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Abstract

This paper presents the outcomes of an experimental investigation on the effects of forming temperature and
sintering schedule to the final characteristics of FeCuAl powder mass formed at different temperature and sintered at
different schedule. A lab-scale uni-axial die compaction rig was designed and fabricated which enabled the
compaction of powder mass at room temperature as well as elevated temperature. Iron (Fe) powder ASC 100.29 was
mechanically mixed with other elemental powders, namely copper (Cu), and aluminum (Al) for 60 minutes and
compacted at three different temperature, i.e., 30°C, 150°C, and 200°C by applying 425 MPa of simultaneous
downward and upward axial loading to generate green compacts. The as-pressed samples were inspected visually and
the defect-free green compacts were subsequently sintered in an argon gas fired furnace at 800°C for 60 min at three
different heating/cooling rates, i.e., 5, 10, and 15°C/min, respectively. The sintered samples were then characterised
for their physical, electrical, and mechanical properties. The microstructures of the sintered samples were also
analysed. The results revealed that a forming temperature of 150°C and a sintering rate of 10°C/min could produce a
product with better characteristics. © Published under licence by IOP Publishing Ltd.

Indexed keywords

Engineering Manufacture

controlled terms:

Aluminum alloys ~ Argon  Compaction ~ Copperalloys  Iron alloys

Powders  Ternary alloys

Compendex keywords Elemental powders  Elevated temperature ~ Experimental investigations ~ Forming temperature

Heating/cooling rate  Powder compacts  Sintered samples ~ Uniaxial die compaction

Engineering main Sintering

heading:

Funding details

Funding number Funding sponsor Acronym  Funding opportunities

v View references (9)

20140117 Ministry of Higher Education, Malaysia MOHE See opportunities by MOHEA

Funding text
This research is financially supported by Ministry of Higher Education (MOHE) Malaysia through the research project
20140117 FRGS.

ISSN: 17578981 DOI: 10.1088/1757-899X/290/1/012007

Metrics @

0 Citations in Scopus

0 Field-Weighted

Citation Impact

*

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 > |

Set citation feed >

Related documents

Effects of sintering time and
temperature to the characteristics
of FeCrAl powder compacts
formed at elevated temperature

Rahman, M.M. , Rahman, H.Y.,
Awang, M.AA.

(2018) IOP Conference Series:
Materials Science and
Engineering

Sintering of FeCuAl powder
compacts formed through die
compaction process at elevated
temperature

Rahman, M.M. , Ismail, M.A. ,
Rahman, H.Y.

