55 43 %55 6 0 W g fl %K Vol. 43, No. 6
2022 4 12 A IRON STEEL VANADIUM TITANIUM December 2022

20MnCr5 W NERIER DD

glafe' ik AR Habhe At

(1. BEMEE AR 5T B A FR AN ), ALk IR I R R S SR 25, D)1 BEA4E 617000; 2. bR Ketia 4 54k
A TRERE, b 100083)

o B ONAEGE AN B, SR A, DR A A e R R R R A B e A AR T . DA
]~ 20MnCr5 5B TS, it X LF-VD-CC T 540 A F=ad R A9 A T R EURE 20 A, I FH A 4 v 7 S e
SRR RN R G B0 Je 22 o TEAR . ROT R s SR E A T R G T ot . 255360, LF kb, 228972
Yk ALO,-MnS B A48, HFil A T KA MnS J2448); Kk 20 min /5 HURE, WEZF] AL,O,-MgO-MnS & &
SeZPIR ALO, Je 2=y LF KM, P38 VD B2 5, W23 AY 32 E9e 25410 MnS Je 244 Fil 2 T BRIE A4 A
ALO, A1) MnS BRI E &I 288, AV 28R a, A W &4 i CaO, 4 1A i MnS, (HFE AL
SRR o EIRHZET R A 2 BB I, T 38 i PR PR i R OB R AR B A TR
IR G F AN A4 B e e iy TEA; AR HT |
FE S-S TF76,TG115 NEMFEL:A  CEHRS:1004-7638(2022)06—0143-06
DOI: 10.7513/j.issn.1004-7638.2022.06.021 FRRE EIRIRS) FRREG (OSID) :

Analysis of inclusions in the whole process of 20MnCr5 gear steel
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Abstract: In order to effectively improve the cleanliness of gear steel and product quality, it is neces-
sary to clarify the evolution behavior of non-metallic inclusions in the smelting process of gear steel.
This paper takes 20MnCr5 gear steel as the research object. Through sampling and analysis of the whole
LF-VD-CC gear steel production process, a scanning electron microscope is used to systematically ana-
lyze the characteristics of inclusion composition, morphology, size, and quantity at different stages of
the smelting process. When LF enters the station, the primary inclusions are Al,0;-MnS composite in-
clusions, among which many MnS inclusions are distributed. After 20 minutes of refining, Al,0,-MgO-
MnS composite and Al,O; inclusions were observed. At the end of LF, the product is unchanged. After
VD breaking, the primary inclusions observed are MnS inclusions, which are nearly spherical and con-
sist of MnS inclusions with Al,O; as the core. There are many magnesia-aluminum spinels, some of
which have a small amount of CaO, and some have a small amount of MnS. However, the main com-
ponent is the magnesia-aluminum spinel.
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Table 1 Main chemical composition of 20MnCr5 %

C Si Mn Cr S P Ni

0.14~0.22 =<0.12 1.00~1.50 0.80~1.30 0.020~0.035 <0.035 0.80~1.30
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Fig. 4 Scanning results of typical inclusions in LF refining process
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Table 3 The size distribution of inclusions in different furnaces at each stage
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