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INTRODUCTION

Semiconductor clean rooms are serviced by high-purity gas distribution systems. This test method
presents a procedure that may be applied for the evaluation of one or more components considered for
use in such systems.

1. Scope

1.1 This test method covers the testing of automatic valves
for cycle life utilizing static, no-flow conditions. This no-flow
condition is felt to be a realistic test to determine the valve’s
cycle life.

1.2 This test method applies to automatically operated
valves. It is intended to measure the cycle life of the valve itself
including the seat and body sealing. It does not include cycle
testing of the actuator. Testing must include both pressure
testing and helium leak testing and must include vacuum test
conditions when appropriate. This test method may be applied
to a broad range of valve sizes.

1.3 Limitations:
1.3.1 This test is not designed to evaluate the performance

of the actuator. This test method addresses the gas system
contamination aspects of the valve performance, that is, seat
and body leakage and diaphragm or bellows failure. If the
actuator fails during the evaluation, the valve is deemed as a
failure.

1.3.2 While the requirements of a valve’s performance
might include items such as particulate generation levels, this
test method only attempts to evaluate cycle life and perfor-
mance degradation as they relate to the ability of the valve to
operate and shut off flow.

1.3.3 This test method is written with the assumption that
the operator understands the use of the apparatus at a level
equivalent to six months of experience.

1.4 The values stated in SI units are to be regarded as the
standard. The inch-pound units given in parentheses are for
information only.

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. Specific hazard
statements are given in Section 7.

2. Referenced Document
2.1 SEMATECH Standard:
2.1.1 Test Method for Determination of Helium Leak Rate
for Gas Distribution Systems Components, Provisional SE-
MASPEC #90120391 B-STD. Feb. 22, 1993. 2

3. Terminology

3.1 Definitions of Terms Specific to This Standard:
3.1.1 actuation cycle—operation of valve from fully opened

to fully closed and back to fully opened.

3.1.2 actuator— a gas (compressed air nitrogen)-operated
device connected to the valve stem to open and close the valve.

3.1.3 actuator pressure—range of actuator gas line pressure
required to fully open and close the valve.

3.1.4 automatic valve—a valve with an actuation device that
can be operated remotely, such as a pneumatically or electri-
cally controlled valve.

3.1.5 cycle life—the cycle life of a valve involves two
characteristics: catastrophic valve failure, that is a single value;
and a degraded performance, that is, a plot of helium leak rate
versus cycles.

3.1.6 failure—the termination of the ability of the valve to
perform its required function.

3.1.7 failure mode—the mode by which a failure is observed
to occur.

1 This test method is under the jurisdiction of ASTM Committee F01 on
Electronics and is the direct responsibility of Subcommittee F01.10 on Contamina-
tion Control.
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