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1. Scope IEEE/ASTM SI-10 Standard for Use of the International

1.1 This fire-test-response standard measures the corrosive System of Units (SI): The Modern Metric Systém

effect by loss of metal from the combustion products of 2.2 Other Document: _

materials, components, or products. OSHA _191.1450 O_ccupatlonal Exposure to Hazard Chemi-
1.2 This test method provides corrosion results of product ~ Cals in Laboratori€s

and material specimens limited to a maximum size of 100 b

100 mm in area and 50 mm thick. o
1.3 The results of this test method have not been investi- 3-1 Définitions: - o

gated with respect to correlation to actual fires. 3.1.1 _For d(_aflnltlons of terms used in this test method, refer
1.4 This standard measures and describes the response § Terminologies E 176 and D 1711. _

materials, products, or assemblies to heat and flame under 3.2 Definitions of _Terms Specm_c to This Standard: _

controlled conditions, but does not by itself incorporate all 3-2:1 cone corrosimetern—equipment used to determine

factors required for fire hazard or fire risk assessment of theb0rrosion in this test method.

materials, products, or assemblies under actual fire conditions. 3-2-2 corrosion-by-metal-lossn—loss of metal of a target
1.4.1 Additional information regarding the targets, the tes@XPressed as reduction of thickness of the target metal.

conditions, and test limitations are provided in the annex. 3.2.3 exposure chamben—enclosure in which a target is
1.5 This standard does not purport to address all of the®xPosed to combustion products. _ _

safety concerns, if any, associated with its use. It is the 3-2-4 heating flux n—incident power per unit area that is

responsibility of the user of this standard to establish appro/MmPosed externally from the heater on the specimen.

priate safety and health practices and determine the applica- 3-2-4-1Discussior-The specimen, once ignited, is also

bility of regulatory limitations prior to useFor specific hazard neated by its own flame. _
statements, see Section 7. 3.2.5 sustained flamingn—existence of flame on or over

1.6 The values stated in S| units are the standard (sé&€ Surface of the test specimen for periodists ormore.

%, Terminology

IEEE/ASTM SI 10 . 3.2.5.1 Discussior—Flaming ignition of less tha 4 s is

identified as transitory flaming or flashing.

2. Referenced Documents 3.2.6 target n—detector of known electrical resistance
2.1 ASTM Standards: which can lose metal through a process of corrosion when it is
D 618 Practice for Conditioning Plastics for Tesfing exposed to combustion products.

D 1711 Terminology Relating to Electrical Insulatfon 3.3 Symbols Specific to This Standard:
E 176 Terminology of Fire Standartls 3.3.1 Ag—initial corrosion instrument reading.

E 1354 Test Method for Heat and Visible Smoke Release 3-3-2 Ay—corrosion instrument reading at the end of 1-h

Rates for Materials and Products Using an Oxygen Con€XPosure to combustion products.
sumption Calorimetér 3.3.3 A,—corrosion instrument reading at the end of 24 h

in the environmental chamber.
3.3.4 C—corrosion of a target, nm.
3.3.5 C,—corrosion at the end of 1-h exposure to combus-
1 This test method is under the jurisdiction of ASTM Committee D09 on tion products, nm.

glectncal gnd Electronic In_sulatlng Materials and is the direct responsibility of 3 3.6 C24—COI’I’OSiOI’l at the end of 24 h in the environmental
ubcommittee D09.21 on Fire Performance Standards. h b
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5. Significance and Use

5.1 The metal loss from corrosion is directly related to the
increase in electrical resistance of the target due to the decrease

3.3.7 m—specimen mass, g.

3.3.8 m—final specimen mass, g.

3.3.9 m—initial specimen mass, g.

3.3.10 my—average 70 % of the total mass loss, g. in conductive cross-sectional area.

