‘“aﬁonal Thermg, Sp

W ‘9

oonference géxpos‘\(@“
Thermal Spray connects:

Explore its surfacing potential!

Basel, Switzerland
May 2 - 4, 2005



Table of contents / Abstracts: ITSC 2005

Economic aspects

The current situation and future of thermal spraying industry in China ... e

The global thermal spray market — an overview of industry trends and dynamics
Doing business in china — from necessity to competitive advantage

Difference in thought of japanese small and medium companies obtained by analyzing questionnaire results from the
viewpoint of cost

Thermal spraying-application and development trends

Applications / Case studies |

Carbide coatings on fibre-reinforced aniiox rollers using the TEroStar®-prOCESS .............coovwceeeeueeeeeeeereeseeeseee e eeeeseesesse s
New powder blends based on Cobalt superalloys to obtain near-net shape parts by HVOF
Property analysis of thermal sprayed glass-composite coatings '

Thermal spray based rapid manufacturing, part refurbishing and reengineering

Cold spray |

Effect of the substrate surface activation on the process of cold spray coating formation
Microstructure and property of LTHVOF sprayed copper COatings ..........covoiiiiiicriiiii e reenes e

High resolution microstructural investigations of interfaces between light weight alloy substrates
and cold gas sprayed coatings

The cold spray process and its potential for industrial applications

Influence of powder size on the structures and properties of the cold sprayed copper coatings

Modelling / Simulation 1l

Integrating a deposition model for off-line spray tools programming
Modeling of non-equilibrium supersonic plasma jets at low pressure
Thermal spraying — simulation of coating structure

XFEM modeling of effective thermal properties and fracture of thermal barrier coatings

Equipment / Processes |l

Modified supersonic nozzles for the vacuum plasma SPrayiNg ..........ccceioiirieiiieeee e rer e e satre s errere s arer e snsse s nrerens

Constructive aspects for the application of hard-metal coatings using High Velocity Oxygen Fuel Flame
Spraying (HVOF); experience and examples

The coating properties of carbide cermet coatings produced by HVOF-YAG hybrid spraying ......cccceooiiiiviinenecen e

Investigation of relationship between spray parameters and Al203 coating properties controlled by on-line
monitoring system

Plasma torch developments

High quality coatings by VPS with combined IC/DC-spraying technology

Equipment / Processes Il
LPPS thin film technology for the application of TBC systems
Functionally graded coatings by HVOF-Arc hybrid spray gun
Coatings obtained by low pressure plasma spraying

Continuous coating of technical textiles from “coil to coil”

Adjusted thermal spraying layers to enhance the electromagnetic forming of metal sheets

Nanostructured materials |

Production of samarium doped-ceria plasma sprayed nano-coatings using an internal
injection of a suspension CoNtaiNiNg NANOPEIICIES .........ooiciiiiiie e cr e e e s b e e rrer e s e smren s earee s s sibe e ea
Calcium phosphate coatings produced by solution precursor plasma SPray ..........ccccoeiiiiiiiiiceeiiir e e
The influence of post heat-treatment on the wear properties of nano-structured WC-Co coatings

Cold spray deposition of nanocrystalline materials

Thermal shock resistance of thick graded nanostructured zirconia-NiCoCrAlY composite
coatings by plasma spraying



Equipment / Processes IV

Plasma plume condition forming of cascaded type Plasma QUINS ...........cueiiiiiiiiiitiii et re e et et e s rene e e sraesnne e e 7
Shock wave physical mechanisms of modulated arc as applied to dusted plasma flows to form the coatings ...........cccccoverenee. 8
Photocatalytic decomposition of nitrogen oxides over TiO, coatings elaborated by liquid feedstock plasma spraying .................. 8
Robotic trajectory autogeneration in thermal SPraying ..........ccco it 8

Plasma spraying Il

Improvement of DC thermal plasma spraying by reducing the cold gas entrainment effect ............ccccovevci e, 8
Cermet coating by APS : Influence of the ceramic phase and the particle size range on the mechanical properties ................... 8
Particie properties during plasma-spraying of yttria stabilized zirconia using a Triplex-11 torch .........c..cccceeee el 9
Development and Properties of Tungsten-Based Coatings Sprayed by WSP(R) ......cccoociiiiiiiiin ittt 9
Plasma sprayed ultra high temperature ceramic materials tested in simulated operative conditions ..............cccecovvvvniciiiiecccnn 9
Coating deposition of bearing materials on connecting rod by thermal SPraying .............o.oiie i e 9

Applications / Case studies V

Local wear protection for demountable automotive aluminum draw bars by thermal spray coatings .............ccoccoeiiiiiiniicnecs 9
Plasma sprayed beryllium high heat flux COMPONENES ........ oo e e st e et e e er e e e e neeeean 10
Metal passivation to resist corrosion using the COld SPray PrOCESS ............ccceeeeiiiiiiiiiiti it e e se et st e s e sraeesnnraaneeesens 10
Diffusion barrier coatings for graphite, C/C and C/SiC racks in vacuum heat treatment or high temperature brazing processes .. 10
Evaluation of interfacial adhesive toughness by simulation of crack propagation in interfacial indentation test ..................c.c...... 10

Process diagnostics Ii

Real time Control for plasma spray: sensor issues, torch nonlinearites, and control of coating thickenss ..................... T 11

Plasma spray process control with neural NEIWOIK ..o e e 11

On the measurement of substrate temperature during thermal SPraying ..........ccciiiiiiiini e 11

Fast determination of particle critical velocity in COld SPraying ........ccccoii i e e s e seneee s 11

