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Arc Shape and Weld Pool Behavior in Low-frequency Pulse TIG
Backing Welding for Medium and Thick Plates

SHI Yu'*  WANG Kaifei: ZHANG Gang'”  ZHU Yingrui'?
(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, Gansu, China; 2. School of Materials Science and Engineering, Lanzhou University of Technology,
Lanzhou 730050, Gansu, China)

Abstract; The pulse TIG welding with low frequency and large duty cycle was used to realize single-side welding
without subtrate and double-side forming of 16 MnR steel plates with 5 mm large blunt edge, in view of the low effi-
ciency, complex process and poor stability in traditional manual welding with subtract for medium and thick plates
backing welding. The compression process of welding arc passing through the molten hole was captured by a high-
speed camera. And the correlation between deflection angle and length of arc tail flame and weld penetration at a
certain welding speed was analyzed. The results show that a hole-shaped weld pool is formed under a certain para-
meters, and the deflection angle and length of the arc tail flame passing through the hole is negatively correlated
with the welding speed, and positively correlated with the weld penetration. By observing the size of the arc tail
flame, the weld penetration can be estimated, and the stirring and convection of liquid in weld pool is enhanced un-
der the thermo-mechanical coupling effect of periodic arc. Under the combined action of surface tension, gravity,
arc force and gas blowing force, the liquid metal on the side wall of the welding hole flows to the edge and bottom,
which enhances the heat conduction in the weld pool and effectively increases the weld penetration.

Key words: medium and thick plate; backing welding; pulse TIG; one-sided welding and double-sided forming;

arc shape; weld pool behavior
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Short-term Prediction of Passenger Flow on Bus Routes Based on
K-means Clustering Combination Models

CHEN Weiya PAN Xin FANG Xiaoping
(School of Traffic and Transportation Engineering, Ceniral South University, Changsha 410075, Hunan, China)

Abstract ; The prediction of the short-term passenger flow on a bus route plays a key role in the daily dynamic bus
dispatching system. A combined forecasting model based on K-means clustering algorithm was constructed through
analyzing passenger {low characteristics. The historical short-term passenger demand data was divided into different
clusters by using K-means algorithm according to the similarity of time-varying demand. Each cluster of the passen-
ger demand was predicted individually by using Least Squares Support Vector Machine ( LSSVM) , Back Propaga-
tion Neural Network ( BPNN) and Aulo-regressive Moving Average ( ARMA). The parameters of LSSVM and
BPNN were optimized by the genelic algorithms. The weather effects on passenger flow were also considered. The
combination models were formed by a combination of the best prediction models for each cluster. The passenger flow
data of Route 104 in Changsha of China was used for the case studies. The results show that the model combinations
depend on the differences of the time-varying passenger flow. The K-means clustering method has the ability to
classify the time-varying passenger flow data in different periods, which is conducive to improving the prediction
performance. The K-means clustering combination models are a promising tool to predict the short-term passenger
flow on a bus route, especially when considering the weather effects.

Key words: bus route passenger flow; short-term prediction; K-means clustering algorithm; combination predic-

tion model