3.3.11 t,—sampling time, s. 5.2 The relationship between resistance increase of metallic

3.3.12 T—temperature of the gas in the exposure chambeitargets used in this test method and the amount of metal loss as
°C. reported by a uniform loss in thickness has not been deter-

3.3.13 V—volumetric sampling rate of combustion prod- Mined.
ucts, ni/s. 5.3 This test method is used to determine the corrosive

effect of combustion products from burning electrical insula-
4. Summary of Test Method tions or coverings or their constituent materials or components.
. . . . . q(%orrosion is determined by the reduction of thickness of the

4.1 In this test method, a specimen is subjected to radia etal on standardized targets, as measured by electrical resis-

heat. A spark igniter is useq to ignite the co.mbust|ble VaPOrSance. These targets are not necessarily representative of the
The products of decomposition or combustion are channele tended end use

through a funnel. A portion of the products continuously flows 54 This test method is intended for use in electrical

through an exposure chamber which holds the corrosion targe|t$sulations or coverings material and product evaluations, for
until the specimen has lost an average 70 % of the total oW gs n : P o .
additional data to assist in design of electrical insulations or

combustible mass or for a period of 60 min, whichever is less. overinas products. or for develooment and research of elec-
The corrosion of the target is determined by exposure of the. . gs pr ’ : P
rical insulations or coverings products.

target to combustion products for 1 h, followed by 24-h ) .
exposure of the target to a controlled humidity and temperaturg} e5.5fir2 V;!:i;;?;hieqr?gtl?r?vzlsjgg;ztzgle(cljgdttc? li%(;els\\?/;}nmt to

environment in a separate chamber. The increase in electrical™ X . Z oY )
resistance of each target is monitored, and the reduction idditional information for testing is given in A1.2.3.
thickness of the metal on the target is calculated from the
increase in electrical resistance. This reduction in thickness i&-
referred to as corrosion-by-metal-loss. 6.1 Discard the test data if any of the following occur:
4.2 This test method involves the use of a cone corrosimeter 6.1.1 Leakage occurs between the sampling point and the
as described in Section 7 and shown in Fig. 1. exit of the exposure chamber which could cause a dilution of
4.3 Alternate equipment found suitable for this test methodyases.
is the cone calorimeter (see Test Method E 1354), with the 6.1.2 The specimen swells sufficiently prior to ignition to
addition of the gas sampling system described in this tesibuch the spark plug or swells into the plane of the heater base
method. plate during combustion.
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6.1.3 The specimen drips off the specimen holder or fallsstainless-steel-sheathed thermocouples having an outside di-
out of the specimen holder such that the specimen is nameter of 1.5 to 1.6 mm with an unexposed hot junction.

subjected to the test exposure conditions. Alternatively, either 3-mm outside diameter sheathed thermo-
6.1.4 There is highly localized corrosion of the target,couples with an exposed hot junction, or 1-mm outside
indicating a defective target. diameter sheathed thermocouples with an unexposed hot junc-

6.1.5 There is visual degradation of the reference circuit bytion are suitable. They are symmetrically disposed and in
the attack of combustion products on or under the protectiveontact with, but not welded to, the heater element (see Fig. 2).
coating. The thermocouples are of equal length and wired in parallel to
the temperature controller.

7.3 Temperature Controller

7.1 General . _ 7.3.1 The temperature controller for the heater is to hold the
_ 7.1.1 This test method uses the cone corrosimeter descrlt_)%qiemem temperature steady to withir2°C. A suitable tem-
in 7.1.3. Alternat_|vely, the cone cal_onmeter_ test eqmpment_ ISherature controller system is a “3-term” controller (propor-
acceptable provided that it is equipped with a gas samplingonal, integral, and derivative) with a thyristor unit capable of
system as described in 7.8. _ ~ switching currents up to 25 A at 240 V.

7:1.2 The d'”.“?”s'ons of the cone co.rrOS|mete'r SPECIMEN 7 3 5 The controller has a temperature input range from 0 to
holder and addltlo_nal _equment used in col_lectlon of 98%1000°C; a set scale with a resolution of 2°C; and automatic
samples are given in Figs. 1-8 and also stated in the following 4 iunction compensation. The controller is equipped with a

description. safety feature such that in the event of an open circuit in the

7.1.3 The cone corrosimeter consists of the following mainy, e macouple line, it will cause the temperature to fall to near
components: conical-shaped radiant electric heater; tempergia pottom of its range.

wre 90””0”6” load ce?l; elec_trlc Ignition .spark plug; heat-flux_ 7.3.3 The temperature controller uses a zero-crossing-type
gage; exhaust system; specimen holder; and the gas samplln%z
10

7. Apparatus

. ristor unit.
system. Other essential elements needed to measure corros 3.4 The heater t wre | itored b t ith
are a corrosion target and a device to measure corrosion (see’ -3 ! N€ neatertemperature 1S monitored by a meter with a