Nanostructured materials ll|
A computational heat and mass transfers model for a laser pyrolysis reactor ............oocccieiiieerieirie e 11
Equipment / Processes |

Progress in thermMal SPray PrOCESSES .........ecitiiiiiiiitie et ettt sttt ettt e e tee st e e e bt e s sb bt e bee s etseesare s oo eeaane e e ab b e e ee e s ambeena bt e et et nabeanaaeenetas 12

Characteristic of the arc length and voltage in a DC Bi-Anode plasma torch ............oociiiiiiiiiiiiie e e 12

Influence of powder size distribution and heat flux on yttria stabilised coatings elaborated

by liquid suspension injection in @ DC Plasma JBE ... e e ae e 12

Influence of the voltage modulation frequency on voltage trace and wire arc coatings properties .............ccccccervveeiceinieeneennens 12

Surface preparation of steel substrates Usin Grit-Basting ..........ccoccco i e e 12

Near-net shape forming of tungsten material by induction plasma deposition ..o e 13

Corrosion protection |

HVOF sprayed Ti(Al,0)/Al,O3 based composite coatings for high temperature applications .............cccceveieiiicniiiie e 13

HVOF coating of metallic surfaces: corrosion and bending characteristics of coating ..........ccccccceniiiriiini i 13

Microstructure and electrochemical corrosion behavior of the Zn-Al-Mg coatings produced

by cored wires and high VElOCity @rC SPraYiNQ ........oocciiiioiiieeii e reee st e e et e e e e eer e e s asaeee et bt e e ea e reeesnseaeastbeereanteeeeseseaeasarreenan 13

Dense titanium coatings by modified HVOF SPraying ........cccooceeiieiiieiiiiiiie ettt st s e et e e e e s st e se bt eseesebessaneenenas 13
Properties / Characterization / Testing |

Experimental investigation of influence of plasma spraying operational parameters on properties of hydroxyapatite ................. 13

Influence of annealing condition on crystallization behavior and mechanical properties of thermal sprayed PEEK coating ........ 14

Oxidation study of high temperature ti compatible abradable Seal ................c.oooiiiiiiiii e e 14

Impact behaviour of HVOF-sprayed WC-CoCr CORtINGS .....oeiiiiiiiiiiiiii ettt sttt e e e eess e et a2 e e e s s evsbranaeasaesennns 14

Plasma sprayed cast iron coatings containing solid lubricant graphite and h-BN structure ..............ccoccoiniiiinniiineecen 14
Properties / Characterization / Testing Il

Influence of the grit blasting process on the properties of thermally sprayed coatings ........c...cccooiiiiiiiiiinc e 15

Adhesion tests for thermal spray coatings: Application range of tensile, shear and interfacial indentation methods ................... 15



Stress-relaxation and creep behavior of heat-treated stand-alone plasma-sprayed 7 wt.% Y203-ZrO; coatings ...........c.cc.......... 15
Computational evaluation of thermal barrier coating characteristics under plasma spraying ..........cccceceeevveeveeviecceeeeee e 15

Plasma spraying Il

Simultaneous deposition of LSM and YSZ for SOFC cathode functional layers by an APS process ..........ccccceevrieciecveecnennnenn, 16
Microstructures of sprayed SICP/AI COMPOSIEES ........c.oicuiiiiiiicieere e tar ettt e ree et easataesttaeasae e s st e enate e st seaaneeesaeeareeestteanseeaaees 16
The influence of spraying parameters on in-flight characteristics of tungsten particles

and the resulting splats sprayed by hybrid water-gas stabilized plasma torch ... 16
Cytocompatibility of plasma sprayed bioCEramic COAtINGS .........cceecreiiiiiiiiiiiiii st ere e cee et eeeee et e e eeeeesve s etaeeaaeaaes 16
Influence of the injection parameters on the suspension plasma spraying coating properties ...........ccccocovvvievcvercviienieeseeeeeneen, 16
Control of Coating Properties of Abradable Seals by On-Line Process DiagnostiCs ........cccoovviiiievcineciee e 17

Applications / Case studies ll|

Repair of multi-layered, polymer-based thermal spray Coatings .........c.cccvciiieiciiii et 17
Development of durable spray coatings in molten aluminum allOy ........cc.ccveieiriiiriiiei ettt ts et st ete e eve e e e eaae e 17
Reengineering of boiler feed pump using high performance coatings ...........cccooiiiiiiii i 17
Plasma Sprayed Coatings for the Improvement of Chemical Resistance of Ceramic Refractories ...........cccccevvviieiiviviieneennnnn, 18
Manufacturing of metal foam composites through muitifunctional coatings — the new easy Foam-process ...........ccccceveernennen. 18

Properties / Characterization / Testing Il

Photocatalytic properties of nanostructured TiO» and TiO2-Al coatings elaborated by HVOF spraying .........ccccccoeivvieree e, 18
Effects of substrate surface condition on the flattening behavior of impinging splat ..........cccoiieiii i 18
In-flight particle characterization of HVOF-Arc hybrid gun )

Friction and wear behavior of plasma sprayed Al,O3 and Cr,03 coatings against copper alloy under high load dry sliding ........ 19

Microstructure and properties of nanostructured WC/Co coating deposited by supersonic plasma spraying ........c...ccccceeeeeeeenenn. 19
Process diagnostics |

