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Abstract

New type of as-rolled steel bar products
has been developed. They are characterized by
an excellent combination of strength, tough-
ness and ductility. The present paper describes
a systematic study on the effect of alloying
element on the mechanical properties of cont-
rolled rolled bars. Trial production test re-
sults, the processing and performance proper-
ties obtained are also described. The HSLA
bars introduced herein can meet the requirements
both of manufacturers and users for the complete
elimination of the quenching and tempering pro-
cess conventionally applied on the selected
automotive components.

I. Introduction

Recently, as an alternative to the quenched
and tempered steel, special attention has been
given to as-rolled bar products to be directly
machined and/or cold drawn for machine and
structural use. The elimination of heat treat-
ment leads to an appreciable cost-saving: energy
-saving, shortening of stock period for semi-

steel. The 100-kg laboratory heats were pre-
pared for each steel by air melting, and the
ingots were forged to 68-mm dia. billets. They
were heated to 1180°C and rolled to 22-mm dia.
bars on a 15-pass schedule. The finishing tem-
perature was controlled to 940°C. Cold drawing
was given up to 33% cross-sectional reduction.
Experimental flow chart is shown in Fig. 1.

Table 1. Chemical compositions of basal steel
(JI8 825C)
(wt.%)
C[si [Mn | P S V Jsol.Al1| N
0.25/0.23(0.75/0.013|0.006(0.091 0.031| 0.0098

product and reduction of transportation expenmses.

For the above usage, medium-C (0.45%C) steels
have mainly been applied. The demand, however,
for improved toughness and ductility gomparable
to those of the conventional quenched and tem-
pered steels has led to the recent development
of the lower carbon steel bars. The present
study describes the properties of low-C (0.25%C)
bar products, in contrast with those of the
medium-C versions. .

I. Experimental Procedure

Table 1 shows chemical composition of the
basal steel together with the contents of C, Si,
Mn, Cr, V and N individually added to the basal
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Variables C: 0.20 v 0.36, Si: 0.23 v 0.78
Mn: 0.45 ~ 1,55, Cr: Tr. ~ 0.94

V: Tr. ~ 0.36, N: 0.0059 ~ 0.0156
Furnace
1180°C
68 mmd
Rough-Rolling Stand
11 passes
31.5 mad

Finishing-Rolling Stand
4 passes

Finishing Temp. 940°C
22 mm? (Total Reduction 90%)

AC

Cold Drawing
i

Y
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Fig. 1 har Rolling Layout



	Vanadium Structural Steels
	BARS
	Properties of Low-Carbon As-Rolled Steel Bars for Machine and Structural Use - 169 H. Ohtani, F. Nakasato
	Microalloyed Bar for Machine Structural Use - T. Sampei, T. Abe, H. Osuzu, I. Kozasu
	Development of Microalloyed Medium Carbon Hot Rolled Bar Products - J. F. Held, B. A. Lauer
	Mechanical Properties and Machinability of a High Strength Medium Carbon, Microalloyed Steel - V. Ollilainen, H. Hurmola, H. Pontinen
	Concrete and Tube Steels Microalloyed by Vanadium and Nitrogen - R. Halbrstatova, T. Prnka, v. Smid, V. Navrat