7.9). A general view of the cone corrosimeter is shown in Fig.reSOIUtIon of 2°C.
1 7.4 Exhaust System

'7_2 Conical Heater 7.4.1 The exhaust-gas system consists of a high-temperature
7.2.1 The active element of the heater consists of afentrifugal exhaust blower, a hood, intake and exhaust ducts

electrical heater rod, rated at 5000 W at 240 V, tightly woundfor the fan, and an orifice plate flowmeter (Fig. 3).

into the shape of a truncated cone (Fig. 2). The heater is 7.4.2 The flow rate is determined by measuring the differ-
encased on the outside with a double-wall stainless steel conential pressure across a sharp-edged orifice (57-mm inside
and packed with a refractory fiber material of approximatelydiameter) in the exhaust stack, at least 350 mm downstream
100-kg/n? density. from the fan.

7.2.2 The heater is capable of producing heating flux on the 7.4.3 In other details, the geometry of the exhaust system is
surface of the specimen of up to 100 kW/mith a uniformity  not critical. Where necessary, small deviations from the rec-
of = 2 % within the central 50 by 50-mm area of the specimenommended dimensions given in Fig. 3 are allowed. For

7.2.3 The heating flux from the heater is held at a preseeéxample, itis permissible for the inner diameter of the duct and
level by means of a temperature controller and three Type Khe orifice plate to be slightly different (tolerance2 mm).
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LOAD CELL AND CONE RADIANT HEATER steel and has dimensions of 109 by 109 mn2 (mm). The grid

has 1-mm ribs and the openings in the center are 19 by 19 mm
(=1 mm). The edge frame is constructed from 2-mm nominal
stainless steel with outside dimensions of 116 by 116 by
56-mm height £2 mm). The frame has an 8-mm lip on the top
——Cone Hinge & to provide an opening of 100 by 100 mm on the top. There are
1 siicing Height Adjustment two 3-mm (=0.5 mm) diameter by 130-mm*=3 mm) long
retaining pins to lock the test specimen in the edge frame.
7.6.2 The bottom is lined with a layer of a low-density
(nominal density 65 kg/M) refractory fiber blanket with
- thickness of at least 13 mAiThe distance between the bottom
Y Flux of the radiant heater and the top of the edge frame is adjusted
LM to 25+ 1 mm by using the sliding height adjustment (Fig. 2).

> 7.7 Ignition Circuit:
@\Eﬁ‘& 7.7.1 External ignitor is a spark plug powered from a 10-kV
N transformer. The spark plug has a gap of 3 mm. The trans-
FluxLeter former is of a type specifically designed for spark-ignition use.
13 mm Calcium Mount The transformer has an isolated (ungrounded) secondary to
Silicate Heat Shield minimize interference with the data-transmission lines. The
electrode length and location of the spark plug is such that the
spark gap is located 13 mm above the center of the specimen.
) o 7.8 Gas Sampling System
The location of the fan in Fig. 3 shall be between 900 and 1200 7 g 1 The gas sampling system consists of a conical funnel,
mm downstream of the hood. Flow through the fan ensureginjess steel tubing, electric heating tape, silicone rubber
adequate mixing, which is essential to the test. tubing, filter, flowmeter, exposure chamber, target support
7.5 Load Celi—The general arrangement of the load cell sianq and pump. The general arrangement of the gas sampling
with the conical heater is shown in Fig. 4. Use a load cell withg,ctem is shown in Fig. 1.
an accuracy of 0.1 g, a measuring range of at least 500 g, an(¥7_8_2 Funnel—The funnel is a truncated cone constructed
a mechanical tare adjustment range of 3.5 kg. from stainless steel having a larger diameter of ¥78 mm,
7.6 Specimen Holder and Mounting a smaller diameter of 6& 5 mm, and a height of 9% 5 mm.
7.6.1 A specimen holder consists of the bottom, the edge
frame, retaining pins, and wire grid as shown in Fig. 5. The
bottom is constructed from 2-mm nominal stainless steel and . _
has outside dimensions of 111 by 111 by 24-mm heigt® (  Refractorcs. and Chemicals, Ine. King of Prussa, PA. o sutabie for this
mm). The grid is constructed from 1-mm nominal stainlessapplication.

