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Wear Mechanisms SU LZER
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Abrasive Wear occurs as a result of micro-cutting by hard particles encapsulated
within the processing material. The geometry and hardness of these particles
influence the wear mechanism. BEfi B

In some processes, corrosive ions form during processing. This can result in
component surface and geometric degradation. J& i

Cavitation is the result of rapid, localized pressure drops in liquid media. Bubbles
created by cavitating conditions rapidly collapse, creating a shock wave near the
wall of the tool surface that causes surface damage. ¥3#

Adhesive Wear (Films) are based on cold welding, electrostatic forces, chemical
bonding, wetting and micro-welding, which lead to abrasive wear by tribological

oxidation. %5 B it

Erosive Wear is caused by the impingement of abrasive particles on a surface.
Passivated layers can be destroyed by erosive media, thus accelerating corrosive

processes. i BE 4
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Get to Know MAXIT® Coatings
AR MAXIT® 12

SULZER

Sulzer Metco

CUSTOMER ADVANTAGE

Product quality
Productivity
Tool life
Hardness

Wear rate
Coefficient of friction
Surface reaction

Tool costs

MAXIT® coatings help mould customers
maximize their profits.
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Fast turn-round time, reduced use of consumables and
low maintenance are all important requirements for any
mould & die user.
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Thin film technology has firmly established itself as an
effective method for reducing abrasive wear, adhesion,
galling, friction, chemical attack and thermal attack.
These coatings help to reduce tooling costs, increase
productivity and product surface quality.
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Sulzer Metco has several decades of experience
serving the Mould & Die industry. Its combined
application of plasma nitriding and PVD hard coating is
a particularly efficient tool for reducing abrasion and
cold bonding when forming metals, as well as corrosion
and adhesion when processing plastics or elastomeric
materials.
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Properties of Maxit® coatings Maxit® ¥%)Z e

Coating material
R
Microhardness HV(1N)
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Layer thickness (um)
rREE

Coating structure
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Thermal conductivity
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Sticking resistance
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Abrasion resistance
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Corrosion protection
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Solutions for Plastic and Rubber Processing Tooling SULZER
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Reduction of penetration and abrasion from materials such as glass
fibers through the use of plasma nitriding in combination with PVD;
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Reduction of deposits through the use of chemically unreactive
coatings such as CrN, Multi-CrN or CrN-mod;
A 2R E R /2 CrNSR RO MR HERR

Reduction of sticking through the use of non-reactive coatings;
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Keep surfaces in good condition with high-hardness coatings.
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Injection mould for PA+35% GF,
plasma nitrided and Multi-CrN coated.
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Improved separation through CrN-mod

m uncoated Maxit® CrN coated
FKHCrN-modiz ZE ML, A /=it Example: Economic efficiency of coating an extrusion screw by PVD
FErh LAt G 3R 15 i 28 et Calculation period: 6 years

Polymer Processing / Coating References B-&¥inT / & B

Processed material 1 T4} ab. @R Problems =1t [E)& Solution EFiRE
PolyethyleneBE 7 4% PE Adhesionthid Mait=Tik £ Masxit®Cr
Polycarbonate s PC Deposits / Adhesionft RHHETDE1E| Maxit®Tin

PolystyreneBE 7% PE Adhesionfbts Mait®Tin

FolypropyleneSE mlé PP Adhesiontgs Manit®Cri

Polymettyl methacryalate ERERBEPER RS |PMMA | Adhesiondhi® Mait®Cri £ Masit®Cri-mod
Folysethylene terephthalateTEaTF Bl “B:fy  |PET Adhesiontgs Mandt=Tin

Polyoxymethylens SEREE POM AdhesiontiE Mait®Criv

PolyurethanefE & fs PUR Adhesiont5ig Maxit®Criv-mod

Poly ether ether ketone SEERHER PEEK AdhesionfgiE Maxit®CriN-mod
ElastomersBiis, AEEE TPE AdhesionhtE Maxit®Cri-rmod
FolyamideBEBuiE 27 =¥ Abrasion / Corrosion BB MaxitPMUli-Crivmaaxit®C ri-rmod
AlkylbenzenesulfonateMIFRE- T IF-F L5 ABS? Abrasion f CorrosionBEIRIEME | Masdt®Muti-CriMaxdit®Crimod
PolyvinylchlorideZE 8,2 0& PYC Abrasion / CorrosionBETRIE 4 M t=Multi-CrivMadt®CrN-mod
Polyinylidene DiflucrideZ{R#=.2.5 PVDF Abrasion / CorrosionBEtR/BH  |electroless Ni + Maxit®Cri

" often reinforced with glass fibers




Solutions for Metal Forging and Stamping Dies SULZER
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High stress, friction between die and material, sticking and cold
welding are the main factors that affect the quality and service life of
metal forming and blanking dies. Polishing and Maxit® coatings
are good solutions to solve these problems in mass production.
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Abrasive wear protection using a high-hardness coating;

Coining die, reduction of wear and IV 1 R B Aok AR T 1) BRI

sticking using a Maxit® CrN-mod coating . . ] . )
SE I Maxit® CrN-modig: 2 o fg i wh 3k, Reduction of chemical reactions between tool and material;
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Reduction of cold welding;
IV AT i) 5

Perfect surface quality;
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Lower lubricant consumption using low friction coatings.
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Forging dies for the manufacture of ]‘ 2000
connecting rods, plasma nitrided and
Maxit® CrN coated for abrasion resistance iz 1500 —H plasma
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Substrate Material and Coating Strength
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Coatingi )

