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Editor’s Note 
Dear Readers, 
 
Welcome to the latest edition of SPRAYTODAY Magazine, your premier source for 
all things related to thermal spray technology. We are thrilled to bring you this 
special issue, which not only highlights the latest advancements and trends in 
thermal spray field but also looks forward to one of the most significant event on 
the thermal spray calendar: the 2nd Indian Thermal Spray Conference and Expo 
(NTSC2025) https://www.indtsa.org/ntsc-2025. Scheduled to take place from 
February 21-22, 2025, at the esteemed CSIR-Institute of Minerals & Materials 
Technology (IMMT) in Bhubaneswar, this conference promises to be a hub of 
innovation and collaboration. The event will gather leading experts, researchers, 
and industry professionals from around the globe to discuss cutting-edge 
developments, share insights, and explore the future of thermal spray technology. 
With a robust lineup of keynote speeches, technical sessions, and an expansive 
expo showcasing the latest equipment and materials, this conference is set to 
elevate our understanding and application of thermal spray techniques. 
 
In this issue, we are also delighted to feature a series of articles that delve into 
the recent trends shaping the thermal spray industry. Our contributors have 
explored a range of topics, from advancements in coating materials and 
application methods to the integration of artificial intelligence and automation in 
thermal spray processes. These articles provide a comprehensive overview of the 
current state of technology and offer a glimpse into the innovations that are 
driving the industry forward. 
 
I am particularly pleased to be allowed to recommend to you the latest issue of 
the SPRAYTODAY. This issue includes invited innovative featured articles from 
industry and academia experts on “Non-destructive Evaluation of Porosity in 
Thermally Sprayed Coatings Using Permeability Measurement; An Attempt to 
Understand Stainless 316 Powders for Cold-Spray Deposition; Dense Sinkor® 
Coating for Sink Roll Application”, that illustrate current research trends in 
thermal spray development. 
 
As we navigate the pages of this magazine, let's collectively embrace the spirit of 
innovation and collaboration. The thermal spray community in India is not just 
witnessing change; it is driving it. We hope this edition sparks inspiration, fosters 
knowledge exchange, and fuels the passion for pushing the boundaries of thermal 
spray technology. 
 
Thank you for being part of our journey. Be healthy, active, and curious!  
 
Best Regards, 

 
(Dr. Satish Tailor) 
 
 
 
 

 Editorial 
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 Non-destructive Evaluation of Porosity in 
Thermally Sprayed Coatings Using 
Permeability Measurement 
 

By Aadil1,2, Praveen R2, Matt Siopsis3, Dheepa Srinivasan2,4  
1Indian Institute of Science, Bangalore -560012 (India). 
2Pratt and Whitney, Research and Development Center, Bangalore – 560012 (India). 
3Pratt & Whitney, East Hartford, United States. 
4 MS Ramaiah University of Applied Sciences, Bangalore, India. 
Email : Aadil1@iisc.ac.in   

The assessment of porosity in thermally sprayed coatings, 
particularly ceramic coatings, is a challenging and error-
prone task due to artifacts associated with metallographic 
specimen preparation. Existing methods for porosity 
evaluation in thermal spray coatings are predominantly 
qualitative in nature. This article is an attempt to enable a 
more quantitative measurement of the porosity using a 
permeability tester based on the principles of pressure 
drop across a porous framework, using a Kermetico 
permeability rig on an air plasma sprayed MCrAlW coating 
with an unknown porosity. Porosity and volume fraction of 
the coating were evaluated and validated using microscopy 
and a transfer function was established, correlating 
permeability with pore size.   

