20214 SEAH/IET0E

ARSI ZRIAEN

EEEN:

RAEE(1994- ), B, T4,
MNEHSHRFENHARL
£, E-mail:1062312804@
gg.com

BIES

hE R, B, #IE.

E-mail:yufusun@zzu.edu.cn

hEDES: TG1435
NEtFRAE: A

W ESHS : 1001-4977 (2021)
04-0415-05

WS HHE:
2020-07-13 UZI¥FS
2020-10-09 WEIHEITHS

%%lzl - %%% FOUNDRY

SR ERIXIBkEFXAELN
FIERERISZNY

KT, HZW, & FE, AER
(BIAS PRI MRS, TR 450001)

E: FJFBEOM. SEMAIXRDIAR T AEHE L ENEMESZRB NI IREBHE K EMELR
MHEENI ., ERER: VMBS T ZHENZ2EFIHESIHE. Feo,Sie. FeSi,. LaSiflFeStH
HRY, STESHE IS, FEUAESR. RTRRE,; MRS T ZFHEN2REHYEA
B EIL T LaSitE, HEBENSE. MaRiRE. FRAEHE L ZNamESRE
EHIRBEBINARENS IEEN S T EREIGREHSIRE . FEIWESTIE
HEZE XN BB ESRIITNARE G R ENRES, 379533 MPaflHBW 168.7. F
BRERIMES L EZHE2EFMIEREFHN AR ERSTIREERN, NMB
IR IR B I B T RVRE

XEEE: IEHY; B2, SMEGEEN, SRER; HFMeE

IREBFRAVEIIRS TMZEMERIMEREMRE, ik (et 7 SHREZ2E
IR RREY . HREE, RINBHEREER, ERTHRITREZIE
FikEae . SkalandR T —FeMEERZER, HF2E iR, &
FEBHYD, ARFANREBFERXRPAEEMAEZONTR. BNRR, 22BN
REE, BNIERE. BRETEABR BB MILERARFIRINEG, $L
TR, BERNEERNEAY). BRUMXITLUEAEZER, BERER. Ait, &
ZEIEFTRARTIRIN—ERNANR, TUEMESKRTHA. M8, FJLL
IBINAENT R OHE, SEHHERNMRE.

RARFIES MR IRV . S8RNER, AR—TraRams
BZBEN, AHESENZERNEIZ, NIKEFHRHTEZELNE, BLURARAE
FlE L ZNEME &2 EFINEREHF BRI NF RIS TR R EFRTIE.,

1 e tREISEINEE

ANt Le Rk B H A PSRN BB R TIE %, BE: A% (KB, EmF0
RESHIMRERL ) « AR, BN, ERUFILERFeSIMIBRES, TIAEN1.6% .
KNBHRZENERBEENRE TS, RAEUZEFIHTER2E, XAF
BHE L ZNEaMESRENHITHERZEES, SRXABNGEZENBRZEHT
XL, AINEEB0.2% . BRIUGGIBEMNSHEIELEZERRY . RERERFE
1350~1380 C . BREFHFHKNMFRNDUWELFTR

KEMMIZHEEMESRZER: —2IWMESTLZ, XBANWMESHZE
BighEsk . |4k, MATS%ETES, fIBEMESRER,;, “—”RRE1IZ, B
MRS EN2RERIERE, MABENF, IIAZES00 Cheis2 h, BE IS

B, fisamEazsen.

II0 IR IBGBI/T 1348—2009% &g p Y BL il iR . I e rE SR 5,

R EEEY . FBXRDMSEMAOFAMARHE LZHNAME G2 B FIRIRER .



