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Search for New Recommendable Film for Alpha-particle Track Etching Method

Kentaro ASAKURA, Koji SHIBATA, Susumu HARASAWA, Hiroyuki SAWAHATA and Minoru K AWATE

Synopsis

: Alpha-particle track etching (ATE) method is widely used for the observation of boron distribution in steels. In this method, cellulose films

are essential. The cellulose film named CN85 has been used in almost all boron observations by ATE method as a standard film. Recently,

however, the production of this film was stopped and the stock seems to be almost exhausted. Therefore, finding the alternative films is ur-

gently required. For this reason, in the present research, the quality of the ATE image, the activation by neutron irradiation and other proper-

ties of various kinds of films were examined and the following results were obtained. Industrial nitrocellulose (INC-2 and INC-3) films pre-

processed in a lithium nitric acid showed suitable ATE images and can be recommended as the first candidate for the alternative film. Anoth-

er industrial nitrocellulose (INC-4) film shows acceptable ATE images without any pre-process or pre-heat treatment for surface modifica-

tion. But after the irradiation of neutron this film becomes radioactive through the generation of “°Co. Therefore, it is necessary to handle this

film in a hot laboratory as an activation material. Acetyl cellulose and cellulose triacetate films are the third candidate of the new recom-

mendable film and the ATE images are inferior compared with the nitrocellulose films above mentioned.
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Table 1. Chemical composition of the

steel (B10) used (mass%o).

adhesion of film

thermal neutron

C Si  Mn P S B Ti TN bt
iradiation

0.004 021 1.7 0.0 0.0045 0.0019 0.009 0.043

separation of film

: bath

washing and drying

observation under
optical microscope

Fig. 1. Procedure of ATE method.

Fig. 2. Surface of INC-2 (a) and INC-3 (b) films.
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Table 2. Films examined and their ab-

specimen breviations.

. o Films examined Abbreviation | thickness (x m)
B+n—'Li+He(a) Standard film CN85 100
2.5N-NGOH solution  Nitrocellulose film for industry INC-1 100
[ INC-2 110
[ INC-3 170
" INC4 200
Acetyl cellulose AC 80
film Cellulose Triacetate TAC 80
fixed tape / Polyethylene PET 100
= Polyester PE 100
:;d e gloss Polyester nitrile PEN 135
Polycarbonate PC 170
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3. Change of ATE image with etching time.
(a) etching time: 1.5h, (b) etching time: 2h, (c)
etching time: 3.25 h.

Fig.
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Effect of heat-treatment on the surface flatness of
INC films.
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Fig. 5. Effect of irradiation time and heat-treatment time

on ATE image of INC-2 film.
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Fig. 6. Effect of irradiation time and heat-treatment time
on ATE image of INC-3 film.

Heat-treatment time
100°C-3h 100°C-500h

no treatment

no dyeing

INC-2

no dyeing | dyeing

INC-3

dyeing

Fig. 7. Effect of dyeing on ATE image using a 1% picric
acid solution.
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standard film(CN85)

2nd standard film(LR1155), 5%-1h

“5%-3h

' 10%-3h
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INC-2 film
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Fig. 8. Result of activation analysis of the
standard film (black; background).
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film (black; background).
B, BELEND XS LILRDOBMA LN Ehbr o A L2k 5

72 BEBRRLTOVAEWHRINC2B LU INCIDHERY
FEAERUTH 72, £72TACEACT A L LDHERS
Fig 8LIFLALERULTH D, MAHMLTTRIZEA T X
Motz
(3) PEN7 4 LA

PEN 7 4 JL 2 D L 73 it O BITE 58 % Fig. 91ZR T,
Ny 755 Y FIZHR B & 128h, 'MSb ks & U Mn D FE R
- B o, &E MndD ¥ L 2.58 days,
1228h13.2.8 days, '**Sbid60.1 days d 1, FE TS H
BERE (P THES R 7 4 L A B IE K BET B £ TORRR)
772~96hTHBDT, EEMNIKELBBII LV, K
%m74»AaW%Lto74»A®W%%6&L&Eé
ELBAICE, TOT 4 NLDOERIBAREE TS 5,
(4) m74ﬂA

PE 7 4 L L DR OBIERERITFig. 9L L &9
12, '228b, '%Sb, *MnE K VKDEFEYE — 7 HER
PE7 4 L A& EHL 7 4 L& L HEL 72,
322 BEET 4L LDATEE
(1) LiNO,HUHEIZk1T 2 &7 4 )L LD ATE(R
LiNO, LB L Ty it 7 4 L 40D ATE{2 % Fig. 1012
Y, FUET 4L Lk KOMERFHE T 4 L L TId, ATE& M
ENWIIBETEL, LALINC27 44, BnLIE
ACT A L ALTRONZ ATEIRIE, oV b72b@*bm
THEH» > 7z, PC, PETORMITITERIEHE & 2 Bl &
ATE(Ri13 % 5 7-¢ ﬁmféa#otommhi,$0ﬁ—
AA—PLATERIZfibR TS LIERL T 54, K
ROWEHFHTIEATEREBRT LI LIETE AN -
2o ZOEIOMK T 4 L LTI, BB T 5 TAC H W

voh,

59

11. ATE image of INC-2 film
with LiNO, treatment (con-
centration: 5% and 10%).
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LiNO3 (5%-15h)

LiINO3 (5%-1h)

Fig. 12. Surface of INC-2 film with LiNO,

Fig. 14. ATE image of INC-4 film.
(a, b: Surface side of film, c,
d: Reverse side of film, a, c:
without LiNO, treatment, b,
d: with LiNOj treatment. )

Fig. 13. ATE image of TAC film
with LiNO; treatment (con-
centration: 5% and 10%).
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Fig. 15. Results of activation analyses of

INC-4 film. (a) and (b) exhibit
isotopes of short half-life and
long-term half-life, respectively.
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