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[ABSTRACT] In this paper, the current manufacturing status of acro-engine blades is taken as the research object. We made
a brief overview of ECM, CNC machining, precision forging, the key technologies and measurement methods used in manu-
facturing of aero-engine blades. The implementation of coordinate positioning, measurement trajectory planning and noise re-
duction of coordinate measurement is also considered. And then we analyze the influence of laser probe installation accuracy,
laser projection angle, depth of field on laser scanning measurement, which has certain guiding significance to the develop-
ment of precision manufacturing and efficient testing technology of aero-engine blades.

Keywords: Aero-engine blade; Manufacturing process; Coordinate measurement; Laser scanning; Data acquisition
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Research on Shrinkage Rate Prediction Method of Casting Based on
BP Neural Network

TIAN Guoliang, BU Kun, QIU Fei, ZHANG Xiandong, ZHANG Yali, REN Shuaijun
(The Key Laboratory of Contemporary Design and Integrated Manufacturing Technology, Ministry of Education,
Northwestern Polytechnical University, Xi’an 710072, China)

[ABSTRACT] In the design process of die cavity of investment casting, the inaccurate enlarged die cavity that based on
shrinkage rate can lead the die need mold-repair for many times. As an initial study, a shrinkage rate prediction method of
typical structure casting in the solidification process is proposed in this article. The method can provide a way of thinking for
shrinkage rate prediction of casting. As BP neural network has strong fault tolerance and robustness function. Thus, the map-
ping model between geometric parameters that attach to the structure and shrinkage rate is built based on BP neural network.
As there is no determination criterion for the number of the hidden layer neurons of the BP neural network in different cases,
thus, the influence of the number of neurons in the hidden layer on the accuracy of modeling is researched. The result is that
for the typical structure casting, when the number of neurons in the hidden layer is three, the mapping model has the least pre-
diction error. In this case, the shrinkage rate average deviation of the predicted and measured values is 0.09%. The mapping
model can better realize shrinkage rate prediction of the casting in solidification process.

Keywords: Shrinkage rate; BP neural network; Prediction method; Structure; Casting
(Dt R &)
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[ABSTRACT] Scanning electron microscopy was employed to investigate the aging precipitation behavior of beta process
TC17 titanium alloy. Tensile properties and fracture toughness were used to characterize the effect of different aging treatment
on mechanical property. The results show that the secondary o phase was nucleated, precipitated and grew on the § phase ma-
trix. The fraction of secondary a phase and tensile strength decreased, secondary o phase did not diffuse and fracture toughness
increased with the increase of aging temperature after solution in two phase region. The tensile strength linearly decreased,
plasticity reduced and fracture toughness linearly increased. The secondary o phase was acicular after aging in a short time at
630°C . The thickness of secondary o phase (d) was coarsened from 42nm to 138nm and fraction (w,) decreased from 12.6%
to 4.5% which can increase the tensile strength, reduce the plasticity and fracture toughness. The relationship between the ten-
sile strength R,, and the thickness and fraction of secondary o phase was R,=1.01w,—0.95d+1274.1.

Keywords: TC17 titanium alloy; Aging temperature; Aging time; Secondary « phase; Mechanical property
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