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Fig.6 The system schematic of the pressure sensor
intelligent digital transmitter
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The high—performance micro sensor and digital
system for monitoring of the oil and gas field

Zhao Yulong'?, Niu Zhe'?, Zhou Guanwu'?,
Zhao Libo'?, Jiang Zhuangde'”

(1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China; 2. State Key Laboratory for
Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

[Abstract] In order to suit for the special requirements of the oil and gas fields, in this paper, the design
and fabrication of a high-temperature and high-pressure sensor chip was described. And the related high-
performance digital transmitter system was produced. The textual sensor chip was designed to accomplish the
thermostability in the high temperature environment which the traditional sensor can’t suit for. The linearity and
accuracy of the system were promoted by the digital compensation technology. And the associated equipment
were integrated into the system. Moreover, in order to meet the requirements of the oil and gas fields inspect
managements, the wireless sensor network were designed, which can guarantee the high-efficiency operation
and control of the industrial production. Through the experiments, the high-accuracy and reliable of the high-
performance micro sensor and digital transmitter system were credible. The accuracy of it is above 0.2 % FS. The
system has reached the world class and was especially significant for the domestic petrochemical industry.

[Key words] high-temperature and high-pressure sensor chip; high-performance digital transmitter
system; digital compensation technology; wireless sensor network; high accuracy
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Study on rapid 3D full-field deformation&strain
measurement and inspection for mechanical
engineering and material mechanical properities

Liang Jin, Guo Xiang, Hu Hao, Li Leigang,
Tang Zhengzong, Shi Baoquan, Sun Tao

(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

[Abstract] Many large-scale(several meters to dozens of meters) or complex parts and new composite ma-
terials are used in atuo, aerospace, shipping, military industry and so on, the rapid and feasible 3D profile, de-
formation and strain measurement are in urgent need. In view of the need, a new approach based on close range
photogrammetry and digital image correlation is proposed and implemented. In this method, multi-image in 2D
sequence are taken by many kinds of industrial cameras, and the 3D coordinates, deformation and strain data of
tested objects can be resolved quickly based on these images. Owing to this method, not only rapid measurement
on large-scale or complex parts, small to medium parts, micro-nano scale and material property analysis can be
realized, but also vabration and shock from low to high velocity and modal analysis can be satisfied. Application
results in mechanical engineering, materails science, mechanics and many industries show that, the new method
is versatile, rapid, feasible and flexible. Futhermore, remarkable economic and social benefits have been
achieved.

[Key words] industrial close range photogrammetry; digital image correlation; deformation; strain
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