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3P - Performance Plastics Products

55 years old company
» Key markets FHS Oil & Gas, Energy, Aerospace, Automotive

* Production sites in Europe and USA
Xytrex® K}
e + Quality : ISO 9001, ISO 14001 i
Xytrex®
il » Core Business : processing of high performance polymers (PTFE,

Technical PEEK) to provide solutions for critical industrial applications
support

150 14001

o
BUREAU VERITAS
Certification

Tribological Properties Temperature
Load carrying capabilities
Creep resistance

Protection
Dampening characteristic
MTBF improvement

Beyond
Performance
Plastics®

29/02/2024 - spujol@3pcorporate.com



Standard Wear parts materials

Xytrex®
materials

Xytrex®
Benefits

Technical
support

Beyond
Performance
Plastics®

« Castlrons

 Stainless steels, Duplex, Super Duplex
+ Hastelloy & Elgiloy (Exotic metals)

« Bronzes

* Coatings: HVOF, Chrome etc...
 Cutlass rubber

« Ceramics (SiC)

« Carbon / Graphite

- All these materials can be replaced by XY TREX®
(3P brandname) materials
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Overview of Xytrex® components in
centrifugal pump

- )D(C®-2_: = Xytrex® 451.:
ynamlct Static bearing fitted
wear parts in stainless steel.

(Balance Piston).

Xytrex®
materials

Xytrex®
Benefits

Technical ‘ " threx@ /51:
support Split bearing to ease
' maintenance operation on

axially split pump.
= XC®-2P:

Components for axial thrust and
face loading applications.

Beyond
Performance
Plastics®
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PEEK among Thermoplastics

Key features :

> Very High strength polymer at elevated temperature

> Low level of creep

Extreme Temperature High Performance

Xytrex® > Excellent tribological properties

materials Plastics Engineering
3> Good abrasion resistance = SIS S L =
Xytrex®
Benefits ) . High Temperature
> Very good chemical resistance Plastics
Technical B
support > Inherently flame retardant Engineering
Plastics - POM -
L POTOMIOR 1 o e poc
> Resistance to radiation Commodity T |
Plastics PS—ABS—PMMA
Vi

> Very low absorption

>> Unique combination of properties !!

>> Approved polymer in APl 610
Beyond

Performance
Plastics®
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XYTREX® 451
APl 610 choice for Non-Metallic Stationary parts

Xytrex® 451 : PEEK reinforced with chopped carbon fiber

« Processed by melt molding
- Extensive tooling capabilities and sizes (max size up to @1000mm)

- Recommended for stationary wear components (-60°C to +150°C)
« Moderate to high radial load capability

Xytrex®
materials Throat Bushing Rotating Shaft Sleeve

Xytrex®
Benefits

Technical
support

Shaft
Sleeve O.D.

S SO SRSy

Flange Dia.
Housing
Bore Dia.

Desired Radial -
Running Clearance

Flange

Thickness Bearing

Beyond Length
Performance

Plastics® 20/02/2024 - spujol@3pcorporate.com




XC®2
APl 610 choice for Non-Metallic Rotating parts

XC®2 = PEEK matrix reinforced with continuous and aligned Carbon Fiber

 Processed by filament winding process

- Extensive tooling capabilities and sizes (max size up to @500mm)

- Recommended for both stationary and rotating wear components
(-60°C to +315°C)

