FFIR TN

+48 ¢+ 20264E9 A SPECIAL STEEL

Cr12MoV #& B 5 & $HER B FHIE R A L = TZ L

FARA AREIR?, B2, Fiam!, IhaLt, B ', TR
(1 ZRACFF RN EE A AT BRAN 7], K% 11610552 3L TRHE K2, 1L 114051)

O Cr12MoV BLEARE —Fl LR Y w2 ik o S VRV, i TP C L Co & iy , S 5 e PR v B 1 LB [ R 1)
Pt S e Cr Ak i ALy 5 48 NN BOER T BRI R ST AL S B . LA Cr12MoV B BINIE #5487 i 5t 455 I
7% W B R 2480 X S S 2 2 B e R AR A A RS L, A BT T M B R B S A B AR Z M R I
FAE T 2S8R ILE 0. 85 .1 300 CHiE 0. 05 Pa-s & 5 990 C 5 45 i 45 58 H /K Ji i 115 m¥/h 7% 1 K i &
20 m’/h, B HIKOKI 22 2. 2~2. 4 °C R ILRT AR 3P B 45 i dn v JN BE AT T Ak, ©A TS iE g 3R ks
BT MR EAERIBF] 95% ~ 97% , TOLBRARFINFERIAE 1. 0 ~ 2. 09, B AL YU R 2. 0 ~ 3. 590, Bk T &
ELHEE R RS B4 77 WK o TFSE 45 3 AT Ay e e e ik B EL AR 322 45 A B0 i) B e A il 4R L 5 %5

KGR : Cr12MoV BLEAN s B MW7 ik RmAL

DOI:10. 20057/j. 1003-8620. N260071 FE 5K S TFO3

Defect Characteristics and Process Optimization for Carbide
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Abstract: Cr12MoV die steel is a typical high-carbon, high-chromium cold-work die steel. Due to its high carbon and
chromium content, segregation during the late stages of solidification and the aggregation of eutectic chromium carbides
are prone to occur during continuous casting, leading to defects such as surface cracks and localized fractures. Against the
backdrop of Cr12MoV Die Stee continuous casting production, and based on the macroscopic defect characteristics ob-
served on-site, the microstructure of the crack zones, and the distribution of eutectic carbides, the relationship between
cracks in continuous casting billets and carbide enrichment was analyzed. Optimal process parameters were determined as
follows : mold flux basicity of 0. 85, viscosity of 0. 05 Pa*s at 1 300 ‘C, and melting point of 990 °C; water flow rate of the
mold wide face at 115 m*h, water flow rate of the narrow face at 20 m*h, and a cooling water temperature difference of
2.2-2.4 °C. Based on these findings, the mold flux and mold cooling regimes were optimized. Existing industrial valida-
tion results indicate that, following optimization, the non-destructive testing pass rate for continuous casting products
reached 95%-97%, with the center porosity grade controlled at 1. 0-2. 0 and the eutectic carbide grade at 2. 0-3.5. Over-
all quality has approached the level of mold-cast products of the same specification. These research findings provide a ref-
erence for crack control and carbide regulation in the continuous casting of high-carbon, high-chromium die steels.
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Table 1 Main chemical composition and control limits of Cr12MoV %
TiH C Si Mn P S Cr Mo v Cu Ni
bR 1.45~1.70 <0.40 <0.60 <0.030 <0.015 11.00~12.50 0.40~0.60 0.15~0.30 - -
4l 1.47~1.55 0.30~0.40 0.20~0.40 <0.020 <0.003 11.10~11.50 0.45~0.50 0.16~0.20 <0.20 <0.25
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Fig. 1
scopic morphology of the fractures
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Fig. 2 Microstructure and carbide enrichment characteristics of the crack zone in Cr12MoV continuous casting billets :
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Macromorphology of surface cracks and fractures on Cr12MoV continuous casting billets :

(a) surface cracks, (b) macro-
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Table 2 Key parameters of mold flux before and after op-
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Fig. 3 Comparison of the surface quality of the casting billet before and after mold flux optimization :

(a) surface quality of casting

billet before mold flux optimization, (b) surface quality of the casting billet after mold flux optimization
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Fig. 4 Longitudinal cracking defects caused by uneven cool-

ing : (a) hot billet with longitudinal crack, (b) cold billet with

longitudinal crack
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Fig. 6 Comparison of eutectic carbides in Cr12MoV products produced by mold casting and continuous casting : (a) mold casting,

(b) continuous casting
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Fig. 7 Product appearance and hot—charging condition after optimization :

hot—charged rolled. steel
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