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Standard Test Method for

Determination of Corrosion Rate in a Water System in the
Absence of Heat Transfer (Weight Loss Method)1
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1. Scope*

1.1 This test method covers the determination of the corro-

sion rate in a water system, in the absence of heat transfer.

1.1.1 This is accomplished by measuring the weight loss of

metal specimens, also called coupons, and evaluating pitting.

Weight loss provides the means to calculate the average

corrosion rate. Pitting is a form of localized corrosion.

1.1.2 The rate of corrosion of a metal immersed in water is

a function of both the characteristics of the water itself and the

materials it contains to promote or inhibit corrosion.

1.2 The test method employs flat, rectangular-shaped metal

coupons which are mounted on pipe plugs and exposed to the

water flowing in piping in municipal, building, and industrial

water systems using a side stream corrosion specimen rack.

1.3 The values stated in SI units are to be regarded as

standard. The values given in parentheses are mathematical

conversions to inch-pound units that are provided for informa-

tion only and are not considered standard.

1.4 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, health, and environmental practices and deter-

mine the applicability of regulatory limitations prior to use.

1.5 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

D1129 Terminology Relating to Water

D2331 Practices for Preparation and Preliminary Testing of

Water-Formed Deposits

D2777 Practice for Determination of Precision and Bias of

Applicable Test Methods of Committee D19 on Water

G1 Practice for Preparing, Cleaning, and Evaluating Corro-

sion Test Specimens

G16 Guide for Applying Statistics to Analysis of Corrosion

Data

G31 Guide for Laboratory Immersion Corrosion Testing of

Metals

3. Terminology

3.1 Definitions—For definitions of terms used in this

standard, refer to Terminology D1129.

4. Significance and Use

4.1 Since the two tendencies are inseparable for a metal to

corrode and for water and the materials it contains to promote

or inhibit corrosion, the corrosion rate of a material in water is

determined in relative, rather than absolute, terms. The relative

tendency for a material to corrode is determined by measuring

its rate of corrosion and comparing it with the corrosion rates

of other materials in the same water environment. Conversely,

the relative tendency of water to promote or inhibit corrosion

can be determined by comparing the corrosion rate of a

material in the water with the corrosion rates of the same

material in other waters. Such tests are useful, for example, for

evaluating the effects of corrosion inhibitors added to the

water. Examples of systems in which this method can be used
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include, but are not limited to, open recirculating cooling

water, closed chilled water, and hydronic heating systems.

5. Composition of Specimens

5.1 The specimens (coupons) shall be similar in composi-

tion to the piping in the system in which the corrosion test is

being made.

6. Effect of Cold Working on Corrosion

6.1 Cold working can be important in causing localized

corrosion; however, plastic deformation can be minimized in

specimen preparation by following proper machining practices

(1)3 (for example, drilling, reaming, and cutting specimens).

7. Types of Corrosion

7.1 The following is a list of the most common types of

corrosion. It is not intended to be all-inclusive.

7.2 General Corrosion—Characterized by uniform attack of

the metal over the entire surface.

7.3 Pitting—A form of localized corrosion, the depth,

number, size, shape, and distribution of pits being pertinent

characteristics. It may be evaluated by counting the number, by

noting the size, shape, and distribution, and by measuring the

depth of pits in representative areas. Both sides of the coupons

must be examined.

7.3.1 A system may be devised for grading pitting (2).

7.4 Crevice Corrosion—A pertinent factor to consider in

corrosion testing, since active corrosion sites can develop in

such locations. Crevices can exist at threads and joints and

under deposits, as well as in corrosion specimens. In this

method, crevice corrosion can be in evidence where the

specimen is fastened to the holder and at coupon markings.

Providing a large specimen surface area relative to the crevice

area reduces this influence on the overall corrosion results.

7.5 Edge Corrosion—The increased corrosion that occurs at

edges of corrosion specimens, where the metal might be of

different composition or structure, must be given attention. In

this method, specimens of a high ratio of surface area to edge

area reduce this effect. If an abnormally high degree of edge

corrosion is observed, the effect can be evaluated by measure-

ment of the specimen dimensions previous to and following

exposure. Use of a specimen of less thickness can also reduce

the edge effect in weight loss.

7.6 Impingement Attack (Erosion-Corrosion), associated

with turbulent and high-velocity flow, particularly when soft

metals and copper are involved, is characterized by continuous

broader-type pits and bright metal from which protective films

have been scoured away. Some under-cutting also might be

present.

8. Water-Formed Deposits

8.1 Water-formed deposits observed on the specimens may

be analyzed by the methods listed in Practices D2331. The

most common constituents will be calcium, magnesium,

aluminum, zinc, copper, iron, carbonate, phosphate, sulfate,

chloride, and silica.

9. Summary of Test Method

9.1 Carefully prepared, weighed metal coupons are

installed, fully-immersed in contact with flowing water, for a

measured length of time. After removal from the system, these

coupons are examined, cleaned, and reweighed. The corrosion

rate in the water system is determined from the difference in

coupon weight. The depth and distribution of pits, and the

weight and characteristics of the foreign matter on the coupons

offer additional subjective information.

10. Interferences

10.1 Deviation in metal composition or surface preparation

of the coupons can influence the precision of the results.

10.2 The presence of different metals in close proximity to

the coupon (within 76 mm (3 in.)), even if they are insulated

from the coupon, can constitute a source of error in the results.

10.3 Deviations in the velocity and direction of flow past the

coupons can influence the precision of the results.

10.4 Results are directly comparable only for the water

temperature to which the coupon is exposed.

10.5 Crevices, deposits, or biological growths can alter local

corrosion effects and should therefore be interpreted with

caution.

11. Apparatus

11.1 Coupon Specimens—Prepare coupons in accordance

with Section 13.

11.2 Insulating Washer, Screw, and Nut—Use for attaching

the coupon to the mounting rod. The insulating washer has a

sleeve that fits into the coupon hole and around the screw.

NOTE 1—The insulating washer can be eliminated if a non-metal screw
and nut are used. Screws and nuts of nylon or TFE fluorocarbon have been
found satisfactory for this purpose.

11.3 Specimen Mounting Apparatus—Use a 152 mm (6-in.)

length of 9.5 mm (0.375-in.) outside diameter PVC, CPVC, or

TFE fluorocarbon rod, or equivalent, attached at one end to a

drilled PVC, CPVC, or malleable iron pipe plug. The other end

is to have a flat surface and a hole at the other end suitable for

attachment of the test specimen. The pipe plug shall have a

suitable witness mark to indicate the orientation of the test

specimen when it is mounted in the bypass rack. The specimen

mounting apparatus is shown in Fig. 1.

11.4 Bypass Specimen Rack, as illustrated in Fig. 1, for

installation of coupon specimens. The piping, valves, and

fittings of the corrosion rack shall be constructed of 2.5 cm

(1 in.) Schedule 40 carbon steel, stainless steel, or Schedule 80

PVC or CPVC pipe. If necessary, the rack can be constructed

of 16.8 mm (3⁄4-in.) Schedule 40 carbon steel, stainless steel, or

Schedule 80 PVC or CPVC pipe. This allows for a lower flow

rate to achieve adequate velocity but leaves less clearance

around the coupon and can trap more debris. If a 16.8 mm

3 The boldface numbers in parentheses refer to the list of references at the end of

this standard.
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