MATERIAL SELECTION
BENEFITS OF THERMOPLASTIC MATERIALS FOR PIPING SYSTEMS.
Unlike metal, plastics never rust, scale, or pit they virtually last forever. Thermoplastics are
abrasion resistant, chemical and corrosion resistant, nonconductive, lightweight, and
operate at lower friction-loss levels than metals. Moreover, plastics are nontoxic and
environmentally safe. Adding these benefits with ease of installation at substantially lower
costs, thermoplastic piping system components are the proven choice for years of
maintenance free system operations.

PVC-U Poly Vinyl Chloride – Unplasticized.
PVC is one of the most specified thermoplastics for piping system components, including,
valves, fittings, flanges, and many specialty products. PVC has excellent chemical and
corrosion resistance to a broad range of fluids including water, deionized water, most
mineral acids, bases, salts and paraffinic hydrocarbon solutions. PVC is not recommended
for use with chlorinated or aromatic hydrocarbons, esters, or polar solvents such as
ketones. Spears® PVC materials conform to ASTM Cell Classification 12454 (formerly
designated as Type I, Grade 1). The maximum recommended service temperature of PVC
products is 140°F (60°C). Unplasticized PVC is rigid PVC such as rigid pipe & fittings, with the
addition of plasticizers it can be made flexible such as garden hose.

CPVC — Chlorinated Poly Vinyl Chloride.
Chlorinated PVC is used for higher temperature applications than PVC, especially for
handling hot corrosive liquids. With similar chemical and corrosion resistance to PVC,
increased chlorine content gives CPVC superior thermal resistance. CPVC is not
recommended for use with chlorinated or aromatic hydrocarbons, esters, or polar solvents
such as ketones. Spears® CPVC materials conform to ASTM Cell Classification 23447
(formerly designated as Type IV, Grade 1). The maximum recommended service
temperature of CPVC products is 200°F (93°C) allowing a wide range of process
applications, including hot corrosive liquids. Smooth interior walls result in lower pressure
loss and higher volume than conventional metal fittings. Substantially lower material costs
than steel alloys or lined steel, combined with lighter weight and ease of installation, can
reduce installation costs by as much as 60% over conventional metal systems

WEATHERABILITY
When standard rigid PVC or CPVC pipe is exposed to UV radiation from sunlight the
following conditions have been noted. A colour change, slight increase in tensile strength,
slight increase in modulus of tensile elasticity, and a slight decrease in impact strength may
occur. Material directly exposed to UV radiation results in extremely shallow penetration
depths (frequently less than 0.001 inch). The effects of UV exposure do not continue when
exposure to UV is terminated. The effects of UV exposure do not penetrate even thin
shields such as paint coatings, or wrapping. It is recommended that PVC and CPVC piping
products exposed to the direct affects of sunlight be painted with a light coloured acrylic or
latex paint that is chemically compatible with the PVC/CPVC products. Check with paint
manufacture for compatibility. Oil based paints should NOT be used. Additional
consideration should be given to the affects of expansion/contraction caused by heat
absorption from sunlight in outdoor applications.

MATERIAL CONSIDERATIONS IN APPLICATION & SYSTEM DESIGN.
PVC, CPVC and PP thermoplastic piping system components will give years of trouble free
service with proper attention to application and system design. To avoid problems, the
following key points must be considered when selecting materials for an application and in
designing a system for their use.
1. Fluid incompatibility of certain chemicals, especially petroleum distillates and derivatives,
can cause environmental stress cracking in different thermoplastic compounds. Chemical
compatibility of all valve or system components, including solvent cements, must be
verified before installation. Verification of fluid compatibility is at the discretion of the user.
2. Temperature-pressure relationships must be considered. Product pressure ratings are
based on use of water mediums at 73°F. In general, product pressure ratings must be derated as temperature increases (see Temperature Pressure Table for individual valves).
3. Expansion and contraction is greater in thermoplastic systems than in metal systems. As
a result, system design must be flexible to allow for movement. Use of Spears®
Thermoplastic Expansion Joints is recommended.
4. Extreme heat or cold where internal fluids may freeze or where temperatures may
exceed thermoplastic design limits must be avoided, including consideration of storage
locations.
5. Direct sun exposure results in high thermal heat absorption, especially in darker colour
thermoplastic materials. A white water-based exterior latex paint can be applied to reduce
heat build up.

