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Abstract: 2-Chloro-N-[4-(dimethylamino)benzylidene]anilineystal, an organic optical material, has been
synthesized and good optically quality materialseangrown by slow evaporation technique. The crysias
subjected to Vickers microhardnessmeasurementitty she mechanical behaviour of the material angtévle
index number.Surface laser damage threshold emdring grown crystal has also been studied.
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1. Introduction and Experimental

The microhardness of a single crystal is a vitahpeeter to define the strength of the materialsThi
property is basically related to the crystal stuuetof the material or in other words, the way imick the atoms
are packed, and the electronicfactor operatingdkenthe structure stable. Physically speaking lesslis the
resistance offered by the crystal for the crystal Ibcalized plastic deformation. Optical breakdowna
common phenomenon observed in the crystals whejecall to high intensities of laser light. Hendeisi
necessary to understand the thresholdenergy tiséatfgr the application purpose. As far as faltigcaof the
device is concerned, the hardness and laser sutéanage threshold values were very essential whsgired
us to study the mechanical studies of the grownen@iTo our best of our knowledge there is no wtud
available on the mechanical properties of the ftitlaterial by Vickers microhardnessand LDT studies.T
mechanical characterization of title crystals wasden by Vickers microhardness tests at room temperat
Crystal with flat and smooth faces and free from gisual defects were chosen for the static indentaests.
The surface (101) was polished gently using vellaltic with methanol and mounted properly on theebaf
the microscope. Now the selected face was indegaatly for a dwell period of 10second by varying tbads
using both Vickers indenter attached to an incidegtresearch microscope (Mitutoyo MH112, Japarseka
damage threshold measurements are usually cautday@ulsed irradiation. In order to determitiee laser
induced surface damage threshold a Q-switdRddv¥AG laser (Litron model no: LPY704G-10) 0@4
nm, 10 ns, 5 Hz) was used.
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2. Results and Discussion

2.1 Vickersmicrohardness

The Vickers indented impressions were almost diatypymamid in shape. The shape of the impression
is structure dependent, facedependent and alsaiatdépendent. For each load, at least three vefihdd
impressions were taken, and the average of alflidgonals @) was considered. The Vickers hardness number
(H\) was calculated using the standard formula,

H, = 1.8544P/g -- (1)

whereP is the applied load in kgl in mm andH, is in kg/mnd. Fig.1 shows the variation &f, as a function of
applied load ranging from 10 g to 100 g for tittgstal.
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Fig: 1 Vickers hardness numberx,¥s Load Fig:2 Plot of log P Vslog d

Crack initiation and fragmentation become significheyond 100 g of the applied load. So hardnestsctaild
not be carried out above this load. It is very cleam the figure thad,increases with the increase of load. The
Meyer's index number was calculated from the Meyéaw, which relates the load and indentation diajo
length as P = Kd

logP =logk +nlogd --(2)
where k is the material constant and ‘n’ is theylt’s index.

In order to find the value of ‘n’, a graph is pkatfor log d Vs log P (Fig.2) which gives a strdiihe. From
the slope of the line the Meyer’s index numbeniras calculated to be 2.44.

From the graply, should increase with the increase of P if n >2 dextease with same if n < 2. The ‘n’ value
agrees well with the experimental data (Fig.2). gkding to Onitsch ‘n’ should lie between 1 to 108 harder
materials and above 1.6 for softer materials. Ttiths,belongs to softmaterialcategory[1,2].

2.2 Surface laser damagethreshold

The laser beam initially focused on the convex leinfocal length 30 cm and then focused into thested. The
crystal is mounted on a sample holder and sligk¢igt away from the focal spot of the beam to a\anig
possible damage. The beam radius for the 1064 nrelergth is ascertained to be 0.4mm. Laser operato
be controlled by Gaussian remote control back pamhelre the energy/volts button controls the ougneérgy
of the laser by varying the charge voltage apglethe flash lamp.

The surface damage of the crystals in GW/eras calculated using the below equation.

P = E/r® ---(3)

where “E” is the energy in mJy™ is the pulse width in ns; “r” is theradius oktpot in mm. At the damaging
spot, one can takevarious features like the meéimdysolidification in the form of circular blobdjacent to the
damaging site, highly reflecting regions due tocachge, ablation of material and cracking. The dated
surface laser damage threshold of the crystal v@S&sGW/cm.
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Table: 1 LDT study condition

Test type: Surface laser damau

Sample size: 7 mmx 3 mmXx2m

Test conditions:

Test wavelength 1064 nn

Pulse repetition frequency 5 Hz

Pulse width (FWHM): 10 n¢

Polarization: Lineal

Test beam profile: TEMqc

Axial modes: Multiple shot:
Conclusion:

The higher LDT shows that the grown crystal hasqéignechanical strength which in tune with the
higher hardness number (Hv). The higher mechamitahgth and lower islocation contentare the foitmo
reason for the higher LDT.
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