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Fig. 3 Model of copper cylinder gauge for simulation
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Table 1 Experimental data
e - é(r)/MPa - Ap/MPa  &/C%) I A B A

AT HAE ] A I pm/MPa t/ms
1 44.2 45.0 —0.8 —1.8 85.0 0.032
2 52.3 47.0 5.3 11.3 68. 4 0. 040
3 87.9 84.4 3.5 4.1 85.0 0.112
4 115.8 111.2 4.6 4.1 72.5 0. 080
5 71.4 67.8 3.6 5.3 91.0 0.048
6 113.5 112.7 0.8 0.7 71.0 0. 040
7 113.8 105. 7 8.1 7.7 85.0 0. 040
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Fig. 4 Variation of pressure and length of Fig. 5 Variation of acceleration and velocity of
copper cylinder with time piston with time
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Fig. 6 Variation of downhole explosion pressure and length of Fig. 7 Variation of acceleration and velocity of
copper cylinder with time piston with time
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Fig. 8 Variation of chamber pressure and length of Fig. 9 Variation of acceleration and velocity of
copper cylinder with time piston with time
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Experiment and numerical analysis of the test of copper cylinder
pressure gauge under combined perforation pressure’

CUI Chun-sheng', MA Tie-hua'*, ZU Jing"*
(1. National Key Laboratory for Electronic Measurement and Technology »
North University of China ,Taiyuan 030051, Shanxi, China;
2. Key Laboratory of Instrumentation Science & Dynamic Measurement
North University of China, Ministry of Education, Taiyuan 030051, Shanxi, China)

Abstract: A experiments of downhole perforation and fracturing pressure live test based on copper cyl-
inder and corresponding p-t curves at the same time were performed. A mathematical model for cop-
per cylinder gauges was developed and obtained the analytical solution of its working process was ob-
tained by using an interactive calculation method. The results show that the test value, which copper
cylinder got in downhole perforation and fracturing, may be larger than the true value or be smaller,
mainly depending on the pressure rise time, pulse width, peak pressure and other factors. The
process of downhole perforation and fracturing is different from artillery chamber pressure, the pres-
sure rise time is short. Velocity of the piston is still large when external pressure passed the peak and
the piston will continue compress the cylinder until its velocity reduced to zero. In this process, the
piston can be divided into two parts: Rapid acceleration and deceleration during impact. The maxi-
mum value of piston velocity is determinants for the final test, the greater the speed the greater the
test value, It is proposed that copper cylinder pressure-measuring gauge with light quality piston be
developed to reduce copper cylinder test error in this case.

Key words: mechanics of explosion; copper cylinder pressure-measuring gauge; combined perforation;

downhole explosion pressure; chamber pressure
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