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An Interpretation of Effect of Mn on Snoek Peak of LLow Carbon Steels

Kunio 110, Kazuo YAGI and Satoshi SUGIMARU

Synopsis :

There are two interpretations for the decrease in carbon atom Snoek peak of low carbon steels by
addition of manganese, i.e., decrease in solubility of carbon in ferrite and decrease in intensity of internal
friction due to formation of carbon-manganese complex. Reported Snoek peak data are analyzed on
the following assumptions, on the basis of the reported fact that the solubility of carbon in ferrite is not
influenced by presence of manganese :

(1)Solute carbon atoms([C]) are distributed on interstitial sites adjacent to manganese atoms([Mn-C])
and on those free from manganese atoms([Free C]).

{2)Their partition between the two sites is in thermodynamical equilibrium.

(3)Carbon atoms contribute to internal friction in characteristic ways of the two types of occupying sites.
The analyzed data including newly measured ones on ageing process are consistently explained by these
assumptions under the condition that the equilibrium partition is established at temperatures of measure-
ments.
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Table 1. Chemical compositions of steels used {mass% ).

Steel C Si Mn S Al N (¢}

MO 0.041 0.007 (.008 <0.001 <0.001 0.028 0.0018 0.0046

M1 0.043 0.004 0.11 <0.001 <0.001 0.030 0.0016 0.0041

M2 0.042 0.005 0.41 <0.001 <0.001 0.028 0.0018 0.0046

M3 0.042 0.006 0.81 <0.001 <0.001 0.028 0.0015 0.0052

M4 0.043 0.006 1.22 <0.001 <0.001 0.025 0.0020 0.0046
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Fig. 1. Plot of Snoek peak data according to
equation (10). [IF] represents intensity of Snoek
peak. Numericals in the key explanation indicate
quenching temperatures. Characters P and G cor-
respond to the [IF] values presented by peak of
Q™ !+ T of equation (5) and Q, in equation (6 ),
respectively.
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Table 2. Results of re-interpretation of data of
UsHiopa et al., ki/k, and qo of the first line are
obtained by fitting equation (10) to the data of the
first report? and g of the second line is calculated
through application of equations (1), (2) and (3) to
the data of the second report®. AH/k is con-
verted from qo by equation (4).

AH/k/10%/K fo

2 T
ki/ ko q0/10 T=973K 317K

0.31

3 —4.6 —1.5
5

2.
0.51 —3.1 —1.0

Table 3. Comparison of values of [Free C]/[C].

Calculated from qg R ted b
Sample Xt in Table 2 through eported by
eq. s (1), (2), (3) USHIODA et al.
M1 0.00112 0.80 —
M2 0.00417 0.51 0.77
M3 0.00824 0.34 0.53
M4 0.01240 0.26 0.39
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Table 4. Calculated changes in [Mn-C] and inten-
sities of Snoek peak by equilibration at 573 K after
quenching from 923 K. For the calculation of the
ratios of [IF] by equation (8), ki/k» =0.31 and
ki/ky =0 are used in the case of AH/k= —4.6X
10°K and AH/k=—3.1X10%K, respectively.

. [Mn-C)/[C] [IF] equilibrated
ample
As quenched As equilibrated [IF] quenched
For AH/k=—4.6X103K
M1 0.25 0.88 0.48
M2 0.55 0.96 0.54
M3 0.71 0.98 0.64
For AH/k=—3.1X103K
M1 0.06 0.35 0.69
M2 0.20 0.67 0.41
M3 0.33 0.80 0.30
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Fig. 2. Observed decay of Snoek peak on ageing
at 573 K after quenching from 923 K.
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Fig. 3. Evolution of [Mn-C] calculated by equa-
tion (12) for equilibration at 573 K after quenching
from 923K. The initial and final values corres-

pond to those as quenched and as equilibrated for
AH/k= —4.6X10%K in Table 4, respectively.
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