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Fig.2 Schematic of the geometry and boundary conditions for
the axisymmetric FE model (Ro=120 mm, d,=30 mm,
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Table 1 Magnitude of the amplitude in each wave band under different interface morphologies

Parameter Axial length, A/um Wave 1 Wave 2 Wave 3 Wave 4
x/mm 100 0<x<0.225 0.225<x<0.325 0.325<x<0.425 0.425<x<0.6
Alum 100 8 16 24 32
Ra/pum 100 5.16 10.32 15.48 20.65

F2 MEREHMHESH
Table 2 Material parameters of thermal barrier coating[ls'zol
. . Yield strength/  Density/ CTE/ Conductivity/  Specific heat/  Refere
Material T/C E/GPa MPa kg m3 x10° 1 W {m _oc).l J{kg _oc).l nce
20 204 0.10 - 6037 9.68 1.2 500
8YSz 800 179 0.11 - 6037 9.88 1.2 500 [13-15]
20 400 0.23 1000 3984 8 10 755
TGO 1000 325 0.25 1 3984 9.3 4 755 [19-20]
. 20 200 0.30 868 7711 125 5.8 628
NICOCrAIY a5 145 0.32 101 7711 143 145 628 [17]
20 218 0.3 488 7770 - 26 440
100 213 0.3 461 7770 10.9 27 480
200 207 0.3 441 7770 11.3 28 510
300 199 0.3 427 7770 11.7 28 550
400 190 0.3 396 7770 12.1 29 630
Pol 450 186 0.3 - 7770 12.1 29 630 [16.18]
500 181 0.3 360 7770 12.3 30 660
550 175 0.3 331 7770 12.4 30 710
600 168 0.3 285 7770 12.6 30 770
650 162 0.3 206 7770 12.7 30 860
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Effects of TGO Thickness and Interface Morphology on Stress Distribution of 700 <C
Novel Coated Dual Pipe System

Guo Xiaofeng', Qin Lei’, Zhang Kaiyu®, Yuan Bo*, Pang Zigiang?
(1. Inner Mongolia University of Science and Technology, Baotou 014010, China)
(2. Baotou No.1 Thermal Power Plant, China Huaneng Group Co., Ltd, Baotou 014060, China)

Abstract: This research studied the stress distribution of a 700 <C novel coated steam dual pipe system under thermal-mechanical loading.
By running the sequentially coupled simulation, it is shown that Mises stress distribution is strongly correlated with the TG O thickness and
morphology, particularly that at the peaks of TGO/BC interface is more sensitive to the roughness. In addition, under the constant
amplitude and wavelength of TGO, the maximum value of Mises stress at the peak of TGO/BC interface is directly determined by the local
curvature of the interface rather than the arrangement of various waveforms. It is revealed that amplitude and wavelength of TGO are the
crucial parameters controlling the stress distributed at the TGO/BC interface in the coated dual pipe system.
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