Sample Mount
Assembly

FIG. 4 Exploded View of Load Cell and Cone Radiant Heater
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MATERIAL:
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FIG. 5 Specimen Holder

It stands on 57+ 5-mm legs projecting from the larger  7.8.6 Exposure ChamberThe exposure chamber consists
diameter end. The funnel is shown in Fig. 6. of a 0.0112+ 0.0005-n7 polycarbonate chambé&?a corrosion
7.8.3 Rigid Tubing—A 6.3-mm (0.25-in.) outside diameter probe support stand, and smoke baffle. The chamber has an
by 675=* 75-mm long stainless steel tube draws a gas sampl®-ring seal and inlet and outlet ports. The corrosion chamber is
from the combustion stream. One end of the tube is bent witlshown in Fig. 7.
the open end of the tube facing away from the specimen 7.8.7 Target Support Stand and Smoke BafflEhe target
surface. The end of the tube is 255 10 mm from the support stand and smoke baffle (Fig. 8) is fabricated from
specimen surface. The other end of the rigid tube is connectgablycarbonate material 3 mm thick. The bottom component is
to flexible tubing. The arrangement of the rigid tube with theformed to the dimensions as shown from a single sheet of
funnel is shown in Fig. 6. material. Each of the bottom horizontal flanges, vertical legs,
7.8.4 Electric Heating Tap&—Electric heating tape is used and the horizontal ledge (refer to the front view of Fig. 8) are
to maintain a minimum temperature of the rigid tubing. formed by heating the polycarbonate material and bending the
7.8.5 Flexible Tubing—The flexible tubing consists of sheetinto the geometry as shown. The smoke baffle is cut to the
6.3-mm inside diameter by 255 10-mm long silicone rubber dimensions shown and glued to the bottom with an adhesive.

tube. The flexible tubing is used to connect the rigid tubing to 7.9 Corrosion Target and Instrumentation
the exposure chamber. 7.9.1 Corrosion Target—Atarget is composed of two circuit
elements. One circuit element is unprotected and is used for

measuring corrosion. The other circuit, with a protective

8 Cole-Parmer Instrument Co., Model 03110-20 (1-in. wide) is suitable for this

purpose. I —
9 Silicone rubber flexible tubing from Cole-Parmer Instrument Co., Part No. 1°Cole-Parmer-polycarbonate dessicator, Part No. L-06520-05 is suitable for this

L06411-72 is suitable. purpose.
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FIG. 7 11.2-L Exposure Chamber

coating, is used as a reference. This compensates for changentents of the target are part of a bridge circuit and are exposed
electrical resistance due to change in temperature. Both elée combustion products.
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FIG. 8 Corrosion Target Support Stand and Smoke Baffle

7.9.2 Corrosion Measuring InstrumertUse a modified combustion products that for whatever reason fail to be
Kelvin Bridge for measurement of change of electrical resiscollected by the normal exhaust system of the apparatus.
tance of target$®

7.10 Flowmeter—Use a flowmeter of the range from O to 9. Test Specimens ) _ o
8.33xX10° m¥s (0 to 5 L/min) with a resolution of 9.1 The types of specimens permitted aap rhaterials in

8.33x 10°® m¥s (0.5 L/min) and an accuracy of 2% of the form of a flat plaque,bj components, ord) an end-use

full-scale reading, to monitor and maintain a constant flowProduct. If the specimen tested is a material or a component of

throughout the sampling portion of the tét. a product, the specimen shall be 100 by 100 mm in size. If the
7.11 Mass Loss Data Acquisition Systefse a data ac- SPecimen tested is a product, then fill the specimen holder as

quisition system capable of displaying and recording thecompletely as possible with the whole product or appropriate
Samp|e mass at interva|$ 6sor |ess during the test. prOdUCt pieceS. The thickness of a material SpeCimen shall be
6.3+ 0.5 mm (0.25+ 0.02 in.); and the thickness of the

