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Abstract: The packaging industry is developing in conjunction with the fourth industry in Korea as well as
abroad and machines that automatically pack products for packaging production products are currently
developed but most packaging machines are made up of expensive components such as pneumatic cylinders,
touch screens and PLC controllers, and servomotor, so the price is quite burdensome for them to purchase
rather than large companies, so most small start-ups are replacing the packaging work by hand, not machines.
To replace the functions of the existing expensive parts, this paper indicated the results of the operation of
the existing cartoner at a lower cost with a structural mechanism replacing the existing automation system by
means of intermittent motion, timing belt power and crank instrument drive of the Geneva instrument by
either manual or one motor.
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Table 1 World packaging market forecast by 2025

Market Share 015 201
North America ~ 27% $234,090,000,000 $ 296,198,520,040 § 308,046,470,201 § 320,368,329,009 § 333,183,062170 § 346,510,384,657
us. 91% § 213,021,900,000 § 269540661426 § 280322287883 § 291535179399 § 303196586574 § 315324,450,037
Canada 9% § 21,068,100,000 § 26657867614 § 27724182318 § 28833149611 § 200986475599 §  31,185934619
(Global 100§ 867000000000 400% §1,097,031589036 § 1,140912852,597 §1,186,549,366,701 § 1234011341369, § 1,283371,795,024

CAGR

MA EFAE-S Fig. 5, Table 13} #°] OMRON jil:9] Packaging for the Future:Vision 2025, Smithers
Pira it 2] Paper-based packagingtrends to 20197 B iAol w=w  AA EHFAFL 20153 8,670% 2o
A 4% ool AEER 3gEl 2025 13 28339 gl o]& Zow dWsta itk a2 F Fol
I FAAE A A A7 wiEe] o 35%E AFAskH, 2018 0= 1,840 EEl o]=2] FE3
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Fig. 5 Paper-based packaging trends
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Fig. 7 Domestic and foreign cartoner manufacturers
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19l A



Aligned Shanghai ShenZhen

Machinery ShenHu HengXing
CP220 TM-F180 HTZH-120 HX-CSA50 DR-ZH226

W 97,719,320 W 79,396,948 W 73,289,490 ¥ 19,299,566  W18,321,152

STING TEC DANREL

Fig. 9 The price of packaging machines (https://www.alibaba.com)

Table 2 Parts estimate

29 £% SEY 2F AAA (9] - 4
No A= T+ a9 | =% | dr) 7+4
1 Hold F4 KFL001, W7 @12, M6 EA | 30 3,500 105,000
2 Hoj® f4l UCFL 204, W7 @20, M10 EA | 5 4,600 23,000
3 FUAEE SZEECH- A A)M6 x L35 EA | 80 60 4,800
4 FHEE @%“%E(ﬁ-i&ﬁ)mo x L50 EA | 20 210 4,200
5 FZHHE S ECH-AA) M6 EA | 80 20 1,600
6 FAUE SZHHE(H-H ) M10 EA | 20 70 1,400
7 oA ol (- d) x M10 SET | 2 200 400
8 i Bl o]l 9 A, 40 x 40 EA | 10 400 4,000
9 2wl 20 40 x 40 800mm EA | 25 8,640 216,000
10 ojly B 4085 90 Bl EA | 40 800 32,000
11 A= 40853 40408 STty A= (&) EA | 4 150 600
12| Z231Y BE/HE 4085E T-HEHE AE SET | 100 120 12,000
13 A3 33 S45C Avbs EA g @12 x L300 EA | 9 6,800 61,200
14 A3k g 35 S45C AvlE dAd @12 x L490 EA | 2 8,500 17,000
15 A3k e dFujE 3B @20 x L600 EA | 1 8,800 8,800
16 A 3He %}Eﬂ]g 32 320 x L400 EA | 1 8,800 8,800
17 Aol 15t, 9, 160 x 300 EA | 1 12,400 12,400
18 A ctol=28 15t, ¥, 150 x 80 EA | 2 3,100 6,200
19 DC = [180,25W 3000RPM DCXE.E],7]ofuk2>~ (1/150) | SET | 1 | 73,700 73,700
20| DCEE %A 0]7] STC-120,DC90V/150W ] &} EA | 1 13,200 13,200
21 A = HEY 3%, B9 9% 040, E}S] VPE EA | 1 11,000 11,000
22 e =2 @310mm EA | 1 1,250 1,250
23 TUE A bk (9] AxWA), 4 x 2 EA | 2 700 1,400
24 NE~TFH M8x10, AH4t4tshd w9 EA | 50 197 9,850
25 PLA M E 1.75mm, lkg EA | 5 16,500 82,500
26 F=ZYA TG A 1571 EA | 1 101,160 101,160
27 o] A H SCV-10HS EA | 1 15,000 15,000
28 e = G40mm EA | 1 1,000 1,000
29 dFvE d 0.3t, 297mm x 210mm EA | 1 1,000 1,000
30| dlojA Hek A | 5t Le40mmxW380mm (9% #llo]#] 7lgH] 8 | SET | 1 | 120,000 120,000
31 HE = 27, 1.5m EA | 1 | 20,000 20,000
32 u}-= 34y, -2, 3mm EA | 4 6,490 25,960
33 Efo|n] WE unitta, S5SMA| &= EA | 11 7,990 87,890
SHA 1,084,310

