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White Oil Post Hydrogenation Device Trapezoidal Groove
of Heat Exchanger Analysis of Cracking Causes

Mingjie Zhao
China Petroleum and Chemical Corporation Limited Jingmen Branch, Jingmen, Hubei, 448000, China

Abstract

This paper mainly studies the crack defect in the trapezoidal groove of a flange of a heat exchange equipment in a white oil
hydrogenation unit of a subsidiary of Sinopec. Using the Waters flange design method to perform strength verification on defective
flanges; Using finite element analysis method, determine the location of maximum stress on the defective flange, refer to mechanical
properties, and search for the cause of cracking. The results show that through stress calculation and strength verification, it can be
concluded that the flange strength meets the requirements; Through finite element analysis, it was determined that the bearing stress
at the trapezoidal groove of the flange was the highest in both the pre tightening and operating states, but neither exceeded the yield
strength of the flange material; Using ANSYS software analysis, it was found that during flange installation, when the preload causes
the bolt to yield, the stress at the sealing groove rapidly increases, far exceeding the tensile strength of the flange material. This is the
main reason for the cracking of the sealing groove.
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