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Effects of Mo on the Mechanical Properties of Ductile Cast Iron
with Cu Austempered at 380°C

GY. Kim'
*Dept. of Advanced Material Application, Daegu Campus of Korea Polytechnic, Daegu 703-721, Korea

Abstract In this study, we investigated effect of Mo addition on mechanical properties of Cu added ADI. Ductile
cast iron specimens were austenitized at 900°C for 150 min and then austempered at 380°C for the various time
periods from 15 min to 480 min. Mo added ADI had a higher volume fraction of retained austenite, and the vol-
ume fraction of retained austenite was determined by XRD analysis. As decreasing volume fraction of retained
austenite, the elongation was also decreased as expected. But the UTS and yield strength were not decreased.
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Table 1. Chemical composition of material used

Alloys C Si Mn Mg P S Cu Mo Fe
GCD 450 3.6~38 | 22~2.8 | 0.15~1 |0.03~0.06| 0.03 | 0.002 | - - bal.
Mo- Free 3.6~38 | 22~28 | 0.15~1 |0.03~0.06| 0.03 | 0.002 | 0.6 - bal.
Mo 0.4 wt% | 3.6~3.8 | 2.2~2.8 | 0.15~1 |0.03~0.06| 0.03 | 0.002 | 0.6 04 bal.
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Fig. 1. The dimension of tensile strength test specimen.
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Table 2. Conditions of heat treatment

Austenitizing Austempering
Temp. [°C] | Time [min] | Temp. [°C] | Time [min]
15
30
60
900 150 380 120
240
480
2.3 ¥xi2|
xR &2 900°CE 23l e xEHUo]
Blold AR F-, 380°Ce] A&ellA OAE,ME&
AABIReH, 1o tigh AREgAE] W82 Table
20l YRR AT
24 M "I}

iz BN g8 AEe 2 3 F, 3%
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o1& Al¥-& Universal Test Machine(Instron
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mn/min® 2 3148} 2ol X ATt

Az Alge 234 ZH=7](Daekyung DTR -
200)2 ARE-3}o], C-scale (150 kg)Z =430,
7} A2 209 5314 AAlsAn
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Fig. 2. Microstructures of as-cast ductile cast iron (GCD450 alloy) specimens (a) before etching, (b) after etching, (c)

after etching.

Fig. 3. Microstructures of Mo-free specimens
austempered at 380°C for (a) 15 min, (b) 30 min, (c)
60 min, (d) 120 min, (e) 240 min, (f) 480 min.
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Fig. 4. Microstructures of 0.4%Mo specimens austem-
pered at 380°C for (a) 15 min, (b) 30 min, (c) 60 min, (d)
120 min, (e) 240 min, (f) 480 min.
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Fig. 5. Variation of volume fraction of retained austenite
with austempering time.
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Fig. 6. Variation of strength with austempering time. (a)
Yield Strength, (b) Ultimate tensile strength.
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Fig. 7. Variation of elongation with austempering time.
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Fig. 8. Variation of hardness with austempering time.
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