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The technical data presented in this presentation is not binding, and
does not constitute warranted characteristics, guaranteed properties
or guaranteed durability. They are subject to modification without
notice. Permanent field installations should be done only by operators
who have been properly trained and certified as qualified. Should you
have any questions or need installation training, please contact

US Market:
GF Technical Service
(800) 854-4090

International Market:
GF Harvel Technical Service
(501) 490-7380  

or your local GF representative.

Manufacturer’s Note
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When to Use Flange Connections

Like all vinyl pipe and fittings, vinyl flanges are lightweight and easy to install. However, PVC and CPVC have
different physical properties than metals, and therefore special care is required to ensure that your vinyl
flanges have a long, reliable service life. Also note that most vinyl flanges carry a maximum working pressure
rating of 150 psi for water at 73°F (22.7°C).

PVC and CPVC flanges are available in both socket and threaded configurations in a variety of styles
including one-piece solid style flanges and two-piece Van Stone style flanges where the bolt ring spins freely
of the hub, easing bolt hole alignment during assembly.

Installers should study these instructions and follow them carefully in every installation in order to
ensure satisfactory performance and enjoy the full benefit s of the GF warranty.

Flanges are used in applications where frequent dismantling is
required, The installation is temporary or needs to be mobile, when you
need to transition between different materials that can not be cemented
together or when the installation environment is not conducive to
solvent-cementing. When using a vinyl flange, ensure that the entire
system is well-supported and that the flange does not bear the weight
of a massive, unsupported system component such as a cast iron
valve.
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Proper Gasket Selection

Size (in) O.D. (in, min) I.D. (in, max)

½ 3.50 0.88

¾ 3.88 1.10

1 4.25 1.38

1¼ 4.63 1.60

1½ 5.00 1.93

2 6.00 2.44

2½ 7.00 2.91

3 7.50 3.59

4 9.00 4.64

6 11.00 6.82

8 13.50 8.66

10 16.00 10.81

12 19.00 12.09

An elastomer gasket, Class 150#, must be used
between the flange faces in order to ensure a good
seal. For Schedule 80 flanges (solid, van-stone or
blind), GF recommends a 0.125" thick, full-face gasket
with Shore A scale hardness of 70 ±5. The bolt torque
values shown on page 12 are based on this
specification.

Select the gasket material based on the chemical
resistance requirements of your system.

A full-face gasket should cover the entire flange-to-
flange interface without extending into the flow path.

For blind flanges, a gasket without the ID cutout is
acceptable.

GF offers the recommended gaskets in EPDM and 
FKM materials.

Gasket Dimensions

Note: Contact GF for torque recommendations 
if other gasket hardness is required
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Proper Fastener Selection

It is critical to avoid excessive compression stress on a vinyl flange. Therefore, only low-friction or
lubricated fastener materials should be used. Low-friction materials allow torque to be applied easily and
gradually, ensuring that the flange is not subjected to sudden, uneven stress during installation, which
can lead to cracking.

Either the bolt or the nut, and preferably both, should be zinc-plated to ensure minimal friction. If using a
stainless steel bolt and nut, a copper-graphite anti-seize lubricant must be used to prevent high friction
and seizing.

The following fastener combinations are acceptable:

� zinc-on-zinc, with or without anti-seize lubricant

� zinc-on-stainless, with or without anti-seize lubricant

� stainless-on-stainless, with anti-seize lubricant required

Cadmium-plated fasteners are also acceptable with or without anti-seize lubrication. Galvanized and
carbon-steel fasteners are not recommended.

GF offers 316 stainless steel, pre-lubricated bolt kits for each size flange that includes the proper
number of bolts, nuts and washers.
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Proper Fastener Selection

Flange 
Size 
(in)

No. of 
Bolts

Length1

(in)
Bolt Size (in)

& Type

Washer 
Size (in)
& Type2

½ 4 2-1/2 1/2-UNC 1/2 SAE

¾ 4 2-1/2 1/2-UNC 1/2 SAE

1 4 2-3/4 1/2-UNC 1/2 SAE

1¼ 4 2-3/4 1/2-UNC 1/2 SAE

1½ 4 3-1/4 1/2-UNC 1/2 SAE

2 4 3-1/2 5/8-UNC 5/8 SAE

2½ 4 4 5/8-UNC 5/8 SAE

3 4 4 5/8-UNC 5/8 SAE

4 8 4-1/4 5/8-UNC 5/8 SAE

6 8 4-1/2 3/4-UNC 3/4 SAE

8 8 6 3/4-UNC 3/4 SAE

10 12 6 7/8-UNC 7/8 SAE

12 12 6 7/8-UNC 7/8 SAE

Fastener Specifications
Bolts must be long enough that two complete
threads are exposed when the nut is tightened
by hand.

