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Table 1 Fracture strength predicting by Bieniawski rule
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0.433 2 4.71217 298. 95 272.34 -8.90
1.0813 2.659 4 256. 45 258. 46 0.78
1.268 3 3.057 2 226.25 234.97 3.85
1.174 9 3.004 8 277.63 284. 88 2.61
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Table 2 Fracture strength predicting by Hoek-Brown rule
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24. 4 100 298. 95 294. 58 1.46
6.2 70. 8 256. 45 252.34 1.6
7.96 78 226. 25 220. 03 2.75
7.89 77.8 277. 63 265. 41 4.4
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Table 3 Fracture strength predicting by Shoerey rule

Co/MPa 8 e A AR iR
/MPa /MPa /%
31.04 0.8389 298.95 263. 04 -12.01
71.36 0.453 9 256. 45 258.95 0.97
45.67 0. 606 226.25 242.03 6.97
73.38 0.522 4 277. 63 285. 82 2.95
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Table 4 Fracture strength predicting by

Ramamurthy rule

a/ S/ T {E/ iERORIN
MPa MPa MPa 2/ %
1. 68 298. 95 210.27 -29.7%
9.84 256. 45 260. 40 1. 54%
2.51 226. 25 234.52 3.66%
5.35 2717.63 281.97 1.56%
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Table 5 Fracture strength predicting by Mogi rule

S T AEXT IR

k a
/MPa /MPa 72/ %
1. 68 0.796 1 298.95 259.95 -13.05
3.67 0. 648 256. 45 268. 45 4. 68
2.55 0.704 5 226.25 244.25 7.96
2.96 0.702 277.63 291.63 5.04
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Table 6 Comparison of evaluation accuracy of the rules

THEN] r SR/ %
Bieniawski i)l 0. 863 4.04
Hoek-Brown ] 0.992 2.55
Shoerey 7] 0.677 5.73
Ramamurthy ¥ 1] 0. 148 9.12
Mogi #EN] (1967 ) 0.511 7.68
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Application of Failure Criteria on the Deep Tight
Sandstone Strength Prediction

HONG Cheng-yun, YIN Shuai, LI Guan-fang
(College of Energy Resource and State Key Laboratory of Oil and Gas Reservoir Geology and
Exploration, Chengdu University of Technology,Chengdu 610059, P. R. China)

[ Abstract] In order to predict the strength of the deep tight sandstone,using Bieniawski Criteria, Hoek-Brown
Criteria , Shoerey Criteria, Ramamurthy Criteria, Mogi Criteria( 1967 ) to fit the measured three axis data, carry on the
assignment , at the same time, the meaning of the unknown coefficient value are disscussed,scope and its method, so
the random optional values can be werconed. Finally forecast the destruction strength of the deep tight sandstone,
the result shows that each criterion has a certain accuracy, Hoek Brown Criteria has the highest precision, the preci-
sion sort for the Criterias is:Hoek-Brown Criteria > Bieniawski Criteria > Shoerey Criteria > Mogi Criteria( 1967 ) >
Ramamurthy Criteria.

[ Key words | failure criterion deep tight sandstone precision application.
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The Application of Alumina Potective Coating in
Rubidium Spectrum Lamp

FENG Hao', CUI Jing-zhong', LI Guan-bin’, ZHANG Ling'
(Lanzhou Space Technology, Institute of Physics', Lanzhou 730000, P. R. China;
Lanzhou University of Technology? , Lanzhou 730000, P. R. China)

[ Abstract] The rubidium spectrum lamp (Rb lamp) is the critical component of Rb gas cell atomic frequency
standard. The interaction of rubidium with the glass and the rubidium reaction with impurities are the two main rea-
sons of rubidium depletion and light degradation after long-term operation. The y-AIOOH boehmite sol with grain
size of 30 nm was prepared by sol-gel method using AI(NO;) + 9H,0 and NH; + H,O as raw materials. A trans-
parent nano-aluminum coating, which is fabricated with dip coating in the inner wall of lamp envelope by Sol-Gel
method. The thickness of the alumina coating is 3 wm and the average visible and near-infrared light transmission up
to 90% . Observations of SEM show that the inner wall of lamp envelope with a dense uniform and continuous coat-
ing. After 6 months operation about half of rubidium consumption of the coated lamp compare to the conventional
lamp indicates that nano-aluminum coating is an effective barrier layer for blocking the interaction of rubidium with
the glass and reaction with impurities.

[ Key words] rubidium spectrum lamp alumina potective coating rubidium depletion



