper the authors present a modern tool of quality management - tree diagram, applied to
improve the quality of welded products and subassemblies.

2. TREE DIAGRAM FOR IMPROVING THE QUALITY OF WELDED

SUBASSEMBLIES

The realization of the diagram is essentially based on the extension of the concept of
functional analysis promoted by the “Value Analysis” method. Thus, for the elaboration of a
tree diagram we start from a topic of general interest and the possible solutions are
investigated.

The tree diagram systematically approaches each aspect to solve a problem by finding
the optimal solutions that are generally of the type of measures or actions. The elaboration of
the diagram is done by going through the following stages:

- The primary measures for the direct solution of the proposed problem are identified and they
form the level 1 branch;

- The primary measures become main objectives and for each of them the possible measures
are sought that determine their solution. Thus the branches of the 2nd level are formed;

- The procedure is repeated and the branches of level 3, 4, etc. can be obtained.

- The diagram is analyzed in both directions, by verifying the relations between objectives and
measures.

In this paper we propose the topic "Improving the quality of welded subassemblies™ and
try to answer the question "How can we improve the quality of welded subassemblies?”. In
this regard, we conducted a preliminary study on the potential causes that can cause defects in
welded products. On this basis, we have identified several actions / measures that must be
taken to reduce the causes that generate welding defects.

The identified measures were structured on three main objectives:

1. Proper design of welded subassemblies,

2. Proper manufacture of welded subassemblies,

3. Involvement of the management at the highest level in the problem of the quality of

the welded subassemblies

Figure 1 shows the tree diagram elaborated for the studied topic.
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Figure 1. The tree diagram

3. CONCLUSIONS

The tree diagram developed to improve the quality of welded subassemblies can be
used to reduce potential causes which generate defects. The proposed actions/measures have
been grouped accordingly for three main objectives. The three objectives form level 1 of the
diagram, and the measures proposed for these objectives form level 2. The studies can be
extended and the proposed tree diagram can be developed on other higher levels.

81
Fiabilitate si Durabilitate - Fiability & Durability No 1/2021
Editura “Academica Brincugi”, Targu Jiu, ISSN 1844 — 640X



REFERENCES

[1] Gh. Amza, D. Dobrota - Ultrasound effect on the mechanical properties of parts loaded
by welding, Metalurgija, vol.52, no.1, pp83-86, 2013

[2] G. Sproesser, Y.J. Chang, A. Pittner, M. Finkbeiner, M. Rethmeier - Sustainable
Technologies for Thick Metal Plate Welding. In: Stark R., Seliger G., Bonvoisin J. (eds)
Sustainable Manufacturing. Sustainable Production, Life Cycle Engineering and
Management. 2017, Springer, Cham

[3] C. Babis, A. Semenescu, O.R. Chivu, M.A. Gligor, G. lacobescu, S. Ghimisi, O.
Negoita - The Determination of Noxes Emissions in Case of Manual Arc Welding Process
with Coated Electrode, Revista de chimie, vol.69, issue 7, 2018, pp1826-1829

[4] Gh. Amza, D. Dobrota, M. Groza Dragomir, S. Paise, Z. Apostolescu - Research on
environmental impact assessment of flame oxyacetylene welding processes, Metalurgija,
Vol.52., no.4., 2013, pp 457-460

[5] G. Sproesser, Y.J. Chang, A. Pittner, M. Finkbeiner, M. Rethmeier - Life Cycle
Assessment of welding technologies for thick metal plate welds. J. Clean. Prod. 108, 2015, pp.
46-53

[6] Gh. Amza, D. Dobrota - Risk estimation of air pollution produced by a welded
constructions company, , Metalurgija, VVol.51., no.4., 2012, pp 494-496

[7] T. Fleser - Inspectia si mentenanta sistemelor tehnice industriale. Editura Sudura
Timisoara, 2006.

[8] D. Dehelean - Fusion welding (in Romanian), Sudura Publishing, Timisoara, 1997.

[9] L. Luca, L.M. Cirtina, A Stancioiu - Study on Identification and Classification of
Causes which Generate Welds Defects, Applied Mechanics and Materials, vol.657, 2014,
pp.256-260

[10] Sachin Awasare - Finite element analysis of welded structures, ANSYS Conference,
Bangalore, 2007.

[11] C. Babis, O. Chivu, D. Dobrota - Finite element type of stress analysis for parts based
on S235 JR steel welding, Metalurgija, vol.53, no.2. 2014, pp. 251-253.