(2017) IOP Conference Series:
Materials Science and
Engineering

The finite element simulation of
electromagnetic powder
compaction drive force

Zhou, X. , Liu, J.
(2010) Applied Mechanics and
Materials

View all related documents based
on references


https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Effects+of+Forming+Temperature+and+Sintering+Rate+to+the&st2=&sid=c48e1721e640897914a82e1d53b1ed05&sot=b&sdt=b&sl=63&s=TITLE%28Effects+of+Forming+Temperature+and+Sintering+Rate+to+the%29&offset=1&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-84891344731&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Effects+of+Forming+Temperature+and+Sintering+Rate+to+the&st2=&sid=c48e1721e640897914a82e1d53b1ed05&sot=b&sdt=b&sl=63&s=TITLE%28Effects+of+Forming+Temperature+and+Sintering+Rate+to+the%29&relpos=1
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1757-899X%2f290%2f1%2f012007&locationID=1&categoryID=4&eid=2-s2.0-85042319603&issn=17578981&linkType=TemplateLinking&year=2018&zone=outwardlinks&origin=recordpage&dig=39bc6fc4b13846365dd8b50cbda471ad&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1757-899X%2f290%2f1%2f012007&locationID=1&categoryID=4&eid=2-s2.0-85042319603&issn=17578981&linkType=ViewAtPublisher&year=2018&origin=recordpage&dig=7c98a27317cb30b97a8d42f2e3b65b64&recordRank=
https://www.scopus.com/sourceid/19700200831?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=57200739331&amp;eid=2-s2.0-85042319603
mailto:mujibur@uniten.edu.my
https://www.scopus.com/authid/detail.uri?authorId=54932645700&amp;eid=2-s2.0-85042319603
https://www.scopus.com/authid/detail.uri?authorId=23482484000&amp;eid=2-s2.0-85042319603
https://www.scopus.com/authid/detail.uri?authorId=57200723282&amp;eid=2-s2.0-85042319603
https://www.mendeley.com/research-funding/501100003093/opportunities?dgcid=scopus_referral_fundingacknowledgement
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85042319603&theme=plum-scopus-theme
https://www.scopus.com/alert/form/document.uri?eid=2-s2.0-85042319603&ATP=document&discoveryEngineID=scopusdoccite&discoveryEventID=NEW&mode=C&AID=NEW&origin=recordpage&view=extended
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85042319603
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85042334076&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Effects+of+Forming+Temperature+and+Sintering+Rate+to+the&st2=&sid=c48e1721e640897914a82e1d53b1ed05&sot=b&sdt=b&sl=63&s=TITLE%28Effects+of+Forming+Temperature+and+Sintering+Rate+to+the%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57200739331&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57200723282&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57200726568&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85035012066&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Effects+of+Forming+Temperature+and+Sintering+Rate+to+the&st2=&sid=c48e1721e640897914a82e1d53b1ed05&sot=b&sdt=b&sl=63&s=TITLE%28Effects+of+Forming+Temperature+and+Sintering+Rate+to+the%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55328831100&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=54932645700&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55550114300&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-78650867188&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Effects+of+Forming+Temperature+and+Sintering+Rate+to+the&st2=&sid=c48e1721e640897914a82e1d53b1ed05&sot=b&sdt=b&sl=63&s=TITLE%28Effects+of+Forming+Temperature+and+Sintering+Rate+to+the%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55743247100&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56209319800&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85042319603&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments

Source Type: Conference Document Type: Conference Paper Find more related documents in

Prc?cc.aeding . Spor!sors: A . o Scopus based on:
Original language: English Publisher: Institute of Physics Publishing
Authors >  Keywords >
References (9) View in search results format >
All Export (53 Print X E-mail Save to PDF  Create bibliography

1 Yoon, EY,, Lee, D.J., Ahn, D.-H., Lee, E.S., Kim, H.S.
Mechanical properties and thermal stability of bulk Cu cold consolidated from atomized
powders by high-pressure torsion

(2012) Journal of Materials Science, 47 (22), pp. 7770-7776. Cited 10 times.
doi: 10.1007/s10853-012-6569-x

View at Publisher

2 Kipouros, G.J., Caley, W.F., Bishop, D.P.
On the advantages of using powder metallurgy in new light metal alloy design
(2006) Metallurgical and Materials Transactions A: Physical Metallurgy and Materials Science, 37 (12), pp.

3429-3436. Cited 25 times.
doi: 10.1007/s11661-006-1037-3

View at Publisher

3 Rahman, M.M., Rosli, M.H., Namasivayam, D.

Effects of sintering schedule on the characteristics of fe-based powder compacts formed
through warm compaction route

(2016) International Journal of Automotive and Mechanical Engineering, 13 (1), pp. 3168-3177. Cited 2 times.
http://ijame.ump.edu.my/
doi: 10.15282/ijame.13.1.2016.4.0264

View at Publisher

4 Mahdi, A.S., Mustapa, M.S., lajis, M.A., Rashid, M.W.A.
(2016) J. Eng. Appl. Sci., 11.

5 Rahman, M.M,, Ariffin, AK., Nor, S.S.M.

Development of a finite element model of metal powder compaction process at
elevated temperature

(2009) Applied Mathematical Modelling, 33 (11), pp. 4031-4048. Cited 11 times.
doi: 10.1016/j.apm.2009.02.005

View at Publisher

6 Rahman, M.M., Nor, S.S.M., Rahman, H.Y.

Investigation on the effect of lubrication and forming parameters to the green compact
generated from iron powder through warm forming route

