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Abstract: In this paper, the characteristics and main impact factors of macroscopic inclusion defects in
steel were analyzed by combining ultrasonic detection, location analysis and metallography sample analysis,
based on the production of GCr15 bearing steel produced by BOF-ARS (argon station)-LF-RH-CC process
in Shaosteel, and corresponding improvement measures were proposed. The results show that it is difficult
to remove the fine CaO-Al,03-MgO inclusions, as the wettability of fine these inclusions generated at the
ladle furnace increased with the increase of CaO and decrease of Al,O; content, and the probability of
agglomeration and formation of macroscopic inclusions increase during solidification. The change of acid-
soluble aluminum in smelting process, the refining time of LF and the content of Ca in LF treated steel are
significantly correlated with the results of water immersion test. When the loss of acid-soluble aluminum in
smelting process increases, the refining time of LF is inappropriate and the content of Ca in steel is too high,
the pass rate of water immersion ultrasonic test will decrease significantly. After the improvement, the
amount of liquid inclusions in steel is greatly reduced, and no macro inclusions of millimeter level are
detected in rolled steel with the carbon at the end of converter controlled not less than 0.1%, the LF refining
time in the range of 50-90min, and the index of Ca content after LF treated less than 5. The purity of molten

steel is effectively improved.
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Table 1 Composition of GCrl15 steel (mass fraction, %)

C Si Mn Cr P S
0.95~1.05 0.15~0.30 0.25~0.45 1.40~1.60 <0.020 <0.015
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Fig. 1 The water immersion ultrasonic testing device
BRI R IDURE SRl 77325 s A2, AROCE s AMIREE, a2 B, Jraldn a0y “AS GRut) 7
“LF17 . “LF2” . “RH1” . “RH2” . XPTABAEEN)E, BT 268 (SEM) MEEIE{ (EDS)
X R IR TS RS S5 HEAT 4347 o

= ]
LF 1 &u cc
HhRaik AS LF1 LF2 RHI1 RH2
’ WIS AT A e LRSS MR ks
RutEe i i 1058 #Ji

K 2 MR R U R

Fig. 2 The general sampling operation in melting process
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