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PET bottle one-handed opener
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AZ: 2 AT BAHL  Eo] BAT FohT, FRel IS de B4, wobd, adm 2AK F
2 99l B4 Yo A WS Sol SRS FAL AT 5+ A= FAE Awshs ol AE
4o AgAEe HA Ral, 27, AN F QRS sho] BYS wydm, Ao v 7
A o Eol Bole £ RS A FUYS FIHIA Stk =9, ¥ AFS delo] Ba
A om FRel s WASE 25d AN £F WRFe] TEFE ABOR, W AN AH§F
7] g 4 Bast frke 54 A3 Ao

Abstract: The purpose of this study is to develop a device that can open and close beverage lids with little
effort alone for the handicapped, patients with hand trauma, the elderly, and drivers. The feature of the
product is to increase convenience by allowing users to easily disassemble, assemble, and wash, and to
improve portability by designing the product so that the size and weight of the product can be held in one
hand. In addition, this product does not require electric power and operates because of the pure mechanical
motion generated by the hand part.
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Fig. 2 Change Main Handle
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Table 1 Planetary system part

Modeling Part Name Module Pressure Angle Teeth Weight

O

Sun gear 1 20 20 0.010kg

@ Planetary gear 1 20 30 0.012kg
Ring gear 1 20 80 0.062kg
C )

. Planetary fA710l% T ARRE QA FE R
s _ o) carrier

Table 2 Planetary gear set ratio

Gear o gear o carrier o gear/carrier Gear ratio
Zs Z
Sun gear 1 —Zs 7 725 7 Z
7,(2,-7.) Z, 7, % Z, - Z,
Planetary gear m m - m
. Z, Z, Z,
Ring gear 0 725 7 — 725 7 7’
_ Output _ Wearrier _ Z,
Input Wyun Z,+ 2,

(N, : Planetary gear2| ==, Z, : Sun gear2| A==, Z, : Ring gear2| Sl ==, Z, : Planetary gear2l 31 %)

Planetary gear system<> Fig. 49} 7| Ring gear, Planetary gear, Sun gear, Planetary carrier= /3%
o] lom X A Fo A}E¥ gear ' Planetary carrieri= Table 12 ZFiL3C}. Planetary gear system-

A 2 A e dA we BFE § don, THE AR Us F Utk B AEFdAE
AA B 2AR 3dEE FUAZE F UAEF Ring gears 1A 3= W21l Planetary type = Al
2o, 9HS Sun gear, =S Planetary carrier’t HUTh ou], WEHH|E Table 20w}
Z, )
ﬁgi SHH Z:];'é,\" i, P=TXw oﬂ [E}ﬂ— .]J::_i'E‘ SHH %—7]—?1—14-
, _ Z, Z,+ Z,
Planetary gear@ 2] 7+ wix] 2 Z Aol dst A& Z = Integer <} TZInteger% =
s P
I 180 S Vol o e
Stal, A N, <« ———————— & WEF|of HAdo] dojuyA e
P 71( Zp+2 )
Sz 47,
A48 Qe AL AALAEE ol gatel TS AFS Sun geardl ARAOE HAE
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Fig. S Prior art research results

2.5 FxEaA

Table 3 Properties of main material

Material | Tensile Yield Strength Density Young’s module
Frame PLA 78MPa 1.25g/cm’ 3500MPa
Planetary gear system S45C 370MPa 7600kg/m’ 200GPa

Statistics
Nodes 161227
|1 Elements 77085

(a) FE modeling
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(d) Loading condition
Fig. 6 Structural analysis
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35.59MPaS H. eIt}

(c) Planetary gear (d) Shaft
Fig. 7 Analysis results for case I(stress, MPa)
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Table 4 Detailed description of each part

Purpose
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