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Effect of tellurium on the deformation of sulfides in rolling process
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Abstract: Modification of MnS inclusion by Te is one of the most efficient methods to improve the
morphology and distribution of MnS inclusions. However, previous researches did not generate accept-
able opinions on the deformation behaviors of MnS inclusions during the rolling process after adding
Te. In the present study, the existing form of Te in the 38MnVS6 steel was detected by SEM-EDS.
Gleeble-3500 was employed to simulate the rolling process. The hardness of MnS inclusions and steel
matrix was measured and the statistics of inclusions were performed to analyze the effect of Te on the
deformability of inclusions. The results show that Te initially dissolves in MnS inclusion after adding a
small amount of Te. When the Te content reaches 130 x10 °, MnTe starts to generate. After hot-press-
ing, the inclusions were deformed. With the increase of Te content, the aspect ratio of inclusions de-
creases from 2.3 to approximately 1.8 and gradually reaches a constant value. The hardness determina-
tion result indicates that the deformation resistance of inclusions is not caused by the increase of inclu-
sion hardness, since the hardness ratio H,qusion/ Hrmarix kK€EPS relatively constant after adding different Te
content. The statistics of inclusions prove that the inclusion with a small diameter shows low aspect ra-
tioafterhot-pressing. TheadditionofTecanreducethesizeofinclusions,leadingtolessdeformationofinclusions.

Y #s B E8:2020-10-23

ESWE: HE A RBE LA R (%i'5: 51874195, 52074179).

YEZ N 0T (1987—), B, VLR RITA, BIAFSE 61, 1+, 322 NG Rp R A9 v Je 2 14 el 5 i 4% 5 M RE 42 T, B-mail:
koulvpinlei@126.com; @ RAEH: {15, E-mail: fujianxun@shu.edu.cn.,


https://doi.org/10.7513/j.issn.1004-7638.2021.03.027
https://doi.org/10.7513/j.issn.1004-7638.2021.03.027
mailto:koulvpinlei@126.com
mailto:koulvpinlei@126.com
mailto:fujianxun@shu.edu.cn

3 1

V¥, 2 TEXT R AL AL AL TEAT R R A5

- 181 -

Key words: 38MnVS6, Te, MnS inclusion, Gleeble

0 3=

T e AR AR B B R AT
R A DG, SR T HIE A RN 40 A SO RZ e 4N i U 1
fig. i et o rERE™ DULR s AU A BRI L FL
IS Y | ORI AR™ S5 A 22 W] i
MR . SRAEE . B9 A IR AL T,
ATTEAN I B DL AR R, A1 Bl A
HAEJedR, FHRURRAL " TR A
DHFETE, WA RGE R 2P MnS ZE5L TR H AR
o HRRZETR T2, A7 i i v G i ik 2
TR

Te 5 S [A] F %, PEBAHGE, Te [RIFE T 2B dd
WAL, AL AN o0 A, b o HAE AL i 2
HASTE™  SRIMT Te X e 22 Wbt AR T e 1 1 5 i
RIR2EBAFAEA RS . Katoh™ 28 A, B
Jin Te J& vl JE AL MnTe 44 22 7 MnS 3 2% 4h [,
MnS-MnTe 77635 i 2R 810 °C, 7EHUN Tl 72
TR B SR, 7R L AT AR Rl R L AT, 3
Ik MnS JeZ% Wi, i T MnS JeZR (AR, 7kt e
(Y G ¥ B ARG 78 o, AR sSOURAH SR 52 A Bk

. HATFR FH, —K 4 MnTe 13 ) Je 24
WYy, A B B LIPS TR BE )T o T Te 7£
MnS FAELE—E N B, AT BFE & B Te Al il
MnS i £ 38 fii, M) MinS 78 5L i i A5 i AR
FE . SR Yaguchi” XFARIA] Te ST I 4
T B ARSI 5 SR B Tee oA i B 38 I Je 2 i i

FIWFGE Te Xt HL i 72 v e 2 A8 B B 5 i,
2 L) 38MnVS6 JE 1 A A BIFFE N G2, RS %
BB Te &) 38MnVS6 JTE Te HYMRAEIR
AT, RN T T REELHIRLE, 755 T Te XF
SR TEAT N HUE R, R T Te Xt e 24
FESLH AR PR TR RE SRR

1 Te 40 F WRAFRAH AT

TR 6 BT R it Ay v T = FR B YR R AN [
Te HEl1) 38MnVS6 NEE, INEETT LA 500 g A
& Te W JF IR 38MnVS6 W Gl 3& 1 fir7R, 458
Te W& RN 2 iR, MWAIEE 0 PIE 10 mmx
8 mm AYFE i, XPANAEFR R TS AL 2, 22 )5 Y
K oEE T

#=1 R4 38MnVS6 TN Y
Table 1 Chemical compositions of original 38MnVS6 steel %
C Si Mn P S Cr A\ Al Ti Nb Ni
0.383 0.574 1.399 0.01 0.051 0.179 0.099 0.018 0.017 0.016 0.123
#2 AEHF Te FEx10°
Table 2 Te content in different steels
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Fig. 1 Structure and compositions of inclusions in steels
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Fig.2 Te/S value in MnS inclusions in steels with differ-
ent Te contents
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Fig.3 Temperature control of thermal simulation test
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Fig. 4 Schematic morphology of experimental sample
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Fig. 5 Metallography of inclusions in different samples
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