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Cyclic Creep Properties of Nicoseal(Fe-29Ni-17Co) Alloy

Yong-Gwon Park, Jae-Ha Choi’
Department of Materials Engineering, Chungbuk National University, Cheongju 361-763, Korea

Abstract The steady state cyclic mechanism, and the behaviour of Nicoseal(Fe-29Ni-17Co) have been exam-
ined under the condition of square wave stress cyclic tension creep test at the temperature, stress and frequency
range of 430~470°C (0.41~0.43T,,), 353~383 MPa, and 3 cpm, respectively. Also, the relationship between cyclic
creep and static creep have been examined. The stress exponents(n) for the static creep deformation of this alloy
were 11.6, 10.0, 8.4 and 7.9 at the temperature of 430, 445, 460 and 470°C, respectively. The apparent activa-
tion energies (Q) for the static creep deformation were 54.2, 51.8, 49.7 and 46.8 kcal/mole for the stress of 353,
363, 373 and 383 MPa, From the above results, it could be considered that the cyclic creep accelaration phe-
nomena was obtained and that the cyclic deformation for Nicoseal seemed to be controlled by dislocation climb
over the range of experimental conditions. Nicoseal alloy under the cyclic creep conditions was obtained as
P = (T + 460)(logt + 17). The failure plane observed by SEM showed up transgranular fracture at all range.
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Table 1. Chemical composition of Fe-29Ni-17Co alloy

(wt %)
C Mn Si Ni Co Fe
0.02 0.30 0.20 29.00 | 17.00 |balance

Table 2. Physical properties of Fe-29Ni-17Co alloy

Density 8.36
Thermal conductivity 14.9
(kcal/m/h/ (25 )) ’
Electrical resistivity 49
(microhm-cm)
Curie temperature (°C) Approx. 435

Melting temperature (°C) Approx. 1,450
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Fig. 1. Design of tensile creep specimen.
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Fig. 2. (a) Schematic diagram of the typical cyclic creep
curve (b) Stress-time for the cyclic curve shown in (a).
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Table 3. Experimental creep data

Rupture [Rupture
Temp| Stress Cr(zte;igte Cl;ie(f.:)nrca)te time | time
CO| O | oy | ey | @0 | @
(statiic) | (cyclic)
353 |2.00x107% 3.33x107* | - -
363 - 453x107 | - -
430 B
373 - 6.25x10 - -
383 13.92x107| 8.40x10™ - 102.8
353 - 7.55x107 ~ -
w5 363 - 9.95%x10™ - 117.8
373 - 1.30x107 - 71.2
383 - 1.68x 1073 - 44.2
353 - 1.69x 1073 - 81.0
160 363 - 2.08x107° - 50.1
373 - 2.66x107° - 36.2
383 - 331x107° - 19.1
353 |2.37x107°%| 2.72x107% | 1046 | 470
470 363 -~ 3.34%x10°° - 29.6
373 - 4.24%107 - 17.3
383 [4.16x107°] 511x107 | 29.1 11.2
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Fig. 3. Dependence of steady-state creep rate on applied
stress.
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Fig. 4. Steady state creep rate vs. temperature plot for
Fe-29Ni-17Co alloy.
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Fig. 6. SEM photographs of cyclic creet specimens.
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