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Fig. 1 Sampling diagram of micro-porosity test
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E2 RIZHMRAFSHFREMESLE (1:1)
Fig. 2 Surface macro-grain size of blades produced by original casting
process and fine grain casting process ( 1:1)

E3 MRSt FA-ARESEEERTR (1:1)

Fig. 3 Macro-grain size of A-A section in fine grain cast blade ( 1:1)
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Table 1 Micro-porosity test results of fine grain
blade castings

SR S % F AR LR

e ot T
. RS mmiEEN <05 <05 <05
A I o 5 <05 <05 <15
BB . HERGA5 mmiEEN <05 <05 <05
B v [ 15 <05 <05 <15
e . HEGAS mmiEEN <05 <05 <05
B v [ 1 <05 <05 <15

D-D HESk <05 <05 <2

E-E ek <05 <05 <2
F-F ek <05 <05 <15

(a) by

(b) B4l

(c) v'H

El4 HARBEN RA-ABHEEHEBERASR
Fig. 4 Microstructure of blade section A-A by fine grain casting

(a) BRiLy)

(b) BofhHA
E5 FRIZMEA-ASESHMEALNSR
Fig. 5 Microstructure of blade section A-A by original casting process
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Table 2 Room temperature tensile properties and high temperature durability of standard sample

P E/MPa 1% FEFFA (950 °C ) /MPa A F#wlh
PR 1040 45 225 41:00 ( AMHr)
FrifEifag2" 1005 4.0 225 41:00 (W)
B A R =835 =4 225 =40

®3 AHITZTHMRHGTSBREERAMEENSERA TR

Table 3 Room temperature tensile properties and high temperature durability of blades under two casting processes

T2 B PR g /MPa i =1% PR EEABREE (975 °C) /IMPa KA Ffnih
al 974 3.0 225 A1(R 1K)
ST a2 987 45 225 19 ()
a3 940 45 225 A1(RIKT)
bl 1089 10 225 215
N iy i b2 1063 75 225 26.3
b3 1126 8.5 225 32
cl 930 — 225 21
I c2 970 — 225 26.6
c3 870 — 225 20.5
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Table 4 Ultimate fatigue test results of fine grain casting blade

4= B Hz HEFREL TR 5 2e A A 4 21 5

1 1285 2.0 x 10 TCHEL i

2 128.0 2.0x 10 TR e

3 124.5 2.0x10 TR i

4 123.6 2.0 x 10’ Josar Gk

5* 127.1 2.0x10 P Ve A8 i

6" 121.6 2.0x10 ToHer i

HRER 125+ 10 2.0 x 10 JCHEL e
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Microstructure and Mechanical Properties of K465 Alloy Low Pressure
Turbine Blade Produced by Fine Grain Casting Technology

YIN Xiang-rong, HUANG Zhong-rong, LONG Yue-wen, SHE Yu-liang, GONG Xiao—ning, GUO Zhi—fei
( AECC Aero Science and Technology Co., Ltd., Chengdu 610503, Sichuan, China )

Abstract:

In order to improve the casting quality and production efficiency, the study on K465 alloy low pressure
turbine blade produced by fine grain casting technology was conducted. The micro-porosity, microstructure,
properties and ultimate fatigue strength were compared with that produced by original casting process. It was
found that the refinements of grain size and dendritic arm spacing are significant by using fine grain casting
technology, and the micro-porosity and microstructure are similar to that produced by original casting process,
but the room temperature tensile strength and the ultimate fatigue strength are improved.
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