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Abstract
It is known that fusion welding can cause a decrease in the corrosion resistance of the heat affected zone of 
unstabilized stainless steels. The reason for this problem is that the welding heat (in the heat affected zone 
(HAZ)) can cause chromium-carbide (Cr23C6) precipitation with the simultaneous reduction of chromium 
content at the local grain boundaries. The chromium content dictates the corrosion resistance level. The rela-
tionship between surface roughness and corrosion behaviour is well known. We sought to find the difference 
between the corrosion resistance and surface roughness relationship in the case of cold rolled stainless steel 
and in the case of heat treated (welding heat effect simulated) stainless steel [1-3].
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1. Introduction
Stainless steels are very useful and popular in 

the industrial and civil engineering fields.  There 
is a wide variety of stainless steels each having 
different properties and chemical composition. 
The austenitic stainless steels, due to their chemi-
cal composition, have high ductility and high cor-
rosion resistance. Heat can cause some precipita-
tion in the micro-structure, and this decreases the 
corrosion resistance level [4, 5].

The effects of surface roughness on the beha-
viour of steel in the presence of corrosion is well 
understood: Corrosion is more aggres-sive in the 
case of the high surface roughness steels than in 
case of those with low roughness [6, 7]. Due to 
chemical composition, the cold rolling of steel 
sheets creates a thin corrosion-resistant passive 
layer. For aesthetic purposes, the building indust-
ry often requires grinding of the steel surface. 
This gives a nice finish to the sheet’s surface. Ho-
wever, it also decreases the corrosion resistance 
as the protective layer is removed and the surface 
roughness changes. 

Theoretically, the resistance layer renews ra-
pidly on the surface of stainless steels, but this 

process is inhibited by the grinding pro-cess, cau-
sing the corrosion resistance to de-crease [8].

2. The experimented steel

2.1. Austenitic stainless steel (1.4307)
The chemical composition of the used aus-te-

nitic steel is shown in Tabel 1. High carbon affi-
nity elements (eg. Ti, Ta, Nb) are not found in this 
chemical composition and the carbon contain is 
low.

The level of corrosion resistance of this steel is 
very high. The pitting resistance equivalent num-
bers (PREN) are calculated by the following most 
common equation, with the element weight as a 
percentage. 

PREN=Cr+3.3 Mo+16 N			   (1)
PREN=19.74				    (2)

2.2. Surface preparation
The tested sample surfaces were cleaned and 

ground according to grain size and the same 
chemical composition (Al2O3) of the grinding 
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papers. The used paper parameters are shown in 
the Table 2. The grinding process created diffe-
rent surface roughness in the case of the tested 
samples. The surface roughness (Ra) of the samp-
les was different, results shown in Table 2.

2.3. Heat treating
In the case of stainless steels, the fusion welding 

process is a very common joining technology. Fu-
sion welding technology pro-duces a high heat 
effect during the joining process, which can chan-
ge the microstructure in the heat affected zone 
(HAZ). We heated all samples for one hour at 800 
ºC and cooling was by air. .

3. Corrosion tests
The surface roughness and heat caused changes 

in both microstructure and corrosion resistance. 
This process was modelled by la-boratory expe-
riments [9–11]. The tested samples were treated 
in FeIIICl solution (ASTM A 262), for 96 hours at 
30 ºC. Under this load, the sheets showed a weight 
loss that is measurable with analytical scales [12]. 
The measured weight loss volumes (g) are shown 
in the Table 3.

 Tested samples were examined by microscopy 
and the results are shown in Figure 1-4. On the 
surface we detected pitting corrosion phenomena 
through visual testing, we used stereo microsco-
py, (100x magnification Figure 1-4) the figures 
show a 10x10mm area of the test samples.

We detected that in the case of the tested sam-
ples the unsuitable surface roughness caused re-
duced corrosion resistance. In the case of the heat 
treated samples, the heat treatment decreased 

corrosion resistance. (Figures 1–4) show the heat 
treated different surface roughness samples after 
corrosion tests. The corrosion was recognizable 
by visual testing and measurable by weight loss 
control.

4. Conclusions
We have concluded on basis of our experi-men-

tal results that the corrosion resistance of the 
ground surface samples was lower than that of 
the cold rolled samples. 

We also concluded that the corrosion weight 
loss in case of the heat treated samples was hig-
her than in case of the others.  
I.	 We found a relationship between surface 

roughness and weight loss in the tested samp-
les. 

