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‘Human error’ is often cited as the
problem

Delays in shipbuilding Requires a high degree of accuracy
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Some job can be dangerous and costly
for the workers

Developed robotic welding




Research Question

*1.Which welding methods are applied using robotic welding technology?
*2.Which types of robotic welding were used in the cited research experiments?
*3.Which materials were processed in the reported research and experiments?

*4 What potential advantages can be derived from the utilization of the indicated robotic
welding?

*5.What are the current obstacles and deficiencies that hinder its widespread implementation in
the industry?
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Obijectives

1.

To identify and classify various robotic welding techniques employed in
marine applications, including arc welding, laser welding, hybrid welding, and
friction stir welding.

To assess the types and levels of robotic welding mentioned in the literature.

To explore the processed materials, including steel, aluminium, nickel-
aluminium bronze, and other different metal alloys.

To investigate the benefits that could be achieved by using the identified
robotic technologies reported in the literature.

To examine the challenges and limitations faced in implementing robotic
welding systems in the maritime sector

THE UNIVERSITY OF STRATHCLYDE 5




Identification of new studies via databases and registers ]
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the horizon. Additonally, the utilization of 6.axis robot welding in conjunction with fully
autonomous systems has emerged as a versatile and potent instrument that has revolutionized
welding methodologles across various maritime research domains. Robotic welding provides a
number of advantages, such as increased productivity, higher quality, adherence to industry
standards, adaptation to confined and dangerous locations, and facilitation of innovative con-
struction techniques, Nevertheless, adoption of this cutting-edge technology is not without
challenges. By synthesizing the resulis from several investigations, this research study offers
useful insights into the current knowledge gaps, emerging trends, and future prospects for the
growth of robotic welding in maritime applications,
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Geographical distribution and Research Focus
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keywords occurrences total link keywo rd S CO-O CC u rre n Ce

No
strength
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Types of robotic welding technologies and the processed materials

Robotic Welding Technology
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Abstract: Conventional welding techniques for complex structures often rely on human involvement,
which can be prone to errors when deviations from the planned process occur. In contrast, robotic

welding is highly precise and effective, particularly in the assembly of complex structures such
as double-bottom ships. Therefore, this paper presents a comprehensive technical and economic
analysis comparing robotic welding to conventional welding in the assembly process of a ship’s
e block panels. The study aims to evaluate and compare the strategies employed in robotic welding
ooy, il/ and conventional welding, with a specific focus on the ship double-bottom context. Furthermore,

an economic value analysis is conducted to assess the cost effectiveness of each approach. The

0D

@ analysis reveals that robotic welding can achieve a significantly faster welding speed, completing the
CENTER GIRDER

Smﬂ p— f process approximately 3.85 times quicker compared to conventional methods. Moreover, the ratio of

'- ' ' ’ electricity and man-hours between robot welding and conventional welding is 1:2.75. These findings

| ” oPEN LG highlight the potential for cost savings by implementing robotic welding processes. The analysis
|| reveals a significant difference in operational costs, highlighting the efficiency and cost effectiveness
of robotic welding compared to conventional methods.
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Technical analysis for joining the panel using welding robot

142 1A2-11
Portside Starboard side yd

3 T2

1A2-|
/ f'/ | \ { \: / 1 \\\L
Initial poisition R SR R AR RS AR
B e N s
[ \ TE )
,\éqﬁﬂ ',\”t-j'/ a /j:ﬁ;j)r’?/
e ) A ; )
I;\ Z.}-A » | \ I x’,"\l-; ./\I
Y _\qﬁﬂ_ﬁn Ej ﬁw”ﬁfj{/; \
Mk s R L 24
\ -‘?Fﬁzf%? @ i&xf;: )
: ‘\ \\. g
L INSL
O =0UTER
I = INNER
Inner Bottom Plate Cost (GBP)
ost
No Items -
Conventional Robot
Conventional Welding (1 man) = 67.1216212 hrs 1 Electricity 100.82 3781
Robotic Welding (1 robot = 17.419544 hrs
9( ) 2 Man Hours (MH) 1916.15 696.78
Total 2,016.97 734.59




Conclusion

= iterature studies that have been carried out show that there is a lot of research related to the
use of robotic welding in marine.

=Because of its ability to handle complex structures, robotic welding is advantageous in
shipbuilding.

=Robot welding offered substantial cost savings compared to conventional welding.

=*Implementing robotic welding processes can lead to cost reduction, operational optimization,
cost-effectiveness, and a competitive advantage for companies in the industry.
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