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Behavior of Nonmetallic Inclusions in Ultra-Low Oxygen Steel
25CrMoVNi for High Speed Rail Axles during RH Refining Process

Wei Pengyuan', Jiang Min', Yang Die', Wang Xinhua', Sun Wei’ and Wang Kaizhong’
(1 School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 ;
2 Technology Center, Ma’anshan Iron and Steel Co Ltd, Ma’anshan 243000)

Abstract The steel 25CrMoVNi is produced by 120 t EAF-LF-RH degassing-®600 mm round bloom casting process
with adding Al to pre-deoxidize during EAF tapping, and get [ Al]s=0.030% and adding lime slagging for pre-refining,
adding aluminium shot at surface of refining slag (/% : 53 ~57Ca0, 10 ~ 13Si0,,27 ~28A1,0,, 6 ~9MO, 0.09 ~
0. 10MnO) for diffusion deoxidation during LF refining. The RH degassing refining results show that at end RH process the
T[ Q] decreases from begining RH 0.0013% ~ 0.001 5% to 0.0005% ; TCa in steel decreases From 0.001 9% to
0.0009% ~0.001 7% ; the inclusions transform from MgQO - Al, 0, to (MgO)z(Ca0)x(ALO,)y and into ( CaO) x
( AL, O,)y, finally the amount of spinel type solid phase inclusions decreases rapidly, the amount of calcium aluminate type
liquid phase inclusions increases first and then decreases, and the number density of inclusions in steel decreases from
6. 7/mm’ to 2. 7/mm’ .

Material Index 120 t EAF-LF-RH-CC Flowsheet, RH Degassing, Ulira-Low Oxygen Steel for High Speed Rail Ax-
les, Inclusiens, Spinel
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Table 1 Standard for chemical composition of steel 25CrMoVNi /%
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Table 3 Analysis of steel samples at different RH degassing period /%

X} e A I E Y SR

e pe BB o g ma P S Als T[Ca] T[Mg] T[O] [N)

- AR oun
o | UEMi 0.27 0.26 0.74 0.002 <0.001 0.050 0.0019 0.0002 0.0015 0.0057
BTMHEMAEAS 10 10 0.29 0.26 0.72 0.002 0.001 0.041 0.0018 0.0005 0.0007 0.0034
2 g - = 20 0.27 0.26 0.72 0.003 0.001 0.045 - -~ 0.0006 0.0040
mm *M{)\J[Xj?j}jf‘laiﬂij( %Eﬁ 0.27 0.27 0.72 0.003 0Q.001 0.042 0.0017 0.0006 0.0005 0.005 7

~ A 4

HE(KBER) >1 pm § , MM 0.26 0.25 0.74 0.004 0.001 0.027 -  0.0007 0.00l3 0.0065
e BT ’ 10 0.26 0.24 0.71 0.004 0.002 0.044 -  0.0006 0.0007 0.0038
HeoH o E#A””m ﬁ]é‘ﬂﬁ 20 0.27 0.24 0.70 0.004 0.002 0.037 0.0017 0.0006 0.0007 0.0044
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Fig. 2 Change of ingredient of inclusions in steel during RH refining process: Nol heat (a;) (b;) (e;) (d;); No2 heat (a,)
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Morphology and analysis /% of typical inclusions in steel at different RH degassing peri-
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43 Me-AlL QA1 10] Ca-Al fiREh547% . Okuyama 4530
RS A AR BRI B B R 2115 R Mg
LEMB T AL BT o DR AT 2 A, X — 25

ATfEAL H1 T RH IR K B G P S (2 i0F 1K
Pyt e | B ), BRIV K1) dind at AE R 31 1 Mg (lf
P I R BOR KGN . S o5 A8 45
%W, 1 RH ﬁ%*ﬁfﬁ;ﬁ&hJM‘FWJ‘{MJ%&JMI\‘@J’(.
HH TG A, B A 22 ) 1) 5 o K 8R
REAEAR GF M b AT, S BB 7 vpon] DL s 40 R X —
I (% e i) EA T AR A it
2.3 kARYECRE

R VAT 7/ b G o B 6 g A 2

Bl 3(a) . ATLA L, BRI 2 Wy i O 4 e 3
sl SRR B i1 2 6.7 ’I\/mm’ N
292.7 A/mm’® | BERARS59. 7% , IR R LY

ALO, /% AL, /%

AIO 1%

ALO, /%

a, ) 0l (by ) (by) RH 10 min; (¢, )

( |): } (es)
(dy) end RH



-4 FERREN

436 &

KB REE /(1 -
pow s
W (V] W 1

n
Tty

S
i

i

F(e)

j&“ﬁg 10 min
R

20 min B ik 10 min
BB

20 min v BEvh 10 min 20 min W
BB

B3 RHFEHRIREIRYBER EAIFE : () BiA 44 (b) BAEIZ; (o) B kA

Fig.3 Change characteristics of number density of inclusions in steel during RH refining process: (a) all inclusions; (b) solid phase in-

clusions; (¢) liquid phase inclusions
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