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Seam Tracking with Light Stripe Triangulation Using a Difference Processing for Laser Welding
TAKATSUKA Nobuyuki, HEYA Manabu, OKIHARA Shin-ichiro, SUZUKI Shigehiro, KITAHARA Tadashi

(Received November 4, 2011)

A seam tracking method using light stripe triangulation combined with image subtraction for laser welding of tailor-

welded blanks is proposed. It is important to bring a light stripe close to the laser welding position in order to perform

seam welding in a complicated form. However, bright welding plasma (plume) prevents detecting the tracking stripe

line beam clearly.

An optical fiber with photodiode at the end has been setup to a laser diode welding machine experi-

mentally. By intensity modulating the tracking stripe and taking subtraction between the photodiode signals which

adjoin each other mutually in time, a clear tracking signal is obtained from the signal with the bright plume effect.

Therefore, we have concluded that much more complicated-shaped tracking may be realized with an image tracking

system using a CCD camera and image subtraction processing.
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Fig. 1 Principle of the tracking system using light stripe trian-
gulation
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Fig. 2 Intensity of light which enters into 1 pixel of an image
sensor
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Fig. 3 Block diagram of the image signal processing system
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Table 1 Welding conditions

Workpiece Size (mm) 90x45%x1.2
Material SPCC
DDL Power (W) 300
Wavelength (nm) 808
Spot size (mm) 1.4x0.4 (1/¢%)
Welding speed (mm/min) 952

Fig.5 Abead on a plate fabricated by a 300-W laser diode
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Fig. 6 Schematic diagram for spectrum measurement
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Fig.7 A compound spectrum consisting from two spectra us-
ing high-pass and low-pass optical filter respectively
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Fig. 9 Processing equivalent to image sensors and differential
operation

9. T4 HIE200Hz THIKL T 720 25ms HFET
BEPRELEMNL TS,

LD 234 7 &5 TwaH, 2% ) MOBOHESIIEN
YERRATANT #EBBRBLIZTN— LD DHETHRS
NHETTHLY, B/ AXEEDONLIEFIRASNDS
LODHEMIFITX O E > TE)ZENS LA FEF I3RS
NTWRw, DI ERNS, NYFRAT74LFI2ED
TN—=L0EDNE BB L =P hEsnTcnid &
B35 % . Fig, 10 FOBEIE 2L 7245512 Fig.9 TR L
TP AT 5720 D TH A, 27 L — LG5 DF5TESL
HEATH) 720, Sms TEIMHEPEDLWEIRD 7 F 7 &
otz WARCR LB ORE T, ZHES (FER) X
DL 6% IVEE o7z, THIZLD F 7DOES T
T <, LDDOVE BN BLIOVETHY) OFFEIZ X
L5DTH5D. LDDOLE LAV ITIBEN D 56, 257
W 24T 9 BT OO, F5HAMRT LA KA
WEE 22 %, FRRIS, 25 TS0 S EIRBIED D 5 B A
BN DTA N bn) o—FE LTRBENTLE
A7z, MEREREIMLT 9 5. Fig. 10 DEMIR L 725
M EHE T BT 2T 2 5, REBRTOR G T~DE



204 EANERSC EIR, WA, MR, SEAR, dUE: L — BRSO OGOt N T v ¥ 7

0.7

06 Pl (1 P 3 1 £ P
JRSSURN (5T o I Y A N R AEEEEEER processed
=] —— unprocessed
= 04
z
£ 03
E

0.2

0.1

0 AWEE
0 0.01 0.02 0.03 0.04 0.05

Time [s]

Fig. 10 Signal of the optical sensor. The focus of an observation
system was set in the laser stripe
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Fig. 11  Signal of the optical sensor. The focus of an observa-
tion system was set in the welding position
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Fig. 12 Surface of the sample observed under the optical mi-
croscope
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