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Effect of Quenching and Tempering Parameters on Structure
and Properties of 250 mm x 250 mm Square Bloom of Steel
EAA4T for High Speed Strain Axle

Wang Zhixiang, Wang Yuling and Wu Zhonghua
(Technical Center, Shanxi Taigang Stainless Steel Co Ltd, Taiyuan 030003)

Abstract The production flowsheet for test 250 mm x 250 mm square bloom of EA4T steel for axle (/% . 0.23C,
0.32Si, 0. 70Mn, 0.014P, 0.010S, 0. 18Mo, 0.03V) is 60 1t EBT EAF- LF- VD- 8.4 t ingot easting- rolling- annealing
process. The effect of 880 ~920 °C oil quenching and 600 ~ 650 °C tempering process on structure and mechanical proper-
ties of the steel is tested and studied. With 920 C +600 °C, 920 C +650 °C and 880 C +640 °C quenching-tempering
treatment, the structure of steel is respectively martensite, sorbite + martensite and martensite + bainite; the mechanical
properties of steel EA4T treated by 880 C +640 C quenching-tempering process are R, ,- 525 MPa, R, - 720 MPa, 4;-
23% , U-5 mm longitudinal impact energy- 68 ~ 82 ] and cross-sectional impact energy- 65 ~86 J, and its structure and
mechanical properties all meet the requirement of standard EN13261.
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Table 1 Chemical composition of test steel EA4T /%

MH C Si Mn P 5 Cr Mo Vv Ni
KK 0.23 0.32 0.70 0.014 0.010 1.10 0.18 0.03 0.01
EN13261 0.22 ~0.29 0.15~0.40 0.50 ~0.80 <0.020 =<0.015 0.90 ~1.20 0.15 ~0.30 <0.06 <0.30
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Table 2 Quenching-tempering heat treatment process for
test steel EA4T
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Fig. 1  Schematics of sampling location for 1- longitudinal im-

pact specimen and 2- longitudinal tensile specimen (a) and 3-
cross-sectional impact specimen (b)
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Fig.2 Morphology of structure of test steel EA4T quenching-tempering with Nol, 920 C +

600 C (a); No2, 920 °C +650 C (b) and No3, 880 C +640 C (c) : (a) martensite; (b)

sorbite + martensite and (c¢) martensite + bainite
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Table 3 Effect of genching-tempering heat treatment process on

mechanical properties of square bloom of steel EA4T
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Fig.3  Morphology of impact fracture of steel EAAT by 880 °C-
640 C quenching-tempering heat treatment
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Table 4 Comparison between 5 mm depth and 2 mm depth

U-type impact energy of square bloom of steel EA4T /J
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