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Production Technicsand Mechanical Properties of High Toughness
Austempered Ductile Iron
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(Huazhong University of Science and Technology , Wuhan 430074, China)

Abstract : In order to produce high toughness austempered ductile iron (ADI) , the influence of chemical
composition and heat treatment was studied. The chemica composition of the iron was designed by adding Cu, Mo,
Ni. The high quality ductile iron roughcast was made by casting. The heat treatment was performed at austenitizing
temperaturesof 880- 920  and then at austempered temperatures 350 - 370 . The mechanical properties of the
high toughness ADI| sample are tensle strength 908 - 1 054 M Pa, average elongation 11. 8 %, impact res stance 136
J, yield strength 744 M Pa, and Brinell hardness 271 HB. The mechanical propertiesof the produced high toughness
ADI excel the European Community ADI standard, but do not comply with the principle of the change between
tendle strength and elongation, impact resistance, yield strength, Brinell hardnessin AD| Standard EN1564.
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Tab.1 Mechanical propertiesdf ADI in
EN1564 - 1997 Sandard
Op Oo.2 ) Ak H
/MPa /MPa /% /J / HB
EN- GJS800-8 800 500 8 100 260 320
EN- GJS 1000-5 1000 700 5 80 300 360
EN- GJS1200-2 1200 850 2 60 340 440
EN- GJS1400-1 1400 1100 1 30 380 480
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Tab.2 Influences of austempering parameters on
mechanical properties
Op d
/h / / MPa | % / HB
1 310 1283 6.5 321
330 1204 8.8 314
350 1078 11.7 293
370 986 13.3 276
2 310 1197 5.2 329
330 1103 6.8 307
350 977 9.9 276
370 908 12.7 272
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Tab.3 Range of measurement results of ADI casting

Op Oo.2 ) Ak ( | %)
/ MPa / MPa | % 13 / HB C g Mn P S Cu Mo Ni
908 660 9.1 105 253 3.40 2.30 0.12 0.02 0. 004 0.50 0.11 0.67
1054 858 16 175 302 3.90 2.95 0.25 0.038 0.016 0.85 0.26 0.83
967.5 744 11.8 136 271 3.65 2.55 0.16 0.027 0.011 0.78 0.16 0.74
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Fig.1 Relationship between value of test and value of EN1564 standard on mechanical properties
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Fig.3 Microscopic congtitution after No. 6 plan modified
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