Thermally sprayed coatings, such as thermal barrier 
coatings (TBCs), are engineered to be porous to maximize 
their thermal insulation performance (Ref. 1-2). The 
porosity ranges from 5-25%, based on the actual 
component and application, such as for oxidation and 
thermal protection or for use as an abradable coating (Ref. 
3). For many of the functional applications, it becomes very 
challenging to get reliable and repeatable data on the 
coating porosity. Establishing the coating thickness, 
porosity, and interfacial characteristics (with the substrate) 
are part of the production quality control processes (Ref 4). 
The current process for evaluating the coating quality is via 
metallographic analysis which involves subjecting the 
coating through a rigorous mechanically intense process 
such as sectioning, mounting, grinding, and polishing, 
which can result in significant damage and cause pull outs 
that may exaggerate the sample porosity and may tend to 

cause rejections in the coating during quality control (Ref 
5, 6). It therefore becomes imperative to develop other 
methods of assessing the coating quality, especially via 
non-destructive techniques. Non-destructive techniques 
such as pycnometry (Ref 7), gamma-ray transmission (GRT) 
(Ref 8), X-ray computer tomography (CT) (Ref 9), Ultrasonic 
testing (Ref 10), Infrared thermography (Ref 11), and 
Terahertz time-domain spectroscopy (Ref 12) have been 
attempted, and have their respective merits and de-merits. 
There is a need for a simpler and agile technique to assess 
thermally sprayed coatings porosity during production.  

In this study, a Kermetico permeability rig (Fig. 1a) was 
used to measure the volumetric fluid flow rate through 
porous coatings by using the pressure drop across the 
coating, placed along with sintered porous discs of known 
porosity. This technique, designed for calculating the 
volume fraction of interconnected pores, requires a free-
standing coating for qualification, making it an effective 
candidate for non-destructive evaluation in production 
settings. The purpose of this effort is to establish a reliable 
baseline for using this permeability rig to evaluate porosity 
in abradable coatings by identifying the correct porous disc 
for spraying. Assuming negligible inertia for gas through 
interconnected pores, the coefficient of viscous Gas 
Permeability (Yn) is calculated using Darcy’s equation Eq. 
(1), which considers the pressure gradient (∆P), thickness 
of the sample (d), cross-sectional area (A), dynamic 
viscosity (h), and volumetric flow rate (Q) of the test fluid.   

𝑌𝑌𝑛𝑛 =  𝑄𝑄∙ℎ∙𝑑𝑑
𝐴𝐴∙∆𝑃𝑃

         [1] 
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 The rig comprises of a pressure gauge, pressure 
regulator, two flowmeters, and a test cell with specific 
technical characteristics as shown in Fig. 1a.  The working 
range of the permeability rig with compressed air / 
nitrogen as the fluid is (0.01-21) * 105 Pa. To start with, 
the pressure regulator is connected to compressed air. A 
210 Soft Buna-N O-ring was placed in the chamber as 
shown in Fig. 1b, to ensure an airtight stack for measuring 
accurate fluid flow across the sample of interest, with 
grease applied to the O-ring to ensure a leak proof 
interface (Fig. 1c). The free-standing coating was placed 
on top of the O-ring, followed by the porous sintered disc, 
as shown in the schematic Fig. 1(d). The cell lid was 
secured with four thumb screws, and compressed air was 
passed through the combination of porous sintered disc 
(P), free standing coating (referred to as ‘dummy coating 
– ‘D’) and the O-ring ‘O’.  The pressure was controlled by 
the pressure regulator and recorded by an electronic 
pressure gauge, as shown in Fig. 1a. The rig consisted of 
two flow meters (I and II) with maximum flow rates (Q) of 
5.6 ml/min and 51 ml/min.  

A NiCrAlW air plasma sprayed free standing abradable 
coating of unknown porosity was taken as the test 
sample ‘D’, in the form of a disc having a diameter of 25.4 
mm and 2.47 mm thickness. Porous stainless-steel 
sintered discs, with a pore size of 2, 5, 10, 20 and 40 μm, 
were procured from McMaster, USA, and verified for 
porosity using scanning electron microscopy (Carl Zeiss, 
Ultra55, FESEM). Fig. 2 shows representative SEM 
micrographs of porous discs of 2 μm (Fig. 2a) and 40 μm 
(Fig. 2b) to indicate the pore sizes (inserts). Fig 2c is a 
representative SEM micrograph of the NiCrAlW coating 
with unknown porosity. The nominal composition of the 
coating was 71.92% Ni, 9.14% Cr, 7.47% Al, and 11.46% W as 
measured using Energy dispersive X-ray spectroscopy 
(EDS).  

