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Abstract

In the present investigation, the non - recrystallization temperature (Tng) of niobium - microalloyed steel is
determined to plan rolling schedules for obtaining the desired properties of steel . The value of Ty is based on
both alloying elements and deformation parameters. In the literature, Tyg equations have been developed and
utilized. However, each equation has certain limitations which constrain its applicability. This study was completed
using laboratory-grade low-carbon Nb- microalloyed steels designed to meet the API X-70 specification. Nb-
microalloyed steel is processed by the melting and casting process, and the composition is found by optical
emission spectroscopy (OES). Multiple-hit deformation tests were carried out on a Gleeble® 3500 system in the
standard pocket-jaw configuration to determine Tyg. Cuboidal specimens (10 (L) x 20 (W) x 20 (T) mm? ) were taken
for compression test (multiple-hit deformation tests) in gleeble. Microstructure evolutions were carried out by using
OM (optical microscopy) and SEM (scanning electron microscopy). The value of Ty determined for 0.1 wt.%
niobium bearing microalloyed steel is ~ 951°C. Nb- microalloyed steel rolled at Tyg produce partially
recrystallized grain with ferrite nucleation. Hence, to verify the TNR value, a rolling process is applied with the
finishing rolling temperature near TNR (~951°C). The microstructure is also revealed in the pancake shape, which
confirms Tyr. © 2021 by the authors. Licensee MDPI, Basel, Switzerland.

Author keywords
Microalloy; Microstructure; Niobium ; Recrystallization temperature; Temperature

Engineering controlled terms

Alloying elements; Compression testing; Deformation; Low carbon steel ; Microalloying; Microstructure;
Niobium alloys; Niobium metallography; Optical emission spectroscopy; Recrystallization (metallurgy);
Scanning electron microscopy; Steel metallography

Engineering uncontrolled terms

Deformation parameter; Micro-structure evolutions; Nb microalloyed steels; Niobium bearing microalloyed
steel ; Niobium microalloyed steel; Optical emission spectroscopies (OES); Recrystallization temperatures;

Create account

Signin

Metrics @ View all metrics >

X

PlumX Metrics v
Usage, Captures, Mentions,
Social Media and Citations

beyond Scopus.

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Set citation alert >

Related documents

Empirical equations for the no-
recrystallization temperature in
hot rolled steel plates

Homsher, C.N., Van Tyne, CJ.
(2013) Materials Science and
Technology Conference and
Exhibition 2013, MS and T 2013

Microstructural changes after
control rolling and interrupted
accelerated cooling simulations
in pipeline steel
Sanchez-Mourifio, N. , Petrov, R.
, Bae, J.-H.

(2011) Steel Research
International

Some aspects of physical
metallurgy of microalloyed steels
Radovié, N. , Vukiéevi¢, G. ,
Glisi¢, D.

(2019) Metallurgical and
Materials Engineering

View all related documents based
on references

Find more related documents in
Scopus based on:

