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On the Formes of Chromium Compounds in Rimmed Steel with

Low Chromium Content

Synopsis:

Kazuo KAWAMURA, Hideaki ItoO,

Takaski OTSUBO, and Tomio TANABE

An investigation has been made of the forms of chromium compounds in hot-rolled rimmed steel sheets

containing 0:02~0-1% Cr.
The results observed are summarized as follows:

(1)

Besides chromium in solid solution, chromium was identified both in oxide, (FeMn)O:Cr,O,,

which is coarse particle, and sulfide, FeS'Cr,S,;, which is fine particle, and no chromium and carbide

and nitride were found.

(2) The amount of (FeMn)O- Cr,0, increases in proportion to the increase in total Cr content while
the amount of FeS- Cr,S; is determined mainly by sulfur content regardless of chromium content.
(Received Nov. 17, 1972)
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Table 1. Chemical composition of samples (%).

Cr C [ S ] o
No 1 | 0-022 | 0045 | 0-015 | 0-019 | si <0-01
No 2 | 0:059 | 0031 [ 0-011 | 0-027 |Mn 0-30
No 3 | 0-077 | 0-036 | 0-015 | 0028 | N 0.0025
No 4 | 0-12 | 0039 | 0012 | 0-050 | Al 0-006
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Table 2. Aualytical results of chromium in the
residues separated by various dissolution
methods (25).

No 1 iNoZbNoB\No‘l
Electrolysis | 0-001 | 0-005 | 0-013 , 0-051
I,-CH,OH | 0002 | 0007 | 0-014 | 0-05l
10%HCLO,| 0-001 | 0-007 | 0014 | 0-05l
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Table 3.
perchloric acid.

I:I
0050 N A
g 0040 | —O0— Cr --4-—-—-Mn ‘/
- - Ffo —e-—§ !
3 0030 L
g i
- 0020 A
= %
£ /é’ e
» ) ) -/
e 0010 / ya
77 7
o 7 7
& R4
£ 0005 s
. 0004 l//
2 /
w 0003 f
2 0002 —=* Amaw
> /// g
5 ’
3 1
g 'y
> fi
5 000! 4
a /)
J7
7
000035 {'-
0010 0020 0050 0100 0200
Cr content in steel (%)
Fig. 1. Analytical results of the residues separated

by dissolution with perchloric acid.
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Results of X-Ray diffraction of the residue separated by dissolution with

X-Ray diffraction

ASTM

FeO.Cr,Oy* FeS - Cr,S %% FeS. Cr,Sy%x*
(d A) (I obs.) (d Ay /n) dA I dA iy
Lo " Lo a5 (d A) (/5) (d A) (/n)
3-52 w 3-53 (80) 3-54 (40)
3-35 (40)
2-97 S 2-95 (50) 3-01 (100) 3-02 (100)
2-91. . VW 2-91 (20)
2-87 VW 2:87 (40)
2-53 Vs
2-50 M 2-51 (100) 2-50 (80) 251 (60)
2-29 VW 2-29 (40)
195 (40)
1-93 (60)
1'91 S 1-91 (75) 1-92 (80)
1:76 w L-77 (100) ' 177 (100)
1:70 M 1-70 . (25) 1-69 (40)
1-62 M
1-61 S 1-61 (75)
1-58 (60)
1-49 M 149 (75)

* ASTM 4-0759 MoKg 1=0'70926
** ASTM 4-0615 CrKa 2=2-2909
¥+ ASTM 3-1113 FeKg 2=1"93597
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a) separated by dissolution with perchloric acid. (x10000)
b) separated by electrolysis. (x20000)

Photo. 1.

a) optical micrograph. (Xx600)
b)~ f) Images of characteristic X-rays of each elements existing in
chromium oxides investigated by XMA.

b) FeKg c¢) MnKag d) CrKg

Electron micrographs of FeS-Cr,S;-

e) O;Kg¢ and f) SKg.

Photo. 2. Chromium Oxides observed in a cross-section of sample.
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