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Duplex stainless steels are largely applied in petrochemical industries due to their high corrosion 
resistance and mechanical performance. Their applicability also requires a great wear resistance, which can 
be enhanced by friction stir processing (FSP), a surface hardening technique. In this work, FSP is utilized 
to process surfaces of UNS S32101 and UNS S32750. The materials were analyzed by EBSD in order to 
determine grain size and phase fraction. Microhardness tests were used to verify and compare the shifting 
of hardness values from 296 ± 8 to 314 ± 11 HV0.2/15 and from 323 ± 8 to 350 ± 8 HV0.2/15 for UNS S32101 
and S32750, respectively. Abrasion tests were executed to study the wear behavior of both processed and 
unprocessed alloys. Abrasion tests indicated that the hardening by FSP promoted decrement of abrasive 
wear resistance. Volumetric loss increased after FSP, from 52.1 ± 0.5 to 53 ± 2 mm3, for UNS S32101, and 
from 50 ± 2 to 56.3 ± 0.3 mm3 for UNS S32750. Tensile tests results were fitted to Hollomon’s equation 
in order to identify mechanical properties and tendencies of strain hardening. SEM images were used 
to classify the wear micromechanisms acting on the samples. The results suggest that FSP can promote 
modifications of wear mechanisms and these changes can be correlated to the alloys’ microstructure.

Keywords: Duplex stainless steels, friction stir processing, abrasive wear, hardening, 
microploughing, microcutting.
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1. Introduction

Duplex stainless steels (DSS’s) stand out among stainless 
steels due to their excellent mechanical strength, great corrosion 
resistance and weldability. These properties are a consequence from 
their biphasic microstructure composed of austenite and ferrite 
in a nearly equivalent volumetric fraction 1,2. DSS’s are mainly 
applied in gas and petrochemical industries, and are frequently 
a necessary choice for offshore components and projects 3,4.

Particularly, during oil and gas extraction, a mixture of 
fluids with fine abrasive and particulates is transported within 
the pipe system. These elements present in crude oil are 
prone to cause processes such as wear and tribocorrosion 5. 
Additionally, the fluid’s chemical mixture offers a great risk 
of corrosion owing to the transport of chlorides, sulfides and 
organic compounds 5. The combination of substances found in 
crude oil requires specifications which are found in materials 
with high corrosion resistance. However, the presence of 
the fine sand particulates in the mixture causes tribological 
processes that can harm the structures of materials exposed 
to it. Then, it is comprehensible that the material must have 
great wear resistance, as well as good corrosion resistance. 
Especially in the case of passivable materials such as DSS’S, 
when the passive layer is attacked by electrochemical and 
mechanical effects concomitantly, the degradation of the 

material is intensified, being damaged by the tribological 
wear and, consequently, allowing corrosive action into the 
metallic substrate.