Authors > Keywords >


https://www-scopus-com.ezaccess.library.uitm.edu.my/results/results.uri?sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29&offset=1&origin=recordpage
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?origin=recordpage&eid=2-s2.0-85074267021&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29&relpos=1
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fma14102639&locationID=1&categoryID=4&eid=2-s2.0-85106946356&issn=19961944&linkType=ViewAtPublisher&year=2021&origin=recordpage&dig=5290b02b1be6271a01cd1d46e4fd02ab
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?authorId=55065002500&eid=2-s2.0-85106946356
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?authorId=57224087636&eid=2-s2.0-85106946356
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?authorId=57211839179&eid=2-s2.0-85106946356
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?authorId=57057224800&eid=2-s2.0-85106946356
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?authorId=56964850200&eid=2-s2.0-85106946356
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?authorId=7401992941&eid=2-s2.0-85106946356
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?authorId=57223098004&eid=2-s2.0-85106946356
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?authorId=57219295803&eid=2-s2.0-85106946356
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?authorId=23025507100&eid=2-s2.0-85106946356
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?authorId=56038665100&eid=2-s2.0-85106946356
https://www-scopus-com.ezaccess.library.uitm.edu.my/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85106946356&theme=plum-scopus-theme
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84893700220&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29&relpos=0
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?origin=recordpage&authorId=56030989300&zone=relatedDocuments
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?origin=recordpage&authorId=7003454349&zone=relatedDocuments
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-79953683706&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29&relpos=1
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?origin=recordpage&authorId=37073219700&zone=relatedDocuments
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?origin=recordpage&authorId=57218658478&zone=relatedDocuments
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?origin=recordpage&authorId=55486135800&zone=relatedDocuments
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85078523086&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29&relpos=2
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?origin=recordpage&authorId=6602842010&zone=relatedDocuments
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?origin=recordpage&authorId=57214242997&zone=relatedDocuments
https://www-scopus-com.ezaccess.library.uitm.edu.my/authid/detail.uri?origin=recordpage&authorId=7801379761&zone=relatedDocuments
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/mlt.uri?eid=2-s2.0-85106946356&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/mlt.uri?eid=2-s2.0-85106946356&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/mlt.uri?eid=2-s2.0-85106946356&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www-scopus-com.ezaccess.library.uitm.edu.my/home.uri?zone=header&origin=recordpage
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www-scopus-com.ezaccess.library.uitm.edu.my/sources.uri?zone=TopNavBar&origin=recordpage
https://www-scopus-com.ezaccess.library.uitm.edu.my/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home
https://www-scopus-com.ezaccess.library.uitm.edu.my/signin.uri?&origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezaccess.library.uitm.edu.my/signin.uri?origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezaccess.library.uitm.edu.my/signin.uri?origin=recordpage&zone=TopNavBar

Recrystallized grains
Engineering main heading
Microalloyed steel

Funding sponsor Funding number Acronym

Research Creativity and Management Office

Universiti Sains Malaysia

See opportunities A

Universiti Teknologi Petronas 015MD0-052 uTp

See opportunities by UTP 71

Funding text

The authors would like to acknowledge the RU Top-Down research grant (1001/PAERO/870052) provided by the
Research Creativity and Management Office, Universiti Saint Malaysia to support this research. In addition, the

authors would like to acknowledge Universiti Teknologi Petronas RCMO and its Industrial Grant (015MD0-052).

References (34) View in search results format »

T A
Export (@ Print X E-mail [ Saveto PDF  Create bibliography

1 Gladman, T.
(1997) The Physical Metallurgy of Microalloyed Steels. Cited 992 times.
Maney Pub, London Institute of Materials: London, UK

] 2 Turkdogan, E.T.

Causes and effects of nitride and carbonitride precipitation
during continuous casting

(1989) / & SM, 16 (5), pp. 61-75. Cited 141 times.

3 Tither, G.
Progress in niobium markets and technology 1981-2001

(2001) Niobium, Science and Technology, pp. 1-25. Cited 9 times.
ISBN: 0971206805

[1 4 Kong,J., Xie, C.

Effect of molybdenum on continuous cooling bainite
transformation of low-carbon microalloyed steel

(2006) Materials and Design, 27 (10), pp. 1169-1173. Cited 72 times.
doi: 10.1016/j.matdes.2005.02.006

View at Publisher

5 Bauer, J., Flisss, P., Amoris, E., Schwinn, V.

Microstructure and properties of thermomechanical
controlled processing steels for linepipe applications

(2005) Ironmaking and Steelmaking, 32 (4), pp. 325-330. Cited 16 times.
doi: 10.1179/174328105X48025

View at Publisher


https://www.fundinginstitutional.com/funders/501100004595
https://www.fundinginstitutional.com/funders/501100005710
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=f846f344db940c74a5ee0d8cca4e5481&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85106946356%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85106946356
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-0003608810&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-0024656094&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-0024656094&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-1442310219&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-1442310219&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-33746255807&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-33746255807&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.matdes.2005.02.006&locationID=3&categoryID=4&eid=2-s2.0-33746255807&issn=18734197&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=e1249bb441d97b00791d751a8e2576d0
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-23044464870&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-23044464870&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1179%2f174328105X48025&locationID=3&categoryID=4&eid=2-s2.0-23044464870&issn=03019233&linkType=ViewAtPublisher&year=2005&origin=reflist&dig=86f9dfcdc237b263ef75f3ba048640bd

