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Abstract

Corrosion is a real risk of the steel constructions because this phenomenon cause mass loss.
Some kind of the corrosion is well monitorable but others are difficult to detect. Known that
the heat treatment caused microstructure changement can cause decreasing the corrosion
resistance in case of unstabilized stainless steels. The reason of this problem, that the heat
can cause chromium-carbide (Cr23C6) precipitation simultaneously with the reduction of the
chromium content in the local grain boundaries. The chromium content ensures the corrosion
resistance level. We wanted to find a relationship between the corrosion resistance and the
heat treatment affected microstructural changement [1-3].
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Introduction

Corrosion cause real damage and risk in case of the steel constructions. The uniform
corrosion is well monitorable, but it known other kind of the corrosion are (intercrystalline
corrosion, knife line corrosion, pitting corrosion, stress corrosion (Fig. 1.)) more dangerous because
increase without visible signs. The stainless steels are very useful and popular in the industrial and
the building engi-neering. The stainless steels wide range well known (austenitic, ferritic,
martensitic, duplex) which have many different chemical composition (almost high contain of
chromium and nickel) and dif-ferent properties. The austenitic stainless steels have high ductility
and high corrosion resistance properties what ensured by the chemical composition.

The steel sheets made by cold rolling while on the surface creating from the chemical
composi-tion a thin corrosion resistant passive layer. The heat can cause the creation of some
precipitation in the microstructure, which decrease the corrosion resistance level [4, 5].

Fig. 1. Local corrosion form on the surface of stainless steel
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The experimented steel

The used austenitic steel (1.4307) chemical composition showed below (Tab. 1.). This kind
of steel is without high carbon affinity elements (eg. Ti, Ta, Nb) contain, even that the carbon
contain is low, that means the formation aptitude of the chromium carbide (Cry3Cg) is low.

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

C Mn S P Si Ni Cr N
0,026 171 0,004 0,004 023 815 183 0,09

The corrosion resistance depends on the chemical composition of the steel, in case of the
tested stainless steel this level is very high. The pitting resistance equivalent number (PREN)
calculated by the next most common equation (1), with the elements in weight percentage (%).

PREN=Cr+3,3 Mo+16 N 1)
PREN=19,74

Surface preparation

The tested samples surfaces were cleaned and grinded by grinding paper (Al,O3). The
grinding process established different surface roughness in case of the tested samples surfaces. The
average surface roughness of the samples was different, showed in the Table 2.

Table 2. The used grinding papers parameters and the surface roughness of the grinded sheets

Number of the sample 1 2 5 6
Surface roughness Ra (um) 2,353 1,412 0,677 0,54

Heat treating of samples

Heating in oven

Air cooling

T (h)
Fig. 2. Heat treatment of samples
Heating during one hour in 800 °C temperature and cooling by air, the heat treatment t-T
diagram shows by Fig. 2. In case of the used steel, the heat treatment can establish precipitations of
Cr,3Cs. This form of carbide precipitation in the grain boundary affect, of the local chromium

contain de-creasing between the crystals. Even that the corrosion resistance depend on the
chromium contain this process cause a corrosion resistance decreasing.

Experiments

The surface roughness and the heat affected changement of the microstructure and the
corrosion resistance. This process modelled by laboratory experiments [9 - 11]. We made corrosion
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resistance test on heat-treated samples and we tested without heat-affected samples too. The tested
samples were trait in FellICl solution (ASTM G48), during 96 hours and on 30 °C temperature.
Under this loads the sheets are showed weight loss, what we could measure by analytical scales
[12]. The measured weight loss volumes (g) showed in the Table 3.

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

Experimented samples tested by microscopy, the results showed on the Fig. 3-6. On the
surface we detected pitting corrosion phenomenon by visual testing, we used stereo microscopy,
(100x magni-fication Fig. 1-4.) the figures shows 10x10mm area of the experimented samples.

The Fig. 3-6 show well the tested samples. The unsuitable surface roughness caused reduced
corrosion resistance. In case of the heat-treated samples, the heat-treating effected the corrosion
resistance decreasing. The showed figures demonstrated the heat-treating effect and the surface
rough-ness effect for the corrosion resistance.
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a) without heat treating
Fig. 3. No. 1. samples

a) without heat treating b) heat treated
Fig. 4. No. 2. Samples

a) without heat treating b) heat treated
Fig. 5. No. 5. Samples
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a) without heat treating b) heat treated
Fig. 6. No. 6. samples

Corrosion weight loss as function
of the surface roughness
2 ‘ @ Samples without heat treating @ Heat treated samples
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Fig. 7. Corrosion effected weight loss [12]

Conclusions

We concluded on base of our experimental results, which the grinded surfaced samples
corro-sion weight loss was higher than in case of the cold rolled mean the corrosion resistance
decreased as function of the heat affect and the surface roughness. Heat-treating affect decreasing of
the corrosion resistance. The used heating treating process cause corrosion resistance changement.
We can assume that the used heat temperature and the time of the heating is not fallowing in case of
the tested steel grade.
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