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Table 1 The experimental results of the CADI-150 grinding
balls by water and air alternating isothermal quenching

heat treatment
o TEE HRC R R GETN
L2k
FIMREE 12REEFE TR ffE 22 O 1/2R
e 55.72 5397 5195 377 1228 148
] 5492 5407 5237 255 1197 13.77

K- 55.73 53 53.73 2 12.7 13.77
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Table 2 Heat treatment process of the CADI-50 and CADI-
60 grinding balls
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Fig. 1 Production line of the water and air alternating isothermal
quenching heat treatment
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Fig. 2 The microstructures on the surface of the CADI-50 ball treated
by the water and air alternating isothermal quenching heat treatment
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Fig. 3 The microstructures in the center of the CADI-50 ball treated by
the water and air alternating isothermal quenching heat treatment
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Fig. 4 The microstructures on the surface of the CADI-60 ball treated
by the water and air alternating isothermal quenching heat treatment
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Fig. 5 The microstructures in the center of the CADI-60 ball treated by
the water and air alternating isothermal quenching heat treatment
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Fig. 6 SEM microstructures of the CADI-50 ball treated by the water
and air alternating isothermal quenching heat treatment
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Fig. 7 SEM microstructures of the CADI-60 ball treated by the water
and air alternating isothermal quenching heat treatment
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Table 3 Mechanical properties of the mass-produced CADI
ball by the water and air alternating isothermal quenching

heat treatment
R RETYy  OFEY DR g
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CADI-50 56.9 55.8 1.1 5.1
CADI-60 56.9 56.1 0.9 5.7
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Table 4 Chemical compositions of the rolling grinding balls
Wg /%

ELER C Si Mn Cr Mo S P Fe
@50 mm 0.946 0.511 0.83 0.527 0.018 0.013 0.003 #vi:
P60 mm 0.845 0.481 0.829 0534 0.023 0.015 0.002 4
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Table 5 Comparison of the surface hardness of the CADI
and rolling grinding balls

£z Sl NN i EEHRC FHEHRC
CADI-50  ffiFET  56.8 569 575 57.0
CADI-60  flifii  57.2 570  56.1 56.7
CADI-50/60 flifJ5  63.0 63.6 642 63.6
5L¥k-50  flifET  61.0 59.6  61.2 60.6
Lek-60  fliHET 605 60.5  60.0 60.3
FLpk-50/60 fHHE 625 63.2 615 62.4
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Table 6 Comparison of the service performance of the
CADI ball and rolling ball

=] @60/50 mmALER  D60/50 mmigEk A HL4k
FEHURI% 25.58 25.73 0.15
TEER L 1611/% 31.04 26.86 -4.18
JEEREFE (kg - th) 0.856 0.834 -0.022
FERL)HE KW 8 966.39 8 802.48 -163.91
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Abstract:

CADI grinding ball is a kind of grinding medium widely used in mining, building materials and other
industries. In order to control its structure and improve its performance, the CADI ball is usually isothermal
quenching treated by mineral oil or molten salt. However, the mineral oil or molten salt as cooling medium
usually has a series of problems, such as environmental pollution, health hazards, safety risks, and energy
waste. In this paper, the method of alternating isothermal quenching by water and air was adopted to treat the
CADI ball, and the whole cooling process was precisely controlled by specific equipment and technological
means. The results showed that the treated CADI balls had similar microstructure and wear resistance
compared with those of the oil or salt bath isothermal quenching. The mass-produced CADI balls by this
process had good consistency. Their metallographic structure and mechanical properties met the standard
requirements, achieving a good effect in practical application.
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