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Reason Analysis on Speckle Segregation of EA4T Railway

Locomotive Axles Steel

ZHANG Chun-hong'*, LI Yu-quan’, YANG Jie-ming"?, LIANG Yi-long'
(1. College of Materials and Metallurgy, Guizhou University, Guiyang 550003, China;
2. Shougang-Guiyang Special Steel Co. Ltd. , Guiyang 550005, China)

Abstract: The reason of speckle segregation in EA4T railway locomotive axles steel was analyzed by means of

macroscopic examination, chemical composition analysis, metallographic examination, process analysis and furnace

number statistios, etc. The results showed that the speckle segregation was the alloy composition positive

segregation, and the main reason was the improper smelting parameters including material granularity, temperature

and taper of ingot moulds and molten steel superheat.
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Fig. 1 Speckle segregation in EA4T billet
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Fig. 3 Microstructure of longitudinal

section of speckle segregation
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Fig. 4 SEM morphology of speckle

segregation in low magnification
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Fig. 2 Microstructure of cross section of

speckle segregation
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Tab. 1 Analysis results of micro area chemical

component of EA4T billet (mass) %
ML RER e
bR fE
T Ak WATX Bk
C - - 0.07 0. 06 0.22~0. 29
Si 0. 61 0. 61 0. 52 0. 38 0. 15~0. 40
Mo 0. 40 0. 22 0. 38 0. 23 0. 15~0. 30
Cr 1.41 1. 25 1.59 1.17 0. 90~1. 20
Mn 0. 98 0.91 1.12 0. 85 0. 50~0. 80

Fe 96.53  96.86  96.48 97.31 —
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Fig. 5 SEM morphology of speckle

segregation in high magnification
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Tab. 2 Remake dimension and ratio of forging
reduction of EA4T billet

B /mm? IR AL /mm? RIE L
300 230 1.70
300 150 4. 00
300 120 6. 25
300 80 14. 06
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Tab. 3 Test results of mechanical properties of billet

with and without speckle segregation

e R R As ENCIRUL FRo I AR UL PV
i /MPa  /MPa /% /] /]
H 680 800  18.5 46/40 30/32
I 620 760 18.5 45/44 30/33
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Tab. 4 Furnace number statistics results

e WL A it Ll

/C /C 1 L1 /%
50~80 - 50 1 2
>80 - 30 5 17
- 40~50 50 0 0
- =50 10 5 50
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