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Damping Behavior of Fe-Ni-Mn Alloys
_ Satoshi WATANABE, Shoji SATO, Ippei NAKAGAMI and Shinichi NAGASHIMA
Synopsis :

Fe-Ni-Mn alloys having appropriate value of stacking fault energy possess good damping characteristics

at plastically deformed conditions.

5types of the alloys containing 3~ 7 wt%Ni and 11 ~ 15 wt%Mn were investigated with an intention of

development of high damping ferrous materials.

A transversal vibration method was used to examine

their characteristics evaluated by a logarithmic decrement 0.
For a Fe-5 wt%Ni-15 wt%Mn alloy deformed by 15%, the highest 8, 1X10~ 2 was obtained at 4X107° as

" the maximun strain amplitude.

The value is not enough for the practical use, but is was expected that the

alloys would have more high damping potentials from the fact that the & has been remarkably increased with

increasing of strain amplitude on the specimen.

Because of an unsufficient power of the apparatus used

here experiments were limited to a very small range of amplitude.
A model is proposed for the mechanism of energy consumption in the alloy where recombination of half
.dislocations to.a perfect one is caused at the intersection of two different slip planes during vibration and

vice versa.
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No. Type Ni Mn Si Cr C P S
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5 | oNiisMn 12 15,48 006 o002 Zo.o0n 0o 0006

51 ssMmo.Ic 500 1510 0.06 0010 oo oo oo
(SFE) % Eif, Mn iE5&fi2 SFE # TiF5Y ¢, L
TEORIMBEERABET LI LICLY), F—2FF 1+ D
SFE O£ HIll T % = £ 45C 2 5. HEBE, BTOF e 0.2tk
HEBROKREZZE I L TARD L) 2 HRHPHE #A
7. —

AFIEZEMEL, Tkg 7213 50kg £ > Ty b [:] [:]
IZARE 20 0 IZJERE S 7138k A5 L /2. A D S BRI Transducer Pick-up
Tic& b, HIREMEHRE LT 1X10 X 150 mm D4
KBV & UG IBRIABRA & L T JIS 14A S3BRIT & Power amep: fmpllifler
ERL L7 ShoomBRF i, wihd 1073K X 3.6 G%;erator T e s
ks DEZEREZ: LA ML CEERISH L .

ARAEHE, BIORT X WCEBEMILEZmMASLZ &I Synchroscope
Lo TENLERE 2RS0T, Bk E LUANORKE
SIERRBRICE D ZhEFh 5%, 10% B XU 15% DF| Fig. 2. Block diagram of the measuring equipment
R AMZ, £0F FEBRICHELA. ZoBROHEEE f?;‘n (::(:rtlﬁ(i)r:lg characteristics by transversal vibra-
Si3fhe 180mm & L, GIREmBEUIDE & L. ‘
2-2 KBFGE

2:2:1 MEEEEOUE mz7e. =B, FESGFHEHEOA—2F7 51 M EH

Fig. 2 ICAFEETHW AR Y #EiREFEO 70 v &
AT ST AERLE. W7 ) —OMIEB OB, —
KARB O 2L RERF DT A 6 F N FREED 22.4%
DNBEE %D, FOHBPEATIHL, VT VAT 21—
H—%BLTE Yy Y L=y —rbDANETRABDO—HIZ

THDT, WHH 2R 720 (25RO IR (2 BRER o
PiAE L.

FEIRBEBIA 195 Hz T - 7. 3 vdfiliRE) &
VAL v F 2 - CHHBRESYE, oo 79 7%
MLT X-YVLa—¥—i2&, Fig 31RTLD 2R

121 —



308 % & oW 7 E(199) F2F

Amplitude
[
=
(-
-
-
g
g
q
q

Fig. 3. Free vibration curve used for caliculation
of &.

Fig. 4. Normal elastic curve of free-free bar.
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Relationship between logarithmic decrement and strain amplitude for Fe-Ni-Mn system.
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Fig. 6. Relationship between logarithmic decre-

ment and strain amplitude for a Fe-5Ni-15Mn-
0.1C alloy.
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Photo. 1. Optical microstructure of Fe-5Ni-15Mn
alloy (annealed at 1073 K for 3600s).

Table 2. Volume fraction of composite structure.
No. Type Treatment 7(%) | €(%) | a(%)
Annealed 53 47 0
5% extended 21 33 46
1 3Ni~15Mn 10% extended 17 32 51
15% extended 15 31 54
Sub-zero 22 74 4
Annealed 27 48 25
5% extended 25 30 45
2 5Ni-13Mn 10% extended 14 22 64
15% extended 8 16 76
Sub-zero 22 46 32
Annealed 63 37 0
5% extended 56 34 10
3 5Ni-15Mn 10% extended 46 32 22
15% extended 25 35 40
Sub-zero 56 36 8
Annealed 42 18 40
5% extended 23 14 63
4 7Ni-11Mn 10% extended 11 6 83
15% extended 10 4 86
Sub-zero 19 21 60
Annealed 85 15 0
5% extended 66 27 7
5 5Ni-15Mn-0.1C 10% extended 55 35 10
15% extended 45 43 12
Sub-zero 65 35 4]

— 123 —



310 % &

% 77 4 (1991) £ 2 F

Table 3. Tensile properties of samples.

0.2%proof Tensile . Reduction n-value
No. : Type stress strength Elongation of area

(MPa) (MPa) (%) (%) 5% 10% 15%
1 3Ni-15Mn 216 628 52 83 0.35 0.41 0.42
2 5Ni-13Mn 147 696 41 © 82 0.41 0.39 0.31
3 5Ni-15Mn 275 628 50 81 0.24 0.34 0.39
4 7Ni-11Mn 137 765 36 79 0.31 0.26 0.23
5 5Ni-15Mn-0.1C 226 853 69 68 0.31 0.41 0.49
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A: Width of stacking fault (after BRUNER®)

Schematic representation of the dissocia-
tion of a complete dislocation into partials. (a)
viewed from above the glide plane, and (b) viewed

Fig. 7.

along the glide plane. The shape of the double
potential well for interaction between split partials
and a point defect is shown in (c).
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Table 4. Stacking fault probability of sample
subjected to various treatments.

(x1073)
Treatment ‘
No. Type Amncaled | 5% 10% 15%
nnealed | ovtended | extended | extended
1 3Ni-15Mn 5.17
2 5Ni-13Mn 2.04 4.50 6.53
3 SNi-15Mn 3.04
4 7Ni-11Mn 6.34
5 5Ni-15Mn-0.1C 0.94 0.87 6.63 8.06
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Fig. 8. Relationship between logarithmic decre-
ment and the product of stacking fault probability
by volume fraction, showing no correlation exists
between them.
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Fig. 10. Schematic illustra-
tion of damping mechanism for

the Fe-Ni-Mn alloys.
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