Xytrex® _ _ ~<

materials « Very high radial load capability

Interstage Bushing

Xytrex®

Benefits Desired Radial
Running Clearance
Technical

support

-

Interstage
Sleeve O.D.
Housing I.D.

~~~~~~~~~~~~

Beyond
Performance
Plastics®
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Mechanical & Tribological Properties

Xytrex®
materials

Xytrex®
Benefits

Technical
support

Beyond
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APl Standard 610

Xytrex®
materials

Beyond
Performance
Plastics®

X451

XC®2

Table H.3 == Non-metallic wear part materials

Temperature limits

Limiting pressure differential

Material CF) per wiafrzp:ja:rll:n(:a; ?:‘?asure Application
min. max. kPa (bar; [;si)

Polyether ether ketone —30 (-20) 135 (275) 2000 (20; 300) Stationary parts
(PEEK)

Chopped-carbon-fibre

filed
Polyether ether ketone —30 (-20) 230 (450) 3 500 (35; 500), or Stationary or
(PEEK) 14 000 (140; 2 000) if suitably rotating

Continuous-carbon- supported

fibre wound
PFAICF reinforced —46 (-50) 230 (450) 2 000 (20; 300) Stationary parts
composite

20 % mass fraction

random X-Y oriented

carbon-fibre
Carbon : Siatianandnarts

Resi

=1  XYTREX®451 & XC®2 enable the pump to

a

Nick operate safety at clearances that are

Copp . .
—— approximately half the APl recommendation [
See 6.7
Such ma

Cr steel
provided,

for metal wear ring => better efficiency !! [z
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Installation into metallic inserts

Xytrex®
materials

Xytrex®
Benefits

Technical
support

Beyond
Performance
Plastics®

¢
Anti-rotational method

Easier installation on site — standard installation !!

29/02/2024 - spujol@3pcorporate.com
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Maintenance operation

Xytrex®
materials

Xytrex®
Benefits

Technical
support

Beyond
Performance
Plastics®

A new Xytrex® wear component is inserted

29/02/2024 - spujol@3pcorporate.com
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XYTREX® 115
Vibration Absorption

Xytrex® 115 : Proprietary PTFE compound

« Highest ductility of PTFE vs PEEK : better absorption of vibration
- Processed by sintering molding

- Extensive tooling capabilities and sizes (max size up to @1000mm)
- Recommended for stationary wear components (-60°C to +50°C)

Xytrex® - Low radial load capability
materials . . : . : ;
- Substitution of radial bearings in vertical pumps with low pressure
threx® Line Shaft Bearing
Benefits
== =i
Technical Z a

support

Shaft
Dia
Housing
Bore Dia

e 8

]

Desired Radial
Running Clearance

Beyond
Performance
Plastics®
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XYTREX® 116
Abrasive Resistance

Xytrex® 116 : Proprietary PEEK/PTFE compound

- Ability to work in abrasive media
* Processed by melt molding

- Extensive tooling capabilities and sizes (max size up to @1000mm)
- Recommended for stationary wear components (-60°C to +120°C)

Xytrex®

materials - Moderate radial load capability

Xytrex®
Benefits

Technical
support

Beyond
Performance
Plastics®

29/02/2024 - spujol@3pcorporate.com 13



XYTREX® 751
Chemical Resistance

Xytrex® 751 : PFA reinforced with chopped carbon fiber

 Outstanding chemical resistance (including sulfuric acid, nitric acid,
bromine, chlorine, fluorine, sodium).

- Processed by melt molding

- Extensive tooling capabilities and sizes (max size up to @1000mm)
- Recommended for stationary wear components (-60°C to +150°C)