In flight particles analysis for the characterization of the arc spray proCess ...........cooouviiiiciiii i 19
Correlation of inflight particle parameters and properties of HYOF sprayed cermet coatings .........cccocceiviiveevni e 19
Plasma-sprayed particles : Impact imaging and flattening particle thermal history ............cc...o oo 19
Aerodynamic Characteristics of High-Velocity Oxy-Fuel Thermal Spray ProCess .........occcooiiiviiireirin i 20
Wear protection

Investigation of ceramic and hardmetal coatings in an oscillating sliding wear test ...........c.cccoo i, 20
Correlation of microstructure with abrasion and oscillating wear resistance of thermal spray coatings ..........ccccccoviiniiviiieiins 20
Fractographic approach to wear mechanisms of selected thermally sprayed coatings .............ccccoeiiiiiieiiii i 20
Wet spray coatings for heavy equUIPMENt iNAUSIIY ... ee e s e e e et et e e aataeesnere s sabeaean 20
HVOF sprayed high chromium and high vanadium containing iron based hard coatings

for combined abrasive wear and CorroSion ProteCHON ...t e e e r e e e e e st ae e 21
Statistical modeling of thermal spray welding of steel-shaft materials for wear resistance ..........cc.ccccooociiiiiiiic e, 21

Properties / Characterization / Testing IV

Correlating the spray pattern to the coating architecture: exploring the dominant mechanisms and process parameters............ 21
Measuring thermal contact resistance between molten aluminum droplets and a steel plate ..............ccccoeeeeiiiiiii e 21
Microwear in thermally sprayed hard coatings by different abrasives ...........cccccooiiii i 22
Shear testing for characterizing the adhesive and cohesive coating strength without the need of adhesives .....................c....... 22
Plasma spraying of a novel material with amorphous and nanocrystalline microstructure ............ccccoeoeiiiiivcivcie e, 22

Properties / Characterization / Testing V

Properties of Composite Coatings Sprayed by the Low Temperature High Velocity Air Fuel Spray ...........ccccoovveiieiicieivecnnenn, 22
Characterization of the porosity of a TBC sprayed by a high power plasma system for SOFC application .........c..ccccecvveeveen... 23
Nanostructures in thermal sprayed hydroxyapatite (HA) and HA/nano-zirconia coatings

and their influence on CoatiNg PrOPEILIES ..........cciiiiiiiic ettt e e st e e eee st be e e e e beaabeeabe st b e baesbeerbestbestneetras 23
Corrosion and tribological behaviour of polyamide-nitride composite Coatings ..........cccocoerriiiiiie e 23
Fatigue and Mechanical Properties of Nanostructured vs. Conventional Titania (TiO2) Coatings ..........ccceeevieevirceciveeeeereeenens 23

Plasma spraying |

Phase formation mechanisms in plasma sprayed hydroxyapatite Coatings ............c.oecieiiriiiiiiire et 23



Plasma spraying behaviour and properties of Aynthesized/Agglomerated Calcium/Magnesium zirconates

versus Lime/Magnesia stabiliZed ZIFCONIA .........cooocii ittt e s et b e e e n e e rerer e e e nae e srenes 24
Self propagating high temperature synthesis of aluminium-matrix-composite coatings by means of atmospheric

(o1 TT g E= TR o) o) o T O OO OO U PO 24
Fluid dynamic stability Of Plasma SPIray JEIS ...c....uii it ee e e s et e ettt e s snne e e e s ne e e e st re e e enae e naneneeas 24
Examining the variations in splat properties within the footprint of a spray stream ..............ococi i, 24
Plasma sprayed oxide surfaces in aqUEOoUS @NVIFOMIMENES ........c.ccuviiiiiriiiiirerirere et eeeeareara e rinerees st e e e saseeesareresasetreessaeeaeasasnreenan 25

Plasma transferred arc surfacing

Full mechanised cladding of 3-dimensional components in constrain position with the PPAW-process ..........cc.cooccvereniinnennnn 25
Computer simulation of heat transfer and phase state under high—energy flux impact on solid body surface ...........ccccccoevenenn 25
Formation of nanoscale composite coatings via HVOF and Wir€-arc Spraying .......cccccooveoiieiiieiereiniee et 25
Development of highly wear resistant iron based PTAW hardfacing alloys ............cccciurmiiiiiiiie e 25

Modelling / Simulation |

Study of magnetic properties of iron-based thermally sprayed COatings .........cccccriiiiiiiiiiiin et e 26
Nozzle exit geometry and lump formation iNAPS ...ttt st b e ntbe s 26
Finite elements modelling of transient thermal stresses developed in ceramic coatings during thermal cycling conditions ........ 26
Numerical analysis of injection diesel spray using modified KIVA code and comparison to experimental works ......................... 26

Modeling of temperature and residual stress fields resulting from impacting process of a molten Ni particle onto
o = LT o (= (= OSSOSO PRRTR TP ORISR 26

Applications / Case studies Il

Design, fabrication and characterization of sprayed multilayered thermopiles ...........cccooiiiiiiiiiii e, 27
Automated cold spray system: Description of equipment and performance data .................ccccoeiiiiie e 27
TeroComposite® - coating solutions against high-temperature corrosion and erosion in boiler applications .............ccccceeeirneee. 27

The relation between temperature of substrate and the composition, structure and corrosion resistance of the zinc
coated extruded aluminum multi-void for automotive air conditioning UNit ..........cc..cooiiiiiiiiiei e e 27

Thermal barrier coatings Il

Manufacture and properties of segmented thermal barrier COAtINGS ............ooo it e e e e s 27
Study of CVD overaluminising on different CoNiCrAlY bond coats deposited by High Velocity Oxygen Fuel (HVOF),

