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Why settle for this...

Fastener-Class Coatings

e How to choose the right one for your
application

* How each stands up to a variety of
environments

e Why pretreatments/primers are
crucial to success




he corrosive elemants of the environment

are responsible for today's advanced coat-

ings. Previcusly, fasteners were protectad
by electroplating cadmium or zinc. But increas-
ingly stringent environmental rules changed that.
Further, zine coatings cause unaven, unpre-
dictacle resulis.

Then, in the early 1970s, chemists developed
matrix coatings based on fluoropolymers, One of
the first was a product named “Xylan 10107

What is Xylan?

Xylan is basically a blend of flusropolymers,
anginaering plastics and selecied carrosion
inhibitars which, unlike corventional flucropoly-
mer coatings, is tailored to grovide specific prop-
erties for specific applications. This gives each
individual ¥ylan coating the qualities the applica-
tion most demands. Among these properties are:

» Low friction (as low as 0.055).

s Remarkakle adhasion.

* |Unusual resistance to wear and sbrasion.

» Excellent resistance to corrosion.

* Besistance to chipping.

» Resistance to the elements: weather, sun-
light, sall water.

= Working temperature range from -420°F/
-250°C to +500°F/+260°C.

e Available in a wide range of colors,

Xylan's versatility is best demonstrated as a
coating for stud bolts and nuts, where it provides
unparalleled performance in ease of installation,
ragisiance to corrosion and ease of remaoval.

While shaer economy virtuzlly dictates the
use of Xylan on standard production steal nuts
and bolls, it can be used with similar enafits on
stainless steel and monel — even titanium (o
ease galling problems).

The Xylan coatings
There are four basic large-fastenar coatings
from which to cheose. Here are brief descriptions:

1. Xylan 1014: This is the backbons of Whit-
ford's products, having been used successfully
for 30 years. Xylan 1014 is ideal for aerospace
applications demanding service from cryogenic
temperatures all the way to hot reactors operat-
ing at 500°F 260°C, and in environments from

Xylan 1014 after 1,080 hourg of exposure in the salt
fog cakinet. Rustis minima!, the coating g siill fung-
tional and the fastanars are fully serviceable.

subsea to splash zone Lo radio antennas.

Xylan 1014 has the widest range of tempera-
ture capability of any of Whitford's fastener-class

| coatings. It performs in all automative fluids,
| almost all salvents and acids. It reduces make-

up torgue by as much as 70% and can be made
up and broken out numerous times with litlle or
no damage to the coating. Xylan 1014 has 2
variable cure schedule for sensitive subsirates.

Maote: It gerforms less well in caustics and U
light, and il exceeds Federal VOC limits.

2. Xylan 1400; Xylan 1400 has superb chami-
cal and szlt-spray resistance, equal to or slightly
oettar than ¥ylan 1014, It performs well in caus-
tic environments, and comes in a wide rangs of
colors, Itis used primarily in situations in which

| the use temperature range is limited, and when

repetilive makes and breaks are not required.

Mote: Xylan 1400 does not have a variable

Xlarr 1400 fover P-5211) after DIN 50018, 20
cyclas of exposure in the Kesternich cabinet (at
2.0 0kre 805} The fastencers are still functional.



cure schedule, and must be cured at 400°F/
205°C for 10 minutes, It exceeds Federal VOC
limits and is susceptible to UV degradation.

n
3. Xylan 1424: The newest member of Whit-
ford's fastener-class coatings, Xylan 1424 com-
hines the performance characteristics of Xylan1014

and ¥ylan 1400 into one VOC-comzliant coating.

o

Xylan 1424 after 2,712 hours in the Salt Fog cabinet,
showing & percent red rust,

(One exception: it does not have the wide range
of working temperatures of Xylan 1014, perform-

ing best from -40°F/-40°C to +400°F/+205°C.)

lts chemical resistance equals that of Xylan
1400, and it can be used for repeated makes and
breaks. Xylan 1424 also reduces make-up
torque by as much as 70%.

Xylan 1424 is intended to replace 1014 in
environmenitally sensitive arsas and where the
and-use eguipment is exposed to caustic envi-
renments.

4, Xylan 1514: This coating is designed for
applications which demand superior resistance
to UV and/or decorative appearances, Xylan

Xylan 1514 after 225 hours QUV (ASTM G-53) axpo- |
sure. The coating shows only & 5% shifl in gloss.

1514 contains sufficient lubricant to facilitate
migke-up. It withstands all household chemicals
and is intended for use up to 120°C/250°F. It
comes in 2 wide range of colors, including white.

MNote: Xylan 1514 is not recommended for
repeat makes and braaks or where strong chemi-
cals are present, It exceeds Federal VOU limits.

