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FREFEHTHRUYERIE TR STARITERY, o |/ S1  Simulate a failure behavior of a part under a use condition according to
B NSRS B R an original part model to determine a failure region and a failure form in
the failure region of the part
i 57 $2 Determine the type of a built-in sensor corresponding to the failure form,
and design the built-in sensor, such that the designed built-in sensor
R SRR R R PSR, TR R meets a demand of monitoring the failure form in the use condition
¢ ST SR AR R R LR T e et b sk 83 Configure embedding points and the number of the built-in sensors in
the failure region according to size parameters of the designed built-in
i sensor, and update the original part model, the updated part model
- - - — 83 comprising the built-in sensors
AREIE M I R R ff@ﬁ(ﬁﬁmﬁ‘"ﬁ%@?ﬂf%@ﬁw@’m v S4 Simulate the part model updated in the use condition to determine
BAREE, IMEGTHERETEN, EREOTHRESE whether a performance parameter of the updated part model satisfies a
Gt corresponding performance index; if not, execute S3 repeatedly till the
performance parameter of the updated part model satisfies the
i corresponding performance index
54 S5 Perform 3D printing and machining on the updated part model to
FHERTA TESHSATHEAHTRELY, UREEREnTHEay manufacture a part having a built-in sensor
R R RN RSN, TR, B80T BE
B GRS S IR R AR S R
i 88
DITEMTESE NS, UHEREARSRBRNESR

1

(57) Abstract: The present invention relates to the technical field of 3D printing. Disclosed are a method and system for designing
and machining a part having a built-in sensor. The method comprises: simulating a failure behavior of a part under a use condition
according to an original part model to determine a failure region and a failure form of the part; designing a built-in sensor which meets
a demand of monitoring the failure form in the use condition; designing embedding points and the number of the built-in sensors, and
updating the part model, when the updated part model does not satisfy a corresponding performance index, modifying the embedding
points and the number of the built-in sensors till the corresponding performance index is satisfied; and 3D printing and machining the
updated part model to manufacture a part having a built-in sensor. The defect in conventional methods that it is difficult to monitor the
true state of a deep portion of a part for a sensor which is built in the surface or a shallow layer of the patt is overcome, an embedding
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position of the sensor is determined for a failure point of the original part, and structural optimization and integrated machining are
performed on the basis of the 3D printing technology, thereby implementing accurate online monitoring of the service state of the part.
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