The wear processes can be divided into four main forms: 
abrasive wear, adhesive wear, tribochemical wear and contact 
fatigue. Abrasive wear can be defined as the removal of material 
caused by hard particles or forced protuberances against and along 
a solid surface 6. Abrasive wear is one of the most severe modes 
of wear, generally causing greater superficial damage or loss of 
surface material 7. The mechanisms of abrasive wear may involve 
both plastic deformation and brittle fracture 6. During abrasion, 
two different basic wear modes occur due to plastic deformation: 
microploughing and microcutting. The microploughing occurs 
when the abrasive particles mainly cause deformation of the 
material, in a way that the material removed from the groove is 
distributed on the groove’s adjacencies. The effective material 
removal during microploughing action occurs when several 
particles act on neighboring regions, affecting the adjacencies 
of grooves, which were formed previously, and then promoting 
microfatigue of the material 6. Differently, microcutting occurs 
when the deformation promoted by hard abrasive particles is 
sufficiently intense to cause fracture of the material removed 
from groove 6. Some variables are fundamental and strongly 
influence the rate of abrasive wear: the hardness of the materials 
in abrasive contact, the abrasive particles’ geometry, the loading 
intensity and the distance of the wear path 6.
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Surface processing techniques are important tools in 
tribology. Such methods may consist of thermomechanical 
processing, surface coatings, or thermochemical processing, 
for example. For duplex stainless steels, there are studies 
showing the success of using thermal treatments for increasing 
abrasion resistance 8, increasing corrosion resistance and 
slip wear via laser shock peening 9, and applying friction 
stir processing (FSP) for improving cavitation resistance 10. 
Surface treatment by FSP is derived from the friction stir 
welding (FSW) process 11,12. FSP occurs mainly through 
the contact of a rotating tool, composed of a shoulder and 
pin, that is plunged with an axial force in the workpiece, 
generating heat by friction and deformation. In this process 
the microstructure of the material undergoes severe hot plastic 
deformation, resulting in a ultra-fine grains microstructure 
caused by recrystallization and recovery processes 13. 
Advantages of employing FSP can span from microstructure 
homogenization, production of superplastic materials and 
special alloys, porosity reduction in casting alloys, to crack 
repairing 14. Additionally, FSP can be applicable using a pre-
deposited material in order to manufacture composites (friction 
stir alloying) 15, and to coat surfaces using a consumable 
tool (friction surfacing) 16. Recently, this manufacturing 
process has also improved technologically with the addition 
of ultrasound waves. This coupled system is promised to 
reduce processing forces, increase process speed and reduce 
manufacturing costs 17–19. Apart their different technological 
purpose, FSP and FSW are correlated processes, as input 
parameters and phenomena observed during the execution 
of  both manufacturing procedures can be linked to produce 
similar metallurgical results 11,12,14,20. The friction stir 
welding process was already promising for the welding of 
duplex stainless steels 21–24, since this process allowed to 
obtain welded joints with superior mechanical properties 
to those obtained by conventional welding, with absence 
of secondary deleterious phases, despite the welds obtained 
with this process present higher propensity to formation of 
these phases after the joining 25. Besides, this process tends 
to avoid the excessive formation of ferrite, a recurring 
problem in the thermo-mechanical processing of DSS’s 
24,26. The success in the usage of FSP to improve cavitation 
resistance in duplex and austenitic stainless steels 10,27 and 
abrasive wear resistance in austenitic stainless steel 28 has 
been reported. However, there are no records in the literature 
on the effects of FSP on abrasive wear resistance in duplex 
stainless steels. As one can perceive, abrasion resistance in 
duplex stainless steels is an important requirement for some 
industrial applications. This work aims to investigate the 
effect of FSP on abrasive wear resistance in duplex stainless 

steels and provide a contribution for the understanding of 
abrasive wear resistance of FSP samples.

2. Experimental Procedure

In this study, 6 mm sheets of duplex stainless steels UNS 
S32101 (EN 1.4162) and UNS S32750 (EN 1.4410), provided 
by Outokumpu, were used in the state of “as-received” and 
processed by Friction Stir Processing using a Transformation 
Technologies RM-1a FSP machine. Table 1 shows the alloy’s 
chemical composition. Processing direction was perpendicular 
to the workpiece’s rolling direction, using a non-consumable 
PCBN-40% -W-Re tool, with a 6 mm length and 8 mm width 
pin and a 25 mm diameter concave shoulder. Processing 
parameters were: rotation speed of 200 rpm, longitudinal 
speed of 100 mm.min-1 and axial force of 37 kN.

Electron backscattered electron diffraction (EBSD) 
analysis were performed on a Philips FEG XL 30 SEM for 
microstructural characterization. 300 x 300 µm with 1 µm 
step and 100 x 100 µm with 0.1 µm step EBSD maps were 
acquired to analyze the material as received and the friction 
stir processed material, respectively. The oriented image 
maps were indexed with TSL OIM Analysis software and the 
analysis of EBSD data were performed using MTEX toolbox 29. 

Vickers microhardness maps were performed with a load 
of 200 gf applied for 15 s (HV0.2/15) on each indentation. Tensile 
tests were performed according with ASTM A370 standard. 
Rubber wheel abrasion tests were performed according with 
ASTM G65 using 130 N applied load, 320 g/min mass flow 
of abrasive particles and 200 rpm rubber wheel speed with 25 
x 76 x 6 mm samples. The abrasive particles were Brazilian 
Standard No. 100 sand - SiO2. The worn surfaces were 
characterized by scanning electron microscopy to identify 
the wear mechanisms. The Figure 1 presents a schematic of 
the rubber wheel abrasometer built at UFPE and calibrated 
with several others Brazilian laboratories (interlaboratory 
experiments), before the final experiments have performed.