8. Hazards component shall be that of its end use.

8.1 The test procedures involve high temperatures and 9-2 Conditioning—Condition the specimen in accordance
combustion products. Therefore, conditions exist for burnsWith Practice D 618, to moisture equilibrium (constant weight)

ignition of extraneous objects or clothing, and for inhalation ofat & temperature of 28 2°C and a relative humidity of
combustion products. Use eye protection and protective glovezd = 5 %.
for insertion and removal of test specimens. Do not touchi g calibration of Apparatus

ggzg;tmhcmeuzga;fei,r%:etchti,eajgféasted fixtures while hot 10.1 Heater Calibratior—Set the temperature controller to
. the required flux by using the heat flux meter at the start of the

8.2 Vent the combustion products flowing through the <t dav. or after chanaing to a new flux level. Operate the cone
exposure chamber through a properly designed exhaust SyStiE\ﬁéater)?or at least 1glrr?in and \(Iavnsla):e ;/ha.t tr?e controller is
Vent the combustion products captured in the exposure cham-

ber during the test through an OSHA-approved smoke Hood within =5 % of the desired level. During the start up of the
heater or when changing the heat flux, place a refractory

at the end of this test method. lanket on the load cell to avoid heating it excessively. Remove
8.3 Check the exhaust system for proper operation befor%]e blanket prior to inser\;inI thelhge:';lt )lfluxssrlr\(etg.r in th\é
testing and discharge into a building exhaust system with .~ prie 9
alibration position.

adequate capacity. Provide for collecting and venting anf 10.2 Load Cell Calibration—Calibrate the load cell using

standard weights in the range of test specimen weight each day

' Model CK-3 corrosion instrument manufactured by Rohrback Cosasco isOf testing.

suitable for measuring the corrosion on the electrical-resistance targets also 10.3 Corrosion Instrument Calibration-Calibrate the cor-

manufactured by them. This equipment has a resolution equal to target span dividgghysion instrument each test day in accordance with the manu-
by 1000. The corrosion instrument requires use of cable specific for the target use )
12 Flowmeter Model RMC 26 from Dwyer Instruments Inc., P.O. Box 373, f’acturers procedure'

Michigan City, IN 64360, is suitable for monitoring gas sampling flow. i i 1
*The smoke hood shall be in compliance with OSHA Regulations for 11. Equmgnt and Specmen Preparation
Occupational Exposure to Hazardous Chemicals in Laboratories—191.1450. 11.1 Equipment Preparation
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11.1.1 Establish laboratory conditions to be 22°C, and 100/cable diameter (millimetres). Seal the ends using an
relative humidity of 50+ 5 %. adhesive cemenf Apply the adhesive cement to the cable

11.1.2 Put an empty specimen holder (with refractory blanends such that there are no visible air holes in the coating and
ket) in place during warmup and in between tests to avoidhe cement overlaps the cable ends by more than 1.6 mm and

excessive heat transmission to the load tell. less than 4.8 mm. The ceramic overlap shall not be visible in
11.1.3 Turn on the power to the cone heater and the exhauste exposed area of the sample frame. Wrap the cable lengths
blower. in a single layer of aluminum foil. Place the edge frame over

11.1.4 Ensure that the exhaust flow rate is 0.62d.002 the cable specimens and cut the aluminum foil along the open
ms. (Under room temperature conditions this corresponds tedges at the tip of the edge frame and expose the specimens.

30 g/s.) Remove the specimens from the edge frame, place a grid on the
11.1.5 Perform the calibration procedures in accordancexposed face of the specimens, and insert both into the edge
with Section 10. frame. If necessary, fill the edge frame below the specimens

11.1.6 Ensure that the collection device, exposure chambewith refractory blanket to the level of the retaining pins. Lock
all sampling lines, and particulate filter are clean and clear othe assembly with retaining pins and place the assembly on the
any residual matter. bottom specimen holder.

11.1.7 Check the sampling system for leaks. This is accom-
plished with the pump energized and the specific flowsl2. Procedure
estab”shed. PinCh Off the ﬂexible tub|ng W|th a Clamp imme- 12.1 Measure the |n|t|a| mass Of each of the fire test
diately before the exposure chamber. A sealed system igpecimens to be used for the mass loss determination and
indicated if the flowmeter flow drOpS to zero. If the flow does corrosion tests. Determine the average initial mass of the
not drop to zero, then locate and correct the leaks present in thgyecimen lot. The initial mass of each specimen shall be within

system. _ _ 10 % of the average initial mass. Record the initial mass of
11.2 SpeCImen Preparation each test Specimen_