Low Pressure Plasma Spray (LPPS) and Vacuum Plasma Spray (VPS) ......cooiiiiiiii e 28
Thermal conductivity evaluation and comparsion of APS low density and dense vertically

segmented advanced thermal DArrier COBLINGS .........ouii i e ettt e e et e e st ee e e serertee e e e e saneeeesarnenens 28

Corrosion protection li

Development of highly molten chioride corrosion resistant coatings assisted by mechano-chemical reaction ...........c.....c.cc...... 28

Effect of angle of impingement on erosion-corrosion behaviour of a WC-Co-Cr HVOF sprayed coating .........cccccoovvvvviineninneene. 28

Proporties of Thermally sprayed coatings on magnesium parts for enhamcement of wear and corrosion resistance ................. 28
Cold spray Il

Cold spray flow modeling and validation .............cccoieriiinen e

Effect of heat treatment on the structure and properties of cold sprayed copper

Production of freeform net shape components by cold gas dynamic SPray .........ccccooiriiiiinie it

Study on cold-sprayed copper coating’s properties and optimizing Parameters for the spraying process ...........ccccvveerrivnnerenen 29

Particle in-flight velocity measurements from particle image velocimetry in cold SPray .........ccccocvcviiieiiininienne e 30
Cold spray lll

Particle 10ading effeCt iN COIA SPray .......c.ooi ittt ettt s e e e bbb e e e bt e e e e e se e e e e e se e e e ane e e b s e nnee st 30

Kinetic deposition of ti coatings using gas atomized ti powder partiCles ...........ccccoiiiiiiii e 30

Nano- and microcrystalline cold SPray COAtINGS ......oooii i ettt e et e e ea e e e s tne e et ae s e s aessaneeneees 30

Effect of particle geometry and substrate preparation in COId SPray ........c.ocoriiiiiiiiii e 30

Spray forming titanium alloys using the cold spray process OSSR 31

Applications / Case studies IV

Microstructure of Ni-graphite / YSZ composite coatings on porous metallic substrates obtained by Atmospheric

Plasma SPraying (APS) ......cooiiiiiieitii ittt ettt et s rae e ae bt e ettt e aae e e et e e L £t ekttt ertae s st e E RS e eR b e ek eeeare e e aE et ebe e e et et nareeaaeennrae 31
Effect of ternary gas mixtures on the microstructure of refractory metals and alloys
deposited by oW Pressure plasma SPrAYING ......cciiii i e e et e e st e e e e e s sttreeeaaste e e neraeeaaeeeeaatsreae e rneeennnbeeeantaraeenaeees 31

v



HVOF burner system, designed with special regard to heat management .................cccecii i cccee e 31

High-temperature tensiometry by a coupled modeling and experimental 8pproach ..........ccccoceeiiiiiieniinien e e 32
HVOF I

HVOF coatings properties of the newly thermal spray composition WC-WB-CO .........cccccevvrieitiiiiiii e stir et evve e eae e 32
Influence of spraying parameters on the properties of HVOF alumina coatings .......c...ccccoviiinirriiiirie e see e 32
Analysis of thermal fluxes transferred by an impinging HVOF JBt .........ccciiiiiiiiii e 32
Nanoreinforced HVOF -sprayed CEramiC COAtINGS ........cciiiiiiiaiee ettt s e et e et e es e et e ereee e staessaeseaesseeseeereesaaeseeas 32
Impact modeling of thermally sprayed polymer PartiCIES ...........oooiiiiiiiiie ettt e e r et 32
Observation of deformation and microstructure at the interface between WC-Co HVOF sprayed

coating and Carbon STEEI SUDSIIAE ..........ccoi ittt e e e st a et e et e st e e e te e e ae e st b e et e et te e e e e eree e aneeatis 33

Cold spray IV
Kinetically sprayed Cu coatings: effects of particle characteristics ..........ccoooouiiiiiiii e 33
Cold spraying — innovative layers for New appliCAtIONS .......cccoiiiiiiiii i e eae et 33
Alioying of cold-sprayed Al-Ti, Al-Ni compPOSItE fiIMS ......c.coiiiiiiii et e rre e sttt aeeneeens 33
Examination of the critical velocity for deposition of particles in cold Spraying .........cccccovevciiiiiii i 34
Production of titanium deposits by cold gas dYNAMIC SPIaY .......cecceiiiiiiiiiiiieeier st ettt ee st e e e et e et e stb e e e e e st e esaees st reeaneesnes 34
Cold spray V

High velocity impact phenomena and coating quality in cold SPraying .........ccccoeviiie et e e 34
Cold spray nozzle design and performance evaluation using particle image velocimetry (PIV) .........ocovreroiiiineee 34
Effect of heat treatment on properties of cold sprayed COatiNgS ..........cccociiiiiiiiiiirc et 34
Cold spray of Al-Cu-Mg-Fe-Ni alloy with SC addition ..o et e e et 35
The effect of a simple annealing heat treatement on the mechanical properties of cold-sprayed aluminium .................cccceeene. 35

Pre-treatment / Post-treatment

Controlied removal of HVOF hard coatings by abrasive Water Jet ...........ccooiiriiiiiie et 35
Surface modification induced by the pulsed Nd-YAG laser irradiation in the PROTAL® Process .........ccccceeeeeuieicicieeeeoieanieeens 35
Relationship between surface topography parameters and adhesion strength for plasma spraying ........cccccccovovevvieevineceenennne 35
Influence of post heat treatment on microstructure and wear properties of thermally sprayed WC-Co coatings ...........ccccccernnnn. 36
Improvement of mechanical properties of Alumina and Zirconia plasma sprayed coatings induced

