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Effects of C, Nb, Mn on Soluble Nb and Mechanical Properties of Nb
Treated Hot Rolled Steel Sheet

Kazuaki SATO and Masayoshi SUEHIRO

Synopsis : _

The effects of carbon, niobium and manganese on the precipitation behavior of Nb in deformed austenite
were investigated in a series of micro-alloyed steels. The steels were hot rolled in a five pass schedule on
laboratory scale mills to define the effect of holding time at 950°C prior to forth pass on the rolling load,
tensile properties and quantitatively analyzed soluble Nb(Sol. Nb).

The increase in amount of C and Nb accelerates the precipitation of Nb and tensile strength (TS) de-
creases with the decrease of Sol. Nb. These results indicates that in the specified rolling conditions TS of
the steel with lower C or Nb content is larger than that with higher C or Nb content.

It is found that soluble Nb increases the rolling load. Therefore, the precipitation behavior of Nb can be
estimated by the change in the rolling load.

The addition of Mn retards the precipitation of Nb and therefore enhances the strength of the Nb treated
steel. .

The observed decrease of Sol. Nb with the holding time is larger than that estimeted by the decrease of
rolling load. This result suggests that the growth of Nb precipitates takes place mainly during cooling
subsequent to hot rolling.

Key words : hot rolled steel sheet; hot rolling; precipitation; niobium; carbon; manganese; mechanical

property ; rolling load.
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h gkt 2 2 % > FEBRBESBELR'Y %o T5 ¢ AA3 0.14%
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1h 3 4 b BT S 0 BALE £ 11 2 5 & 5|83 Y oldig pime iy

(FEAELF7IR, JIS5%) %47~ TRARAL (YP), 5IRMA & Fig. 1. Effect of C content on the precipitation

(TS), &fher (El) ##~7:. Nb OB % &N kinetics of Nb (Steel A : Mn 0.52%, Nb 0.050%).

Table 1. Chemical composition of steels (wt% ).

Steel Al A2 A3 A4 B1 B3 B4 B5 B6 C1 C2
C 0.05 0.10 0.14 0.14 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Neo| OB Obd  Oibds i oob o0le oo b0 &Sl A%, U O

Si:0.1 P:0.005 S:0.005 N:0.002 Al:0.02
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Fig. 2. Effect of C content on the dependence of
the mechanical properties of steel on holding time
at 950°C.
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AlREDBAREL SR EEZ LS., FTHL
BLE517° 10 min LA ETid Al 80 Sol. Nb & A ¥ %
DTEFOREZ C DSV AZH, ASHMED /SR
5.

Fig. 3 13 A1~A3 i TS % Sol. Nb TEHL =%
DT, CENFLTHNIE TS & Sol. Nb OfiICiz R
WHIBI A H A 2 L &Y. Sol. Nb0.01% %470 D TS
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Photo. 1. Optical micrographs of Steel A2 showing the effect of holding time at 950°C.

b) 20 min (Sol. Nb : 0.002%)
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Fig. 3. Relationship between amount of Sol. Nb

and tensile strength (Steel A).
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Fig. 4. Effect of holding time and C, Mn contents
on the rolling load of the fourth pass at 890°C
(Steel A : Nb 0.050%).
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Fig. 5. Effect of Nb content on the precipitation
kinetics of Nb and mechanical properties ( Steel B).
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Fig. 7. Effect of holding time on the relationship
between Nb addition and the tensile properties
(Steel B).
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Fig. 8. Effects of Nb content and rolling tempera-
ture on the rolling load of the third pass (Steel B).
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Fig. 10. Effect of Nb content on the relationship
between holding time at 950°C and rolling load
(Steel B, fourth pass).
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