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Effects of disorientation on tensile properties of
hot corrosion resistant single crystal superalloy DD483

CONG Pei-juan', HOU Jie-shan', ZHOU Lan-zhang', REN Zhong-ming”, GUO Jian-ting'

(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China;
2. School of Materials Science and Engineering, Shanghai University, Shanghai 200444, China)

Abstract: A hot corrosion resistant single crystal superalloy DD483 made by helix selector method was tested in tension
from room temperature (RT) to 1 000  with disorientation less than 10° and the effects of disorientation within 0—30°
on tensile properties at RT and 950  were researched, respectively. The results show that for the reason of abnormal
yield behavior of y’ single phase, the yield strength and ultimate tensile strength reach the peak values at 750 , after
which the yield strength and ultimate tensile strength drop sharply with the increase of temperature; within the
disorientation of 0—30°, the yield strength and ultimate tensile strength of DD483 alloy decrease and the plasticity
increases at both RT and 950  with the increase of disorientation; the difference of tensile properties at RT is mainly
caused by different Schmid factors in the corresponding direction; the effect of disorientation on tensile properties at 950
is not as obvious as that at RT for activation of additional slip systems.
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Table 1 Nominal composition of DD483 superalloy (mass

fraction, %)

C Cr Co W Mo Al Ti Ta Ni

0.07 1226 9.19 3.76 199 3.48 4.00 4.86 Bal

2
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Fig.1 Morphologies of dendrite configuration(a), y’ phase(b) and carbide(c) of as-cast DD483 alloy and dendrite configuration(d), y’

phase(e) and carbide(f) of as-heat treated
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Fig.2 Tensile properties of DD483 specimens at different

temperatures with disorientation less than 10°
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Fig.3 Relationship between tensile properties and disorientation

of DD483 specimens at RT
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4 DD4383
Fig.4 Macro and micro tensile fractographs of DD483 at RT with disorientation of 2°((a), (d)), 14°((b), (e)) and 25°((c), ());

vertical sections of specimen with disorientation of 2°((g), (h), (i)) (white lines indicate slid direction)
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Fig.5 Dislocation morphology of DD483 alloy near cross-
E '=4-Bsin®20 3) section after tension test at RT
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8 DD483 950
Fig.8 Macro and micro tensile fractographs of DD483 at 950

vertical section of specimen with disorientation of 5°((g), (h), (1))
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Fig.9 Dislocation morphology of DD483 alloy after tension
test at 950

with disorientation of 5°((a), (d)), 14°((b), (¢)) and 29°((¢c), ());
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