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Development and Practice of Refining Slag Series for
High Strength Pipe Line Steels

Jiao Xingli and Wang Quan
(No4 Steelmaking and Rolling General Works, Maanshan Iron & Steel Co Ltd, Maanshan 204302)

Abstract According to the requirement of production for high strength pipe line steels at Masteel and combined with
the forming region of 12Ca0 +7Al, 0, of Ca0-Al,0;-Si0, phase diagram, the ladle refining slag series (% . 55 ~60Ca0,
7 ~128i0,, 25 ~30A1,0,, 4 ~8Mg0) for pipe line tube has been developed and applied. 300 t LF refining practice shows
that with using the refining slag series, the average desulphurization rate is 73. 2% , the end sulphur content in steel is con-
trolled less than 0. 002% ; and the slag series has nice capability to absorb inclusions, the Alt — Als content in steel is low-

er, 1.e. 0.002¢% ~0.013%.

Material Index Pipe Line Steel, Refining Slag, Desulphurization Rate, Inclusions
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Tablel End ingredient of refining slag and change of [S] during LF refining

TN KRl 8 S 5y % Ca0/ Wikt F(S)/% T i 22/
By Si0,  ALO;  MgO  MnO S Tio, Tre Ca0  ALOy P P 24 %

I 10.30 31.25 5.44  0.08 028 0.82  0.50 59.23 1.90 0.006 0.0026 0.0013  78.3

2 10.55 29.56 S5.67 0.13  0.18 0.66  0.6] 55.32  1.87 0.0043  0.002 0.001 6  62.8

310,48 30.22 6.0l 0.08 0.19 0.78  0.60 56.69  1.88 0.0036 0.0011 0.0006  83.3

4 11.62 29.14 563 0.25 0.16 0.8  0.75 55.18  1.89 0.0042 0.0024 0.0014  66.7

5 11.32  29.54 545  0.13  0.20 0.63  0.65 53.35 1.8l 0.0041 0.009 0.0016 61.0

6 11.51  29.65 555 0.2l 0.30  0.78 .19 52.01 1.75 0.006 0.0022 0.0007  88.3

7 8.2 31.25 5.13  0.17 0.2 0.61 0.74 55.62  1.78 0.0034 0.002 0.0012  64.7

8 10.73 32.54 545 007 0.28 0.69 0.5 60.52  1.86 0.0059 0.0029  0.00I 83.1

9 12.41 3315 577 0.18  0.27 0.48  0.74  60.00  1.81 0.0055 0.0028 0.0012  78.2

10 10.66 29.32  5.35  0.73  0.22 0.6l 118 52.36  1.79 0.0048 0.0026 0.0014  70.8

11 10.77 32,67 523 0.16 027 0.83 079 6i.34  1.88 0.0053 0.0023 0.0011  79.2

12 12.09 3354 560 0.17 027 0.26 074 58.70 1.75 0.0058 0.0024 0.0012  79.3

13 10,31  31.87 5.3 0.36  0.27 0.60 0.8  59.60  1.87 0.005  0.002 0.0012  76.0

14 6.95 30.26 4.8  0.30  0.24  0.57  0.79  56.32  1.86 0.005 0.0007 0.0004  92.0

15 9,52 3098 534 0.19 0.20 090 0.76 56.05 1.81 0.0043 0.0006 0.0008  81.4
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Table 2 End temperature and active oxygen of test heats

K 5 KE/ T Hiiay

1 1599 6.1

1597 4.7
3 1 603 3.0
4 1597 5.3
5 1 605 1.7
6 1622 2.6
7 1610 3.1
8 1 603 1.9
9 1 606 2.3
10 1597 3.7
11 1 604 3.1
12 1603 2.7
13 1600 4.3
14 1623 2.0
15 1608 2.0
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Table 3 Capacity of sulphur of test refining slag and Alt,
Als content in steel

e B AR/ % MPEER %

Y5 fo ag 1gCy Alt Als  Alt-Als
1 0.94 0.0012 ~3.72 0.033 0.027 0.006
2 0.94 0.0015 ~4.11 0.040 0.037 0.003
3 0.93 0.0006 ~-3.87 0.030 0.022 0.008
4 0.94 0.0013 ~4.06 0.036 0.025 0.011
5 0.94 0.0015 ~-4.52 0.042 0.029 0.013
6 0.94 0.0007 -3.81 0.029 0.026 0.003
7 0.93  0.0011  -4.11 0.052 0.046 0.006
8 0.93  0.0009 -4.12 0.032 0.023 0.009
9 0.93  0.0011  ~4.13 0.032 0.025 0.007
10 0.93  0.0013 -4.09 0.035 0.031 0.004
11 0.93 0.0000 -3.96 0.030 0.025 0.005
12 0.94  0.0019 -4.30 0.043 0.041 0.002
13 0.93 0.0011 -3.8 0.037 0.032 0.005
14 0.93 0.0004 -3.77 0.039 0.037 0.002
15 0.93  0.0007 -4.16 0.036 0.034 0.002
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