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Abstract: A challenge for directly coating diamond on metallic substrates is the large residual 

stress near their interfaces due to the large mismatch in the coefficients of thermal expansion 

(CTEs) that leads to cracking or delamination of the diamond coatings from the substrates. In 

this work, femtosecond (fs)-laser texturing was applied to fabricate various periodic microgrids 

on stainless steel (SS) 316 substrates for enhancing the adherence between the SS 316 substrates 

and the diamond coatings grown using the laser-assisted combustion flame chemical vapor 

deposition (CVD). Through adjusting the dimensions of the microgrids with different fs scanning 

parameters, the diamond coatings with a maximum thickness of 19 μm can be grown with 

quality factors up to 96% as analyzed by Raman spectroscopy. The corresponding large diamond 

crystals with an average grain size of 9 μm can be obtained on SS316 substrates by optimizing 

the fs-laser texturing process. The enhanced adherence between the SS 316 substrates and 

diamond coatings can be attributed to the stress relief and the improved mechanical bonding. The 

growth kinetics of the diamond coatings on fs-laser-textured SS 316 substrates were also 

revealed through the phase constitutions and morphology characteristics. This work is 
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anticipated to provide a new strategy and guidance for the growth of diamond coatings on 

metallic materials with strong adherence at the interfaces.  

Keywords: Femtosecond-laser texturing; Laser-assisted combustion flame chemical vapor 

deposition; Growth kinetics of diamond coatings. 

1. Introduction

Diamond is a unique material with excellent properties including high hardness, high 

thermal conductivity, chemical inertness, broad-spectrum optical transparency, and electrical 

insulating properties, which have all been extensively applied in the optical, mechanical, thermal 

and electronic domains [1-3]. In particular, chemically inert diamond coatings with high 

corrosion resistance can protect steel components from environmental erosion. Possible 

applications of diamond-coated steel substrates include and are not limited to cutting tools, 

bearings, and sensors in harsh environments. Diamond coatings on iron (Fe)-based substrates 

have attracted tremendous attention for applications under extreme conditions [4,5]. It has been 

demonstrated that the diamond coatings with high quality and large grains can be successfully 

deposited on the WC-Co substrates using the laser-assisted combustion flame chemical vapor 

deposition (CVD) method [6,7]. 

However, diamond coating on steel substrates using CVD method poses significant 

challenges. i) Carbon atoms have a high solubility and a high diffusion coefficient within the 

austenitic steel substrates leading to severe internal carburization of the steel substrate and 

generation of a Fe3C layer [8,9]. Reactive transitional metals, such as Fe, cobalt (Co), and nickel 

(Ni), have strong catalytic effects on graphite formation [8,9]. Accordingly, the decomposition of 

metastable Fe3C phase and the formation of a graphite layer on the surface of steel substrates are 

induced by catalytic graphitization. It has been reported that diamond coatings can grow on the 

graphite layer under a favorable gas phase for diamond formation [5,8]. Nevertheless, the 

graphite interlayer usually exhibits a weak interfacial bonding with the steel substrate, which 

causes the diamond coating to easily peel off from the steel substrate [10]. ii) Large residual 

internal stress derived from the large mismatch in CTEs between diamond and steel substrates 

[11] (mean CTEs of the polycrystalline CVD diamond and the austenite-ferrite transforming

steel from 865 to 35 ℃: αdiamond ≈ 3.5×10
−6

 /K, αsteel ≈ 10.7×10
−6

 /K) occurs during diamond

deposition, which leads to cracks and delamination of diamond coatings from steel substrates [5]. 
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As shown in Fig. S1, the diamond coating deposited on the bare SS 316 substrate experienced 

breakage during the cooling process following a rapid removal of the SS 316 substrate from the 

oxygen-acetylene flame. 