DY [@Ser after-trealMENt ....... ..ottt e e et e et e e 2ot e et b e e e et r e aan e et be e be e eEeeenn et reeaneenten 36
Influence of reduction process on the microstructure and composition of plasma sprayed Al,O33TiO,/CuO

Tola] g oot ) (ol oo T 1o o T OO RSSO P PO 36

Quality inspection / Quality assurance / Quality management

The quality control in plasma spraying ceramic coating on large area SUDSEIIate ............cccociiiiircieiinicen e 36
Non destructive resting of the coating-subsrate interface of thermally-sprayed industrial parts non

destructive testing of the coating-substrate interface of thermally-sprayed industrial parts .........c.cccccoviiiiiiiiicneinii e, 36
The Laser Shock Adhesion Test (LASAT) for production control of thermally-sprayed ceramic coatings .........cccccccevvevveverenncann, 37
Experiences in education/training and qaulification of thermal spraying personnel according

international guidelines and STANAANAS ............coo i ettt e st b e st e e s bt ntaeear e e e e e e tb e et e e eareeneen 37

Thermal barrier coatings |

Development of metal based thermal barrier coatings (MBTBCs) for low heat rejection diesel engines ..............occcevcveevcennnn. 37
Thermo mechanical behaviour of nano structured plasma sprayed thermal barrier coatings .........cccccooereiciiiiiv e 38
New concepts for plasma sprayed zirconia TBCs for aeronautical applications ........c..cccoocviiiiiriii i, 38
Formation of TiN-Al,O3 -ZrO, composite coatings by gas tunnel type plasma spraying ..........ccoccoeierrieiine e 38
Comparative study on segmented thermal barrier coatings sprayed from different feedstocks ............ et 38
Arc spraying
Shear force on wire tips in wire arc spraying system PP 38
Comparative Study of wear and corrosion properties of electric arc thermally sprayed coatings ..........c.cccoovvveeiiinininicennn 39
Reinforced lightweight composite MAatEHalS ..............coo it s se e e sme e a e 39

Supersonic NOZzles fOr the WIre @rC SPIrAYING .........ooviiiiiee ittt et ee e st e e e s st e r e e eaeee e e eanbeeasteseeeetareseaseneasssbeesemereeasaneean 39



HVOF |

A comparison of Cr3Co-NiCr coatings obtained by HVOF using propylene and hydrogen as fuel gases ...........ccccovceevricenennnee 39
>roperties of HVOF sprayed multi-scale polymer/silica composite COatiNgs .........c.c.ovviiiiiiiniiiii e 39
Carbide containing materials for hard chromium replacement by HVOF-Spraying ...........cccccviiiivciniieiicn e 40
HVOF spraying of WC-Co coatings with liquid-fuelled and gas-fuelled systems: competing

mechanisms of Structural degradation ...ttt b ettt e et e e b st e e s sbr e e e e s e e earee s 40
Oxidation of HVOF-sprayed hardmetal COatINGS ........c.ueiiiiiiiii it e st e s nne e s s 40
Corrosion properties of X-HVOF corrosion protective COatINGS .........ccccveiiiiieriiiie ittt e et e e e e 40

Modeling / Simulation Ili

A systematic approach to particle-substrate interactions in thermal SPraying ...........cccccoiii e e 41
A thermal and chemical non-equilibrium model for multi-component Ar-Hz plasma ... 41
=ffect of the surface adsorbates on the morphology of plasma-sprayed splats ..........cccccooriiiiniiin e 41
Finite element modelling of acoustic emission behaviour of thermally sprayed WC-Co coatings ........cccooiiciiiiiiniiieeeee 41
Particle treatment modeling in a time-dependent D.C. plasma flow ...........ooiiiiiiiii e 41

Nanostructured materials 11

Microstructural observation of the sintering behavior of nanostructured yttria stabilized zirconia .........ccccocoocvviviiiniiice 42
njection conditions and in-flight particle states in suspension plasma spraying of alumina and zirconia hano-ceramics ............ 42
RF plasma deposition of half-cell (Anode — Electrolyte) assembly of medium temperature planar solid oxide fuel cell ............... 42
Deposition and crystallization of thermally sprayed amorphous metallic COatings .........cccci i e 42
Comparative study of the properties of WC-Co nanostructured and bimodal coatings, sprayed by high

VEIOCIEY OXY-TUBI (HVOF) ..ttt e e et e e ettt e e s sa et e ea st be e e et et as st eeeeanaee e e e sameae e et ssseeeeenseteeesnnneesanbeanen 43

Laser spraying

High rate deposition of protective coatings by high power diode laser (HPDL) ..........c.coooiiiiiiiii e 43
Microstructure characterization of WC-25%NiCr cermet coating by plasma laser hybrid spraying technique ...............cccccooeee. 43
Microstructures and abrasion resistances of laser cladded MMC-COAtINGS ........ccocuiiiiiiiiiiiiten e 43
New technique of laser cladding with tungsten carbide and diamond ..............cccciiiiiiii e 43

Consumables / Gases

Modern Gas Supply Concepts for Thermal SPraying .......cc.ooi ittt e s et re e e st re s anra e e nanene 44
MoSi, coatings on titanium alloy substrates for high temperature oxidation protection of moved parts ............cccccoveveiiiivenne 44
Hot gas atomized melts - potentials for thermal Spray POWAEIS ..........coi it e e 44
Development of a technique for hard coating of component parts by synthesis of silicon carbide

