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Modification of high purity CVD tungsten coated molybdenum
under high heat load by electron beam

Satoshi TAMURA*, Kazutoshi TOKUNAGA™**, and Naoaki YOSHIDA™**

In view of the recent interest in high Z metals as plasma facing materials, high heat load experiments by
irradiation of electron beam were performed on CVD tungsten coated molybdenum samples in order to prove

the suitability and the load limit of such coating materials.
load properties, surface modification and structure change of cross section of the samples.

Measurements were made with respect to heat
These results

indicate that the thermal and adhesion properties between the substrate and coating were good under high

heat load (peak temperature was 2500C).

suppressed very much in the high purity CVD tungsten.
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It was also shown that enbrittlement by recrystallization was
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Fig. 2 Scanning electron image of cross-sectional view of
CVD tungsten coating.
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(a) Time evolution of sample temperature at the first irrdiation,

(b) peak temperature of the individual samples.




TR 1345 YIRS NEE S R D N S < e H23% 1y — 27 —
3000 T4 TOBENERN LS TR LEZLNS.
2500 | g (o times 3.4 CVD 2> 7 X7 L REERRELS &
it B L 15
2 T , BEa R AR A R T S 2 UL,
;ﬁ 100+ } % RIS AR & LTV 22, EDS O BT b RE %
@ 80 ) WC, FOMBUI DV TR R % Fig. 5 1I2R L
g 60 ’ % . 7. BUHRE O GRSEEIE, 5 Y AT EEY
10 * 4 T DR ThH . I RS AL
28} . : i REED S B, 20k, REFEREN2500T O

800 1200 1600 2000 2400
peak temperature(°C)

Fig. 3  Grain size of CVD tungsten as a function of peak
temperature.
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Fig. 4 Changes of the thickness of diffusion layer at the

joint interface with peak temperature.

D %K (No. 1~No.9) @ CVD ¥ » 7 AT v K
ICBAEDFEEIIED NG Do 2. MEOEVEET
&, ASHIRATIC & DR FE LS 2 1 v 2 & 25T
AN
3.3 EARAEICHTBIEI

OBAMGEHT, HERMIIBITS CVD ¥~
FAFyaA—T 4 FOHME, BE L, HE
NI S HEEEE O N o7, VT ATV EEY
77 DA RO MK LI D\ T EDS D5
Bri%EE 2 Vv TR R 2 Fig. 4 (2R L 72,
1750C LA EDRER Ty Y S AT Ve ') 77 U E
OFEAREIBWTHEIILFSEE Tz, ¥ 7
AF Y EXR)TTOEEIEERMBERTIERT 5
Edb, BAREICBAMHENRIE, 2—-T7 127
D EPEICERELY RITTLNOTIE AL, bLhra—

WL BB & D 23R (No. 10) T, i@l EERE D
GORMB I, AR EALA RS 7o, EREEE RS
DR K UBERTIZ L B R RO, IRE L%
Fig. 6 278 L7z, ARUEEEIR I, # 0L LG
MAIMZ BT, ¥ 7 A7 YIZE MBI ZEL
L, Mz sk 2 0 L vz, 10 i ) R L EE
T % N A 72 P20 R R 43 12 40um 13 & D REDS
R S Twiz, COBRDIKHOMB Z i~z E 2
A, REOMM MK R L) 77 oEhaE
VA AN /At | YA

AR OFE (No. 9, FEEE2500C) (281F
% Mo JE T 0 B 25 ) 12 o\ T VU AR = AT
(QMS) % WV CTEMERIZHAN, Fig. 7,a IZ2ZDHR
Zok L7z, Mo TR HIE, 2300C LI ETREIZHE
MLTWBZEDPH L., 22T, MEEREERSE
%%, Fig.7,b ([ZHEHREE D HEHE L 72 Mo ORUTR
TEAR L, 2L, FEIREBIC BT 5 55UEP &

(a) SEM images of the surface of the sample No. 9,
(b) high magnification image of the resolidified
part, (c) result of EDS analysis.
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analysis.

Structure change of the surface of the resolidified part by repetition of heat load. (1),

(2), Results of EDS
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Fig. 7 (a) Relations between sample temperature and QMS signal intensity for Mo (m/c = 96), (b) relations between sample

temperature and emission of Mo atoms.
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Fig. 8 Time evolution of surface temperature of the resoli-

dified part during irradiation.
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