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ABSTRACT

Nowadays consumable goods trading is very necessary. Because the increase
of world’s population and people are now living against time. So using the vending
machines to satisfy the needs of the consumer is another alternative for most of the
entrepreneurs. The vending machines provide lots of benefit such as providing
convenience in consuming products and also reducing the employing cost. In present
day the employing cost is expensive and tends to be increasing in the near future.
Thus by using the vending machine instead of employee is more preferable alternative
that helps in cost saving. From the vending machine factory observed we had found
that the machine has low accuracy in releasing the product causing the over release
of the product. According to our project resulted in last semester, we are able to
improve the Automatic Cup Dispenser. However, the factory has release the new
design of the vending machine’s body therefore; we need to create the new design of
the Automatic Cup dispenser for the vending machine in order to fits with the new
design of the machine’s body in both area and size which still remains the precision

of the machine and low cost of production.
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2.4 Tuusiaruidosasiiuil (AREA MOMENT OF INERTIA)

& A

€ { i i "
luusALReyveINLNfe TuufuasaUifosweaaMass moment of inertia
h g =2 2 o nkL @ I P v A
or moment of inertia of mass) &AL duUsununlslunsinanudtunIudey suliesan

NS UVRIRGUIAMIEAINLT AT

nn1seankuUluNAIedufaIuIsart Moment of Inertia 9nTUsuASY Solid

work 1#@7 Moment of Inertia ﬁdgﬂfﬂ'alﬂﬁ



Mass properties of CAM V3 ( Part Configuration - Default )
| Output coordinate System: -- default —

Volume = 76927.55 cubic millimeters
| surface area = 15595.81 square milimeters

Center of mass: ( milimeters )
X =0.00
Y =0.00
Z = 10.00

i{'| Principal axes of inertia and principal moments of inertia: ( grams * square milimeters )
|| Taken at the center of mass.
Ix ={0.23, 0.97, 0.00)  Px = 19220.25
Iy = (0.97, 0.23, 0.00) Py = 74164.27
1z = (0.00, 0.00, 1.00) Pz = 87624.14

| Moments of inertia: ( grams ® square milimeters )
| Taken at the center of mass and akgned with the output coordinate system.

Lxx = 71227.05 Lxy = 12359.43 Lxz =0.00
Lyx = 12359.43 Lyy = 22157.97 Lyz = 0.00
Lzx = 0.00 Lzy = 0.00 Lzz = 87624.14

Moments of inertia: { grams * square milimeters )
Taken at the output coordinate system.

Ixx = 79842.93 Ixy = 12359.43 Ixz = -0.00
Iyx = 12355.43 Iyy = 30773.36 Iyz = 0.00
Izx = -0.00 Izy = 0.00 1zz = 87624.14

(U1 2.3 sUuans Moment of Inertia vasluflaiimarnlusunsy Solid work )

1NMseaniuULTTe motor spec vl 50/60 Hz , ¢ w , 3.2 rpm , 26 V
PnawaLawesisaunsavenldinlunsdes dudmiatuldinan N=(3.2)21)/60 ,
N=0.335 rad/s , t=2TT/4(0.335)= 4.68 s

deldaavosawmeiindsiidiuunugns W,=w,+0, lneanmsinald t = 0.25 s
G:( wz = wj )/t

= s & -
LSIEINITOVINDS N lLUsAUReYle Ly T=IO
Tner | Aa Moment of Inertia

A Af ANIITIN
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nsiiudeyadiuauzoyn ievhnismAadeannsuanuaauuuni 15118Aene
R RPR R IR

(1(P1579 3.1A15190ER9 AISUIAT P VDS superlene Auwaadn)

adiiiveaes X(cm) L(cm) tan™(X/L)
1 1.85 LW, 17.4
2 1.85 5.5 18.59
3 1.85 6.4 16.12
a4 1.85 6.7 15.43
5 1.85 @13 16.36
6 1.85 6.3 16.36
7 .85 6.1 16.87
8 1.85 505 18.59
9 1.85 4.6 249
10 1.85 58 17.69
il 1.85 6.5 15.88
12 1.85 54 18.91
13 1.85 Bl 17.98
14 1.85 4.7 21.48
15 1.85 5.9 17.4
16 1.85 4.4 22.8




(1XA1579 3.1 ADMTNUAAS NITAIAT W VDS superlene HunaTARN)

