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ABSTRACT

This project represent the designing and building process of a Pallet Changer
to change the wooden pallet the cargo is placed on into a sterilized pallet, Because
in some country imported goods must use a sterilized pallet in order to distributed
into that country. The designing process of component and tools used will base on
Mechanical Engineering Component Design. The research start with comparing the
specification of Pallet Changer in the market both the one sold in country and the
imported one, after researching begin the designing of machine structure and
component used. Then test the machine capacity by define the relation between
Torque in the shaft and power needed to operates at each height of the operation,
these information will determine the power of the electric motor used as power unit,
gearbox size, shaft size, bearing used. In addition the parts are analyzes by

SOLIDWORKS to choose the appropriate parts design.
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2.5.1 MseanwuulaTiding
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Tunseenuuulassaisazidanldndn C Channel Tunisasidlasaaiaddns
5 o < o a = g w o o as

NIue LUasantan C Channel HANULYILTILASLUIAUNVLUI WAHNZEINTUNT
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2.5.2 MIAnnamrungaiomn
n) AIUILMIENTMAYBIYALNBINA

TunsAmwiunrungnsmavesyaiflevaizdesmneinvedlvan
< ¢ P o o ° )
NANNTITN (2.1) LarnaIAYaILaLRaIINANNTITN (2.2) LIBNIATUIUNIBRTINAYDY

a i <
yalamassluaunisi (2.3)

T, = FxRcosg (2.1)

P
Ty = = (2.2)
Ratio = —% (2.3)
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RButlp= 28 = B 951
222

o d 4#’ = ! =
) NMFANUIUNBNILLAD NULa SVUNNYBUNDINA

Tuni9ideniutfloanaisinn1sAIUIUAIINENN 1TV IHER
a4 o v -
HANGZHOU JIE DRIVE TECHNOLOGY CO.LTD. lnsildunaulaafinedsuaninnis
o I S . { - < I
AIUIUVIAT  transmission ratio 91ndANN1TN (2.4) e deniuretlen Uz
o 1 ) =JI/ 2V 4‘ 7] 4 d 1 1 al
ATUIUMIATWAIUNA DL TYBATEI9NTINNAUNTTN (2.5) WWanwvuAIRaluaunisn

o o ' g = o o &
(26) Waviagd11ial Nominal power ratlng LWGWQSLaaﬂﬂuﬂﬁl‘UaﬂLWaWﬂ

S g

. == (2.4)
S n,

1360 X 40

i s\ 12651
1

donldiitemadl Iy = 1400 asdasldiu JRP3KF

< & <
M1THN 2.2 ﬂ'l‘iLaaﬂ“ll‘l.!’m‘quWadﬂﬂ

Py Nominal power ratings (kW)
Sizes
In Ny N

9 10 11 12 13 14 16 17 18
1250 | 1500 | 1.2 28 4 5.4 8 11 15 20 26 31
1000 | 08 19 26 36 5 7 10 14 17 21
750 0.6 14 2 i 4 5 i 10 13 16
1500 | 1.07 | 25 3.5 4.8 7 9 13 18 23 28
1400 | 1000 | 0.71 1.7 24 3.2 5 6 9 12 15 19
750 | 054 || 13 1.8 2.4 35 45 7 9 12 14
1500 | 094 | 22 1 3.1 4.2 6 8 12 16 20 24
1600 | 1000 | 063 | 15 24 28 4 6 8 11 13 16
750 | 047 | 14 1.5 2.1 3 4 6 8 10 12
1500 | 0.83 2 28 3.7 5 7 10 14 18 22
1800 | 1000 | 0.56 13 18 25 4 5 7 9 12 14
750 | 042 1 1.4 1.9 2.7 37 5.2 7 9 11
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' w o v Y o W
1. ASWIAMNENIUN ARl gU8UATDIINT

_ Thxn,
PZ — _9550 (2.5)
8575 x1
Pz . QST — 0.90 kW

X o v Yo
Nom. Pow=er rating Aaasldviniu

=
v

P, XfiX [ X [f3 X[, (2.6)
Py 2 090x12x1%x2x1.12
Py = 242 kW

viniiy enildludenaungaiiomaainaisie 2.2 sgldauin 9

A19197 2.3 Service factor (f1)

Effective daily operating period
Driven Machine begsylodd ifrhoufs
<0.5h 0.5-10 h >10h

Bucket conveyors - 1.2 1.3
Hauling winches 1.4 1.6 1.6
Hoists 7 - 15 1.8
Belt conveyors < 150 kW 1.0 1.2 1.5
Belt conveyors > 150 kW 14 1.3 15
Good lifts - 1.2 1.5
Passenger lifts - 1.5 1.8
Apron conveyors - 12 1.5
Escalators - 1.2 1.4
Rail travelling gears - 1.5 )




