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Low-Gloss PVC Compounds for
Automotive Window Encapsulation

Teknor Apex is showcasing the new Apex 1523-LG
Series compounds, designed for automotive window
encapsulation. They are said to exhibit gloss levels sim-
ilar to those of EPDM rubber beltline seals or glass run
channels, enabling manufacturers of PVC encapsulated
windows to meet OEM demand for a closer match in the
surface finish of these critical appearance parts. These
compounds achieve a gloss level of 3 to 4 without need
for surface treatment of the tooling. Standard window
encapsulation PVC compounds fall in the 9 to 12 range.
Apex 1523 compounds eliminate the cost associated with
tooling maintenance and repair to keep a consistent sur-
face appearance from part-to-part. This series has sever-
al OEM approvals, including GM’s GMW-16084 spec for
quarter windows and sunroofs from Chrysler.

OEM-approved Apex -1523LG compounds
from Teknor Apex retain PVC cost
advantage over elastomers, are scratch- and
mar-resistant, and facilitate precise color
matching. Apex-1523LG Series compounds
for automotive window encapsulation are
low in cost and provide high scratch and
mar resistance.

“Our introduction of low-gloss compounds is particu-
larly important since PVC is the dominant material for
window encapsulation and is valued by manufacturers
for its advantages over elastomers,” says Steve McCor-
mack, industry manager of the Teknor Apex Automo-
tive Group. “Like standard PVC, new Apex 1523-LG
Series formulations are relatively low in cost, provide
better scratch and mar resistance, excellent bonding
to glass, and superior colorability. In fact, Teknor Apex
can match to any color and supply uniform product no
matter how many places in the world a customer car-
ries on manufacturing.”:
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Materials: Flexible PVC for
Building Product Seals Forms
Strong Bond to Rigid PVC

Apex 2310UV2 and 2316UV2 PVC compounds
from Teknor Apex are UV- and fungus-resistant.

A new series of flexible PVC compounds for coextruded profiles from Teknor Apex, Pawtucket, R.I., reportedly
forms strong bonds with rigid PVC substrates, yielding durable seal components for building and construction ap-
plications along with the possibility of eliminating the pre-drying step before extrusion.

The key to the seal durability provided by these new Apex compounds is formulation technology developed by Te-
knor Apex that enhances adhesion to rigid PVC. When coextruded onto the substrate, the new compounds exhibit
cohesive instead of adhesive bonds, which means that in tests of bond strength the rupture occurs in the flexible
PVC rather than at the flexible/rigid interface.

Apex 2310UV2 and 2316UV2 Series compounds are available with a Shore A hardness range from 60 to 80 in both
general-purpose and “California Proposition 65-compliant” grades, respectively. The complete series is formulated
for UV-resistance to ensure long-term retention of appearance and structural properties, and custom formulations
are available with fungicide. Uses for the compounds suggested by the company include window and door seals
and other indoor and outdoor applications requiring co-extrusion with rigid vinyl. To complement these flexible
products, Teknor Apex also offers a broad range of rigid PVC compounds.
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PVC pipes
resistance
to Urban
Stream
Syndrome

POOI'ly managed stormwater can cause problems on and off site through erosion and the trans-
portation of nutrients, chemical pollutants, litter and sediments to waterways. Unlike sewage, stormwater is gen-
erally not treated before being discharged to waterways and the sea. By crop type, the global hydroponics market
includes products, such as tomato, cucurbits, lettuce & leafy vegetables, peppers, and other food crops. Tomato forms
the largest market segment and it accounts for 30.4% share of the global market, during 2018. As the consumers are
becoming increasingly aware of the superiority of quality in greenhouse-grown vegetables, the demand for hydro-
ponics culture is rising in Europe and Asia-Pacific. Hydroponics crop production is expected to be more in tomatoes,
lettuce and other leafy vegetables.

Several studies and reports have concluded that concrete
pipes have a greater negative effect on water chemistry
than PVC Pipes for certain chemical attributes. It is com-
monly known as the urban stream syndrome, where the
streams and rivers are being polluted not just from the
waste that is being carried in the water, but by the con-
crete pipes and pipeline infrastructure carrying the wa-
ter.

The challenge for those within the urban water profes-
sion is both to protect both water quality and the ecologi-
cal health of urban environment. The study found that at
a catchment scale, concrete pipes, as a conduit for storm-
water, have a greater negative effect on water chemistry
than PVC Pipes for certain chemical attributes.
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First Environmental
Product Declaration
for Water and Sewer
Pipes Verified

Think Pipes Think PVC North American colleagues, Uni-Bell PVC Pipe Association,
have published the first North American industry-wide environmental product decla-
ration (EPD) for water and sewer piping, and it has been verified by NSF Sustainabili-
ty, a division of global public health organization NSF International.

lines (ISO 14025) and benchmarks the impacts of seven PVC pipe products across their life

cycles. This includes PVC pressure pipe for potable water, reclaimed water and sewer force
main systems as well as PVC non-pressure pipe for storm sewer and sanitary sewer systems. NSF
Sustainability reviewed and verified the life cycle assessment (on which the EPD is based) and
EPD documents to ensure that no unsubstantiated claims were made and that the EPD followed
all applicable rules.

