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1. Scope

1.1 This test method covers the evaluation of the sealing

properties of enveloped gaskets for use with corrosion-resistant

process equipment.2 Enveloped gaskets are described as gas-

kets having some corrosion-resistant covering over the internal

area normally exposed to the corrosive environment. The

shield material may be plastic (such as polytetrafluoroethylene)

or metal (such as tantalum). A resilient conformable filler is

usually used inside the envelope. The design and construction

of nonmetallic gaskets is covered in Practice F336.

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

standard. The values given in parentheses are for information

only.

1.3 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.

For specific precautionary statements, see Section 6.

1.4 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:3

F37 Test Methods for Sealability of Gasket Materials

F336 Practice for Design and Construction of Nonmetallic

Enveloped Gaskets for Corrosive Service

2.2 ASTM Adjuncts:

Detailed Drawing of Test Fixture4

3. Summary of Method

3.1 An enveloped gasket is compressed between two bolted

flanges in a special test fixture.5 After the specified load is

applied to the gasket, air at the specified pressure is introduced

into the test chamber and then the test chamber is sealed.

Pressure and temperature readings are taken and recorded at

specified intervals. The leakage rate is measured by the change

in the test chamber pressure over time. The flange load on the

gasket is increased and the process is repeated.

3.2 Results of the sealability test are expressed as a graph of

the remaining test chamber pressure versus time for the

specified conditions.

4. Significance and Use

4.1 This test method is designed to evaluate all types of

enveloped gaskets under controlled conditions with respect to

leakage and to provide measurable leakage rates.

4.2 Determining torque required to seal a given gasket is

also part of this test method. By converting the torque at

sealing to total bolt load, useful design information may be

obtained for other standard and nonstandard openings.

4.3 This test method may be used as an incoming quality

control test to evaluate similar gaskets from different suppliers.

This test method may also be used as a quality control test

when parameters are agreed upon between the producer and the

user.

4.4 Leakage through the gasket or over the gasket, or both,

is determined by this test method.
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5. Apparatus

5.1 Leakage Test Unit—The unit5 shall contain a suitable

pressure gauge to read from 0 to 2.1 MPa (0 to 300 psig) and

mounted as shown in Fig. 1.

5.2 Compressed Air Supply, capable of supplying 621 kPa

(90 psig) to the test unit.

5.3 Temperature Indicating Device—A thermometer ca-

pable of reading in increments of 1°C in the ambient tempera-

ture range.

6. Hazards

6.1 Use only a unit suitable for a minimum of 1034 kPa

(150 psig).

6.2 A metal shield box with access doors is suggested as an

added safety factor.

6.3 Prior to performing any tests, inspect the unit for

damage, corrosion, and also for metal fatigue cracks that may

have developed.

7. Test Specimen

7.1 Commercial 102-mm (4-in.) nominal size enveloped

gasket with a shield 102 mm (4 in.) in inside diameter

(minimum) and inserts 114 mm (4.5 in.) in inside diameter by

175 mm (6.88 in.) in outside diameter. The thickness of the test

gasket will depend upon its expected usage and must be

specified in the report as results will vary accordingly.

8. Conditioning

8.1 Conditioning of the test gasket is not necessary since

this test method is designed for shelf stock. Assembled

enveloped gaskets and the components used in their construc-

tion would not be affected by aging under normal storage

conditions.

9. Procedure

9.1 The temperature for this test is normally ambient room

temperature.

9.2 Assemble the gasket in the test unit.

9.3 Lubricate the bolt threads well using molydisulfide dry

film or grease. Sanding the bottom of the bolt heads and the

washers will minimize torque variables and ensure duplication

of results.

9.4 Gradually and evenly tighten the bolts to 39 N·m (29

lbf·ft) following the sequence indicated by the numbers in Fig.

2. Progression of the tightening on each bolt should be in

approximately 7-N·m (5-lbf·ft) increments.

9.5 Apply 621 kPa (90 psig) of air pressure into the test unit

and seal. Record the pressure readings every hour for 4 h and

then at the end of 20 h, but since the readings are temperature

dependent, take and record the temperature within the oil-filled

thermowell to coincide with the time of the pressure readings.

Apply corrections if required.

9.6 Fill the test fixture thermowell three-quarters full with a

light oil.6 Allow 15 minutes for the temperature to stabilize,

and insert the temperature sensor.

9.7 Retighten the bolts to 57 N·m (42 lbf·ft) in accordance

with 9.4 and proceed as in 9.5.

9.8 Continue testing using bolt tensions of 85 N·m (63

lbf·ft), 102 N·m (75 lbf·ft), and 122 N·m (90 lbf·ft) in

accordance with 9.4 and proceed as in 9.5.

9.9 Repeat 9.2 – 9.8 using another gasket from the same lot.

6 Mineral oil or commercially available heat transfer oil has been found

satisfactory.FIG. 1 Test Unit

NOTE 1—Tighten bolts evenly; follow numerical sequence.

FIG. 2 Bolt Tightening Progression
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