- Low to moderate radial load capability

Xytrex®
materials

Rotating Shaft Sleeve
threx® Stuffing Box Bushing

Benefits

Technical
support

Shaft
Sleeve O.D.

Housing
Bore Dia.

Desired Radial |, RSN | e,
Running Clearance’ "{i {EENNRIE (L NS SR . T,

Beyond
Perfo rmance Stuffing Box Bushing Length
Plastics®
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XYTREX® 120
ASTM D4745 grade 8 compliant

Xytrex® 120 : PTFE compound + Carbone / Graphite

« ASTM D4745 grade 8 compliant

; ' Designation: D4745 - 14
M_T;ﬂl"‘_l!“’ﬂi

Standard Classification System and Basis for Specification for
Filled Polytetrafluoroethlyene (PTFE) Molding and Extrusion
Materials Using ASTM Methods’

Xytrex®

TABLE 1 TFE Compounds, Type |, Standard Flow (Nonpelletized)

materials Malded Parts (Melded and Sintared)
Raw Rasin - - - -
Grada Bulk Density, Specmr:iﬁra\rlty. Spec‘iﬁaﬁ avity, Tensile Strangth Elongation, min,
min, g/L o
min, MPa min, psi :
threx® 1 15 % glass fiber 400 2.150 2250 19.6 2840 220
. 2 25 % glass fiber 425 2150 2.250 15.7 2270 180
Benefits 3 35 % glass fiber 350 2200 2300 10.3 1500 150
4 5 % glass fiber and 5 % MaS, 300 2150 2200 12.8 2000 200
5 15 % glass fiber and & % MoS, a7s 2,150 2300 12.8 2000 150
3 10 % graphite eL) 2,100 2220 17.9 2600 120
Technical rd 1E S r_“anhim A0 J 400 2 a00 1148 2000 100
g 25 % carbon and graphite| 350 1.850 2,150 9.6 1400 20 I
) ! g AT 0 |.§'Llu . T oy T £
Su pport 10 40 % bronze 500 2,050 3.350 16.5 2400 100
1 60 % bronze B50 2.850 4.154 12.4 1800 50
12 55 % bronze and 5 % MoS, 700 3,500 4,000 10.3 1500 a0
12 50 % stainless stoal 500 3.200 2,600 16.2 2200 120
o As specified by customer and As specified by customer and supplier.

supplier

« Recommended for stationary wear components
(-60°C to +50°C)

» Ideal for oily / sea water with particles

« Qualified and many used by one of the biggest

refinery in the world
Beyond

Performance
Plastics®

29/02/2024 - spujol@3pcorporate.com



XC®2-P : Axial Load Application

XC®2-P = Thermoplastic matrix reinforced with continuous carbon fibers

- |deal material for axial thrust and face loading applications.

Tensile Strength [MPa) 620
xytrex® Tensile Modulus (GPa) &0
materials .
Compressive strength [(MPa) &40
Coefficient of friction 0,27
Xytrex®
- e i [
Beneflts Coefficient of thermal expansion (ppm 1/2C) 05
Termperature Lirit (2C) 315

Technical
support

=  ENHANCED STABITLIY
- Excellent shock & impact resistance
- High strength and high load capability

= SIMPLIFIED MACHINERY DESIGN
= Qil lubrication system unnecessary
Beyond - One material product solution

Performance
Plastics®
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5? Summary of Xytrex® materials & application

SMDER GUIDE BUSHING
ETATIC SIDE DYMNAMIC SIDE i THRUET PAD / THROTTLE /

BEARING = RESTRICTION
WEAR RING WEARRING | ABRASIVES | BOWLSHAET DIEK e

Lovwy radial baad capability
Fump ocwarall '.ih_md: on reduchon at
Comimissioning
Recommaendad faor stationary companants

Xms FTFE &0

X120 FTFE =0 ASTM DWP4E grade B compliant

modarata koad capability
Pump cverall vibration reduction at
comimissicning
Recommandad for statiorary companants

XTE PEEK 120

modorata to high radial kaad capshility
| PEEK =0 Recommendad for statonany companents.
wnnsannmg

®453 with improwed coofficient of friction

s PEER =0 Extended dny running spplications

‘Dutstanding chamical resstance including
sulfuric acids
xr=l PFA =0 ILwba mioderata radial loed capability
