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Experimental Studies on Precision Laser Displacement
Adjustment using Fiber Laser
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Abstract In order to achieve a sub—micron scale displacement adjustment in the field of precision adjustment
using the laser bending technology, a laser micro displacement adjustment and measuring platform is built. A
fiber laser is focused on the metal sample using f~ # lens and moves at constant velocity in a line direction
through a galvanometer. The output displacement of the sample’s free end is measured in real time. A simple
closed—-form model of laser micro displacement adjustment is established. The effect of laser power, scanning
velocity, defocus distance and position of laser irritating on the output displacement is investigated. The
experimental results show that an adjustment displacement with submicron scale repeatability on the metal
plate sample can be realized in this platform and the best choice to achieve precision adjustment is to adjust the
position of laser irritating. An adjustment with little damage to the sample surface is achieved through
optimizing the process parameters.
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Fig.3 Schematic of the experimental setup
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Fig.4 Dimensions of metal thin plate sample
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Fig.5b Output displacement near the threshold of the laser power. (a) Less than the power threshold; (b) greater than the
power threshold

4.2 FAEEX LB

B 7 RN R SEOCHMEE o LR FEP=20 W T ASH R ,h B v Y3 KM/, %
HERMERESUE: h 5o REMUR LR ﬁﬁ%aé%%(s)m%ﬂfﬁﬁm&,%uéﬁ;%%ﬁzios pm Z ]
AR 4 TR o AT R SR BIOK GORS BE AL AS TR I — A R
4.3 BEEXNAELBNZN

A v 0T O SR AR ot g B AR LR, R RO IE AR d FEETR D] 3 51 3R

091201-3



51, 091201(2014) HMYSEMNYEBEIZFHE www.opticsjournal.net

10 [« |displacement /um . 1p = |displacement /um
——linear fit of displacement ol " y=641.3X1/x
£ 8f i
2 Eo
S 61 » =
g . . g 8l "
g 15
8 4r g 7t .
2, " =
) 2 L
/2 a' 6 .
L] Q L]
o 5 I
§ 12 16 20 24 =60 80 100 120 140 160
Laser power /W Scanning velocity /(mm/s)
SR T AR E NI PR P78 A5 ) 41 1 3 8 ) G 3R
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Fig.8 Relationship between the laser—adjusting displacement and the defocus distance
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Fig.11 WLI image of sample’s heat affect zone after laser adjustment. (a) Defocus of 0; (b) defocus of -3 mm
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