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Abstract

Diffraction gratings are commonly used in optical instruments as dispersive elements. However, their
typically low elasticity and high hardness limit their versatility. This study explores using PDMS, a
material known for its flexibility and malleability, to create flexible gratings. Tests were conducted on
gratings of varying thicknesses and bending degrees. An experiment examining the diffraction points of
flexible gratings with different thicknesses was conducted to assess the effects of thickness and bending
on diffraction patterns. The results indicate that increasing the thickness of the flexible grating enhances
the rate of change in the first bright fringe under bending while reducing the thickness decreases this rate.
Advanced experiments investigated how various applied forces impact the diffraction properties of
flexible gratings. The gratings were stretched and compressed, showing that stretching increased the
grating pitch, whereas compression decreased it. The study aimed to determine if PDMS could replicate
grating-like structures that produce diffraction effects. Results revealed that the replicated fingerprint

model displayed similar characteristics, with potential for practical applications in the future.
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dirpin =
stepin = 3;
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con:

int =w = 4; f/microswitch D4

float sensocrValue ; //

£loat A ;

int &}

B

t gate P = Al; [

int correction = false ;
button;

button_F = 2;

gate;

sesup (]} |
J/8erial begin(S€00]);
Serial begin (9€00);
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pinMode [but.t.nn_l?,
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pinMode [qat.-e_l?,

/R

pinMode [sw, I
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}
A2l
void loop(} {
button = digi d (button F};
if [(button == LOW ££ correction == fal=e} {
gate = digitalRead (aw);
while [ gate = 0} {

stepForward() ;

gate = digitalRead (aw);
J/8erial printlnigatel;
i=1ay (500 ;

de
}

stepBack () ;
delay (500} ;
stepBack () ;
delay (500} ;
stepBack (]} ;
delay (500} ;
stepBack (]} ;

correction = !correction;

(2000} ;

if (correction == true} {

for [ fleat i = 0 ; i « 200; 4 = i + 1} { //-590F o

sensorValue = 0;

for

0; = < 850; =% + 1} {
ogRead (A0} ;

sensorValue = sensorValue= + A ;

t =t + 1;
delay (20} ;

[

1._prinsln(sensorValue [ 5);
delay (500} ;
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delay (500} 7

for [ £float i1 = 0 ; il « 200; il = il + 1} { f/0°

sensorValue = 07

f/delay (500} ;
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sensorValue = senscrValue + & ;
t =t + 1;
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fidelayMicroseconds (1000] ;

20);
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_println(sensorValue};// it &

v (10001 ;

stepBack [} ;
delay (500);
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¥ (500}
stepBack [}
delay (500} ;
stepBack () ;

correction = !correction;
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void stepForward() |

alWrite (dirpin, LOW); //

digie

Write [stepin, HIGH);
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void stepBack(} {

digicalWri
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(dirpin, HI

for (i O, i< 2; i=3i+ 1} {
LOW) ;
nd= (1000} ;
Write [stepin, HIGH);

croseconds (1000} ;

cros

void stepout(} |

[dirpin, LOW}; //

- 100; ii o= i3 + 1) {
LOW) ;

delay (1000} ;
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® F—RAE E-—RUAENEPA R =0.957
50.000
41.400
39.150 s
40.000 + .
33.750
31.050 s
30.000 +—— 27.000 27.000 ¥
Y
g
20.000 +
10.000 +
0.000
0 tan8=0.2 tan6=0.4 tan©=0.6 tang=0.8 tan8=1.0
BHEE

37 MM [FIE dh i e A — e ara B L E R ) ~ JEEZ 0.6 cm ~ Sl 07 ~ tan 6 =1.0)
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2. BRUE(EHIE Rt

KL (660nm)EFRF AR EHBE(BHRFEANHRUEAMERHABRSAEABESTE(FE0.6 cm)

6000 —

- EEEEe

= tant=0.2
tan9=0.4

= tan0=0.6

= tan6=0.8

= tant=1.0

HIRE

25 50 75 100 125 150 175

Ege

38 ALE(660nm)SE Bl & A LR D AHE (BEEE ) ~ B 0.6em ~ i/ 0 ~ tan 0 =1.0)

BE 0.6cm ZRMEAMAREHEE (BHEERDHES—SHAEE(E
o K—BHME - F-REAENESE R = 0984

]Il

30.000 +
27.000 26.550
* .. 25‘650 25.200 24.750
% : - 24.300
g E
20.000 +
[+]
il
i
10.000 +
0.000
o tan6=0.2 tang=0.4 tan8=0.6 tan©=0.8 tan©=1.0

BHEE

& 39 MR FE SRS S —ara B L(BEEA T - EE 0.6cm ~ A 0 ~ tan 0 =1.0)
BRSSO (E T TR I 82 > BU— e G s R g

