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Torque Requirements for Vessels with O-ring_j Closures

TORQUE REQUIREMENTS FOR VESSELS
WITH “0-RING CLOSURE”

Bolted pressure vessel closures operate on the premise

that the joint is clamped closed with a force sufficient to
resist the internal pressure yet still maintain a seal. The
clamping force, or pre-load, is applied by the closure bolts
and its magnitude is controlled by the torque applied.
Application of the correct preload is essential to maintaining
a positive seal and avoiding closure failures from fatigue or
overstressed vessel components.

The short term, and most obvious effect of grossly under-
torqued bolts is insufficient clamping force resulting in a
leaking closure. A more ominous result of under-torqued
bolts in systems which see a great number of pressure cycles
(such as refuelers, loading racks etc.), is bolt fatigue failure.
Repeated applications of stress to the bolt eventually create a
small crack at the surface of the bolt which continues to grow
until the bolt breaks and the closure fails.

Itis a good idea to re-torque the closure bolts after they have
been in use for a month or so to ensure the joint has not
“relaxed” and the preload reduced.

Over-torquing closure bolts will result in breaking or
bending vessel bolt clips or actually breaking the bolt

itself. Table One lists guideline torque values for lubricated
bolts for common sizes used for vessel closures. Always
use lubricated bolts, as this reduces the required torque,
improves torque accuracy, and retards corrosion.

TABLE ONE*
Bolt Diameter Recommended Torque
mm (in.) m-kgs (ft-1b)
13 (1/2) 3 (20)
19 (3/4) 6 (49)
25 (1) 14 (100)
32 (1-1/4) 22 (160)
38 (1-1/2) 36 (260)

*NOTE: These recommended torque values are only for vessels with an

O-Ring closure.

A common cause of inaccurate bolt torque is inappropriate
bolt torquing procedures. Key elements to the procedure
are application of the torque in stages and in a specific cross-
torquing sequence. For most applications, torque is applied
to all bolts to 30% of full torque, then to all bolts to 60% of full
torque, and finally to all bolts to 100% of full torque. Each
torquing cycle is carried out in the applicable cross-torquing
sequence. Torquing sequences vary with the number of
bolts on the cover.

The tightening pattern is as follows: Tighten two bolts
diametrically opposite from each other, then tighten a
second pair of bolts diametrically opposite each other,
approximately 90 degrees away from the first pair, and so on
until all bolts have been tightened.

Using a clock as an example, the sequence would be: 12, 6, 9,
3,11,5,10,4,7,1,8,2.

On large vessels, the cross-torquing process is tedious but
the addition of a second operator applying torque improves
the situation vastly.

Correct closure torquing will result in many years of trouble-
free vessel operation. Occasional inspections for bolt cracks
or clip damage is good practice to detect possible closure
problems before they occur. More detailed or specific
information on bolt torquing requirements and procedures
can be obtained by calling +1 719 531 5855.
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