Dy running applications
Recommanded for stabionarny companants

High strength and high radial load coability

for high pressuwresjwlocitios ervimnmants
b sty PEEK S e patible with fine particies

Rocomemended for both staticnasy and
dynamic comipanants

wC*2 with improved coafficient of friction
Extended diny running applications

nlp PEEK s High strength and high axial load capability

BRECEBEENB
EEEEEEEES

Beyond

HOT RECOMMENDED

Performance
Plastics®
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5? Pumps where Xytrex® components are used

Primary applications and pump types :
m Boiler Feed Water Pumps
m Cooling Water Pumps

m Condensate Pumps
Xytrex®

materials m Process Water Pumps

Xytrex® m Sump Pumps (water, trace chemicals, some solids)
Benefits

. m Fire Water Pumps
Technical

support = Sour Water Pumps

m Deep Well Pumps
= Naphtha Pumps
m Gasoline, Diesel, Cetane, mixed HC (C4 & C5) Blending Pumps

m Propane, Isobutane, mixed HC Transfer Pumps
Beyond

Performance

i ®
Plastics 29/02/2024 - spujol@3pcorporate.com 18



3? Locations where Xytrex® components are used

Xytrex®
materials

Xytrex®
Benefits

Technical
support

Beyond
Performance
Plastics®

dceania'

Project Locations

= Non-Exhaustive Customers List : FLOWSERVE, SULZER / ENSIVAL MORET,
TORISHIMA, KSB, CELEROS (SPX), DUCHTING, ANDRITZ, APOLLO, FAPMO

m Refineries: SHELL, TOTAL, EXXON, CHEVRON

29/02/2024 - spujol@3pcorporate.com 19



Main benefits of XYTREX®

Xytrex®
materials

Xytrex®
Benefits

Technical
support

Beyond
Performance
Plastics®

s ANTI-GALLING / SEIZING PROPERTIES
= ABILITY TO RUN DRY OR TOUCH OFF
= SMALLER RUNNING CLEARANCES

-> [ncrease pump efficiency

-> Reduced vibration

= ENERGY SAVINGS

29/02/2024 - spujol@3pcorporate.com
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Prevention of catastrophic failure

Xytrex®
materials

Xytrex®
Benefits

Technical
support

Beyond
Performance
Plastics®

s ANTI-GALLING / SEIZING PROPERTIES :

m  Sacrificial material

m Barrier to expensive

metal hardware

Help mitigate damage keeping repair cost
low when pump failure is unavoidable

29/02/2024 - spujol@3pcorporate.com
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Improved Reliability & Efficiency

Xytrex®
materials

Xytrex®
Benefits

Technical
support

Beyond
Performance
Plastics®

= SMALLER RUNNING CLEARANCES:

==) |INCREASE PUMP EFFICIENCY

Pump efficiency & operation can be
improved by reducing recirculation.
This efficiency gain is available on the

most common API pump applied in
Chemical plants & Refineries.

== REDUCES VIBRATION

= Reduced clearances create a higher pressure liquid film than would
be possible with API clearances, across the surface of the wear
components. The rotating element rides on/inside of this higher
pressure liquid film, that yields a hydrostatic bearing effect, which
stabilizes the rotor. This concept is referred to as the Lomakin Effect.

= The ductile nature of poly-ether-ether-ketone thermoplastics enable
the composite wear materials to absorb shock and/or vibration,

29/02/2024 - spujol@3pcorporate.com
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Improved Reliability & Efficiency

Xytrex®
materials

Xytrex®
Benefits

Technical
support

Beyond
Performance
Plastics®

m Less energy consumption

Reduction in electricity consumed when fitting the pump with 3P

components can also have an impact on environmental pollution.

