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The Effect of Heat Treatment on the Microstructure and
Properties of HI3BESR Large Mould Steel Forging Round Bar

Li Jin"?, Zhou Xu'?, Su Chao'?, Yan Lei'?
(1 Deya Special Steel Co.,Ltd., Huangshi 435001, China;2 Hubei Provincial Key Laboratory of
High—quality Special Steel, Huangshi 435001, China)

Abstrsct : In order to meet the technical requirements of H13ESR large sizes and high-quality mould steel forged round
metallographic structure and impact energy, three heat treatment processes were used to trial-produce forged round bar
with diameter of 600 mm H13ESR and the inspection results were compared.The experiments have shown that: online wa-
ter cooling after forged and spheroidization annealing can obtain metallographic structure NADCA#229—2016 standard
AS9 at the center, and the transverse impact energy of KV2 in the center is 9.3 J; The metallographic structure is AS4 at
the center by forging online water cooling , then offline solid solution (solid solution temperature 1 040 “C-1 060 ‘C, water
and air cooling alternating quenching) and spheroidization annealing, and the transverse impact energy of KV2 in the cen-
ter is increased to 18.3 J; The metallographic structure is AS4 at the center by air cooling after forging, then same offline
solid solution and spheroidization annealing, and the transverse impact energy of KV2 in the center is increased to 17.4 J.
The experiments show that: offline solid solution heat treatment process (solid solution temperature 1 040 ‘C-1 060 °C ,wa-
ter and air cooling alternating quenching) , and then spheroidization annealing (850 ‘C-870 °C,730 “C-750 ‘C) can obtain
metallographic structure with AS4 at the center and the transverse impact energy of KV2 in the center is increased to 17.4~
18.3 J, effectively improving the microstructure and properties of HI3ESR steel, meet the technical requirements of high-
quality HI3ESR large mold steel forging round bar.

Key Words: Online Warter Cooling After Forged; Offine Solid Solution; Water and Air Cooling Alternating Quenching;
Spheroidization Annealing; Liquid Precipitated Carbides; Metallographic Structure
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Table 1 Chemical composition of HI3ESR test steel %
SgE| C Si Mn P S Cr Mo v Al
b 0.32 ~0.45 0.80 ~ 1.20 0.20 ~ 0.50 <0.015 <0.005 4.75~5.50 1.10~1.75 0.80~1.20 -
I 0.39 1.00 0.38 <0.012 <0.003 5.10 1.35 0.95 0.020
R2 HIZESREEN $600 mmEE =FhE 4 ET 2
Table 2 Three kinds of heat treatment processes for HI13ES mould steel $600 mm forging round bar
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5 BEHM - BURTE LK BRI KR )t KPE 35 mineasvl
2B VA —ERALIE K K i 10 min+7K¥ 15 min 1(h) & 1(a)
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Fig. 1  Spheroidization annealing and offline solid solution treatment of H13ESR : (a) spheroidization annealing treatment, (b) of-

fline solid solution treatment
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Fig. 2 Metallographic structure of H13ESR steel after spheroidizing annealing: (a) . (b) online water cooling after forging obtain

AS9, (¢) . (d)online water cooling after forging+offline solid solution obtain AS4, (e) . (f)post forging air cooling+offline solid solution

obtain AS4
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Table 3 Inspection data of three heat treatment processes for HI3ESR steel
o %E;E : : KV2 iﬁlﬂi%ﬂ&lgﬂm — . . ﬁ%ﬁ(HRC: — S
1 2 3 4 5 THE 1 2 3 4 5 S

241 8 8 8 9 7 8 445 445 45 45 445 447 AS9

1 2B [5 14 14 8 8 9 106 442 443 441 44 44 44.1 AS8

F-H{E 9.3(AEH%) 44.4 AS9

3" I 15 15 20 20 18 176 450 455 450 450 455 452 AS4

2 4MB R 16 19 20 21 19 19 445 440 442 443 441 442 AS4

SEHME 18.3(A#5) 44.7 AS4

5" [ 19 21 15 15 18 17.6 443 441 442 445 446 444 AS4

3 6" 5 [ 18 18 17 17 16 172 446 447 446 445 444 446 AS4

A 17.4(51%) 44.5 AS4
FRifEEioR >13.5 44.0 ~46.0 AS1-AS5
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