A washer must be used under each bolt head
and nut. The purpose of the washer is to
distribute pressure over a wider area. Failure
to use washers voids the GF warranty.

1) Suggested bolt length for flange-to-flange connection with
0.125" thick gasket. Adjust bolt length as required for other
types of connections.

2) Minimum spec. Use of a stronger or thicker washer is
always acceptable as long as published torque limits are
observed.
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Flange Installation Instructions

Checking System Alignment

Before assembling the flange, be sure that the two parts of the system being joined are
properly aligned. GF has developed a “pinch test” that allows the installer to assess system
alignment quickly and easily with minimal tools.

First check the gap between the flange faces by pinching the two mating components
toward each other with one hand as shown below. If the faces can be made to touch, then
the gap between them is acceptable.
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Flange Installation Instructions

Check the angle between the flange faces. If the faces are completely flush when pinched
together, then the alignment is perfect, and you may continue installation.

Otherwise, pinch the faces together so that one side is touching, then measure the gap
between the faces on the opposite side.
The gap should be no more than 1/8″!

If the gap between the components can not be closed by pinching them with one hand, or if
the angle between them is too large, refit the system with proper alignment before bolting.

Checking System Alignment

1/8″ 1/8″
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Flange Installation Instructions

Assembly of the Flange

Center the gasket between the flange faces, with the bolt holes aligned with corresponding holes
in the gasket. A full-face gasket cut to the specified dimensions on page 4 should come just to
the inner edge of the flange face near the flow path, or overlap the edge slightly.

When using copper-graphite anti-seize lubricant as recommended, apply the lubricant evenly
with a brush directly to the bolt and nut threads. Cover the bolt from its tip to the maximum extent
to which the nut will be threaded.

Insert bolts through washers and bolts holes as shown:
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Flange Installation Instructions

Tightening the Bolts

Tighten all nuts by hand. As you tighten each nut, the nuts
on the other bolts will loosen slightly. Continue to hand-
tighten all of the nuts until none remain loose.

Now the flange assembly will remain in place as you
prepare to fully tighten it. When hand-tightened, at least
two threads beyond the nut should be exposed in order to
ensure permanent engagement. If fewer than two threads
are exposed, disassemble the flange and use longer bolts.
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Flange Installation Instructions

Tightening the Bolts

To ensure even distribution of stresses in the fully-
installed flange, tighten the bolts in a star pattern as
described in ANSI B16.5.

For the installer’s convenience, the pattern is also
indicated by numbers molded into the vinyl flange next
to each bolt hole.

The torque required on each bolt in order to achieve the
best seal with minimal mechanical stress is given on the
next page.

Because the bolt torque is critical to the proper function
of a vinyl flange, a calibrated torque wrench accurate to
within ±1 ft-lb must be used. Never use an impact
wrench to install a vinyl flange.
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Size 
(in)

Torque Sequence
(ft-lb, lubed*)

Torque Sequence
(ft-lb, unlubed**)

1st 2nd 3rd 4th 1st 2nd 3rd 4th

½ 3 5 5 8

¾ 3 5 5 8

1 3 5 5 8

1¼ 3 5 5 8

1½ 3 5 5 8

2 5 8 5 10 12

2½ 5 8 10 10 15 18

3 5 12 15 15 20 25

4 10 15 20 15 25 32

6 12 24 30 20 32 42

8 15 35 40 30 40 50 60

10 25 50 60 20 40 60 70

12 30 60 72 20 50 65 80

Flange Installation Instructions

Tightening the Bolts

To ensure even distribution of stresses and a
uniform seal, tighten the bolts to the first
torque value in the sequence, using a star
pattern, then repeat the star pattern while
tightening to the next torque value, and so on
up to the maximum torque value.

Vinyl flanges deform slightly under stress.
Therefore, a final tightening after 24 hours is
recommended, when practical.

If a flange leaks when pressure-tested, re-
tighten the bolts to the full recommended
torque and retest. Do not exceed the
recommended torque before consulting an
engineer or GF representative.

Note: Use only calibrated torque tool.
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Flange Connection to other 
Components

Note that the torques listed on the previous page are for
flange-to-flange connections in which the full faces of the
flanges are in contact.

For other types of connections, such as between a flange
and a butterfly valve, where the full face of the flange is
not in contact with the mating component, less torque will
be required. Do not apply the maximum listed torque to
the bolts in such connections, which may cause
deformation or cracking, since the flange is not fully
supported by the mating component.

