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Research on characteristic analysis and reliability improvement of check
valve for turbo compressor
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Abstract

In this study, we studied failure cause of check valve through analysing characteristic of it used
in turbo compressor. We researched how to improve to reduce chaterring occurrence which is cause
of main failure mode and suggested how to improve reliability of check valve through it.
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Fig. 1 Structure of check valve

Table 1 Specification of check valve

Classification Value
Size DN150 (6 inch)
Material Stainless steel
Max. pressure 40 kgf/cm®
Weight 14 kg
Connection wafer type
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Fig. 3 Fracture of disc connection
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Table 2 Failure Modes and Mechanisms Analysis

Primary : . .
components Failure modes| Failure mechanisms
@ | Fatigue Failure
Crack
@ | External Impact
Body -
Lack of corrosion
Corrosion | @ | proof and wear
resistance
Wear @ |Repeated operation
Disc Fracture (® | Operation Impact
Jam ® Guide Wear
Guide Wear (@ |Repeated Operation
Seat Crack Operation Impact
©) Overload
Deformation Deformation by
high temperature
Spring @ | Bending Fracture
Fracture @2 | Fatigue Failure
@ brittle Failure

Table 3 Criticality matrix analysis

failure | High ® ®,® @,®

severity|

. 0,0,0
Medium 0.0
Low ® ©,00

Low Medium High

failure frequency
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Fig. 4 Spring characteristic analysis test

Table 4 Spring characteristic analysis test result

(unit : kgf/mm)

count of test
1st 2nd 3rd 4th 5th
sample NO.
#1 0.251 | 0.251 | 0.252 | 0.251 | 0.251
#2 0.115 | 0.115 | 0.115 | 0.115 | 0.115
#3 0.034 | 0.035 | 0.035 | 0.035 | 0.035
#4 Not measurable
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Fig. 5 Circuit of endurance test

Fig. 6 The apparatus of endurance test
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Fig. 9 Flow measurement test result
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