Numerous attempts have been made to improve the adherence between Fe-based substrates 

and diamond coatings. Recently, introduction of interlayers and surface modification have 

become the two most common methods to construct strong binding interfaces. For example, 

internal carburization can be significantly hindered by the presence of an interlayer. Thereby the 

catalytic graphitization effects are suppressed. In general, borides (FeB and Fe2B [12]), carbides 

(SiC 14], CrC [15] and VC [16,
 
17]), and nitrides (CrN [18] and TiN [19]) are considered to be 

the most common interlayers for diffusion barriers. However, it is difficult for the reported 

interlayers to satisfy the requirements for compensating such large CTE mismatch between 

diamond and Fe-based substrates [20,21]. Therefore, surface modification can provide an 

effective alternative to alleviate the internal stress caused by the large CTE mismatch [6,11]. The 

inclination of the modified surface from the direction of the maximum compressive stress can 

change its distribution at the interfaces. The coatings can then be mechanically interlocked to the 

substrates, leading to higher adhesion strength [20]. In addition, the interfacial area is also 

enlarged by the surface roughness to provide numerous nucleation positions. The mechanical 

anchoring between the coatings and substrates is promoted [23]. Previous studies demonstrated 

that surface modification can play important roles in improving the adhesion strength between 

diamond coatings and substrates, such as Mo [24], WC [6], Si3N4 [25]. It was also found that 

surface modification by sandblasting was beneficial to improve the adherence between stainless 

steel (SS) 304 substrates and diamond coatings, which was ascribed to the occurrence of phase 

transformation and rough surfaces [26]. However, apart from residual particles, the stochasticity 

of the blasted surfaces is high, which limits their reproducibility and modification options [27]. 

Recently, laser surface texturing has been developed as a novel, efficient, and economical 

technique to increase the surface roughness of substrates and the contact areas between 

substrates and coatings. For example, plasma-assisted nanosecond (ns) laser machining was used 

to enhance the adhesion of TiAlN coatings on WC/Co substrates, which exhibit a higher critical 

load than that of the TiAlN coatings on polished samples during the scratch test [23]. Laser 

texturing was also found effective in enhancing adhesion of plasma-sprayed Ni-5Al coatings on 

the 2017 Al alloy [28]. Additionally, finite element analyses were conducted to investigate the 
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stress distributions in diamond and diamond-like carbon coatings on the textured steel substrates 

[27,
 
29]. It shows that the stress distribution in the coatings on the textured surfaces is 

significantly changed as compared to that of the smooth surfaces. For coatings on the laser-

textured surfaces, the tensile and compressive stresses appear near the peaks and the valleys, 

respectively. In contrast, the compressive stress is distributed in the coatings on smooth surfaces. 

Therefore, to mitigate the effect of the large CTE difference between diamond coatings and 

metallic materials, laser texturing provides an efficient and reliable way to modify the surface, 

redistribute the stress and improve the mechanical bonding. 

In this study, various periodic microgrid structures were fabricated on SS 316 substrates 

using a femtosecond (fs) laser. The microgrid structures showed positive effects on the 

preparation of adherent diamond coatings on SS 316 substrates, which can be attributed to the 

stress relief and the improved mechanical bonding. The growth kinetics of diamond coatings 

were also revealed by the phase constitutions and morphology observations during different 

diamond deposition times. 

2. Experimental sections

2.1. Substrate Pretreatments 

Commercial SS 316 plates (OnlineMetals.com) with chemical compositions of 82 wt.% Fe, 

18 wt.% Cr, 14 wt.% of Ni, 3 wt.% of Mo, 2 wt.% of Mn, and 0.08wt. % of C were used as 

substrates. The plates were cut into 10×10×1 mm
3
, followed by ultrasonically cleaning in

acetone for 10 min. 

The laser texturing was performed on the SS 316 substrates using a fs laser (Amplitude Inc, 

Tangor) in the ambient air. Various periodic microgrids were fabricated by adjusting the laser 

scanning passes. Fig. 1a illustrates the schematic of the fs-laser texturing setup. The periodic 

microgrid patterns were achieved by scanning the laser spot in two perpendicular directions. The 

laser beam with a wavelength of 1030 nm was controlled by a galvanometer scanner 

(SCANLAB GmbH). The fs laser was focused on the SS 316 substrates with a spot diameter of 

30 μm and scanned at a speed of 1 m/s with a 408-fs pulse duration and 330 kHz frequency for 

25, 45 and 75 scanning passes, respectively. The laser power and pitch distance used in the laser 

texturing were 14 W and 60 μm, respectively. 
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2.2. Diamond Deposition 

After the fs-laser texturing, the substrates with microgrids were ultrasonically seeded in a 

suspension of diamond slurry, which were mixed by 0.1 g nanodiamond (particle size: <10 nm, 

purity: 97.0+%, TCI America
TM

) and 30 mL 200 proof ethyl alcohol (≥99.5%, Sigma-Aldrich).

