Ceramic Repair Compounds

Power Generation, Pulp & Paper, Marine & Off-Shore,
General Industry, Raw Material Extraction,

Heating & Ventilation, Hydro-Engineering,
Mining, Petrochemical Industry, etc.

—

Trowelable or brushable
ceramic compounds for the
fast and professional re-
construction of worn surfaces

B A

Since 1960 — Made in Germany




MetaLine® Series XL — Product Description

Ceramic Repair Compounds

MetaLine Series XL represents a series of three
modern synthetic repair products designed to solve
maintenance problems like leakage, breakage, ero-
sion, corrosion, cavitation or wear. Internationally
accepted as a leading technology to refurbish and
strengthen impacted metallic structures. Reduces
break-down times and minimizes costs. Perfectly
suitable for:

H professional repair work

B reconstruction of worn
areas

B high-load bondings
B chemical resistant linings
B wear protective coatings

The concept

For field and ,in-situ“ use. No cost-intensive appli-
cation specialists are required. USDA approved for
incidental food contact.

easy to apply

fast cure characteristics

machinable

heat resistant up to 200 °C

corrosion resistant

withstands deterioration
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Material composition

Two component, cold-curing, paste-like or liquid ceram-
ic repair compounds. Based on a combination of sol-
vent-free Novolac-Polymers synthesized with ceramic
and non-metallic fillers. Formulated with the MetaLine
experience of over 50 years industrial engineering &
coating installation.

Application

Applied by trowel or brush in every desired thickness.
Cures within 24 hours after mixing. No shrinkage. Sticks
to most types of surfaces such as iron, (stainless) steel,
aluminum, zinc, brass, enamel and many plastics.

Wear resistance

Superior wear-resistant compounds with outstanding
mechanical properties against aging, erosion, corrosion,
cavitation or impingement. Resists linear or dynamic
impact in dry and turbulent fluid-flow installations. Pro-
vides extraordinary chemical resistance against acids,
caustics, salts, oils or gases. Electrically non-conduc-
tive.



MetaLine® Series XL — Product Description

Choice of materials / How to select

MetaLine SXL MetaLine KXL MetaLine CXL
Trowelable, ceramic-grade Brushable, semi self leveling Trowelable, carbide-grade

for the rebuilding of worn ceramic-grade for the lining of for the protection of dry/wet
areas or the repair of damaged surfaces impacted by liquids surfaces extremely impacted
equipment by solids

Typical applications Typical applications Typical applications

B worn key-ways ®m eroded vacuum pumps m centrifuges / decanters

m scored machine beds m cavitated valves m turbo separators

m cracked engine bodies m corroded heat exchangers m pulverizing mills / pulpers
Typical work size Typical work size Typical work size

Partial repairs Full linings Partial linings

Working life (at 20 °C) Working life (at 20 °C) Working life (at 20 °C)

20 minutes 30 minutes 25 minutes

Cure time (at 20 °C) Cure time (at 20 °C) Cure time (at 20 °C)
Machinable 2 h Machinable 6h Machinable 3h
Full mechanical load 24 h Full mechanical load 24 h Full mechanical load 24 h
Full chemical load 48 h Full chemical load 72 h Full chemical load 48 h
Minimum: 0.1 mm Minimum: 0.1 mm Minimum: 3.0 mm
Maximum: unlimited Maximum: unlimited Maximum: unlimited
Recommended: > 1 mm Recommended: 1 mm Recommended: > 5 mm

Machinable by Machinable by Machinable by

grinding / milling / lathe grinding / milling / lathe grinding only




MetaLine® Series XL — Product Description

Typical process characteristics

B cold curing
no thermal disforming of substrates

B pro environment
solvent free and non toxic

B polymeric process
no flame or explosion risks

B machinable
to every desired accuracy

B non-conductive
prevents electro-chemical corrosion

H resists
mechanical / chemical / thermal load

B multi-purpose
bonds ferrous to non-ferrous items

B long lasting
extend equipment life

Bl economical
cheaper than common repair methods

B engineering solution
safes spare-parts and shut down time

Process philosophy

a worldwide proven technology for do-it-yourself
linings and professional repair work. Small range
of different material types avoids large inventory.
Easy and straight product selection reduces risks
of mis-handling. Always available because of
infinite shelf life properties. Exceptional perfor-
mance profits due to the inherent, non-corroding
synthetic product nature offering approved tech-
nical solutions.

more versatile ...

more durable ...

more cost effective ...

more professional ...