AAE A Fhe A9 FF% JtEYS ARRE A= oF 110vrdolar, 1o uwegl ool Qln]
a3t A5 HH 2HH 7}7ﬂ~ A7 3k %iﬂr oF 2005+ o] AU R PFAo] 7HEEtH, 7S A&

g e R 93 5
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Fig. 10 Status of job openings for a part-time job in a box packaging department
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Table 3 Box packing cost survey
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22 AA7IE2AL 71E5E S SA R 55 80l
Table 4 Pre-emotive Technology Survey - Patent information net (http://www.kipris.or.kr/khome/main.jsp)
FFEU = 42 cases

AbE BF2~ 7] 7] = 87 cases A total of 460 searches
Search formula

Rotary Cartoner = 210 cases (13 valid patents)

Cartoner = 121 cases
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Fig. 13 Results of valid patents
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Fig. 17 Geneva mechanism design
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Fig. 18 Geneva mechanism design
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Table 5 Belt length according to specification

HE HS Zo](mm) HE HE Zo](mm)
1 1,079.06 79 466.10
29 1,015.36 8w 571.90
39 610.28 9 805.01
4 549.44 10 890.16
5% 936.49 11 890.16
69 695.59

Ko} 2

Fig. 21 Product input part
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Fig. 22 Bottom of side flap ground

Fig. 23 Bottom of main flap ground

===l Je]|

Fig. 25 Top of side flap ground



O &2 PLA "FRAFD pp = 04925 Agsto] AA G

0607, 17159 A&
& gt §48

ojefgt &A= MEe XIS

gps I 209, Hbs Fole) MERAT gy, =

she 84 Aol met whAASI B, w3
AR, CIe SEAS AR JEE & S U FAAD AeAE 297 o AEAC o
FYAL BAS 062 WA ot Hopel AR EFA vHEA

TE 0.62i Xc‘,] O]’?jﬂ’.

o=d W, F= Axo olth A = A¥A=e] v
EAA &2 A0 AFH=s YA Wi ol ¢d0mm — ¢p43mm = HF



—=
&
=

S
ﬂ_
S

y -
AR AR R

1-1) AFHE=TF pdomm D 745

2
Fe M*””XOJSMP@ = 188.5N

1-2) IFHE=T) pa3mmd 45

2
F= Mxo.mﬂfm = 217.83N

1-3) vk FA9} npAASE 123 vpEE
F=puw o|B= utzee 0.0392N0] Tk whebA, 1-1), 1-2)9F 22 AH}=E HAgh 188.5N°] 1-3)9]
e 0.0392NVE T gro] AE® vas FH @ ¢ Qe 92 TEothal deEvh

1-4) A=A 714 B3 AXt
AFHET TFAE 7HE of AF37F 2255 ve @ 483 HE AFE AANUE 184 FA
10g)°] B & 100g©] t}.
L, =40mm , Ly = 55mm, p=0.492
Fo = Fo + Fu 6, =39.95", 0, =62", ;= 22.05"