As shown in Fig. 1b, the diamond coatings were deposited using a laser-assisted combustion 

flame CVD system in open air [6,7]. The gas precursor was a mixture of acetylene (C2H2, 

99.999%), ethylene (C2H4, 99.6%), and oxygen (O2, 99.996%) with a flow rate ratio of 

910:400:1200 standard cubic centimeter per minute (sccm), respectively. In this system, a 

wavelength-tunable continuous-wave CO2 laser (XL1000, PRC Laser Corporation) was used in 

the combustion flame system. The average laser power was set at 250 W and the wavelength was 

set at 10.532 μm to match the CH2-wagging vibrational mode of the ethylene molecules [30,
 
31] 

to promote the diamond growth. A textured substrate was placed under the torch using a 

motorized X-Y-Z stage. The substrate temperature was measured by an infrared pyrometer 

(OS3752, Omega Engineering, Inc.) and maintained at around 720 ℃ during diamond deposition 

using a water-cooling system. The deposition time and microgrid depths for different samples are 

listed in Table 1. 

Fig. 1. Schematics of (a) SS 316 surface texturing using a fs-laser and (b) CO2 laser-assisted combustion flame 

CVD of diamond coatings on the textured SS 316 substrates. 
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Table 1. Parameters of microgrid depths and deposition periods for different sample. 

Sample Name Microgrid Depth (μm) Deposition Period (min) 

SS0-D5 N/A 5 

SS40-D0 40 N/A 

SS10-D30 10 30 

SS25-D30 25 30 

SS40-D5 40 5 

SS40-D10 40 10 

SS40-D20 40 20 

SS40-D30 40 30 

2.3. Characterizations 

Characterization of the surface morphology of the diamond coatings were conducted using 

an FEI Quanta 200 Environmental scanning electron microscope (SEM). To determine the 

thickness of the diamond coatings deposited, the as-prepared samples were covered with a thick 

layer (~500 μm) of PELCO conductive silver paint (Ted Pella, Inc.) before cutting using 

electrical discharge machining. The cross-sectional planes were then examined by SEM. The 

chemical compositions of the interface between the diamond coating and SS 316 substrate were 

detected using energy dispersive spectrometry (EDS, Octane Super, EDAX). The phase 

constitutions of the initial and diamond-coated SS 316 substrates were investigated with X-ray 

diffraction (XRD) using a PANalytical Empyrean X-ray diffractometer (PANalytical, 

Westborough, MA) with a 1.4 kW copper Kα source (λ = 1.54187 Å) and a step size of 0.02° for 

2θ. The quality of the diamond coating and residual stress were evaluated using a Raman 

spectrometer (inVia, Renishaw). A 514.5 nm argon-ion laser with a power of 50 mW was used 

as the exciting source for the Raman spectrometer. The laser beam was focused to a spot 

diameter of approximately 5 μm. 
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3. Results and discussions

3.1. Substrate morphologies after fs-laser texturing 

Fig. 2 shows surface morphologies of the fs-laser textured SS 316 substrates processed by 

different laser scanning passes. Microgrids with trenches of 10, 25, and 40 μm can be fabricated 

by 25, 45 and 75 scanning passes, respectively. When the laser scanning pass is increased, the 

depth of the microgrids becomes larger, which is derived from the increase in the material 

ablation due to the increased delivered energy. It should be noted that the grid pitch is 

maintained at about 60 μm. 

Fig. 2. Zygo mappings of the fs-laser textured SS 316 substrates with: (a)-(c) 25, 45 and 75 scanning passes. 

(d) diagonal profiles obtained from (a)-(c) as marked by the dashed lines.

3.2. Microstructural analyses of diamond coatings 

The fs-laser textured SS 316 substrates above were used for diamond deposition using the 

CO2 laser-assisted CVD method. The deposited diamond coating forms a circular area with its 

center positioned beneath the inner flame tip. The grain sizes consistently remain above 85% of 

the maximum within a diameter of 3 mm and decrease towards the edges. Fig. 3a shows the 

microstructures of the diamond coating on a bare SS 316 substrate after 5 min of deposition. A 

diamond coating with a large area can be achieved, but such coating is easily broken-up and 
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peeled off from the bare SS 316 substrate, indicating that the diamond coating is not stable. The 

residual stress near the interface produced by the large CTE difference between the diamond 

coating and the SS 316 substrate leads to a broken-up diamond coating [5]. Fig. 3b shows the 