] ] Coatingit)=
Reduced lubricant requirements and

heat treated steel

plasma nitrided surface layer

improved service life by polishing and HAAE B b S E RN R
application of a Maxit® CrN coating
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I IEHLEAMaxit® CrNvR [ il LUk il A harder surface layer provides better support for the coating
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Solutions for High-Pressure Die Casting Moulds
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Problems: The primary stresses to which the surface of the
mould is exposed are thermal shock, abrasion and chemical
reactions between the liquid alloy and the iron in the steel mould.
Certain regions of the mould are subjected to especially high
stresses. In particular, these include ribs and the near-gate
sections, where abrasion occurs as a result of the high velocity of
the molten alloy.
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Solutions iR FF:

Material selection: requires high-temperature strength,
toughness, hardness and wear resistance.
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Design: adopt a small chamfer to reduce adhesion, avoid sharp
corners to reduce cracking, optimize molten metal flow to reduce
erosion.
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Nitriding and oxidation: diffusion layer and oxidation layer
improve resistance to molten metals, adhesion resistance and
thermal cracking resistance.
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Maxit® Coating: Ensures the maximum service temperature of the
PVD hard layer exceeds that of the molten alloy.

Failure
Mechanisms

BSALREA

Thermal Fatigue
and Cracking

BEFSBR

Abrasion

BT

Adhesion
HRHER

Soldering
e

Erosion

ik

Cause Analysis

BHE ST

Alternating expansion and contraction as a
result of heating and cooling

BT MRSHHERN X B K S
Crack initiation and propagation induced by
thermal stress fatigue on the die surface

BARRFERIRE, BEHMBIREEK

High velocity of the molten alloy

Rk e = EE R

Casting alloy adheres to the die surface

wimE A EEEARED

Chemical reaction, interdiffusion, formation of
intermetallic phases

et B SRANFEERETE

Direct injection in gate area, thermal and
chemical shock

HABEHEEAN, BT
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Solutions

HEFAF

Nitriding and PVD coating can stop the
propagation of small cracks

R E AL AR IHE A REiH
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Hard coating provides wear protection

B v B Re R PR SR W B R

Small chamfer effectively ‘wipes’ and
polishes build-up on the surface

B/ IR BE R BRER HRHERR

Good finishing with PVD coating can avoid
the formation of intermetallic phases

REFOMIEMPVORRERB SRS E™E

Optimization of the runner design with a
hard coating provides smooth flow and
erosion protection
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General Requirements for Tools to be Coated SULZER
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High-speed tool steels, hot and cold processed steels, stainless steels, annealed steels and carbides.
AN, PAEAATERN, ANEEAN, B KR RS 4.

Heat treatment must be carried out in such a manner that the coating temperature(250 ° C — 500 ° C) does not
result in loss of hardness, changes in part geometry or part dimensions. The hardness of the tools to be coated
should not be less than that of uncoated tools.

FRAL PR I DA T i TR E RS (250 © C# 500 ° CUA L ), DAl BB A, TREE R R LA
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In order for the tool to be fixtured, there must a hole, thread or surface that can remain uncoated. Surfaces that
must not be coated should be capable of being mechanically or physically masked.
M THRRTE, BA EHEGIL, BYECE RVFANRIZEN . ERAGER)Z T 5 2 58 UM E S P EI ) 7 vk
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Tools with internal contours (drilled holes, slots, etc.) can be coated. Depending on the geometry, the coating
thickness may diminish with increased depth.
BE R R (L, A5 WaTLARE . W2 IR 2 B A VR B H N i o

Soldered and welded areas must resist temperatures of 600 ° C and must be free of air-bubbles, flux and
cadmium. It should be noted that, during the coating process, which takes place over several hours in vacuum
and involves temperatures of 400 ° C to 500 ° C, the strength of the soldered and welded areas will reduce.
This also applies to solders which can be used under vacuum. Tools which have been repaired by welding must
have been annealed under stress-free conditions.

PP X S BE A 52 600 5% LA F i, SRR, SRR . BN R R AE LA AN 1 T Y 1 R
HR AR, AR DI SR 2 PG X FIFRIE T S S BREE T e . AME IR TR ZEAT O 1B K .

Tools must not be clamped, glued or compressed. Blind holes and internal threads must be free from oxides
and other forms of contamination. Cooling/tempering channels and runners must be open and clean. #H /NG
Fedt, IREEEE. HAUMNBREN AN G B ATV K SR B ST U A o v HKE R T8 20T I T

The surfaces must be flat and smooth to bare metal. Ground surfaces must be free from machining defects.
Cutting edges must be free of burrs. Spark-eroded surfaces should be have a fine finish and oxides removed.
Surfaces must be free of swarf, wax, adhesives, paint and residues from chemical smelting, etc.

PH R NP0 . BRI R TN RE A el . J) AR Bl JEORTE S 2 I L LS . BEARTTAGE
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Tools must be packed to prevent external shipping damage, or from striking against each other.

The packing must also be suitable for return shipment of the tools. To protect against rust, the tools should be
lightly coated with a water-repellent oil.
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Sulzer Metaplas GmbH, Bergisch Gladbach, Germany
Am Béttcherberg 30-38, 51427 Bergisch Gladbach

Tel.: +49 2204 299-0
Fax.: +49 2204 299-266
Email: metaplas@sulzer.com

www.sulzermetco.com

Sulzer Metco Surface Technology (Shanghai) Co. Ltd.,
TRFRFREBA (L#) HRAH

666 Min Bei Road, Minhang, Shanghai 201107 P.R. China
o BB AT X L 5666 5

Tel.: +86 21 5226 2000
Fax.: +86 21 5226 4701
Email: smcn.shanghai@sulzer.com

www.sulzermetco.cn
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