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Effect of Gelatin Hardening on Hydrogen Visualization in Steels by Hydrogen Microprint Technique

Shigeru KURAMOTO, Koji ICHITANI, Akihide NAGAO and Motohiro KANNO

Synopsis : Hydrogen microprint technique is a simple and powerful method to visualize hydrogen behavior in metallic materials by using redox reaction

between hydrogen and silver bromide. Polished surface of specimens is covered with nuclear emulsion, and silver particles left on the surface

after fixing represent sites of hydrogen cmission. If silver particles are unstable during fixing and leave original sites of the reaction with hy-

drogen, hydrogen behavior can not be accurately analyzed. For the purpose of optimizing the experimental procedure to study hydrogen be-

havior in steels properly, effects of gelatin hardening on the stability of silver particles were examined in the present study by changing type

of photographic fixer and pre-fixing treatment. Fixing specimens with hardening fixer was effective to prevent silver particles from moving to

other locations during fixing. Applying hardening fixer, however, made it difficult to observe silver particles that existed in a thick gelatin

layer. The optimum procedure was fixing specimens with non-hardening fixer after gelatin hardening by formalin. With this procedure, silver

particles were stable during fixing and there was no difficulty in observing silver particles that represented points of hydrogen emission.
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Fig. 1. Principle of hydrogen microprint technique.
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Table 1. Fixing procedures in past studies.

Authors Fixing solution ?ype of fixer

sodium hyposulphite ~ 250g
sodium sulphite 10g
sodium bisulphate 50cm’®
distilled water to make 1 liter

T. E. Perez and J. Ovejero-Garcia (1982)12), non-hardening

J. Ovejero-Garcia (1985)13)

H. K. Yalci and D. V. Edmonds (1995)14) Ilford Hypam Fixer non-hardening
W. C. Luu and . K. Wu (1996)19) not referred -

K. Koyama, et al. (1998)16) Konicafix hardening

G. Itoh, et al. (1999)17) Konicafix hardening
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Fig. 2. Experimental procedure.
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Table 2. Fixing procedures adopted in the present study.

Procedure  Pre-fixing treatment Fixing solution Type of fixer

1 none 15% sodium hyposulphite solution non-hardening
2 none Konicafix hardening
3 hardening by formalin ~ 15% sodium hyposulphite solution non-hardening
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Fig. 3. Hydrogen emission from the specimen fixed with
hardening fixer, procedure 2.
(a): without hydrogen permeation, (b): immersed in
HCI solution for 5min to introduce hydrogen.
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Fig. 4. Effect of fixing procedure on hydrogen microprint technique.

(a), (b): fixed with non-hardening fixer, procedure 1, (c), (d): fixed with hardening fixer, procedure 2, (e), (f): fixed with
non-hardening fixer after gelatin hardening by formalin, procedure 3.
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Fig. 5. Enlargements of Fig. 4.
(a): procedure 1, (b): procedure 3.

Fig. 6. Specimens fixed without stirring in procedure 1.
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Fig. 7. Specimens fixed without stirring in procedure 2 (a)
and procedure 3 (b).

Fig. 8. Effect of gelatin removal in procedure 2.

(a): as fixed, (b): immersed in NaOH solution for
1 h after fixing.
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