Fig. L.7.1 KDP crystal, weight 1280g,
size: 756x78x135mm’

Fig. L..7.2 KDP based second harmonic
generation (SHG) cells

{Contributed by: SK Sharma; sks(@cat.ernet.in)

L.8 Laser produces better guality colmonoy cladding
than GTAW

In many engineering applications surface
characteristics of the componenis need to be modified. In the
proposed S00MWe prototype fast breeder reactor (PFER)
many austenitic stainless stee! components would be in
contact with each other and under stress, in flowing liquid
sodium environment at a temperature of 823K. Relative
movements between them are also expected during reactor
operation which may cause wear or self-welding of these
components. In order to avoid these deleterious effects hard
facing of the component is desired. It is intended to impart
enhanced galling resistance to the mating surfaces to avoid
self-welding. Mickel-based alloys, colmonoy are chosen in
place of more widely used cobalt-based stellite alloys in
order to minimize induced radioactivity in hard-faced
deposits. In the case of stellite alloys, Co" (a hard y-
emitter), is formed by (n, y) reaction during reactor
operation and this, in turn, exposes personnel during
handling, maintenance and decommissioning of hard faced
components to high level of radiation.

The colmonoy 6 deposited by gas tungsten arc welding
{GTAW) has very large dilution from the austenitic stainless
steel substrate, The microstructure and hardness of the
colmonoy 6 deposit is significantly influenced by the
dilution. For overcoming adverse effects of dilution, thicker
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colmonoy deposits need to be laid, which not only adds to
the cost of fabrication but also induces greater distortion in
the hard-faced component. Using an indigenously
developed 10W CW CO, laser, deposition of thin layers of
colmonoy 6, with very low level of dilution from the
austenitic stainless steel substrate, was established by single
step laser cladding technique (fig.L.8.1). During the fast
cooling cvele of laser cladding colmonoy layer is
susceptible to cracking, In order to minimize cracking, laser
cladding was performed on the substrate placed in a hot sand
bath and subsequent cooling to room temperature was done
in a controlled manner. This technigue can be easily adopted
for hard facing of any AISI 316L stainless steel engineering
component.
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Fig. L.8.1 Comparison of hardness profiles across
the cross-sections of colmonoy 6 clad austenitic
stainless steel specimens.

{Contributed by: Dr. AK Nath: aknath{@icat.ernet.in)

L.9 All solid-state exciter based on magnetic pulse
compression technique replaces thyratron in a high
repetition rate TEA CO, laser

High repetition rate TEA CO, laser is finding wide
applications, such as, in selective photo-dissociation of
molecules for isotope separation, paint striping for
decontaminating radioactive surfaces, laser ablation for
producing nanoparticles, laser marking and drilling ete.
Usually thyratron based pulsed power supply is employed
for exciting TEA CO, laser. Thyratron suffers from low
operational life at high repetition rates operation due to
cathode erosion and hydrogen gas consumption. An all-
solid-state exciter (ASSE) using magnetic pulse
compression (MPC) technique has been successfully
developed for pumping a high average power and high
repetition rate TEA CO, laser. ASSE employs a combination
of IGBT semiconductor switches and magnetic switches in
place of thyratron. Magnetic switch does not encounter the
problem of high di/dt, high peak current and high repetition
rate etc that adversely affect the lifetime of thyratron.
Magnetic switch has been made using the low loss Ni-Zn
ferrite cores.