SEM micrograph of the fs-laser textured SS 316 substrate. The top surface remained flat after fs-

laser texturing. Fig. 3c, d and h present diamond coatings on SS 316 substrates with microgrid 

depths of 10, 25 and 40 μm, respectively. The deposition time was maintained constantly at 30 

min. As compared to the diamond deposited on the bare SS 316 substrate, the diamond coatings 

are firmly attached to the fs-laser textured SS 316 substrates. It suggests that the adherence of 

diamond coating can be remarkably improved by the introduction of microgrids on SS316 

substrates. Additionally, when the depth of the microgrids was increased from 10 to 40 μm, the 

average grain size of the diamond coatings increased from 1.5 to 9 μm, indicating that the 

deposition process can be promoted by the increase in the microgrid depth. The reason for the 

enhancement of growth can be attributed to the increased local temperature resulting from the 

promoted heat transfer by the expanded surface area [32,33]. 

Fig. 3. SEM micrographs of (a) a diamond coating deposited for 5 min on the SS 316 substrate without fs-laser 

treatment, (b) a fs-laser textured SS 316 substrate with a microgrid depth of 40 μm, (c),(d) diamond coatings 

deposited on the fs-laser textured SS 316 substrates for 30 min with the microgrid depths of 10 and 25 μm, 

respectively; (e)-(h) diamond coatings deposited on the fs-laser textured SS 316 substrates with microgrid 

depths of 40 μm for 5, 10, 20 and 30 min, respectively. 
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To reveal the growth dynamics of the diamond coatings, the deposition time was varied 

from 5 to 30 min with the microgrid depth maintained at 40 μm. As shown in Fig. 3e, for the 

deposition time of 5 min, diamond coatings with an average grain size of 1 μm were obtained in 

a rectangular shape on the top surface of the microgrids, indicating that the diamond growth rate 

on the top surface is more rapid than that of the surroundings. The round and drop-shaped 

structures near the grid edges are inferred to be a consequence of metal dusting, including 

graphite formation and decomposition of Fe3C [34]. With the increase in the deposition time, the 

grains of the diamond coatings were significantly enlarged when the coating area were expanded. 

It can be observed from Fig. 3h that, after a deposition time of 30 min, the entire top surface of 

the microgrids were covered with the diamond coating which had an average grain size of 9 μm. 

Fig. 4. XRD patterns of the SS 316 substrates (a) before and after fs-laser texturing with microgrid depths of 

10, 25 and 40 μm, respectively; (b) with diamond coatings on the 10, 25 and 40 μm microgrids, respectively; 

(c) with diamond coatings on the 40 μm microgrid for deposition periods of 5, 10, 20 and 30 min, respectively.
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Fig. 4a presents the XRD patterns of the SS 316 substrates before and after fs-laser 

texturing. It is apparent that the initial as-received SS 316 is mainly composed of γ-austenite 

phase. By comparison, there is no significant change in the phase constitutions of SS316 

substrates after the fs-laser texturing. It can be explained by the fact that fs-laser texturing 

belongs to a cold processing method due to the ultrashort laser pulses. Fig. 4b shows the XRD 

patterns of the diamond-coated SS 316 substrates with different microgrid depths. After the 

deposition of diamond coating, the austenite phase of the SS 316 substrates remained. Besides, 

the diffraction peaks located at 2θ of 43.9°, 75.1°and 91.5° can be detected, which can be 

attributed to the characteristic lattice planes of (111), (220), (311) of diamond [35]. The (111) 

peak intensity of diamond increases with the increase in the microgrid depth, further indicating 

that an increase in the relative diamond ratio can be facilitated by the introduction of the 

microgrids on the SS316 substrates. Fig. 4c shows the XRD patterns of the diamond-coated SS 

316 substrates with the microgrid depth of 40 μm for various deposition periods of 5, 10, 20 and 

30 min, respectively. The intensities of the diamond characteristic diffraction peaks are enhanced 

when the deposition time is gradually increased from 5 and 30 min. The quality of the deposited 

diamond increases with microgrid depth and deposition time. It should be also noted that the 

phase transformation from austenite to martensite can be detected, resulting from the metal 

dusting [34] and thermal effect induced by the diamond deposition at the temperature of 720 ℃.  

To further analyze the morphology evolution and chemical compositions near the interface 

between the diamond coatings and the SS 316 substrates, the cross-sections of the diamond-

coated SS 316 substrates with the microgrid depths of 10, 25 and 40 μm are presented in Fig. 5. 

