D2 -2 S2olA

9 F0| 5 Y

It

0!

SRR CEREYENE P

T 7| AE SR thekd

TSR 7A TSR

(2005. 7. 26. A< / 2005. 9. 14. A=)

Stress Analysis and Residual Life Assessment of T-piece of High
Temperature Pipe

Yang Mi Kwon - Young Wha Ma - Seong Wook Cho - Kee Bong Yoon'
Graduate School, Department of Mechanical Engineering, Chung Ang University
"Department of Mechanical Engineering, Chung Ang University

(Received July 26, 2005 / Accepted September 14, 2005)

Abstract : For assessing residual life of the steam pipe in fossil power plants, inspections and analysis are usually

focused on the critical locations such as butt welds, elbows,

Y-piece and T-piece of the steam pipes. In predicting

the residual life of T-piece, determination of local stress near welds considering system load as well as internal pressure

is not a simple problem.

In this study, stress analysis of a T-piece pipe was conducted using a three-dimensional model which represents the
T-piece of a domestic fossil power station. Elastic and elastic-creep analysis showed the maximum stress level and its
location. Residual creep rupture life was also calculated using the stress analysis results. It was argued that the calcu-
lated life is reasonably same as the measured one. The stress analysis results also support life prediction methodology

based on in-field replication technique.

Key Words : finite element analysis(FEA), steam pipe t-piece, creep, residual life assessment, replication, manson-

harford parameter(MHP)
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Fig. 1.A photograph of the ‘T—pieoe pipe of the main steam
pipework in a retired domestic power station.

TGS
S (t;) Four hundred magnifications
Fig. 2. Creep damage detected at the T-piece of steam
pipes'®.
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Table 1 Mechanical properties of 0.5Cr-0.5Mo-0.25V

E Creep Constants (5387)
v
(GPa) A(MPa™ - hr') n
170 0.3 8.495 x 10-37 14.45

Unit: mm

Fig. 4. Finite element analysis model of the T-piece pipe.
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Fig. 5. Boundary conditions for the finite element analysis of
the T-piece pipe.
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Fig. 6. Stress distribution for internal pressure loading.
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Fig. 7. Stress distribution for internal pressure and system
loading.
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