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Cyclic Creep Strain of Cu Pure Metal
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Abstract
The creep rate is affected by the temperature and in fact, if the temperature above
Tm/2(Tm:melting point). The aim of the present investigation is to study the relationship of
static creep and cyclic creep behavior of pure copper and the formulation of these phenomena
with the special attention to the instantaneous strain. strain rate from time and number of
cycles have the same inclination. Steady state creep rate depend upon maximum stress and
can be expressed as linear function according to power law creep equations. Creep rupture
time has relation with creep rate, and it make a group represented as the same direct line
regardless of max. stress, stress ratio and the temperature. Initial strain effect on continuous
creep deformation, and have guantitative relationship between elastic and plastic strain.
LMP have similar tendency than OSDP and MHP according to temperature.
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Table 1. Chemical composition of Cu

material(wt.%).

Cu
99.95

As
0.003

Sb
0.005

Bi
0.001

Pb
0.005

S
0.010

Fe
0.010
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Fig. 1 Cyclic creep test specimen.
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Table 2. Cyclic creep test condition.

Temp(C) | Omax (kg/mr) R
6 1 1081030
5 1 - 10.3]0
400 4 1 — _——
3 1| - [ -1-
5 1 108103]0
500 4 1 108|103} 0
3 1 108[0.3{0
stress
g 4 1-q
3
” t .
Omzx | Gmin
4
0 1 2
cycle

Fig. 2 Schematic diagram of cyclic creep

test.
3. Agdn o DF
3.1 HlgHe] A Z &5 v|Xs A

4007TC, 500CY === A HAN$H (o
max)ol iﬂg “/}'E-( 5)°“ D]i]“:_‘- }b":'d'}‘j% Flg



3ol EAIBATE. omax 9 €2 AVBAEZ 54
o2 383 8 4y ANy B4
d 400CY 7% Norton®l Power law =
g 2 & AL oL F2 Aoz vy,

R=1, log € = 3.57 x (1080 max) >
R=0.8, log €= 4.59 x 108( 0 max) %
R=0.3, log €= 4.89 x 108( 0 max) *55-———- (1)
R=0, log € = 5.22 x 108{( 6 max) >¥

oz $¥¥ (R)& xeshd o33 & 4
o] =& =t

log £=(5.31-1.26R)10g 0 max > #* 1 0R o @

debd, Zelz&Ee HUYT RY AWY
42 vehd 4 9ee ¢+ AUt

Y, 500TAAE FA8 Aoz vehde
T 4 gl

-
o
erume
r
Il
(=]
w

Creep rate, e(%/hr)
(4.3
8
[e)
[+]

0.1
Max. stress, O ,q,(Kg/mm?)

Fig. 3 Relationship between maximum
stress and cyclic creep rate.
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Teble 3. Creep rupture test results.

400T 500C
Omx| RT(h1) | £(%/hr) | ™| RT(hr) | e(%/hr)
788 | 21612 0283 | 22.6923
308 | 18666
6 T T 5 | 0350 | 21111
3.42 | 14761 0516 | 20.833
7.65 | 0.7941 - 15.00
5 | 7.58 | 0.7352 0.650 | 5.833
815 | 0.6756
1058 | 05074 ] 4 | 0733 | 54901
4 1417 | 4.130
- 0.1810 A T
1.666 | 1.9696
- 1.600
3| 34.22 | 01583 | 3 —s—per
3733 | 1.0545
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Fig. 4 Relationship between rupture
time and steady state
rate at 400TC and 500TC.
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Table 4. Elastic and plastic strain in the initial stain.

Temp(cc) 0 max (kg/m) €0 (%) E (kg/mm') €, (Gmax/E) €p (%)
3 0.42 1.0504x10° 0.4190
4 1.09 1.4006%1073 1.0886
0.92 1.4006%x10°° 0.9186
1.46 1.7507%107° 1.4582
5 1.41 1.7507x10°° 1.4082
400 1.53 2.856 1.7507x10°° 1.5282
2.15 2.1008%10° 2.1479
6 2.00 2.1008x10° 2.2079
2.46 2.1008x10° 2.4579
2.10 2.1008%x107? 2.0979
0.85 1.6666x10° 0.8483
0.24 0.4705x10° 0.2395
500 3 0.81 510 1.5882x107° 0.8084
0.18 0.3529x10° 0.1796
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Fig. 5 Relationship between plastic
strain and elastic strain.
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Fig. 6 LMP of Cu metal.
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Fig. 7 OSDP of at Cu metal.
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Fig. 8 MHP of Cu metal.
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Table 5. Static creep data for TTP.

T(eé“)p Stress| RT(hr) | LMP | OSDP| MHP
3 | 34.22 |14495.80-30.952] 0.700
400 | 4| 1058 [14152.63[-31.462] 0.754
5 | 7.65 |14057.83]-31.603] 0.770
6 | 2.88 [13772.24]-32.027] 0.815
3 | 1.666 |15634.38|-28.063] -0.086
500 | 4 | 0.65 |15918.35|-28.472] -0.0913
5 | 0.283 |15039.15]-28.833] -0.0953
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