To characterize the pore size of the coating (D) with 
unknown porosity, combinations of the porous discs (P) 
and Dummy (D) were utilized in three different 
configurations along with the O-ring (O), designated as 
OD, OP, and ODP, as depicted in Fig. 3. For each 
configuration, nine trials were conducted by three 
separate operators to ensure the repeatability of the flow 
data. 

OP showed high permeability across all pore sizes from 2 
μm, 5 μm, 10 μm, 20 μm, and 40 μm) and did not show any 
sensitivity to the pressure. In fact, at very low pressures, 
the flow maxed out indicating that each disc offered 

minimal resistance to gas flow, owing to the open pore 
network within the sintered discs allow free flow of the 
gas with little or no resistance.  OD on the other hand 
exhibited a permeability of 1.4 ∗ 10−22 𝑚𝑚2 . The 
systematic variation of permeability with ODP with 
different sintered discs is shown in Fig. 4, indicating a 
linear relationship between flow rate (Q) and pressure 
differential (∆P), in accordance with Darcy’s equation.  
ODP with a 2 µm disc showed a lower slope (21.45) 
compared to the 20 µm (22.59) vs the 40 µm disc (22.54), 
as expected.  Table 1 lists the measured slope, and the 
viscous permeability coefficient (Yn) calculated using the 
slope.  

 

 
Figure 1: (a) Gas Permeability Tester (b) Experimental Cell, 
(c) O-ring with grease, (d) schematic of the coating gas-

permeability rig  
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Figure 2: Representative SEM taken from (a-b) sintered porous discs with average pore sizes of 

2 µm and 40 µm, (c) NiCrAlW coating along with its (d) EDS elemental spectrum 

 
Figure 3: Configuration of, O-ring (O), ’D’ and porous sintered discs (P) used for measurements  

 
Figure 4: Flowrate Q (ml/min) vs Differential pressure  
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 Table 1: Permeability of sample OD and ODP 
 

Sample 
µm 

Measured 
Slope 

Calculated Permeability 
(𝒎𝒎𝟐𝟐)  ∗ 𝟏𝟏𝟏𝟏−𝟐𝟐𝟐𝟐 

“D” 24.82 1.40 
+ 2 µm 21.45 1.21 
+ 5 µm 22.69 1.28 
+ 10 µm 23.90 1.34 
+ 20 µm 25.59 1.44 
+ 40 µm 22.54 1.27 

 
It is interesting to note the linear increase in permeability 
from 1.21* 10-22 m2 (for 2 µm) with the pore size up to 20 
µm (1.44 * 10-22 m2) and the dip to 1.27 * 10-22 m2 for the 
40 μm sintered disc. This clearly brings in the choice of 
sintered disc for carrying out the measurements on the 
coating with unknown porosity and brings in the interplay 
between the restricted flow between the coating and the 
pore size of the disc. For smaller pore sizes (2 μm and 5 
μm), the disc introduces an additional bottleneck, limiting 
the flow more than discs with large pores. As pore size 
increases (10 μm and 20 μm), there is a larger volumetric 
flow diminishes, and the permeability of ODP approaches 
that of the coating alone (1.4∗ 10−22 𝑚𝑚2). As the sintered 
discs pore size increases further, to 40 μm, the sheer 
volume of flow ceases to have any significant effect on 
the pressure drop and possibly the thicker framework of 
the disc serving to block accessibility of gas flow through 
the coating and hence reduce the overall permeability. 

