Tynsed unuvesd : naveslaivsalasiadneganipwazautiidanaves
wanwasiilen (EFFECT OF BISMUTH ON MICROSTRUCTURE AND MECHANICAL
PROPERTIES OF DUCTILE IRON)

ol e ) ¢ Y P v
91158NUINW: Eﬂ‘fj?ﬂﬁ']ﬁ@j'ﬁ]']iﬂ MT.819UN ‘QQJ}I , 113 nun.

ARty : Tasmn, EPMA, eanunslad, wdnvaewden, 31uiuunsg, anuazidenved

WASLA, NFIATILATIAINUSDU

s A o @

nsAne il Ing U‘a’%ﬂﬂﬂﬂL‘WEJ’s’{’]i’J‘ﬂNﬁﬂ‘iuVIUﬂl@QUﬂll‘VW]llNﬁﬁ]@Iﬂiﬂﬂ%’]\‘!‘\laﬂﬁﬂua%

(%

audAdanaveundnvdewmier Wil oifiuananiidanauazdosiunisiin daf unslus

L 4

(Chunky Graphite) §39633vinsndnmd nuaewmiisrTunmateyassdaimiuananeiu
faust 0 - 0.010% Taetmiinuazyhnisnraeulassadnsnaniadendosganssaivuyly
Wed VIAABUATLLTIUDIUTING UAZNNIVIAABUUIIAY DIy NBAILIaNIzYaIiI0Ee 91N

HanTIdenuItadviitvinarelassaiana Suauunsind anuuds wagaufiuniu

a

W59R DU nvaamien IneuSuiudaiunivuizay As 0.005-0.007 %Bi Juagnuay

s

PaLNe A Jadndaaiunsiindanunsiiakazdrafins1uIunns s danalrant@minig
nafdu tnganizat198lud1unieunuINInTu uanannil n1sanwrdalandlfiiugn
8m51d7U Ce/Bi AAWIAY 1.29 - 1.60 Lﬂuisﬁuﬁaaﬂﬂﬁaﬂﬁ’u%qﬁimaa%’ﬁwammLas

AETANUR IR Eﬁll‘Vlﬁ[ﬂ ﬂ’li’lLﬂ3']“"1/!L%Qﬂ')?ﬂJiQULLaﬂQEL‘MMUQQNaﬂ?iLC‘I&JUﬂNWI@EJﬂ’]iLUaEJu

Q a a

QUMATAARUBIYINARN (TE oy) UaLOMMAT NNEPvILINARN (TEpgn) Wganmaliumadn

9 RUARET)

WUUANAA NAANSVDY EPMA LLam‘lmmudwﬁaﬁmaaﬂl%ﬁLLas%’aIWﬁQﬂwuﬁLmuLmﬂw& 99

a

v o & = { < o
‘VI‘U'WIL‘UU‘U’JLﬂaEJﬁ‘U’ENLLﬂﬁlWGﬂUi%WJNﬂ’]iLL‘UQWJ

AUV IAINTIU AN aeilofatindnw |

Ynnsfinwn 2567 Aeia¥paNTINUTNw .. =t
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This study explores the effect of bismuth on ductile iron to enhance its
mechanical properties and to prevent the formation of chunky graphite. Various heats
of ductile iron were produced with varying bismuth (0 - 0.010%Bi). Microscopic
examinations, Brinell hardness tests, and tension tests were conducted to characterize
the samples. The results indicate that bismuth influences the microstructure, nodule
count, hardness, and tensile strength of the ductile iron, with optimal amount of
bismuth (0.005-0.007 %Bi) depending on section thickness. Bismuth prevented the
formation of chunky graphite and increased nodule count, leading to improved
mechanical properties, particularly in heavier section thicknesses. In addition, the study
demonstrated that Ce/Bi values of 1.29 — 1.60 were corresponding levels that showed
optimal microstructure and properties. Thermal analysis demonstrated the inoculation
effect of bismuth-addition by shifting TEjqy, and TEy,, toward the stable eutectic
temperature. EPMA results showed that bismuth oxide and sulfide were found at the

graphite cores as heterogeneous nucleation sites during solidification.
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