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Abstract

After series of tests, the effects of tempering temperature on the microstructures and properties
of steel with high strength and high tenacity during tempering were discussed. The result shows
that: various performance indicators show little change in the temperature range of 560°C - 580°C;
with the increase of tempering temperature, strength and hardness decrease and toughness in-
creases in the temperature range 580°C - 670°C. Reason Analysis: due to the combined action of
Sorbite and Carbide, the tensile strength and yield strength first increase and then decrease, on
the contrary, the toughness descends first and then increases.
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Table 1. Chemical composition of tested steel w (%)

= L RERAMEERS w (%)

© Si Mn S,P \Y Cr RE

0.26~0.32 0.5~0.8 0.8~1.0 <0.030 0.03~0.06 0.4~0.6 Tl

Table 2. Mechanical properties of heat-treated steels

2 EXEER HHHFEMRE

I ki (°C) o, (MPa) o (MPa) 8 (%) i (HB) S
978 1050 12 341
560 955 1010 12 341 S
985 1060 12 321
1005 1070 9 309
580 975 1030 10 298 S
955 1040 10 292
795 875 14 266
600 770 870 14 271 S
740 855 14 269
760 865 12 263
620 755 865 13 259 S
755 865 14 263
730 830 18 239
670 735 835 18 247 S
733 834 17 244
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Figure 1. Effect of tempering temperature on the strength of material
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Figure 2. Effect of tempering temperature on the elongation and hardness change trend of material
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Figure 3. Tensile specimen macroscopic fracture at different tem-
pering temperatures
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Figure 4. Microstructures of the tested steel at different tempering
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