3. Results and Discussion

3.1 Microstructure analysis

Figure 2 and Figure 3 shows average grain size maps 
of the UNS S32101 and S32750, respectively, before and 
after FSP. The FSP resulted in a biphasic austenite-ferrite 
microstructure of equiaxial grains, with no formation of 
secondary phases. In comparison to the original microstructure, 
refined grains were also present. Table 2 shows the EBSD 
results for grain size and volumetric fraction of ferrite 

Table 1. Chemical composition (% by weight) of duplex stainless steels UNS S 32101 and UNS S32750.

UNS ISO C Si Mn Cr Ni Mo Cu N P S

S32101 1.4162 0.02 0.70 5.13 21.4 1.62 0.21 0.28 0.22 0.023 0.001

S32750 1.4410 0.02 0.25 0.78 24.9 6.88 3.79 0.34 0.26 0.023 0.001
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Figure 1. Schematic of the rubber wheel abrasion test.

before and after FSP. EBSD quantitative measurements 
were conducted in the samples processed by FSP, in the 
center of the processed region (stirred zone). The results 
indicated that the surface treatment tended to maintain the 
ferrite volume fraction originally present in the untreated 

material, approximately 51.5% and 42.5% for UNS S32101 
and S32750, respectively. In addition, the average grain 
size of both phases was reduced by at least 50% of the 
initial value. Figure 4 shows histograms of mean grain 
size of UNS S32101 and S32750 before and after frictions 
stir processing. The results suggested that FSP was more 
effective when processing the UNS S32750, once this 
material developed higher fractions of small grain sizes 
when compared to UNS S32101. The grain size distribution 
indicated that FSP promoted a microstructure refinement, 
producing finer grains with a higher volumetric fraction, 
and thus reducing the maximum average grain size. In 
the processed samples, there was an increase in grain size 
dispersion. However, this effect occurred mainly due to 
growth of the finer grains’ fraction. It was noted that the 
greater dispersion of grain size was more significant in 
the ferrite than in the austenite. This behavior is caused 
by ferrite’s diverse recovery mechanisms during FSP: 
initially, this phase presents a dynamic recovery, which 
then evolves to recrystallization. It is worth mentioning 
that FSP did not promote strain hardening of the workpiece, 
as microstructural modifications promoted by this process 
are due to recrystallization phenomena 13. A more detailed 
discussion about the microstructural development of DSS’s 
on FSP was published previously by Santos et al. 13.

Figure 2. Average grain size maps obtained from EBSD analysis of UNS S32101 before and after FSP.
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Figure 3. Average grain size maps obtained from EBSD analysis of UNS S32750 before and after FSP

Table 2. EBSD measures for grain sizes and volumetric fraction of ferrite from UNS S32101 and UNS S32750 alloys before and after FSP.

Steel alloy Condition
Average Grain size (µm) Ferrite volumetric 

fraction (%)Ferrite Austenite

UNS S32101
Before FSP 11.9 ± 1.1 12.9 ± 0.5 51.0

FSP 5.0 ± 0.2 2.5 ± 0.1 52.1

UNS S32750
Before FSP 7.3 ± 0.4 7.1 ± 0.4 43.6

FSP 1.8 ± 0.1 1.1 ± 0.1 42.5

3.2 Mechanical Performance Evaluation

3.2.1 Microhardness
Figure 5 shows the schematic of the regions where the 

microhardness measures were conducted. Microhardness 
profiles and maps were computed on cross sections (Figure 6) 
and surfaces (Figure 7) of FSP samples.  Figure 6 shows 
the hardness maps obtained by the microhardness tests on 
the cross sections of processed samples. Cross section maps 
showed an overall increase in hardness in the region bounded 
by the restricted flow zone, which may be perceived by 

the hardness color maps. These maps allow identification 
of zones affected by the material’s flow induced by FSP. 
The hardness diagram also allowed to determine a higher 
hardness values zone on the advancing side, especially in the 
right lower region of the processed zone. Figure 7 shows the 
hardness distribution histograms of the unprocessed region 
and the processed zone. It can be seen that, for both steels, 
the processed zone showed an increment in the average 
hardness. The hardness distribution indicated that FSP 
hardened the UNS 32750 more effectively. The UNS S32101 
displayed a slight boost in the average hardness values and a 
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Figure 4. Mean grain size histograms of the UNS S32101 and S32750 before and after FSP. Grain size data obtained by EBSD analysis.

