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Table 1 Composition design and melting compositions of the ZG42Cr2Ni2Mo steel  wg /%

TH c Si Mn S P Cr Ni Mo
it 0.40~0.45 0.30~0.50 0.50~0.80 =<0.010 =<0.010 1.50~1.90 1.70~2.00 0.40~0.50
g 0.42 0.38 0.60 0.006 0.002 1.71 1.76 0.45
bkt 0.42 0.39 0.76 0.006 0.002 1.82 1.90 0.45
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Fig. 1 Heat treatment process of the test block
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Table 2 Hardnesses of the test block after quenching and
tempering
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Table 3 Mechanical properties of the test blocks

R PALFET L BAERIE  Ry/MPa R./MPa A41% ZI% KU (i) KVd (=38
870 °C x 5 il K2 1042 1187 7 15 46.1 35.5
, A 560 °C x 9 hlal k i 1046 1117 3 8 44.8 32.9
! 5 870 °C x 5 hiih ¥ 3 960 1120 8 14 59.5 50.2
580 °C x 9 hlal k LB 950 1000 4 7 53.3 427
870 °C x 5 hiig Rz 1110 1250 6 10 437 328
. ¢ 560 °C x 9 ha] k. i | 1080 1120 1 4 37.2 31.7
2 870 °C x 5 hiliig *J)2 1010 1160 13 30 55.1 44.2
b 580 °C x 9 hlal k. i | 990 1140 8 15 50.5 43.7
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Fig. 2 Metallographic microstructures of the surface and heart of the test blocks
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Fig. 3 Distributions of the inclusions in the test blocks
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Fig. 4 Morphologies and energy spectra of the Al,O; and MnS inclusions in the steel
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Research and Development of High Performance Casting Gear Steel for
Super Large Mine Mill
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(1. CITIC Heavy Industries Co., Ltd., Luoyang 471003, Henan, China; 2. State Key Laboratory of Intelligent Mining Heavy
Equipment, Luoyang 471000, Henan, China; 3. Luoyang CITIC HIC Casting and Forging Co., Ltd., Luoyang 471003, Henan,
China; 4. Henan University of Science and Technology, Luoyang 471000, Henan, China)

Abstract:

The influences of heat treatment parameters on the hardness, microstructure and properties of ZG42Cr2Ni2Mo
gear steel were studied by means of composition design, preparation of cast blocks and heat treatment tests. The
results showed that after oil quenching at 870 °C and tempering at 560 °C , the hardness of the ZG42Cr2Ni2Mo
steel test block reached more than HB 350 and met the requirements of HB 340-380 hardness. After
quenching and tempering, the test block had uniform tempered soxite microstructure with fine and uniform
grain. After heat treatment, the yield strength and tensile strength of the test block reached 900 MPa and 1 000 MPa
respectively, and the toughness was excellent.

Key words: cast gear; material design; high hardness; heat treatment
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