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Fig. 1 Range selection of the finite element analysis

model and boundary numbers

| \ |
| |
|
D; N "
- >
D,

K2 EHF5ERNERSH
Fig.2  Structure of the tube-to-tubesheet joint
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Fig.3 Finite element analysis model of the expanded joint
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Fig.4 Stress-strain curves of tube and tubesheet materials
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Fig.5 Contact pressures at different steps
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Fig.6 Residual contact pressure changing with

tubesheet thickness
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Li L, Wang H F, Sang Z F. Finite element simulation of

Study of the residual stresses in a hydraulically expanded
thick tubesheet

LI HuiFang' QIAN CaiFu' PAN Wei’

(1. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;

2. Equipment Research Institute of Jinzhou Petro-Chemical Corporation, Jinzhou Liaoning 121001, China)

Abstract; Finite element analysis has been performed to simulate the hydraulic expansion process for a thick
tubesheet which failed in due to cracking after a short time in service. The residual contact pressure on the contact
surface between the tube and tubesheet and the residual circumferential stress at the tubesheet were calculated. The
results show that the residual contact pressure is not uniformly distributed and two “tightness bands” with larger
contact pressures are found near the two faces of the tubesheet. The residual circumferential stress around the tube
hole on the tubesheet remains a tensile stress along the thickness, with the magnitude being up to several tens of
MPa. This tensile residual stress could be a driving force for crack initiation and propagation along the tubesheet
thickness.

Key words: hydraulic expansion; residual contact pressure; finite element simulation



