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Fig. 1 Schematic diagram of the sampling location
F1 BREBRMEENENLERS
Table 1 Chemicalcompositionofconsumedelectrodeandingot Wg /%
JH C Mn Si P S Cr Ni Mo \Y Ti Fe
A FEHR 0.15 0.47 0.32 0.008 0.010 1.03 2.89 0.22 0.061 0.012 A
I BE 0.15 0.45 0.29 0.006 0.006 1.02 2.88 0.22 0.058 0.005 A
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Fig. 2 Thermalexpansiondeformationcurveofthespecimen
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Fig. 3 Microstructure chart of the sample at different temperatures
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Table 2 Heat-treatment process of consumed electrode

and ingot
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Fig. 4 Metallographic structure of consumable electrode and electroslag ingot
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Table 3 Tensile property of the samples

WiH B RJMPa Ry/MPa A% ZI%

Xl 683 531 25 66
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Yia) 666 495 22 59
. Xli 684 567 24 72
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Yii) 675 555 24 73
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Table 4 Impact properties of the samples
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Fig. 5 Tensile fracture of electrode and ingot
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Fig. 6 Impact fracture of electrode and ingot ( 20 °C )
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Research on Mechanical Properties of ZG14Ni3CrMoV Low Alloy High
Strength Steel by Electroslag Remelting Casting

WANG Yu, LOU Yan-chun, ZHAO Ling, WANG Zeng-rui, GAO Yun-bao, DU Qiu, HAN Zhi, YU
Hong-ruo
(National Key Laboratory of Advanced Casting Technologies, Shenyang 110022, Liaoning, China)

Abstract:

The microstructure and mechanical properties of ZG14Ni3CrMoV low alloy high strength steel by electroslag
remelting casting were studied. Experimental results showed that the main in microstructure change
temperature of ZG14Ni3CrMoV was 400 °C , 497 °C, 745 °C , 800 °C , 892 °C , 1 080 °C .The heat treatment
process of consumable electrodes and electroslag ingots was formulated through the microstructure change
mechanism of the samples. Tensile properties of electroslag ingots, R, was 684 MPa, R,,, was 567 MPa, A
was 24%, Z was 72%.The performance difference between X and Y directions was small, the tensile fracture
dimples were uniform in size, shape, distribution, and depth, and the dimple wall was clear and smooth.
Impact properties of electroslag ingots, -20 °C was 216 J, -40 °C was 172 J, -60 °C was 140 J, -80 °C was
102 J, -100 °C was 49 J. The low temperature impact performance had sufficient margin, which was greatly
improved compared to the consumable electrode, and the impact fracture was a typical ductile fracture.

Key words:
electroslag remelting casting; low alloy high strength steel; microstructure; mechanical properties
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