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Table 1 The experimental results of the CADI-150 grinding

balls by water and air alternating isothermal quenching
heat treatment
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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

- Ry P ORMEE i
ffiffHRC  f#EFHRC #HRC WeRE LY
CADI-50 56.9 55.8 1.1 5.1
CADI-60 56.9 56.1 0.9 5.7

{E: CADI-S0BRP AR E 50 mm.

ZE, TUHEFRK-ESREERFENXNCADI-
50K CADI-60EEk, OEXRFSHAREEETIE, 27
B8, hFUEEERIFN—XE, FEIRET/CFA
020101242—2021 { BRI FIRIFKEREHLXEDK )

3 K-ZBREFRFEXCADIEBKRY

Rz RS

A | Rk -ZS 5 SR A K CADIEER
VIR, 3 SEEMAR TR T AL S kit
SR e L DA RN ES o
SRS AENER ST M IERER . B
WERMES.

R4 EIRUFERS

Table 4 Chemical compositions of the rolling grinding balls
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Industrial Practice and Application of Alternating Isothermal Quenching
CADI Ball by Water and Air
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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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