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Standard
Elements | AISI -316L pct Analysis

[ <0.03 o0
Si <1.00 54
Mn <2.00 1.93

= <0.04 -

= <0.03 e
Cr 17.00 16.58
Mo 2.25 2.22
Ni 12.00 1231
Fe Rem Rem

(NIAl + ALO; +MgO) Lty £pal) dalallppidaadl upllly @ad) il Llae cilataa) Jsoa

Properties Values
OXY — Acetylene Mixing 4,07
Spraying Distances (8,12,16,20) cm
Thickness Coating 1.35+ 0.3 mm
Flame spray temp (3000-3025)°C
Particle size of powder (75-100) u -
Coating Time (1-2) min
Time between two spray prosses 5 sec
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Laser Energy Roughness Avg Partical Size Root Mean Square Max Length Surface
mJ (nm) (nm) (nm) (nm)
Without Treatment 1.47 98.11 1.79 8.20
400 0.599 74.79 0.76 5.6
460 0.558 70.43 0.718 4.69
500 0.213 68.85 0.265 3.71
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Using of Pulsed Nd-Yag Laser in the Treatment of Thermal Spray Layers

of Cermet Coating
I.K. Jassim , M.M. Saleh , K.I. Kaleel
Physics Department , College of Education , University of Tikrit , Tikrit, Iraq
Ismaeal_1956@yahoo.com*

Abstract:

The use of high energy Ndi- yag laser pulses at different energies (400,460,500) mj to melt surface coatings
composed of a mixture of (Al,O; + MgO + Ni-Al) by using thermal flame spray on the base of 316 S. Steel is
presented. Mechanical and physical properties of the surface coating layer have been studied before and after
laser surface treatment. The results of laser treatment of a cermet coating surface show that removal of defects
and stress , which increased hardness from (280 HvT) before treatment to (300 HvT) after laser treatment. The
results of atomic force microscope (AFM) show a decreasing volume of particle board and rough surface with
increasing the laser energies. The results also show a changing particle size from (98.11 nm) to (68.01 nm) when
the laser energy (500 mj) was used.

The results of X-ray diffraction show that the treatment by laser gives several phases. The results show
similarities between microstructure and structural properties after using the when lase treatment.

Keyword: laser surface Treatment, Thermal spray, Composite Material, Cermet Coating, Material Engineering

169



