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Effect of Quenching Medium on the Mechanical Properties
of ADI Treated GCD 50

H. G. KIM, I. S. OH, H. J. KIM’, K. G. SHIN
Division of Advanced Material Science and Eng., Pukyong National university, Pusan 608-739, Korea

Abstract Effect of quenching medium on the mechanical properties of ductil iron GCD 50 has been investi-
gated using ADI treated specimens. The specimens have been austenitized at 900°C for 2 hours, followed by
controlled cooling to 800°C under the cooling rate of 0.05°C/sec, then austempered at 380°C, 330°C, 280°C and
230°C for 1 hour. The specimens treated in the salt of 5% water were found to have higher tensile strength than
that of the normal salt bath. Elongation and impact energy increased in proportion to the increase of retained aus-
tenite volume fraction. The increase of cooling rate of the salt by the addition of 5% water to the salt resulted in
the increase of retained austenite volume fraction and the formation of fine bainitic ferrite.
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Table 1. Chemical composition of specimen (Wt%)
C Si Mn P S Mg Cr Cu Ni Mo Fe
3.68 2.53 0.31 0.001 0.001 0.045 0.0024 0.24 0.0012 0.001 bal.
Austenitizing
oy I N Furnace cooling (0.05°C/min)
S-? 800 Controlled austenitization
- E Quenching
= e g Salt bath( | )
£ Salt bath + H2O(11)
= H Controlled cooling rate
& 380
[ S 330 ff \
280
. 300 A g I} B Sy
(Unit : mm) \
Fig. 1. Shape and dimensions of Y-block. iy
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Fig. 2. Schematic diagrams of heat treatment cycles.
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Fig. 3. Optical micrograph of the ductile iron as cast
condition.
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Fig. 4. SEM micrographs of the ADI after austempering
treatment in salt bath only for 1 hour at (a)380°C,
(1)330°C, (¢)280°C and (d)230°C.

Fig. 5. SEM micrographs of the ADI after austempering
treatment in 5% water-salt for 1 hour at (a)380°C,
(1)330°C, (¢)280°C and (d)230°C.
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Fig. 6. XRD diffraction results of austempered specimens in (a)salt bath only and (b) 5% water-salt at 380°C for 1 hr.
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Fig. 7. TEM micrographs of the ADI after austempering
treatment in salt bath only for 1hour at 380°C(a, b),
330°C(c, d).
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Fig. 8. TEM micrographs of the ADI after austempering
treatment in 5% water-salt for 1hour at 380°C(a, b),
330°C(c, d).
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Fig. 9. Effect of austempering temperature on tensile
strength, elongation after ADI austempering treatment
for 1 hour at 380°C, 330°C, 280°C and 230°C.
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Fig. 10. Effect of austempering temperature on
elongation, impact energy and retained austenite after
austempering treatment for 1 hour at 380°C, 330°C,
280°C and 230°C.
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