Start with approximately two-thirds of the listed
maximum torque and increase as necessary to make
the system leak-free after pressure testing. Do not
exceed the maximum torque values.
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Flange Installation Tags

Best practices include tagging each flange with:
• Installer’s initials
• Installation date
• Final torque value (29.2 - 31.5)
• Confirmation of 24-hour torque check (“Y” or “N”)

This information can be recorded on pre-printed
stickers as shown, and placed on each flange
immediately after installation.

Experience has shown that installation tags speed up the process of resolving system
leaks and product failures, improve communication between the contractor and
distributor or manufacturer, highlight training opportunities, and promote worker
diligence.
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Unions and True Union Ball Valves

Solvent Cementing
Solvent cementing of pipe into the union or ball valve
sockets should be done before the union nut
connections are engaged.

Be careful not to get any cement on the sealing
surfaces!

For best results, allow the cemented joint to properly
cure prior to assembling the union nut connection, in
order to avoid damaging the uncured joint.

End Connectors
Always remove the union nut and end connectors from
the ball valve for installation.

Make sure that you slide the union nut onto the pipe, with
the threads facing the proper direction, BEFORE
installing the end connector.
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Unions and True Union Ball Valves

O-Ring Placement
Once the cement has cured, ensure that the o-ring is
securely seated in its groove. The o-ring should rest
securely in place without adhesive or other aids.

Never use any foreign substance or object to hold the
o-ring in place.

Union Connection
There should be no gap between the mating
components, so that the threaded nut serves only to
compress the o-ring, creating the seal. However, a
small gap (less than 1/8″) between the mating
components is acceptable.

Never use the union nuts to draw together any gaps
between the mating faces of the components or to
correct any system misalignment.
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Unions and True Union Ball Valves

Size 
(inches)

Initial Additional 
Pre-Test

Additional
Post-Test

3/8 Hand- Tight None 1/8 Turn Max

1/2 Hand- Tight None 1/8 Turn Max

3/4 Hand- Tight None 1/8 Turn Max

1 Hand- Tight None 1/8 Turn Max

1¼ Hand- Tight None 1/8 Turn Max

1½ Hand- Tight None 1/8 Turn Max

2 Hand- Tight 1/8 Turn Max Consult Factory

2½ Hand- Tight 1/8 Turn Max Consult Factory

3 Hand- Tight 1/8 Turn Max Consult Factory

4 Hand- Tight 1/8 Turn Max Consult Factory

Hand-Tightening (All Sizes) (see Table)
The next step is to hand-tighten the union nut. With the o-ring in place, engage the nut with its mating
threads and turn clockwise with one hand. Continue turning with moderate force until the nut no longer
turns.

Be careful to use reasonable force when tightening the nut. Your grip should be firm but not aggressive. The
nut should turn easily until it bottoms out and brings the mating faces into direct contact. Do not use any
form of lubricant on the threads of the union nut.
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Unions and True Union Ball Valves

Optional Further Tightening (Sizes 2” to 4”) (see table on page 17)
Based on experience or system requirements, the installer may choose to turn the nut an additional 1/8
turn (approximately 45°) in order to ensure a better seal before
hydrostatically pressure testing the system.

1.For all sizes, index the position of the nut by marking it with a permanent marker.
2.Then use a strap wrench to turn the nut 1/8 turn past the index mark.
3.Do not exceed 1/8 turn past the index mark.

Do not use any metallic tools. Tool marks on the un ion nut will void GF’s warranty.
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Unions and True Union Ball Valves

Post-Test Tightening (Sizes 3/8” to 1½” only) (see Table on page 17)
It is highly unlikely that any union nut connection, when tightened as instructed above, will leak under
normal operating conditions. In the unlikely event that a leak occurs, the union nut at the leaking joint may
be tightened an additional 1/8 turn, as described above. The system should then be re-tested.
If the joint still leaks after post-test tightening, do not continue to tighten the nut at the leaking joint.
Disassemble the leaking joint, re-check system alignment, and check for obstructions in the sealing area.
If the cause of a leak can not be determined, or if you suspect that the union or valve is defective, contact
your GF representative at (800) 854-4090 for further instructions.

Quality Check After Assembly
To check if the union connections are installed in a stress-free manner, GF recommends that a random 
check of alignment be done by removing the nut on selected union connection one at a time. A properly 
installed system will not have any movement of the piping as the nut is loosened. If any springing action is 
noticed, steps should be taken to remove the stress prior to re-installing the union nut.