remarkable widening of the hardness distribution, whereas 
the UNS S32750 showed a considerable increase in the 
average hardness without a notable growth in dispersion 
of hardness levels. The EBSD results pointed out that FSP 
achieved a more intense grain refinement of both phases 
on UNS S32750. Moreover, this steel has a higher content 
of austenite, which is the phase with more effective grain 
refinement. These details explain the higher hardening 
efficiency of the UNS S32750 after FSP. Figure 8 shows 
the surface hardness profiles of processed and unprocessed 
samples for both steels. The surface hardness profiles 
indicated higher dispersion of values on UNS S32101 both 
processed and unprocessed zones. Contrarily, the S32750 
also showed minor dispersion of microhardness values. 
The overall hardness increase on UNS S32750 was clearly 
higher than on UNS S32101, both for unprocessed region 

(due to previous lamination process) and processed region. 
Table 3 contains the hardness results of both processed and 
unprocessed steels, indicating that average hardness values 
in the processed zone were 18 HV0.2/15 (6%) and 27 HV0.2/15 
(8%) greater ​​for UNS S32101 and UNS S32750, respectively. 
UNS S32101 showed a lower increase in average hardness 
due to the development of a coarser grain microstructure 
and also due to higher ferrite phase fraction when compared 
to UNS S32750. In general, higher average hardness values 
on processed surfaces were found compared to the average 
of cross-section processed zones.

3.2.2 Uniaxial tensile testing

Uniaxial tensile tests were conducted in FSP samples, the 
results were plotted in true strain × stress curves. Equations 
(1) and (2) represent the conversion from engineering strain 
(ε) to true strain (εt) and from engineering stress (σ) to true 
stress (σt), respectively. 

Figure 5. Schematic of regions analyzed by microhardness testing 
on FSP samples.

Figure 6. Hardness maps of the cross sections of FSP samples of 
the steels UNS S32101 and UNS S32750.
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Figure 7. Histograms of Vickers microhardness distribution of the unprocessed region and the pinned friction zone of the steels UNS 
S32101 and UNS S32750.

Figure 8. Hardness profiles of the friction-processed face of non-consumable pin and unprocessed region around the UNS S32101 and 
UNS S32750 steels.

Table 3. Descriptive statistics of the samples of Vickers microhardness 
measurements of the unprocessed and processed region for UNS 
S32101 and S32750 steels.

UNS Condition
HV0.2/15 

Cross-section Surface

S32101
Before processing 296 ± 8 305 ± 9

Friction stir processed 314 ± 11 320 ± 9

S32750
Before processing 323 ± 8 326 ± 6

Friction stir processed 350 ± 8 354 ± 6

εt = ln( 1+ε)                             (1)

σt = σ (1+ε)                             (2)

The results of true stress × strain were used to fit a graph 
according to the Hollomon’s equation (3), which is correlated 
to a theoretical model that describes the relation between 
true stress and true strain in the plastic deformation. The 
constant K, called strength coefficient, indicates a theoretical 
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stress applied to the material to achieve 100% strain. The 
constant n, known as Strain hardening-exponent, is related 
to the work hardening propension of the material.

σt = Kεt
n                                                       (3)

Figure 9 presents the true stress versus strain curves 
for UNS S32101 and S32750 FSP samples along the 
respective Hollomon fitted curves. Table 4 contains the 
results of the fitting of experimental data to Hollomon’s 
equation. The experimental data fitting to the Hollomon’s 
equation indicated that UNS S32750 is briefly more prone 
to work hardening whereas the UNS S32101 is inclined to 
have a more plastic behavior. A further discussion about 
mechanical properties on FSP of DSS were presented by 
Santos et al. 24. Gadelrab et al. 30 conducted nanoindentation 
experiments which indicated that the elastic modulus, yield 
strength and hardening exponent of austenite and ferrite are 
statistically equivalent on DSS. The higher susceptibility 
of UNS S32750 to work hardening compared to S32101 is 
probably associated with the more effective grain refinement 
of the former promoted by FSP. Tavares et al. measured the 
work-hardening exponent for conventional duplex and lean 
duplex stainless steels, obtaining n results in order of 0.10 
31. Probably the substantial difference between the values 
measured by Tavares et al. and the values presented on 
occurred due the grain refinement provided by FSP.

