FFIR TN
SPECIAL STEEL

55 46 B4 3 1)
+ 112+ 20254E 5 A

Vol. 46. No. 3
May 2025

Cr12MoV s $H B £ %L $ll 13 18 Hh i L 4 By 4=
5TZHik
RO, BTR HFR E M, ARES A F

(1 VTR SR A FRA R JOB) 21440452 BIHERZERPRRLE S TR BE, [iE 200444
3 MR (VL) i B A HE R BRI SE B L 522% 314000)

 E:Cr12MoV R AEBLENR T 90 vl 5 2 g I R — L+ VD R — 9O & 35— i B 51— KEL R J i
il 3 T2 E T Tolkfb Az 7= T 2R 7= 1 Cr12MoV Jd 4K K 50 mm J8 5 A7 FE AR A6 1 IR AR 5 3t i o5 174 1) AL
X BRI AN M RE A E ARSI, Ry i — [, 4545 Gleeble MBI SLI0 5 (7 HABIUH AR , RGHISRE T
AR B AR T L X B AL I SR e o 25 SRR T, 38 B AR A B TR A VS A (H s I s
FREARMA R A BB M o A AR TR X5 e Ak A T 300 1 52 M AN ol 3, (L3 s 348 00 28 %2 1) J B9 PR 3B R85, AT AR kel
WAL B A o AE Tl A P se e SR ATINAGELEE 1 170 °C, 5 h B9 #L T2, IF45 A R 4 Ml R BB L L i
AT ST EE VTGN 4 G ARTE 2 2 2%, S 25 4R T T B 9 A e Ak 400 o it

KGR : Cr12MoV ZEFEE; N SRy 8 EiRALS; B

DOI:10. 20057/j. 1003-8620. 2025-00005 FESES TG142. 71

Control of Carbides and Process Optimization in the Direct
Rolling Process of Cr12MoV Flat Steel
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Abstract: The short-process manufacturing technology of Cr12MoV cold work die steel, involving "90-ton ultra-high
power electric arc furnace smelting — LF+VD refining — arc continuous casting — one-step hot rolling of continuous cast-
ing billet", has been successfully industrialized production. However, the Cr12MoV flat steel products with a thickness
greater than 50 mm produced by this process exhibit a high level of carbide network, which adversely affects the machining
and use performance of the molds. To address this issue, this study systematically analyzes the effects of heating tempera-
ture and deformation temperature on the morphology of carbides using Gleeble thermal simulation experiments and simula-
tion technology. The results indicate that appropriately increasing the heating temperature facilitates the dissolution of car-
bides, although excessively high temperatures can reduce the plasticity of the material. While the deformation temperature
has an insignificant impact on the carbide morphology, enhancing the penetration of deformation into the interior of the flat
steel can effectively improve the distribution of carbides. In industrial production practice, implementing a high-
temperature diffusion process at heating temperature 1 170 “C for 5 hours, combined with controlled rolling in the first four
passes, with the carbide non-uniformity rating improving from level 4 to level 2, significantly improved the carbide quality
of the finished flat steel.

Key Words: Cr12MoV Continuous-casting Billet; Flat Bar; High-temperature Diffusion; Temperature-controlled Roll-
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Table 1 Chemical compositions of Cr12MoV flat steel %

C Si Mn P S Cr A% Mo 0]
1.53 0.25 0.28 0.014 0.006 11.52 0.18 0.43 0.0020
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Fig . 1
flat steel (52 mmXx610 mm )
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Sampling locations on the cross—section of Cr12MoV
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Fig. 2 Schematic diagram of the compression deformation process: (a) different heating temperature, (b) different heating temperature
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Fig. 3 Crl12MoV flat steel direct rolling carbide morphology (a) and dissolution curve (b)
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Fig. 4 Carbide morphology of Cr12MoV steel sample at different heating temperatures: (a) 1150 °C, (b) 1180 °C, (¢) 1200 °C,

(d) 1220°C
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Morphology of carbides in Cr12MoV steel samples at different deformation temperatures: (a) 900 C, (b) 950 C, (c)
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Fig. 6 Effect of high temperature diffusion on carbide morphology of Cr12MoV steel sample: (a) as—cast continuous casting billet,

(b) 1150 Cx2h, (c¢) 1180 ‘Cx2h, (d) 1200 Cx2 h
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Fig . 7 High temperature tensile curves of Cr12MoV steel continuous casting billet samples at different temperatures :

strain curve, (b) high—temperature strength and reduction of area
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Table 2 Cr12MoV continuous casting billet one fire roll-
ing 52 mm flat steel deformation of each pass

JHIR JEJE /mm R i /mm JEF /%

0 150

1 142 8 5.3
2 122 20 14.1
3 110 12 9.8
4 95 15 13.6
5 78 17 17.9
6 70 8 10.3
7 64 6 8.6
8 58 6 9.4
9 55 3 5.2
10 52 3 5.5
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Fig . 8 Temperature simulation of Cr12MoV steel continuous

casting billet one fire rolling 52 mm flat steel: (a) original di-

rect rolling process, (b) optimized direct rolling process
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Fig. 9 Cr12MoV steel continuous casting billet one fire roll-
ing 52 mm flat steel equivalent strain: (a) reduction direction,

(b) width direction
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