The EPD was developed in compliance with international environmental management guide-

transparent environmental data to customers. This EPD is based on an industry-wide life

cycle assessment (LCA) prepared by Sustainable Solutions Corporation that identifies the
full life cycle environmental impacts of PVC pipe. PVCPA members can use the LCA and EPD re-
port as a baseline for continuous improvement, identifying opportunities throughout the product
life cycle for further environmental impact reductions. This positions PVC pipe manufacturers as
leaders in their industry, and provides transparent environmental impact data to builders and
municipalities for building and construction standards such as the Envision Sustainable Infra-
structure certification and other green building and sustainability programs.

EPDS are increasingly used across many industries by product manufacturers to provide
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The Revenue from Indian PVC
Pipes and Fittings Industry is

projected to grow by 11.7% in the

Future - Ken Research

According to the Research Analyst, Ken Research ,The Indian PVC pipes and fittings
industry has witnessed remarkable growth in terms of production capacity over the
last 5 years. The industry has grown at a considerable CAGR of 9.7% over the period
FY’2010-FY’2015. At present, the industry is grounded by a large number of organized
and unorganized PVC pipes and fittings manufacturing companies.

The major end users for PVC pipes and fittings in India are housing, irrigation and
water infrastructure. Agricultural sector accounts for major demand of PVC pipes in
India. Subsidies and investments (such as Pradhan Mantri Krishi Sinchayee Yojana
(PMKSY), increased budget allocation in five year plans, and several others) made by
the government in the agricultural sector have bolstered the demand for PVC pipes in
the country in the last few years.

Association of PVC Pipe & Fitting Producers 09
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PVC pipes and fittings industry in India mainly includes rigid PVC, flexible PVC and chlo-
rinated PVC pipes and fittings. By adding plasticizers, rigid PVC is converted into flexible
PVC. Rigid PVC pipes mainly find application in agriculture and construction sector, where-
as flexible PVC pipes cater to plumbing and building sectors. The installation of rigid PVC
pipe system is much more complex than flexible PVC pipe system. Though the installation of
rigid PVC pipe system is more labor intensive, rigid PVC pipes are priced lower than flexible
PVC pipes. They are also available in a wider range of sizes varying from 20mm to 400mm.
Additionally; flexible PVC pipes are not available in large diameters in the market. Chlori-
nated polyvinyl chloride is a thermoplastic produced by chlorination of polyvinyl chloride
resin. The CPVC resin technology enables enrichment of the chlorine content in PVC by chlo-
rination. CPVC piping is used in residential, commercial and industrial plumbing systems.
This type of pipe is ideal for moving all types of water from hot and cold potable to acidic
water ,According to the Research Analyst, Ken Research.

The Indian PVC pipes and fittings industry is bifurcated into irrigation, water supply, sew-
erage, plumbing, chemical and oil and others on the basis of its applications. Expanding
population leading to an increase in the demand for agricultural products and increasing
water sanitary management have created substantial demand for PVC pipes and fittings in
agriculture, infrastructure, real estate and construction sectors across the nation, over the
years.

According to the Research Analyst, Ken Research The Indian PVC pipes and fittings industry
has grown considerably over the past years FY’2010-FY’2015. Factors such as augmenting
level of population leading to increased demand for agricultural production, increased gov-
ernment thrust on infrastructure development, rising demand from construction sector and
increasing recognition among people regarding the benefits of PVC pipes over other conven-
tional piping systems have impelled the scope for PVC pipe industry in India in the past and
the trend is expected to continue in the future years.

This will be driven by the launch of new products, improved penetration of the companies

with expanding distribution network and significant role played by the government in the
development of irrigation infrastructure and real estate sector in the country. Besides, a de-
ficient and uneven rainfall in the country is expected to increase the demand for irrigation
systems in the coming years, which will boost the demand for PVC pipes, tubes and hoses.
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Global plastic
pipe demand

to grow at

CAGR 6.8% from
201510 2020

OSCOW (MRC) -- The future of the plastic pipe market
looks attractive with opportunities in the potable water,
waste water supply, electrical and telecommunication,

agriculture, chemical, and oil and gas sectors, reported Plastemart
with reference to Lucintel.