3.3 Abrasion Test

Both unprocessed steels and FSP were submitted to 
rubber wheel abrasion tests to evaluate the effect of FSP on 
abrasive wear resistance. Figure 10 shows the schematic 
of the rubber wheel abrasion test samples. Figure 11 shows 
the result of the abrasion test by free rubber wheel particles 
compared to the respective sample hardness. The results 
indicated that the hardness increment provided decreasing 
abrasive wear resistance. For the UNS S32750 alloy, FSP 
processing resulted in greater wear rates. For the UNS S32101 
the wear resistance and microhardness of the processed 
and unprocessed material were statistically equivalent. 
Nevertheless, the results pointed that an overall increase 
in the average hardness provides a global decrease in wear 
resistance. The wear resistance usually is enhanced by material 
hardening, however other factors influence strongly on the 
wear resistance, for example: the  hardness ratio between 
the abrasive particles and the body being worn; the load 
that is applied by the abrasive particles into the surface; the 
length of the wear path; the wear mechanisms that acts on 
the tribosystem; the work-hardenability of the material 32. 
Concerning the mechanical properties of the materials, one 
of the most common parameters that influence on abrasive 
wear is the plasticity, given by the relation E/H where E is the 
material’s Young modulus and H is the material’s hardness. 

Materials with lower values of plasticity tend to present 
microcutting as wear mechanism and, to higher plasticity 
values, transition between microcutting to microcracking 
occurs, decreasing wear’s resistance. On the other hand, 
materials with higher values of plasticity are prone to present 
microploughing as wear mechanism 32. Microploughing 
causes reduced wear rates compared to microcutting, once 
that microploughing promotes more deformation than removal 
of material 18. Another fact to highlight is the tribosystem 
analyzed, the abrasive’s hardness is seriously higher than 
hardness of the worn surface. When this happens, it  means 
that the analyzed system is subjected to severe wearing 6. 
As the Young modulus is an intrinsic property of crystal 
structure, the E of both steels is similar, so the plasticity 
decreases according to the conditions presented with higher 
hardness values. The calculated plasticity values of the 
analyzed conditions were: 0.675, 0.637, 0.619 and 0.571 
GPa/HV0.2/15, for non-processed S32101, FSPed S32101, 
non-processed S32750 and FSPed S32750, respectively. 
These values indicated that the processed samples are more 
prone to action of microcutting and microcracking. For that, 
it is expected higher weight loss than the unprocessed ones. 

The surfaces worn during the abrasion tests were 
analyzed by SEM to evaluate wear’s micromechanisms in 
the tribosystem. The wear marks on the samples with and 
without surface treatment, for both alloys, were inspected. 
Figure 12 shows SEM analysis of the UNS S32101 abrasion 
tests worn surfaces. The SEM images indicated action of 
microploughing and microcutting on both processed and 
unprocessed samples, besides indentation marks. More plough 
marks were identified in unprocessed samples, opposing FSP 

Figure 9. True stress strain curves of UNS S32101 and S32750 
FSP samples along their respective Hollomon model fitted curves.

Table 4. Results of the fitted curves from experimental data to 
Hollomon equation.

UNS n K (MPa) R2

S32101 0.337 ± 0.001 1493 ± 2 0.99

S32750 0.344 ± 0.001 1797 ± 2 0.99
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Figure 10. Schematic of the rubber wheel abrasion test samples.

Figure 11. Results of volumetric material loss during the rubber 
wheel abrasion tests compared to the respective sample hardness.

samples which showed simultaneously microcutting and few 
microploughing shallow marks. Figure 13 displays SEM 
analysis of the UNS S32750 abrasion tests worn surfaces. 
The analysis of worn surface of UNS S32750 indicated that 
the unprocessed steel presented microploughing, whereas 
this wear mechanism was observed to be significantly less 
present in processed samples. Pits and cracks were observed 
in processed samples of both steels. The presence of pits 
on worn surfaces might be an microcracking indication 32. 
Although microcracking frequently occurs in materials 
with low workability, rolling and indentation, caused by 
abrasive particles, can promote superficial fatigue of the 
workpiece in three-body abrasion tribosystems. Additionally, 
the material’s subsurface is also subjected to the same 
mechanism, since rolling promotes higher stress on regions 
below the workpiece surface. In this case, the material’s 
fatigue during wear action promotes the evolution of 
microcracking, leading to mass loss 33–36. A clear evidence of 
the fatigue phenomenon can be the presence of pits on wear 
paths of FSPed samples, some of these pits are indicated 
by arrows in Figures 12 and 13. These pits are a result of 
microcracking propagation from the internal domain to 

the FSPed surfaces. Pitting and microcracking formation 
during abrasive wear is frequently found to occur in various 
interfaces, such as matrix’s interface 36 and  between coatings 
and its original substrate 33. This characteristic then makes 
the friction-processed region of duplex stainless steels more 
prone to formation of these defects, since grain refinement 
promoted by friction processing favors an increase in the 
specific surface of α/γ interfaces. With continuous stress 
loading, these discontinuities propagate 35, causing material 
removal due to delamination. It is noteworthy that pitting 
formation is usually more evident during the early stages 
of abrasive wear 34, presenting pronounced volume loss 
with its formation 33.