Cuddy, L.J., Raley, J.C.
Austenite grain coarsening in microalloyed steels

(1983) Metallurgical Transactions A, 14 (10), pp. 1989-1995. Cited 127 times.
doi: 10.1007/BF02662366

View at Publisher

Khalaj, G., Yoozbashizadeh, H., Khodabandeh, A., Tamizifar, M.

Austenite grain growth modelling in weld heat affected zone
of Nb/Ti microalloyed linepipe steel

(2014) Materials Science and Technology (United Kingdom), 30 (4), pp. 424-
433. Cited 8 times.
http://www.maneyonline.com.ezaccess.library.uitm.edu.my/doi/pdfplus/10.11
79/1743284713Y.0000000364

doi: 10.1179/1743284713Y.0000000364

View at Publisher

Khalaj, G., Pouraliakbar, H., Jandaghi, M.R., Gholami, A.

Microalloyed steel welds by HF-ERW technique: Novel PWHT
cycles, microstructure evolution and mechanical properties
enhancement

(2017) International Journal of Pressure Vessels and Piping, 152, pp. 15-
26. Cited 22 times.
doi: 10.1016/j.ijpvp.2017.04.003

View at Publisher

Palmiere, E.J., Garcia, C.l., DeArdo, AJ.

The influence of niobium supersaturation in austenite on the
static recrystallization behavior of low carbon microalloyed
steels

(1996) Metallurgical and Materials Transactions A: Physical Metallurgy and
Materials Science, 27 (4), pp. 951-960. Cited 123 times.
http://www.springerlink.com.ezaccess.library.uitm.edu.my/content/1073-
5623?sortorder=asc&p_o=54

doi: 10.1007/BF02649763

View at Publisher

Irvine, K.J., Pickering, F.B., Gladman, T.
Grain-refined C-Mn steels
(1967) Iron Steel Inst. J, 205, pp. 161-182. Cited 448 times.

Lakshmanan, V.K., Kirkaldy, J.S.

SOLUBILITY PRODUCT FOR NIOBIUM CARBIDE IN
AUSTENITE.

(1984) Metallurgical transactions. A, Physical metallurgy and materials
science, 15 A (3), pp. 541-544. Cited 52 times.
doi: 10.1007/BF02644978

View at Publisher

Mori, T., Fujita, K., Tokizane, M., Yamaguchi, K.

Behavior of niobium carbides and nitrides in steel

(1964) Tetsu-to-Hagane, 50, pp. 911-917. Cited 12 times.
[CrossRef]


https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-0020830199&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-0020830199&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fBF02662366&locationID=3&categoryID=4&eid=2-s2.0-0020830199&issn=03602133&linkType=ViewAtPublisher&year=1983&origin=reflist&dig=e9f52de5acb72d0f2c46c22bc900aad3
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-84896779455&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-84896779455&src=s&origin=reflist&refstat=core
http://www.maneyonline.com.ezaccess.library.uitm.edu.my/doi/pdfplus/10.1179/1743284713Y.0000000364
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1179%2f1743284713Y.0000000364&locationID=3&categoryID=4&eid=2-s2.0-84896779455&issn=02670836&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=b1e239353a5a492575f71780a9b3e589
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-85018736248&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-85018736248&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.ijpvp.2017.04.003&locationID=3&categoryID=4&eid=2-s2.0-85018736248&issn=03080161&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=4b52233d15a7ef1ced08215e87b96cd4
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-0030128285&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-0030128285&src=s&origin=reflist&refstat=core
http://www.springerlink.com.ezaccess.library.uitm.edu.my/content/1073-5623?sortorder=asc&p_o=54
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fBF02649763&locationID=3&categoryID=4&eid=2-s2.0-0030128285&issn=10735623&linkType=ViewAtPublisher&year=1996&origin=reflist&dig=6a422a70e2d7a6da65f45e4a73bba64a
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-0001296664&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-0021385092&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-0021385092&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fBF02644978&locationID=3&categoryID=4&eid=2-s2.0-0021385092&issn=03602133&linkType=ViewAtPublisher&year=1984&origin=reflist&dig=4c5ca287971c5f8eebbff4ab3e2ebdd5
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-0348089381&src=s&origin=reflist&refstat=dummy

