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ABSTRACT

ARTICLE INFO

Store Steel Ltd. is one of the major flat spring steel producers in Europe.
Among several hundred steel grades, 70MnVS4 steel is also produced. In the
paper optimization of steelmaking of 70MnVS4 steel is presented. 70MnVS4 is
a high-strength microalloyed steel which is used for forging of connecting
rods in the automotive industry. During 70MnVS4 ladle treatment, the sulfur
addition in the melt should be conducted only once. For several reasons the
sulfur is repeatedly added and therefore threatening clogging during continu-
ous casting and as such influencing surface defects occurrence and steel
cleanliness. Accordingly, the additional sulfur addition was predicted using
linear regression and genetic programming. Following parameters were col-
lected within the period from January 2018 to December 2018 (78 conse-
quently cast batches): sulfur and carbon cored wire addition after chemical
analysis after tapping, carbon, manganese and sulfur content after tapping,
time between chemical analysis after tapping and starting of the casting, fer-
romanganese and ferrosilicon addition and additional sulfur cored wire addi-
tion. Based on modelling results it was found out that the ferromanganese is
the most influential parameter. Accordingly, 12 consequently cast batches
(from February 2019 to October 2019) were produced with as lower as pos-
sible addition of ferromanganese. The additional sulfur addition in all 12
cases was not needed. Also, the melt processing time, surface quality of rolled
material and sulfur cored wire consumption did not change statistically signif-
icantly after reduction of ferromanganese addition. The steel cleanliness was
statistically significantly better.
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POVZETEK

PODATKI O CLANKU

Store Steel d.o.0. je eden ve¢jih proizvajalcev plos¢atih vzmetnih jekel v Evro-
pi. Med ve¢ sto vrstami jekel se proizvaja tudi jeklo 70MnVS4. V prispevku je
predstavljena optimizacija izdelave jekla 70MnVS4. 70MnVS4 je visoko trdno
mikrolegirano jeklo, ki se uporablja za kovanje ojnic v avtomobilski industriji.
Med pripravo 70MnVS4 v loncu je najbolj primerno Zveplo v talino dodati
samo enkrat. Iz razli¢nih razlogov se Zveplo doda veckrat, kar lahko povzroci
zamasitev med neprekinjenim litjem in vpliva na pojav povrsinskih napak in
na Cistoco jekla. V skladu s tem je bil dodatni vnos Zvepla predviden z uporabo
linearne regresije in genetskega programiranja. V obdobju od januarja 2018
do decembra 2018 (78 zaporednih serij litja) so bili zbrani naslednji parame-
tri: dodajanje Zveplove in ogljikove Zice po kemicni analizi po izlivu, vsebnost
ogljika, mangana in Zvepla po izlivu, ¢as med kemicno analizo po izlivu in
zacetkom litja, dodajanje feromangana in ferosilicija ter dodatno dodajanje
zveplove Zice. Na podlagi rezultatov modeliranja je bilo ugotovljeno, da je
feromangan najvplivnejSi parameter. Skladno s tem je bilo proizvedenih 12
zaporednih serij litja (od februarja 2019 do oktobra 2019) s ¢im manjSim
dodatkom feromangana. Dodaten vnos zvepla v vseh 12 primerih ni bil potre-
ben. Tudi ¢as obdelave taline, kakovost povrsine valjanega materiala in pora-
ba Zveplove Zice se po zmanjSanju dodatka feromangana niso statisticno zna-
¢ilno spremenili. Cistoéa jekla je bila statisti¢no zna¢ilno boljsa.
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