The microploughing appeared to act significantly less 
frequent on UNS S32750 FSP samples compared to all 
the other conditions analyzed in this work, which could 
be an evidence that with the increasing in hardness the 
transition from microploughing to microcutting caused 
decreasing in wear resistance 32. Comparing the non-
processed samples of UNS S32101 and S32750 was 
perceptible that microploughing and microcutting was 
the main wear mechanism for both alloys. The higher 
wear resistance of S32750 unprocessed sample occurred 
because there was no change on wear mechanism comparing 
with non-processed S32101. Due to this fact, the typical 
behavior of hardening promoting wear resistance was 
identified. The FSPed samples of both steels showed 
few microploughing evidence, along with low number 
of cracks and pits, pointing that hardening of samples 
promoted higher wear, since the material has become 
more prone to fatigue. 

The presented results pointed that FSP promoted alterations 
of wear micromechanism, boosting workpiece’s wear, from 
microploughing and microcutting in unprocessed samples 
to include microcracking in FSPed samples. The grain 
refinement promotes hardening of the material, making it 
more prone to microfatigue, which favored microcracking 
during three-body abrasion. The results pointed that FSP of 
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Figure 12. SEM images of worn surfaces of UNS S32101 abrasion tested surfaces.

DSS can promote reduction of its wear resistance, due the 
higher susceptibility of material to fatigue caused by the 
tribological phenomena. Thus, FSP may not be an adequate 
processing technology to promote enhancement of abrasive 
wear resistance of DSS. Once the material develops higher 
strain hardening levels, it tends to strongly resist against 
straining, which contributes to the shifting from microploughing 
to microcutting mechanism.

4. Conclusion

FSP was successfully employed to surface processing of both 
UNS S32101 and UNS S32750. EBSD analyses of processed 
and unprocessed samples indicated the ferrite volume fraction 

remained approximately equivalent and secondary phases were 
not detected on processed microstructure. Grain refinement 
was more intense for both phases of UNS S32750. For both 
studied steels, austenite phase presented more intense grain 
refining. Microhardness values showed that, for both steels, 
the processed zone had an increment in the average hardness. 
The hardness distribution indicated that FSP hardened the UNS 
32750 more effectively. UNS S32101 showed a lower increase 
in average hardness due to the development of a coarser grain 
microstructure and also higher ferrite phase fraction when 
compared to UNS S32750. Additionally, for both alloys an 
overall higher average hardness values on processed surfaces 
were found compared to the average of cross-section processed 
zones. Tensile tests results were fitted into Hollomon’s equation 
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Figure 13. SEM images of worn surfaces of UNS S32750 abrasion tested surfaces.

curve and indicated that UNS S32750 is briefly more prone 
to work hardening whereas the UNS S32101 is inclined to 
have a more plastic behavior, and indicated that FSP samples 
presented higher propension to work-hardening compared 
to results of the literature. Abrasion tests results for the UNS 
S32750 alloy indicated that FSP resulted in greater wear 
rates, whereas for the UNS S32101 the wear resistance of the 
processed and unprocessed material was statistically equivalent. 
Results pointed that an overall increase in the average hardness 
provides a global decrease in wear resistance. The SEM images 
indicated action of microploughing and microcutting on both 
processed and unprocessed samples of UNS S32101, being 
microploughing prevalent in both conditions. For the UNS 
S32750 SEM images indicated predominant microploughing 

on unprocessed samples, whereas a notable predominance 
of microcutting action on FSP samples was observed. These 
facts point outs that FSP has promoted alterations of wear 
micromechanism from microploughing to microcutting on 
DSS, probably promoted by the increased work-hardening 
propension. The findings of this work indicate that FSP may not 
be a satisfactory processing technique to enhance the abrasive 
wear resistance of DSS.
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