Pretreatment:
the crucial ingredient

¥ylan coatings are remarkable in their per-
formance. Applications vary from exposure (o
subsaa, splash-zone and refinery environments
to uses requiring UV resistance. The corrosion
resistance of Xylan, howsver, is proportional to
the amount of pretreatment given the substrate.

Pratreatment can vary from something as sim-
ple as a solvent wipe or thermal oxidation to grit-
blasting and the application of a sacrificial primer.
The method chosen depends on the substrate
material and the performance requirerments of
the coated part.

Important to remember is that one specific
Kylan coating will not perform to the maximum in
all environments. This is why Whitford “engineers”
Xylan coatings to mest the user's specific demands,

In some applications the combined thickness

| of primer and Xylan coating may require oversiz-

ing of nuts to accommadate the ceating system.

Acceptable pretreatments
and primers
» Phosphate: Probably the oldest and most
widely used pretreatments are micro-crystalline,

| heat-stable phosphale conversion coatings.

Phosphating is an inexpensive method of bulk-
treating carbon steel prior to applying any Kylan
fastener-class coating. Phosphate depaosition
weights should be from 350 to 500 mg/ft®. The
phosphate must be microcrystalling and heat-
stable, (Good examples: Phosphates #3 and #4
from Aerocote Corporation.) Gritblasting is
required for optimum results.

« Xylan P-92 primer: Devaloped for use with
the Xylan 1000 series (including 1014) 10 provide
even better corrosion resistance as a thin film

' over phasphate, P-82 should be used only with



the Xylan 1000 series
and only Lo imgrove cor-
rosion resistance (it has
ro effect on adhesion).

¥ylan 1400, 1424 and
1514 do nof require
P22 primer. Phosphate
pretreatment, in combina-
tior with any of these
HKylan coatings, will pro-
vide 500 to 1,000 hours
in the ASTM B-117 Salt
Fog Test and 15 cycles in
the DIMS0018 kestarnich
Test (at 2.0 Itrs 305) with
lass than 15% red rust.

» Commercial flash Xylan 1514 comes in the full rainbow of colars for maximum decorative

zinc plating: This is the and identification patential

sacond most widely used pretreatment. 0.2-0.3 | this as well as the function of an excellent sealer.
mil of plating is applied, elched with a modified This system survives 1,000 to 3,000 hours in the

zinc phosphate (with a 2-minute dwell) to achieve | ASTM B-117 Salt Fog Test and 30 to 50 cycles of
the required deposition weight, then coated with | the DIN 50018 Kesternich Test (at 2.0 Itrs SO3).

any Xylan fastener-class coating, This combina-
tion pravides one of the mast cost-effective ways
to achieve outstanding corrosion resislancs with
a thin film. |

= Xylan P-5211 primer: A zinc-rich pretreat-
ment commonly used whan plating could cause

| hydrogen embrittlement and phosphate cannot
provide enough corrosion protection, P-5211 is

Since zine platings are known for their lack of generally used when more than 30 cycles of the
make-up lubrication, the Xylan coaling provides DIN 50018 Kestarnich Test {at 2.0 Itrs 30;) ars

Relationship of
Load to Torque

Whitford recommends the use of direct-tension indicators (DTI)
to determine proper make-up torque for each size or lot of
fasteners used on a given application.

required. Gritblasting and phosphating
will enhance the performance of this
primar aven further. P-5211 is designed
far use with Xylan 1400 and 1424,

= Xylan P-501 primer: Designed for
use when phosphate is not available. it
can be used wilh Xylan 1400 and 1424
to provide corrosion resistance similar o
that of normal phosphate treatment,

» Xylar 1: A ceramic-metallic coat-
ing that resists oxidation at high lemper-
atures and has long-lerm resistance to
salt fog, it can be used as a stand-alone
costing or as a sacrificial primsr for all
Aylan fastener-class coatings.

It performs best when tolerances
permit =1 mil (=25pm) of film thickness.
¥ylar 1 can be applied in multiple coats
up to 2 mils (S0pm). While it is not



always practical to apply 2 mils, Xylar 1 at this
thickness has reached 10,000 hours in salt fog
with minimal red rust. And Xylar 1 will withstand
up to 1,100°F/B00°C of conlinuous use.

A few suggestions
Whitford recommends the use anly of Whit-
ford-approved fastener-class coating applicators,
highly trained experts in the application of pre-
treatments, Whitford primers and cealings (call
your Whitford representative or Whitford for a list).

Further, with today's emphasis on guality
(such as 150 9000), Whitfard urges that all end
users ask for and kesp a record of the lot numizer
of the Xylan coating used. This, with the fastener
cartification document, ensures traceabilily.

