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Investigation on Tempering Process of 45Mn2V/Q345
Clad Steel Plate for Saw Blade
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Abstract Tempering of the holding time after different temperature of clad steel plate for saw blade steel has been
carried out, the hardness of cladding plate and hase plate and the microstructure evolution are measured and observed. The
results show that the lath martensite in substrate steel Q345 coarsens gradually during tempering, but the characteristics of
lath can be retained after tempering at higher temperatures. However, the acicular martensite in cladding plate steel 45Mn2V
degrades faster than that in substrate steel,so the characteristics of acicular could not be observed after tempering at 400 C,
which results in the decreasing of hardness of cladding plate steel 45Mn2V after tempering is larger than that of substrate steel
Q345. Therefore , the tempering temperature of the clad plate should not exceed 400 “C. On the other hand ,because of the high
carbon content, the precipitation of carbides in steel 45Mn2V cladding plate is faster and more during tempering,so high hard-
ness can still be maintained after tempering for 8 hours, while the Q345 substrate plate has obviously softened. Therefore , the
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optimum performace of steel can be got by oil quenching at 860 °C for 5 min and tempering at 360 ~390 °C for 6 h.
Material Index Clad Steel Plate,Steel for Saw Blade, Tempering, Microstructure Evolution
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Table 1 Chamical composition of clading plate and base
plate of clad steel/ %
mE W C Si Mn P S v

BE 45Mn2V 0.45 0.30 1.50 0.015 0.003 0.08
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Fig. 1 Effect of tempered temperature (a) and time tempered at 420 °C (b) on HV value of

45Mn2V/Q345 clad steel plate, quenched at 860 C
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Fig.2  Microstructure of cladding plate (a) and base plate (b) of 45Mn2V/Q345 clad steel
plate quenched at 860 C
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Fig.3  Microstructure of steel Q345 base plate quenched at 860 °C + tempered at 360 C (a), 390 “C(b), 420 ‘C(c), 450 ‘C(d) and

480 C(e)
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Fig.4 Microstructure of steel 4SMn2V cladding plate quenched at 860 “C + tempered temperature at 360 C (a), 390 C (b), 420 C

(c), 450 *C(d) and 480 C(e)
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Fig.5 Microstructure of steel Q345 base plate quenched time at 860 °C + tempered at 420 C

for 2 h(a), 4 h(b) and 8 h(c)
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Fig. 6  Microstructure of steel 45SMn2V cladding plate quenched time at 860 “C + tempered at
420 °C for 2 h(a), 4 h(b) and 8 h(c)
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