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ABSTRACT

Many automated welding equipment are used in the industry. However, there are some problems to get quality welds

because of the geometric error, thermal distortion, and incorrect joint fit-up. These factors can make the gap between

base plates in case of a thick plate welding. The welding product with the quality welds can not be obtained without

consideration of the gap. In this paper, the robot path and welding conditions arec modified to get the quality weld by

detecting the position and size of the gap. In this work, a low-priced laser range sensor is used. The 3-dimensional

information is obtained using the motion of a robot, which holds a laser range sensor. The position and size of the gap is

calculated using signal processing of the measured 3-dimensional information of joint profile geometry. The data

measured by a laser range sensor is segmented by an iterative end point method. The segmented data is optimized by the

least square method. The existence of gap is detected by comparing the data with the segmented shape of template. The

effects of robot measuring speed and gap size are also tested. The recognizability of the gap is verified as good by

comparing the real joint profile and the calculated joint profile using the signal processing .
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(a) Using power source from robot controller

{b) Using separate power source

Fig. 3 Comparison of output signal depend on power
source of sensor
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Fig. 7 Fitting of segments by least square method
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Table 1 Average size of gap by varying measuring speed
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mm/s] “17]
Gap®l =
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4mm 4949 | 5.067 | 5.181 | 5.556 | 5.188
6mm 6.898 | 6.954 | 7.082 | 7.691 | 7.156
Table 2 Standard deviation of gap size
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Gap®l =17
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6mm 0.096 | 0.136 | 0.194 | 0.070
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4mm 0.949 | 1.067 1.181 1.556

6mm 0.898 | 0.954 1.082 1.691

whet A, EAL o whel 7.5mm/s o AE Imm,

32 al 15mmvs VA S 15mm 9] EAlES M A
1M A= giel Zelis 0.5mm ojull7l ¥tk
Aoz Ao Ao @ 15Smmvs B AR
A& dojy rAdRE FES MIHE 7H
FASE ¢ 5 U

522 ZX™AHalof dist oMM el Al
s



o] &}z

T dvlEeE A Aled A4 %

Hlolele]l Ahgvlne] 2elo] gt Fo
A mReA 2o FUN $& aeishA gl
T A ol 13 AR ol 3mm YE EA
o] 9AZ Smm ¢ 10mm ol E3ke] L o] EAE
oF wMold HAATE debd 9Ag 1ashy
th o714 A AHE 914, B 5mm & o] &%

21zl el CE 10mm E ol F3% $ X o] tH(Table
Hol & wiz xbvh /18 dAsHA ¥t
w, Yol & Wi H 0.26mm 237} FAAESA
of et Ao HAAGALS BE Aol A
gate] oz 1 oz okzhe] @7t N E
- QFshyl o} F£& Avs Hol

Table 4 Reliability test of measuring distance
Admm] Cx | Cy | Ad | A9
gap0| 215 A0)| 7.218 [102.26 | A-BH 2] [A-CH ]
1% B(5)] 5.935 97?;54 o7
©IB-cAF
A C(10)| 4.822 192.5145037 T To0Ll

gap3 | 912 A(0)| 7.132 |10248 | A-BA 2 [A-C71 2]

0
5

ST B(5)| 5.768 [97.573 02

B-CH e

913 C(10)] 4406 [92.582] 5 174

53 A=A { jALe
WA Asd Bdor 3 WA Al e}
A= WE WY FEvie ol

@ 2 4 Aok Fig 9AM 69 Zte] g%

2140l golaht Uy How wrel 5

SRR AN A S HAa Qdeh

)

[s]

°]
o
A

dAQl 245

A el ZHNE 0Bt S ael F7
o] obd A% AAtzrel Wt ol <lsje] A
At FAG Abelel 2 wAT 5 g

(Fig. 10).
e e ) e gisaR |
. 1 e '
P
/ : |
/ !

Fié. 10 Error by measuring path

Fig. 10 9] 2= 2 (8), (9N A Arsloizct

Ly=L,cosf ®
—Ly=L,(1-cos ) 9)
L1: AA A«

L2: Alxe] o] F ¥

ol X+ R HAARE o]£3 A
Al ejste] 2bg oz HAAT.

vk L2 9] AR wel dojy Tauel
A dAAE Y A7E HAGFG 2ozt vhA
#oh. FAHARE o2 QAT Y A
Table 5 ¢ Zo] Axd & Utk Y A7le A=
Lx7F 157 ojslolx 127} 20mm AxebH o
0.68mm ¢} 227} WAEA Huk B2 o] ¢l
s TAC HA e

Table 5 Gap size error due to the error of measuring path

ZHIEQ A} . L.2=20mm =}

(- | e 0.4

5 0.0038 | 0.38 0.08

10 0.015 1.5 0.30

15 0.034 3.4 0.68

20 0.06 6.0 1.20
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