37 2 Vol .37 No.2
2020 4 Journal of East China Jiaotong University Apr. , 2020
:1005-0523(2020)02-0129-06
1 2 3
’ ’
(1. , 310053;
2. , 330013; 3 , 333300)
: s o (Ultrasonic
Phased Array—PA) , , )
,PA N , . PA
) PA N N , PA
; PA , CPLD ,
. PA , )
,PA .
:TP212.9 A
DOI:10.16749/j.cnki.jecjtu.2020.02.018
,Mazzaferro J] A m, U-1 ,
, “, . Abaqus
. , B,
,Hanover . 7018S  “Black Beauty”,
AWS D3.6 , Hydroweld FSTM .
; , , 30 m
CCSE36 , AWS D3.6 u; s \
316L , GTAW
\ , 316L ,
ch , . )
CCD 61, CCD ,
:2019-07-08
(GJJ180937); (51665016) ; (20151BAB207047)

(1969—), , ,

o



130 2020
[8-9]
A} o ) PA 5
) PA , PA
> 5 PA ) N
PA
PA , ,
 (180°) , , ,
, o 1(a) ,PA
30cm , ,
> ’ o PA
’ PA o
Ulrtasonic Phased Array(PA) |i|
11 (2] I3 ) I ) A
H
A B D E
X oo Xy 1, Xy
i i L
(a) bh)
1 PA
Fig.1 Ultrasonic PA working method in underwater wet welding
,PA - PA N
A ’ 1 (b) ’ P ) 01 02
ro? =ri’+[ (m=k)d 1> -2r,(m=k)d cos( 121;—0 V=r+(id )>-2rid sinf (1)
r,n 0,0, P ;d ;0 N
AT=As/C=(ri=r2)/C=g [ 1=[14+(45 2= =27 (2)
r r
As  ron ;C id o
(2) ) ArrayCalcis ,
’ PA ’
, PA , 2 8
PA 10° 2D 3D o
. , PA o ArrayCalcis
PA 3



/m

(a) 1(°)
2 PA

Fig.2 PA focusing and flection results

-

W ™ W N 0 W M @ @ U W0 2 B 4 & W o8 @
(a) 8 (b) 16
3
Fig.3 Relationship between number of PA units and focusing precision
b=2 mm, d=3 mm , 8 16 0.2 ws
1
Tab.1 Focusing accuracy under various units number
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Application Research of Ultrasonic Phased Array in Underwater
Wet Welding

Ye Jianxiong',Li Zhigang®,Chen Qun®

(1. Zhejiang Insitution of Mechanic & Electric Engineering, Hangzhou 310053, China;
2. School of Mechatronics and Vehicle Engineering, East China Jiaotong University, Nanchang 330013, China;
3. Leping No.1 Middle School of Jiangxi Province, Leping 333300, China)

Abstract: The popular sensors used in land welding automation are faced with lot of difficulties while they are
used in water. It is meaningful to find a new kind of sensor which is suitable for wet welding. Ultrasonic Phased
Array (PA) can work in water conveniently, which controls each element to send out required sound beam sepa-
rately and focus on specific points. Compared with single ultrasonic sensor, PA works fast and effectively. Inter-
ference principle of acoustic beam is analyzed at first, and then the relationship between focusing precision and
the shape of PA, the number of sensor element, gap distance between adjacent units and time resolution is re-
vealed with simulation. Then, proper physical parameters of PA are determined. Finally, high time -resolution
circuit based on CPLD is given out, which works together with sound emitting and receiving circuits to realize
fast scan on welding workpiece, so that the seam line could be deduced with underwater distance detection. Re-
searches manifest that PA is effective for wet welding.

Key words: underwater wet welding; ultrasonic phased array; sound interference; circuit design
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Study on Left—-Turn Waiting Area Setting Considering
Traffic Saturation

Chen Yiheng',Zheng Changjiang',Ma Genghua’

(1. College of Civil Engineering and Transportation Engineering, Hohai University, Nanjing 210098, China;
2. College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China)

Abstract: A reasonable left —turn waiting area setting can greatly improve the capacity of the left—turn lane.
Firstly, the conditions and effects of left—turn waiting area setting are explored under different traffic saturation of
left—turn lanes. Secondly, the capacity model of left—turn lane is modified considering the factors such as the ca-
pacity of waiting area, change interval and the microscopic characteristics of the vehicles. Finally, the above
modified model is verified by traffic survey and VISSIM simulation. The results show: 1) The left—turning waiting
area channelization is beneficial to the improvement of the left—turn lane capacity, but with the increase of traffic
saturation, the effect is smaller and the maximum queue length is larger; 2) Through VISSIM simulation, the er-
ror of the capacity model can be controlled below 2% considering the influence of factors such as the waiting
area capacity.

Key words: left—turn waiting area ;the capacity of left—turn lane ;traffic saturation ; VISSIM simulation



