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Fig. 1 Dimension of impact specimen

1x45°
s st 5/
2 08/
Szel— ' =1— Fotozot — - 1-—— .
70 1 40
180

E2  fuf{RidiE

Fig. 2 Dimension of tensile test specimen
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Fig. 3 Microstructure of as-cast ductile cast iron ( polished and etched
by 4% nital )
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Table 1 Chemical composition of specimen  wg/%

C Si Mn S P Mo Cu Mg RE
355 253 017 002 0.03 033 055 0041 0.035
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Fig. 4 Pseudo Fe-C binary phase diagram ( for a constant content
of Si )

®2 BRRMEULMEBETZAHR

Table 2 Austenitizing heat treatment process

Y RIGARMEEEC BRI E/min R EITTE
1 820 60 e
2 840 60 =%
3 850 60 S
4 860 60 e

R3 AREFER
Table 3 Austenitizing and isothermal quenching heat
treatment process

o B BEREE SEREA AFRTAK
T/ C 5 f7l/min i J2/°C I i) /min
1 820 60 370 120
2 840 60 370 120
3 860 60 370 120
4 880 60 370 120
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Fig. 5 Microstructure and ferrite content of ADI under different austenitizing treatment temperatures ( etched in 4%Nital )
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Fig. 6 Effect of austenitizing temperature on microstructure of ADI ( etched in 4%nital )
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Table 4 Effect of austenitizing temperature on mechanical
properties of ADI

Lo TR/
PIELGic
820 840 860 880
s E/MPa 647.0 800.0 1001.0 1115.0
it 115.1 99.7 91.6 84.3
fifi BFHB 157 229 285 323
K %/% 135 9 75 55
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Fig. 7 Effect of austenitizing temperature on tensile strength of ADI
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Fig. 8 Effect of austenitizing temperature on hardness of ADI
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Fig. 9 Effect of austenitizing temperature on impact absorbing energy
of ADI
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Fig. 10 Effect of austenitizing temperature on elongation of ADI
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Fig. 11 Effect of austenitizing temperature on fracture morphology of ADI
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Study on Austempered Ductile Iron Treated by Intercritical Quenching
Process

JIANG Li-kun', LI Yin-ling?, SHI Hai-chuan®, LIU Jin-hai®, JU Zi-lai*

(1. Qilu University of Technology, Advanced Materials Institute, Shandong Academy of Sciences, Jinan 250014, Shandong,
China; 2. Shandong Shanshui Heavy Industry Co., Ltd., Jinan 250306, Shandong, China; 3. School of Materials Science and
Engineering, Hebei University of Technology, Tianjin 300132, China; 4. Department of Mechanical Engineering of Tangshan
Polytechnic College, Tangshan 063020, Hebei, China)

Abstract:

The effect of intercritical quenching process on the microstructure and mechanical properties of austempered
ductile iron was studied. The results show that under the condition of isothermal quenching process (isothermal
quenching temperature 370 °C , isothermal quenching time 120 min), the increase of austenitizing temperature
in the range of 820-880 °C. will decrease the amount of acicular ferrite in the microstructure; when the austenitizing
temperature is 880 °C. , the microstructure has been austenitized completely. Furthermore, with increasing the austenitizing
temperature, the tensile strength and hardness have a ascending trend gradually, while the elongation and
impact absorbing energy have a descending trend gradually.
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austempered ductile iron; intercritical quenching process; microstructure; mechanical properties

(. x| 44, ldm@foundryworld.com )