MO AR 27 85 4147 ) 3 LABRSEIRFI TR e » B sar e s

R 27° 5 243 T T S — R e B
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2. PDMS 540 #d
() RHESUEE R EBHERZRNA -
(2) # PDMS JEALREBE AT M EDEaE A S SS  » IEFE -
(3) ff PDMS 5&4Ak[E % FH 25 T I EEL N RISE A 4HE & -
(=) BB
(1) FRIESERETEE - JT AR E -
(2) #E{T PDMS FEEU RS HT » i R E G i a s - AT IER L BE R
PEEERIE(Z /) 45 cm o DUSGHI{ED RS A ) -
(3) HHEEUE Arduino FERITE= FOCRUEREEIEEGE - WA HAEIT4RE - S Esst
R o
(=) HiggiR
H&ESR AT AE HEA — s oS p o sagl - HrR /A 88.65° » M HH w4+
Sy RBAEE - ILIESUE S R —TnbUB TR B — B RET -

ALE(660nm)EFIRA 2 BB EICEE D Bl (TEAUER)

5000

4000 —+

3000 4+
e
=
:E‘ 2000 +

1000 =+

P A
0
25 50 75 100 125 150 175

Ege
40 &LYE(660nm)Ses 2 25 5 e ST B (FR SURTP)

= BN
— ~ DVD SefieE E dh /e & B H G R 2
KRTEERIER - G HGRDCREE A HE MM A - HERURER

AR LA R - S SR A o] DM NI - O g EiEpgr &
HENM B HGEEPLRF AR - COBARERRTEH > NS el E e g —FH
2N > FrASHIRE AL tan 0 BEETER A —HEEE - FRt3a
T EAEDE e 2 SERCSRIB R - Ry 7R E RGN - BTG R R B
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1. 215 DVD JEHEAR S s » i LIAELL PDMS #Ef T E BUELfE -
2. Dltan @ ZHEEHEHELE -
3. DIEEEEEHCRETHE g ~ Sh e L g -

+ PDMS ZME et E

OB EIRESE PDMS SRUMOUH - sefE AR B B 2RI E R & o HAE R
R 2 S - AT B TEGETHRMD MR - DUEZRM e — R
I IR - 82 JONEERR - FEH00 T PDMS HSREREH ETTHEL > M
SER GRS AGYEICE 60 /NKF > FHEETABE R HZRMDEM - Hof v ELE e B E 1T
GAEERTK > WS R S ARG DI ERY ERIE - SREE R S LU (3
TESRMEEHE -

~ R IR eI S A B s o B

BEEEE > DUERE T EETR MR RN E - WEMEE S —eaus
J& > B A e AR U T EDEMEEE AR o EAE S i P Ef e S AR 2 (b
BT H I ERIR Z 8 B e R B AR AT T -

d(sin( @ - B))=m A Ot FFE)
a=90" ~ B=ERRBETHAE  m=1 - 1=660nm
dCEHRELEE)=660*1073/sin(90 * - 8)( 1 m)

KB FER RIS SR — e aBIR AR 1SR EMEE R/ NS — TR AU 2
M S AR RS DA - (il AN R R R TEER R 3537 - HE RO e M# B e A
FESE IR ERF > HEM bR MR - AR SENE RSN ER: - PR
TERItE g0 B R H D CMAE 2 2R ORAVHL ST - i RSB Rk
BRI HIERR - IEBIR T n 1SR - e g i - HE—SedUaEir g
FofAGPEAT L 52 > L AT HEET - SO CMEEE 2 2R )T - EER e

SR HOPOLRE & RS -

S 0 tan 0 =0.2 tan @ =0.4 tan 8 =0.6 tan 0 =0.8 tan@=1.0
B
JEFE 0.2cm 0.741 0.741 0.744 0.760 0.782 0.821
JEFE 0.4cm 0.741 0.753 0.763 0.778 0.816 0.857
JEFE 0.6cm 0.741 0.741 0.770 0.794 0.851 0.880
JEFE 0.8cm 0.741 0.744 0.794 0.802 0.880 0912

%10 ZRMECHIA [F € Hi A2 M L IR (R R AL © 1 m)
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FiEXMAESHEEESHMEEL

1.00 —

S

s 3 ’ @ EFE0.2em
EE0.2em BB RS R = 0,825

® [FEE04cm
EE0.4cmfIBIHE R = 0.9
EFEi.6em

G [FEZ0.6cmBIE IR R* = 0.935

® EE0.8cm
EFE0.8cmATHEEE R = 0.934

BEEA N\ um)

0.25 +

0.00 -— -
tang=0.4 tang=0.6 tanB=0.8 tang=1.0

EHiEE
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[ 41 SO FE e e S bR BB WAL © 1 m)
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SEATTR SRS s BRI 2 BB SE (E F O o FOEMEE SO ST R R i 4 NS
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A G L ELAK -

SRR 0° tan 0 =0.2 tan O =0.4 tan 8 =0.6 tan & =0.8 tan@=1.0
TERI
A ERTER T 0.741 0.741 0.770 0.794 0.851 0.880
ERMETEFE /I 0.741 0.738 0.732 0.729 0.727 0.724

T 11 R R Hh AR B A [F1E R E e e (LSS B AT ¢ wm)

28




FEAMFEEHEEEARERANEXMANEZL
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0.75 + o - - & > >
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