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Mechanical Properties and Wear Resistance of the CADI
Balls Treated by Two Kinds of Heat Treatment

YAO Yong-mao', ZHOU Jian*, CHEN Quan-xin', CHEN Can-guang', LI Wei*
(1. Ningguo Huafeng Wear Resistant Material Co., Ltd., Ningguo 242300, Anhui, China; 2. Institute of Advanced Wear &
Corrosion Resistant and Functional Materials, Jinan University, Guangzhou 510632, Guangdong, China)

Abstract: The CADI balls with the same chemical compositions were treated by two different methods, namely
salt bath isothermal heat treatment and oil quenching air isothermal treatment. The test results show that the both
microstructures of CADI balls treated by the two methods are spherical graphite, carbide, acicular ferrite and
rctained austenite and their hardness and toughness match well and are similar. The surface wear resistance by
oil quenching and air isothermal treatment is better than that by salt bath isothermal quenching, while the core
wear resistance is opposite. So oil quenching and air isothermal treatment can substitute for salt bath isothermal
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quenching treatment in treating the CADI casting balls.
CADI casting ball; salt bath 1sothermal heat treatment; o1l quenching and air isothermal treatment
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Table 1 Chemical compositions of cast grinding balls  wy%

C Si Mn Cr S p

3.58 2.94 2:33 0.5 0.026 0.027
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Table 2 The process parameters of isothermal heat

treatment for cast balls
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Fig. 1 Salt bath isothermal quenching (A)

880

IREE/C

220

|
|
|
|
|
|
|
1

i [E)/h
2 e =R (B)
Fig. 2 Oil quenching + air isothermal heat treatment( B)
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Table 3 Evaluation of balling effect
fir#  ERfEsEe BRUE%O AR AUMpum JUNER AR

BeFEm 8533 3 1.98 7 299
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Fig. 3 Graphite morphology of the ball surface
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Fig. 4 Graphile morphology of the ball core
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Fig. 5 Microstructure of the ball surface as cast
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Fig. 6 Microstructure of the ball core as cast
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Table 4 The mechanical properties of balls
BlH fEEHRC (BRLHTE) iy
4i% 0 10mm 20mm 30mm 35mm FERE WICh
A 568 576 58.1 59.2 594 26 5.6
B 562 573 58.3 59.1 59.7 35 6.0
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Fig. 7 Heat-treated microstructure of A ball surface
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Fig. 8 Heat-treated microstructure of A ball core
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Fig. 9 Heat-treated microstructure of B ball surface
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Fig. 10 Heat-treated microstructure of B ball core
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Fig. 11 X-ray diffraction spectrum of A ball surface

80 9 100

1000 MG,
w(110)
200}
wﬂ I ]
& 100! |
a1y
o r MC,
| me, aCooye0) 61
o ey’ it s My -

20 30 40 S0 60 70 8 %0 100
20/(°)
E12  ABRCTXEHEE TS

Fig. 12 X-ray diffraction spectrum of A ball core
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I'ig. 13 X-ray diffraction spectrum of B3 ball surface

MC,
1000 « (110)
600} "
§-400. (111)1!’
200+ { MC,
lime, a@o)y ey e
0 s O i A...wl'm-
20 30 40 50 60 70 80 90 100
26/(°)

FE14  BELLXGTER AT
Fig. 14 X-ray diffraction spectrum of B ball core
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Table 5 The wear weightlessness

SRS 15 mindkHE/g 30 mink F/g 45min%k /g 60mink H/g
ABERC35mm 03112 0.6112 0.916 3 1.098 5
B H(35mm 03086 0.598 2 0.8929 1.072 1
AFRERSmm 03044 0.606 1 0.901 4 1.160 6
BEEERGSmm 03245 0.648 3 0.929 0 1.2016
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