Installation Tags
Best practices include tagging each union with:
• installer’s initials
• installation date
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NPT Threaded Connections 
PVC/CPVC

Introduction

The American Standard Taper pipe thread was designed for metal pipe with appreciably higher tensile
strengths than plastic. Occasionally it may be necessary to make a metal to plastic threaded joint. A male
plastic thread can be inserted into a female metal thread if heat is not involved and both lines are
anchored immediately adjacent to the joint. Male metal threads should not be connected to a female
plastic pipe thread. Threaded connections are not recommended for high pressure piping systems. They
also should be avoided in systems where leaks would be dangerous or costly.

When properly installed, threaded connections offer the benefit of an easy and inexpensive transition to
metal systems. They can also be used for joining plastic where the installation is expected to be modified
or moved later.

Design Considerations

Only Schedule 80 pipe may be threaded. Use of threaded pipe requires a 50% reduction in pressure
rating stated for plain end pipe at 73°F (22.7°C).

GF does not recommend the use of PVC for threaded connections at temperatures above 110°F (43.3°C)
or CPVC threaded connections at temperatures above 150°F (65.6°C).
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NPT Threaded Connections 
PVC/CPVC

Preparation
A thread sealant (or “pipe dope”) approved for use with the vinyl pipe base material or PTFE tape must
be used to seal threads.

Use a thin, even coat of thread sealant.

GF recommends the use of a quality PTFE
thread tape having a thickness of 0.0025“
(.06mm) or greater that meets or exceeds
military specification MIL-T-27730A for making-
up threaded connections. Not more than 3 to 3-
1/2 mil thickness is recommended.

PTFE taped must be installed in a clockwise direction, 
starting at the bottom of the thread and overlapping each 
pass. Do not employ more than three wraps.

Some oil-based thread sealants contain ingredients that
attack PVC or CPVC piping products. Assurances should
be obtained from the manufacturer of the thread sealants
that long-term tests with either material (PVC and/or
CPVC) show no deleterious effects. Special examination
should be made for environmental stress cracking.
Suitability of thread paste compounds for use with plastics
must be clearly established prior to use.
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NPT Threaded Connections 
PVC/CPVC

Making the Connection
Start the threaded connection carefully by hand to
avoid cross threading or damaging threads. Turn until
hand tight. Mark the location with a marker. Tighten an
additional half turn with a strap wrench on the plastic
part, or use a box wrench if fitting has designed in flats.

If leakage occurs during pressure
testing, consult the chart for next
steps.

Alignment
Threaded connections are susceptible to fracture or leaking due to misalignment. Pipe
should be installed without bending. See the GF vinyl technical manual for information on
guides, support spacing, and allowance for thermal expansion.
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Not for Use with Compressed Air or Gases

DO NOT TEST with Air or Air over Water

GF DOES NOT RECOMMEND the use of our vinyl piping systems to transport or store
compressed air or gases, or the testing of our vinyl piping systems with compressed air or
gases in above or below ground locations.

The use of vinyl products in compressed air or gas systems automatically voids the warranty
for such products, and their use against our recommendation is entirely the responsibility and
liability of the installer.

GF will not accept responsibility for damage or impairment from its products, or other
consequential or incidental damages caused by misapplication, incorrect assembly, and/or
exposure to harmful substances or conditions.

Pressure Testing
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The following is a general test procedure recommended for all GF plastic piping systems. It
applies to most applications but certain applications may require additional consideration. For
further questions regarding your application, please contact your GF representative.

1. All piping systems should be pressure tested prior to being put into operational service.

2. All pressure tests should be conducted in accordance with the appropriate building, plumbing, mechanical,
and safety codes for the area where the system is being installed.

3. When testing plastic piping systems, all tests should be conducted hydrostatically and should not exceed
the pressure rating of the lowest rated component in the piping system (valve, union or flange). Test the
system at 150% of the designed operational pressure. i.e. If the system is designed to operate at 80 PSI,
then the test will be done at 120 PSI.

4. When hydrostatic pressure is introduced to the system, it should be done gradually through a low point in
the piping system with care taken to eliminate any entrapped air by bleeding at high points within the
system. This should be done in four stages, waiting ten minutes at each stage (adding ¼ the total desired
pressure at each stage).

5. Allow one hour for system to stabilize after reaching desired pressure. After the hour, in case of pressure
drop, increase pressure back to desired amount and hold for 30 minutes. If pressure drops by more than
6%, check system for leaks.

Note: If ambient temperature changes by more than 10°F (5°C) during the test, a retest may be necessary.

Pressure Testing Procedure
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Further Information

If you have any questions regarding this 
training, please contact your local 
GF Area Sales Manager.

For specific questions please contact our 
Technical Service Department at

Georg Fischer Harvel, LLC.
Phone: +1-501-7380

or visit our website: www.gfpiping.com
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