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Mechanism Analysis and Process Improvement of YG1900
Ultra-High-Strength Steel’s Non-Uniform Properties
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Abstract During performance testing of ®200 mm YG1900 ultra-high strength steel produced by 6 t VIM +6 t VAR
double vacuum process smelting + forging material process, the uneven performance is found. In this paper, the scanning e-
lectron microscopy and electron probe analysis are carried out on the microstructure of samples with uneven performance, the
result shows that the segregation of carbides in structure caused by the segregation of W and Mo is the reason of uneven per-
formance. After conducting a series of measurement by reducing the melting rate of vacuum consumable smelting from 4 ~
5 kg/min to 3 ~ 4 kg/min, increasing the homogenization temperature of forged steel ingots from 1 200 ~ 1 220 °C to
1230 ~1250 °C, and increasing the total forging ratio of forging production increased from 24 ~30 to 50 ~ 56, the problem

of uneven performance of YG1900 ultra-high-strength steel is improved after process improvement.
Material Index Ultra-High-Sirength Steel YG1900, Performance, Segregation
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Table 1 Chemical composition of YG1900 steel/ %

T 5 C Cr Ni v Mo

Co w S P Si Mn

e 0.16 4.0 7.0 0.60 6.0
FRiE 0.12-~0.19 3.5-~5.5

6.0~8.0 0.50~0.70 5.0~7.0 11.0~14.0 0.5~0.8

12.0 0.7 0.002 0.004 0.06 0.03
=0.010 =<0.010 =0.10 =<0.10




%3 3

EBERE S YC1900 4 8 92 B2 1 14 R b A MO L3 0 T T2 icitt

© 53

1200 1

1 000 A

800

BETC

400 A

200 A

=200

600

1060 °C x 1h
| ool
FREER 500 Cx2h
FRAE
sy anEde SwE
60 T x
Wt . w _ m=s A
i /h

Bl RRRGEETZ

Fig. 1 Sample heat treatment process
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Table 2 YG1900 steel performance before improvement

Ko/
R,/MPa  Rpy./MPa  A/% /% 1
(MPa - m'?)
1994 ~2111 1787 ~1814 11.1~12.558.9~62.5 72~96
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Fig.2  Morphology of structure of YG1900 steel quenched at
1060 C, cold-treated at —60 °C and tempered at 500 C
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Fig.3 Scanning electron microscope picture analysis of car-

bides in tensile fracture of YG1900 steel
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Table 3 Vacuum consumable melting rate process improvement for YG1900 steel

5 a7
TR = __ RTH _ : __ Mk T __
$EHE/ (kg + min™!) L3/ A HE/V $EH/ (kg + min~') ML/ A R/
0.5~1 4.2 ~4.3 8000 ~8 200 24.2 ~24.5 3.2~3.8 7500 ~7 800 24.3 ~24.5
1~1.5 4,1~4.7 7 900 ~8 500 23.8 ~24.4 3.4~3.8 7 600 ~7 800 24.2~24.5
1.5-~2 4.1~4.3 7900 ~8 200 23.8~24.5 3.5~3.9 7700 ~7 850 24.3-24.4
2~2.5 4.2-~4.6 8 000 ~8 400 23.9-~24.2 3.6~3.8 7750 ~7 800 24,5 ~24.7
2.5~3 4.1~4.3 7900 ~8 200 24,2 ~24.4 3.3~3.7 7 550 ~7 800 24.3 ~24.6
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Table 4 Forging process for YG1900 steel 508 mm vacu-
um arc remelting ingot befor improvement

TIF e ERAE/mm SHEE
il @508 ~ B720

K @720 ~ D400

# ®400 ~ G200 24 ~30

£5 YGI1900 R ®508 mm EZ A RESHERIETE
Table 5 Forging process for YG1900 steel 508 mm vacu-
um arc remelting ingot after improvement

TIF e ERAE/mm SHEE
il @508 ~ B720

e @720 ~ D508

e il @508 ~ D720

ik D720 ~ G400

W $400 ~ $200 50 ~ 56
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Table 6 YGI1900 steel performance after process improve-
ment

Kic/

(MPa + m'?)
2055~2071 1853 ~1863 11.7~13.060.2~61.8 90.39 ~92.40

R, /MPa Rpy.2/MPa A% Z/ %
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Fig.4 Morphology of structure of YG1900 steel quenched at

1060 C ,cold-treated at —60 C and tempered at 500 °C , after

process improvement
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