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' BELTING

BREAKDOWN?

With many current food processing materials having
= limited life spans, PVDF offers a robust polymer solution
== 1o metal and plastic modular belting shortcomings
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By Averie Palovcak & Jason Pomante, Arkema Inc.

need for safe processing equipment in
A the food processing industry is stem-

ming from recent food recalls from

plastic modular belting. Plastic contamination of
food products is a critical issue and manufactur-
crs worldwide arc looking to combat the problem.
Now more than ever, materials are needed that
can withsland aggressive cleaning agenls while
still maintaining the mechanical and abrasion-
resistant properties essential to thrive in a harsh
processing environment.

Modular conveyor belts

Modular conveyor belting has faced scrutiny
recently due to recalls of plastic belting breaking
into food.! The reasons behind these system fail-
ures can range [rom chemical allack leading Lo
embrittlement, poor maintenance and worn-out
components among other phenomena.?

Chemical attack is one of the main contribu-
tors to conveyor belt breakdown. Some of the
harsh chemicals that cause modular failures
include peroxyacetic acid (peracetic acid or PAA),
bleaches and chlorines.?

Not all plastics are the same and polyvinyli-
dene fluoride (PVDF) is an excellent material of
choice for food conveying belts due to its robust
chemical resistance to many harsh sterilization
chemicals.* PVDF is an upgrade to other plastics

[acing prermature [ailures. Unlike melals or alloys,

€ Figure 1. Plastic modular belting utilized for poultry handling
All graphics courtesy of Arkema Inc.



PVDF is a nonrusting polymer that maintains its
high-purity characteristics throughout the life of
the belt.

PVDF used in modular belting has no additives
for performance and, thus, is used in many indus-
tries for high purity that require low extractables
coming from the plastic parts. Some data sug-
gests that certain PVDI grades will have lower
extractable levels than metals commonly used in
the market, allowing for pure food to be processed
throughout the plant. It has been noted that using
a pure PVDF material minimizes the risk of taste
and flavor absorption.3

DPVDF comes in a variety of melt viscosities and
can be processed easily in molding and extrusion
machines depending on the need of the part pro-
ducer. Equipment uscd to process polycthylenc and
polypropylene can also be used to process PVDF
into almost any part needed in the market space.

Mechanical properties

PVDF has excellent mechanical property reten-
tion up to 302°F (150°C) compared to other plastic
materials. Among the strongest fluoropolymers
on the market. PVDF can be utilized in self-stand-
ing components, such as piping systems, pumps,
conveyor beltings and any other melt-process-
able components. Table 1 shows the mechanical
strength of PVDE.

PVDF is available in both rigid and flexible
grades. Increased flexibility is attributed to manufac-
turing capabilities rather than additives or stabiliz-
crs8 PVDF resin grades have flexural moduli ranging
[rorm 10,000 psi Lo 1,000,000 psi, allows (lexible corr-
ponents such as tubing, gaskets, sheet linings, wire

jacketing and stiff stock-shape components.

Chemical & permeation resistance
As a fluoropolymer, PVDF has excellent chemi-
cal resistance ranging from <1 to 13.5 pH, lending
itself to common use with acids (nitric, phosphoric,
citric, peroxyacetic), chlorine, bleach and many sol-
vents. PVDT' chemical resistance has been studied
for many years and study results can be found in
public literature. Furthermore, its polarity and crys-
talline structure make it one of the least permeable
materials when compared to other plastics.

Abrasion resistance
Since PVDF is a Lough polymner, Lthe abrasion resis-
tance is higher than even some common met-

als utilized in the industry. PVDF may be rigid

enough for self-standing components, but has low
coefficient of friction, minimizing damage to food
and beverage items during production. Table 2
compares various materials in abrasion resistance.

Flame & smoke properties

The recent increase in food processing plant
fires has been a driving force in the search for
materials that are more resistant to flame and
smoke propagation.® PVDF, with its history of
use in wire and cable applications. has proven
itself as an outstanding material for limiting
damage from fire. With Limiting Oxygen Index
(LOI) values ranging from 42 up to 100, PVDF
contributes very little heat, greatly reducing the
potential for flame spread. F'urthermore, PVDI?
self-extinguishes once the direct flame source is
removed. Certain grades of PVDF are ASTM E84
and UL723 (25/50) compliant.

UV resistance

Since its commercialization morce than 60 years
ago, PVDF has been Lhe choice ol engineers
and architects worldwide due to its long-term
weathering resistance in outdoor environments.
Unlike traditional thermoplastics, PVDF resins
do not need UV or thermal stabilizers. Instead,
the inherent weathering is attributed to the
backbone chemistry. For conveyor systems or
components that are used outdoors, PVDF may
be a reliable option.

Certifications & listings
PVDF resins are compliant with regulatory
requirements in the food and beverage indus-
tries. See the list below:
« National Sanitation Foundation (NSF) -
NSF 51 and NSF 61
« U.S. Food and Drug Administration (FDA)
- 177.2510 & 177.2600 Repeated Contact
with Food

“Among the strongest fluoropolyers on the market, PVDF can be
utilized in self-standing components such as piping systems, pumps,
conveyor beltings and any other melt-processable components.”

A Figure 2. PYDF flexible tubing

Material Tensile Strength
PVDF 7500 psi
ECTFE 7000 psi
ETFE 6500 psi
PVC 6000-7500 psi
UHMW PE 5600 psi
CTFE 4500-6000 psi
PP 4500-6000 psi
PFA 4000-4300 psi
FEP 2700-3100 psi
PTFE 2500-6000 psi
PE 1200-4550 psi

Table 1. Tensile strength of plastics, per ASTM D638. Source: Ultrapure Water”

Materials mg loss
PVDF 5-10
Polyamide 6-10 (nylon) 5
PVC (Rigid) 12-20
Polypropylene 15-20
CPVC 20
HDPE 25
304 Stainless Steel 50
Mild Steel 100-300
PTFE 500-1000

Table 2. Abrasion resistance of materials, mg/1,000 loss using a 1 kg load
Source: Ultrapure Water



« 3A Sanilary Standards (3-A SSI)

« UL RTI - 150C Continuous Use rating

. Certified Kosher by the Chicago Rabbinical
Council

Summary

PVDF is a fluoropolymer with robust characteris-
tics for the food and beverage industry. One of the
most cost-effective, high-performance polymers,
PVDF is utilized when commodity plastics have
limited useful life. Furthermore, metal compo-
nents often face premature failure due to corro-
sion. For plants aiming to maximize productivity.

Lhe inherenl properlies of PVDF offer irmproved
assurance against failures associated with brittle-
ness, chemical resistance or abrasion resistance.
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