17

pfiiinnans X(cm) L(cm) tan'(X/L)

17 1.85 6.4 16.12
18 1.85 6.1 16.87
19 1.85 5.9 17.4
20 1.85 6.2 16.61
21 1.85 4.9 20.68
22 1.85 53 19.24
25 1.85 59 w4

24 1.85 6.5 15.88
Z5 1.85 6.4 16.12
26 1.85 5.8 17.69
27 1.85 6.0 7.13
28 1.85 6.5 15.88
29 1.85 S 17.4

30 1.85 6.4 16.12

1 3 1 gj 1 4 1 A = 1
NNAMY 30 AluA1519 3. 195 ANRFYVDIATAIVILIUFAYANTUTENIN VDI superlene

Auwanafnazlad  p=tan(17.67)=0.31



(5U713.9)

(5U7 3.10)

JUT 3.9 uag 3.10 TuluniwreImsnaaeafildmeauiunuasive s

Superlene fiu Wanagn

(2)(m1379 3.2 ATNLERY ATTUIAT P VO WATERN HUNAIERN)

adaiinmans | X(cm) L{cm) (tan'(X/L))
1 1.85 6.2 16.61

2 1.85 3.65 26.87

3 1.85 5.4 19.93

4 1.85 4.5 22.34

3 1.85 5 20.3

6 1.85 5 20.3

7 1.85 4.4 22.8

8 1.85 K 4 26.5

9 1.85 4.25 28.52

18




(2)(m1579 3.2 A9 MITNWAAS NITHIAT U YD WaNaRn Auwanafin)

adaiineaes | X(cm) L(cm) (tan™(X/L))
10 1.85 4.1 24.2
i1 1.85 4.25 23.52
12 1.85 6.3 16.36
13 1.85 4.15 24.02
14 1285 4.2 BUAT
15 1.85 Up 19.58
16 85 4.4 228
17 1.85 4.5 2234
18 1.85 03 19.24
19 1.85 4.65 21.69
20 1.85 4.5 22.34
21 1.85 4.5 22.34
22 1.85 3.65 26.87
23 1.85 4.2 23T
24 1.85 5:1 19.93
25 1.85 53 19.24
26 1.85 q4.2 23.TT

19
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(2)X(m1579 3.2 F1D MITHUARY NITUIAT Y VB9 Wa@Rn NUNaaRn)

afsfinaass | X(cm) L(cm) (tan'(X/L))
27 1.85 5 20.3

28 1.85 5l 19.93

29 1.85 4.4 22.8

30 1.85 4.35 23:03

1 u.j 1 0':; 1 A 1 dl =l 1 a ar
INAINY 30 ANLUAISIE 3.2 UU AR UVDIATAINLINAYANIUTE I VDS WATEARN NU

waadnazle p=tan(22.03)=0.4

]
=

(Ui 3.11) (U 3.12)

2

UM 3.10 uar 3.11 tudunmeesnisvaaesildmeAranuiumunsiivesvui

YBINANERNUNAARAN
3.1.7.3 Yumpuiidun1smumidnvasfeniui (Gheussgauan)
[ | S @ e o v < Y
wlaldiasestsdminiifianuandengslunsdedsnuidaindleivdniuids

9 =l W o
ADINITAMUALLDHAUINAININNG. 12
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(§Un 3.13 NINAISTIURUNVRIAUATATLTL)

3.17.4 {ly'umauﬁﬁmMoment Of Inertia 37nTUswN54 Solid Work

Mass properbes of CAM V3 ( Part Configuration - Default)
Output coordinate System: - default -
Density = 0.00 grams per cubic milimeter

A

ﬁl Mass = 86. 16 grams
| Volume = 76927.55 cubic milimeters
Surface area = 15595.81 square miimeters

|| Center of mass: { milimeters )
X =0.00

Y =0.00

Z = 10.00

Principal axes of inertia and principal moments of inertia: { grams * square milimeters )
|| Taken at the center of mass.

Ix = {0.23, 0.97, 0.00) Px = 19220.25

Iy = (-0.57, 0.23, 0.00) Py = 74164.27

1z = (0.00, 0.00, 1.00) Pz = 87624.14

Moments of inertia: ( grams * square millimeters )
Taken at the center of mass and aligned with the output coordinate system.

