% 48 5% 54 NGk AR 2019 4 5 A
Vol.48 No.5 Infrared and Laser Engineering May.2019

AAREAERHREEHTXEHAZHFHIESH
,]’j‘?ky“]% LQy}glz UFP 1’£é\ﬁ ],2’7‘£ é 1,2

(1. PEAHFREELFHEIRSE WEH R, T K& 130033;
2. PEAFRE KT, LT 100049)

W OEAT0omm o2 EREEFRALE RET—HETREEREEXEH TR, ETRAALWY
WA LM, BT B AUIR ) B dhdBh i B B T A iE B, B BT AR Bk s B AU R W AR R W R KK
B ARF - ARFENEH T @ RARFHAR BT OIS AT A, 3T B
HAT oM, BEEHTFENEMBXRA Y FHEke 2281 5, @it 5 A7, IR PVC 44 &
TR LM A FEIORFEH X, AT BEEAN 0.5mm, M ALFA 308 A x5 F ik
HATHRAAT B, B 5T P SRER 6.269mm, & IEARIT AT MR B AT T 5 F 2
B TR R RABIR, R EHER,

KEWR . HOERF; BEOL; AFXEH; BERR;, ARITSMN

hE 45 ES . TN243 NEAFRERD: A DOI: 10.3788/IRLLA201948.0506005

Analysis of sealing characteristics of rolling blinds window

for large aperture laser emission system
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Abstract: Based on a laser emission system of aperture 600 mm, a rolling blinds sealing method was
presented. For the rolling blinds, a curly replay structure was applied to drive the synchronous belt
through the motor drive roll. At the same time, the rolling blinds was tightened by the elastic tightening
mechanism to keep the blinds close to the seal plane to achieve the sealing effect. By theoretical analysis
and numerical simulation of Finite Element Analysis, the sealing characteristics were studied. It can be
concluded that the structure of the seal plane are the main factors affecting the sealing performance. By
analysis and comparison, PVC is selected to be the material for rolling blinds. The designed structure is a
sealed protuberance with a chamfering of 30° and thickness of rolling blinds is 0.5 mm. The Finite
Element Analysis of the sealing characteristics shows that the center deflection of the rolling blinds is

6.269 mm. Under the limit load allowed by the design requirements, the stress of the rolling blinds is far
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less than the tensile strength of the material and will not be destroyed. The designed window satisfies the

sealing requirements.
Key words: laser optics; high power laser;

Finite Element Analysis
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rolling blinds seal;

coverage constraint;

x1 AREHEA MRS
Tab.1 Advantages and disadvantages of different

forms of movement

Form of motion Advantage Disadvantage

Pressi hani
Rolling Small volume FESSINE MECHansm

is needed

Direct movement Large rigidity Oversize

Folding and Need extra space to

Small volume

collecting place curtains

Rotation movement Small axial size Large radial size
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Fig.1 Diagram of window of sealing structure
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Fig.2 Schematic diagram of structural model of seal window
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Fig.3 Deformation of rolling blinds
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ab.2 Corresponding relationship among wind dx

grade, wind speed and wind pressure

Wind grade 5 6 7 8
Maximum wind speed/m-s™"  10.8 13.9 17.2 20.8
Wind pressure/Pa 75.23  124.62 190.82 279.05
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Fig.4 Finite element analysis model
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Tab.3 Material property
Tensil
. Modulus of Density Poisson enstie
Material elasticity/Pa /kg-m™ ratio strength
Y & /MPa
PVC 2.41x10° 1300 0.383 45
PTFE 1.30x10° 2320 0.4 30
Cloth 7.84x10° 1500 0.47 4-15
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Fig.5 Deformation contour of rolling blinds with 1 mm thickness of different materials
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Tab.4 Deformation results of PVC rolling blinds

with different thicknesses

Ch t
Curtain Central Thickness ang: rate
o
thickness deflection  change rate . S1/52
deflection
/mm /mm S1
S2
0.2 15.305 - - -
0.4 12.112 100% 20.86% 4.79
0.6 10.450 200% 31.72% 6.30
0.8 8.294 300% 45.81% 5.55
1.0 8.587 400% 43.89% 9.11
1.2 9.105 500% 40.51% 12.34
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Fig.6 Relationship between thickness of the rolling blinds and the

central deflection
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Tab.5 Deflection of PVC rolling blinds under

different horizontal forces with thickness

of 0.5, 1 mm
Rolling blinds Rolling blinds
thickness thickness
o Change 0.5 mm 1.0 mm
' rate of F.  Central Change Central Change
deflection  rate of  deflection  rate of
/mm deflection /mm deflection
0 - 9.505 - 5.861 -
10 100% 9.474 0.326 1% 5.843 0.307 1%
20 200% 9.443 0.652 3% 5.825 0.6142%
30 300% 9.412 0.978 4% 5.807 0.921 3%
40 400% 9.381 1.304 6% 5.789 1.228 5%
50 500% 9.35 1.630 7% 5.772 1.518 5%
60 600% 9.32 1.946 3% 5.754 1.8256%
100 1 000% 9.197 3.240 4% 5.684 3.020 0%
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Fig.7 Relationship between the central deflection and the horizontal

force F, with different thickness
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Fig.8 Result of finite element analysis. (a) central deflection

contour map, (b) stress contour map
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