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ABSTRACT The samples of superalloy K4169 used in testing mechanical property were cast under
conventional and fine—grained cast conditions. The effects of refiner Ni—Al-Ti on grain structures and
mechanical properties were investigated. Fracture surfaces of the test bars were examined by scanning
electron microscopy (SEM). The results indicate that the fine—grained cast process can obviously refine
the grains of K4169 alloy, the yield and tensile strength, and the tensile plasticity at room temperature are
also improved. Especially, the stress rupture life of the fine—grained sample is doubled compared with that
of the conventional cast sample under the test conditions of 760 C and 480 MPa stress, whereas there is
no obvious difference in permanent plasticity.
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Table 1 Parameters of technology and grain structures for
conventional and fine—grained test bars

Sample Technology Average grain ASTM Py
No. size, mm grade %
1% Conventional 4.3 ASTM Mé 50
23 Fine—grained 1.2 ASTM M85 81

1) proportion of equiaxed grains at traverse cross—section,
2) homogenization at 1550 'C, 3) refriner is Ni—Al-Ti
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Ni—AlI-Ti E4&meEN BT REARRENER, B
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“HhESREELN 0.05 mm HF - XRERBELS
HERES MEFLETORERE, AxAEALES
HEHER, E-KBEANE/LFREEL.
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Fig.1 Dendrite structures in conventionally cast sample No.1
(a) and fine—grained sample No.2(b)
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2.3.1 EiRfobROHLMHE FHEHETERAR
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B/ 002(EW Tk 35 MPa, BN4ER T 5.9%; PR T 10
MPa, I % T 2%), L EBRBOHNEE on(ZR T 45
MPa, B4R % T 5.6%; il T35 50 MPa, B@# T 7.6%).
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Fig.2 Laves phase in two kinds of grain microstructure
(n) sample No.l  (b) sample No.2
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Fig.3 Carbides of two kinds of grain microstructure
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Table 2 The tensile properties at room— and intermediate—
temperatures

Sample

THD 505 G610 7.5
760 515 860 13

Temperature 0.2 oy & @

No. C MPa  MPa % %
1 25 590 805 T 9
25 625 850 17 14
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Table 3 The stress rupture properties under the test conditions
of T60 T and 480 MPa

Sample Test timne & - @
No. min % Fi
1 15.45 B.ED 11.894
2 33.15 9.20 T.84
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LAEAXRNPR, EXHIORILH. HESEFHAS
HHRE, ELHOLHFERBEH, ELFRAHKR,
FRRENS. EHOBRESD, dTFRRRTA, MC
Ry, Laves ARMAFEA, A EHH T RAHS
A PR EER. WA, EEAMN MC Rgkd.
Laves #1#15h &b 9 S eb O R BRI A, E AR
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Fig.4 Typical morphologies of tenacious dens (a) and cleavage
steps (b)
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