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1. Scope Absence of Heat Transfer (Electrical Methotls)
1.1 This test method provides a means for monitoring3 Summary of Test Method

corrosivity of environmental tests that involve exposure to o ] )
corrosive gases. 3.1 The corrosivity of an atmospheric corrosion test such as

1.2 This test method uses a resistance monitor (RM) prob@ Mixed flowing gas (MFG) type test is measured by monitor-
fabricated from a chosen metal conductor, with one conductdf'd the loss in electrical conductivity of a metal element whose
segment uncovered to permit exposure of the chosen metgpr_face cor_rodes to form poorly conducting corrosion p_roduct.
conductor to the corrosive gas mixture and the second condudiS corrosion product consumes metal from a conduction path
tor segment covered to protect the metal conductor of thi€aUSINg an increase in electrical resistance. The resistance of
segment from direct attack by the corrosive gas mixture. Théhe degraded conduction path is compared with a similar path
covered conductor segment provides a reference for evaluatif§f?0Se surface is covered to prevent corrosion. This compari-
changes in the uncovered segment. The ratio of the resistane8N resistance also provides a temperature correction reference.
of the exposed segment to that of the covered segment provid&"e ratio of the electrical resistance of the path exposed to the

a measure of the amount of metal conductor that has react&®'Tosive gases to that of the covered path is monitored during
with the corrosive gas test environment to form poorly con-the test and compared to an expected ratio-versus-time curve to

ducting corrosion product, thus providing a measure of tes@stabli'sh the relatiorjship of the te_st corrosiv_ity to expected test
corrosivity. corrosivity. Alternatively, the ratio-versus-time curve for a
1.3 Resistance monitoring is applicable to a broad range djiven atmosphere can be compared with the behavior of other
test conditions by selection of the appropriate metal conductdr°rmosive atmospheres to evaluate the relative corrosivity of the
and initial metal thickness. various atmospheres.
1.4 This method is similar in intent to Test Methods B 808.

. 4. Significance and Use
1.5 This standard does not purport to address all of the g . . _ _
safety concerns, if any, associated with its use. It is the 4.1 Corrosivity monitoring of test environments provides a

responsibility of the user of this standard to establish appro-M&ans to monitor an integrated value of test corrosivity which

priate safety and health practices to determine the applicability°a"not be evaluated from test parameters themselves, such as
of regulatory limitations prior to use. temperature, humidity, and gas concentration. As such the