[12] EN ISO 6520-1/2007. Welding and allied processes. Classification of geometric
imperfections in metallic materials. European Committee for Standardization.

[13] L. Luca, M.M. Pasare, R.E. Luca, A.V. Todorut - Study on a Determination of
Measures Needed to Improve the Quality of Analyzes Performed in a Chemical Laboratory.
Revista de Chimie, Volume 70, Issue 6, 2019 , pp 1975-1978

[14] L. Luca, A.V. Todorut, T.O. Luca - Quality management applied to analyze the
reduction of the pollution which is generated from road transportation in agglomerated urban
areas. Scientific Bulletin™ Mircea cel Batran™ Naval Academy, Vol. 21, nr.1, 2018, pg.1-8.
[15] L. Luca - A study on quality analysis measuring process, Fiability & Durability No 12,
2016, pg. 68-72.

[16] M.M. Pasire - On the mitigation actions of defects for plastical deformed parts,
Fiability & Durability No 2, 2016, pg.92-95.

[17] L. Luca, A. Stancioiu - The study applying a quality management tool to identify the
causes of a defect in an automotive. Proceedings of the 3-rd International Conference on
Automotive and Transportation Systems, Montreux, Switzerland, 2012, pg. 192-195.

[18] V. Narayan - Effective Mintenace Management. Risk and Reliability Strategies for
Optimizing Performance. Industrial. Press Inc.2004.

82
Fiabilitate si Durabilitate - Fiability & Durability No 1/2021
Editura “Academica Brincugi”, Targu Jiu, ISSN 1844 — 640X


https://scholar.google.ro/scholar?oi=bibs&cluster=13845472840388887178&btnI=1&hl=ro
https://scholar.google.ro/scholar?oi=bibs&cluster=13845472840388887178&btnI=1&hl=ro
https://scholar.google.com/scholar?oi=bibs&cluster=7260390176817502046&btnI=1&hl=en
https://scholar.google.com/scholar?oi=bibs&cluster=7260390176817502046&btnI=1&hl=en
https://hrcak.srce.hr/index.php?show=clanak&id_clanak_jezik=148587
https://hrcak.srce.hr/index.php?show=clanak&id_clanak_jezik=148587
https://scholar.google.ro/scholar?oi=bibs&cluster=15292845303825605551&btnI=1&hl=ro
https://scholar.google.ro/scholar?oi=bibs&cluster=15292845303825605551&btnI=1&hl=ro
https://scholar.google.ro/scholar?oi=bibs&cluster=8076850750629059198&btnI=1&hl=ro
https://scholar.google.ro/scholar?oi=bibs&cluster=8076850750629059198&btnI=1&hl=ro
https://www.researchgate.net/profile/Sachin-Awasare-2?_sg%5B0%5D=C_NWloYvcXzDs1XdIgPUYDXCjwQ8fSk6j3wesOtOfgVg_ALsz5K_afqZ8tjd7o83-Sy63I8.FLY60NRjqt0YsHVyVlo9nDfSfdJ0KWJCyotcC5aJX5AlwA7dixTtHpIyV-CTBl20MaVvoJbDSYe68hTum_W3Sg&_sg%5B1%5D=sD3SmLZ1mI6t-hMpwdbXWcGILsZRVuhOkKEMXU1pCkPURyiunD-vh5eJLML9Qep-oHNvLkE.FAxewxwXVnWI5wEjRekHOhsUEPuAIGZRT0Ec6dAILBhqGuq4bJxc13HqIK_Xcr9GOs3CGa9H0DQ_XZyA3whvwA
https://www.revistadechimie.ro/pdf/17%20LUCA%206%2019.pdf
https://www.revistadechimie.ro/pdf/17%20LUCA%206%2019.pdf
https://search.proquest.com/openview/6cd14aa403e53f835122f721f9374243/1?pq-origsite=gscholar&cbl=2036237
https://search.proquest.com/openview/6cd14aa403e53f835122f721f9374243/1?pq-origsite=gscholar&cbl=2036237
https://search.proquest.com/openview/6cd14aa403e53f835122f721f9374243/1?pq-origsite=gscholar&cbl=2036237
https://www.utgjiu.ro/rev_mec/mecanica/pdf/2016-02/12_Liliana%20LUCA%20-%20A%20STUDY%20ON%20QUALITY%20ANALYSIS%20MEASURING%20PROCESS.pdf
http://www.wseas.us/e-library/conferences/2012/Montreux/ACSAM/ACSAM-31.pdf
http://www.wseas.us/e-library/conferences/2012/Montreux/ACSAM/ACSAM-31.pdf