(2011) Materials and Design, 32 (1), pp. 447-452. Cited 13 times.
doi: 10.1016/j.matdes.2010.06.013

View at Publisher

7 Rahman, M.M., Nor, S.S.M., Rahman, H.Y.
Effects of lubrication in warm powder compaction process

(2011) ASM Science Journal, 5 (1), pp. 11-18. Cited 3 times.
http://www.akademisains.gov.my/download/journal/ASMS)_Vol5_Nol.pdf


https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=f74980efe2b06833bd878ce2d18c2a8d&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85042319603%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85042319603
https://www.scopus.com/record/display.uri?eid=2-s2.0-84868211521&origin=reflist&sort=plf-f&src=s&st1=Effects+of+Forming+Temperature+and+Sintering+Rate+to+the&st2=&sid=c48e1721e640897914a82e1d53b1ed05&sot=b&sdt=b&sl=63&s=TITLE%28Effects+of+Forming+Temperature+and+Sintering+Rate+to+the%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042319603&refeid=2-s2.0-84868211521&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs10853-012-6569-x&locationID=3&categoryID=4&eid=2-s2.0-84868211521&issn=00222461&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=819e4598b04ec8c9033abaf3541b9760&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-33846004798&origin=reflist&sort=plf-f&src=s&st1=Effects+of+Forming+Temperature+and+Sintering+Rate+to+the&st2=&sid=c48e1721e640897914a82e1d53b1ed05&sot=b&sdt=b&sl=63&s=TITLE%28Effects+of+Forming+Temperature+and+Sintering+Rate+to+the%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042319603&refeid=2-s2.0-33846004798&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs11661-006-1037-3&locationID=3&categoryID=4&eid=2-s2.0-33846004798&issn=10735623&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=2f672202fccd69885f024fa533bd1aa2&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85016055500&origin=reflist&sort=plf-f&src=s&st1=Effects+of+Forming+Temperature+and+Sintering+Rate+to+the&st2=&sid=c48e1721e640897914a82e1d53b1ed05&sot=b&sdt=b&sl=63&s=TITLE%28Effects+of+Forming+Temperature+and+Sintering+Rate+to+the%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042319603&refeid=2-s2.0-85016055500&src=s&origin=reflist&refstat=core
http://ijame.ump.edu.my/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.15282%2fijame.13.1.2016.4.0264&locationID=3&categoryID=4&eid=2-s2.0-85016055500&issn=21801606&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=5ad88c0986343e6a72bfd8e5b1b346cc&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-67649643500&origin=reflist&sort=plf-f&src=s&st1=Effects+of+Forming+Temperature+and+Sintering+Rate+to+the&st2=&sid=c48e1721e640897914a82e1d53b1ed05&sot=b&sdt=b&sl=63&s=TITLE%28Effects+of+Forming+Temperature+and+Sintering+Rate+to+the%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042319603&refeid=2-s2.0-67649643500&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.apm.2009.02.005&locationID=3&categoryID=4&eid=2-s2.0-67649643500&issn=0307904X&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=59993c5cd04bb3714484826c1f0c475a&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-77956169447&origin=reflist&sort=plf-f&src=s&st1=Effects+of+Forming+Temperature+and+Sintering+Rate+to+the&st2=&sid=c48e1721e640897914a82e1d53b1ed05&sot=b&sdt=b&sl=63&s=TITLE%28Effects+of+Forming+Temperature+and+Sintering+Rate+to+the%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042319603&refeid=2-s2.0-77956169447&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.matdes.2010.06.013&locationID=3&categoryID=4&eid=2-s2.0-77956169447&issn=02641275&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=89bde93a24f00ce3d3f0e29b7e9ad7ad&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-80355140868&origin=reflist&sort=plf-f&src=s&st1=Effects+of+Forming+Temperature+and+Sintering+Rate+to+the&st2=&sid=c48e1721e640897914a82e1d53b1ed05&sot=b&sdt=b&sl=63&s=TITLE%28Effects+of+Forming+Temperature+and+Sintering+Rate+to+the%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042319603&refeid=2-s2.0-80355140868&src=s&origin=reflist&refstat=core
http://www.akademisains.gov.my/download/journal/ASMSJ_Vol5_No1.pdf
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85042319603&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85042319603&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