As shown in Fig. 5b, e and h, with the increase in the microgrid depth, the thickness of the 

diamond coatings is also increased. When the microgrid depth reaches 40 μm, a diamond coating 

with a thickness of 19 μm can be obtained. It further verifies that diamond deposition is 

enhanced by the increased depth of the microgrids. It should be noticed that the coating thickness 

was maximized at the center of the circular coated area and decreased towards the margins of the 

area. The formation of diamond coating is also confirmed by the corresponding EDS results. An 

interlayer containing both C and Fe elements can be detected between the diamond coatings and 

the steel substrates. As reported, the steel substrate is presumably carbonized and a carbide 

interlayer is formed at the initial stage, followed by the deposition of the iron carbides into 

graphite and iron [8,9,34]. 
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Fig. 5. Cross-sectional SEM micrographs of diamond-coated SS 316 substrates (a) with a microgrid depth of 

10 μm, (b) at the center of the 10 μm microgrid, (c) at the valley of the 10 μm microgrid, (d) with a microgrid 

depth of 25 μm, (e) at the center of the 25 μm microgrid, (f) at the valley of the 25 μm microgrid, (g) with a 

microgrid depth of 40 μm, (h) at the center of the 40 μm microgrid, and (i) at the valley of the 40 μm 

microgrid. 

3.3. Quality and residual stress analyses of diamond coatings 

The quality of diamond coatings on the top surface can be evaluated by Raman spectra as 

shown in Fig. 6. It reached the maximum at the center of the circular coated area and degraded 

towards the margins of the area. Generally, the sharp peak located around 1332 cm
−1

 can be

assigned to the sp
3
 hybridized crystalline diamond. Besides, the D- and G-bands at ~1350 and

~1580 cm
−1

 can be assigned to the disordered and sp
2
 hybridized crystalline graphite in the

coatings, respectively. The broadband centered between 1500 and 1550 cm
-1

 is related to the

formation of amorphous carbon in the diamond coatings [36]. As shown in Fig. 6a, with the 

increase in the deposition time, the intensity of the diamond peak gradually becomes higher, 

whereas the intensities of the D and G bands become lower, indicating that a purer diamond 
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phase with a higher diamond quality can be achieved. Fig. 6b presents the Raman spectra of the 

diamond coatings deposited on the SS 316 substrates with microgrids of various depths. When 

the diamond deposition time is fixed at 30 min, the diamond peak become sharper with the 

increase in the microgrid depth, while the intensities of the D and G bands are gradually reduced. 

Based on the Raman spectra, the quality factor can be used to evaluate diamond coatings using 

the following equation [37]: 

Qi = Idiamond/(Idiamond+Ia-carbon/233), (1) 

where Idiamond and Ia-carbon are the integrated intensities of the diamond peak and the sum of the 

integrated intensities of the nondiamond carbon bands, respectively.  

Fig. 6. Raman spectra of the diamond coatings deposited on the fs-laser textured SS 316 substrates (a) with a 

microgrid depth of 40 μm after deposition times from 5 to 30 min, (b) with the microgrid depths of 0, 10, 25 

and 40 μm after 30 min of deposition, (c) the diamond quality factors calculated based on the Raman spectra. 

As can be seen from Fig. 6c, during the deposition, the coatings with a mixture of diamond 

and graphite can be generated on the fs-laser textured SS 316 substrates. After 10 min of 
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deposition, the graphite content in the diamond coating is relatively high because the Fe element 

in the SS 316 could catalyze the formation of graphite [9]. With the increase in the deposition 

time, the SS 316 substrate is covered with the diamond coating and the catalysis effect of Fe is 

weaker, leading to the formation of a purer diamond coating. The quality factor of diamond is 

increased from 10% to 96% with increasing deposition times from 5 to 30 min.  Furthermore, 

when the microgrid depth on the SS 316 substrates is increased from 10 to 40 μm, the quality 

factor of the diamond coatings increases from 89% to 96%, indicating that higher diamond 

quality can be obtained by larger microgrid depth. The enhanced growth of diamonds is inferred 

to be a consequence of the increased local temperature due to the promoted heat transfer by the 

expanded surface area [32,33]. 

Based on the positions of the diamond peaks, the residual stress in the diamond coatings on 

the top surface can be estimated. The residual stress is inversely proportional to the Raman peak 

shift [38-40]: 

σ = -0.567*(νm-ν0),                                                             (2) 

where νm and ν0 are the Raman peak positions of the measured and pure diamond, respectively. 