17

Dutta, B., Sellars, C.M.

Effect of composition and process variables on Nb(C, N)
precipitation in niobium microalloyed austenite

(1987) Materials Science and Technology (United Kingdom), 3 (3), pp. 197-
206. Cited 416 times.
doi: 10.1179/mst.1987.3.3.197

View at Publisher

Zrnik, J., Kvackaj, T., Sripinproach, D., Sricharoenchai, P.

Influence of plastic deformation conditions on structure
evolution in Nb-Ti microalloyed steel

(2003) Journal of Materials Processing Technology, 133 (1-2), pp. 236-
242. Cited 30 times.
doi: 10.1016/50924-0136(02)00240-6

View at Publisher

Stallybrass, C., Konrad, J., Meuser, H., Grimpe, F.

Development of high strength heavy plate optimised for low temperature
toughness for linepipe applications

(2009) Proceedings of the Pipeline Technology Conference

Ostend, Belgium, 12—-14 October

Kim, K., Bae, J.-H.

Metallurgical and process parameters for commercial
production of high toughness API-X80 grade hot rolled strips

(2009) Proceedings of the Biennial International Pipeline Conference,
IPC, 3, pp. 167-173. Cited 11 times.

ISBN: 978-079184859-3

doi: 10.1115/IPC2008-64249

View at Publisher

Siciliano, F.

(1999) Mathematical Modeling of the Hot Strip Rolling of Niobium
Microalloyed Steels. Cited 16 times.

Ph.D. Thesis, McGill University, Montreal, QC, Canada

Boratto, F., Barbosa, R., Yue, S., Jonas, J.).

Effect of chemical composition on the critical temperatures of microalloyed
steels

(1988) Proceedings of the International Conference on Physical Metallurgy of
Thermomechanical Processing of Steels and Other Metals THERMEC-

88, 1, pp. 383-390. Cited 148 times.

Tokyo, Japan, 6-10 June

Maccagno, T.M., Jonas, J.J., Yue, S., McCRADY, B.J., Slobodian, R., Deeks, D.

Determination of Recrystallization StoE Temperature from
Rolling Mill Logs and Comparison with Laboratory Simulation
Results (Open Access)

(1994) ISl/ International, 34 (11), pp. 917-922. Cited 99 times.
doi: 10.2355/isijinternational.34.917

View at Publisher


https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-0023315756&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-0023315756&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1179%2fmst.1987.3.3.197&locationID=3&categoryID=4&eid=2-s2.0-0023315756&issn=17432847&linkType=ViewAtPublisher&year=1987&origin=reflist&dig=052cc662ef8ceca9d6a94ef7f16a83ac
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-0037308503&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-0037308503&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0924-0136%2802%2900240-6&locationID=3&categoryID=4&eid=2-s2.0-0037308503&issn=09240136&linkType=ViewAtPublisher&year=2003&origin=reflist&dig=1ad74a3c98c5905202a206253eeede2a
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-70350052611&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-70350052611&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1115%2fIPC2008-64249&locationID=3&categoryID=4&eid=2-s2.0-70350052611&issn=&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=3e671b0cd71a79cc5869836da26fe205
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-0011367873&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-0000735377&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-0028747762&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-0028747762&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.2355%2fisijinternational.34.917&locationID=3&categoryID=4&eid=2-s2.0-0028747762&issn=09151559&linkType=ViewAtPublisher&year=1994&origin=reflist&dig=46c69918503e192189125da5721dd862

[] 20 Hwang, B., Lee, S., Kim, Y.M., Kim, N.J., Yoo, J.Y.

