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Elevated Temperature Tensile Properties of Austempered Ductile Irom
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Abstract

The relationships between the microstructure changes, retained austenite volume and elevated tem-
perature tensile properties of Mo-Ni-Cu ADI corresponding to various austempering temperatures and
time were investigated, After the 250°C tensile test for the test piece austempered at 270C the
accicular bainite structure was observed blunted under room temperature microscope. In the case of
370C austempering, the feathery bainite lath spacing was observed broadened. But after the 450C
tensile test, bainitic features could not be observed. As the testing temperature increased, retained
austenite volume tested at room temperature decreased. Especially, after the 450C tensile test
retained austenite volume approached nearly to zero.

A little higher tensile properties appeared at 250C testing than those at room temperature.
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Photo 1. Optical microstructures atter elevated temperature tensile testing for 1lhr austempering.
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Fig.3. The relationship between the testing tem-

perature and Cy-Vy for lhr austem-

pering.

Fig.4. The relationship between the amount of

expansion and temperature.

Table 1. Retained austenite volume and corbon content in retained austenite for lhr austempering.

Austetpl?erlng Testing temperature Retained austen Lattice parameter : Carbo'n content
conditions (1) ite volume(%) of Ry(A?) in retained auste-

(c/hr) nite(%)

R.T 18.5 3.6170 1.41
270/1 250 164 3.6043 1.12

350 13.1 3.5013 0.83

450 x * *

R.T 29.7 3.6178 1.43

250 26.8 3.6040 L.11
370/1 350 23.4 3.5997 1.02

450 * * *

% R.T:Room temperature., Ry:Retained austenite.
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Table 2. Mechanical properties tested at elevated temperatures,
T.t 250C testing 350C testing 450°C testing
M.P Y.S UTS EL. Y.S UTS EL. Y.S UTS EL.
AT At (MPa) | (MPa) (%) (MPa) | (MPa) (%) | (MPa) | (MPa) (%)
0.5 1162 1448 14.4 949 1080 11.2 624 651 124
1275 1478 13.2 993 1123 11.2 464 568 10.8
270 1335 1526 14.4 971 1093 9.6 780 811 6.4
1205 1318 12.4 954 1045 8.8 815 849 6.4
0.5 1092 1357 22.4 759 867 10.0 755 815 7.6
1053 1279 16.8 754 876 10.4 741 785 7.2
320 1040 1167 12.8 712 845 12.0 724 758 6.4
1128 1287 14.0 815 923 12.0 650 702 10.0
0.5 850 1179 27.6 612 750 14.8 633 685 11.6
832 1101 25.6 598 741 18.8 602 685 8.8
370 871 1166 26.8 615 733 14.0 624 672 10.0
859 1119 23.6 651 702 10.0 615 631 11.6

* Y.S: Yield strength, UTS:Ultimate tensile strength, EL:Elongation A T.:Austempering temperature,
At.:Austempering time, M.P. :Mechanical property, T.t:Testing temperature
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Photo 2. Fractographs of fractured tensile specimen after elevated temperature tensile testing

for 1hr austempering.

olEZ} E3HALH 370TC 22y A
FolMe HiolvelE gxrt 433 =dsid
e BFLE F AUY. 28 Ages}
350T oM Z} L AHHY TN =
T HloluelE x2 o] i NS BF3Y
o},

A7 LAHUOEHFHS Alg2xrt Sl

(67)

3. 7FF 5% 123 Adde

et 7ZAsHen 270Cc L2HvEe AL
7} 370C e ARG ¢t & Zo g A
t}. 3 AP 250 450 2] Ao
L2H Yo El A& A &t

NE2=7}
250°C 9] F-olM dE 5 ANy ol <
A7e 2 A9 He+= 47 1,100-1,530



Mo-Ni-CuA| @26l 745 Asde] D254 —olgy, 2zt

MPa, 12-27%2 Jelgt

. HHES AFE2E7) 250TC 9
&X 270C 2 370Ce A%
¥4 JER LT

. ADI 9] ¢tA 3 AR 2% ¥ = 2507 ©]3}o]
1 400TC ol = A% 239 3t d
ot}

CER

e o
CEEERE

L
il

o
-

HOF

o

. B. Kovacs:2nd Inter. conf. on ADI, Unv.
of Michigan, (1986) 291

. Morrogh, H and Williams, W.J:JISI 158
(1984), 306—322

X N DO

(68)

3.

R. D. Forest:The foundary man,(Apr.
1988) 168—181

BEEE ke ¢ 3A 8%, 60(1988), 615

F. S. Lepera:Jounal of metals, 3(1980), 38
MERERHE S 2A (58%, 59(1987), 102

R. C. Voigt:AFS. Trrans., 91(1983), 253
K. Rundman, T. Rouns, W. Dubensky and
D. Moore:2nd Inter. Conf. on ADI, Univ.
of MIchigan, (1986) 157

B. D. Cullity:Elements of X-ray diffrac-
tion, Addison-wesley pub. co. Inc.(1967)
391

10. H. Nieswaag:MRS symp. proc., vol 34

(1985), 415

11. AELR &%, 57(1985), 250



