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Abstract. The downhole throttle technology is wildly used in Sulige gas field which was low voltage,
low yield. To evaluate the service performance of throttle, property analysis of throttle rubber
material under high temperature and high pressure in Sulige gas field was researched in this paper. An
autoclave was used to produce the high temperature and high pressure environment. The experiment
data, such as the change of hardness, tensile strength, elongation at break, 50% elongation, tear
strength, change rate of tear strength, mass change rate and volume change rate, were tested. The
results show that the throttle rubber material is not too bad for service in Sulige gas field.

Introduction

The downhole throttle technology is wildly used in Sulige gas field which was low voltage, low
yield. Downhole throttling technology is the domestic and is wildly used in foreign oil and gas fields
in recent years. It is a new technology to promote the gas field development of economy and
efficiency. Because it is not only realized the well throttle pressure, but also reduced the ground
construction investment. And it is an effectively solve the frequent plugging protection caused by the
formation of hydrate in the wellbore. To ensure the smooth production of gas well, many downhole
throttles were wildly used in Sulige gas field. But some new problems were raised, the life of the
throttle and the loss caused by the failure[1-2].

Throttle rubber material plays an important role for service performance of the throttle. Thus, a
series of experiments was carried out in high temperature and high pressure environment. The
purpose of the experiment is to understand the performance requirements of rubber materials by high
temperature and high pressure corrosion test of rubber materials. High temperature and high pressure
corrosion experiment of four groups of samples and test samples before and after change of hardness
value, and the rate of change of the tensile strength and elongation change, 50% constant extension
rate of change of intensity, and the rate of change of the tear strength, rate of change of mass and
volume change rate of experimental data[3-4].

Experiments and Discussion

(1) Rubber resistant liquid test

Rubber liquid resistance experiment was tested by using FCZ3 Hastelloy alloy which provided the
high-pressure reaction kettle (design pressure 27Mpa, 450°C). In autoclave inlet, the GYZ25 type
high-pressure air pump was installed, T911Y-320C forging type electric pressure regulating air valve
was installed.
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Fig. 1 High pressure autoclave for rubber resistance liquid test

(2) Rubber quality and density measurement
The ES120D density balance(accurate to 1mg) was using to test the quality of rubber samples
before and after the liquid test, the quality of the water in the water.

Fig. 2 Schematic diagram of the test of the quality of the sample in liquid
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m, ,, - Quality of sample in water after immersion, g
m, ,, - Pendant in water quality, g

(3) Mechanics property test of rubber
Measurement of tensile strength and tear strength of rubber samples using WDW-1 electronic
tensile testing machine.

Fig. 3 WDW-1 electronic tensile testing machine
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The rate of change of tensile strength, the rate of change of elongation, the rate of change of 50%,

the change rate of 100% and tear strength, were calculated.
(4) Experiments result discussion

Tab. 1 Tensile and tear properties of rubber samples under different experimental conditions

Serial tensile Change elongation | Elongation tear change rate of
number strength ratio of % rate strength | Tear trength
MPa tensile % KN/m %
strength
%
1 13.61 0 555.54 0 70.69 0
2 5.47 -59.82 293.74 -47.13 41.11 -41.85
3 2.026 -85.11 120.86 -78.24 10.47 -85.18
4 0.42 -96.89 107.42 -80.66 2.89 -95.91
5 15.31 0 482.38 0 71.27 0
6 7.81 -49.02 284.12 -41.10 46.44 -34.83
7 2.54 -83.43 131.24 -72.79 11.62 -83.70
8 0.45 -97.05 115.37 -76.08 3.134 -95.60
9 0.106 -99.31 26.86 -94.43 1.20 -98.31
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Fig. 4 the changes of shore hardness with different soaking time

Summary

The results show that the soaking time and soaking temperature are sensitive factors to the
performance of rubber materials, and the increase of temperature is the most influential factor to the
performance of the sample. The two groups of rubber in a predetermined experimental environment
neutral can be decreased seriously, in addition to the rubber materials at 120 DEG C and 27mpa, 48h
experimental liquid resistance still retains good performance outside, other sets of experiments
results are expressed rubber has been unable to continue to use.
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