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Sealing Performance Evaluation of Non-asbestos Sheet Gaskets at Room
Temperature and Elevated Temperatures

by
Atsushi YAMAGUCHI"!, Takashi HONDA™ and Hirokazu TSUJI™

The use of asbestos gaskets will be prohibited within one year. A variety of non-asbestos sheet gaskets
have been developed, but the properties of non-ashestos gaskets at elevated temperatures have not yet been
adequately described. In this study, a test method is proposed in which the existing JIS B 2490 “Test
method for sealing behavior of gaskets for pipe flanges” is extended to include elevated temperatures, The
sealing performance of two kinds of non-asbestos sheet gasket, i.e. the expanded PTFE sheet gasket and the
non-asbestos compressed fiber sheet gasket, was evaluated using this new test method and the sealing
performance of each non-asbestos sheet gasket at elevated temperatures was clarified. The proposed
method proved effective in evaluating the sealing performance of non-asbestos sheet gaskets by testing for

leaks at temperatures of over 100°C.
Key Words: non-asbestos gaskets, flange joint, leak test, industrial safety and health law, JIS B 24980

*1 Mechanical 8 Engineering, Ad d Sci and Technology, Grad Schoal of Tokyo Denki University
*2 Mechanical Safety R h Group, National Insti of Ocoupational Safety and Health, Japan
*3 Department of Mechanical Enginesring, Tokyo Denki University
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Application of Plastic Region Tightening Bolt to Flange
Joint Assembly

—Behavior of Bolt force in Flange Joint Subjected to
Internal Pressure—

R MA R

@&l & (Shinobu KANEDA)
BB 12280

it  #— (Hirokazu TSUJI)

Elastic region tightening by means of the torque control method is a conventional
method to tighten bolts. The bolt force is controlled by a torque wrench ; however, it is
not easy to achieve constant bolt force. When the torque control method is applied to
the flange joint assembly, the scatter of the bolt force is significant with respect to the
Joint reliability, such that it may cause leakage of the internal fluid from the flange
joint. Recently, plastic region tightening has received considerable attention, which
provides good uniformity in the bolt force. In a previous study, plastic region tighten-
ing was applied to a flange joint assembly, and the superior uniformity of the bolt force
was demonstrated. The present paper describes the behavior of the plastic region tight-
ening bolt in a flange joint subjected to internal pressure. First, the flange joint is
tightened to the plastic region using a downsized bolt. The internal pressure is then ap-
plied to the flange joint, and the behavior of the additional bolt force is investigated.

Application of plastic region tightening to the flange joint assembly is found to be ef-
fective for obtaining leak—free joints and for downsizing of the nominal diameter of
the bolt. The behavior of the bolt force in a flange joint subjected to internal pressure
was clarified. The additional bolt force has a sufficient margin for the allowable limit.

Key words: Flange joint, Bolted joint, Plastic region tightening, Angle control

method, Internal pressure.
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Table | Tightening procedure of the flange joint.
Step Loading

Hand tighten all bolts, then
tighten 4 or 8 equally spaced bolts
with gradually increased
tightening torque to 100% of
target lorque on a cross-pattern
tightening sequence. Check
flange gap around circumference
Tighten all bolts with tightening
torque to 100% of target torque
on a rotational clockwise pattern

Install

Tighaslog for specified pass number. (6
paasses for 10 inch and greater
flange, 4 passes for others).

Post If necessary, wait a minimum of
four hours and tighten by the

tightening previous step, but | or 2 passes.
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Downsizing of Bolts by an Application of Plastic Region
Tightening Method to Flange Joint

Shinobu KANEDA** and Hirokazu TSU]JI

** Department of Mechanical System Engineering, Tokyo Denki University,
Ishizaka, Hatoyama-cho, Hiki-gun, Saitama, 350-0394 Japan

Plastic region tight has been applied to the flange joint assembly in order to downsize the
bolt and flange. The tightening procedure follows the modified HPIS flange tightening procedure,
which employs the angle control method instead of the torque control method. Tightening tests is
conducted using JPI 4 inch flanges and spiral wound gaskets. Bolts of M 16 with the reduced shank
are used to adjust the tightening force. The estimation method is propased for the yield tightening
force of the bolt with reduced shank of hollow cylinder. The scatter of the axial bolt force is 10%
or less after the tightening process is completed. The uniformity of the axial bolt forces obtained by
plastic region tightening is equivalent or superior to that of elastic region tightening by HPIS
procedure. In the tightening process, the increase in axial bolt force is very small in the plastic region
of the bolt, so that the influence of the elastic interaction is also small, which is advantageous with
respect to the uniformity of the axial bolt lorce. Application of plastic region tightening to the flange
joint can downsize the bolts from M 16 to M8 due to higher tightening bolt forces and their
uniformity.

Key Words: Flange Joint, Plastic Region Tightening, Pressure Equipment, Angle Control Method
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Fig.8 Variation of axial bolt force
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