monitor value can be used for specification purposes such as

2. Referenced Documents test validation. Electrical resistance monitoring of conductors
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Local corrosion such as pitting, crevice, or grain boundarying of the reference conductor can lead to corrosion of the
corrosion may provide invalid estimates of test corrosivity.reference conductor, thus reducing the apparent resistance ratio
Marked changes in slope of the curve of electrical resistancbetween the exposed conductor and the reference conductor.
ratio versus time may indicate undesired processes which cdexcess resistance change of the reference conductor above that
be due to deficiencies in the test atmosphere or in the monit@xpected for any observed temperature change of the RM is an
itself. indication of this possible interference. The RM should be
4.3 Because of limitations of the diffusion process withinexamined after the test for discoloration of the reference
the corrosion product formed on the metal conductor segmerttonductor as a signal of possible corrosion of the reference
of the RM probe when passivating corrosion films are formedconductor when such excess resistance change is observed.
resistance monitoring may not be useful for test chambePresence of corrosion of the reference conductor invalidates
monitoring purposes for very long test exposures. Chambeihe estimate of atmosphere corrosivity based on the observed
monitoring is dependent on detecting changes in the rate oEsistance ratio-versus-time curve.
corrosion of the RM as an indicator signal that specified gas 5.3 Thermal gradients across the RM probe as a result of the
concentrations must be reverified. However, low corrosiorpresence of local heat sources such as lamps or powered test
rates limit the absolute value of the rate of change of corrosiondevices can produce an anomalous resistance ratio change.
rate with change of test conditions; for parabolic film growth Such effects can be verified by shutting off the local heat source
processes, the growth rate decreases with time limiting thand remeasuring the resistance ratio.
sensitivity of the RM at extended test times. 5.4 Scratches or other localized conductor thickness varia-
4.4 Since corrosion rate can be a complex function of testions can produce anomalous resistance ratios after reduced
parameters in MFG tests with any given metal primarilycorrosion exposures. This behavior can be detected by abrupt
responsive to a subset of the gases in the MFG environmentjcreases in apparent rate of corrosion which occur when the
more than one type metal resistance probe is required in ordéninned region corrodes through to the dielectric substrate.
to assist in maintenance of relative gas concentrations. F@&uch abrupt changes indicate the end of useful data from the
such test specifications, values of resistance ratios must BeM.
referred to ratios obtained under known test conditions as 5.5 Contaminant films on the surface of the exposed con-
supplied by the test specifier. Information relating to theductor can inhibit corrosion or accelerate corrosion. Care must
sensitivity of various metals to various corrodants has beebe taken to assure freedom from fingerprints, spittle, oil, or
published®1° other surface contamination prior to installation in the test
4.5 RM probes can be useful from 1 % of thickness con-chamber. If a cleaning procedure is used, it should be appro-
sumed upward to 50 % of thickness consumed by the corrosiopriately evaluated and consistently applied to avoid differing
film growth. Conductor thicknesses between 25 nm and 0.hitial conditions on the RM. The exposed metal conductor of
mm are commercially availabfé. the probe should be examined after the test exposure to ensure
uniformity of corrosion film growth. Clumps of corrosion
5. Interferences product indicate undesirable conditions and potential problems
5.1 Resistance monitor probes are generally constructé@terpreting resistance changes.
from thin film metal coatings on dielectric substrates in the 5.6 Since in-situ electrical resistance measurements require
form of a serpentine pattern or loop to provide a long conductoglectrical access to the probe being measured, defects in the
path so as to increase the ease of detection of a resistangr:ctrical access system, for example, cables and sockets, can
change. With such configurations, formation of a corrosioraffect the resistance values being measured. Protection of the
product, which grows out from the edges of the conductolelectrical access system from the deleterious effects of expo-
paths, can contact adjacent paths; when such contacting cafure to corrosive gases is required to ensure a reliable moni-
rosion films are formed from conducting corrosion productstoring system.
such as some copper sulfides, abrupt changes in probe resis5.7 Most interferences are detectable when multiple probes
tance can be observed due to shorting of the current path. Suglfe used in a single test by comparison of one probe to another.
shorting of the current path can also occur if condensation
occurs on the probe, especially in the presence of gases that Apparatus
dissolve in the condensed film to form an electrolyte. Such 6.1 The apparatus consists of two elements, a probe that is
shorting behavior is seen as an anomalous resistance decreaggponsive to the corrosive environment and a means to
and indicates that corrosion of the RM is not predictable fromelectrically measure the resistance of the prbbe.
its electrical resistance. 6.1.1 Resistance Monitor (RM) Probeconsists of two
5.2 Corrosive gas permeation through the protective coverlements of identical material in thermal contact with each
other. One element is capable of interaction with a corrosive
> Rice, D., et. al, “Atmospheric Corrosion of Copper and Sivatmal of gas environment and i§ the detector of test.chamb_er cor_rosivity.
Electrochyem.i'cal.So;:yie,t)x/ol 128, No. 2, February 1981, pp. 275-284. The sgcond element is prOteCted from mteracﬂon with _the
1%Rice, D., et al., “Indoor Corrosion of Metals,Journal of Electrochemical COITOSIVE gases from the chamber by means of an impervious
Sogileé){a\s/iosltalri:?é :g.nlitbf\gr!tii??ﬁa%%fggtt-riglﬁ Rohrback Cosasco Systems Inovercor:lt such as epoxy of Other polymer and serves as a
11841 E. Smith Ave., Sant)r:\ Fe Springs, CA 9067y0, United States, haveybeen f’ourfg.ference' The electrical propertles of the ek_aments are chosen
to be satisfactory for corrosivity monitoring of airborne corrosion agents; see ModeWIth regard to the eXpeCted amount of corrosion to be detected.
CK-3 Corrosometer. Mildly corrosive environments would be monitored by means
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