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[ Abstract] Causes of the failure of 65Mn/(Q235 bimetal composite pipes in service were
analyzed by using metallographic microscope, scanning electron microscope, Rockwell hardness
tester, microhardness tester, and abrasive wear testing machine, and their heat treatment process was
optimized. The results showed that there were a large amount of undissolved carbides and lamellar
pearlites in 65Mn steel, which led to a decrease in its toughness and lower hardness of the weld,
resulting in the failure of 65Mn/Q235 bimetal composite pipes in service due to insufficient wear
resistance. After an optimized heat treatment process, that is, holding at 840 “C for 10 to 30 min and
cooling in oil, was used, the microstructure of 65Mn/(0235 bimetal composite pipe was uniform and
fine martensites, undissolved carbide and lamellar pearlite were basically eliminated, the hardness of
the weld was increased, and its wear resistance was improved significantly.
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Table 1  Chemical composition of the tested steels
S5 %
WD -
C Si Mn Cr p S
65Mn 0.65 0.25 1.05 0.25 <0.035 <0.045
Q235 0.20 0.21 0.51 - <0.035 <0.045
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Microstructures of 65Mn steel in bimetal composite pipe
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Fig.2  Microstructures of weld of bimetal composite pipe
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Fig.4 Variation in hardness of 65Mn steel samples
heat treated by different procedures
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Fig.5 Microstructures of 65Mn steel after holding at 790 and 840 °C for different times and

then cooling in oil
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Fig. 6 Microstructures of weld of 65Mn steel(a,b) and Q235 carbon steel(c,d) after holding at
840 °C for 10 min and then quenching in oil
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