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Laser Correction of the Thin-Walled Aluminum Alloy Part
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Abstract Shape correction is an important tool in ensuring the forming precision of sheet metal parts. In order to
improve the correction effect and efficiency., a new method of laser correction of thin-walled aluminum alloy part is
proposed. When laser beam irradiates the residual stress gathering area of the formed part, the elastic energy in this
area is transformed into plastic work due to laser thermal effect, thus the forming error is corrected and the forming
precision is improved. The formed part is produced by standard three-point bending test. and then laser beam scans it
along the bending line, so that the actual correction values are obtained. The correction effect is discussed through
the quantitative analysis of the experimental data. The actual correction rate varies with the choice of material and
thickness of specimen. The feasibility of the laser correction technique is verified. Research foundation is laid for
further application of laser correction in engineering.

Key words laser technique; laser correction; actual correction value; three-point bending test; formed part

OCIS codes 140.3390; 350. 3390

° ’ N N ’
, ’ N °
s ’
s , °
’ ’ ’ ’
s ° ,
’ ,
: 2012-11-13; : 2012-11-15; : 2013-01-04
(10872199) o
(1963—), s . N o

E-mail: wangxiufeng(@ buaa. edu. cn

021403-1



50,021403

www. opticsjournal. net

D ,
2)

D

2)

3)

GOPOINT
0.2 mm) .HIOKT 8430
2024.7075 6056

. 150 mm X 50 mm,

[2~6]

. Geigert™

[8]

, Ueda ™ ,

Nd: YAG . N WK (

N Ay o

2 mm.2 mm 2.5 mm,

R 100 mm, o

, 140 W,

021403-2



50,021403

www. opticsjournal. net

CT0Ss precise
displacement
platform

GOPOINT test machine

pressure head
specimen

NiCr/NiSi thermocouples
supporting block

reflection mirror

1
Fig. 1 Experimental setup for laser correction

0.5 mm/s, 6 mm, =—CH3
° laser scanning : CH2

K direction TT‘—

b o ]
, HIOKI 8430 .
; 2 2 K
. CHI1 s 5 mm; CH2 Fig. 2 Sticking positions of K type thermocouples
;CH3 , 5 mm,

4.1
, Microsoft Excel , 3 .
300 300
250 1 250
o 4]
-~ L S~ 2 -
2 200 P 00
E 150} B 150 .
v -4
2 2,
£ 100 £ 100f
{=2] =
50 =
0 = ' = - - 0 - . .
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Time /s Time /s
300
250
e
g 200
=
£ 150
]
=y
£ 100} ]
B
50}
I
0 50 100 150 200 250 300 350 400 450
Time /s
3 . (a) 2024-T4;(b) 7075-T6;(c) 6056-T751
Fig. 3 Variation of measured point temperature versus time during the process of laser scanning.
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Table 1 Experimental results and analysis data
Material Specimen size p = m  Forced displacement py = m o /[mm/(*)] B /() A ¢ /%
2024-T4 150 X50X2 12 5.24(13. 4 12.8 —0.6 4.5
7075-T6 150 X50X2 10 1.37(3.5) 3.2 —0.3 8.6
6056-T751 150 X50X2.5 6 2.03(5.5) 5.4 —0.1 1.8
angle 8
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