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View field: 127 ym Det: SE 20 pm
SEM MAG: 1.00 kx | Date(mi/dly): 01/26/23

> - o - w g
SEMHV:15.0kV | WD:16.62 mm SEMHV:15.0kV | WD:17.04 mm

View field: 127 ym Det: SE 20 pm View field: 127 ym Det: SE 20 pm
SEM MAG: 1.00 kx | Date(midly): 01/26/23 SEM MAG: 1.00 kx | Date(ml/dly): 01/26/23

-
MIRA3 TESCAN

(s oAl Al day g AdliA L are 8 ol die el Z3lail (SEM) gslall (S5 ST eaall ¢ 7084

166



sclaliiiuy

235 (Ni-G65WC-06Cr) ol il (5 yal) (il Sl el pal AalSal 5o Jlal) ind) (g el i) )

el ya) 2y s J 5 pmanal) zMaill el g SSIV) jemall (and I A8LaYl Dl 5 5 Aabusall 5 5000l (and ) jal

2l dglae GlAS 5 09 SI (ama g GSEN 20 IS (e Ailiaall ae il 2alad () aa g Cus ((1000°C) e 5ol all aulil)

Al Ay el (el (55 ST gmalllgia s ) ISl (pame pailimds mny i bl BV (5 ) el

35 el ¢ (Pa\axS 840 ) 330k Llef) Al A e S IR cuiiad ) (Asboal) 5 a3 8 aMlall) Leia

OV WS (el 3ale pa uSe anlily (78) cilS dpabise il Loty ¢ aie il 3ala aa (53 )l Gy (JSly lae 46) (b (3D
U Gawat8ab ) e Jae ) sall Gl Sa oy ) 8aleS Jae (oA Sl oy S dga

References

1. Wuy, Z, Lj, S, Fan, X, Vogel, F,, Mao, J., & Tu, X. (2023). In-situ preparation of robust self-
lubricating composite coating from thermally sprayed ceramic template. Journal of
Advanced Ceramics, 12(2), 357-372.

2. Fauchais, P. L., Heberlein, J. V., & Boulos, M. 1. (2014). Industrial applications of thermal
spraying technology. In Thermal spray fundamentals Springer, Boston, MA, 1401-1566.

3. Galedari, S. A.,, Mahdavi, A., Azarmi, F., Huang, Y., & McDonald, A. (2019). A comprehensive
review of corrosion resistance of thermally-sprayed and thermally-diffused protective
coatings on steel structures. Journal of Thermal Spray Technology, 28(4), 645-677.

4. Darweesh, S. Y., Alj, A. M., Khodair, Z. T., & Majeed, Z. N. (2019). The effect of some physical
and mechanical properties of cermet coating on petroleum pipes prepared by thermal
spray method. Journal of Failure Analysis and Prevention, 19(6), 1726-1738.

5. Sergi, R., Bellucci, D., & Cannillo, V. (2020). A comprehensive review of bioactive glass
coatings: State of the art, challenges and future perspectives. Coatings, 10(8), 757.

6. Ahmed, H. H.,, Ahmed, A. R., Darweesh, S. Y., Khodair, Z. T., & Al-Jubbori, M. A. (2020).
Processing of Turbine Blades Using Cermet Composite Materials. Journal of Failure
Analysis and Prevention, 20(6), 2111-2118.

7. Tesar, T., Musalek, R, Medricky, J., Kotlan, ]., Lukac, F., Pala, Z., .. & Curry, N. (2017).
Development of suspension plasma sprayed alumina coatings with high enthalpy plasma
torch. Surface and Coatings Technology, 325, 277-288.

8. Darweesh, S. Y., Jassim, I. K., & Mahmood, A. S. (2019, September). Characterization of
cerment composite coating A1203-Ni system. In Journal of Physics: Conference Series, IOP
Publishing,1294 (2), 022011.

9. de Campos, P. K., Cardoso, B. R, Furtado, H. C,, Pimenta, A. R., & Diniz, M. G. (2020).
Characterization of mechanical and surface finishing properties of metallic coating
obtained by arc electric thermal spray. Brazilian Journal of Development, 6(3), 11078-
11090.

10. Odhiambo, J. G., Li, W,, Zhao, Y., & Li, C. (2019). Porosity and its significance in plasma-
sprayed coatings. Coatings, 9(7), 460.

11. Amanov, A. (2019). Wear resistance and adhesive failure of thermal spray ceramic
coatings deposited onto graphite in response to ultrasonic nanocrystal surface
modification technique. Applied Surface Science, 477, 184-197.

