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Table 1 Chemical composition of SiMoV vermicular graphite cast iron material wg/%

C Si
3.18 4.62

Mn P S
0.27 0.028 0.018

Mo \% RE
0.86 0.29 0.033

Mg Ti
0.014 0.03
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Fig. 1 Dimensions of Y-shaped test block

MR Z D EESTT . EERENEN, B
S N TR AN E 2P~ R #AE, F7E500 C.

600 “C. 700 C#0800 CFNES B &EEIR. KBS
et ia M SR ERE, BeEMNABIENR, i
FIHERZFIL mm/min, BIEFEZEEEN 5 C, il
FEINAEHISIRE, (RIE30 minETiie . SighiH
MWERE, SAXNARRE NS ORRETA
MBS, MmEREIIE A E )T ISR
O, #IpkSHE, FEAOLYMPUSEHEMIENRSIEHL
HEERASR, ARAEIRE NORSY EBHE.

2 AR
21 SiMoV BB SRAR
SIMOVIE B A SIBARAEFTR . NEIBR

E2 SERRHERT
Fig. 2 Dimensions of high-temperature tensile specimen
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Fig. 3 Microscopic OM image and carbide SEM morphologies of SiMoV vermicular graphite cast iron
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Fig. 4 EDS spectrum analysis results of carbides
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Fig. 5 Stress-strain curves of SiMoV vermicular graphite cast irons at
different temperatures
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Fig. 6 Temperature dependent curves of high-temperature tensile properties of SiMoV vermicular graphite cast irons
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Fig. 7 Tensile fracture morphologies of SiMoV vermicular graphite cast irons at different temperatures
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Fig. 8 EDS spectrum analysis results of point A in the tensile fracture of sample at 800 °C
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Fig. 9 Crack morphologies near 5 mm of the tensile fracture surfaces of SiMoV vermicular graphite cast iron at 800 °C

5 mmff XA IEEFISEMERRTLABRL, #MEEN 5%

R AR RIRGERG . RN REEREME, HE—EXIE L0 A EIRE MR DA EEEm S
—RIAEFINRUNERZANRRANVET R, =2 BT FARIL, TRIEE FRRHRRLY REWA
NESERRANET R, RUZUBERFT EN ERIFZERAHIE . 500 CTRRLY BUEHEY EAE,



Vol.73 No.9 2024

10 (] Founor $55R - H55%

(c) 700 °C

RAOBIMRERLAIEMNT FE; 600 C IR RES
MRETN, BRTERUAT BIELSL, EHIT
THIR RN R RKEERAT fE; 700 CTHRRNT
RRNXT RISIEENRE, TXRNQERER
BEAE(R, TZREE RIS, 800 C AR T E2W_—
IRELAY AT, BRRGE2EEN T aNEER
o, H—HEET RN R, 2WMEELHE
RO RAIFFE

3 otrF0iie

SiMoVIZEFH USRI EAME SRR
THKIBIEIR —, RE T MENSRIRE LR . Mid
WERTTLIEY, SiMoVIEEHES RRERERE
A STAIE TR, f£700 CLL T RE FEE
50 MPalA T, HIBBEMNSRRUINSR ., s2E NEA
FEZ —=2SiMoVIGSEF %R EEEMRBLNERER,
MHKRE RO FEE . SRS RO HEE
REMAE, ZHURRBBENR, TRSMHE
MR, FEEESRETR. BT, XEEBL
700 Cfg, HSRABLIEEEABETIES, BT
SIRMNAMOH—ZRE T HRRARMAFXNSE
s@fE, S3800 CRLLIEER®RE{N4A0 MPaic .

549, RIBRTOORSY BIFETH, SiRH(E#
ISR SiMoVIEE R R U E AR D IERIRAERR
i, ENEBET:. OAR5EAREREEANE, S
REF=EMN S, SIRHELR;, @AF. BERFEHIR

.@pm Iy R
-
(d) 800 °C

E10 FEHIEETSIMoVIGEFEHAL R340 BR
Fig. 10 Morphologies of tensile fracture crack propagations in SiMoV vermicular graphite cast irons at different temperatures
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Research on the Elevated Deform Behavior of SiMoV Vermicular Graphite
Cast Iron

DONG Peng"?, XIAO Gong-lin"?, YANG Zhi-gang"? XU Xiao-hui*?, CHEN Kun"?
(1. Changzhou LeadRun Casting Co., Ltd., Jiangsu Provincial Engineering Research Center for Casting Technology of Key Parts for Rail
Transit, Changzhou 213164, Jiangsu, China; 2. CRRC Qishuyan Institute Co., Ltd., Changzhou 213011, Jiangsu, China)

Abstract:

The elevated deformation behavior of SiMoV vermicular graphite cast iron in the temperature range of
500 °C to 800 °C was studied through experimental methods of optical microscopy, scanning electron microscopy,
and high-temperature mechanical properties testing. The results indicate that the strain range in the yield stage
of the stress-strain curve does not show significant growth or change, while the length of the strain interval
from the necking stage to the fracture process significantly increases, with the increasing of the temperature,
leading to softening of the material. Meanwhile, the tensile strength and yield strength sharply decrease with
increasing temperature, with a decrease of 740% and 935% in yield strength and tensile strength
at 800 °C compared to 500 °C . However, the extension shows the opposite trend, increasing by 479%. The
origin of the crack is the tip of vermicular graphite, and the decrease of high-temperature strength is not
only affected by the microstructure characteristics of the ferrite matrix, but also related to the oxidation of
vermicular graphite at high temperature, leading to forming of secondary crack propagation.

Key words:
SiMoV vermicular graphite cast iron; stress-strain curve; high temperature mechanical properties; crack
propagation
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