I (=T a g Te T o = LY o] Yot PRSP 44
Influence of WC-Co type thermal spray powder characteristics on HVOF coating properties ..........ccoccceveveiriiiicncniceneicene s 45
Hydroxyapatite coating of biomimetic polymer composite materials .............ccco oo e 45

Modeling / Simulation IV

Short-pulse laser post processing of PTA and thermal sprayed wear and corrosion resistant coatings ...........ccccccovceniiniennnn. 45
Modelling the plasma torch: numerical and analytical models to describe the temperature

and velocity distribution INSIAE @ FA TOICh ..o et s et e e e s e e e ssbr e sate e e e rssnsbrbeaeaaasans 45
Laser shock flier impact simulation of particle-substrate interactions in cold SPray ........cccccooooii i 46
Usefulness of 3-D time dependent modeis and steady 2-D models in plasma spraying engineering? ...........ccccceevverennene. coaennn 46

Computational Simulations and Experimental Characterization of the Mechanical and Fracture
Behaviour of Alumina-Glass Plasma Sprayed COatiNgS ..........coiuiiiiiiiiiiiiieiee ettt ettt e ie e er et se s ne e sbeeane e e 46

Nanostructured materials IV

Formation of nanoscale composite coatings via HVOF and wire-arc Spraying .......ocooooveoviiieeiiee e e 46
Study of Ni/Al,O3 deposition on metallic surface using RF plasma ProCeSS ......ccooiiiriiciiiii e 47
Advanced nanoscale neutron absorber coatings for safe longterm storage of spent nuclear fuel and nuclear waste ................. 47

Nanostructured and conventional titania coatings for abrasion and slurry-erosion resistance
Sprayed via APS, VPS and HV OF .o ettt e e ee e et e e e et eeeeeesea et aetbeeeee s e saebeeseeeee e sasarareaeeaeeaassnsbenees 47

Magnetic properties of HVOF thermally sprayed coatings obtained from nanostructured powders ............cccccoovvvcviieen i, 47



{TSC 2005 Poster session

Applications / Case studies

Optimizing of LVOF spray parameters to coat ceramics by studying particles In-flight characteristics .............coccooeneiciiiieins 47
Characteristics of BSCCO thin films fabricated by using the layer by layer deposition and evaporation deposition method- ....... 48
Research on microstructure and properties of Ni-Al2O3 coatings produced by HVO/AF ... 48
Thermal properties of continuously graded thermal barrier coatings deposited by supersonic plasma spray ...........ccccceceriveeenne 48
High temperature characteristics research of COCrAIYTa Coating .......ccoooiiiiiiiiiii e e 48
Air gas dynamic spraying of powder mixtures: theory and appliCation ..............ccce e e 48

Equipment / Processes

Thermal spray particulate and it's challenges for dust collection equUIPMENt...........cociiii e 48
Alumina-titania coatings deposited by laser-assisted air plasma spraying: microstructure and mechanical characterization ...... 49
The effects of deposition parameters and gaseous detonation equipment design on the coating formation ...............cccccco . 49
The development of a high efficiency supersonic plasma SYSIEM ... e e e 49
Construction and analysis of ozone condensation system for oxide superconductor thin film ...........c.ccooi e, 49
Arc spraying
Research on the coating performance produced by arc spraying using high velocity high energy combustion gas ................... 50
Oxidation behavior of in-flight molten aluminum droplets in the twin-wire electric arc thermal spray process ...........ccccoooeveecen 50
Corrosion resistance and microstructure of arc-sprayed Zn-Al and Zn-Al-Mg COatINGS .........cccevivieiiereeiere i 50

Plasma spraying

Irregularity parameter and sphericity of plasma sprayed nickel POWAErS ... 50
Correlation of plasma process conditions, phase content, and photocatalytic performance of induction
plasma-sprayed tHANIA COATINGS .....iii et e e st e e e s e e e saar e et e sinsre e et sae e s e amre e s s aamn e e e s s b be s enennnse s s shnressatbecan 50
Corrosion properties of plasma-sprayed coatings using oXide POWAEIS ..........ccceeriiiiiiioriinie et arees 51
Plasma sprayed self IUDFICANT COALINGS .....cooiiiiiiiiii e e r et b e e b e e s s sh e et b e s e sabees 51
In-flight behavior of Ni-Al powder during its plasma SPrayiNg .........ccociicim i et 51
Development of gas-tight zirconia electrolyte layers by atmospheric plasma-spraying .........ccococevieiiiinici e 51
Thermal fatigue testing of ceramic coatings produced by water-stabilized plasma gun ..............cccceiiiiniiii e, 52
Stress gradients in plasma sprayed chromia COAtINGS .........ouiiiiiiiiii et e e e et e et e e e s raeber e e e e e e e s rene s 52
Visualization of impact of plasma-sprayed molybdenum particles on hot and cold glass substrates ..............c.c.cccceiin, 52
Influence of the spray parameters and particle size on the treatment of Fe-Cr and stainless steel particles in flight in APS ....... 52
Qualification of a modified triplex 1l plasma gun for processing of liquid precursors and wire- or powder shaped spray
materials under controlled atMOSPREIE ....... ... e e ettt e e e e e st ra e e e e e e s n e e e e e e e s e ne e s eenes 52
Performance comparison of various sensor systems and plasma spray torches ...........cceooiiii i 53
Relationship between the elastic modulus and microstructure in vacuum plasma sprayed structures ............ccccccevevineiciin e, 53
Preliminary study on plasma spraying of ion conducting oxides on BizO3 base .........cccccoiiiiiiiiiiiiniiiinc e 53
HVOF
High crystallinity degree hydroxyapatite coatings using HVOF SPraying ...t ece e 53
Stellite 6 coatings obtained by HVOF using different fuel gases ..........cooueiiiiiic e 53
Analysis of bonding mechanisms during thermal SPraying .........ccccio i ettt e e s e rene e s enne 54
The relation between the morphology of powders and the spraying parameters and structure of coatings in the
L VL@ =TT 1Y T [ O O PP 54
Thermal spraying of basalt for abrasion protective coatings using WSP, HVOF and APS ...t 54
Effect of spray parameters on the cracking and spalling behavior of WC-17% Co cermet coatings ..........c.ccvceiinrreciiniennincens 54
HVOF deposition of SOFC interconnect MAtErials ..............coiiiiiiiiiiiice it e et e et e e smerea e s e nesaeneeenrnneas 54
Cold spray
On the influence of the substrate hardness on cold-sprayed nickel coating ............ccoovciiiiiiiiii s 55
CGS sprayed filler coatings for brazing of light weight @lloys ... e 55
Kinetic spraying deposition behavior of bulk amorphous NiTiZrSiSn feedstock ............cccooiiriiiiiii s 55

