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ABSTRACT

The aim of this study is to provide the characteristics of laser cladding and its application in three areas of coating, repair
and prototyping. Among the innovations of this research, we can compare the features and advantages of laser coating with
other conventional methods such as tags, etc. by mentioning sample studies. Also, the study of the areas of coating, repair /
reconstruction and prototyping of laser coating with mentioning an objective industrial example in order to understand the
exact application of other innovations of the present study is considered. In other words, the innovation of this research is the
presentation of features and application of laser coating in three areas of coating, reconstruction and prototyping of industrial
parts in comparison with other methods that were not addressed in a study. In this regard, the benefits of this technology will
be presented first. Details of the laser coating process of the brake discs are given. How to repair the gas turbine fuel nozzle
and rebuild the locomotive engine body by laser method will also be introduced. A prominent example of laser prototyping is
the production of a helicopter engine combustion chamber. For a better understanding, a comprehensive overview of previ-
ous studies will be provided. Finally, the speed and capabilities used in each of the three areas of coating, reconstruction and
laser prototyping are introduced.
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1. Additive Manufacturing
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2. Dilution

3. Tungesten Inert Gas (TIG)
4. Metal Inert Gas (MIG)

5. Addetive material
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11. Heat Affected Zone (HAZ)
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9. Directionality
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16. Angular distortion
17. Longitudinal bending
18. Bowing distortion
19. Buckling distortion
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12. Scanning Electron Microscopic (SEM)
13. Transverse shrinkage

14. Longitudinal shrinkage

15. Rotational distortion
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21. Maragoni effect
22. World Health Organization (WHO)
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20. Cooling rate
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25. Rapid protyping
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29. Fraunhofer Institute for Laser Technology
30. RWTH Aachen University

31. High-speed Laser Material Deposition
32. WC/IN 625

33. Gas engine fuel nozzle

YYO-YFY 10,802 g 180 Laund 43 s Moo

5 ool oy S Jom |, (31 slag s wlgi sl dnkad
e ple> b cady obel plawedl BB e jo
i e 508 ke [Vl Saaks y Lsis e
O D585 o ol L3 jge Ao ol ulul y axlad
ol jlade 4 maw CoaS Aol (0.0 05 o ) )8 dslad
L9159 o 4238 € oo idsg? Joe ol il oo )|
hesem ol o)lS i S50 sl vk (pl 4 axg b
bl (B je 5 Siawd 58 S5l GBSy, vkl B

3055 S 5354) (5B giizy o
@ i S35 bl pe g S o Sl 4 g L
Ceoglin ,udii soles (lahad pl onijle olge Clsl o
IVl o8 o 13 e YU &)l Jlisl 5 Gule 4
30 ol sole flaie 4 (6 mnS 1 a5l dLaly cpl o
Plem el Gl o 09l oo oolatul jo i Suss el
Oyl Jasl o pe s osd bl 5T cnl Tl
L e FLGW (A‘—VY W/mK AY.-°C u.».a).' 4.') YL’
blas alex 51UVY] 058 oo ankad o 5T a3 g s
Lol ol Gl & gl (g5 o0 o oz slasldl aes
gl b gmoidy 599585 3l s pSere VN ]l
S8 Joely 5l (o (53,55 5 Gnbe 4 pslie (257,
Sl aaldl o il ey Gl Sus e I8l sl
banlys 9yme dxkad (pl (moAbg slagby; 5l 6 riien
P sbSews )8 Sy) 0 pgme laghy,
4 azg b ooyl 1) 5 s HVOF Mg S ) IS0T ol oo
ol ) eolanul 09, Lg)lij 009y (sherredan § OMISCiL
2% 905 Sy e0le 0L HVOF (g, )0 ol wlio (&
o9y 5 dlge 003l 4 Cudl>yo Cpl sl a0 B0 dgu>
e opl a4 sl o0 A0 dgas j0 (65 o ey
2O g wiulyd W)l Caaws 4 3 Gl e o ldlas
IVYT S0 55 etie 05 Sns o oolatuls yge (5,50
Py Syl (BIRDn by, bl WS e
@l o Sems (B bg 53 o)l o
Ber Blas pomre s)md gy Jyere Suls o)l
Olee (! a5 009 adds p jo 10 (55 poe B9,
IVE] o550 ot (inly e pos 05l Gulidie po e
Py ye Soj) (PISGRAE bg) sl &) sln

26. Thermal enrgy
27. Thermophysical
28. Chromium plating

http:metalleng.ir/



5 SEgw JUl aily cgw JiU A U Gl
abhaze glod o,ls oage |y Gl alhazae g0 @ len
ol F il az 0 Voo b Lan 35 slacm,e &l
B )5 Ll s s ases o Ival ab e il
O U Al cwd)

Jib S iz a5 axiws o] 5l S Sladlas
2 5T L1605 sl (YO™ Luisle) L-#+0 5UT g
Sl oYL (50,05 g HuluST Cuoglie a5 0090 LS il
oawsl i odudcam] oo ol aakad ol peni jshate @
Sbwl Jowe p (8595 o5 IS SeST 4 G
Nd:YAG (5,5 anie b aiylyd () glasdllas jo 098
)Oybmof‘a; NI DOy E 5&‘50“
I s plosl ey ,Soo $0 110 olul 4 L-605

S JiU 1 alise diged dw (omyp olaie &
Ko o cend) (6,5 MT)S b oo yuons swo..\.i’uJ:J"
obles wabanlae 0S5 b ooas gyl Sldes 5 (V-
o8 (Bl ax 3 VY'Y glos 10 oad T diges a5 ol 573
leo jo 00l gyl Oldes aiges g el Voo S0 4
A8 18 el S Soe a4 o F il as o VYYY
ol Gialesl s 513 ™ ol Lislesl cos ladiges
91008 ($3g0e 9,3 b Ve Codliul (el - YO Sug L
Fa e Gulen g 4l » fodes 77 Gloleny o
SLEd VY S )0 diged dw (ol s gl ol pll

T

L605 Substrate, LC-L605, L605 Substrate, Anneal
Solution HT As-clad @732°C/100h

[T] Cawloals ol

i e
o~

Pin-on-disk test

o o
S} %}

Volume wear loss of disks (mm’)
o

dw 1605 iz 5l 56 SN ol o anslis )Y S0
I¥oas 5o Sldes 5 655 )15 25s, o T (6 o Sl

oabodple x> a5 Sgd oo odalive VY S 3lao

7S slazr g BB Olsee & o Sl aiged 5l (5 (3,
G Casloads gl Sldes diged 4 Suo3 Lo ,a5 5 00y
0P S Gl e 93 055 a5l e Ko ©)le

35. Haynes 25
36. Annealed
37. Sliding wear testing
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38. Cast iron
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44, Laser additive manufacturing
45. Plasma arc weldding
46. TWI (The Welding Istitute)
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