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Sensing on Arc Welding

—Effect of Disturbance and its Avoidance Method—
Tomoki TATSUMI! and Katuya KUGAI?

1Advanced Course of Manufacturing Systems Engineering, Kindai university technical college
2Department of Comprehensive Engineering, Kindai university technical college

: |
Welding | Experiment method

rnhnt

Experimental devices

(DWeaving position is measured by a laser displacement
sensor

TG Torch
*In order to improve stable welding quality and ol il =

production efficiency, automation of the welding Weldag Robol )
process by industrial robots is desired.

(@Cable for measuring arc voltage
1) Weaving Position (V]

3 A Vg V) @Welding current was measured using a current probe.
=The robot is taught the welding procedure, P 4 Data Recorder
posture, and conditions, and performs the welding A ) :;"‘ ~__=
according to those procedures. Sugply

@These data will be stored in Data Recorder

(® Stored data can be transferred to a PC via USB to

6 b analyze the data
Arc Current{A)
- If the welding route is taught to the robot, only the taught route is welded. Therefore, B Current Prove
if the position of the weldment is shifted, there is a disadvantage that welding is .
performed at the shifted position. Meav\slurl‘ng mljthOd
eaving welding 10)

= By attaching a camera, robot can know the displacement of the welding position.
When the camera is installed, spatter is scattered on the camera lens, making it difficult
to see due to fume, so regular maintenance such as lens replacement is required.

. | ——Iron plate

Groove center

1
The usefulness of the arc sensor |

«{———Iron plate

When an image recognition camera is attached

This is the top view of 2 iron plates put in the V joint.

amera (DThe workpiece was heated before measurement, and sufficient penetration was obtained
from the measurement start point.

Disadvantage
(@Welded diagonally from +2.0 mm to -2.0 mm, so that data at each deviation could be

e Cameras can interfere with welding obtained at once.

¢ Regular maintenance such as camera

; - Parameters used for arc sensors Arc curent
lens replacement is required.
- Current difference between left and right=(D+®) — (®+@) ®
®
ArC SenSOI' -Round trip current difference= (2+®) — (D+@) r:ﬁ:
Advantage -Average current= (D+Q@+@+@) /4 c P
* Nointerference because there is urrent waveform @
no camera -Voltage difference between left and right= (D +®) — (®+®)

Arc voltage!

* Does not require maintenance *Round trip voltage difference= (®+@) — (®+®)

Disadvantage

¢ Difficult to adjust

¢  There are many management items,
for stable operation.

+Average voltage= (B+®+D+®) /4

Weaving
location

Voltage waveform

What is an arc sensor? Experimental result

Weaving Weaving When the wire feed becomes unstable

< Normal Unstable wire feeding
GB Current Diffren¥e™ "29:309% + 4.4464 y =323
W 07453 68 current Diffrence

Aiming Deviation(mm) Aiming Deviation(mm)

Result of processing wire feed instability data

A)

Cerrent(a)

cen

y =-32.328x - 9.0864
GB CurrentDiffrence 2= 0,5433

Corrected reciprocating current difference

y=-32.056x - 8.9238

Cerrent(a)

Weaving position Weaving position

Aiming Deviation(mm)

(ergrenl(A)
13
13
3
EEE /e B
8
13
3
13

Principle of arc sensing

. Arc sensor scans in the groove by weaving
. Welding line detection uses the characteristics of arc welding.
. The arc phenomenon itself is a sensor.

Absolfte GB Voltage:

Management items for stable operation

Wire electrode . Threshold
= : Wire feed roll slips (DIf a threshold value of = 25 V is set for the voltage difference between the left and right, and the voltage

Contact tip The tio is shaved and th . ‘ exceeds the threshold value, it is determined that a false detection has occurred, and the data on the round trip
Shielding gas Eecsr;:z;;:;ea" © current supply current difference will be deleted.

elding power
ource

Shield gas nozzle (DAfter that, thresholds of 150A and 130A were set for the average current, and when the average current

exceeded the thresholds, it was judged that a false detection had occurred, and the data will be removed.

