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ABSTRACT:

Corresponding to the high consumption rate of the
selfie stick for cell phone camera, the design of the
product is becoming diverse. However, relatively
low cost selfie stick models are not strong enough
to stand the weight of the cell phone. This results
into a bending of the stick or the accidental fall of
the cell phone by the failure of the holding unit. As
a solution to the problem, design of selfie stick that
is structurally strong enough to stand the weight of
the cell phone with the minimum weight for the
portability is proposed in this paper.

Key Words : CADCAE, CSG, FreeCAD, Parametric
modeling, Selfie stick
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Fig. 1. CSG tree

a.intersect(b)

a.union(b) a.subtract(b)

Fig. 2. Boolean operation of CSG
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Solid Geometry), B-rep(Boundary-representation),
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Fig. 3. Example of feature-based modeling
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Fig. 4. Real model
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m Holder

® Bar
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2.2.1 Smartphone holder

A1 2=

Fig. 5. Several view of Holder (front, side and
bottom)

Fig. 6. Several view of Connector (front, side and
bottom)

Fig. 7. Holder part

A7ME-& A= IE 5 31Ul Holder:= 2nf
EX9 1A= holder?} Al712-9] Bar®} d4sl=
Connector F£440] FofQlct, & 7lo] ALEEH=
A71E] Az ASol oJsid SAH I Fig. 5
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¢} Fig. 62 Holder?} Connectors 3714 ZH=(HH,
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2 AR Ag-St= FreeCADE ©]-8-5}o
Smartphone holder TFES 18t} HEF 9] go]A]
I g Ao EEeT Ao ® AHEE Holder
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A 7W2FEl FreeCAD compact version 1.00]4]+=
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3to] BEl=st Smartphone holder?] ©-<91 Holder
o]n, Fig. 82 Connectoro|T}.

H Lo Al= Holder?} ConnectorsS shte] &
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Fig. 8. Connector part Boolean operationg Union operation2 ©]-8-5}of wh
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2.2.2 Main bar

A7be-E H9sks oE TEQ] Main bare
Smartphone holder®} ¢12%+= Connector?} 71 S
2 JLAJElo] 9lct. Smartphone holder®} up7[z| 2

Fig. 10. Connector of Main bar (front view and side
Fig. 9. The result of Boolean operation (Union) view)
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Fig. 11. Main bar real model
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Connector®] AA|FAro|H, Fig. 112 Bar/} 47
olz F3l AJeje] Apxloltt.
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W, 2A % 4R e olgstel e & Stk

m Pad

m Revolve

3}A|9t, FreeCAD compact version 1.0%} Free
CAD 0.14 versiono 2] Revolveo A= 3H=S
AgAprE Aeist] ek aAES A B o
Toll A AT »dlo] A9 Smartphone holder2}
Main barg Adsh= o] XYFHE 7[€e=2 Y
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Fig. 12. Revolve problem in the FreeCAD

Fig. 13. Main bar model made by FreeCAD
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2.2.3 Final model
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3. Analysis
3.1 Analysis
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gEo°
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2 uqm g Forsickn gelstel x, y  Waro
2 S48 4 9 vmsilct.

snpEEe] B AF9] Lokl Galaxy Mega
(205 g)°] o 259121 500 0.5 7Fglo] sfstsict

3.2 Connector analysis
Smartphone holder®] 14) part% 3}1}¢] connector
Aol QlojA]l A connector®] A1 ZepAES

oz 2000 4000(mm)
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Fig. 15. Hex Dominant Method

Fig. 16. Boundary conditions-x
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Fig. 17. Boundary conditions-y

Fig. 18. Total deformation-x
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Fig. 19. Total deformation-y

28313 0m, ANSYS 14.09] polyethyleneS AR5}

pig

Connector part&3Aito] t=3}7] wiEo] Auto
meshingS: o} 4514 971 T% Hakat AL 99
Hex Dominant Method (Element size 1.5 mm)E ©|
&3to] Meshs Agsigict. AA xS Fixed
support?} Remote forces 2-8-3}o] A5t o,
ojuf Holder parto] AmpEEO] A2} Eojqlth= 7}
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&8 FdS UEhliaL, Fig. 16, Fig. 172 AA=24
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9] 1% Fig. 18, Fig. 19 connector®] ¥&H-&
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29 = ¥ Fig. 20, Fig. 21+ x&, y& 2179
57122l (equivalent stress)2 UERHTE.
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Fig. 20. equivalent stress-x
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Fig. 21. equivalent stress-y