F 9.8 N .
Fo = cosf, cos(39.95°) 142N

F,=F, % cos(0;—90")

=1.42N X c0s(22.05° —90° ) = 0.85V
F,=vtZA e} FAE et vz
F, = ppps X W, = 0.492 X 1.509N = 0.742N
F,=F +F, 3d% 1 483 3
F,=0.85N+0.742N = 1.592N
Fig. 29 product inlet crank instrument TF,=F, <X L; = 1.592N < 0.04m = 0.0637N « m




1 A= 7] 7h
Al 50g, W

2-1) 59 =9 AHAN A
S =3 AAE fld 283 P& 50g0lnR v AR Aad 95 ARSI (0.05kg, = 0.49N)
ppra = 0-492
F, 0.49N
F, = = — = 0.67TN
T costy  cos(42.66°)

T=rxF=0.062mX><0.67TN = 0.042N « m
F,=9%7 99| 87

T _0.042Nem _
B == Too0iem - 3N

F,(vFEE)= pp,, X W, = 0.492 X 0.17N = 0.084 N
F,=F,+F,=34d% v 493 3

F, = 35N+0.084 N = 3.58N

a(8=74)=156.8"

F,cosa = 3.58N X< cos(56.8° ) = 1.96V

Q=97 &Eetolt7l A gt 93 3

Q= Fcosa X sina =1.96N<sin(56.8" ) = 1.64N

& Aoz HBad IS AAs ) Fig 287 22
i

T=0.06/N+m



4) Zﬂ I E O

F FY5 AA
4-1) Al FYHF HE 7w o]o] 7]
A 1EA F 200g°l2kar 714 3t3ls W 10EAR =

fiio

i)
4>
X0,
iul

°F2kg, = 19.6 N B2

T=1r>xF=0.02d4m x19.6 N = 0.470N « m

4-2) AlFEF FJHF A3 7
Ik 7)+7) Xil

S @ ou spol= gielo] AEFL] METF 3EAVE He b £Yo] HE® A
A 7197F Bejok sk FAE 0.6kg, = 5.88N°] Uk Fig. 283 &2 AW 7| TR AL
sto] Al FFol deles 28 EAE E F drh
T=0.067TN « m

5) W& A7

A% 1EA 2 2009, WAFA 109Q w), #EE slol=glo] 10EA7MA & £ Uk
10EA = 2.1kg,°l 2%, Fig. 287 &2 AYA 7|7 T35 o= ALtste] wiEio dele de A
g 7% F Ik

T= 04N e« m

Fig. 35 Axis Position 3D View



b=
-

Eﬂ 1F ﬁl[%ﬁ | ElF
t.. t. T 1.

Fig. 36 Composition of two forces with angles

YF,=0 R+R=F

DM=0 (—F«a)t BL=0 shzel 147k % el Aolol 488 A9 ()
szF.a _ Fxb _ FXxa
FL . Rip=—7— T T
L] . a

e a2 A7} 5 Hloly Aol A W= 73S (EER)

_FeL—-—Feaqa b Fxb

=7 RanF(HE) Ryp=—

_ F(L—a) _F-b

L L

™

2) At | stsEd Feo A TS olgete] 3 A4

_l

F:

Fi
Fig. 37 Composition of two forces with angles

3lo] A TA R= \JFHFAH2F « F, e cos0 S AFEE] ARSI wojy a5 de @A
S Table 63} Zt}. Fo U= 5L wWod, oW =



Table 6 Bearing load synthesis value

= U3 3k (N)

1\ = 76.161
2 = 148.284
3H = 76.009
49 = 76.115
il 76.002
6H = 144.967
7H 76.005
g = 3.214
o = 51.615
10 = 143.670
1y = 76.490
12 = 144.034
134 = 54.364
14 = 3.116
15 = 77.136
16 = 83.315
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Fig. 42 Geneva crank CAE analysis results

Table 7 Property value of PolyLactic Acid (PLA) material

AL E (522 39.73MPa

IR 1.24g/em?
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