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The analysis method of the boron distribution for boron
added steels by neutron PTA(Particle Tracking Auto-radiography)
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SUMMARY

I . Project Title

The analysis method of the boron distribution for boron added steels by
neutron PTA(Particle Tracking auto-radiography)

II. Objective and Importance of the Project

Boron is a very useful element in steels to improve their mechanical
properties such as strength, fatigue, etc. In a steel matrix, boron exists as
several types, such as a solid solution, segregation in a grain boundary and
many kinds of precipitates, which are determined from the annealing
temperature/time and the cooling temperature/speed. Steels present different
mechanical properties according to the boron in them. The boron influences the
steel’s life time also.

Detecting boron by using X-ray or ion-beam 1S not easy because boron is a
much lighter than iron. Some novel techniques, such as SIMS and 3D-AP, can
define the position of boron in the steel matrix; however, the measurement area
1s limited to only few um2 and it's not effective for the mechanical property
evaluation.

Neutrons provide a clear image of boron distribution through a large area, ~
mm®. The boron distribution can be obtained by observing the traces of the
emitted Li-ionsand alpha particles. For a clear image, the neutron exposure time
and the etching condition of the detector film are very important. The exposure
time depends on the amount of boron in the samples. The etching time and

temperature depend on the exposure time and the boron amount also.

IM. Scope and Contents of Project

The PTA method and experimental techniques were described in detail and



the experimental results of the sample polishing, the amount of neutron
irradiation and the etching time were reported. As a result, the optimum
conditions for the analysis of boron distribution with respect to the amount of

added boron were appeared.

IV. Result of Project
The proper conditions of PTA for the analysis of boron distribution are
described as below.
(1) Polishing
- After cutting the sample carefully, finish the polishing with sand paper #2400
(2) Neutron exposure time (ENF, ~1x10° n/cm®S)
- The samples added boron less then 20 ppm : 6 hr
— The samples added boron more then 100 ppm : 4 hr
(3) Etching
- 25N NaOH: 55°C
- Etching time : table 4-1

V. Proposal for Applications

— Supply the boron distribution information to study of boron behavior in boron
added steels

- Apply the PTA method to the analysis of other light elements such as N, O,
Li

_iv_
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