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Elements
Standrrd

AISI -316L pct
Analysis

C 0.02

Si <1.00 0.9,1

Mn <2.00 r.93

P = <0.0,1

s = <0.0f,

Cr I7.00 16.98

Mo 2.22

Ni 12.00 r2.31

Fe Rcm Rcm

(NiAl + AlrO! +MgO) irLJE-ll +J.I ;JlrlUi,:.il q+& gr!r-'ll oi, r+l-e ci.!.l) dr+
Propedies Values

OXY - Acetylene Mixing 4 ,0.1
SDraying Distances (8.12,16,20) crn

Thickness Coating 1.35 + 0.3 mm
Flame spray temp (3000-3025fc

Particle size ofpowder (ts-roo) ll n
Coating Time (l-2) min

Time between two spray Drosses 5 sec

ju!t{ lLlt.ll ra r$lt cfi* o.ti ;,;. I;.JU.tl gr--1 (3)&+
l,aser Energy

mJ
Roughness Avg

(nm)
Partical Sizr

(nm)
Root Mean Square

(nm)
Max l-ength Surface

(nm)
Without Treatment 1.47 98.1l 1.19 8.20

400 0.599 74.',tg 0.76 5.6
460 0.558 70.43 0.71t 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.IC Jassim , M,M. Saleh , ICI. Kaleel
Ph)stcs Department , Co ege oJ Fducalion. Un ersily of Tikrit ,'tikrit , lraq

Ismaeal 1956@vaho.com'

Abstract:
The use of high energy Ndi- 1ag laser pulses at different energies (400,460,500) mj to melt surface coatings
composed of a mixture of (AlrOr + MgO + Ni-Al) by using thermal flame spray on the base of3l6 S. Steel is
presented. Mechanical and physical properties ofthe surface coating layer have been studied before and after
laser surfac€ heatment. The results of laser treatment of a cermet coating surface show that removal ofdefects
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 liom (98.1 I nm) to (6E.01 nm) when
the laser energ)i (500 mj) was used.
The results of X-ray diffiaction show that the treatment by laser gives several phases. The results show
similarities between microstructu.e and structural properties after using the when lase treatment.
Ke,"rvord: laser surface Treatment, Thermal spray, Composite Material, Cermet Coating, Material Engineering
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