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O ABSTRACT O

Work has been done on adding chromium and molybdenum to Hadfield steel, from which
crusher hammers and excavator teeth are made. The process of smelting the metals
required to form Hadfield steel with chromium and molybdenum in different proportions
was carried out according to two meltings, then casting the samples in sand molds and
performing rapid cooling in water after casting, then testing the impact, wear and hardness
of the samples.

The results showed an increase in hardness and thus an increase in wear resistance. The
impact toughness also increased as a result of the addition of chromium and molybdenum.
Thus, the resulting steel became more tolerant of heavy service conditions, which leads to
economic cost savings in addition to the scientific aspect..

Keywords: grain boundaries, teeth, quenching, hammers, wear, high manganese Hadfield
steel.
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Foundry-Master 01M0026 Optik 01M0026

Sample
Alloy : FE-100 Mode : PA 20/1/2023 10:02:28 AM
Fe Cc Si Mn P S Cr
1 80.522 1.170 0.251 12.130 0.001 0.001 1.375
2 82.516 1.165 0.275 12.151 0.002 0.001 1.635
Average | 80.519 | 1.167 | 0.263 | 12.140 | 0.015 | 0.001 | 1.505
Mo Ni Al Co Cu Nb Ti
! 0.912 | 2.845 | 0.111 | 0.010 | 0.012 | 0.004 | 0.001
2 0.868 3.324 0.546 0.090 0.020 0.002 0.003
Average 0.890 3.084 0.328 0.05 0.016 0.003 0.002
\% w Pb Sn B Ca Zr
1 0.002 0.001 0.002 0.010 0.001 0.001 0.003
2 0.008 0.001 0.001 0.009 0.001 0.002 0.003
Average 0.005 0.001 0.001 0.009 0.001 0.001 0.003
As Bi
I 0.000 0.000
2 0.000 | 0.000
Average | (.000 0.000
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Average 2.101 3.085 0.328 0.05 (.016 0.003 0.002
v w Pb Sn 8 Ca Zr
1 0.002 0.001 0.001 0.010 0-001 0.002 0.003
2 0.008 0.002 0.001 0.009 0.002 0.002 0.002
Average 0.005 0-001 0.001 0.009 (.001 0.002 0.002
As 8i
1 0.00¢0 0.000
2 0.000 0.000
Average 0-000 0.000
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L F 105135 6080 1.00max 0912 0.07 max J|

ASTM A128 4l ciliualsal) coa ALl 3ysh cilisal (1) Jei

: e laY) JLadls Seludl) JLIa) sl

e

-6

co 5D Jal/ Jalaall (a sl L)y ssladll S8 HLaal Las ol daala plie 3 s el &
Ol o Ll pagy JEAY) (grms pipe oule app Jlaniad 2y Cia 588 Ayl s Bsldl) Lzl
& sl 310 e Layysi 30 Kg Jeal) Gulays aaliil) 310} 4hait we e Gl o ol s Ly g

journal.tishreen.edu.sy

178

Print ISSN: 2079-3081 , Online ISSN:2663-4279



ki ol Giia HL (3ylaes chliall Gliad b Jaxinall alisls il o [nY) Zasliay aruall dikia 35

kg Do SLAAY) Jes dand Juals ssldll (S8 aupe 58 @l Y1 dalue DA G kel Gl (15
Bsladl) a1 Slea (2) JSE Cs MM Bse SV daliee e

I8 LR Slea (2) e
Gy (ol hladl Gail) Slea phainl o5 elia¥) (ol Luldl LEAY) diph ade teliaYi-2
{(3) Sl b SLsaY) &) pen s Cun ASTM G65-94 diaalsall

Lay,0 S AL Y /

< /| et ||
’

N/

/ \
o
|

syl LA Sl (3) Jed
H((4) IS8 b dainse) dndgaill Ll
[15] 3.2-12.7 mm Sl <3y (25 X 76 mm?) el <l Julaiase (S L a5

s LY JLEA) L clial) gaa) (S (4) Jed

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
179



Tishreen University Journal. Eng. Sciences Series @ 2023 (6) 2asll (45) alaall Lavxigl) aglall . 0050 daala dlae

chu pe doll Glya dlSial e ol dlall Gyl e o) Logliall aaaty o o2y LEAY) diph )
Wiaslie Cavn Asall Ll o Ciiin U bl amy sa LY diph e Gangd) ol Ly cald)
3 alsalls eopma LAl Jal e aaall 8 5)luall & e lia¥) HLa) & () Badse gk e oladll
o2 HLoal) Aiph (8 (hlaaY) & aag dal e LJ8 aaall B gl 5S5 dadipal) oY) dalie

(Mm?) el bl aUas G 1Y) e Aaill aasll 8 5lual) Jlaie aaat i of (ol

s 1Y) JLas) Ay HLasy) oo gl mhaad) (5) Jedd

s AN g boludl) JlLod) il LBl -7
Llail (4) Jsaad) gy caphal) Slallaall su5 gn Oienall 0o IS 35bdll i) i (3) Jsaad) o
ASlans o)yl daglidd Gy ellyy ASTM G65-94 dpal HLaY 4SyeY) donanll dialse covn LEaY)
Cuad elan gag Clysall (e 23 d2e Ja) (e elpiall (5ad Jama dilie g olgial) Jama G Cus ilisal)
%5 diushy 35y G IS oy phadinly Jama @S] G e pall il a3 el eliaYl pad
i) (g Aslie 1Y Lalal) 8L Cun ol iaY) daglias 35kl Alle Ssall panadall B aatll Jlesivd &
Boludll Ao la g Aiasdia

posinlgag ag S g Aldala Nsa! Bgludl) LR b (3) Jgaad)

heal) L gidll aadll Al
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A 130 6000 4309
B 130 2000 1436
o 130 100 71.8
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