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Abstract

This is a report of the meeting on research and developments of high Z metallic materials for
plasma facing and high heat flux components, held at NIFS on March 8, 1994.
Recent progress in research and developments of high Z metallic materials for plasma facing and
high heat flux components is summarized. The following eight topics are included:
o Recent experiment using high Z metals as plasma facing materials
o High Z diverter in helical system
0 Hydrogen ion irradiation of tungsten
0 Helium ion bombardment of molybdenum
0 Thermal shock experiment of molybdenum
0 Recent progress in fabrication of high Z materials
0 Mechanical properties of molybdenum
o0 Neutron irradiation damage of molybdenum

Keywords: Plasma Facing Materials, High Heat Flux Materials, High Z Materials, Molybdenum,
Tungsten, Refractory Metals
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FIG. 3. Reflection coefficient as a function of incident electron
energy. Composite of data from Hunger and Kruchler {15],
Sternglass [19] and Bronshiein and Segal [11]. '
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3D FEM THERMAL STRESS ANALYSIS

Block Subjected to Local
Thermal Shock

" top surface

~
7z

&

L)
5
P

60 thermal flux

.

(W.X. Wang et al.)

Properties of Mo

Density Coeff. of thermal  Heat conductivity

kg/oo? expansion 1/°C cal/(on sec °C)
1.022x107° 5.1xi0* 3.29%x10°7
Specific heat Young's modulus Poisson' s ratio
53cal/(kg'C) 3.3 10*kgf/m* 0.30

TEMPERATURE VARIATION

Temperature (KX’IUa)

6.0

50

4.0

1.0

( Ef =200MW/m?, Et =20MW/m?% t=0.2sec)

—_— 989

937

No. of Hodes |

1590 E
1951 -

1 1 i A

Time (second)

1
0.5 1.0

Finite Element Meshes

Y
- P A 7
G S A R e
VA A A T o =

Nodes: 0837, o989, =1951, « 1990. | 2

Fig.2 Finite element meshes of size: 50 x 25 x 20 mm, elements:
1560, nodes: 2002, deep shadow area: 25 x 3 mm and impinging
energy flux = 200MW /m’, light shadow area: 25 x 25 mm and

impinging energy flux =2(}MW/m2.



Stress, o (HPa)

TEMPERATURE DISTRIBUTION

( Ef =200MW/m?,

z=0.5mm section (T.S.)

y=0.5mm section (F.S.)

Et = 20MW/m2 t=0.2sec )

Temp. levels {K)

=341
=910
3=1121
4=1723
5=2133
6=2543
T=2953
B=3362
$=3173
10=4131

Tetnp. [evels (K)

=%

" o2=19

=127
4=1653
5=2043
£=2422
T=2613
8=3201
9=3593
10=3983

x=0.5mm section

1=505
2=918
3=1333
4221743
5=2151
6=2573
T=2983
8=3193
9=3813
. 10=4223

ELASTIC THERMAL STRESS ANALYSIS

Thermal Stress Distribution
( Ef =200MW/m?, Et = 20MW/m? t=0.2sec )

Gy if2)
(RN 4

-200 F b
-400

B 300 |
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-B00 | .- -500 |
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r -900
-1200 (2,0
_‘4']0 |||||||||

Coordinate, x {m}

along x direction
y=z=2.5mm
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