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Concentrated Cu-Ge solid solution alloys are known to exhibit pseudoelastic behav-
iour because of the reversible motion of twin boundaries. Dformed Cu-Ge, Cu-Si and
Cu-Al alloys have been found to show characteristic internal friction in the tem-
perature range from 80 K to 300 K. Since the magnitude of the internal friction
depends on the solute concentration and the degree of deformation similarly to the
pseudoelastic hysteresis, the internal friction is attributed to the oscillatory motion of
twinning dislocations under small stresses.

Hydrogen-annealing of copper containing oxygen impurity leads to embrittlement of
the material, which is due to the formation of water. The melting and freezing of the
water precipitates embedded in the copper matrix give rise to an internal friction
peak at 0°C. From the differential thermal analysis and low frequency internal fric-
tion measurements, such water precipitates have been found to show supercooling of

10-35°C.

1. ZLHIz

BRI BB FORAZEMA S &, IS HAF
FTEIREEOOTAHPET D (HookeDHER]) L3t
TWD, Z0 &5 REEZHERCMEBEEN E -
{BOWEHET, el I REZRICEPETORIETHR
BXwghsTdL, TOEBIBETLHIZ 2K
RICEHET 2P Ch B, LrL, EEOCEETIR
HFIRENIRET 5. 208, RLUVIEEDR
ErFh T BANERE (internal friction) MR
ATND,
WHBEZRIIE DD TRERRRETHY. Tk
HIET D ik, FEREERICHTRIO R REE &
ZFOEIONTHIREB DL Z LW TED, LT
BN & R th OB ABIAHPIR T & % Snoek)
R, RO ROMERIIC LD L SN THBHR
Y2 78 E OO SIE 1940 400 5 1960
ERIZPTTELEZED., ZLOMEREICE VER

FI72 & DNCEERIRBIZESHED b, #ROWE D
MRNBERIZER L TE 2. —F. ERPEOLE
TRAEEMOTRINC X > TET I EBFYPRER
E OB IBARNCIRYLT Dicdic, FEREEER K
VAR (BiREEtE&4. high damping alloys) @
BERSERE L R o TND,

BHO—NZ, POTEME ARMOHERERE
HLPICT R L2EME LT, I U,
FHER X OERERESOWNTBEEICET A%
fTofe' ™", FETIE. HENERIT - e &0
P & 2 NS, skFEHb U 7esRo Pk asi®
IZOWTIRERB,

2. REBREATONMER

BRHELT X, BBEOCCuU—Ge&&EERRIT
Wo Tt ABRTE L., BOWELZINZS & BRRE
DOBEFRHPAFANER 5 Z LT L VL 257
YUY ARBENDZ L EAM L, bhvbiud, ik




100
© {a)Cu-6%0Ge
& 75
~
o 50
2]
4
5 25
0
0

o 2 4 6 B 10 12
Strain / 1072

100
{b) Cu-8%Ge
75
50

25

Stress / MPa

2 4 B 8 10 i2
Strain / 1072

o

100
{c) Cu-9%0Ge

75

Stress / MPa

0o 2 4 6 8 10 12
Strain / 107

Fig.1 Stress-strain curves of Cu-Ge alloys
deformed in torsion at room tem-
perature.
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Fig.2 Internal friction Q! and relative shear
modulus (the square of the vibration
frequency) of Cu-Ge alloys. +, -----
undeformed, &, ==+ 2% deformed, O,
—— 10% deformed.
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Fig.3 Differential scanning calorimetry of Cu-
1,250 mass ppm O alloy after hydrogen
annealing at 400°C for 25h.
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Fig.4 Internalfriction of Cu-1,250 ppm O alloy
measured with various experimental
parameters. The uppermost data in-
dicated as ‘normal’ were taken with the
following parameters: vibration fre-
quency f=1Hz, strain amplitude e¢=
4% 106, heating rate 0.5°C/min. The
other data were taken by changing
either one of these parameters as
indicated for each data.
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