State-of-the-art alternatives against impingement forces ...

Eases daily repair demands and quickly solves
most renovative, preventive and constructive
maintenance problems — just over night!

H engine bodies B butterfly valves

B cylinders B turbine impellers
B shafts / keyways B machine beds

Bl keyways B heat exchangers
B flange areas B hydraulic systems
B bearing houses B valve seats

B pump casings H tanks and pipes

B cooling units ... and much more



MetaLine® Series XL — Technical data sheet

Product name

MetaLine SXL

MetaLine KXL

MetaLine CXL

Material basis (2-component material for
manual self-mixing, solvent free

Polymer-Ceramic

Polymer-Ceramic

Polymer-Ceramic
with carbide components

Package size

1kg

1 kg

2 kg

Color

dark grey
similar to RAL 7031

light grey
similar to RAL 7035

dark brown
similar to RAL 8017

Substrate preparation

mechanical roughening or
sandblasting / degreasing

mechanical roughening or
sandblasting / degreasing

mechanical roughening or
sandblasting / degreasing

Type of application

trowel

brush / casting / injection

trowel

Consistency

paste-like (smooth)

viscous quuid (self-leveling)

paste-like (thixotropic)

Solids content 100 % 100 % 100 %

Mixing ratio 4 : 1 by weight 14,3 : 1 by weight 2 : 1 by weight

(by weight and volume) 3:1 by volume no volume ratio possible 2 :1 by volume

Layer thickness > 0,1 mm > 0,1 mm > 3 mm

recommended * *>1mm *1mm *>5mm

Area weight (Coverage)

(theoretical per mm layer thickness) 2.340 g/m2 2200 g/m2 2.530 g/m2
Processing time in minutes ; ; ;

(@ 20°0) 20 min 30 min 25 min

8:’2%r<,%?ating time 1 h minimum / 6 h maximum 1 h minimum /6 h maximum 1 h minimum /6 h maximum

Solidification

(at 20 °C — dependent on stress) > 1day > 1day > 1day
Hardness (a.s.1.M. D2240-68) 95 Shore D 97 Shore D g?ﬂoﬁ?(?:;?bi?e fllen)
([[))ﬁ\]n;igg) 2.34 g/cm? 2,2 g/cm? 2,53 g/cm®
gosnmrgggsn)ve strength 156 N/mm? 141 N/mm? 109 N/mm?
i 20 N/mme 20 N/mm 21 N/mm?
e ooy |21 Wi G 2
&ggﬁugcggfngth 22 N/mm? 21 N/mm? not specified
E\Ig.t“lnr_at)lgg)rength 68 N/mm 58 N/mm 54 N/mm
Impact resistance (oy 120D) 36 J/m 66 J/m not specified

(A.ST.M. D256 ,E)

Temperature resistance
(dry / wet)

+200°C / +90°C

+200°C / +60°C

+200°C / +90°C

Abrasion according to Taber®
(A.S.T.M. D-4060 (NATO) — CS17, dry, 1 kg, 1.000 U)

no measurable loss

no measurable loss

no measurable loss

Coefficient of thermal expansion
linear figure

23,3x 108 K"

16,6 x 106 K

25,5x 10 K"

Chemical resistance
see MetalLine Resistance Chart: 106 1ME.pdf

usually pH 2-13

usually pH 2-13

usually pH 2-13

Mechanical Processin machinableby machinable by [
by Ceramic-Carbide- / Diamond ol grinding / milling / lathe | grinding / milling / lathe | grinding
Approvals Lloyds / USDA USDA USDA

Shelf-life

at least 24 months

at least 24 months

at least 24 months




MetaLine® Series XL — Approvals

Lloyds Register: USDA:

