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THE STUDY ON THE EFFECT OF CARBON CONTENT ON THE MECHANICAL
PROPERTIES AND MICROSTRUCTURE OF SPHERICAL GRAPHITE CAST IRON
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Abstract

The study of this research was the effects of varying carbon content on ductile cast iron, specifically
with carbon contents of 3.0%, 3.5%, and 4.0%. The samples were melted using an induction furnace at
temperatures ranging from 1450-1550 °C, with magnesium added at levels between 0.02-0.1% and
phosphorus at 0.05%. Comparative testing of mechanical and metallurgical properties was carried out. The
experimental results from the comparative analysis of mechanical properties revealed that ductile cast iron
with a carbon content of 4.0% exhibited the highest tensile strength at 630.85 MPa, the highest yield
strength at 433.96 MPa, and the greatest hardness at 180.5 HB. In contrast, ductile cast iron with a carbon
content of 3.0% showed the highest elongation percentage at 22.45%. Regarding the metallographic analysis

of the samples with the three different carbon contents, the microstructures were found to be similar. The

Vol 9 NO 1 Jan - Jun 2025


https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%A1%E0%B8%81%E0%B8%99%E0%B8%B5%E0%B9%80%E0%B8%8B%E0%B8%B5%E0%B8%A2%E0%B8%A1

Journal of Science and Technology Thonburi University 14

graphite appeared in a nodular (spherical) form, with the microstructure comprising approximately 80%
ferrite and 20% pearlite—consistent with the standard metallurgical characteristics of ductile cast iron.

Keyword : Spheroidal graphite cast iron, Ductile cast iron, Carbon percentage, Ferrite, Pearlite
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i 16 lassasisaniavesraslsduaziisaladuSinanisuau 4.0% (X100 pm)
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6 DMIIAIUNAL NISILATIEMIDATIFIUKANVDILANE 1HLAS 89T AT AIUNAN VDI LANLLUUA LAY
SPECTROMETER MODEL : F — MATE BRAND NAME : BAIRD FOUNDRY MATE LianaaauUSunaadIukauiaviun
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A15199 1 dnT1dIuNaLvRLNANaawNs dnauATiuSuaAT 3.0% , 3.5% waz 4.0%

Usanauiildl (%)
Yol Jownilidange | Saydnualstg | avezmeu | Carbon Carbon Carbon
3.0% 3.5% 4.0%
ASUBU Carbon C 6 3.07 3.53 4.01
AU Silicon Si 14 272 2.69 2.67
uwusnila Manganese Mn 25 0.29 0.293 0.293
Woanoda Phosphorus P 15 0.0149 0.0166 0.0161
Mz Sulfur S 16 0.0084 0.0093 0.0072
TAsifle Chromium Cr 24 0.052 0.0518 0.0508
wuniigey Magnesium Mg 12 0.0406 0.0374 0.0366
Wan Iron Fe 26 93.4 93.0 92,5
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ANANSUDY 3.0% | 3.5% Way 4.0% NAABIRI8LAS BMAABULIIRY (Tensile tester) TusuATUTINUAIATSUBY
4.0% fANANLIALIABgIARINAY 433.96 Mpa wagdifuunaaImsuey 3.0% JAiAnuiAuldsdigawiiiy
335.68 Mpa AnAaiuiimuduiusiniuiuUsinanveu nanie Weusinandvewdiuty manuduasd
wlfudfumuesUSinaumiveu kunasineléiunnsgiu ASTM Designation: A 536 - 84

3 nmsneaeaAUesdunsinaguualidn andedidunisdavestunuiifuiiudinifuen
3.0% , 3.5% Uay 4.0% NAADITILLATOMAABULIIAY (Tensile tester) Fuuiifiugunaminueu 3.0% fien
Wesldumsiniadugegauintu 22.45% wasiifluSunauria1suou 4.0% Jandesidunisiadedemaawiiiy
14.32% Andesiiunmsdasiianuduiusinduiuiunmueiveu namde Weudinuaueutiosas Andedidu
nsBasaeiuuliuivtunuvesUSinumiveu thunasinielfinasgiu ASTM Designation: A 536 - 84 w84
USnaunsuauiia 3 fn

4 nmsmaassmAauuaUrald aauudedtunuiiviinariaiveu 3.0% , 3.5% ua
4.0% vnaowsiniemadeunuLTeuestan (Hardness tester HB) Sunuiifiusinaeiaiiuou 4.0% Sa1au

wlaadegeaaiiu 180.5 kg/mm? wasfifiuSunaeiasueu 3.0% drrnuuduaiemanyinfu 170.75 kg/mm?

= v o ¢

ArANULTUasTanlaNuduRUSHnRuUAUUSIUASUBL NAMAD LB USUIMATUBUALTY ANAINLAILLT VD4

q

v
o =<

anaziiuunliiindunuvesUiinanisveu iunaein1glauinsgiu ASTM Designation: E 140 - 02 veU3uau

ANSUBUTIY 3 AN
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5 MnmsdesndemanssatagUiftenuilassadisqanianTu il
1) Mnmsihunudesndesganssmidionsiaaeulassadisganiansureaninrdeunsininay
FRUSHIAIMISUOY 3.0% | 3.5% WAz 4.0% FI8UUINAILAZLE IAYBAAURLYINAY 100 um zuiuladn dnam
Tnssasaganmaazdidnuasvesunsiidiinay nanife ansueuuiavidsumegludemdndusumiuidnuns
\nanaud laifnsdesusaduuuudnvazdmuey iulassaafiiunszuiumvassiia wazkunmus neld
UM ASTM Designation: A 247 - 19
2) MnnshdunuiikIunssuuNsianToufensntaniou udesiendesanssmidiieAnw
Iﬂiqa%wamm?mmmaaLﬂ%ﬁlaﬁLLasLW@ﬁiﬁmaa%ummﬁﬁU%mmﬁwm%wau 3.0% , 3.5% wag 4.0% AU
AMuaziBeavesaudinfiu 100 um awdiuldd anmlassairmaniaturedasaianeslsiddutudnn wee
Furedlassarafidaladiiududc Wegrsdaau mnnsuesdnuazredasainganadmeoniaazuandii
1 Binadlassainsveaneslaiasiiogussan 80% vesiuil warUiialasiaiswoadialadasiloguszanm 20%
H1unauaIN1eliNInsgIu ASTM Designation: A 247 - 19
6 mimaa‘uLLsJﬂé“mﬁa'mmauiawaajmsﬂumé‘nmdal,mﬂw%auﬁﬁﬂ%mmm%‘uau 3.0% , 3.5% way

4.0% wansveaaeumeliiiud dnsdrunanvedlansiiognigluiunutiu flesiduvessglave Awis1ad 1

USunamessiglaneanag Sesidu £ liiiu 1% Tunawinsniuaeudandniuanudieds egaelduinsgiu
ASTM Designation : A 536-84
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