Effect of annealing treatment on the microstructure and properties of cold-sprayed Cu coating .........ccccoeeeviiiiiicenniicicn e, 55



Laser spraying

Effective Laser-Cladding through the application of magnetic induced fOrces .............ccociiiiiiiii i 56
Laser coating and thermal spraying - process basics and coating properties ...........occoouvvvieiririiee i 56
Study of laser ablation in conjunction with wire arc spraying of Al-5Mg coating onto 7075 Al alloy ..........cc.cccceeveieveiviiic e, 56

Plasma transferred arc surfacing

Suitability of high power diode laser for Plasma-Augmented-Laser-Cladding (PALC) ..........cccooiiieiieii e 56
A multi-wire ARC-HVOF RYDIIA QU ...ooiiiieic ittt s e e st e e e e e e st eaesab s e esasase e st b e aeanesesebeeenteseasenestseenneeees 57
Process diagnostics
Improved process controls of combustion sprayed clearance control coatings through sensor diagnostic technology ............... 57
In-flight particle diagnostic of water stabilized plasma SPray ProOCESS ......cccciiieriiiieiiieectiecir et teeree e etre et ete e sre e s ereeeesaeeeeeeenee s 57
Characterization of the particle jet of different HVOF guns by means of LDA ..........cccoooiiii ittt 57

Diagnosis of in-flight particles during arc spraying of carbon steel and relationships with microstructures of the

EPOSIEA [AYBIS ... .o ettt et ettt e st b e e bt e e o2t e e eh bt e e e e st teereeessse e e st eanat e anteeeabe e aanse e e asneeennseenraennreans 57
Influence of reflected radiations on in flight particle temperature measurements ...................ccccoooi i 58
Diagnostic and microstructure of FeSi coatings sprayed by HVOF ... 58

Modeling / Simulation

Computational modelling of a thermo-aabrasive blasting GUN .........cuiiiii et eee e 58
Parametric study of the transient cooling during suspension d. c. plasma spraying of stabilized zirconia ..............ccc.cceevvereennen. 58
Microstructure Characterization of thermal barrier coating deposits — practical models from measurements ............................. 58
Modeling of combustion assisted thermal SPray PrOCESSES ........coiiiiiiiieieie e e e s s e s ree et baesraesaeas 59
Modeling of an YSZ coating building and thermomechanical behavior during plasma-spraying .........ccccceeevivieeeiereisensieseseeenn. 59
Modeling of the heating of cast iron particles during plasma SPraying ..........cccoceeieiiiiir it 59
Computer simulation of injected particle behavior during cold Spray ProCess ..........c..ooocceimeeieieie e 59
Numerical study of particle in-flight characteristics in a RF induction plasma spray .............ccccveiiiiii i 59
Study on the photo catalytic ability of plasma splayed TiO2-HAP compound coatings ..........cccccvveiiceeiiiiieciiie e 60
Circumstantial theoretical analysis of oxide ceramics splat formation ...........c...cccoeieiiiriiiii et 60
Some key advices for the modeling of plasma jets using FLUENT ...ttt svae e seee e 60
Impact and solidification of droplets onto rough SUDSIFAteSs .........cccoiiiiiiiiiii et 60
Transient thermal analysis and coating formation simulation of arc Spray proCess ...........cccecvvvviviriciieiceeie e 60
Pre-treatment / Post-treatment
Effect of substrate surface change by heating on flattening behavior of thermal sprayed particles ...........ccccooeeeciviveccn e, 60
Interaction between a thin non continuous d.c. plasma sprayed alumina layer and preoxidized low carbon substrate ............... 61
Residual grit on the substrate surface in roughening treatment: quantitative evaluation and a reduction technique ................... 61
Role of the laser surface preparation on the adhesion of Ni-Al 5% coatings deposited using the PROTAL® process ................ 61
Thermal barrier coatings

