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Jointing characteristics of VI and VIDH rings

This technical note addresses only technical matters related to the application of our products. It does not address issues of health and safety practices,
nor any regulatory limitations that may apply, and does not constitute a recommendation of suitability for any purpose

Introduction

The “Vinyl Iron” (V1) lip seal gasket has been
in use for many years and has proved very
reliable. It was first introduced for “Vinyl Iron”
PVC-U pipes with Series 2 diameters in the
1980s, and was adopted for Oriented PVC
(PVC-0) S2 pipes a few years later. In 1990
its use was extended to PVC-M S2 pipes.

In 2003, the Australian Standard 4441(Int) for
PVC-O pipes was revised to allow higher
stress ratings. This had the effect of allowing
a PN12 pipe to be uprated to PN16, and
introduced the PN16 users to a pipe with
reduced wall thickness. Curiously, although
pipes of this thickness had been in use for
many years, the new users had some
difficulties.

This note describes the investigation work
undertaken, the findings as to the cause of
difficulties, and the remedies - including the
development of a new ring, the Vinyl Iron Dual
Hardness (VIDH) ring.

“Jointability”

By this (for want of better word) is meant,
basically, how forgiving the joint is to abuse by
the operator. Thinner walls limit the size of
chamfer available to guide the spigot,
increasing the chance of ring pick-up, and the
lower stiffness makes it more difficult for the
operator to detect by feel that this has
happened. The traditional mistakes such as
lubricant or water on the ring seating, which
might be tolerated with a larger chamfer,
become more likely to result in a “pushed” ring.

Investigations

Primarily, the field problems related to DN100
pipes, although there were reports of some
DN150 problems also. Eighteen DN100 joints
were returned from the field, all with “pushed”
rings. Dimensional checks were carried out on
both spigots and sockets. No consistent pattern
relating diameters, ring groove geometry or
chamfers could be discerned. In particular, the

length and depth of the chamfers was studied.
Although there were short chamfers, there were
also long ones, and no correlation was evident.

Jointing tests on DN100 VI rings were
conducted using an Instron Testing Machine
(with a new spigot and socket), simulating
various levels of “abuse™

Fig 1: VI ring jointed with chamfered
spigot
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—— Spigot only lubricated, jointed straight
—— Ring and spigot lubricated, jointed straight
—— Ring and spigot lubricated, jointed angled

The first test in Fig 1 is the standard
recommended procedure for jointing with
lubricated spigot. Maximum jointing force is
0.5kN, which is easily achieved with a bar and
block. The subsequent two tests, using the
same joint, had the ring lubricated (from the
previous test), and show a lower maximum
jointing force. Although it is acceptable to make
joints with lubricant applied also to the ring, it is
not recommended, since the joint lacks grip
once made, and it is difficult to maintain the
positioning to the witness mark.

In order to study the effect of the chamfer, tests
were conducted with no chamfer, but de-burred
to a 1 mm 45° bevel.

It can be seen in Fig 2 that while the maximum
jointing force is approximately doubled, by using
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an unchamferred spigot, there is basically no
problem, and the joint can still be made with a
bar and block.

the same cloth used to wipe lubricant from the
hands. A wet ring groove from dew or rain will
likely provide sufficient lubrication.

Fig 2: VI Ring jointed with spigot The VIDH ring
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—— Spigot only lubricated, jointed straight
—— Ring and Spigot lubricated, jointed straight
—— Ring and Spigot lubricated, jointed angled

Finally, the joint was tested with lubricant
applied to the ring groove, in contact with the
back of the ring.

Jointing tests on the VIDH ring are shown in Fig
5. The ring was not dislodged under the most
adverse conditions.

Fig 3: VI Ring jointed with unchamfered
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——Ring dried, spigot lubricated, jointed straight

—— Ring and spigot lubricated, jointed angled

—— Ring dry, spigot lubricated, jointed angled
Ring dried, spigot dry, jointed angled

— Ring dried, spigot lubricated, jointed straight
— Ring and spigot lubricated, jointed angled

Ring dry, spigot lubricated, jointed angled
— Ring dried, spigot dry, jointed angled

The extended high force levels show that the
ring was pushed through and sandwiched
between the spigot and socket body. This
clearly identifies the lubricated groove as a
primary cause of pushed rings.

Conclusion

The VI ring is vulnerable to dislodgement or
“pushing” with lubricant on the back of the
ring or in the ring groove. The VIDH ring is
more forgiving of installer error in this
respect.

This may occur with an inexperienced operator
handling the ring with lubricant on his hands, or
from the process of cleaning the ring groove with
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For further information about our products and applications, see our web site at
www.vinidex.com.au

Correspondence regarding this Technical Note should quote the reference number and version and
be directed to:

The Technical Manager Tel +61(0)2 9604 2422
Vinidex Pty Limited Fax +61(0)2 9725 3363
Technical Services Group Email techman@vinidex.com.au

254 Woodpark Rd.’
Smithfield, NSW, 2164
Australia

Technical notes published by Vinidex represent the most advanced technology drawn from world wide research and field
experience available to us at the time of printing. They are published in the interest of better understanding of the
technicalities of our products and more satisfactory performance for users.

The application of such technology may involve engineering judgements which cannot be correctly made without intimate
knowledge of all conditions pertaining to a specific installation. Technology may be superseded in the light of new
laboratory and field work or changes to product specifications, and this Technical note may be withdrawn or amended
without notice.

Responsibility lies solely with the User to ensure the currency and validity of information or advice contained herein in the
context of his circumstances. It is recommended that advice be obtained from a Consultant registered with the Institution
of Engineers Australia.

No warranty (other than Statutory Warranty) is expressed or implied as to the content of the information or results

obtained by use thereof, and Vinidex Pty. Limited will not be held liable for any costs, direct or indirect, that may arise
therefrom.
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