For more information, contact your Whitford
representative and ask for Whitford's "Guide to
Industrial Products”, our "How to Reduce Friction
with ¥ylan” and our paper on "2 Dangerous
Misconceptions about Xylan Coatings”.

Examples of the Chemical Resistance of Xylan Coatings

Chemical Xylan 1014 Xylan 1400 Xylan 1424 -

HCI (concentrated) Severe blisters, rust Severe blisters, rust Mo effect
at room temperature'’

HCl (pH 2) at room Slight marks Slight marks Mo effect
temperature™

HCI (pH 2) at 125°F Slight marks Slight marks No effect

MaOH {50%) at room Severe failure, Mo effect Mo effect
temperature ! blisters

NaOH (pH 12.5)* Severe failure, No effect No effect

blisters

NaOH (pH 9.5) at Slight marks Mo effect Mo effect
room termperature™

NaOH (pH 9.5) at 125°F™ | Slight marks Very slight marks No effect

MEK at room temper- Slight marks Slight marks Slight marks
ature'™

Toluene at room temper- Slight marks Slight marks Slight marks
ature!™

Ethylene glycol at room Mo effect Mo effect Mo effect
temperature 5

Salt spray for 1488
hours

20% red rust, adhesion
loss

15% red rust, dense
edge blistering

=15% red rust

Kesternich

4 gycles, 20+%, red
rust, adhesion loss

30 cycles, 1% red
rust, blistering

30 cycles, =15%
red rust

Castrol Hydraulic Fluid
at 200°F@

Mot recommended

Gloss decrease,
no loss in coating
integrity

Gloss decrease,
no loss in coating
integrity

W. Canning Oceanic
HK-540 at 200°F

Mot recommended

(1) = 24-hour chemical spot tests (ASTM D1308-79).

{2} = Immersion tasts.

Gloss decrease,
no loss in coating
integrity, slight
color lightening

Gloss decrease,
no loss in coating
integrity, slight

color lightening




XYLAN® 1424 SERIES

Fastener Class Coatings: VOC-Compliant

General Description

Aylan 1424 series fastener class coating mate-
rial is a waterborne/VOC-compliant, resin bonded,
thermally cured, single film, dry lubricant, It is pri-
marily formulated for use on fasteners to prevent
corrosion and facilitate make-up torgue.

Xylan 1424 series is available in 2 wide range
of colors.

Substrate Information

Xylan 1424 coaling can be applied to many
types of substrate material such as alurminum,
brass, high alloy steels, carbaon steel, stainless
steel, titaniurm and zinc plating.

Use Temperature

Xylan 1424 coating can be used continuously
from -40°F (-40°C) to +360°F (+180°C) and can
survive up to +450°F (+232°C) intermittently.

If higher temperature service is required,
please contact your Whitfard representative for
recommendations.

Corrosion Resistance

Aylan 1424 coating applied at 1 mil (25 micron)
dry film thickness, over zinc phosphated sieel
panels, has exceeded 1500 hours of ASTM B-117
salt fog test. With the same pretreatment, 30
cycles DIN 50018 (2.0 liters SO,) Kesternich Test
are achieved. Both with less than 15% red rust.

Xylan 1424 coatings will provide even better
corrosion protection if used over a sacrificial
primer like Xylan 5211, Xylar 1, Xylar P51 or zinc
plating

Physical Properties

Pencil hardness 2-3H
Dielectric strength 500 Wil
Coefficient of friction 05 -0.10

VOC Content/Series Avg. 3 Ibs/gal (360gms/l)

Torgue Values

The low coefficient of friction of the coating
reduces the torque required 1o achieve the
desired tension preload. Whitford Corporation
recommends the use of direct tension indicators
to determine proper make-up torgue for each size
or lot of fasteners used on a given application.

Chemical Resistance

Xylan 1424 coatings will withstand most sol-
vents, waters, automotive fluids and fuels up to
200°F. Xylan 1424 coatings are impervious to new
water base hydraulic fluids used in offshore il
production.

1424 Changes in 1424
Chemical Resistance after 24 hrs exposure

HC| {concentrated) @room emp. None

HCI {pH 2] room temp. MNone

HCI(pH 2) 125°F Mone

MaCH (50%) rocm temp. Mona

NaDH (12.5) room temp. MNone

MNaQH (pH 2.5) 125°F MNone

MEK room temp Slight hark

Toluene room ternp. Stight Mark

Caslrol Hydraulic Fluid 200°F Gloss decrease: 256 t024.1,
Mo 1288 in coating integrity,

O¢eanic HK-540 200°F Gloss decreasa: 29.9 to 10.3.
Color lightened slightly.
Mo logs in coating Integrity,
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