Maritime Approval for MetaLine SXL Food Approval for MetaLine Series XL

@ Unites Fates Fans ety W huagtan, (VG
Dpartmen of 10 | TN xn=
Agrcutturg Bares

Bulbx Melaling 3X1L Repair Sompoand
Gentlensen

it MstaLine XL Base vl Solidifer Componaris see sooajilabia
1@ rebuld o repair equipwent and machinery which has incidemal
food gontact in federaly insgected meat and poultry plants as long as
1k chemical compoaition and auface inish reoain s submitied 1o
LADAen May 22, 1686, This acceptance is based on 2 rmienw of the
chanical constlue s aqainet appropriste FDA of LISDA requistions
or quidnines and the physical aurtace characteratics. This dees not
conslitule a LISDA endorsement of e perfoimance of thie preducd

Were food adulieratihg vaors may be generated during the prepara-
tin e inaballadion of s produc, all wnpoleced lood and packaging
material et be moved ol of the sfeced area. Before food and
pachaging materials may be resumed 1o the area where e maneral
has been used, the area musi be sufficiently fres of odor 1o prevent
contarinaton of the food

Amy unpeoepiable condition resuling from Im-proper Instalation oo
mairlenancs wil be coune for he inspecter lo requine corechion

@ Un il Blates Fud Bafety Washinghos, D.C.
Dapariment of WA Ingpechon
Agriositure Sereoe
Subc Metaline KL Repak Compound
Genthenen.

eur MetaLing FOL Base and Soirifier Compenents ane accopeatie
1o rebuid or tegoie squipmend and nuschirsry which hag incidental
feed coract in federally inspected meat and pouliy plants & long as
ike chemical comeasition and surface finish remain a8 subminied to
UISDAen May 27, 1686 This sccnpl o i based on 2 review of the
chemical constiuanis againgt appropriate FDA or USDA regulstions
or quidelnes and the physical surface characteristics. This does not
alUBDA of the oo ol thiss pecdduet

Were food adulierating vapors may be generated during the prepar-
1l e inataiaion of this. procuct, & UNprotecsed inod ard packaging
mateiials ust be moved o of the affecied ama. Before food and
Page 2 of 2 packiaging materials may b returned 10 1he anta where the material
age o Nz bt usnd, the arna must Bo sufficiently s of odor to et
cnntamination of the food

Any unpeceptabis condion resubing Som im-proger installeen or
mairierunce will be cause ko Bie inspecior b0 reguire cormection

Conditions (i) All emergency repairs are to be bought to the attention of the LR

Surveyor as soon as practical

(ii) Minor permanent repairs are subject to the discretion of the LR
Surveyor

(iii) Major repairs are subject to individual considerations

(iv) Repairs must not be used as means of making good deficiencies in
strength

(v) The product is to be used in accordance with the manufacturer’s
instructions and with any relevant requirements of Lloyd's
Register’s Rules and Regulations.

(vi) Lloyd's Register is to be notified of any changes of plant,
formulation or Quality Control routines introduced during the
validity of this Statement.













MetaLine® Series XL — Application Details

M leakage [ breakage [ wear & tear [ corrosion [ erosion [] cavitation [ abrasion

1.4. Flanges & couplings

Rebuild flange areas

Repair drive faces

Contour gasket areas

Flenge demege Xt & Steam Wrbine

B Resists high compres-
sion forces

B Extremely accurate when
moulded

Specific application information

Deepen existing undersize to a minimum of 2 mm. End
all repair areas by a sharp (90 °) contour

Treatthe surface by flame or heatto sweat out penetrated
residues (if allowed). Thoroughly grit blast or roughen the
repair area. Clean with solvent and let it dry

Isolate the other flange side (or alternatively a clean
metal plate) by use of Metaline Release Agent

Apply orinject (by use of a cartridge) MetaLine SXL onto
the roughened flange side. Bolt both flanges together and
remove excessive material (moulding procedure)

Alternatively apply MetaLine SXL and machine it after
cure

10









MetaLine® Series XL — Application Details

[ Jleakage M breakage [ | wear & tear [ corrosion [] erosion [ cavitation [ abrasion