11.2.1 For specimens of materials, cut the specimen to a size 12 2 Mass Loss Determination Tests

of 100 by 100 mm. Wrap the specimen in a single layer of 1221 To establish mass loss data on each specimen type
aluminum foil. Place the edge frame over the specimen and Cirior to conducting corrosion tests, conduct two mass-loss
the aluminum foil along the open edges at the top of the edggetermination tests, at the same heating flux level as will be
frame to expose the test specimen. Remove the specimen froed in the corrosion test, without corrosion gas sampling.
the edge frame, place a grid on the exposed face of the 1222 when ready to test, following the stabilization of the
specimen, and insert both into the edge frame. If necessary, filleater (see 11.1), first remove the empty specimen holder.
the edge frame below the specimen with refractory blanket to 12 2.3 Place the specimen, held in the appropriate holder, in
the level of the retaining pins. Lock the assembly withpjace and start data collection. The data collection intervals
retaining pins and place the assembly on the bottom of thgnhall ke 5 s orless. (The holder must be at room temperature).
specimen holder. Start the ignition timer. Move the spark plug into place, and

11.2.2 For components or product greater than 100 byyrn on the spark power.
100-mm size, cut to provide a specimen of 100 by 100 mm. 12 2.4 Record the times when flashing or transitory flaming
Wrap the specimen in a single layer of aluminum foil. Place theyccurs; when sustained flaming occurs, record the time. Report
edge frame over the specimen and cut the aluminum foil alonghese events in the test report.
the open edges at the tip of the edge frame, place the grid on 12 2.5 Collect the mass loss data until one of the following
the eXpOS@d face of the SDECimen and insert both into the ed%curs: a) the average mass loss over a 1-min period has
frame. If necessary, fill the edge frame below the specime@ropped below 1.5 g; ombf 60 min have elapsed.
with refractory blanket to the level of the retaining pins. Lock 12.2.6 Remove the specimen holder.
the assembly with retaining pins and place assembly on the 12 2.7 Repeat the procedures in accordance with 11.2.3
bottom of the specimen holder. through 11.2.5 for a second specimen.

11.2.3 For components and products smaller than 100 by 12.2.8 From the mass-loss data from the two tests, deter-

100 mm, place a single layer of aluminum foil on the refractorymine the average of 70 % of total mass loss for the corrosion
blanket. Fill the bottom specimen holder as completely asest as follows:

possible with the appropriate specimen pieces. Place the grid

on top of the specimens and insert into the edge frame. If My = 0.50.7(m = m)y + 0.7(m = | @

necessary, fill the edge frame below the specimen with refrac- Where subscript 1 denotes the first test, and subscript 2

tory blanket to the level of the retaining pins. Lock the denotes the second test (see A1.3.1 for discussion).

assembly with retaining pins and place the assembly in the 12.3 Corrosion Gas Sampling Test

bottom of the specimen holder. 12.3.1 For each specimen, conduct three corrosion gas
11.2.4 For cables, cut the cables to 100-mm lengths to filfampling tests in accordance with 12.3.2 to 12.3.14.

the specimen holder. The number of lengths required equals

5 Adhesive cement, Sauereisen Insa-Lute from Fischer Scientific Inc., 1600
14 Do not turn off the power to the load cell on a daily basis for longevity and West Glenlake Ave., Itasca, IL 60143 (Catalog Number 04-760-15) is suitable for
stability purposes. this application.
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12.3.2 Set the minimum temperature of the rigid stainlesd.3. Calculation

steel tubing to 105°C. _ 13.1 Use the guidelines set by the manufacturers of the
12.3.3 Record the initial resistance measurement of thgyrgets and corrosion instrument to determine, in nanometres,
corrosion target. the corrosion value of the metal loss at the end of 1-h exposure,

12.3.4 Place the corrosion target in the exposure chambegng at the end of 24-h post-test expostfre.
Seal the exposure chamber, and check for leakage in accor-
dance with 11.1.7. 14. Report

12.3.5 Start the gas sampling for corrosion testing and 14.1 Report the following information in the units specified
ensure a continuous sampling rate of Xx30° m®s (4.5 for each specimen:

L/min). 14.1.1 Specimen identification code or number,
12.3.6 When ready to test, first remove the empty specimen 14.1.2 Date of test,
holder. 14.1.3 Test room temperature (°C) and relative humidity

