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ABSTRACT

Precipitation-hardened nickel based superalloys are very difficult to weld in a defect-free manner due to the formation of hot
cracks in the weld metal as well as liquation cracks in the heat affected zone. Laser Cladding has been recognized as the one
of the most attractive and promising state of the art welding to improve weld quality and repair high cost components such
as industrial turbine blades. In this study, IN625 used as the filler was deposited on IN738LC mechanical samples by laser. The
microstructure and metallurgical defects such as oxide phases, porosities and cracks were investigated by optical microscope
and scanning electron microscope. The low oxide phase and porosity were observed at the deposited layer. Furthermore,
the hardness and tensile properties of the base metal and the deposited samples were evaluated at room temperature. The
results have shown that the yield stress and tensile strength of the deposited samples campare well with base material (1.2%,
3.2%, respectively) while the average values of Hardness and ductility decreased significantly (11.0% , 33.3%, respectively).

Keywords: Laser Cladding, Gas turbine blade Repairing, IN738LC Superalloy.

Received: 30 April 2018 | Accepted: 27 April 2019

* Corresponding Author:

Ali Mohammad Kolagar, MSc

Address: MavadKaran Engineering Company, Mapna Group, Tehran, Iran.
Tel: +98 (26) 6196650

E-mail: kolagar.Alimohammad@Mapnamk.com

oy

http:metalleng.ir/



http://www.SId.ir

ALCEIWE,Oh vl

&

U/u%)(:f

)70 Lo (SLis ¥ IN738LC USG5 aly W1 g (Sl olgh 9 jUsLuojay (ow)

STV JOA N VOIS

Ol el e 09,5 (S 0lge (aigen 515 65 )5lle 5 Sl (cuiigee )l i)l

Ol el s 05,5 )5 0lg0 cwaige &5 58 wlge | 2S0 -Y

oS>

*

35 Gl 50l G 5 gl Slakad (3Ll Canio 53 il (5 (Sigz 5 0392 10595 0 (il (5 pdySem CublB Sl ewisd Eote Cigay S5 AL (slaslT g
b ol ) gLl g (65592 oS 9290 (Al LS (el Cansl 0 (oans 53 b SLts Y alex 5l (5S> (g8 slaby 5l 650 L g el bl e
ol .l S5 ,e0le Cgae g o JLid Y ING25 5LIT e L8 L NAYAG wl> 50 SaS 4y IN738LC S5 4y LT joges (i 5l olodiges udods ol jo
P ez AY (SIS 35h .28 E a0 0590 (S99 (595 98 Sene Lansgs Ll S e b g ez Yl 8 JliSla s j0 S 5 g Jolsu sapns]
QESlog) Coxdg il plabl Sz rizran 0 odslive (555g Ko pglal )0 (s Y jo Sl (4l doyd (rizman 5 (GaST Sl o5 j5a> sl 58w
IN73BLC 5LIT 9 (308 )luslisl b 5 jSooen b Ll (5o 5 Lanee (slod (225 (0155 g 08 plonil s 58 5 ou Glas Y (gladigad (59, 5 (SlSe (slogyges]
515 255 ol L osd i Y (ladines siles S plSxias § abess Sl (yl5es bansgie o5 Canl 00l i SelSio lg ks 85 )5 dunglin 5,50
e il 2lS OBYYIY ) Ve a5 o) cglabaoMo LB sk T (s oty collani s 5 siims e Lanagie g CBYIY 6 /¥ o 5 ) aLblas iz idlis] al,

IN738LC 5LIT 500 G5 55 02 (3Ll 30 L (Lt Y s g0alS (5Ll

a5 edigd o gy S5l slasld e () JSo
SO 5| 5YL ggame) 35,0 Ti g Al yolic 5 YL yolie
(Sibosk Saio 3 05)l0)0% 5 (Sl Sl ey Cobl
gl il ez o s gi LT oyl
yolie Lwlas bl Slalad jl atws ol 6, Kas> Lgos
V56 s Sloll 56 sle i aizmen ¢ 3L
S5z (e )0 Gher 4l ,o (9,55 S a4 dies
S ab slagldlngw 8ly yo adbioe O 5l om by
Jolie g9 ondls bl v Slige, b adl el
ol b yoails (55 olesl b g gd arals YU g5
3 SloynS el «ogd ddlate jolxe sl 8 ¢ glas 4Y
oo 5 usdsSd sles o a5 1, oled oS
S (oo a1y 2Bl e ST (ol @) e T gl
a8 dale> (Ji 0pd Jeie 4l cnl LSlag; g0l

1. Liquidus Temperature
2. Solidus Temperature
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9. Hot Isostatic Pressing
10. Wire Cut
11. Oxalic acid
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3. artially Melted Zone
4. Liquation Cracking
5. Tungsten Inert Gas
6. Laser Beam Welding
7. Laser Cladding

8. Filler Metal
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12. Gage Length
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14. Dilution
15. Cold Shut
16. Lack of Fusion
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18. Columnar Cellular

19. Columnar Dendritic
20. Equiaxed Dendritic
21. Temperature Gradient
22. Solidification Speed
23. Laser Power

24. Laser Beam Diameter
25. Laser Scanning Speed
26. Filler Feeding Rate

27. Substrate Temperature
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17. Heat Affected Zone
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28. Solidification Cracking
29. Hot Crack
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30. Energy-Dispersive X-ray Spectroscopy
31. Terminal Solidification Products
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