1.7. Casing breakage

Repair broken gear boxes

Over-bridge missing structures

Rebuild frost damages

Gesing breategs &t @ eylider head

B Resistant against vibra-
tion and thermal shock

B Extended application life
for proper installation

Applisation of Mefeline L

Specific application information

Remove existing welding seams by grinding. Check
surface for cracks and treat as indicated in 1.6. Treat the
surface by flame or heat to sweat out penetrated residues
(if allowed)

If the missing structure is still available, reduce it in its
dimensions. Fix with metal bandages and bolts. If the struc-
ture is lost, use a heavy steel plate (thickness minimum 3
mm). Extend the actual repair area for minimum 50 mm in
all directions and thoroughly grit blast or roughen it. Clean
with solvent and let it dry

Apply Metaline SXL and seal the structure from all
sides. Bolt the steel plate over the repair area. Saturate
all reinforcement material and smoothen the surface.
Never apply MetalLine SXL beyond the prepared area

Consider enough flexibility in the system to balance
thermal expansion in case of higher usage temperatures

13



MetaLine® Series XL — Application Details

[ leakage [ breakage M wear & tear [ corrosion [ erosion [ cavitation [ abrasion

1.8. Machine beds & guides

Repair partial wear on beds

Fill misdrilled holes

Balance undersize tolerances

Werm metal wire el

B Sliding characteristics
(no stick-slip)

B Reconstruction without
dismantling of guides

Specific application information

Treatthe surface by flame or heatto sweat out penetrated
residues (if allowed)

In case of scored machine beds drill holes along the
wear area (diameter and depth about 2 mm). Distance about
2/3 of the diameter used later to enlarge the repair area

Enlarge the scored area plus 3 mm in all directions by
a second drilling procedure. Clean with solvent and let it
dry

Apply MetaLline SXL about 0,5 -1 mm thicker than re-
quired. Watch out not to incorporate air pockets

After 3-4 hours cure time start machining to final scale.
Use milling, scraping or polishing

14



MetaLine® Series XL — Application Details

[]leakage [1 breakage M wear & tear [ ] corrosion [ erosion [] cavitation [ abrasion

1.9. Shafts, journals & hydraulic rams

Repair worn bearing areas

Rebuild spline couplings

Repair worn key-ways

Seal leaking hydraulic rams

Coated journal prior grinding

B Machinable by drilling,
milling, grinding, etc.

B Matrix-moulding to final
accuracy possible

nyat a feeﬁ_ing_. v Repaired hydraulic ram

Specific application information

Treat the shaft by turning (lathe operation) with great
feed into the form of a thread (15 turns per cm). Exterior
angle about 90°. Cutting depth minimum 1,5 mm. Create a
sharp and rough contoured surface structure

Treatthe surface by flame or heatto sweat out penetrated
residues (if allowed). Clean with solvent and let it dry

Rotate the shaft slowly and apply MetaLine SXL about 2
mm thicker than required. Watch out not to incorporate air
pockets. After 3-4 hours cure time start machining to final
scale. Use lathe operation or preferably grinding

Alternatively use two half-shells with an inside diameter
corresponding to the requested outside diameter of the shaft.
Isolate with MetaLine Release Agent. Apply MetaLine SXL to
the prepared shaft as well as to the shells. Install the shells
and press firmly. Adjust thoroughly. Remove shells after
cure and grind down the seams. The final surface quality
correspond to the actual surface quality of the shells

15



MetaLine® Series XL — Application Details

[l leakage [ breakage M wear & tear [ | corrosion [ | erosion [ | cavitation [ abrasion

1.10. Bearing seats

Repair roller bearing seats

Reseat bearing shells

Reform division bar seats

Reform ball joint housings

Realign pins into oversized seats

ebuilded;bearing seat y Complletee

B Cures without swelling
or shrinkage

B Securely stops crevice
corrosion

[Eeaningfarea) Restructured area prior machihng

Specific application information

Extend the actual dimension of the seat to a minimum
bearing distance of 1 mm in the radius. Flame treat to sweat
out penetrated residues (if allowed)

