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Table 1 Chemical composition of test cast steel W /%
ZE C Cr Mn Si Nb Ti Mo N Ni
1" 0.193 0.549 0.813 0.231 0.212 0 0.205 0.07 0.498
2" 0.184 0.598 0.807 0.241 0.212 0.108 0.171 0.06 0.461
3 0.193 0.590 0.823 0.247 0.214 0.198 0.181 0.08 0.471
4 0.205 0.580 0.856 0.249 0.217 0.285 0.181 0.07 0.488
5" 0.208 0.579 0.825 0.250 0.219 0.389 0.179 0.06 0.492
IHAFE LB I TR AR 910 mm x 10 mm x TANDC, || BT S T FI9EFE, E2bE

3ImmYEHEE, BREENEEEDBHENXNZEELT
(HBRVU-187.5) LNIEEE, B8NS
HEFNREZBNEEE. BilEHTER. B, 1
YiE, FREMNEHKRHESSEAE BRI HTE
., 60 CIKAINIS minfERARELVIS0IEI I
EHEEHE (OM) WERARHZR D HKIFENEIEE
R, FEME FAE205KE R LURIERITRALERE
Wk, (FRImagelGFIB&EEIE AN S RKE .
BERBMEKER A REME BN EERIE,
FRA%EEREE A RETER, FIFHARNEHBET
T4 (SEM, ZEISS-Sigma 300 ) XHzbiE=md TR
DMERFIXEFELREE (EDS ) e ATHRABTIS
SXNHKINP IR LB RYENE T, RABED
BRI EFRESAFERPIRAY . BER/I375 mL
KL 120 mLIRERER K 16 giriEBR IR &SR . FAX
BHEEATETY ( XRD, 18KWD/MAX2500V ) XGZEEY 3k
HIBR A TR T, EPXEEATEHCR R,
Mt fs ESEE10°0~90°, FEIERH4°/min, AR
ERARINFEELEIEEE D1 mm, #REEH10 mmAY
AEARRLEREE, RIEEER S WELERY, ECMT51055,
BT helit i b T=IR RN .

2 WHIRERSDH
21 VAR

El2a-cBR T AR R A TIE R ERE IR 4
SEMENR, FTLUMSIE SREBITILY (FIETR
12) , BESNARRMEFIR. | BTEE
FATRA PR, LNITHRITE, SEDSH

El ffERYREE

Fig. 1 Schematic diagram of tensile sample size
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ENGEFRIEERENTIN, T EENFARSHNT
THEPHERNAR, TINERENEETERAKKES
e, ElEEREATREPHRRE

FAEKREBR AR EIREINLEEZ BB EE
3, AILUBHIELRR, EREUEEEAUET
NIRRT, WIFR2Fr. BTIEEHS,
B R EIRNBHSESE, 710.1%~0.2%Ti
BER, BHNAKEE, HFN0.4%TiE, RRMEAE
11.29 pm, DERNMTITTERN, BEARNESEIBEM
M. HIWHFNBREFZURKNDERMANE, HTS
ERE—RAEFERER, FLEREKESIREEK
RBRFN, BTIEERS, DERIREKELTREE

T

2 ARATISBIXWHR SRR T
Table 2 Grain size of test cast steel with different Ti content

Titr /% A AR wm
0 13.546
0.1 6.112
0.2 6.789
0.3 9.092
0.4 11.29
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(f) TiKal NKal, 2 NbLal

10 pm 10 pm 10 pm
(a) OTi, I ETH¥; (b) 0.1%Ti, MEMFHEY; (c) 0.4%Ti, MEATHY;
(d) T BT ARERE s (e) [MEIHTH S EIREEEIS s (F) TR B i sE i i
B2 ARETisFEr RIS EERSE DT

Fig. 2 Morphology and energy spectrum analysis of different types of precipitates in samples with different Ti content

(a) OTi (b) 0.1%Ti (c) 0.2%Ti

(d) 0.3%Ti (e) 0.4%Ti
E3 TETESHREEAREFF EBHIEE
Fig. 3 Optical microscope diagram of original austenite grain boundary of samples with different Ti content
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Fig. 4 Distribution pattern of precipitates in samples with different Ti content
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(a) 0.1%Ti (b) 0.2%Ti (c) 0.4%Ti
E5 R EEEE
Fig. 5 SEM diagram of test cast steel
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Fig. 6 Content of precipitates from samples with different Ti content

E7 FETiESEHERTEYIXRDOHT

Fig. 7 XRD analysis of precipitates in samples with different Ti content
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Fig. 8 Hardness curve of experimental cast steel with
different Ti content
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Fig. 9 Change diagram of tensile strength and elongation of
experimental cast steel with different Ti content
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Fig. 10 Fracture SEM diagram of tensile specimens with different Ti content
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Effect of Ti Content on Microstructure and Mechanical Properties of Cast
Steel Containing Nb for Heavy Truck

FAN Ze—xi, DING Wang, YANG Yi-tao
(School of Materials Science and Engineering, Shanghai University, Shanghai 200444, China)

Abstract:

The microstructure and mechanical properties of heavy duty vehicle cast steel containing Nb with different
Ti content were studied in this paper. The results show that with the addition of a small amount of Ti element,
the segregation of Nb element at the grain boundary is significantly improved, and the composite precipitates
are dispersed in the matrix, which plays the role of precipitation strengthening. With the further increase of Ti
content, the precipitates precipitate in chain at the grain boundary and TiN particles agglomerate in bulk, thus
reducing the mechanical properties of the steel. When the content of Ti is 0.1%, the cast steel sample has good
microstructure and mechanical properties.
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niobium; titanium; heavy truck; mechanical properties; microstructure
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