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Background: Duplex stainless steel (DSS) has gained increasing interest in recent years for a number of applications as
structural materials in various industrial sectors of the petrochemical process plant, marine engineering and
automotive industries. However, this material has experienced hardness and wear failure in the service. Therefore, new
development in the surface modification for DSS is required to explore the possibility of producing a hard modified
surface layer of SiC resolidi-fied layer by TIG torch surface melting technique. Methods: TIG torch surface melting
technique was performed on DSS substrate with preplaced SiC reinforcement. The effects of particle size, SiC
preplacement, heat input and shielding gas flow rate on surface topography, hardness and wear rate were investigated
through several characterization-sand tests. Results: Inspection of the surface topography reveals rippling marks which
proved that the re-solidification process occurred during the TIG torch surface melting technique. The obtained result
showed that the preplacement of SiC reinforcement on DSS via TIG torch surface melting technique could increase
the hardness of DSS by ~ five times. From Taguchi analysis, the optimum combination of parameters obtained for the
lowest wear rate of surface layered DSS was: preplacement rate, 1.5 mg/mm?, SiC particles size, 60 um; heat input,
720 J/mm; and gas flow rate, 15 L/min. Conclusion: The results of this study confirmed that conventional TIG torch
melting technology may be used as an alternative to the more expensive laser or plasma technique to create a new

composite surface layer on DSS material. © Bentham Science Publishers. All rights reserved.

SciVal Topic Prominence ®
Topic: Laser Cladding | Composite Coatings | Stellite (Trademark)

Prominence percentile:  98.307 ®

Author keywords

(Duplex stainless steel) (Hardness) (Particulate SiC) (Surface topography) (TIG technique) (Wear rate)

Indexed keywords

Engineering
controlled terms:

(Flow of gases) (Hardness) (Marine applications) (Marine engineering) (Marine industry)

CMeIting) CParticIe size) CParticIe size analysis) (Silicon) CSiIicon carbide) CSiIicon compounds)

CSurface topography) CTOpography) CWear of materials)

Engineering
uncontrolled terms

(Composite surface) (Duplex stainless steel (DSS)) (Industrial sector) (Modiﬁed surFaces)

(Optimum combination) (Petrochemical process) (Plasma techniques) (SiC reinforcement)

Engineering main
heading:

Duplex stainless steel

Create account

Sign in

Metrics @ View all metrics >

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Set citation alert >

Related documents

Melting of SiC powders
preplaced duplex stainless steel
using TIG welding

Maleque, M.A. , Afig, M.
(2018) IOP Conference Series:
Materials Science and
Engineering

TIG torch surfacing of metallic
materials—a critical review

Azwan, M., Maleque, M.A. ,
Rahman, M.M.

(2019) Transactions of the
Institute of Metal Finishing

Abrasive wear response of TIG-
melted TiC composite coating:
Taguchi approach

Maleque, M.A. , Bello, K.A. ,
Adebisi, A.A.

(2017) IOP Conference Series:
Materials Science and
Engineering

View all related documents based
on references

Find more related documents in
Scopus based on:

Authors >  Keywords >


https://www-scopus-com.ezlib.iium.edu.my/results/results.uri?sort=plf-f&src=s&st1=&st2=&sid=a9f2ca389189356fe7a17ca3cc689545&sot=b&sdt=b&sl=76&s=TITLE+%28Sliding+wear+of+sic+reinforced+duplex+stainless+steel+via+tig+torch+%29&offset=1&origin=recordpage
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.2174%2f1872212113666190118155737&locationID=1&categoryID=4&eid=2-s2.0-85097203561&issn=18722121&linkType=TemplateLinking&year=2020&zone=outwardlinks&origin=recordpage&dig=f9592019db3be4a5421d95db2c6a941d
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.2174%2f1872212113666190118155737&locationID=1&categoryID=4&eid=2-s2.0-85097203561&issn=18722121&linkType=ViewAtPublisher&year=2020&origin=recordpage&dig=bf2a9b496dbff5bd4927cbf3f54b9459
https://www-scopus-com.ezlib.iium.edu.my/sourceid/11500153307?origin=recordpage
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?authorId=36884674900&amp;eid=2-s2.0-85097203561
mailto:maleque@iium.edu.my
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?authorId=57211609007&amp;eid=2-s2.0-85097203561
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?authorId=55319967300&amp;eid=2-s2.0-85097203561
https://www-scopus-com.ezlib.iium.edu.my/standard/help.uri?topic=12031
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85042320200&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=&st2=&sid=a9f2ca389189356fe7a17ca3cc689545&sot=b&sdt=b&sl=76&s=TITLE+%28Sliding+wear+of+sic+reinforced+duplex+stainless+steel+via+tig+torch+%29&relpos=0
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=36884674900&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=55319967300&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85059076241&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=&st2=&sid=a9f2ca389189356fe7a17ca3cc689545&sot=b&sdt=b&sl=76&s=TITLE+%28Sliding+wear+of+sic+reinforced+duplex+stainless+steel+via+tig+torch+%29&relpos=1
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=57211609007&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=36884674900&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=55611634700&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85018353416&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=&st2=&sid=a9f2ca389189356fe7a17ca3cc689545&sot=b&sdt=b&sl=76&s=TITLE+%28Sliding+wear+of+sic+reinforced+duplex+stainless+steel+via+tig+torch+%29&relpos=2
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=36884674900&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=57188622604&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=54933348700&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/search/submit/mlt.uri?eid=2-s2.0-85097203561&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/search/submit/mlt.uri?eid=2-s2.0-85097203561&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/search/submit/mlt.uri?eid=2-s2.0-85097203561&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/record/iium.edu.my
https://www-scopus-com.ezlib.iium.edu.my/home.uri?zone=header&origin=recordpage
https://www-scopus-com.ezlib.iium.edu.my/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www-scopus-com.ezlib.iium.edu.my/sources.uri?zone=TopNavBar&origin=recordpage
https://www-scopus-com.ezlib.iium.edu.my/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home
https://www-scopus-com.ezlib.iium.edu.my/signin.uri?&origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezlib.iium.edu.my/signin.uri?origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezlib.iium.edu.my/signin.uri?origin=recordpage&zone=TopNavBar