12.3.7 Place the specimen, held in the appropriate holder, i(0),
place and start data collection. The data collection intervals 14.1.4 Composition or generic identification of test speci-
shall ke 5 s orless. (The holder must be at room temperature)men,
Start the ignition timer. Move the spark plug into place, and 14.1.5 Specimen size and number of product or product
turn on the spark power. pieces per specimen,
12.3.8 Stop the sampling flow when the specimen has lost 14.1.6 Specimen thickness, mm,
mass to the average 70 % point, as determined in 12.2.8, or 14.1.7 Initial specimen mass, g,
when 60 min after start of the test have elapsed. Record the 14.1.8 Radiant heat flux kW/m
sampling time. 14.1.9 Corrosion target identification,
12.3.9 Combustion Product Exposufef the sampling time 14.1.10 Corrosion target span (measuring range, nm),
in 12.3.8 is less than 60 min, seal off the inlet and outlet 14.1.11 Volumetric sampling rate, V (¥s),
sampling lines of the exposure chamber using clamps, and 14.1.12 Time to sustained flaming, s,
allow the combustion products to react with the corrosion 14.1.13 Mass loss at end of test, g,
targets for a total of 60 min as measured from the start of the 14.1.14 Exposure chamber temperature, °C,
test. 14.1.15 Average pretest mass loss, g,
12.3.10 Once the sampling time in either 12.3.8 or 12.3.9 14.1.16 Sampling time, min,
reaches 60 min, open and vent the exposure chamber under al4.1.17 Calculated metal loss at the end of the 1-h exposure

smoke hood. for each specimen, nm, and
12.3.11 Remove the target from the exposure chamber and 14.1.18 Calculated metal loss at the end of the 24-h post-test
record the corrosion instrument readiry, exposure under controlled temperature and humidity condi-

12.3.12 Post-test ExposureWithin 10 min of removal tions for each specimen, nm.
from the exposure chamber, place the target in an environmenxg  precision and Bias
tal chamber with a dry bulb temperature of 232°C and
75+ 5% relative humidity for 24 h. Maintain the relative
humidity by using an electro-mechanical conditioning chambef*
or an equivalent method.

12.3.13 After 24 h in the environmental chamber, removei6. Keywords
the target and measure the corrosion with the corrosion 16.1 cone calorimeter; cone corrosimeter; conical heater;

|nslt;ug1 fzt’ﬁ‘fzt“' the test . ial el th corrosion damage; corrosive potency; corrosivity; electrical
o (takrl e test, usmg abcommerc!a ctean?r, OMnsulations or coverings; fire; fire test response; ignition;

oughly clean the exposure chamber, corrosion target SUpPOf giant heat: smoke corrosivity

stand and baffle, O-ring seal, and any other components

exposed to combustion products. Rinse the components with—————

distilled water, and clean a second time using isopropyl *°If a CK-3 corrosion instrument from Rohrback Cosasco is employed to

alcohol. Air dry and assemble the components for the next tes?nonitor corrosion from the target, then determine the corrosion using the following

. . . - yrmulae:
Discard the stainless steel and silicone rubber tubes after each’ ¢ - (a, - A,/1000]*target span

specimen run. C,,=[(A,,— Ay)/1000]*target span

15.1 The precision of this test method is under consideration
nd is awaiting evaluation.
15.2 Bias—The bias of the procedure is unknown.
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ANNEX
(Mandatory Information)

Al. Discussion on the Important Factors in the Measurement of Corrosion Using the Cone Corrosimeter

Al.1 Introduction along the walls of the heated stainless steel tube and the
A1.1.1 This annex is provided) to give some insight into  €Xposure chamber. Gaseous products may react with the

the development of the test metho?) (to describe the Surfaces of the equipment.