Thoroughly grit blast or roughen the surface. Clean with
solvent and dry afterwards

Isolate the bearing by use of MetaLine Release Agent

Apply or inject (by use of a cartridge) MetaLine SXL into
the bearing seat as well as onto the bearing itself. Insert the
bearing and take care not to pollute it

Adjust the accurate bearing position and fix during the
material cure

In case of ball joint housings treat the lower bearing shell
first as indicated above. After cure treat the upper bearing
shell

16









MetaLine® Series XL — Application Details

[]leakage [1breakage [l wear & tear M corrosion [ erosion [ cavitation [ abrasion

1.13. Galvanic corrosion

Line condensers

Isolate heat exchangers

Protect vaporizers

Bond steel to stainless steel

B Electrically isolating
(non-conductive)

B Extremely resistant
against permeation

Specific application information

Heat exchanger: Use a milling tool and deepen the
plate around all tube ends. Flame treat to sweat out pene-
trated residues (if allowed). Close tubes with rubber plugs.
Thoroughly grit blast the plate as well as all tubes from the
outside. Minimum blasting profile is 50-75 my

Clean with solvent and let it dry

Vertical positioning: Apply MetaLine SXL locally and
re-contour manually to the original shape. Alternatively treat
a heavy metal plate with Metaline Release Agent. Press it
against the uncured MetaLine SXL and fix with clamps until
the repair compound is completely cured

Horizontal positioning: Apply MetaLine KXL by use of a
cartridge. Use the self-leveling material characteristics to
smoothen the surface

19



MetaLine® Series XL — Application Details

[ leakage [ breakage [ wear & tear [ corrosion M erosion [ cavitation [ abrasion

1.14. Fluid-flow equipment (casings)

Repair flow straighteners

Rebuild eroded pump casings

Re-profile cut-water profiles

Repair split casings pumps

Reduce wear ring clearances

Restore scroll pump bores A

B Exceptional resistance
against erosion

B Performance gains up to
4 % on new equipment

o -“"‘
Severe erosive damage

Specific application information

Grit blast all surfaces. Steam clean the part (high pres-
surized hot water) in case it has been objected to salt-water
or chemicals before. Flame treat to sweat out penetrated
residues

Thoroughly grit blast the surface again. Use sharp
contoured fresh blasting grit with a mesh-size of 1-2 mm.
Required profile is 50-75 microns and a surface quality of
SA 2 1/2 (Swedish Standard). Vacuum afterwards. Clean
with solvent and let it dry

Apply MetaLine SXL locally in case of leaks or missing
structure. Incorporate a fine metal sieve (mesh) to over-
bridge holes or cracks

Continue wet in wet with a coat of brushable MetalLine
KXL. After the minimum overcoating time as elapsed apply
a second coat MetaLine KXL in 90° application direction to
the first coat

20



MetaLine® Series XL — Application Details

L] leakage L1 breakage [J wear & tear [ corrosion M erosion [ cavitation [ abrasion

1.15. Fluid-flow equipment (impellers & mixers)

Repair impeller vane corrosion

Re-contour eroded mixers

Treat mixer blades to non-stick

B Low weight gravity reduce
need for balancing

m Ecologically friendly and
user-safe technology

Sirusiural meElle reiiftoreement Compleie repealr work

Specific application information

Gritblastall surfaces. Steam clean (high pressurized hot
water) in case ithas been objected to salt-water or chemicals
before. Flame treat to sweat out penetrated residues

Thoroughly re-blast the surface. Use sharp contoured
fresh blasting grit with a mesh-size of 1-2 mm. Required
profile is 50-75 microns and a surface quality of SA 2 1/2.
Vacuum afterwards. Clean with solvent and let it dry

Apply MetaLine SXL locally in case of leaks or missing
structure. Incorporate a fine metal sieve (mesh) to over-
bridge holes or cracks

Pin-hole like substrates should be treated with brush-
able Metaline KXL instead, to minimize risk of air pockets.
Continue wet in wet with Metaline SXL

