Gt ) o (59U 9 b3 §aay

TN
WWW.journal.eri.acecr.ir :a uis olSsg W

YEVF-Y Fe i Syl LS Conn j dozmo 0uSlinr gy

U awolio :glad > glowd Supiumw L CK4S 0¥ slaosly cdb;b
s Jhuzo (2L 551 9 (o (5 0ble
TS dezme & YKy Lo yaes ! T SBLIL (53995 anbld T Sho 1,2 B Souw Lo joemodums

Ol ol oyl oKl o 8 B Uiy « SCilSo  pwdigeo 0Ll o 6450 (s92eiiils — )
Ol eI S ol v oKl 0lpo  prdigeo 0Tl ckid )] plils T gozeiils =T
O] o o 93,8 olKils o s0laid] g (5,0] pole 0uSCiils sl S sgzeiiils -V

Ol b5 i SUs g5l iils paizeo -F

PRV Ao OleMb|

onl 5o il oo Hledas adgi slaanl daue sy OIS el glp (goudS wlge 2L o Sl sleo g, o £g5

el 4 (Cowl oo oolatwl Bl 5l (gl aieds )l g lgiedy (6, S0ile 10 a0 dgi slwosly 5l gty Yyt

el 3l osle oo e 1y s jhaisra b )85l 5 548 podyg 80 adgs sloanyl)d 4y Sliws asl ilewy ralS

by &b
VE-f/-YIYY

5 2eLlS caSilr Olyisar gl slewdly Sy s wiile cobe (ng slagis, Gl om w8 Bk
(CKA5 5955 51 aslial b aio eyl yo ansl 00 3 ymo (6Kl ik (glosbs, (sl s lasoms Jauogs
5 b UL slaigas @ Toazme (6)Kntle sloosly o] 5 4 wceslons slowl slge Sl sl e sl 2 ot el
Sl e gy o5 s e Ol gl wlad S LEXRD il 5 omis st sglaggesl co olelad NFerm
@ Comd a5k w0 A1) (B (g0l Yo a8l el (Glater p (SGIG (ols> eSa 0 (658l
Syslse ol 1y a8t sl Ths b (Sl wdgs Gl ¢ i jlame Slblrs (20l b (it (6 15k
Sl alS T 45 oS wams se @) 5,095 ¢ Lalen aiile b olio (gl dpdr (g5 M0lain 35t oy Loy auls
Sydise Gl las)glid arwgi b pllen (LIS I8y (emjlame o oY

o5 S tle w28l 3l

t o T (s
VE-FY/-F

Sy 00l
6“‘5)-? LgL«.a)b

mrsedehi@ut.ac.ir : Jyius odiay g Soig 5 Sy ™



Journal of Environmental Research and Technology, 10(18)2025. 42-53

P
0&)‘%&"‘3’:’0

foey

‘ SR ’
ot

Journal of Environmental Research and Technology

journal homepage: www.journal.eri.acecr.ir

Online ISSN: 2676-3060

Environmental Research institute

Recycling of Ck45 Steel Chips by Spark Plasma Sintering: Comparison
with Conventional Machining and Environmental Assessment

Seyed Mohammadreza Sedehi'™, Zahra Maleki?, Fatemeh Norouzi Palangani’, Ahmadreza
Rastegar’, Mohammad Khakpour*

1- Ph.D. Student, School of Mechanical Engineering, College of Engineering, University of Tehran,

Tehran, Iran

2- Department of Marine Engineering, Daryasahili Campus, Amirkabir University of Technology, Tehran,

Iran

3- Faculty of Economics and Administrative Sciences, Ferdowsi University, Mashhad, Iran
4- Fadak Machinery Complex, Gonabad, Iran

Article Info

Abstract

Article type:
Research Article

Article history:
Received:
2025/05/17
Accepted:
2025/10/13
Available online:
2026/02/23

Keywords:

Steel, Recycling,
Machining, Chips,
Spark Plasma
Sintering (SPS)

Sustainable approaches to material recycling are crucial for reducing the
environmental footprint of manufacturing processes. In this study, machining chips
are utilized as a valuable resource for recycling, thereby enabling both waste reduction
and the development of more cost-effective and environmentally sustainable
production processes. Through this method, powder production for advanced
manufacturing techniques such as Spark Plasma Sintering (SPS) is proposed as an
efficient and environmentally sustainable alternative to conventional machining
methods. In this research, a closed-loop recycling process was established using CK45
steel, where machining chips were successfully converted into powder feedstock and
consolidated into bulk specimens. These specimens were subjected to hardness testing
and X-ray diffraction (XRD) analysis. The results demonstrate that this method not
only enhances mechanical properties, including an increase of approximately 30
hardness units, but also provides measurable environmental advantages compared to
traditional machining. The application of Spark Plasma Sintering facilitates the
fabrication of components with advanced performance characteristics while reducing
material waste and associated environmental risks. These findings provide a new
perspective for critical industries, such as aerospace and automotive, where
environmental impact reduction and efficiency enhancement are achieved in parallel
with the advancement of sustainable technologies.
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