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A bi-annual meeting on Plasma Facing Materials and Components 
First one to include structural materials in the presentations 

A Selected Summary Report 
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PFMC-13 covered many specific PFM areas relevant to ITER  
with mostly EU participants ~280, >30 orals, >200 posters 

	
  
Carbon,	
  beryllium,	
  and	
  tungsten	
  based	
  materials	
  
	
  	
  	
  JET-­‐ILW,	
  C-­‐13	
  transport	
   Culham	
  
	
  	
  	
  W-­‐design	
  for	
  JET,	
  W	
  for	
  EAST,	
  R&D	
   Culham,	
  EAST,	
  Osaka	
  
	
  	
  	
  H	
  in	
  W,	
  W-­‐coaDng,	
  Self-­‐implanted	
  W,	
  in-­‐situ	
  H	
  measurement	
   IPP,	
  Julich,	
  Oxford,	
  Nagoya	
  
	
  	
  	
  ITER	
   ITER	
  
	
  	
  	
  Be-­‐TriDum	
   IPP	
  
	
  	
  	
  W-­‐transport,	
  D-­‐retenDon	
  in	
  W,	
  arcing	
   IPP,	
  Sizuoka,	
  UCSD	
  
	
  	
  	
  CFC	
  3-­‐D	
  tomography	
   Munchen	
  
Mixed	
  materials,	
  Be/W,	
  C/W,	
  Be/C	
   Many	
  posters	
  
Erosion	
  and	
  redeposiCon	
   Culham	
  +	
  posters	
  
High	
  heat	
  flux	
  component	
  development	
  
	
  	
  	
  	
  TesDng,	
  plasma	
  gun,	
  thermal	
  shock	
   Julich,	
  TriniD	
  
Benchmarking	
  of	
  radiaCon	
  damage	
  &	
  modelling	
  
	
  	
  	
  	
  RadiaDon	
  experiment,	
  SiC/SiC	
   Di	
  Torino,	
  Germany	
  
	
  	
  	
  	
  Modeling,	
  co-­‐deposit	
  transport,	
  Be-­‐transport	
   France,	
  CEA,	
  IPP,	
  TriniC	
  
	
  	
  	
  	
  ELM	
   Netherlands	
  
	
  	
  	
  	
  DisrupDon	
   Julich	
  

	
  	
  	
  	
  	
  	
  	
  Others:	
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   NSTX	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ITER	
  divertor,	
  FW	
  life-­‐Dme	
   ITER	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ODS-­‐FS	
   Warsaw	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  W/W	
  composite	
   IPP	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  T	
  permeaDon	
  barrier	
   Toyama	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  DiagnosDcs…mirror	
   Culham	
  



Distribution of FW Panel Design Heat Load 



Design Heat Load on Blanket 



JET with the ITER like Wall with Be-tiles, 
W-lamella and W-coated Tiles 

G. Matthews 





JET	
  Post-­‐mortem	
  Results	
  	
  
Following	
  the	
  2007-­‐9	
  OperaConal	
  Period	
  

P. Coad 



D retention in Be      T. Schwarz-Selinger from IPP 

PISCES-­‐B	
  at	
  UCSD	
  

Concern	
  about	
  triCum	
  inventory	
  and	
  quesCon	
  on:	
  Do	
  BeO	
  layers	
  influence	
  D	
  release?	
  



J. Linke 
For screening 
tests 



Surface Damage Effects from ELMs  
J. Linke 

For	
  Be	
  
tesCng	
  

ITER:	
  0.5	
  MJ/m2,	
  	
  
0.2-­‐0.5	
  ms,	
  ≥	
  1	
  Hz	
  

@	
  0.9	
  MJ/m2,	
  100	
  pulses	
  

@	
  1.6	
  MJ/m2,	
  100	
  pulses	
  





Testing of Plasma Facing Materials and Components 
J. Linke 

Neutron	
  induced	
  effects:	
  
