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Casting Riser Detection Based on Cosine Similarity
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Abstract: The automatic and intelligent cutting process scheme for casting blank grinding was provided, and the
segmentation and detection method of casting riser was investigated. FLLA-Net, a point cloud network, was put
forward based on the improvement of RandLLA-NET, and an ACSE coding module combining cosine similarity
was proposed to improve the segmentation accuracy of casting riser aiming at the issues that only the distance in-
formation is considered and the direction information is ignored in the network. In view of the disorder of point
cloud, X space transformation matrix is used referring to the PointCNN segmentation framework, so that the
network has space transformation invariance, and the network expression ability and semantic segmentation accu-
racy are improved. Finally, the experimental results demonstrate that the FLLA-Net is more accurate and has a
better prospect of engineering application compared with the classical point cloud semantic segmentation frame-
work.
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Fig.1 Module of point cloud local feature coding
23 FIHE 2 56 R B 40 I8 2 I AR LoeSE L X 44>
Mp K SOl A8 R RO Bl 19 KA s A% 31 & 3
RIREEH pfIF H RS ol SRR AR R AL AR D
A5 AT A T) P ARRT A AR LA B B B 8 A5 R AIE € A S
P EAE AF BVRFAE #f o FRAE o~ 28 3o BR PR 28 [R] P AIE 42 X
R 2 O 1S AR R B AE R AT PR (AR
JR AR 0 5 p AF BB RRAE ST KRR B A AR

/ AT \

9 (s} 4}

5
<
=
&
4o
i
=4
&

B2 EEhefstsk
Fig.2 Attention pooling module
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Fig.3 Expanded residuals block
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Tab.1 Point cloud semantic label of casting blank
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Fig.5 Comparison of visualization effect of point cloud segregation prediction
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Simulation of Temperature Field in a 13 t Large-scale Titanium

Sponge Reduction Reactor
He Yongdong', Chen Deming®, Sun Xiachan®, Liu Honggui®*, Chen Yanhua', Zhou Yunying®, Zhao Yikun'
(1.School of Physics and Technology, Xinjiang University; 2.Xinjiang Xiangsheng New
Material Technology Co., Ltd.; 3.Wuhan University)

Abstract; Fluent platform was used to simulate the heat insulation, natural convection and forced air cooling of a
sponge titanium reactor with capacity of 13 t, as well as the temperature field distribution and variation curves of
the reactor under different feeding rates. The results indicate that under the condition of heat insulation and natu-
ral convection, the temperature in reaction zone is increased with the increase of the feeding rate, where the rate
of 705 kg/h is 180 K higher than that of 505 kg/h. At forced air cooling, the temperature field with feed rates of
405, 505, 605, 705 and 805 kg/h is similar to that with 405 kg/h under natural convection, which effectively con-
trols and improves the temperature distribution. The simulation results reveal that the temperature is increased
rapidly firstly, and reaches the peak value of 1 358 K at 500 kg/h for 3.44 h, which is stable at 1 262 K after 16.67
h. When feeding rate is 705 kg/h, the temperature reaches the peak of 1 434 K after 1.67 h, and then becomes
stable at 1 307 K after 15.28 h.

Key Words: Fluent Thermal Field Simulation, Titanium Sponge, Magnesium Thermal Reduction Reaction, Reactor,

Temperature Field
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