Lxx = 71227.05 Lxy = 12359.43 Lxz = 0.00
Lyx = 12359.43 Lyy = 22157.47 Lyz =0.00
Lzx = 0.00 Lzy = 0.00 Lzz = 87624.14

Moments of nertia: ( grams * square milimeters )
Taken at the output coordinate system.

Ixx = 79842.93 Ixy = 12359.43 Ixz = -0.00
Iyx = 12359.43 Iyy = 30773.36 Iyz = 0.00
Izx = -0.00 Izy = 0.00 Izz = 87624.14

(Ul 3.14 nmuanse1 Moment Of Inertia 3nTUsunSolid Work)
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& - " d o i s
3.1.7.5 Yunauiin1silauFree Body Diagram LWBAIUIMNEINUBUATDINNT
= " & o 3 i ot 2/ 3 1
\5UUeU Free Body Diagram LWaA UMD NUBUATEINNT AT ISUBIRDIVUIAYINLS
nnseanwuuluiinniuami 3.7 Alduassdumlanfiegfemisneii
1zz=25952.24 g¢*mm?
lzz=2.59*10-5 kg*m?

(1 -)Tloadl

(gﬂﬁ 3.15 AN Free Body Diagram Statel)
Fi=pinN
F1=(0.4)(17)(0.233)
F,=1.587 N
Tioad1=(F(R1)
Tioaa1=(1.587)(7.758*10-2)
Ti0ag1=0.09337 N*m
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(2-)Tload2
F:
A
(gﬂﬁ 3.16 7N Free Body Diagram State 2)
Fa=p nN
F,=(0.31X17)(0.233)
F,=1.227 N

TloadZ:(FZ){RZ)

Ti0ag2=(1.227)(2.25%10-2)

Ti0ad2=0.027 N*m

ausavveinnaavenaiesinsiaeasae e

Tiota=0.09337+0.027

Tiota=0.120 N*m

iAndensUsesdudmilinse isadeesnstildinaustanu2siund sdadenld
vowesiiadase

Motor spec 50/60 Hz 4 w 3.2 rpm 24 v.

¢ 5 @ v v
W@ﬁﬂ“ﬂatmaiﬁ'\uqiﬂf‘lﬂﬂﬂ@
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T,=60Pout/2TTNr
P(input)=4w
N=3.2 rmp
T,=11.94 Nm

nnTRmunldisdadonlduomesii N=3.2 rpm , N=(3.2)(2TT)/60 , N=0.335

rad/s

dlelduamesminsUdesiufvonniesinsinonilduiddina
t=2TT/(0.335)(@) , t=4.68 s
Assume Tldlaan0.25s tislvirmiasounaimeivusoamuiingg
,,=2.59*10-5 kg*m2
Tload3=1*A
W,=0,+Q,
0.335=0+01(0.25)
A=1.34 rad/s2

v & W « P
aauagla T nluwudauasyaanud

Tload3=UzzG)2
Tioad3=(3.47%10-5)(2)

Ti02g3=6.94%10-5 N*m
o a [T a a ¢ P a 7] = 1o & v
M samuuiLlaInTcad3MAnanluudanuResinatovunIsllsndudes
YIUIAR
Tiotal=Ti0ad1+ T ioad2t T ioad3
Tiotal=0.09337+0.027+6.94%10-5

Tiotar=0.120 N*m

2
=

MnmsAwaiuldnuameiftamnsnldtuinsesld

3.1.7.6 Yunauivinirdayanwunalusanuuululusunsy Solid work

0w o & - v S a vy ! &
LsnuﬂmagawawuﬂlﬂeaﬂLLUU Solid work elglunisadrafuauasalananiuninmeluil



DETAIL A
SCALE1:10

Magazine

SWE DWG, NO. I

A MAGI

{
SCALE: | 20WEIGHT: SHEETLOF 3 |
RARAGIJOWEICHT: | SHE I

- ¥
5 4 3 2 |

(5U1 3.17 7w solid work vedlasnmsrulaeadign)

DETAIL B
SCALIEN S

e

POPRTARY AN COMRDINTIAL

A Magazine

1 ZOWEIGHT SHEET 3 OF 3

5 4 5 2 1

PedumsalutRnnnaziiuledwemasinguasludisviazeg1edniay

SUE (DWG. NO. KEv

25
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4.1.1 Muaina$ 50/60 Hz 4 w 3.2 rpm 24 v1unsudntusiuasaiesannidy
153UVl TULHER

4.1.2 § torque 11.94 N.m
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