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Fig.1 Structure of angle globe valve
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Fig.2 Mesh model of angle globe valve
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Fig.3 Flow chart of modal analysis

Rl ZEESHTER

Table 1 Model analysis of three directions

Modal Frequency  Modal Ratio of modal

Direction order Ha mass/kg mass to total

mass/%

3 195.9 2.053 11.509

5 488.4 6.353 35.610

Longitudinal 8 1158.2 2.034 11.400
10 1296.4 3.533 19.802

16 2193.2 1.205 6.758

Ratio of the sum of modal mass to total mass 85.081
7 855.965 5.485 30.744

Horizontal 14 1972.78 7.016 39.326
16 2193.2 3.041 17.044

Ratio of the sum of modal mass to total mass 87.114
1 164.175 3.010 16.872

Vertical 387.127 6.615 37.079

6 816.128 4.782 26.806

11 1554.78 0.567 3.183

Ratio of the sum of modal mass to total mass 83.941
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Table 2 Impact acceleration
Direction Longitudinal ~ Horizontal Vertical

Acceleration 0.24, 0.44, 1.04,
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Table 3 Impact acceleration of three directions

Direction Frequency/Hz nllgsg/ilg Acce;lle'?ztion/
195.9 2.053 490.292
488.4 6.353 489.256
Longitudinal 1158.2 2.034 490.297
1296.4 3.533 489.935
2193.2 1.205 490.497
855.965 5.485 2447.328
Horizontal 1972.78 7.016 2445.488
2193.2 3.041 2450.271
164.175 3.010 980.123
Vertical 387.127 6.615 978.387
816.128 4.782 310.592
1554.78 0.567 981.302
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Fig.4 Stress nephograms of three directions: (a) portrait, (b) landscape, and (c) vertichas
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Table 4 Property of different materials

Material Density/kg'm™  Poisson ratio Modulus/GPa
TA2 4505 0.34 103
TA31 4490 0.387 113

06Cr19Nil0 7930 0.3 194
QAI10-5-5 7650 0.25 105
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C: Response Specirum
Equivalent Stress 2
Type: Equivalent (von-Mises) Stress
Unit: MPa
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Fig.5 Stress nephograms of different materials: (a) pure titanium, (b) titanium alloy, (c) stainless steel, and (d) copper alloy
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Table S Maximum impact value of different materials

Titanium  Stainless Copper
Material Titanium
alloy steel alloy
Maximum
108.4 107.3 187.7 165.3
stress/MPa
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Table 6 Impact resistance of different materials

Material TA2 TA31 06Crl9Nil0 QAIl10-5-5
Yield
stress/MPa 320 785 205 275
Radio of
stress to yield 33.8 13.6 91.5 60.1

stress/%
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Impact Resistance Analysis of Titanium Alloy Valve

Lou Yanpeng, Shi Wenxiang, Zhang Xinqi
(Luoyang Ship Material Research Institute, Luoyang 471039, China)

Abstract: Taking angle globe valve as an example, the modal and impact resistance performance was analyzed by response spectrum
analysis, and the modal frequency and three-way stress of titanium alloy valve was obtained. The impact resistance performance was
verified by tests. After that, different types of common materials were analyzed with the same angle globe valve, and the impact resistance
was obtained. The results show that the response spectrum analysis method could provide an effective reference for the impact performance
of the valve. In addition, the stress distribution is greatly affected by the structure, little by the material, and the maximum stress value is
greatly affected by the material, while the model is impacted. Finally, the impact resistance of valves with the same construction is from
high to low for TA31, TA2, QAI10-5-5 and 06Cr19Nil0. In this paper, the impact resistance of valve was analyzed and studied by
simulation analysis and test method, which provides a reference for the engineering design of this kind of valve.

Key words: titanium alloy; angle globe valve; response spectrum; impact resistant
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