To obtain the Raman positions of the diamond peaks, Fig. 7a and c show the Raman spectra near 

1332 cm
-1

 with variation in the deposition time and the microgrid depth, respectively. Fig. 7b

summarizes the calculated residual stresses in Fig. 7a against deposition time while the depth of 

microgrids was maintained as 40 μm. When the deposition time is increased from 10 to 30 min, 

the residual stress decreases from 1.9 to 0.46 GPa, demonstrating that a stronger adhesion can be 

produced between the diamond coating and SS 316 substrate. Fig. 7d, summarized from Fig. 7c, 

shows the residual stress variation against microgrid depth after 30 min of deposition. The 

diamond coating deposited on bare SS 316 substrate for 5 min exhibits a negative residual stress, 

indicating a compressive stress in the diamond coating. Due to the CTE of SS 316 (10.7×10
−6

/K)

being larger than that of diamond (3.5×10
−6

/K), the steel substrate is subjected to more

contraction than that of the diamond coating during the cooling process, which leads to the 

generation of compressive stress in the diamond coatings [26]. In contrast, the positive residual 

stress of the diamond coating on the fs-laser textured SS 316 substrate represents a tensile stress 

[27,29], which decreases from 1.2 to 0.46 GPa while the depth of the microgrids is increased 

from 10 to 40 μm, indicating that a stronger adhesion can be obtained between the diamond 
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coating and the substrate. The tensile stress is assumed to result from the bending of the diamond 

coatings over the shrinking substrates [11]. 

Fig. 7. Raman spectra near 1332 cm
-1

 and calculated residual stress of the diamond coatings deposited on the

fs-laser textured SS 316 substrates (a), (b) after deposition from 5 to 30 min with the microgrid depth of 40 

μm; (c), (d) with the microgrid depths of 10, 25, and 40 μm after 30 min deposition. 

4. Conclusions

In this work, a fs-laser texturing method was developed to fabricate various periodic 

microgrids on SS 316 substrates for improving the adherence between SS 316 substrates and 

diamond coatings deposited through laser-assisted combustion flame CVD. The main 

conclusions can be drawn as follows:  

(1) Diamond grain size, coating thickness, and diamond quality are enhanced with the

increase in the microgrid depth. When the microgrid depth reaches ~40 μm, diamond coatings 

with a thickness of 19 μm and a quality factor of 96% were achieved. 

(2) Compared to the bare SS 316 substrates, the microgrids fabricated by fs-laser texturing

can promote the formation of firm diamond coatings. The stress relief effect and the increased 
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mechanical bonding induced by fs-laser texturing are responsible for the improved adhesion 

between the diamond coatings and SS 316 substrates. The residual stress in diamond coatings on 

the top surface can be transitioned from compressive to tensile. Meanwhile, the stress decreases 

with the increase in the microgrid depth on the SS 316 substrates.   

(3) The growth dynamics of the diamond coatings on the fs-laser textured SS 316 substrates

has been revealed. At the initial deposition stage, a layer containing both Fe and C is formed on 

the SS 316 substrates due to internal carburation. However, the catalytic graphitization effects of 

Fe, Co and Ni result in the decomposition of the intermediate layer, followed by graphite 

deposition. When increasing the deposition time under a diamond favorable gas phase, the 

graphite interlayer will be covered with the deposited diamond, and eventually, diamond 

coatings with a high-quality factor of 96% can be achieved. 

Prime novelty statement 

Fs laser texturing is capable of improving the adherence between diamond coatings and SS 

316 substrates due to stress relief and improved mechanical bonding. Growth kinetic and effects 

of the texturing depth are systematically investigated. 
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Highlights: 

 The diamond coatings on the femtosecond-laser-textured SS 316 substrates exhibited

superior adherence compared to those deposited on the SS 316 substrate with a smooth

surface. This enhanced performance is attributed to stress relief and improved mechanical

bonding resulting from the laser texturing.

 The diamond coatings on the femtosecond-laser-textured SS 316 substrates demonstrated

accelerated growth speed and improved quality as the microgrid depth, generated through fs-

laser texturing, increased.

 A diamond coating with a maximum thickness of 19 μm and a quality factor of up to 96%

can be obtained on femtosecond laser-textured SS 316 substrates.

 The growth kinetics of diamond coatings on these substrates were systematically

investigated.
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