Correlation of rolling condition, microstructure, and low-
temperature toughness of X70 pipeline steels (Open Access)

(2005) Metallurgical and Materials Transactions A: Physical Metallurgy and
Materials Science, 36 (7), pp. 1793-1805. Cited 54 times.
http://www.springerlink.com.ezaccess.library.uitm.edu.my/content/1073-
5623?sortorder=asc&p_o=54

doi: 10.1007/s11661-005-0043-1

View at Publisher

21 Zhao, M.-C,, Yang, K., Shan, Y.

The effects of thermo-mechanical control process on
microstructures and mechanical properties of a commercial
pipeline steel

(2002) Materials Science and Engineering A, 335 (1-2), pp. 14-20. Cited 199
times.
doi: 10.1016/50921-5093(01)01904-9

View at Publisher

[] 22 Elwazri, A.M., Fatehi, A., Calvo, J., Bai, D., Yue, S.

Analysis of copper effect on microstructures and mechanical
properties in microalloyed steels (Open Access)

(2008) /Sl/ International, 48 (1), pp. 107-113. Cited 10 times.
https://www.jstage.jst.go.jp/browse/isijinternational
doi: 10.2355/isijinternational.48.107

View at Publisher

[ 23 Lagneborg, R., Hutchinson, B., Siwecki, T., Zajac, S.
(2014) The Role of Vanadium in Microalloyed Steels. Cited 36 times.
Vanitec Publications: Pittsburgh, PA, USA

[] 24 DeArdo, AJ., Hua, M.J., Cho, K.G., Garcia, C.I.

On strength of microalloyed steels: An interpretive review
(Open Access)

(2009) Materials Science and Technology, 25 (9), pp. 1074-1082. Cited 49
times.
doi: 10.1179/174328409X455233

View at Publisher

[ 25 Vervynckt, S., Verbeken, K., Lopez, B., Jonas, J.J.

Modern HSLA steels and role of non-recrystallisation
temperature

(2012) International Materials Reviews, 57 (4), pp. 187-207. Cited 104 times.
http://docserver.ingentaconnect.com/deliver/connect/maney/09506608/v57n4
[sl.pdf?
expires=1340785852&id=69443559&titleid=4164&accname=Elsevier+BV&che
cksum=4BF97F9E48CI99F84096CF4545F6E41C

doi: 10.1179/1743280411Y.0000000013

View at Publisher

[ 26 Hansen, S.S., Sande, J.B.V., Cohen, M.

Niobium carbonitride precipitation and austenite
recrystallization in hot-rolled microalloyed steels

(1980) Metallurgical Transactions A, 11 (3), pp. 387-402. Cited 247 times.
doi: 10.1007/BF02654563

View at Publisher


https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-23744456443&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-23744456443&src=s&origin=reflist&refstat=core
http://www.springerlink.com.ezaccess.library.uitm.edu.my/content/1073-5623?sortorder=asc&p_o=54
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs11661-005-0043-1&locationID=3&categoryID=4&eid=2-s2.0-23744456443&issn=10735623&linkType=ViewAtPublisher&year=2005&origin=reflist&dig=71ae982373d3e128c42af9bc963e6d12
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-0037174236&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-0037174236&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0921-5093%2801%2901904-9&locationID=3&categoryID=4&eid=2-s2.0-0037174236&issn=09215093&linkType=ViewAtPublisher&year=2002&origin=reflist&dig=c9aa6fa43fa41b6108e97ac3ed4ab8cf
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-41149086213&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-41149086213&src=s&origin=reflist&refstat=core
https://www.jstage.jst.go.jp/browse/isijinternational
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.2355%2fisijinternational.48.107&locationID=3&categoryID=4&eid=2-s2.0-41149086213&issn=09151559&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=410e2b44512c0fd60f1ced7c718e3691
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-33644887309&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-70349144533&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-70349144533&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1179%2f174328409X455233&locationID=3&categoryID=4&eid=2-s2.0-70349144533&issn=02670836&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=d6c784e3f479e72fefb89ddccf80efe9
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-84862142224&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-84862142224&src=s&origin=reflist&refstat=core
http://docserver.ingentaconnect.com/deliver/connect/maney/09506608/v57n4/s1.pdf?expires=1340785852&id=69443559&titleid=4164&accname=Elsevier+BV&checksum=4BF97F9E48C999F84096CF4545F6E41C
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1179%2f1743280411Y.0000000013&locationID=3&categoryID=4&eid=2-s2.0-84862142224&issn=09506608&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=83394407d55f2b98d6289ad61692c8a0
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-0018998003&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-0018998003&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fBF02654563&locationID=3&categoryID=4&eid=2-s2.0-0018998003&issn=03602133&linkType=ViewAtPublisher&year=1980&origin=reflist&dig=0c49c453e206aeb86eb1fa3b819c0844

