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Observation of Blisters formed on the surface of Molybdenum

irradiated with Ar ions at Ambient Temperature
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(Received May 21, 1976)

Radiation blistering in molybdenum has been stﬁdied in
change of the surface feature with irradiation and subsequent
heat treatment to estimate erosion rate of the surface layer,
The irradiation with 450 keV Ar+ ions to a dose of 5.l><lO17
ions,"cm2 2t ambient temperature produces blisters on the surface,
Blisters have an average diameter of 1.8 um as expected from
the balance theory of gas bubbles, With further irradiation,
the blister diameter increases with little change in bliister
density., The diameter d{um) is expressed in d=1.5 log{gt)-16
as a function of the fluence, gt. ZErosion rate of the surface
layer proportionally increases with the logarithm of the fluence

17 ions/cmg. The erosion rate of the

specimen irradiated tc a dose of 4x1018 ions/cm2 is 2.04 atoms/ion,

beyond the dose of 5,1x10

The area of blisters on the irradiated surface changes a little
with post irradiation annealing at 500° to S00°C. Radiation
blistering is determined by the density of argon bubbles formed

'in the early stage of irradistion,
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Fig-1 Blistering of mdybdenum surface produced by
450 keV Ar+ion bombardment at ambient temperature.
( dose : £x10° ions/cm?)
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.Fig.-_2 Blistering of molybdenum surface produced by 450keV
" Ar+ion bombardment at ambient temperature.

fluence a} 5.4x 10'7 ionsiem?
b) 2.5x 10"
&Y ¥ f T
_ NO. 1§ NQ. 2
As imadiated  fluence 25x10 (em?)  53x10°
average size 167 ( um) 1.06{ um)
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30 b
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Blister number ( normalized )

S
L

51x% 10" ions/ cm?

25x10'® ions/em?

Blister diametfer ( um)

_Fig.—3 Size distribution of argon blisters produced by argon ic

bombardment,
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Fig-& Change in blister size and density with Ar* ion dose
in molybdenum bombarded at ambient temperature.

80 L t T rrrimg I llllllll

70+ -
blistering

2

o
o
I

&

[
(=]
I

blisterd and flaked area (%)

[
o
1

0 Lol Lo el
10'7 10'8 . 101
finence { Ar* ions/em®)

Fig-5 Change in blisteredand flaked area with Ar* 'ion dose
“in molybdenum bombarded at ambient temperature.
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_ Fig~6:Effect of annealing temperature on the blistering of molybdenum

i surface. {bombarded with Ar+ ions toa, dose of 2.5 x10’8ions/c m?}
a} as irradiated bl 500 °C ., 1hr

) 900 °C, 1hr  d) 1200°C . 1 hr
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Fig-7 Effect of annealing temperature on the blistering of molybdenum
surface ( bombarded with Ar® ions to a dose of 51x107 jons/cm? )
a} as irradiated b} 500°C, 1 hr.
¢}1200% 1 hr. d) 1400°C, 1. hr.
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Fig-8 Change in blister and flaking size and density with
annealing temperature in molybdenum bombarded
with Artion to 51x10'7 ions/cm?2
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Fig-9 Change inblistered and floked area with annealing
temperature in molybdenum bombared with Ar*ion
to 51x10™ jons/cm? atambient temperature.
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"Fig-11 Size distribution of argon blisters produced by argon ion
bombardment and annealing.
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Mo + 450keV “%ar

‘He distribution curve
{incident energy: 5ikeV)
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Fig-i2 Range distribution of 450 keV Ar+ ion in molybdenum.

Fi‘P.—w Thickness of flaked layer ( bombdrded to a dose
of 4x 10%ions/cm? and anneated for 1 hr at 700°C)
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Fig-14 Change in surface erosion rate {S) with Ar* dosg
in molybdenum bombarded at ambient temperature. .
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Fig-15 Change in surface erosion rate [ S') with annealing
temperature in molybdenum bombarded with Ar*ion
to 5.1x10'ions/cm? at ambient temperature .




