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Theoretical and Experimental Study of the Effects of
Process Parameters on Bending Angle in Laser Bending
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Abstract- In this paper an analytical model for prediction of angular deformation is presented. In this model
convective heat losses and a multipoint distributed heat source is used for determination of the inherent strain
zone which causes the bending angle. The effects of laser bending process parameters including laser power,
beam diameter, scan velocity and pulse duration on the bending angle were investigated experimentally. Main
effects of factors were considered and the regression line was derived. An L9 Taguchi’s standard orthogonal
array was employed as experimental design and the level of importance of the laser bending process parameters
on the bending angle was determined using analysis of variance (ANOVA). Comparison of the analytical model
and experimental results has shown a reasonable agreement.
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v


https://dorl.net/dor/20.1001.1.10275940.1389.10.3.5.0
https://mme.modares.ac.ir/article-15-7022-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1389.10.3.5.0 ]

bb\fw.h}‘,llfjxw.\‘w

el e sla il oo g Jidow Aadlas

A oBssle | fale 0bsl S as | TS B, Y038 oS )

T

SKas b Lo
O 3 pKn [E T

OSen 035 b S

LS sl

v | 0= =

G it o Jon e

o3 Sl eslinad U adlSs sledsy ) s

AL AISS i ey, () S

S s A 3 e oL 53 (68 St les 55
03,51 (Slo 3 b Dy a0 sl (sla S5 5 e S
S s Gl 55 Al a5 LY S [E] el el
o e 4l oles OLsLS ) sl b e

.k:»w‘aJw:l&\)‘&fM)}(Y)J&.})JO)\}?J]oQ)MQ

Shded il ples OLsl S 5y 3 e e ¥ S
bﬁ»uwabgljjyc@)s—gwl)ﬂ

1 . L. .
i‘f‘*’&*“"ﬂf“)‘m‘c

2. Upsetting Mechanism (UM)

3. Buckling Mechanism (BM)

4. Temperature Gradient Mechanism (TGM)
5. Counter Bending

6. Positive Bending
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