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Effects of Additional Elements on the Mechanical Properties of
HSLA Cast Steels

Jai-Hyun Park and In-Bae Kim*

Abstract

The effects of additional elements on the mechanical properties of HSLA cast steels such as hardness, tensile strength and
charpy impact energy have been investigated. Test results showed the mechanical properties of HSLA cast steels were superior
to those of C-Mn cast steels. In case of the HSLA cast steels, HSLA cast steels with all addition of Nb, V, and Ti had more
excellent tensile strength than those with individual addition of Nb, V, or Ti. The tensile strengths of HSLA cast steels were
increased as the Mo contents were increased from 0.25% to 0.5%. These are attributed to the solution hardening and the change
of the precipitation kinetics of NbC due to increased Mo contents. The tensile strength of HSLA cast steel was remarkablely
increased as the manganese contents were increased from 0.65% to 1.2% and 1.5%, respectively. However, the optimum com-

position of HSLA cast steels to obtain the best compromise between tensile strength and charpy impact energy compared to C-
Mn cast steel was the additions 0f0.1% C and 1.2% Mn. (Received June 7, 2000)
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Table 1. Chemical compositions of used materials.
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C Mn Nb \Y% Al Ti Mo S/P Si N1 Cr
SC42 0.152 0.85 - - - - - 0.025 0.49 - -
X 0.109 | 0.659 - ] 0.052 a 0.501 °
HSLA 1-1 0.095 | 0.65 0.1 _ 0.05 . 0.5
HSLA 1-2 " " " ) 0.048 - 0.25
HSLA 1-3 L " 0.05 0.05 0.05 ) 05
HSLA 14 z " " " 0.053 . 0.25
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Table 2. Heat treatment conditions for SC42 and HSLA cast steels
Heat treatment . . . . .
W Annealing Homogenizing Austenizing Tempering
SC42 950°C, 2 hr. - - -
- 1050°C, 2hr. 1100°C, 2hr. 600°C, 4hr.
HSLA 1-11-4 . 1050°C, 2hr. 1150°C, 4hr, 600°C, 4hr
HSLA 2-42-13 - 1050°C, 2hr. 1150°C, 2hr. 600°C, 4hr.
HSLA 3-23-10 . 1050°C, 2hr. 1100°C, 2hr, 600°C, 4hr.
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Fig. 2. Comparison of tensile strength for SC42 and HSLA 3-2.

g 7k% BEXS w3l Atelol, a7 16A] B C-
Mn F744l SC42-E ZAE7} 110Hv »112]01 Sas

(SC42 5)& F 204 Hiuje} 7+2 AZAA &F  HSLA 7 dF-E 140Hv oAk =2 78 7HA
(annealing)¥|2lF AMSHA o HSLA 74 A =32 4 F '-;ilt}. o|&3t 7L ‘21797.}& H] el

‘E’@i}(Homogenizing)-.?_f:Eﬂb]-OIEi}(Austenizing)-EéI

¥ %] (Tempering)?] 354 32 QA Efo| E 3L )l

39 254 AR AL 717%1-'?'- AHsHA Sl
7% 1 9 2= C-Mn 73 HSLA F79 A=

180

160

140 |

120

100

o om ]
o 0 o
T

Vickers hardness (Hv, 30kg)

o

BC42 PR HRLA 24 HIA2ZE HIA2ZE HSLAZY HIAZAC HSLAZYY HRAZ12
Q.05ND 0. 1aND QO05Ti 01Tt D 15T DOsv o15v

Specimens

Fig. 1. Effect of alloyed element on hardness for various cast

steels.
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Fig. 3. Comparison of optical microstructure for SC42 and
HSLA 2-4.
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Fig. 5. Comparison of tensile strength for Nb and Nb-V HSLA
cast steels with different Mo contents.
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Fig. 6. Effect of microalloyed elements of HSLA cast steels on
tensile strength.
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Fig. 8. Effect of microalloyed elements of HSLA cast steels on

ferrite grain size.
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Fig. 9. Comparison of TEM for various HSLA cast steels. (a) HSLA 2-5 (0.15Nb) (b) HSLA 2-10 (0.15T3) (c) HSLA 2-12 (0.15V) (d)

HSLA 2-13 (0.05Nb-0.05V-0.05T1)
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Fig. 10. Effect of carbon and manganese contents on the tensile
strength of HSLA cast steels.
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. 12. Compaison of charpy energies for SC42 and various
HSLA cast steels.
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