Plotting permeability versus pore size of ‘P’, gives an 
inverted bell curve as shown in Fig. 5. This was fit into a 
parabolic curve between pore size (x) and permeability 
(y) as represented below in Eq. 2:  

𝑦𝑦 =  −6 ∗ 10−26𝑥𝑥2  +  2 ∗ 10−24𝑥𝑥 + 1 ∗ 10−22  [2] 

By considering the ODP samples as a series of 
membranes comprising  two flow resistances (D and P), 
Eqn. 2 can be used to determine the effective pore size 
for the coating with unknown porosity ‘D’, Interpolating 
the permeability of OD (1.4 * 10-22 m2), into Eq. 2, The 
pore size associated with the ‘D’ coating was calculated 
to be 13.71 to 31.06 μm (as shown via dotted lines in Fig. 5). 
This was seen to correspond with the measurement made 
via the SEM image (Fig. 1c), showing a range of 15-20 μm 
for ‘D’. 

Thus, this preliminary study is a simple demonstration of 
the use of a non-destructive technique for measuring 
porosity in plasma-sprayed coatings using the Kermetico 
rig. The key takes away from this is to enable the right 
set of porous sintered disc to choose for effective 

measurement of porosity, based on volumetric flow is 
valid for pressure drop across interconnected porosity in 
thermal sprayed coatings.  

 
Figure 5: Permeability of the combination (ODP) vs pore 

size of porous disc   
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Abstract 
Cold gas dynamic spray (CS) is a unique technique for 
depositing material using high-strain-rate solid-state 
deformation. A major challenge for this technique is its 
dependence on the powder’s properties, and another is 
the lack of standards for assessing them between lots 
and manufacturers. The motivation of this research was 
to understand the variability in powder atomization 
techniques for stainless steel powders and their 
subsequent properties for their corresponding impacts on 
CS. A drastic difference (~30%) was observed in the 
deposition efficiencies (DEs) of unaltered, spherical and 
similar sized stainless steel (316) powders produced 
using centrifugal (C.A) and traditional gas atomization 
(G.A) techniques. The study highlights more on the 
differences on a precursor level. 
 
Introduction 
Cold spraying of austenitic stainless steels is widely used 
to improve surface corrosion resistance and is well 
studied by several researchers. In the CS study using 
water atomized (W.A), and gas atomized (G.A) stainless 
steel powders extensive deformation was observed in 
W.A powder leading to more hardness in its coating [1] 
The irregular powder morphology results in better drag 
characteristics resulting in higher particle velocities [1]. 
Brewer’s study [2] compares 3 different G.A stainless-
steel 316 powders with different particle distribution and 
observes different initial phases in the powders. They 
recorded a variation in atomized powders between 
batches/lots and manufacturers. These have been 
systematically identified as factors that affect CS 
deposition. Centrifugal atomization (C.A) is a process that  
 

utilizes centrifugal forces to break up a rotating sheet of 
liquid into fine droplets. While C.A powders are widely 
used in additive manufacturing, powder metallurgy, 
limited information is available on its use with CS [3, 4]. 
Unlike two-fluid atomization techniques, the centrifugal 
process can be controlled better and can achieve a 
narrow particle size distribution (PSD). This process also 
results in higher solidification rates 108 °Cs-1 with 
respect to G.A 106 °Cs-1 and W.A 107 °Cs-1 atomization 
techniques [5]. C.A technique typically produces powders 
with higher density, similar sphericity and roundness 
compared to gas atomization. Hence comparing the 
properties of C.A and G.A powder would improve the 
understanding of their impact on CS ability and assist 
towards the development of powder production for CS. 
This article emphasizes more towards powder 
assessment, and significant coating properties are 
presented. 
 