s GLOBAL 2% to 7% Savings

The energy savings should help End Users to identify favorable returns

on investment.

s
I
L / \\ Tirda
A AN -
/// N
—— Metal \ 7 B
—— XC®2 2 :
N =1
f & i
; kL
i HAIT 14 - HMIT XC-
i Potrasmeal (Rend SmmmPabrsomial (Kesd, XC.2) ik A
i Pump parameters :
1 7 1% - Fluid : water at 60°C
- Speed. 3000 tr/mn
y ] 50 1o 150 i 150 3 3=

29/02/2024 - spujol@3pcorporate.com
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Bearing Specification Form

Minimum information required :

Dierzription

’/-—""’”_::I-E-;-I.I;PMENT INFORMATION
*Type of bearing

EBEARING CLASSIFICATION
O GareWoarfing O Impellor Hubf Exo WoarRing [ Load Garrying Burhing

O LinearBearing T ThrottlofThroatfStubfing Bax Bulh Othe: ° H O USI n g / Sh aft d iam eter [ to I e rances

OFPERATING CONDITIONS

xytrex® TypeoF Fluid: uater or liquid hy drozarl ke
materials e » Temperature range

Lubrication: Ota  [O%or lFyer: [ Continumwr O Intermistont

xytrex® Abrarive FarsiclerT M [Jfer  liper  fwerage Farsicle Siz ° F I u id (parti Cl eS ?)

¥ Eyuwanlume
Tempera bure Fange [0

-
Beneflts Time Duratinn at mas. Temp zonkinour EsaringLoad (Lb
* Load

Additianal Infarmeatii

i MOTION INFORMATION
TeCh n Ical FFH: Suraze Speed (FFH

Angular Travel (Deq)

o
support Lincar Travel (mr Frequency [EvlartMin Speed

Trpeof Oporat jon:[] Cankinuour [ Interm itkon [Specify Durakior
Oeher

HARDWARE INFORMATION Elranr praside bardusrer deauinns [it

Impollar HubE e Diamaker (mm) Matarial Finirh (um) = 2
- —> If possible, current drawing
Find#Zhatt Diam. ar IMF: OO () Marerial Finirh fium]

PR lmprlleeidear Ring

R ID ar Ha: ar Matorial Finirh um] b

f="0

o —> Desired clearance

FlangeFoquirad: I Ha O Yar Flanqe Diamatar
Flanae Thicknarr{mm]

CURRENT BEARING INFORMATION:
HeuDeriqn: OHa O ver

[IF no, pleare provide exirting bearing dravingr if availakle 1

Beyo n d Matarial
Performance

Plastics® 20/02/2024 - spujol@3pcorporate.com




Desigh recommendation

Xytrex®
materials

Xytrex®
Benefits

Technical
support

Beyond

Performance

Plastics®

MINIMUM RUNNING HOUSING BORE MINIMUM MINIMUM WALL
DIAMETER ** PRESS FIT THICKNESS *
(mm) (mm)

0-25 0,1 0-25 0,05 1,5t0 2,3
231 -350 0,13 25,1-50 0,05 2310 3,2
30,1 -76 0,15 30,1-76 0,08 3,2 to 6,35
76,1 -101 0,18 76,1-101 0,08 32t09,5
101,1 - 127 0,2 101,1 -127 0,1 321095
127,1 - 152 0,23 127,1-152 0,1 4,75t0 9,5
152,1 - 178 0,25 152,1-178 0,13 4,75t09,5
178,1 - 203 0,28 178,1 - 203 0,13 6,35 to 12,7
203,1 - 228 0,31 203,1-228 0,15 6,35 t0 12,7
2281 - 254 0,33 228,1 - 254 0,15 6,35 to 12,7

* At operating temperature

** Contact us if outside this range

29/02/2024 - spujol@3pcorporate.com
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Chemical Resistance Guide

Xytrex®
materials

Xytrex®
Benefits

Technical
support

Beyond
Performance
Plastics®

Resistant

- Mo imer@ction, possibhy
slght absorption

- Mechanical properties
=0t compared to init@al
stats before immersion
- materalcan ba sed
normaliy

LR

Limited Resistance

- slight to moderate

imte raction by absorption
- Mechanical properties
=75H compared to inital
sats before immersion
- aterial will Eve
limited life and will limit
lcad bearime capabilities

HR

Mot Recommended

- Seyere jmem@ction

- Materal will dEsohe or
sufferchemical atack in
ashort time

- Mechanical properties
=75H compared to inital
stEts before immersion

HD

Ho Data

- Test has not been

p= rformed

- Mo awaibBblk data

