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Relationship Between Molten Pool Size and Near-infrared Light Signal During Fiber Laser
Welding of TC4 Titanium Alloy
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[ABSTRACT]

system was utilized to monitor the molten pool near-infra-

R B
Optical signal real-time monitoring

red light signal during fiber laser welding of TC4 titanium
alloy, analyzed the relationship between molten pool size
and near infrared signal. It was showed that there is a lin-
ear relationship between near-infrared light signal strength
and surface size of molten pool, under the condition of
penetration type and non penetrating holes, the linear re-
lation between them is different; and there is a relatively
obvious quadratic curve relationship between near-infrared
light signal strength and penetration.
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Fig.1 Molten pool near-infrared light original signal
( P=2500w,v=1m/min )
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Fig.4 Near-infrared light signal relative intensities and surface
size of molten pool under different power
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Fig.2 Molten pool near-infrared light signal of the whole welding seam
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Fig.3 Molten pool image of stable welding segment
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Fig.5 Front and back plasma under different power
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Fig.6 Relation between near—infrared light signal relative
intensities and surface size of molten pool
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Fig.7 Front and back plasma in the condition of perforation
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Fig.8 Near-infrared light signal relative intensities and surface
size of molten pool under different power in the condition of
perforation
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Fig.9 Relation between near-infrared light signal relative
intensities and surface size of molten pool in the condition of
perforation
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Fig.10 Weld cross section
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Fig.11 Relation between near-infrared light signal
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Fig.5 Maintenance BOM construction system prototype interface
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