: Spatter becomes clogged at the tip, resulting in unstable

gas flow
| : *The base material has rust
el a; Base material *The base material is oiled
welded part c25€ Matena

arc / Sensing reliability has recovered from 54% to 85%.




Development of Tuna-Type Robot
- Optimal swimming motion-
Shougo Takayama' and Katuya Kugai?

"Advanced Course of Manufacturing Systems Engineering, Kindai university technical college

n The purpose Of researCh 2Department of Comprehensive Engineering, Kindai university technical college

Trigger What good is: In academic field of The fin doesn't get entangled the

Kindai University succeeded full farming of blue fin tuna biomimetics. Referring to the weeds like the screw which sometimes
+ :

Technical colleges are good at manufacturing research. movement of the creatures, producing stop the submarine. And also the fin

So we decided to dZveIopatuna robot new features and functions to the will make little cloud of settled dust

machine. which disturb the visibility.

Tuna swim with propulsion
motion called calangiform
which generates thrust by
only caudal fin. Besides *To find the most efficient and fast swimming
tuna, dolphins, sword fish
and the like do similar
swimming.

The goal of this study :

motion experimentally.

* To develop the world's fastest fish type robot .

=The most of conventional fish type robots have spring held
caudal fin. Therefore, the theoretically optimal swimming
motion cannot be created.

=The purpose of this research : By actuating caudal fin angle
actively , the most efficient swimming motion will be searched.

Side view

hematic diagram of conventional Dolphin r A q q q
Schematic diagram of conventional Dolphin robot = Calangiform motion can be modeled as a two-point hinge

mechanism
=The tail is reciprocated by a Scotch yoke mechanism.
= The caudal fin angle is controlled by a Parallel link mechanism.
= The motor for Reciprocating motion of a tail and for

angular motion of caudal fin are controlled by using
Drive mechanism of ship-shaped robot program so as to produce various swimming motion.

AN

Simple wing theory and swimming experiment results

s e cian

Caudal Fie Mation

~ Tt Phase comparision graph

- - 18 ]
Tall 8 ::'/ —— T—a_

o W3 low
of O Cauna

Simple Wing Theory

The caudal fin angle is shown when the tail is

swung from side to side while swimming from

right to left. G

To get propulsive force, the angle of caudal fin i .

needs to be smaller than the Input angle of This time, we compﬂared the case of no

water. So, we proposed a control rule which e dela.y b phase szl fed el

keeps 6 f / 8 w constant and less than 1. i of ::omparlng the experimental results, the
Phase difference 20" phase delay has a faster swimming

speed.
The figure above shows no phase delay.
The figure below shows the caudal fin angle
motion with a 20 degrees phase lag. In the
Since the above theory only considers the upper figure, the caudal fin angle changes with -

leading edge of the caudal fin, in an actual .

Measured Swimming Speed

the leading edge as the center of rotation, | B
caudal fin having a chord length, an action of whereas in the lower figure, the caudal fin 4] Jeld
scratching water that does not become a angle changes with the center of the chord as Theoretically, the existence of chord length is not
propulsive force occurs at both ends of the tail the center of rotation. The amount of taken into account, so the theoretically devised
swing. scratching is reduced. constant 6f / Bw swimming behavior is not optimal.
In order to correct this, a phase difference is In the experiment, we set the swimming Therefore, the propulsive force could be increased
provided in the caudal fin angle operation with motion with 6f / Bw changed to the motor by modifying the swimming motion in consideration
respect to the tail swing. driver and measured the swimming speed. of the chord.

-

Future's task

Rather than boat type robot, it is possible to swim like a fish and it can be submerged in water. Tuna fin
is said to swing at 8 Hz, Therefore the robot which can move by a tail frequency of 8 Hz is being
developed.

Tuna type robot in production
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