II.	 Heat treating caused the decreasing of cor-ro-
sion resistance.

C Mn S P

0.026 1.71 0.004 0.004

Si Ni Cr N

0.23 8.15 18.3 0.09

Table 1. The used steel chemical composition in weight 
percentage (the rest is iron) (%)

Table 2. The used grinding paper parameters and the 
surface roughness of the ground sheets

1 2 5 6

Grinding 
Paper P120 P180 P320 P400

Surface 
roughnes
Ra (µm)

2.353 1.412 0.677 0.54

Table 3. Weight loss of the tested samples

Number Without heat 
treating Heat treated

1 0.4217 g 0.9608 g

2 0.4005 g 1.2904 g

5 0.4468 g 1.0636 g

6 0.561 g 1.7667 g

Figure 1. N. 1. samples: a) without heat treating, 
b) heat treated

Figure 2. N. 2. samples: a) without heat treating, 
b) heat treated
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III.	We detected that in the case of the stain-less 
steel samples, surface grinding negatively 
affects corrosion resistance. Between surface 
roughness and corrosion resistance, we found 
a measurable correlation in the case of the tes-
ted samples.

IV.	 We carried out our test immediately after sur-
face grinding and consequently,  the protec-
tive surface layer was not able to re-cover in 
this short time. We assume that after surface 
grinding the protective layer can renew but 
requires a longer time. 

These results are very important and there-fore 
further research is needed in order to better un-
derstand the surface properties of stainless steels.
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Az Erdélyi Múzeum-Egyesület mint kiadó és az Acta Materialia Transylvanica szerkesztősége 
sajnálattal értesı́ti a szerzőket és az olvasókat, hogy a folyóirat 2018-as évfolyam 1 és 2. 
lapszámaiban a cikkek magyar nyelvű változatainál a DOI-azonosı́tók pre�ixei hibásan jelentek 
meg. 

A cikkek fejléceiben a magyar nyelvű változatnak megfelelő DOI pre�ix helyesen: 10.33923, nem 
10.2478. 

A pre�ixek 2023 szeptemberében a lapszámok honlapján: 

https://eme.ro/publication-hu/acta-mat/acta2018-1.htm illetve  

https://eme.ro/publication/acta-mat/acta2018-1.htm  

és 

https://eme.ro/publication-hu/acta-mat/acta2018-2.htm illetve  

https://eme.ro/publication/acta-mat/acta2018-2.htm  

minden cikkben javı́tásra kerültek, feltüntetve az eredeti, hibás és az új, helyes azonosı́tót is.  

A DOI-azonosı́tók helyes számra történő cserélése a Magyar Tudományos Művek Tárában 
(MTMT) is megtörtént. 

A hibáért minden szerző és olvasó szı́ves elnézését kérjük és tisztelettel kérjük, hogy ezentúl az 
új, helyes azonosı́tót legyenek szı́vesek használni!  

Az Erdélyi Múzeum-Egyesület Kiadó és az Acta Materialia Transylvanica Szerkesztősége 
nevében:  

 

 

Bitay Enikő 

főszerkesztő 
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The Erdélyi Múzeum-Egyesület as Publisher, and the Editorial Of�ice of Acta Materialia 
Transylvanica regret to inform the authors and readers that the pre�ixes of the DOI identi�iers of 
the Hungarian versions of the articles in issues 1 and 2 of the journal in 2018 were incorrectly 
published. 

In the article headings, the DOI pre�ix corresponding to the Hungarian version of the article is 
10.33923, not 10.2478. 

In September 2023, the pre�ixes were corrected in all articles on the websites of the journal 
issues: 

https://eme.ro/publication-hu/acta-mat/acta2018-1.htm respectively  

https://eme.ro/publication/acta-mat/acta2018-1.htm  

and 

https://eme.ro/publication-hu/acta-mat/acta2018-2.htm  respectively 

https://eme.ro/publication/acta-mat/acta2018-2.htm 

showing the original incorrect one crossed out and the new, correct identi�ier.  

The replacement of the DOI identi�iers with the correct number has also been done in the 
Hungarian Repository of Scienti�ic Works (MTMT). 

We apologize to all authors and readers for this error, and respectfully request that you use the 
new, correct identi�ier from now on! 

On behalf of the Erdélyi Múzeum-Egyesület Publisher and the Editorial Of�ice of Acta Materialia 
Transylvanica: 

 

 

Bitay Enikő 

Editor-in Chief 

 

Cluj-Napoca, 1st September, 2023.  
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