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This work aims to investigate the effects of strain hardening on stainless steel abrasive wear resistance. Three 

different stainless steels were previously deformed (15 and 30%) by cold rolling, and their abrasion resistance 

was tested in both micro-abrasive test and rubber wheel wear test. The microhardness profile was measured 

before and after the tests. Results indicated that the previous cold work increased the abrasive wear resistance 

of ferritic stainless steel by 6%. The duplex steel presented an increase only in the microabrasive wear test. 

Results were discussed according to the microstructure and mechanical properties of the materials.  
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1. Introduction 

The combination of chemically active environments and 

mechanical resistance has encouraged the use of stainless 

steel in industries. For example, in agricultural, mining, 

sugar refinery industries, abrasive wear is a major cause 

of equipment failures, leading to considerable economic 

and production losses. Therefore, the search for ways to 

improve the mechanical properties of stainless steel 

regarding its wear is constant. The classic literature 

shows the low dependence of work hardening in the wear 

resistance of metal alloys [1]. However, recently, it has 

been demonstrated that previous cold deformation can 

considerably affect wear resistance for low severity wear 

conditions [2]. This study aims to analyze the effects of 

prior work hardening generated by cold rolling on the 

abrasion resistance of stainless steel through two 

different severity abrasive wear tests. 

2. Methods 

Three stainless steel grades were evaluate: ferritic (UNS 

S41003, called as 410), austenitic (AISI 304), and 

ferritic-austenitic (UNS S2304, called as 398) and were 

tested in three different conditions: undeformed, 15% and 

30% of previous cold rolling thickness reduction. 

A macro-scale rubber wheel and free-ball micro-abrasive 

wear tests were used.  

In the micro-abrasion configuration, the drive shaft 

rotation was kept constant at 150 rpm and test duration 

30 min. The 30 mm diameter AISI 52100 steel ball 

generated a normal load of 0.45 N. Abrasive slurries 

composed of silicon dioxide (SiO2) particles (F=2.5 µm-

Sigma Aldrich) suspended in distilled water at a 

concentration of 0,2 g.cm-3 were used. The rubber wheel 

test was performed using a normal load of 36 N, 100 

mesh silicon dioxide abrasive, 200 rpm, and 30 minutes 

test duration. 

Microhardness profiles were obtained before and after 

the tests using a Simadzu HMV microhardness tester. The 

wear mechanism characterization was performed using 

SEM (ZEISS Evo MA10). 

3. Results and Discussion 

Fig. 1 shows the average abrasive wear coefficients, k,  

 

 

 

for different strain hardening. 

 

 
Figure 1: Average wear coefficients k for 410, 304 e 398 

in rubber wheel and microabrasive wear test. 

 

Micro-abrasive wear tests shown that work hardening 

increased the wear resistance of ferritic and ferritic-

austenitic steels in 6% and 11%, respectively. Austenitic 

steels presented the opposite effect, being related to the 

strain-induced martensitic transformation during the 

abrasive process. For the rubber wheel tests, the prior 

strain hardening promoted a reduction of 6% in abrasive 

wear rate in ferritic stainless steel. In general, cold rolled 

can induce a change in the wear resistance behavior for 

low severity abrasive wear conditions. 

4. Conclusion 

Previous strain hardening increased abrasive wear 

resistance in low severity conditions. 

Ferritic and duplex stainless steels were sensitive to the 

effect of previous strain hardening for microabrasive 

wear tests in 6% and 11% respectively. 

5. References 

[1] K.H.Z. Gahr, Microstructure and Wear of 

Materials, Elsevier Science, 1987. 

[2] De Mello. et al., “Strain hardening: Can it Affect 

Abrasion Resistance?”. Tribology Letters, 

65(2017) 67. 

7th World Tribology Congress, WTC 2022
July 10-15, 2022, Lyon, France

POSTERS2

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