Experimental 
Stainless Steel 316 powders with identical composition 
mentioned in Table 1 were used for this study. These 
powders had an identical PSD. These powders were used 
to spray cold spray coatings on aluminum substrates with 
identical parameters.  Further details regarding 
experimental methods are documented in the published 
article https://doi.org/10.3390/powders2010011  
 
Table 1: Chemical composition of powders used for cold 

spray 
Composition Fe Cr Ni Mn C Mo Si P O N 
G.A powder Bal 16.9 11.59 0.46 0.02 2.39 0.7 0.04 .03 .01 

C.A powder Bal 17 11.5 1.35 0.03 2.16 0.87 0.037 .04 .0588 
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Figure 1: Snapshot of the powder particles from the shape analyzer (a,b) roundness (c) and sphericity (d) distribution of 

both powders 

 

Figure 2: Particle Size Distribution for both stainless steel 
powders obtained using laser diffraction and µCT 

techniques 

 

Figure 3: µCT scan results – snapshot of the scan volume 
(a) G.A powder (b) C.A powder (c) Pore size distribution 

Discussion  
Powders obtained from C.A and G.A techniques were 
spherical. C.A powder showed less agglomerated satellites 
relative to the G.A powder. These satellites may be 
postulated to have significant variances in the deposition 
efficiency of the cold sprayed coating. Particle size 
distribution (μCT and Laser diffraction) and 3D 
characterization was measured for both precursors as 
shown in Figure 1, 2 and 3. These results showed some 
minor differences between both the powders possibly due 
to presence of agglomerates. The C.A powders exhibited 
higher sphericity and roundness above a 35μm size. C.A 
powders had a significantly lower fraction of fine pores and 
larger fraction of coarse pores compared to G.A. At 
dimensions between 30-60μm C.A powders exhibited 
higher porosity. 

Powder characterization was also done using XRD and 
EBSD analysis.  Figure 4. shows EBSD   scans (IPF and 
Phase maps). It was clearly noticed that the ferrite content 
present in smaller fragments of the powder can be 
associated with the higher solidification rates of the 
particle. A significantly lower fraction of grain boundaries 
<5 deg was observed with C.A powder. This can be 
associated with the solidification rates of the C.A powder. 
Larger grains were present in the C.A powder as seen in 
Figure 5. G.A powders had a high fraction of the LAGB 
leading to grain coarsening. Nano hardness was measured 
on the cross-section surface of both powder particles. 
Various areas within the particle were intended to 
delineate the differences within the particle. The nano- 
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Figure 4: EBSD data IPF (a,d) Phase map (b,e) IQ map with red (>2°,<15°) LAGB and blue HAGB (>15°) boundaries (c,f) for 

G.A and C.A powders respectively 
 

 
Figure 5: Total misorientation (a) and grain size distribution 

(b) obtained from the G.A and C.A powder EBSD scans 

 
Figure 6: Force-Displacement curves for C.A and G.A 

powders (nano-indentation) 

indentation curves are shown in Figure. 6. This curve 
represents an average and 3σ distribution in the loading 
section of the test. The C.A particles required a higher 
load for the given indenter displacement. An average 
hardness of 2.65 GPa and 2.87 GPa was recorded for G.A 
and C.A powders respectively. This higher hardness in the 
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C.A powder could be due to the higher fraction of HAGB 
observed with EBSD measurements. The difference in 
cooling rates during atomization could be another 
contributing factor. Other differences in hardness could 
be due to grain orientation with respect to nano indent 
and has been studied by other researchers too. 
Cold sprayed coatings were sprayed on large aluminum 
plates to delineate the differences in deposition 
characteristics. While keeping the deposition parameters 
constant, both the coatings were sprayed to achieve 
~1.3mm thickness. For this sprayed thickness a significant 
difference in deposition efficiency was observed between 
G.A and C.A powder, the latter being lower. Table 2 shows 
details about the deposition cycles.  Both C.A and G.A 
coatings showed similar low microhardness (HV0.3) 
hardness levels near the bond line. However, with 
increasing the distance from the bond line only the G.A 
coating demonstrated a corresponding increase in 
hardness. The C.A coating had a monotonic hardness 
value of ~220 HV from the substrate to the free surface 
indicating lack of cold work and a low degree of 
deformation. Table 3 represents the results of the bond 
test. G.A coating showed higher bond strength than C.A 
coating. The location of bond failure is critical to 
understanding the bond quality of the coatings. The G.A 
coating experience adhesive failure of the FM1000 epoxy.  
For the C.A coating, cohesive failure occurred until at the 
initial layers of deposition.  This shows that the bond 
strength for G.A coatings could be greater than 70MPa 
and C.A coatings failed at 45 MPa tensile strength. The 
lack of deformation or cold work in the C.A coating 
observed from the monotonic hardness levels showed a 
poor mechanical anchoring reducing the bond strength of 
the C.A coating significantly. 