6. Lower impact resistance of thermoplastic system components than that of metal systems
requires avoidance of sharp, pointed objects in both above and below ground installations,
including mounting devices and backfilling operations.
7. Proper installation is essential. Special attention must be given to technique and
instructions for making solvent cemented connections, threaded connections, flanged
connections, and for installation of valves and other individual system components. System
design must also take into account support, thrust blocking, transition to different materials
and other installation related factors.
8. Threaded joints require several considerations. First, pressure capacities of threaded
system components should be de-rated to 50% of the rating for corresponding type and
size of thermoplastic pipe. NOTE: Valves have individual pressure ratings and do not require
de-rating for threaded connections. Second, as with internal fluids, certain paste sealants
may cause environmental stress cracking in thermoplastic materials, and compatibility
should be verified before use. Finally, the leading cause of thread joint failures is from over
tightening female thermoplastic threads. Use of Spears® Special Reinforced (SR) Threads is
recommended.
9. Hydraulic Shock (water hammer; surge pressure) in thermoplastic piping systems can
burst pipe, fittings, and valves. Anticipated surge pressures should be calculated and
included in maximum internal pressure ratings of system components (specified "NonShock" pressure rating for valves). Safeguards should be incorporated in system design to
vent pressures and eliminate entrapped air. Fluid velocities should not exceed a maximum
of 5 feet per second in thermoplastic systems.
10. Non-liquid transport — WARNING: Spears® Manufacturing Company DOES NOT
RECOMMEND the use of thermoplastic piping products for systems to distribute or store
compressed air or gases. The use of Spears® products in compressed air or gas systems
automatically voids Spears® warranty for such products, and their use against our
recommendation is entirely the responsibility and liability of the installer. Spears®
Manufacturing Company 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.
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Physical Properties of PVC & CPVC Pipe

GENERAL

PVC Value

CPVC Value

Test Method

Cell Classification

12454

23447

ASTM D 1784

Maximum Service Temp.

140°F

200°F

Color

White, Dark Gray

Medium Gray

Specific Gravity, (g/cu.cm @ 73°F)

1.41

1.51

ASTM D 792

Water Absorption % increase 24 hrs @ 25°C

0.05

0.03

ASTM D 570

Hardness, Rockwell

110 - 120

117 - 119

ASTM D 785

Poisson's Ratio @ 73°F

0.410

0.370

Tensile Strength, psi @ 73°F

7,450

7,900

ASTM D 638

Tensile Modulus of Elasticity, psi @ 73°F

420,000

426,000

ASTM D 638

Flexural Strength, psi @ 73°F

14,450

15,000

ASTM D 790

Flexural Modulus, psi @ 73°F

360,000

360,000

ASTM D 790

Compressive Strength, psi @ 73°F

9,600

10,000

ASTM D 695

Izod Impact, notched, ft-lb/in @ 73°F

0.75

2.9

ASTM D 256

2.9 x 10-5

3.2 x 10-5

ASTM D 696

Calories • cm/second • cm2 • °C

3.5 x 10-4

3.27 x 10-4

BTU • inches/hour • Ft.2 • °F

1.02

0.95

Watt/m/K

0.147

0.137

170

235

ASTM D 648

Dielectric Strength, volts/mil

1,413

1,250

ASTM D 149

Dielectric Constant, 60Hz, 30°F

3.70

3.70

ASTM D 150

Volume Resistivity, ohm/cm @ 95°C

1.2 x 1012

3.4 x 1012

ASTM D 257

Flammability Rating

V-0

V-0, 5VB, 5VA

UL-94

Flame Spread Index

<10

<10

Flame Spread

0-25

<25

ULC

Smoke Generation

80-225

<50

ULC

Flash Ignition Temp.

730°F

900°F

Average Time of Burning (sec.)

<5

<5

Average Extent of Burning (mm)

<10

<10

Burning Rate (in/min)

Self Extinguishing

Self Extinguishing

Softening Starts (approx.)

250°F

295°F

Material Becomes Viscous

350°F

395°F

Material Carbonizes

425°F

450°F

Limiting Oxygen Index (LOI)

43

60

MECHANICAL

THERMAL
Coefficient of Linear Expansion (in/in/°F)
Coefficient of Thermal Conductivity

ASTM C 177

Heat Deflection Temperature
Under Load (264 psi, annealed)
ELECTRICAL

Spears® PVC & CPVC Pipe is non-electrolytic
FIRE PERFORMANCE

ASTM D 635

ASTM D 2863

NOTE: The physical properties shown above are considered general for PVC and CPVC. Contact Spears® Technical Services for additional information if necessary.
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