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Fig.1 Five kinds of common vertical natural defects in weld
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Fig. 3 The condition without any kind of defects
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Fig. 4 The condition with defects
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Fig. 5 Natural defects of weld geometry diagram
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Fig. 7 The results of the weld detection with the TOFD method
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Fig. 10 Two methods of amplitude comparison
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Ultrasonic detection in weld with finite element analysis

CHEN Han-xin ,YU Gang ,YANG Shi-qi ,LIU Cen ,SUN Kui
School of Mechanical and Electric Engineering, Wuhan Institute of Technology, Wuhan 430025, China

Abstract: To avoid the misestimate of detection results that caused by the noise signal in the process of
weld ultrasonic testing during practical detection, Firstly,the weld defects in artificial sample were de-
tected by the ultrasonic time of flight diffraction method(TOFD) of Mutli software in the experiment ,
and A scan and TOFD images were obtained; secondly,the propagation of ultrasound in artificial defect
test block was simulated by ANSYS software,and the numerical model of ultrasonic testing was estab-
lished according to the Huygens principle. The diagram of sound pressure amplitude was obtained by
imposing the different time delay nodes on load,in which the ultrasonic propagation process was seen as
the process of exerting load. Simulation results are compared with the experimental results,showing the
high similarity, which demonstrates that the finite element simulation method is useful to assist ultra-
sonic testing of welds. The interference signals determined from the simulation of the ultrasonic propa-
gation is helpful to error analysis of the test results.

Key words: time of flight diffraction method; weld;finite element
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Creep behavior of 25Cr2MoVA steel and 15CrMo steel

YU Jiu-yang' ,WANG Ming-wu' ,ZHANG Hong-cai* ,ZHENG Xiao-tao' ,SANG Cong'
1. School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China;
2. Hubei Chemical Fertilizer Branch Co. ,SINOPEC. , Zhijiang 443200, China

Abstract: High temperature tensile test and creep test were randomly conducted on several standard
samples at 500 °C using RPL50 testing machine of high temperature creep fatigue, then the force-dis-
placement curves and the creep curves of 25Cr2MoVA steel and 15CrMo steel were drawn. The results
show that the yield stress of 25Cr2MoVA is 310 MPa and the yield stress of 15CrMo is 292 MPa at
500 °C ;the strain of 25Cr2MoV A increases quickly,then strain velocity decreases rapidly to a constant
quantity at 300 MPa and 500 °C , which satisfies the creep law; the creep behavior of 15CrMo is found in
accordance with creep law at 250 MPa and 500 °C;the evolution equations of 25Cr2MoVA steel and
15CrMo steel are obtained by fitting the creep data,in which the average relative error between linear
regression results and the experimental values of 25Cr2MoVA steel is 2. 01% ,and the average relative
error between linear regression results and the experimental values of 15CrMo steel is 2. 01 %.

Key words: flange connection system;tension;creep
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