Compound coatings of MCrAlY and alumina prepared by detonation thermal spraying ..........ccccccoviieiiiiiiiee i 61
Thermal properties of continuously graded thermal barrier coatings deposited by supersonic plasma spray ..........cccocvvevceevee.ns 62
Splat formation under YSZ hollow droplet impact onto SUDSEIIate ..............cccoouiiiiiiiii it 62
Design of alternative multilayer thick thermal barrier CoOatings ............oooi i 62
Thermal behavior of Y-PSZ TBCs in situ remelted during their deposition ............ccvoiciiiiiiecii e 62
Pore network architecture and thermal conductivity of Y-PSZ TBCs in situ remelted during their deposition...........ccccccevvevernen. 63
Improving thermal cycling life of thermal barrier coatings using cryomilled nanostructured NiCrAlY powder

AS FEEASIOCK MALEIIAI ... .o ettt e et e et e s s eee e bee e s e ee st e s atae et beaanseesatsesnneesassasaneesbsaeansnneansenaass 63

Nanostructured materials

Sliding wear of plasma sprayed ZrO, coatings using nanostructured POWAEr ...............cccoiiiiiiiieeeie e 63
Suspension pilasma spraying of nano-ceramics using an axial injection torch ...........cccccooiiiiiieiii e 63
Nanostructured NiTi coatings produced by low pressure plasma SPraying .......cccc.cviccceviiiieiiiieisiee e rasre e ve e enre s 64
Relationship between process parameters and microstructure and wear characteristics of plasma sprayed

nanostructured AlyO3-TiO2 CErAMIC COALINGS .....oiiiuiiiiiieeie oot ee e e et e e et e e e e e e e et e e e e eateeeenneeeenaeeeann 64

Improvement of nanostructured WC Dase COAtINGS .......cooiiiiiiiiiiii ettt e st e s e e e e e st e e s eb e e e aaassaeaesessaaeaneasesenses 64



Collection of nano-powders generated by radio frequency (RF) plasma spray synthesis (PSS) processing,

W T o = T E= Lo T o] gV T ] o] o= PSSP 64
Synthesis and characterization of nano-size La0.8Sr0.2MO3-d cathode materials by induction plasma .................ccccoeeeiiene. 64
New thermal spray coatings from WC-VC-CO POWAETS .........cooriiiiieiiiiieiniee ittt ettt et et e et bt e ne e st e s e e saaeeanee e e 65

Wear protection

A Comprehensive characterization of industrially manufactured hard chrome piatings and of thermalily
o] = )T IR G T 1 (1Y PSPPSR 65

The delamination wear mechanism of thermally sprayed Coating ..........cooiiiiiieiiii e 65
Corrosion protection

Investigations on corrosion protective layers in waste incineration plants ... 65
Effects of rare-earth metal on microstructure and corrosion resistance of arc-sprayed Zn-Al-Mg coating ..........c.ccocririennnrinicnieneenes 65

Properties / Characterization / Testing

Effect of surface oxidation on transition temperature of stainless steel substrate upon impact of aluminum particles ................. 66
Microstructure analysis of thermally sprayed abradable coatings ............ccooiii e e 66
Topological characterization of wear tracks in thermally sprayed abradable coatings ............ccceeoii e 66
Investigation of the structure of plasma and HVOF sprayed composite coatings ........cccoccociiriiiiiiieniie e 66
Characterization of nano WC-Co coatings produced by dynamic powder deposition ...........cccccoeiiiiiiiiniiiiiin s 67
Charges generation and separation in plasma sprayed TiO2-Fe304 COAtINGS ........cccvviveiiiiiieiiei et e e 67
Direct observation of deformation and solidification process of metallic molten droplet on to substrate by using

high speed VIdEO CAMETA SYSEEIM ... i it ee e s et et et e e e ettt e e e et e e et e eeanee e s assneaeaar et tesannneasaatreneeanseeeesmnaes 67
Study of the electrical conductivity of plasma-sprayed 4.5mol% yttria stabilized zirconia coatings ..........cccoceniiiininiiiinnns 67
Study of lamellar microstructure of plasma-sprayed ZrO,-8wt.% Y203 COAtINGS .....cocueiiiiiiiiiiiiiece e 67
Resin/Diamond surfaces enhance microstructural analysis of thermally sprayed coatings .........cccocoviveennniiniiincn e 67
Process maps for multimodal and conventional WC-12C0 COALINGS .........cuciiiiiiiiiiiieirs ittt e et sebe e st assenassnee e 68
The indentation tests for evaluation of HVOF coatings’ mechanical properties .............ccccocviiiieiciiiniin e 68
Elevated temperature erosion studies of twin wire arc sprayed COred WIreS ...........cocceeiiiiiiiieeeiiier e e e e 68
Analysis of thermal fluxes from an IMPINGING HVOF JBE ..ottt b e s sere s e 68
Examination of the Microstructure of Thermal Barrier COatiNgS .........c.ccoveiiieiirieiciii e ete st ce s e eserer e serer e asaneeenee 68

Quality inspection / Quality assurance / Quality management

Quality control of thermal spray processes through cost effective diagnostic methods ...........ccccco oo 69
Quality management system implementation in LERMPS 1aD0ratory .........c.cuioiiiiiiiiii st 69

Personnel training / Personnel qualification
Safety aspects and license requirement for thermal SPraying ..o e 69
AIF Poster session
Dry ice blasting and water jet processes for the removal of thermal sprayed coatings ........cccccceciriiiniiicn e 69
Industrieal forum

Device for cold spray coating and winding of @aluminum MESh...........ccciiiiiii e e 70
Optimized powder feeding, a key parameter for thermal Spraying ..........ccccccoiiii ittt 70

Authors, DiscUSSION Chairmen, Co=AUNOTS ... ..o ettt e e ee e e e e e e et s eateeeeeeeee e et e tareeeeeeeeee e e v esenerenenenenens 71