: For market expansion, the report suggests
:new product development, where the
: unique characteristics of plastic pipes can
: be capitalized. Emerging trends, which
:have a direct impact on the dynamics
. of the industry, are the usage of anti-mi-
: crobial plastic pipes to improve hygiene
In this market, polyvinyl chloride (PVC), polyethylene (PE), and : and replacement of traditional material
polypropylene (PP) are the major raw materials used to manufac- : pipes with eco-friendly ABS and PE plastic
ture plastic pipes. Lucintel predicts that the demand for PE plas- : pipes. Mexichem SAB de CV, China LESSO
tic pipes will experience the highest growth in the forecast period, Group Holdings Limited, Sekisui Chemical
supported by growing demand in the chemical sector and sewage : Co., Ltd, Formosa Plastics Group, and Ad-
applications. It is forecast that the wastewater supply, agriculture, : vanced Drainage Systems Inc. are among
and chemical sectors are expected to show above average growth the major manufacturers of plastic pipes.
during the forecast period.

The global plastic pipe market is forecast to grow at a CAGR of 6.8%
from 2015 to 2020. The major growth drivers for this market are
infrastructure development, rise in construction activities, replace-
ment of aging pipelines made of traditional materials, growing
population, and growing urbanization rate.

ecccoe

Within the plastic pipe market, wastewater supply is expected to
remain the largest application followed by potable water supply
applications. The growth of residential and commercial construc-
tion and the boom in infrastructure development are expected to
spur growth for this segment over the forecast period.

: As MRC informed previously, global de-
: mand for plastic pipe will rise 8.5% annu-
. ally through 2017 to 11.2 billion meters,
< according to a report by Cleveland-based
: Freedonia Group Inc. Growth will be the
Asia Pacific is expected to remain the largest market as well as have : result of increased construction spending,
the highest growth over the forecast period due to growth in drain- : a rebound in the U.S. market, and gains in
age, sewage, storm, and other wastewater supply applications, es- : market share from copper, concrete, and
pecially in China and India, with increasing urbanization and high : steel, thanks to lower cost, installation
growth in construction and infrastructure development. : ease and performance advantages.
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Trenchless Construction Options -

Horizontal Directional Drilling

Horizontal directional drilling (HDD) is the most commonly used trenchless pro-
cess for installing water pipe.

ployed for a myriad of other applications where the benefits of trenchless installation can be derived.

Traditionally these applications were reserved for only roadway and river crossings. Today, HDD is em-

In recent years, developments in the precision of
HDD machinery, specifically the ability to monitor
and steer the pilot bore with high levels of accura-
cy that maintain line and grade, has also enabled
the installation of gravity sewer pipes.

HDD is performed with a drilling rig and involves
three essential steps. First a pilot bore is created,
covering the distance over which the pipe is to
be installed. Highly sophisticated electronics en-
able the drilling rods to be carefully guided and
its direction of travel to be monitored. Reamers
are then pulled back to obtain a diameter large
enough to accommodate the diameter of the pipe.

Association of PVC Pipe & Fitting Producers 1 2
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Simultaneously, drilling mud is pumped into
the bore to stabilise the boring and to prevent
soil collapse. In the final step, the new pipe to
be installed is pulled back through the bore.

The greater hydraulic capacity of PVC pipes
potentially allows a smaller hole to be drilled,
allowing savings in drilling time and cost. PVC’s
higher strength compared to Polyethylene al-
lows longer shot lengths for HDD installations,
with single lengths of over 2km having been
achieved.



Pipe Stiffness PVC vs. Fiberglass

PVC's most commonly used pipe stiffness is 46 psi for sewer applications and righfully so. PS46 was not
pulled out of thin air, significant testing was done by Utah State University. The results of these tests reveal
the optimum PVC pipe stiffness to be 37 psi. Lower stiffness PVC pipe had significantly higher deflections
while higher stiffness PVC pipe had slightly higher deflections. It is clear that increasing the stiffness
above 37 psi or 115 psi provides no advantage in preventing deflection for PVC pipe. A pipe stiffness of 46
psi was selected as the optimum with an understanding that during hot summer installations a 46 psi PVC
pipe has a reduced stiffness that is approximately 37 psi.

Running Modified Iowa Calculations reveals that increasing pipe stiffness above 46 psi results in minimal
decreases in deflection. This does validate the idea that an optimum does exist and further solidified the
PVC industry's selection of SDR PS46 as the best option for end users. This is why as an industry, PVC man-
ufacturers have recommended 46 psi for over 40 years as the standard for conservative design.

When it comes to comparing PVC vs Fiberglass. A common misunderstanding is that PVC must be spec-
ified with a higher pipe stiffness to be equal to fiberglass pipe. Both PVC and fiberglass employ the same
test to determine pipe stiffness: ASTM D2412 "Standard Test Method for Determination of Eternal Loading
Characteristics of Plastic Pipe by Parallel-Plate Loading." Also, both standards include the most common
pipe stiffness of 46 psi and less flexible product with pipe stiffness of 72 to 75 psi. The F679 standard for
PVC also provides an even stiffer value with pipe stiffness of 115 psi. Since pipe stiffness values are equiv-
alent, the deflection calculations should provide the same percentage deflection no matter which pipe is
used.