Continue wet in wet with a coat of brushable MetaLine
KXL. After the minimum overcoating time as elapsed apply
a second coat MetaLine KXL in 90° application direction to
the first coat

21



MetaLine® Series XL — Application Details

[]leakage [1 breakage [ wear & tear [] corrosion M erosion [ ] cavitation [ abrasion

1.16. Liquid ring vacuum pumps (Nash & Eimo)

Repair & protect rotors

Reduce cone clearances

Repair valve plates

Rebuild profile of end covers

Restore accurate tolerances

B Thixothropic characteristic
to ease over-head-work

m Different colors per coat
(visual life-time indicator)

Specific application information

Grit blast all surfaces. Steam clean (high pressurized
hot water) in case the part has been objected to salt-water
or chemicals before. Flame treat to sweat out penetrated
residues

Thoroughly re-blast the surface. Use sharp contoured
fresh blasting grit with a mesh-size of 1-2 mm. Required
profile is 50-75 microns and a surface quality of SA 2 1/2.
Vacuum afterwards. Clean with solvent and let it dry

Apply MetalLine SXL locally and rebuild missing structure.
Pin-hole like substrates should be treated with brushable
MetalLine KXL instead, to minimize risk of air pockets.
Continue wet in wet with MetaLine SXL

After cure grind down to restore the accurate profile.
Grit blast carefully to reactivate the whole surface. Clean

Apply MetaLine KXL. After the minimum overcoating
time has elapsed apply a second coat MetalLine KXL. After
cure give a lathe or grinding operation to final scale

22
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[]leakage [1 breakage [1wear & tear [] corrosion [ erosion M cavitation [ abrasion

1.18. Water turbines (casings)

Repair cavitation damage

Rebuild guide wings

Protect water outlet areas

B Polymeric product matrix
resists cavitation impact

H Can be heat treated to
accelerate cure

Specific application information

Grit blast all surfaces. Steam clean (high pressurized
hot water) in case it has been objected to salt-water or
chemicals before. Flame treat to sweat out penetrated
residues. Grind down edges or sharp contours to a radius
of minimum 3 mm

Thoroughly re-blast the surface. Use sharp contoured
fresh blasting grit with a mesh-size of 1-2 mm. Required
profile is 50-75 microns and a surface quality of SA 2 1/2.
Vacuum afterwards. Clean with solvent and let it dry

Apply MetaLine SXL locally by trowel or inject with a car-
tridge. Rebuild missing structures. Pinhole-like substrates
should be treated with brushable Metaline KXL instead,
to minimize risk of air pockets. Continue wet in wet with
MetaLine SXL

Continue wet in wet with a coat of brushable MetaLine
KXL. After the minimum overcoating time as elapsed apply
a second coat Metaline KXL in 90° application direction
to the first coat

24
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[ leakage [ breakage [1 wear & tear [ corrosion [ erosion M cavitation [ abrasion

1.19. Water turbines (impellers)

Coat ,,Francis“ impellers

Rebuild ,,Kaplan“ impellers

Protect turbine shafts

Note: Not suitable for ,,Pelton“ turbines

m Self-leveling properties
reduce impingement

B Applicable in every
desired thickness

Specific application information

Grit blast all surfaces. Steam clean (high pressurized
hot water) in case it has been objected to salt-water or
chemicals before. Flame treat to sweat out penetrated
residues. Grind down edges or sharp contours to a radius
of minimum 3 mm

Thoroughly re-blast the surface. Use sharp contoured
fresh blasting grit with a mesh-size of 1-2 mm. Required
profile is 50-75 microns and a surface quality of SA 2 1/2.
Vacuum afterwards. Clean with solvent and let it dry

Apply MetaLine SXL locally by trowel orinject with a car-
tridge. Rebuild missing structures. Pinhole-like substrates
should be treated with brushable Metaline KXL instead,
to minimize risk of air pockets. Continue wet in wet with
Metaline SXL

Continue wet in wet with a coat of brushable MetaLine
KXL. After the minimum overcoating time as elapsed apply
a second coat MetalLine KXL in 90° application direction
to the first coat
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