27

] 28

] 29

] 30

] 31

] 32

] 33

Fu, D.-C., Wen, G.-H., Zhu, X.-Q., Guo, J.-L., Tang, P.

Modification for prediction model of austenite grain size at
surface of microalloyed steel slabs based on in situ
observation

(2021) Journal of Iron and Steel Research International
https://rd-springer-

com.ezaccess.library.uitm.edu.my/journal/volumesAnd|ssues/42243
doi: 10.1007/s42243-020-00513-x

View at Publisher

Barbosa, R., Boratto, F., Yue, S., Jonas, ..

The influence of chemical composition on the recrystallisation behaviour of
microalloyed steels

(1988) Proceedings of the International Conference on Physical Metallurgy of
Thermomechanical Processing of Steels and Other Metals THERMEC-

88, 1, pp. 51-61. Cited 130 times.

Tokyo, Japan, 6-10 June

Ray, P.K., Ganguly, R.l., Panda, A.K.

Determination of Recrystallization Stop Temperature (TR) of an HSLA Steel
(2004) journal of Steel and Related Materials

GRIPS-Media: Aachen, Germany

Roucoules, C., Hodgson, P.D., Yue, S., Jonas, J.J.

Softening and microstructural change following the dynamic
recrystallization of austenite

(1994) Metallurgical and Materials Transactions A, 25 (2), pp. 389-400. Cited
119 times.
doi: 10.1007/BF02647984

View at Publisher

Zaky, A.l.

Determinations of the non-recrystallization temperature for
X52 steel produced by compact slab process combined with
direct hot rolling

(2006) Journal of Materials Engineering and Performance, 15 (6), pp. 651-
655. Cited 13 times.
doi: 10.1361/105994906X150812

View at Publisher

Bai, D.Q., Yue, S., Sun, W.P,, Jonas, J.J.
Effect of deformation parameters on the

(1993) Metallurgical Transactions A, 24 (10), pp. 2151-2159. Cited 171 times.
doi: 10.1007/BF02648589

View at Publisher

Fletcher, F.

Meta-analysis of Tnr measurements: Determining new empirical models
based on composition and strain

(2008) Proceedings of the Austenite Processing Symposium (Internal
Company Presentation), pp. 1-14. Cited 9 times.

Padua, Italy, 12 September


https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-85098751150&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://rd-springer-com.ezaccess.library.uitm.edu.my/journal/volumesAndIssues/42243
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs42243-020-00513-x&locationID=3&categoryID=4&eid=2-s2.0-85098751150&issn=22103988&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=72dd02e64677a0f442a73cce75996357
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-0004136069&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-0028371153&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-0028371153&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fBF02647984&locationID=3&categoryID=4&eid=2-s2.0-0028371153&issn=10735623&linkType=ViewAtPublisher&year=1994&origin=reflist&dig=265f0d317a6021e7a8310651921713a3
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-33845538497&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-33845538497&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1361%2f105994906X150812&locationID=3&categoryID=4&eid=2-s2.0-33845538497&issn=10599495&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=7a43345940ef4f53193883be88de8f8d
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-84951510842&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-84951510842&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fBF02648589&locationID=3&categoryID=4&eid=2-s2.0-84951510842&issn=15431940&linkType=ViewAtPublisher&year=1993&origin=reflist&dig=0c9fb392592feeb55ca2ecd0acc4e8d9
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-84962034913&src=s&origin=reflist&refstat=dummy

