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Some Properties of Platelike Carbides Generated by the Rolling

Contact Fatigue

Synopsis:

Kazuichi TsuBoTa

A study has been made on the characteristics of the platelike carbides formed under the rolling track
during the thrust type rolling fatigue tests. By EPME analysis, chemical shift measurements by EPMA
of C-K bands, and electron microscope observations, the platelike carbides are found to be cementites
and ¢ carbides formed independently at a ratio of 1 to I. -

EPMA analysis shows that concentrations of Mn and Cr in the platelike carbides are the same as in
the matrix. The platelike carbides, cementites or ¢ carbides, are etched dark by alkaline sodium picrate
in similar tone. When heated to 800° C, the platelike carbides dissolve into the matrix as the spheroi-

dized cementites do.
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EPMA analysis of platelike carbides.

Plate carbides of Fe-C group

Plate carbides of Fe-C-N group

Chemical composition of Mn, Cr content

Chemical composition of Mn, Cr content

T. P. platelike carbides in matrix T.P. platelike carbides in matrix
Steel No - Steel No —

C% N% Mn2% Cro Mn% Cr% ) C% N% Mn2% Cr% Mn% Cr%
A 1 7.65 0 0.31 0.88 0.34 0.90 A 13 5.17 1.58 0.33 0.92 0.34 0.90
A 2 6.19 0 0.32 0.90 o ” A 14 7.19 1.50 0.30 0.87 ” ”
B 3 5.10 0 0.30 0.87 ” L4 B 15 5.45 0.67 0.29 0.91 ” ”
B 4 5.01 0 0.29 0.88 - 4 B 16 6.56 0.75 0.34 0.85 ” o “
C 5 5.80 0 0.34 0.87 0.38 0.92 B 17 4.01 4.21 0.37 0.83 ” ”
C 6 5.67 0 0.40 0.85 ” ” C 18 4.46 3.75 0.40 0.90 0.38 0.92
C 7 6.34 0 0.35 0.95 ” ” C 19 6.19 2.08 0.34 0.94 4 ”
C 8 5.58 0 0.42 0.94 ” ” F 20 5.83 0.50 0.30 0.90 0.33 ”
C 9 6.56 0 0.36 0.89 ” ” G 21 4,70 0.50 0.35 0.90 0.31 0.94
D 10 6.75 0 0.30 1.10 0.34 1.03 H 22 8.36 2,25 0.40 0.86 0.44 0.81
E 11 5.83 0 0.31 0.94 0.33 0.92 H 23 6.30 4.72 0.40 0.85 ” ”
E 12 4.88 0 0.35 0.88 e 4 -
% (5.95) ) (5.85) (2.05)

*Chemical combosition of steel used: A, B, C,F: 19%C-1.4%Cr steel, D: 1 %C-1.6%Cr steel, E: 1 %6—0.75%Si-l.4%0r steel, G : 1 %C-
p 1.5%8i-1.4%Cr steel, H: 0.9%C-1.25%Cr steel
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Photo. 1.

Photo. 2. A stereopair of platelike carbide after
electroetching.
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Microstructure and electron diffraction pattern of platelike carbides.

Table 2. d-spacings of platelike carbides.

Fe-C (photo, 1-A)
Experimentally ASTM card

Fe-C-N (photo. 1-B)
Experimentally ASTM card

determined, A No. 6-0688, A detemined, A No. 6-0670, A
2.55 2.544 2.41 2.38
3.78 3.756 1.59 1.60
3.04 3.022 1.16 1.16
2.12 2.106 0.84 0.83
1.77 1.762
1.56 1.546
1.22 1.213
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Table 3. Peak wavelength of carbon K-emission spectrum from platelike carbides

(EPMA State Analysis),

Fe-G Group Fe-C-N Group
Steel T. P. EPMA anaIyS}S Peak wevelength Stcel T. P. EE:MA analysisﬂi Peak wavelength
No. cn N A&) No. C%  N% )
A 1 7.65 0 44.576, 44.614 A 13 5.17 1.58 44,670, 44.632
B 3 5.10 0 44.624 (o] 18 4.46 3.75 44,685
G 7 6.34 0 44.655 C 19 6.19 2.08 44.645
C 8 5.58 0 44.622, 44.614 H 22 8.36 2.25 44,659, 44.689
D 10 6.75 0 44.642 H 23 6.30 4.72 44,683
(mean) (44.621) (44.662)

Peak wavelength of carbon K-emission;
experimentally : Big carbide ((Fe, Cr)3;C) : 44.601 A

e-carbide

Graphite carbon

Reference (23) : Fe;C

Graphite carbon

1 44.678 A
1 44.929 A
1 44.56 A
:44.85 A
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Photo. 3. Changes in microstructure of platelike carbide during high temperature heating.

(holding time : 30 min)
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