 
Table 2: Cold spray coating parameters 

 

(a) Temperature 
(°C) 

Pressure 
(MPa/psi) 

Standoff  
(mm) 

Carrier 
Gas 

(MPa/psi) 

Powder 
flow 

(g/min) 
 600 3.447/500 10 0.47/68 20 

(b) 
Powder 

Layers to achieve 
 ~1.3mm coating 

thickness 
Deposition time Deposition  

Efficiency (%) 

 G.A 4 32mins 28sec 70.26±0.3 
 C.A 6 48mins 52sec 41.33±0.92 

 
Table 3: Bond strength of the coatings 

  
Bond strength (MPa) 

G.A Coating 68.125 ± 1.10 

C.A Coating 47.5 ± 0.76 

 

Conclusions 
The atomization techniques had a significant impact on 
the deforming mechanisms for cold spray. Despite similar 
morphological characteristics C.A powders had a 
significantly lesser DE compared to G.A powders. Analysis 
of the C.A coatings revealed a lack of bonding between 
C.A particles which was evident from its lower bond-
strength. Aside from the slightly larger powder size 
difference (which was identified much later in the 
investigation), EBSD and Nanoindentation measurements 
revealed some distinct differences between the powders. 
This study found powder nano-indentation to be a reliable 
technique for evaluating cold-spray-ability of the 
material in terms of its deformability. Further evaluation 
of the analyzed EBSD data into tilt, twist and CSL 
boundaries will be reported in future studies. Further 
development in powder shape determination techniques 
using µCT could yield more insight into powder properties 
for cold spray. Low CS deposition efficiency C.A powders 
require further validation in terms of other materials, 
manufacturers, and production lots. A detailed 
microstructure evaluation of the cold-sprayed coatings 
would provide further supplementary information. 
The results obtained can be connected to the variability of 
the production route of the powders. The microstructure 
in the C.A powders corresponds to the higher 
cooling/solidification rates used during manufacturing. 
This in-turn impacts its mechanical properties, internal 
porosity, HAGB etc. Having powder atomization process 
parameters in hand (which are proprietary to the 
manufacturer) could go a long way towards 
understanding and optimizing powders for cold spray. 
This study thus provides comprehensive information to 
the powder precursor assessment using state of the art 
characterization techniques. Such an assessment can 
help better understand the impact on their respective 
coated materials for techniques like cold spray. This will 
also help analyze the commercial feasibility of cold spray 
using all available production routes for powder 
manufacturing. 
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Surface treatment for sink rolls in continuous galvanizing 
line is an important issue due to the unfavorable 
environment of the molten zinc. The corrosion behavior of 
the three types of different thermal spray coatings of WC-
12Co, Al2O3-TiO2, and dense Al2O3 (Sinkor® a MEC coating 
product) were tested in a static molten zinc condition for 
30 days. WC-12Co coatings were prepared by HVOLF 
system (Make MECPL Jodhpur) equipped with MJP 5000 
gun. Al2O3-TiO2, and dense Al2O3 Sinkor® coatings were 
prepared by newly developed Hybrid-LVOF process 
equipped with CERAJET gun (Patented Technology). The 
full information about Hybrid-LVOF process is described 
by S. Tailor et al. [1-2]. The samples were analyzed for 
microstructure, phase and weight changes to understand 
the degradation mechanism of the coating after dipping in 
molten zinc. The results were checked and compared. 
 