8 Cristofolini, I, Menapace, C., Cazzolli, M., Rao, A., Pahl, W., Molinari, A.

The effect of anisotropic dimensional change on the precision of steel parts produced
by powder metallurgy

(2012) Journal of Materials Processing Technology, 212 (7), pp. 1513-1519. Cited 22 times.
doi: 10.1016/j.jmatprotec.2012.02.009

View at Publisher

9 Fang, Z.Z.,Wang, H., Kumar, V.

Coarsening, densification, and grain growth during sintering of nano-sized powders—
A perspective

(2017) International Journal of Refractory Metals and Hard Materials, Part B 62, pp. 110-117. Cited 8 times.
http://www.journals.elsevier.com/international-journal-of-refractory-metals-and-hard-materials/

doi: 10.1016/j.ijrmhm.2016.09.004

View at Publisher

© Copyright 2018 Elsevier B.V., All rights reserved.

< Back to results

About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters

1of 2 Next> A Top of page
Language Customer Service
BAZEBICUIVER S Help
PRSI Contact us
IREI P X

Pycckun s3bik

ELSEVIER

Terms and conditions  Privacy policy

Copyright © 2018 Elsevier B.V. All rights reserved. Scopus® is a registered trademark of
Elsevier B.V. & RELX Group™
Cookies are set by this site. To decline them or learn more, visit our Cookies page.


https://www.scopus.com/record/display.uri?eid=2-s2.0-84858952893&origin=reflist&sort=plf-f&src=s&st1=Effects+of+Forming+Temperature+and+Sintering+Rate+to+the&st2=&sid=c48e1721e640897914a82e1d53b1ed05&sot=b&sdt=b&sl=63&s=TITLE%28Effects+of+Forming+Temperature+and+Sintering+Rate+to+the%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042319603&refeid=2-s2.0-84858952893&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jmatprotec.2012.02.009&locationID=3&categoryID=4&eid=2-s2.0-84858952893&issn=09240136&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=75f87890ae2faeba74cdfa3f90a4d9f9&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85032069613&origin=reflist&sort=plf-f&src=s&st1=Effects+of+Forming+Temperature+and+Sintering+Rate+to+the&st2=&sid=c48e1721e640897914a82e1d53b1ed05&sot=b&sdt=b&sl=63&s=TITLE%28Effects+of+Forming+Temperature+and+Sintering+Rate+to+the%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042319603&refeid=2-s2.0-85032069613&src=s&origin=reflist&refstat=core
http://www.journals.elsevier.com/international-journal-of-refractory-metals-and-hard-materials/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.ijrmhm.2016.09.004&locationID=3&categoryID=4&eid=2-s2.0-85032069613&issn=22133917&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=5f7a4e1ae62f9dd401930539bc0546fb&recordRank=
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Effects+of+Forming+Temperature+and+Sintering+Rate+to+the&st2=&sid=c48e1721e640897914a82e1d53b1ed05&sot=b&sdt=b&sl=63&s=TITLE%28Effects+of+Forming+Temperature+and+Sintering+Rate+to+the%29&offset=1&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-84891344731&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Effects+of+Forming+Temperature+and+Sintering+Rate+to+the&st2=&sid=c48e1721e640897914a82e1d53b1ed05&sot=b&sdt=b&sl=63&s=TITLE%28Effects+of+Forming+Temperature+and+Sintering+Rate+to+the%29&relpos=1
https://www.elsevier.com/online-tools/scopus
https://www.elsevier.com/online-tools/scopus/content-overview/
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/legal/privacy-approach
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/
https://www.elsevier.com/locate/termsandconditions
https://www.elsevier.com/locate/privacypolicy
https://www.elsevier.com/
https://www.scopus.com/standard/help.uri?topic=11237
http://www.relx.com/