Both PVC and Fiberglass are considered flexible conduits. Spangler's Iowa Equation and later Watkins
Modified Iowa equation have been used since 1941 to determine deflection in flexible pipes. The differ-
ence in materials determine how much deflection the specific pipe can withstand. PVC as part of its daily
routine quality assurance measures must withstand 60% deflection by standard. Fiberglass on the other
hand has no such requirement and collapses at approximately 20%.
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PVC by standard has a 7.5% recommended allowable deflection no matter what size or stiffness; whereas
fiberglass has a limit of 3% due to deflection and strain limitations on its PS72 products, if you are design-
ing for a minimum 100 year life.

The PVC Pipe Association cannot identify one single collapse of 46 psi PVC sanitary sewer pipe over all
this time. It is highly likely you can't either. There may be the occasional instance of over deflection, where
you specify 5% and get 6%, caused by improper placement and compaction of the embedment, but you
just don't see catastrophic failures.

Fiberglass on the other hand has a long history of catastrophic failures as this Bureau of Reclamation
Literature Review documents. Yes, many of these were pressure applications, but even today, we regularly
hear about catastrophic failures of fiberglass pipe in gravity application.
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High-Performance PVC Elastomer Insulation
Compounds Provide Multiple Options for
Wire and Cable Manufacturers

Two PVC elastomer compounds for wire and cable insulation exhibit the enhanced performance required
in diverse demanding applications while providing manufacturers with new options for versatility. Te-
knor Apex Company will feature the compounds at Interwire 2019 (Booth 305).

As thermoplastic elastomers, Flexalloy® 89504-90 and -90FR compounds provide greater low-temperature
flexibility than standard PVC and more capability to withstand repeated flexure over a long working life.
Both grades have Shore A hardness ratings of 90, are UL recognized for Oil I and II as insulation, and meet the
requirements of the VW1 (UL 83) flame test. The FR grade provides a greater level of flame resistance and has
UL recognition for meeting the 720 hour sunlight resistance test in all colors.

“Teknor Apex received dual UL recognition for Flexalloy 89504-90 products as both “PVC” and “elastomer”
compounds, enabling them to be used for all cable types within UL 62 and many wet-rated applications under
UL 83,” said David Braun, wire and cable industry manager for the Vinyl Division of Teknor Apex. “In cases
where these insulation compounds are matched with our extensive line of Flexalloy jacket materials, manu-
facturers can use Teknor Apex as a single cable compound source.”

Recommended applications for Flexalloy 89504-90 compounds include factory automation and robotics ca-
bles; control and instrumentation cables (TC, PLTC, ITC and CIC); custom appliance wires; flexible cords (UL
62), including electric vehicle charging cables; portable power cables such as those used on construction sites;
stage lighting cables; and welding cables.

Association of PVC Pipe & Fitting Producers 1 5
2019/No 112




NEWS

Mitsubishi Chemical Signs Agreement to

Acquire PYC Compound Business of Welset

Plast Extrusions Private Limited in India

sayuki Waga) is pleased to announce an agreement under which MCC will acquire the
PVC compound business of Welset Plast Extrusions Pvt. Ltd. (“Welset”; Head office:
Mumbai, India; CMD Arvind M. Mehta)

M itsubishi Chemical Corporation (“MCC”; Head office: Chiyoda-ku, Tokyo; President: Ma-

Welset is engaged in master batch (including PVC master batch) and PVC compound businesses
in India and other areas. MCC has reached an agreement with the company for the acquisition
of the PVC compound business which will be carried out in the autumn of this year.

Welset’s PVC compound business has a solid foundation in India and ASEAN markets as it holds
the leading market share in India’ s medical field. MCC, meanwhile, manufactures and sells
thermoplastic elastomers in India and is expanding its business in the automotive application,
mainly for airbag covers.

The acquisition will allow MCC to enter the medical PVC compound business. Furthermore,
MCC will strengthen its existing PVC and thermoplastic elastomers businesses in India and ASE-
AN markets by utilizing Welset’s marketing channels and infrastructure.

MCC will continue to grow its performance polymers business thorough diversifying its appli-
cation portfolio and accelerating business development in growth markets.

Outline of PVC compound business to be acquired by MCC

1. Business: PVC compound business owned by Welset

2. Major applications: Medical supplies and devices, electrical wires and cables, and others
3. Location, Silvassa (plant) in India

4. Employees: Approximately 100 (as of June 1, 2018)
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