Fig. 22. safety factor-x



“i - e - e

Fig. 23. safety factor-y

Table 1. Results of the connector analysis

X y
Deformation( max) 0.12 mm 0.03 mm
Stress (max) 3 Mpa 1.7 Mpa
Safety factor (min) 8.1 14

Qlo] & 19 Fig. 22, Fig. 23 & Z}z7}o] SHig
S Uehd o]t

919) Table.1& o] 14 AnE ol Qe
Deformation, Stress, Safety factor o] Z|tigk, |4
e x, y kel wek yehd el a4 dis
B connectore] xZ0 & Fo] AL o, o &
2 W wiao] WAkt 228004 Bart Hrhz B
A& 1) 7k 3ok Aelet alalAon connector
o] Aol polyethylenedl AFSofA = g0l X4
8.12 YRt om AeiEl= P& 28 A 43
Shz A8 2 4 9lth. ol Bl ajHo) AMeH o}
ZolAre] glo] 7ls|AEl2He connector7} F5E3] A
o
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Aolet oy,

3.3 Holder analysis

Smartphone holder®] A part® 3}4+Q]l Holder
partdl}d EFF 9] connector?} HFRZIX| R A o]
ZtAER FHolQl7] wie] E4A= polyethylene
2 ARE, Hex Dominant Method (Element size
L5 mm)s o835t Mesht+2& Witk A=A
2 Fixed support?} PressureS #]-85}0] 4151910
™, Fig. 25, Fig. 269] ¢&jo] 2Hg8k= Fte] WA
0] 50 mm x 3.5mm x 221 Z-& 123} 0.014Mpas
g5k, olnfl, Holder partof] 2npEZo] 42; &

FreeCADE 0|27t Mijg nax

of3lth= 7H4 Stofl Holder part] Zo]Ql 60 mm ¢
Aol] 500 g0 AnpEEe] Wooh FeslhwS We
sko] 4.9 N9 3& A8slGict. Fig. 24+ Hex
Dominant Meshing®] 8% FAS UER I, Fig.
25, Fig. 262 AAZALS YElYY x, y= Pressure
of g ol wet pE Aol

99} 2 AAZAL Hgato] S st
1= Fig.27~Fig.329] 183} At

9o = 19 Fig. 27, Fig. 28= Holderd] H&S
vt o]k,

9o % 39 Fig. 29, Fig. 30& x%, y& 47/9)
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Fig. 25. Boundary conditions-x

Fig. 26. Boundary conditions-y
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Fig. 29. equivalent stress-x

Fig. 30. equivalent stress-y
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Fig. 32. safety factor-y

Table 2. Results of the holder analysis

X y

Deformation (max) 0.15 mm 0.24 mm
Stress (max) 1.5 Mpa 1.3 Mpa

Safety factor (min) 15 15

919 Table. 2= 9] 84 AuE T ¥
Deformation, Stress, Safety factor 2] Z|tjgk, |4
TE x, y Wl wet Uehd Aol s s
&3l Holdero] x502 glo] 2838 uff tff §-o]
TSRS & 4= itk 3.283) o] H8H F5o
sl SHdsithe Zle gelskgit)

3.4 Full model analysis

%] F A4S E3to] Smartphone holder®] Zt
part= $5] QHdsithe A3E =3si9laL, 2.24
oA gt A} Lol FUsksol thste] 7HE F
oFgk Aolet o= iz FZ Arbge] izt
full modeldj4l2 4=385}itt. HolderZ connector=
oro] W} EAUskA ANSYS 14.0004 Aok
polyethylene2 28319111, Bar= stainless steel
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Fig. 34. Boundary conditions-x

Fig. 36. Total deformation-x

Z-85}%1th. Hex Dominant Method(Element size
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Fig. 38. equivalent stress-x
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Fig. 39. equivalent stress-y
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Fig. 41. safety factor-y

Table 3. Results of the full model analysis

X y
Deformation (max) 3.3 mm 4.1 mm
Stress (max) 43 Mpa 36 Mpa
Safety factor (min) 5.7 5
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