Vol.70 No.4 2021

10 (] Founor $55R - H55%

TCERD MIBRIANIREFIRROALERT 28R ; FFEOM
MBI KRB IRAT R A R RNBIRERIEMAR,
FESEREF TR D MERENIE

2 HEERRSH
21 ZERIEER ST

MBS L2NRE T 2HENEmESZReT
AIXRDLHTANE LR . LIIVIRS L2 HI8MNER
EE6287, FTEARPEEME. Feg,Sie. FeSi,. LaSi,
FIFeSTHAER (Ella) ; KiTIRET ZHIBHNZEER
IRAEEE MR, Fey,Siye . FeSi,. FeSHILaSitBE
B (Elb) . WM T ZE=NZ2ER, YWHEE/K

1500 2
1 &
1350 ] S
1200 - Agens..;slm
e ['e ],z
1050 OLasi.
900 AFeS
g 750t
600
4507
3001
150+
0 o
10 20 30 40 50 60 70 80 90

(3
Lg>d

}-n
— %P OD
1
B
£o
F— >
= <>
%>

(a) HUMiRG 12

El FEHEIZHNS

R1 REFHHRNUFR S
Table 1 Chemical composition of ductile iron W /%
C Si Mn S P Cr Mg Cu

3.615 2769 0.229 0.029 0.033 0.029 0.058 0.046
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Fig. 1 XRD analysis of oxygen-sulfur compound inoculants fabricated by two different preparation processes
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Fig. 2 Elemental maps of compound inoculant prepared by mechanical mixing process
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Fig. 3 Elemental maps of compound inoculant prepared by sintering process
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Table 2 Spheroidizing grades and graphite ball size grades of ductile irons treated by different inoculants

R AR ERECR (4 - mm?) I EAED e m BRAEZLH A EER/NER,
B G T2 149 56.82 3 6
AT 138 54.65 3 6
FEUES 227 71 134 68.33 3 5
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Fig. 4 As-cast microstructure of ductile irons treated with oxygen-sulfur composite inoculant of different preparation processes and
silicon-barium-calcium inoculant ( before etch )

(a) HUIRG 1.2

(b) Be&s 12

(c) REHESAH

Es TEHIETZNERESZ2EFEMEREFIEMNEREFRIESEAR (BiE)
Fig. 5 As-cast microstructure of ductile irons treated with oxygen-sulfur composite inoculant of different preparation processes and
silicon-barium-calcium inoculant ( after etch )
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Table 3 Mechanical properties of ductile irons treated with different inoculants

A BihisinE/MPa %1% HBW
HUbRG T4 533 13.7 168.7
Begh 1.2 520 14.0 164.0
TEIES 22 5 5] 474 14.4 146.7
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Fig. 6 Tensile fracture morphology of ductile irons treated with oxygen-sulfur composite inoculant of different preparation processes and
silicon-barium-calcium inoculant
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Effect of Oxygen-Sulfur Compound Inoculant of Different Preparation
Processes on Microstructure and Properties of Ductile Iron

ZHU Teng-zhong, DU Xue-shan, ZHAO Kang, SUN Yu-fu
(School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, Henan, China)

Abstract:

The effect of oxygen-sulfur compound inoculant fabricated by different preparation processes on the
microstructure and properties of ductile iron was studied by using OM, SEM and XRD. The results show that
the inoculant prepared by the mechanical mixing process is composed of the Si phase, Fe, ,,Si,¢;, FeSi,, LaSi,
and FeS phase, the distribution of each element is relatively uniform, and there is no phenomenon of a large
amount of oxygen and sulfur elements aggregation; however, the phase constituents in the inoculant prepared
by the sintering process appear a new LaSi phase, and there is obvious aggregation of oxygen and sulfur
elements. The tensile strength and Brinell hardness of the ductile irons treated by oxygen-sulfur compound
inoculant under different preparation processes are better than those treated by silicon-barium-calcium
inoculant. And the tensile strength and Brinell hardness of the ductile cast iron treated with the inoculant
prepared by the mechanical mixing process are the highest, which are 533MPa and HBW 168.7, respectively.
The main reason is that the ductile iron treated with the mechanical mixing process has the highest number
and the best roundness of graphite spheres, which effectively enhances the ability of the ductile iron to resist
plastic deformation.
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ductile iron; preparation process; oxygen-sulfur compound inoculant; metallographic structure; mechanical
properties
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