- Priortoactal e it
recommended a
compatibility test b= run

Hydrobromic acid [50%)
Hydrochloric acid [10%)
Hydrachloric acid (conc.)
Hydrocyanic acid
Hydrafluaric acid (40%)
Hydrofluoric acid [75%)
Hydralluaric acid, 4%
Hydrolluoric acid, 48%
Hydrogen peroxide [30%)
Hydrogen peroxide (30- 90%)
Hydrogen sulfide

Hy droxide

Hypochlorite s
Hypochlorites (Ma 12-14%)
lodine Crystals
|so-butyl-ace tate

Isabutyl Alcohol
|socotane

|sapraopanal

|sopropy| &cetate
Isopropy| &lcohol

Isopropyl Benzene

29/02/2024 - spujol@3pcorporate.com
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Machining and assembly procedures

-4
— PRESS FITTING AND MACHINING INSTRUCTIONS —
m— [XYTREX Materials]
— DRILLING PROCEDURE —
[XYTREX parts assembly]
- Poly Crystalline di d tooling is rec ded for long cuts or close tolerances on thin
If needed, glue can be added to reinforce the cohesion. This design should be approved by wall parts which are prone to "push off"; Parts which require true round conditions may
the customer.

need finish machining after installation or may be machined to wall tolerance only.
Pictures to illustrate the procedure :

- Use water based coolant for turning operations

2. Milling recommendations :

Iype of cutter Carbide Tipped
Cutter Speed (m/min) 75 - 110
" Coolant Water based

3. Drilling recommendations :

Type of Drill Carbide
| Cutting Speed (m/min) 75 -120
First hole made with the 3.2mm diameter bit Feed rate, (inm/rev) 0.05-02
Lip angle 118°
- Clearance Angle 12°
Tec“n |ca| 3 Coolant Water based
t Drilling v::h t:‘:err:rlz v(vs]ame thread
suppor o e —
Type of reamer Spiral Flute
Speed (rev/min) 100 - 200
Coolant Water based

111°) INSTALLATION PROCEDURE OF XYTREX® BEARINGS.

Xytrex® bearings can be fitted using following methods :

- Press fitting
- Bonding
Fix the screw with the spanner Final result : screw fixed between both
components 1. Press m,-ng

If a bearing is to be press fitted, installers should ensure that they have equipment
ilable to deliver adeq force to press the bearing fully into the housing. The ease of
fitting will vary dependent on the finish of the housing, leading chamfers and the

B eyO n d length/diameter ratio.
Performance S
Plastics®

2/4 13/12/2018
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Drawings

Technical
support

Beyond
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Plastics®

FASE N°1 / STEP N°1

—]
Ix1F ——

200

@ a2 6

PIEZA METALICA / METAL PART
SUEMINISTRADA POR EL CLIENTE / SUPPLIED BY CUSTOMER

ITEM CODIGO SAP MATERIA

1 ! kistd

FASE N°2 / STEP N°2
MONTAJE /| MECANIZACION FINAL
ASSEMBLY / FINAL MACHINING

= f -

-]
@240 .q0s

EEEED
H
i 2
=2 g8
L= _:. by
8
ITEM CODIGD SAP MATERIA

2 40006400 AGERD

PUMP : MULTI-STAGE CEMTRIFUGAL PUMP
FLUID : FILTERED SEA WATER

T° : AMBIENT TEMPERATURE

ROTATING SPEED : 3000 RPM

PRESSURE : 40 BAR

TOLERANCIAS GENERALES / TOLERANCIAS GENERALES :
ﬂ?;;}la TODOS LOS CANTOS / BREAK ALL SHARP EDGES
X0=402

XX =301

+001 mm/mm DE DIAMETRO / OF DIAMETER

Ra:1.é&

3P RECOMMENDATIONS

- MINIMAL PRESS FIT : 0.15 mm
- MINIMAL RUNNIMG CLEARAMCE - 0.33 mm

NOTE / NOTA
(@ DIAMETRO DOLLA XC2 EN BRUTO [NO MECANIZAR)

ITEM | CODIGOD SAP | MATERIA | REFERENCIA Ctd

1 ! xc2 1

2 40006400 ACERD 1

edin| Dt | Mesihsston b | Agpmh

L a— - }_

— T (W
— =3P

ASSEMBLY XC2 - IMPELLER
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Thank you for your attention.

Beyond Performance Plastics ©



