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A Study on the Reliability Analysis for the High Precision Pneumatic
Actuator within Tape Feeder

Jin Hwa Choi*, Byung Cheol Jeon’, Myeong Woo Cho", Sung Min Kang™™, Soo Jin Lee™

This research presents the reliability analysis of the pneumatic actuator within the tape feeder that is used to transfer
the correct force to linked parts during 1.0E+7 cycles. First, the degradation analysis for thrust and air leakage is
executed to obtain the failure data of a product based on its performance over time. Second, once the parameters
has been calculated using the weibull 2-parameter distribution and MLE(Maximum Likelihood Estimation), information
related to life such as reliability, failure rate, probability density function is estimated. Finally, MTTF(Mean Time
To Failure) and By life of actuators are calculated. MTTF means the mean life at the confidence level and By life
refers to the time by which 10% of the product would fail. In this study, failure causes and solutions are examined
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using the reliability analysis.
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Fig. 2 Components of pneumatic actuator
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Fig. 3 Reliability test to obtain the failure of a product
based on its performance over time
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Table 2 Failure modes and causes

Failure Mode Source

Type

* Packing wear
* Disproportionate
* emphasis

Seal Air Leakage

Piston rod | Deflection * Overload or overspeed

Piston |Crashing sound| « Piston packing wear
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Table 3 Estimated parameters of Weibull(Thrust data)

Parameters Values
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