(3) to describe the use of the data. relative humidity are also important in promoting corrosion.
Thus it is desirable to conduct post-test exposure of targets to
Al.2 Corrosion Measurements a high-humidity condition to observe the effect on the target

A1.2.1 The type of corrosion damage identified is anafter the combustion products have been vented. This is

increased electrical resistance from the metal lost by the targéglevant since actual fires are usually suppressed with water
exposed to combustion products. For measuring increase}ﬁd the resulting post-fire environment is one of “high humid-
electrical resistance due to metal loss, electrical resistanc®/-’ ) . .
targets have been found to be useful. In these targets, theAl.2.3 Th!s test does not pre'scrlbe the heating flux Ievels_ to
electrical resistance increases as metal is lost due to corrosiop€ Used. This must be determined for each type of electrical
The increase in electrical resistance is expressed in this tetSulations or coverings product class and the specific appli-
method as metal loss, with the assumption that metal is logftion. Data of total heat flux from the fire scenario consider-
uniformly along the electrical circuit. ation gnd Iarge—scale_ tests is to be used to guide the user in
A1.2.2 The type of target to be used, in terms of the metaf€lection of the heating flux level. Flux levels of 25 and 50
and the range of corrosion, depends upon application. CuKW/m~ are consistent with low-intensity and_high-intensity
rently two copper targets from Rohrback Cosasco, have bediming f|_res respectively, as described by the international fire
used to develop some data on corrosivity of combustioffommunity. _ _ S
products. The Model 610 target has a nominal measuring range A1-2.4 The size of the test specimen for this test is limited
from 0 to 250 nm, and has been found to be susceptible t§ @ maximum of 100 by 100 mm in area and 50-mm thickness.
complete corrosion (target goes off-scale) by combustior-orrosion results from a specimen that is a.mock—up or portlon
products of a number of products and materials. To measur@f @ product should not be construed as being representative of
corrosion in excess of 250 nm, the Model 030788-S0.35-806he product performance without investigating the relationship
target with a range of 4500 nm, is recommended in addition toPetween the specimen performance and the product perfor-
or instead of the 250-nm target. One sttidyas shown that the Mance.
Model 610 target metal loss values are different from those oj1.3 Gas Sampling Design
;?meggiLofgége? isso.tis 536(:10;0;ég?ezarzgpz):gg;;?egg dDﬁE?aéAl.&l The gas sampling system has the following salient

. . . . . atures: {) location of the sampling point2] sampling rate;
combmgd in reporting results for a material or product W|thout(3) exposure chamber volume; an) gas sampling schedule.
appropriate reference to the target used.

A1221 The corosion of targets is influenced by man A1.3.1.1 The combustion products are sampled at the small
fact r ' 'i'h includel m gi]ti n and concentr t)i/ n fyopening of the funnel with the sampling tip facing downstream.
actors. These inciu I.CO. position and concentration ol o \4cation of the sampling point was selected to avoid the
combustion products which is influenced by amount of mate

rial consumed during the combustion process; éxposure dilution of combustion products by the exhaust flow rate used

in the cone corrosimeter. The funnel is used to channel the

time; and 8) level of condensation on the target. These factorscombustion products to the sampling point,

are important in designing a test since the targets need to beA1.3.1.2 The ratio of the mass sampling rate to the mass of

exposed to combustion p_roducts for a Ce”a"? length of time ir?air in the exposure chamber is one of the design parameters of
order to measure carrosion. An exposure tinielch under the gas sampling system. The ratio, known as the time constant

specified laboratory conditions has been found to be suitabl : . .
for purposes of this test method. f:/stthe?nsg:tsecrrr:béz approximately 150 s for the gas sampling

imAé.rtza.lrz{tz c-g;zisri]dsgr(')a:ttioarllr;d g;%‘?g Ofaﬁ?glrﬁast'gg grrgdggtsos?tre A1.3.1.3 Based upon analysis of experimentation of various
P ' P P e|51roducts, the procedure requires sampling the combustion
products until 70 % of the total sample mass loss occurred

" Bennett, J. G., et al., “Corrosivity Test Method for Polymeric Materials, Part (dEtermmed as an average of two tEStS)' This prOVIdeS avery

4—Cone Corrosimeter Test Method,” presented at the Fire Retardant ChemicaBP€Cific end point for gas sampling and also prevents dilution
Association Meeting, October, 1992. of combustion products in the exposure chamber.
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Al.4 Use of Data this test method be used with other fire data such as ignitability,
Al.4.1 The corrosion data is provided as metal loss. heat release, and smoke release in a fire hazard assessment.
Al.4.2 In determining the suitability of the material or

product for a specific electrical insulations or coverings appli-

cation, it is recommended that corrosion data obtained from

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above address or at
610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website (www.astm.org).
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