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Effect of B on Surface Oxidation Behavior and Phosphatability of Cold-
Rolled High-Strength Steel Sheets

WA E— FURUYA Shinichi JFE 25— v 2 F— Vg5 FREUERPFZEEE EEREE
Y% =) CHIBA Tadachika JFE 2 F—v R F— VISR ISR E(EpgEE - L (T4
fiH fI/L  OKAI Kazuhisa JFE 25— 2 F— VISR RELFRIZEEE 2 v—7 ) — & — « it (1)
EE
0.6 wt% Si, 2.0wt% Mn DG AEFIHIZ 0.001 wt% O B Z b L 728 ¢ AR oM % v ¢, R A—50Co

5vol% HyN, 5% ¢ 800°C THEBIEER 1T\ >, BN REBE 2T ¢ ) ARSTESMLERME ISR E T 508 e i
L7z BEBOIICIE B OB B 2 h0b & F RIS 70 bR Mn,SiO, DIERK S i, —TBIZIBLIR Si0, D54 S 7,
BESIRFEI SIS 5 ¢, B MERIIHCld Mn,SiO, ML 72 DA TH - 7c DIkt L, B EMHH T3 Mn,SiO, 731
KIEL, MnSiOs;, MnO, B,0; DS 1, SiO, BEOEKFEEA LA L 7ce BEINC & D Si, Mn BEEYH3 VAR -

TS DT T2 2 ¢ TRFIMNABIBER 7> > v VORE—»E L, BIEFEEELcefiE L, %
72, B @SS _E ORI Mn,SiO, ¥ ik L 72 Bk Si0, 13 ) ARSI SH LR IME 2K R S 87,

Abstract:

The effect of B on the surface oxidation behavior and phosphatability of cold-rolled steel sheets was investigated
using 0.001 wt% B-added and B-free steels containing 0.6 wt% Si and 2.0 wt% Mn. The specimens were annealed at
800°C in a 5 vol% H,-N, atmosphere with a dew point of —50°C. In the initial stage of annealing, fine granular Mn,SiO,
mainly formed and film-like SiO, partly formed on both steels. As annealing time increased, Mn,SiO, simply increased
in the B-free steel, whereas in the B-added steel, Mn,SiO, coarsened and MnSiO,, MnO, and B,0O, formed, with an
expanded area of film-like SiO,. B addition caused Si and Mn oxides to melt and combine, exposing the base steel and

generating local inhomogeneity in oxygen potential, thereby changing oxidation behavior. Furthermore, the coarse

Mn,SiO, and expanded film-like SiO, on the B-added steel surface deteriorated its phosphatability.
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Table 1 Chemical composition of the specimen (mass%)

Steel C Si Mn P S B

B-added | 0.17 | 0.59 | 2.01 | 0.014 | 0.0007 | 0.0010
B-free 0.17 | 0.59 | 2.01 | 0.015 | 0.0005 —
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Fig.1 GD-OES depth profiles of annealed steel surface
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Fig. 2 FTIR spectra of annealed steel surface
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Fig. 6 SEM image of steel after phosphate treatment for 120 s
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Fig. 7 SEM image of B-added steel after phosphate treatment
for 15s
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treatment for 15 s
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