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In this research, grey cast iron scraps were recycled into powders and were then used in
combination with iron powder for producing iron based powder metallurgy parts. Design of
experiments was conducted by response surface method for both the green and sintered parts.
For the green properties, the parameters cast iron powder percentage and compaction pressure,
and for the sintered parts, the mentioned parameters in addition to sintering temperature and
sintering time were selected in five levels as the input process parameters. Transverse rupture
strength and elastic modulus were measured as the responses. Regression analysis and analysis of
variance were used to investigate the effect of input parameters, develop the mathematical
models and evaluate the validity of the models. Scanning electron microscopy and optical
microscopy micrographs were provided to better understand. The obtained results, in addition to
determine the effects of the input parameters, demonstrated the adequate mechanical properties
of the produced parts in industrial scales and the validity of the proposed models. Also, the
proposed method demonstrated its good capability for estimation of elastic modulus of powder
metallurgy parts.
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3- Regression analysis
4- Analysis of Variance (ANOVA)
5- Central Composite Design (CCD)
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1- Jet milling method
2- Response Surface Method (RSM)

Vo



Oed 9 AlSuc sl GOIE i 9903T b olgd oyl w2 9 BT Asly 03uds L)L L33 SII8llie wlabed Sule olgd (5 bwding
adgl dlge poleowd oS5 Y Jour
6}.....55 OO o.>|).3 ‘SILW s_MS).:
Cu P Sn S Mn Si C ke
o+ ¥< BIRYAS RAEEYEAY ofef—efeq I SXIAN < [DO-+ /YO Y/e-YIY YIX-Y/0 TR
)5 o2l s bt oS 5
Fe Mn P Si C pais
ke AT <0 B ERTA RN o[y TN
oo oolasw! LSL“)dﬁtl o)‘L\Jl 1Y Y J’»
SFSB oz ooly 0SS B (59; p 2edl sl a0 O 1y 13 o3Il @35
-¥0 f0-Yo YO-) o8 VeF-YO- YO--F-- (rm) 1,3 o3l
Vo Y/IA Nid Yot Y1V (%) (539 5

oals sslaul o~ L‘ LSL"“;‘ (& S (B8 RECrrY h;l)‘:l o}'..\.\'\ 37

-0 ¥5-Vo Vo) -5 R (um) S5 o3l
VY VeIV YA/FY SYI-A (%) i
(s/508)T U0 () o> &5 (g/cm)Y/0F - g ol 5>
& ool s o)ld ojlil 598
) ¥o-v0 Vo-1-# VoA (um) &3 ojlas
W E Yv/vs YY/FY YENY (%) 555 S

(s/508)Y¥/00 «(J) b ,> &5

(g/cm3)YN ) 5,0l S

g Acm Gos amio b 56 alold A% 5,65 5 aygl; F+ g/s wix &5
Gilhe Ol ol majes bl al> e gy 5l e o/F MPa (glgn Lid
Sy oo solitl sloydg ol o5l Jgoz ol el cavody ¥ Jgax
Syoe SEM pgai 1 o) IS oo o lis 36 1) Olaad el
5 5 1ay09 9 o0 o3 &S sblen was oo (Lis |y oo ot ag
5 b ojlul e aes p gshe by platel leadss o Sgy
3 o eslitul 8y50 ailadl ol o5 olend 5 (Sond sla Sy
(F Jsaz) bayosy ool JBz 5 bz &5 ol oaal ¥ g Y Jslor
ASTM coiy 4 slasloibinl b @l 5 ' Jlo zwibye 5l solizull
o] Cussas [YY]ASTM B212-99 4 [Y1]B213-97

loao,s b paz-pel )on GlaceS s dayy silueslel 5l
o> b B 31 s Gl g 9me 5 gla,lid cov s dilise
FIO s Cealieds ) 2o 03,28 VY/Vmm o YV/Vmm olal 4 Llatie
2oy Ve ol b B 6,5 ls, (el sla el b 4 ais Amm. I
s 25 alosl [YYJASTM B331-95 o Jusbiwl G 5 (55, <o il
D9z 035, phensil 3 g iz Slaple; g bales o ol (slaaris
WA Sy hase glos B ooyeS j0 pdem i al> e o 5l e g ool
ooliiul b ot Sgrcis olakid 5 pls slaarias T b je S plSoxiul
olsilin] @b o mm/min o by labai 4w e el
asle gladiges (o WY US55 sl covsay [YFJASTM B 528-99
t s ialoj] ogass Taty b olan Lad e olRius (59, 2 1, 0
axkd S 5 Gialojl el 5l ey 1y diged plos oY S 5 sl
Ao e LS

P ol 09031 3 b ! el Y
L Wilgs oo (0) Sl ais wijls o (15,5 15 dal, a7 solse (sl

1- Hall flowmeter
2- Transverse Rupture Strength (TRS)
3- Fixture
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