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Effects of Alloying Elements on the Mean Thermal Expansion
Coefficient of Austenitic Manganese Steel in the Temperature
Range between 0°C and 100°C

Tetsuo KATO, Masakuni FUJIKURA, and Shin-ichiro YAHAGI

Synopsis :

In order to develop new austenitic manganese steels for structural nonmagnetic and wear resistant ap-
plications that have almost same mean thermal expansion coefficient as carbon steel in the temperature
range between 0°C and 100°C, an investigation has been made of the effects of various alloying elements,
C, N, Cr, Mn, on the thermal dilatation curve and Néel temperature that is found from the temperature
dependence of the magnetization. The results obtained are as follows :

Mean thermal expansion coefficient @ of austenitic manganese steels increases with increasing content
of C and N, while it decreases with increasing manganese content, @ vs. Cr content curve shows a mini—
mum value. Following linear regression equation that relates & to the chemical composition is obtained.

@(x10-6/°C)=19.72+2.32(2%C) +1.39(%N) —0.31(%Mn)
+0.028(%Cr)2—0.41(%Cr) +0.14(%e")
where, (% ¢') represents the volume percent of HCP &' martensite. The effects of alloying elements on
the Néel temperature show a reverse tendency comparing with those on @. It is also found that & tends
to decrease with raising Néel temperature. The dependence of the o below Néel temperature on chemi-
cal composition can be estimated by the change resulting from substantially the variation of spontaneous

volume magnetostriction by alloying.
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Table 1. Chemical compostions of the steels investigated (wt %).
c N |Si |Mn]| P S Cu| Ni | Cr | Mo
068 | 0.029|0.24 | 14.7 1.0
15Mn-1Ni series | | | | |<0-048}{<0.005{<0-06| | <0.28 |€0.02
0-77 |0.053{0-46 | 159 1-2
0-0) |0.032|0.06 | 18.7 3.64
20Mn-Cr series | | I | |<0014[<0.058|<002 |[< 019 | €002
056 |0.180|0.35 | 21.8 611
0.01 |05 [ 0-04 | 229 0.01
25Mn-Cr series ] I | | <0019 [<0048(<005 (< 007 | (K004
0.90 [ 0-265!0-41 | 273 7.07
: 0-01 {0-15 | 0.07 | 305 0.02
30Mn-Cr series | | | | |<0:010 [<0:061 |<006{< 0-08 | |<003
061 | 023 |0.29 | 353 6-05
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Fig. 4. Effect of manganese content on the thermal
expansion coeflicient for 0.55C-6Cr-Mn series steels.
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Fig. 5. Effect of carbon content on the thermal
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15 T [
0.55C-25Mn- Cr

»

Expansion coefficient (s107%°C)
800
l ~

—
w

P

=
L
o

S

o
N
&~
»
[« ]

Cr (%)

Fig. 6. Effect of chromium content on the thermal
expansion coefficient for 0.55C-25Mn-Cr series stees.
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steels.
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