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A Study on the Machinability Characteristics of ADI
Materials for the Drilling Conditions

Gyu-Jae Cho,* Eon-Chan Jeon**

ABSTRACT

Drilling tests were carried out austempered ductile cast iron(ADI) to clarify the factors influencing the
drilling characteristics of ADI material. The machinability of material was evaluated using high speed steel
drill and cobalt contained drill of 6mm diameter. The spheroidal graphite cast iron materials were aust-
enized at 900C for 1 hour and then wear was kept at 375TC for 2 hours. Austempered ductile cast iron
contains a great deal of retained austenite which contributes to an improvement of impact strength. In this
paper, machinability of ADI was invastigated by drilling experimentation. The results obtained are as fol-
lows: a) Flank wear increases logarithmically with the increases of cutting time and proportionally with
the increases of cutting force. b) Drilling hole number of about 2 times can be reduced more step feed than
ordinary feed due to the high hardness of ADI material and hardness increasing ascribed to the martensite
of retained austenite.

Key Words : AD] (£.28% F74Z3%4), Retained austenite (3F 228U E), Flank wear (X vld),
Step feed (BA°]%)
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Table 1 Shape and dimensions of drill in used

‘Workpiece GCD600 , ADI
Drill HSS, HSS-Co
Drill shape $6mm X 70X 102 Twisst drill
Cutting speed 6.1, 7.8, 10.3 (m/min)
Feed rate 0.05, 0.08, 0.1, 0.15 (mm/rev)
Depth of cut 15mm
Coolant dry
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Table 2 Chemical composition of workpiece (Wt.%)

(o} Si Mn P S Cu Mo Ni Mg

352 {27 { 05 [ 003 | 002 | 038 | 023 | 139 § 005

Table 3 Mechanical properties and volume fraction

of workpiece(ADI)
Tensile [Elongation Hardness
(74 H 5 1
Structure (%) Holding time(120 min) strength (Ke/mmd)| (99 (Hv)
Martensite (%) 24
Bainite (%) 786 125 49 408
Retained austenite| 19
content (%)

ADI 6c

Fig. 4 Microstructure of ADI and GCD600
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