The corrosion mechanism of WC-Co coating showed Co-
dissolution followed by carbide detachment from coating. 
Therefore, WC-Co coating is not suitable for molten zinc 
applications. The same results for both materials are 
reported by many researchers. Whereas, in contrast 
Al2O3-TiO2 and dense Al2O3 Sinkor® coatings have shown 
good stability.  
 
However, Zn accumulation was observed on the Al2O3-
TiO2 coating surface and Zn react with TiO2 and form a 
Zn2TiO4, this leads to poor coating surface quality which 
can lead to poor surface quality of galvanized sheet. 
Therefore, Al2O3-TiO2 coating also not suitable for sink 
rolls application. 
 
Whereas, Hybrid-LVOF sprayed dense Al2O3 Sinkor® 
coating remained completely inert to molten zinc even 
after 30 days of exposure and maintains structural 
integrity. No visual defects and coating failure were 
observed even after 30 days test. The Sinkor® coating 
was stable without any defects and changes. No 
signatures were found to support in changing porosity, 

formation of any new phase and accumulation on the 
coating surface and grain growth. It is reported that 
Hybrid-LVOF sprayed ceramic coatings have better 
mechanical and structural properties in comparison to 
plasma sprayed a coatings [1-2], plasma sprayed coatings 
have more porosity and horizontal cracks after molten Zn 
test.  
 
Further cross-sectioned SEM images of 0-, 10-, 20- and 
30-days samples were also analyzed to investigate the 
penetration of molten Zn in the coatings. Microstructural 
analysis shows that no cracks were observed and no 
change in thickness was observed even after 30 days of 
molten zinc testing of dense Al2O3 Sinkor® coating. The 
coating remains non-reactive, and Zn shows stability in 
corrosive environments. Due to dense coating 
microstructure no zinc penetration is observed in the 
coatings as shown in Fig. 1. Thus, it can be said that dense 
Al2O3 Sinkor® coating does not undergo any thickness 
reduction and does not lose coating integrity even after 
30 days of test. Moreover, no phase changes were 
observed. Further no stress has been generated in the 
Sinkor® coating. 
Before weighing, samples were cleaned in an acid 
solution to remove any solidified zinc followed by rinsing 
with water and hot air drying to avoid any false 
indications of weight gain. The WC-12Co coating showed a 
decrease in weight as the dipping time increased due to 
Co dissolution but it was observed that the weight loss 
percentage is less in comparison to traditional HVOF 
sprayed coating.  
 
Whereas, Al2O3-TiO2 coating showed a very marginal 
weight gain with the increase in dipping time due to 
formation of Zn2TiO4 on the coating surface. Sinkor® 
coating has shown no change in weight which shows the 
chemical inertness of the Sinkor® coating. The weight 
change data is shown graphically in Fig. 2. 
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Figure 1: Sinkor® SEM microstructures after the molten zinc corrosion test for (a) 0, (b) 10, (c ) 20 and (d) 30 days 

 
 

 
Figure 2: Weight change in coating after molten zinc 

corrosion test 
  

Conclusions 
The findings of this study may solve an existing major 
corrosion and wear problem of the steel industry 
associated with pot rolls, including a sink roll and two 
stabilizer rolls, during Galvanizing process. MECPL 
Jodhpur has developed a special process and coating 
Sinkor® to solve this problem and it could greatly 
improve the service life of a sink roll.  
 
 

Hybrid-LVOF process is a new patented technology, 
mainly designed for thin and dense ceramic coatings.  
Hybrid-LVOF sprayed dense Sinkor® coating could be a 
very good solution for protecting galvanizing pot plant 
hardware for a prolonged duration.  
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