< Back to results

About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters

[ 34 Grajear, A, Skrzypezyk, P., Kuziak, R., Gofombek, K.
Effect of finishing hot-working temperature on

microstructure of thermomechanically processed Mn-Al
multiphase steels

(2014) Steel Research International, 85 (6), pp. 1058-1069. Cited 16 times.
doi: 10.1002/srin.201300227

View at Publisher

O, Afzal, A.; Department of Mechanical Engineering, P. A. College of Engineering

(Affiliated to Visvesvaraya Technological University, Belagavi), Mangaluru, India;

email:asif.afzal86@gmail.com

0 Othman, A.R.; Department of Mechanical Engineering, Universiti Teknologi

PETRONAS, Seri Iskandar, Malaysia; email:rahim.othman@utp.edu.my

2 Bakar, E.A.; School of Aerospace Engineering, Universiti Sains Malaysia, Nibong

Tebal, Malaysia; email:meelmi@usm.my

© Copyright 2021 Elsevier B.V., All rights reserved.

1 of 2 Next>

Language

BAEICTUVEZS
THRE|fE R
IR Le

Pycckun a3blk

A Top of page

Customer Service

Help

Contact us

ELSEVIER

Terms and conditions »

Privacy policy »

Copyright © Elsevier B.V ». All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the

use of cookies.

RELX


https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?eid=2-s2.0-84901980032&origin=reflist&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29
https://www-scopus-com.ezaccess.library.uitm.edu.my/search/submit/citedby.uri?eid=2-s2.0-85106946356&refeid=2-s2.0-84901980032&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezaccess.library.uitm.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1002%2fsrin.201300227&locationID=3&categoryID=4&eid=2-s2.0-84901980032&issn=16113683&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=fb999c2cd4050a57539de82a1a5004e6
mailto:asif.afzal86@gmail.com
mailto:rahim.othman@utp.edu.my
mailto:meelmi@usm.my
https://www-scopus-com.ezaccess.library.uitm.edu.my/results/results.uri?sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29&offset=1&origin=recordpage
https://www-scopus-com.ezaccess.library.uitm.edu.my/record/display.uri?origin=recordpage&eid=2-s2.0-85074267021&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=fdce7b0ad14f926ea5e79390f4bf3f39&sot=b&sdt=b&sl=96&s=TITLE-ABS-KEY%28Determination+of+non-recrystallization+temperature+for+niobium+microalloyed+steel%29&relpos=1
https://www-elsevier-com.ezaccess.library.uitm.edu.my/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezaccess.library.uitm.edu.my/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog-scopus-com.ezaccess.library.uitm.edu.my/
https://dev-elsevier-com.ezaccess.library.uitm.edu.my/
https://www-elsevier-com.ezaccess.library.uitm.edu.my/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www-scopus-com.ezaccess.library.uitm.edu.my/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www-scopus-com.ezaccess.library.uitm.edu.my/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www-scopus-com.ezaccess.library.uitm.edu.my/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www-scopus-com.ezaccess.library.uitm.edu.my/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www-scopus-com.ezaccess.library.uitm.edu.my/standard/contactUs.uri?pageOrigin=footer
https://www-scopus-com.ezaccess.library.uitm.edu.my/standard/contactForm.uri?pageOrigin=footer
https://www-elsevier-com.ezaccess.library.uitm.edu.my/?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezaccess.library.uitm.edu.my/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezaccess.library.uitm.edu.my/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezaccess.library.uitm.edu.my/?dgcid=RN_AGCM_Sourced_300005030
https://www-scopus-com.ezaccess.library.uitm.edu.my/cookies/policy.uri
http://www.relx.com/

