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Effect of Subcritical Quenching on Microstructures and Mechanical
Properties of Boron-nickel Added Nb-treated HSILA H-beam
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Abstract; Microstructures and mechanical properties of subcritical/complete quenched and quenched &
tempered boron-nickel added Nb-treated high strength low alloy (HSILA) H-beams were investigated.
The results indicate that the subcritical quenched and tempered steel exhibits good combination of
strength, plasticity and toughness. Yield strength, tensile strength and elongation of the subcritical
quenched and tempered steel is 512MPa, 595MPa and 27 %, respectively. Its ductile-brittle transition
temperature is —88°C. The quasi-polygonal ferrite and dispersed small carbides make sure high plas-
ticity without dramatic decrease of strength after tempering. The carbides promote grain refinement
by pinning effect and have little influence on toughness.
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Table 1  Composition analysis of experimental steel (mass fraction/ %)

C Si Mn P S

Ni B N O Fe

0.14 0.22 1. 31 0.018 0.005

0. 45 0.001 0. 004 0.005 Bal
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Fig. 1 Dilatometric curve of specimen being heated
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Fig. 2 Schematic diagram of experimental procedure
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Table 2 Mechanical properties of experimental steels

on X0/ Aw/]
No Condition os/MPa  g,/MPa 8/ %

MPa % 20°C —40°C —60C —80C —100C
RO Hot rolled 432 515 29.0 14935 165 69. 2 19.2
Ql 870°C quenched — 800 18.5 14800 118 42.1 32.3 — —
Q2 950°C quenched — 993 16.0 15888 88. 8 27.8 20 — —
T1 870°C quenched &. 600°C tempered 512 595 27.0 16065 220 230 234 209 45
T2 950°C quenched & 600°C tempered 680 745 18.5 13782 204 191 119 126 39
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Fig.4 Tensile strength,elongation, product of strength and ductility and ductile-to-brittle

transition temperature (ETT50) of experimental steels
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Fig. 6 Optical micrographs of experimental steels with different heat-treatment processes

(a)870°C quenched; (b)950°C quenched; (¢)870°C quenched+600°C tempered; (d)950°C quenched+600°C tempered
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Fig. 7 SEM micrographs of experimental steels with different heat-treatment processes

(a)870°C quenched; (b)950°C quenched; (¢)870°C quenched+600°C tempered; (d)950°C quenched+600°C tempered
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Fig. 8 TEM morphologies of extraction replica of quenched and tempered specimens

(a)870°C quenched+600°C tempered; (b)950°C quenched+600°C tempered
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