12. Chen, Z,, Li, H,, Ren, L., Li, Y., & Liu, C. (2020). Effect of Tungsten Carbide Addition on the
Wear Resistance of Flame-Sprayed Self-Lubricating Ni-Graphite Coatings.Journal of
Materials Engineering and Performance, 29(2), 1156-1164.

167



13.Sabzi, M., Dezfuli, S. M., & Far, S. M. (2018). Deposition of Ni-tungsten carbide

14.

nanocomposite coating by TIG welding: Characterization and control of microstructure
and wear/corrosion responses. Ceramics International, 44(18), 22816-22829.

Hasan, D. H., & Fathi, S. J. (2021). Properties and Electrical of Nano composite (Nil-

xSrxFe12019) prepared by sol-gel. Samarra Journal of Pure and Applied Science, 3(4), 134-

147.

15.Ali, M. Y., & Alj, A. M. (2022). Effect of annealing temperature on the structural, optical and

16.

17.

18.

19.

20.

topographical properties of cadmium oxide (CdO) nanoparticles Films. Samarra Journal of

Pure and Applied Science, 4(3), 89-99.

Munday, G., Hogan, J.,, & McDonald, A. (2020). On the microstructure-dependency of
mechanical properties and failure of low-pressure cold-sprayed tungsten carbide-nickel
metal matrix composite coatings. Surface and Coatings Technology, 396, 125947.

Luo, X,, Smith, G. M., & Sampath, S. (2018). On the interplay between adhesion strength and
tensile properties of thermal spray coated laminates—Part I: High velocity thermal spray
coatings. Journal of Thermal Spray Technology, 27(3), 296-307.

Yung, T. Y., Chen, T. C, Tsai, K. C,, Lu, W. F,, Huang, J. Y., & Liu, T. Y. (2019). Thermal spray
coatings of Al, ZnAl and inconel 625 alloys on SS304L for anti-saline
corrosion. Coatings, 9(1), 32.

Humeedi, S. H., Shafeek, N. A., Ahmeed, H. H., & Darweesh, S. Y. (2020, November). The
Effect of Adding Titanium Nanoparticle Oxide on the Physical Properties of Nickel by
Powder Method. InJournal of Physics: Conference Series, [OP Publishing, 1664( 1),
012078.

Salih, E. ]., Allah, S. M. A., Darweesh, S. Y., & Mohammed, H. A. (2021, September). Study of
some of the physical variables of a metal-based system using the powder method.
In Journal of Physics: Conference Series, IOP Publishing, 1999(1), 012068.

168



Samarra J. Pure Appl. Sci., 2023; 5 (1): 160-169 Nibras M. et al

IRRGI Samarra Journal of Pure and Applied Science SJPAS

Academic Scientific Journals

p ISSN: 2663-7405

www.sjpas.com
e ISSN: 2789-6838

Using Thermal Spraying by Flame to Calculate the Physical
Parameters of a Nickel Based System

Nibras M. Ibrahim1, Afrah R. Mezher?, Salih Y. Darweesh?, and Adil Alshoaibi?

1 Department of Aldour Education, Education of Saladin, Iraqi Ministry of Education General Directorate, Iraq.
2 Department of Physics, College of Education Tuz Khurmatu, Tikrit University, Tikrit, Iraq.

3 Department of Physics, College of Science, King Faisal University, Al Ahsa, Saudi Arabia.

Article Information

Received: 13/02/2023
Accepted: 08/03/2023

Abstract

Keywords:

Thermal spraying, cermet
materials, metallic system,
chrome, composites.

Corresponding Author

E-mail:
salih.youins@tu.edu.iq
Mobile: 009647703978848

The method of thermal spraying by flame was used to treat turbine
blades used in electric power stations and oil pipelines that suffer from
external corrosion, cracks and damage, where a nickel coating was
prepared with two materials, the first is tungsten carbide WC at a
constant rate (5%) and the second is chromium metal (Cr%) with
different percentages (0,2,4,6,8) %. Samples of a square shape with a
diameter of (1cm) were prepared from out of service turbine blades after
they were cut, and then the powders were mixed as a whole well and the
coating was carried out by a thermal spraying device with a flame. The
samples were sintered with heat at (1000°C) for only two hours. After
that, the Vickers hardness, porosity and adhesion strength test was
carried out, and pictures of the samples were taken through a scanning
electron microscope with increasing the reinforcement ratios. Where the
highest hardness was (840 kg/mm?), and the highest adhesion strength
was (46 MPa) in direct proportion to the support material, while the
least porosity was (8%) in inverse proportion to the support material. It
showed the amount of crystalline consistency and mechanical
interlocking, which in turn gave distinctive and encouraging results, as it
was found that the best strengthening percentage was (8%), as the
surface consistency and the distinct crystallineness of the powders
sprinkled on the base of the coating were noted.
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