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Influence of Additive Composition of Protective Slag on
Surface Quality of M2 High Speed Steel Mold Ingot

Hu Jinzhao
(Steelmaking branch plant, Heye Science and Technology Co., Ltd., Shijiazhuang 052165)

Abstract: This paper introduces the requirement of mold casting on protection slag and the function of commonly used ad-
ditives, and according to the character such as composition, melting point of M2 high speed steel, fluorite powder, alkali
powder and expandable graphite are added to the universal mold casting protective slag, and the melting point, viscosity
and spread of the protective slag are adjusted, and a lot of tests have been carried out in the production . When fluorite
powder is added more than 7% alone, or fluorite powder and alkali powder are added more than 4% at the same time, the
proportion of slag area on the surface of M2 high speed steel mold ingot is reduced to 2%, but the ingot body deteriorates
seriously, more than 5% of the pits appear. When fluorite powder, alkali powder and expandable graphite are added 4%,
the proportion of slag area on the ingot surface is reduced to 0%, and the surface of the ingot body is good, which meets the
requirements of M2 Die casting high-speed steel . Suitable for M2 series of die casting high-speed steel protective slag, its
chemical composition is (18-21) %TC, (29-34) % Si0,, (14-17)% Al1,0,, (12-15)% Ca0, (4-7)% Na,0, (2-4)% Fe,0,,
(1-3)% MgO, (2-4)%F , (0. 5-2) % K,0.
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Tab.1 Main Chemical Composition of Steel M2(W6Mo5CrdV2) %o

C Si Mn P

S

Cr Mo \ W

0.83 ~0.90 0.21 ~0.40 0.28 ~ 0.40 <0.030

<0.010

3.90 ~ 4.40 470 ~5.15 1.75 ~2.10 5.60 ~6.30

*x2
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Tab.2 Composition of general mold protecting slag %

ARl TC Si0, ALO,

Ca0 Na,0 Fe,0, MgO F K,0

M2(W6MoS5CraV2) £ 51 13~19 33~39 12~18

10~ 16 2~7 2~4 1~3 1~3 05~2
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Tab.3 Physical indexes of general mold protecting slag
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Fig. 1

square ingot, (h) octagonal ingot

Surface quality of general slag protection ingot : (a)
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Tab. 4 Ingredients of each batch of general protective slag and its application effect in M2

s 24 % M2 b e TR L
C Si0, ALO, Ca0 Na,0 Fe,0, MgO F K,0 Hetl/9%
1 190 334 17.7 15.8 2.27 438 3.51 13 0.67 8§~9
2 193 330 17.1 14.9 3.26 4.43 2.86 1.81 0.87 §~9
3 196 331 17.1 12.9 5.8 4.48 2.05 188 085 6~7
4 190 329 18.1 16.6 2.76 3.83 2.13 148 0.82 8~9
5 187 334 17.8 17.5 3.46 2.85 151 1.4 0.84 7~7
6 197 333 17.2 12.5 6.6 427 2.03 116 088 8§~9
7 198 329 17.7 15.1 3.96 342 2.81 113 098 8§~9
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Tab. 5 Results of the first round of protecting slag test
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4 7 1191 022 A5 00 2k 5 2% ~ 3% ki AR, R, I 49%-5% WO ML 20 20 100
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Fig. 2 Ingot body pits of test ingot: (a) square ingot, (b)

octagonal ingot
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Fig. 3 Surface quality of the thoroughly improved ingot
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Tab. 6 Results of the second round of protecting slag test

BB e g

e BVIOAere e M2 55/ e FE T M2 i B 42 S S s
Al e (Pars) XX R

Bl Gl as
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Tab.7 Results of the third round of protecting slag test
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Tab.8 Physical and chemical indexes of protection slag of mold cast HSS slag
A2 1 %% YR
i A
- TC S0,  ALO,  Ca0  NaO Fe0, Mg F KO kﬁf/ & B g (pas)
M2 51 18~21 29~34 14~17 12~15 4~7 2~4 1~3 2~4 05~2 1130~1180 55~62 0.2~0.25
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