Funding details

Funding sponsor Funding number Acronym

Ministry of Higher Education FRGS15-203-0444 MOHE

Funding text #1
Special thanks to the Ministry of Higher Education (MOHE) who has funded this research project under Fundamental
Research Grant Scheme of FRGS15-203-0444.

Funding text #2
The authors also would like to acknowledge the Department of Manufacturing & Materials Engineering of

International Islamic University Malaysia for the support to carry out this work.

ISSN: 18722121 DOI: 10.2174/1872212113666190118155737

Source Type: Journal Document Type: Article

Original language: English Publisher: Bentham Science Publishers

References (14) View in search results format >
1 Al Export (=) Print X E-mail [ Saveto PDF  Create bibliography

1 Sathiya, P., Aravindan, S., Soundararajan, R., Noorul Hag, A.
Effect ofshieldin%fases on mechanical and metallurgical properties of duplex
stainless-steel welds

(2009) Journal of Materials Science, 44 (1), pp. 114-121. Cited 71 times.
doi: 10.1007/s10853-008-3098-8

View at Publisher

] 2 chen, Q, Xie, Z., Chen, T., Gong, F.

Tribocorrosion failure mechanism of TiN/SiOy duplex coating deposited on AISI1304
stainless steel (Open Access)

(2016) Materials, 9 (12), art. no. 963. Cited 11 times.
http://www.mdpi.com/1996-1944/9/12/963/pdf
doi: 10.3390/ma9120963

View at Publisher

3 Shibe, V., Chawla, V.
A review of surface modification techniques in enhancing the erosion resistance of engineering
components 1
(2014) Int. J. Res. Mech. Eng. Technol, 4, pp. 2249-5762. Cited 2 times.

[ 4 Chattopadhyay, R.
Green Tribology, Green Surface Engineering, Andglobal Warming
(2014) ASM International. Cited 2 times.

15 Somers, M., Christiansen, T., Moller, P.
(2008) Case-hardening of stainless steel. Cited 13 times.
US 7431,778 B2


https://www-scopus-com.ezlib.iium.edu.my/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=8d59db50e15ea5d0571de6205d437c23&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85097203561%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85097203561
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-58149512081&origin=reflist&sort=plf-f&src=s&st1=&st2=&sid=a9f2ca389189356fe7a17ca3cc689545&sot=b&sdt=b&sl=76&s=TITLE+%28Sliding+wear+of+sic+reinforced+duplex+stainless+steel+via+tig+torch+%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85097203561&refeid=2-s2.0-58149512081&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs10853-008-3098-8&locationID=3&categoryID=4&eid=2-s2.0-58149512081&issn=00222461&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=9598fa5788f595b06a4c1264ead4b3e1
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85007401904&origin=reflist&sort=plf-f&src=s&st1=&st2=&sid=a9f2ca389189356fe7a17ca3cc689545&sot=b&sdt=b&sl=76&s=TITLE+%28Sliding+wear+of+sic+reinforced+duplex+stainless+steel+via+tig+torch+%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85097203561&refeid=2-s2.0-85007401904&src=s&origin=reflist&refstat=core
http://www.mdpi.com/1996-1944/9/12/963/pdf
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fma9120963&locationID=3&categoryID=4&eid=2-s2.0-85007401904&issn=19961944&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=af19c1ce0170db5d92fc9aa33009c433
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85097203561&refeid=2-s2.0-85059066219&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85097203561&refeid=2-s2.0-85044970993&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85097203561&refeid=2-s2.0-40949083334&src=s&origin=reflist&refstat=dummy

