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Tab.1 Temperature rise linear expansion test results of
NBR compound

WIE/ Rk RBRRE kR Rk REY X

C um 10°/°C” % 10’/C"

0 0.038 0.422 0 12. 667

30 256. 684 161.436 0.513 4 843.080
45 397.004 169. 660 0.794 5089.800
90 703.972 153.371 1.407 4601.129
100 792.188 155.636 1.584 4 669.080
110 874.398 156. 422 1.748 4 692. 660
120 954.614 156.751 1.909 4702.530
130 1016.830 154.299 2.033 4 628.970
140 1063.046 149.936 2.126 4 498.080
150 1101.264 145. 094 2.202 4352.820
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Tab.2 Thermal medium immersion swelling test results of
NBR compound

i BE/C TRBUR IR/ % MUETHR A thZim ik x /%
90 3.3 1.09
100 3.5 1.15
111 3.5 1.15
117 3.6 1.19
121 3.7 1.22
125 3.8 1.23
131 3.9 1.27
135 4.0 1.30
141 4.1 1.34
148 4.2 1.39
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Tab.3 Compression set test results of NBR compound

EHXT72h 10 12.40 1.78
FEiR X 72 h 15 12.30 1.78
X T2 h 25 12. 40 2.03
70 ‘C X24 h 10 12.30 4.90
70 'C X24 h 15 12.46 3.20
70 ‘CX24 h 25 12.31 2.40
150 'C X24 h 10 12.39 8.56
150 CX24 h 15 12.34 8.15
150 CX24 h 25 12.66 8. 82
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Tab.4 Akron abrasions of NBR compound

RS BEAER/mg KLY X100 ZEFERY X107
1 0.50 4.59 2.81

2 0.48 4.18 2.56

3 0.47 4.48 2.74

4 0.46 4.39 2.69

5 0.48 4.47 2.73

X {E 0.48 4.42 2.71

W 1) B = B RE I/ (3 8 BRI R |, T ) iR 1 —5
T 5L 43 0 k3. 11,3.28,3.00,2.99,3. 07 mm;2) 2R FE 2 =i
41 X 60/98.
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Tab.5 Sizes of NBR bushing for stator with different drilling time

B MR/ WEVIRE WERALEK WENMRE WEESIK HEXER WERRZLZ WHERRZL JdRENER
[a]/d C B /mm HX10/mm  HkE/mm A /mm #/mm JEE/mm A/ mm AEEE/mm
0 90 20.75 3.18 0 0 0 20.75 0.41 20.55
2 94 20.80 3.21 0.2332 0.128 3 0.027 1 20.89 0.67 20.55
4 98 20.83 3.23 0.233 4 0.280 6 0.054 2 20.73 0.36 20.55
6 102 20.68 3.23 0.238 5 0.193 6 0.080 7 20.65 0.19 20.55
8 106 20.62 3.23 0.2379 0.1313 0.107 3 20.63 0.15 20.55
10 109 20.61 3.23 0.237 7 0.108 7 0.134 1 20.61 0.12 20.55
12 113 20.60 3.22 0.237 6 0.084 3 0.160 8 20.59 0.09 20.55
14 117 20.58 3.23 0.244 1 0.058 9 0.187 4 20.58 0.07 20.55
16 121 20.57 3.22 0.250 6 0.0357 0.214 1 20.57 0.05 20.55
18 125 20.56 3.21 0.253 8 0.0138 0.240 7 20.56 0.02 20.55
20 129 20.56 3.18 0.2590 0.000 0 0.267 3 20. 54 —0.01 20.55
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Discussion on Life Prediction Method of Product with NBR Bushing

SONG Jian,LUO Xichao, LIU Xinxin,GUO Tianming ,SUN Xiaoliang,ZHANG Yifan

(Beijing Petroleum Machinery Co. ,Ltd,Beijing

102206, China)

Abstract: Taking the engine stator of a conventional screw drill for oil field drilling as an example,

combined with the physical property test of nitrile rubber (NBR) compound, a model of the change of the
matching size of the NBR bushing of the stator under the effect of time was innitially established, and the life

prediction method of engine under the design matching sizes of the stator and rotor was discussed. The results

sizes of stator and rotor could be predicted.

showed that the matching size of the engine stator and rotor before leaving the factor directly affected its life.
The main factors influencing the matching size of the NBR bushing of the engine stator were physical force,
temperature rise, medium, pressure change and wear. By measuring the physical properties of NBR compound

and combined with the actual drilling data in the oilfield, the life of the engine under the design matching

Key words:NBR ; bushing;stator and rotor;engine;screw drill; matching size;life



