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Abstract: With the development of comprehensive coal mining technology, the development and research of high
corrosion-resistance materials are urgently needed. To clarify the main factors affecting the corrosion resistance of cylinder
barrel materials, an electrochemical corrosion method was used to study the corrosion resistance of hydraulic bracket
cylinder barrel material A and B, combined with the alloy composition, inclusion composition, microstructure and
postcorrosion morphology to analyse the key factors affecting the corrosion resistance of material B. The results show that
the electrochemical performance of material A is better than that of domestic material B, and a large number of
“pockmarks” appear on the surface of material B after electrochemical corrosion. The mechanical properties of the material
are improved as a result of the addition of C, Cr and Nb in material B together with grain refinement. However,
high-density CaS-Aloxide-MnS composite inclusions are formed in the matrix due to the introduction of Ca and S during
the smelting process, which deteriorates the corrosion resistance of the material.
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Tab.1 Chemical composition of material A and material B
(mass fraction/%)

Element
Materials
C Cr Mo Ni Nb Mn \Y N S P Ca
A 0.127 0.44 0.39 1.24 0.002 1.30 0.086 0.0133  0.0015 0.006 0.000 3
B 0.172 0.71 0.46 1.23 0.020 0.98 0.036 0.0040  0.002 6 0.012 0.001 2
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Tab.2 Mechanical properties of foreign material A and domestic material B

Materials Hardness(HV) YS/MPa TS/MPa Elongation/% Impact energy(-20 ‘C KV2)

A 240 649 733 22 204

B 297 855 905 20 195
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Fig.1 Dynamic polarization curves and corresponding electrochemical parameters of foreign material A with domestic material B:
(a) material A; (b) material B
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Fig.2 Macroscopic and microscopic morphologies after electrochemical corrosion: (a, d) macroscopic morphology;
(b, ¢, e, f) microscopic morphology
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Fig.3 EDS spectrum analysis of inclusions in foreign material A and domestic material B: (a) material A; (b) material B
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Fig.4 XRD patterns and OM images of material A and material B: (a) XRD pattern of material A; (b, c) OM images of material A;
(d) XRD pattern of material B; (e, f) OM images of material B
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Fig.5 EBSD characterization of material A and material B: (a, d) BC plots; (b, ¢) IPF plots; (c, f) KAM plots;
(ci, i) KAM distributions
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Tab.3 Inclusion types and sizes of material A and material B

Material A Number Size/pm Material B Number Size/pm
Al-Mg 162 2.5 CaS-oxide 30 5.5
CaS 20 2.7 CaS-oxide-MnS 63 2.2
CaS-oxide 306 3.0 CaS-Aloxide-MnS 916 2.5
CaS oxide-MnS 60 29 CaS-MnS 56 22
Oxides 20 18.4 Oxides 43 4.1
Ti-Al 10 2.1 Mn-S 74 34
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Fig.6 Quantity and size distribution of inclusions in foreign material A and domestic material B: (a) material A; (b) material B
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Material A:

S=20x(2.7/2)+306x(3.0/2)+50x7(2.9/2)*

=2606.3

Material B:

S=30xm(5.5/2)+63xm(2.2/2)+916xw(2.5/2)*

+56x1(2.2/2)=5445.0
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