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Design and Analysis of Diffractive Optical Element on Laser
Transmission Welding Based on Diffraction
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Abstract Laser transmission welding of plastics based on diffraction is a new technology of simultaneous welding.
This paper introduces the principle of laser transmission welding of plastics based. and tells a laser simultaneous
welding technology based on diffractive optical element. Diffractive model is established and based on the weighted G-
S algorithm, the influence of the size of weighted factor on the design of diffractive optical element (DOE) is
numerically simulated, at the same time, the influence of the size of weighted factor on the welding is analyzed by
using Matlab. The simulation results indicate that with the weighted factor increasing. the diffractive efficiency is
improved that means the light intensity in the emitting region is enhanced, and meanwhile, sun of square error
(SSE) is improved that means the uniformity of the spot is decreased after reshaping, and the light intensity in the
emitting region may be non-uniform. Finally, the experiment of modulation and reshaping of DOE is carried out, the

pre and post spot shapes are acquired, attaining the expected pattern.
Key words physical optics; diffractive optical element; laser transmission welding; plastics; diffractive efficiency;

sum of square error; weighted G-S algorithm
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Fig. 1 Schematic diagram of laser welding of plastics with DOE
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Fig. 3 Flow chart of G-S algorithm

Xt IR AT A R 2R AR 20 il
DA 245 2L 38 BT T PR ORS B2 (ELA I 3k AR i R WA B8 2
18 o AT ol 3 5 AR AR AR A o DR kg 3k A R e s
—ANEE AR, X FUR AINEGE R G-S
I . ImEGE R BRI

Hy R E B

2 —ae = ¢(x) — () = (O —x) s
(5)

Hiree (o —a0. B (" — a0 JWEA KA. %

¢ (&) ALK, HANTHE N g WA

Wy AR 2 MR A A U IE o = A BT — ), (6
— WA (6) 2 1 LU
T = p(x0) s (3) T AR+ =P, (7
N = ¢a), (4)  XFEAE G-S A b WA (2) A8 Ry
, {[,Bg,,(u,v) |+ (=P |Guso) | Jexplig,) s (x.y) € w,
gL (u,v) = (8)
s (x,y) & w,
X IR T,
I LA F60 4% oA B0k P 2 75 28 R kAR
M, Zﬂ[\g,,(u,v)\— |G(uso) | ] *dudo, (9)

Bl gl [0 | g, | BAJG Mo 25K

zwg:iH[\g@uhv>¢f\G@hv>\ydu&}:

H[ﬁ‘g‘“(a,v) |+ A =B |Gu,v) | — | Guso) | TP dudv =

—oo

ﬁzJ[[\g”(u,v)\* | G(uso) | JPdudv = FM, (10



164 et [ bl S 36 %

HAAORTLFES, % —1<p<1.J0H M, <M, 97.0
A O AT LA A G-S B 32 e S50 B %965
3.3 BHMAERRAH £%0
SR Matlab 6.5, =
BB eh oy 13407 22 (SSE) E XK £ o015
PIRERCIIE 594.0
7= (:’\1/’1-,}1) e\a , (1D Q935

PPN ERCROE B VU R 05 L0

z oy Weighted factor

M N
E EEGr(I’y) 7Go(1‘9y):|2

SSE = ———
ZZGO(I,y)z

X 0 WEESKELM.N g8 A B A7 E K
NG (s y) RIS IAE B E A0 .G, (2 ) R
F HARE A5 0 BE 43 A o AT S RO 8 O TR
B 545 XSO a8 & Y L EE L SSE R T LA
(A5 5 43 AT 55 E ARG 3 43 A 1 A AU DL R 7 AR
S RE ) B STV AR PRARE LR AT AR = 1,SSE
h 0 FEGm ARV R b, AR AT AR g Ry 22
SSE £ AL & 1157k 1 H br pR %5, B nT DUIE o 3%
B RKER BT ks 5

i (1) X, (12) 5 0 A S BCR i Jr 2
AT A5 380 4 5 2580 238 A 34y 2 A IR - 1 A AR 1 O
gk 1R,

1 RTRCR AN 7 2 B 1A

Table 1 Diffractive efficiency and SSE as a function of

, (12)

weighted factor

B 7/% SSE /% 8 n/% SSE /%
-1 93.67  12.57 0.1 94.52  12.86
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Fig. 6 Three manufacture methods of DOE. (a) Standard

manufacture method of DOE; (b) direct writing;
(c) gray scale mask transfer process
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