• 	
  AcDvaDon…Co,	
  Ag	
  
• 	
  TransmutaDon..Re,	
  Cd,	
  He…etc	
  
• 	
  DegradaDon…Kth,	
  hardening,	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  embriblement	
  

Kth	
  

Kth	
  



J. Likonen 

MigraDon	
  	
  
path	
  

ERO	
  simulaDon	
  

13C Experiment in JET MKII-HD Divertor 



Analysis of Structural Changes and High-Heat-Flux Tests 
on Pre-damaged Tungsten from Tokamak Melt Experiments 

TEXTOR	
  
Typical	
  
~20	
  mW/m2	
  

Melted	
  layer	
  with	
  Bubble	
  like	
  structure	
  

Transient	
  
E-­‐beam	
  test	
  

Cracks	
  Formed	
  
Transient	
  heat	
  flux	
  	
  
@1.13	
  GW/m2	
  
>	
  1	
  ms	
  pulse	
  

L.W.	
  Coenen	
  	
  

MelDng	
  and	
  bridging	
  

JxB	
  

Exposed	
  crack	
  
Under	
  transients	
  
Seems	
  more	
  benevolent	
  
yet	
  much	
  more	
  brible	
  



TEXTOR was able to Demonstrate the in-situ RF Coating of 
W onto a Large Area Graphite Tiles with WF6 Achieving a 

Thickness of 10-25 Microns (V. Phillips) 

Goal:	
  

Large	
  scale	
  test	
  facility	
  
One	
  octant	
  of	
  TEXTOR	
  

TEXTOR	
  



EAST has a Very Aggressive Chamber Wall Program 

All-­‐W	
  wall	
  acDvely	
  
cooled	
  



ITER Be Wall Erosion/deposition Modeling 
D. Borodin 



•  Controlled	
  W	
  melDng	
  and	
  droplet	
  ejecDon	
  using	
  their	
  divertor	
  
manipulator	
  in	
  ASDEX	
  Upgrade;	
  droplets	
  can	
  survive	
  travelling	
  
several	
  m	
  toroidally	
  

•  D.	
  Rudakov	
  showed	
  arcing	
  occurred	
  at	
  different	
  surfaces	
  of	
  
DIII-­‐D,	
  but	
  the	
  esDmated	
  amount	
  of	
  eroded	
  material	
  is	
  not	
  a	
  
significant	
  contributor	
  to	
  the	
  total	
  erosion	
  of	
  surface	
  material	
  

•  US-­‐Japan	
  TITAN	
  collaboraDon	
  compared	
  Deuterium	
  retenDon	
  
between	
  ion-­‐irradiated	
  and	
  n-­‐irradiated	
  tungsten	
  up	
  to	
  0.025	
  
dpa;	
  surface	
  morphology	
  was	
  clearly	
  different	
  therefore	
  D	
  
trapping	
  and	
  desorpDon	
  mechanisms	
  would	
  be	
  different	
  …by	
  	
  

	
  	
  	
  	
  	
  Y.	
  Oya	
  

•  Lehnen	
  of	
  Julich	
  reviewed	
  different	
  impacts	
  of	
  disrupDon	
  loads	
  on	
  
ITER	
  PFC	
  components	
  and	
  found	
  that	
  the	
  runaway	
  electrons	
  
consDtute	
  the	
  most	
  criDcal	
  load	
  and	
  that	
  the	
  damage	
  could	
  reach	
  
the	
  Be-­‐Cu	
  interface	
  

•  On	
  the	
  W-­‐fuzz	
  due	
  to	
  helium	
  damage,	
  S.	
  Krasheninnikov	
  of	
  UCSD	
  
gave	
  a	
  credible	
  visco-­‐elasDc	
  model	
  with	
  helium	
  gekng	
  into	
  the	
  
W-­‐fuzz/hair,	
  causing	
  upward	
  growth	
  of	
  the	
  hair	
  

•  W.	
  Wampler’s	
  C-­‐13	
  experiment	
  in	
  DIII-­‐D	
  

K.	
  Krieger	
  

Others…Far from a Complete List 