15797 2.4 Factor for prime mover (f2)

13

Factor for prime mover

Electric motors, hydraulic motors, turbines 1.0
Piston engines 4-6 cylinders 1.25
Piston engines 1-3 cylinders 15

A1 2.5 Safety factor (f3)

Safety factor fa
Importance Ordinary equipment Important equipment Safety request highly
And safety malfunction enly cause | malfunction cause the malfunction cause the
request accident of single accident of assembling accident of equipment
machine and easily unit production-line or and persenal injury
replaced whole factory
fa 1.3-1.7 1.5-2.0 1.7-25
M15190 2.6 Start factor (f4)
Start factor fq
fq
1XTpXT3 1 =
T -1.75 2.75
stars per hour
<5 1 /i 1 1
6-25 1.2 112 1.06 1
26-60 L3 1.2 142 1.06
61-180 B g 1.2 112
>180 1.7 1.5 1.3 1.2

2.5.3 N15ATUIVITIUNANDLADT

sesmsvyuendudiliiaan 15 Jundl Tumsuyuendudainuunaliluaglu

o I o o o L3 al
WUIUDY AIUIUMNAT P vTarasdulawmasannaunisn (2.7)
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_ T, __ MxgXxRsinf
746Xt 746Xt

Tng P e vuraridediu divdaedu wsai
= o
M fo wnavesdusingean

&4 14 4 o
r a9 LanNeIeavinay

1250%9.81%0.7 y
P = = 0.76 usauh
746X15

gty danlduswmasuuin 1 1590 AuLAVAIEen

c‘ ] & L2
AITNN 2.7 ALalagNIUIANBLABT

INPUT
MODEL RATIO
POWER
1/8 HP NL 18 5-50
0.1 kW NL 22 60-200
/0 1P ' NL 18 510
NL 22 15-90
0.18 kW NL 28 100-200
12 Hp NL 22 5-10
NL 28 15-90
0.37 kW NL 32 100-200
1 HP NL 28 5-25
NL 32 -100
0.75 KW =
NL 40 100-200
2 HP NL 32 5-30
NL 40 30-100
1.5 kW NL 50 100-200

2.5.4 MIATLIUMIYUIANAT
A) NITVIVUIALNET
a GJ = W o U e
Tunrsawramauiamarnldlunisuyuandudiazdiuaulang

Aunsi (2.8)

il — (2.8)
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15

4

=

g ]=%c

%3+ Tallow — O'6JY

wasnuantivesianfildlunmsimandumanauaingsgiu AISI 1045

a1

failAin o, = 530 MPa

T 4
¢ 8575
¢ 0.6%x530

ngesaunlaldusugudnats = 51.6 v
nsfamyuiamifavulumwa
Ingunfivuayudnveswaimusiasgiuinatagaesilyudnliiu 3
o a o 2 a =l =
83m1 N1sAIYUInyudnazAalaInaun1s (2.9) lagh L Ao
ANENVBUWAWILEEIAN 1.9 m WageA1 G Ao Shear modulus of

elasticity for the material 91NUIMTFIUMAEN AISILI045 dAvinfiu

80GN/m”

TL
0 =— (2.9)
GJ
j) N~ 8,575x1.9
NS 4 (0.0635\*
80x109x_(ﬂi_)._

2

iethenlaununiluaunis (2.9) agldryudaviaiu 0.128 o

o ldiAuAInsgIu AuTsaansaldla
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g7 2.8 AruanTRveumdn AS| 1045

Mechanical Properties Metric
Hardness, Brinell 163
Hardness, Knoop (converted from Brinell hardness) 184
Hardness, Rockwell B (converted from Brinell hardness) 84
Hardness, Vickers (converted from Brinell hardness) 170
Tensile Strength, Ultimate 625 MPa
Tensile Strength, Yield 530 MPa

A) AsAIaAIAUluWEa)
Tun1sAuanmA s duAsTulumatasins ananusednd
AsERUINaILaTLIIRRsuiinnanutndudn Tasasng Shear
force diagram Wag Bending moment diagram %uu'u,ﬁamﬁhﬂ'nmﬁu
dounaraudusafsuneluinal  9annsliesgiaIneuduRus

SEMINULIUALALLSINATLUUNGN

M=FXR (2.10)
YM=0
wazaIn YM,=0 Tnelviudsdusuan

Tt F3 (ugempuayle
M + F,R, + F,R, = Y'FR
M + 1.73F, + 0.17F, = 12,454.15 (@)
Tieit Fy ugemuagle
_M + 1.56F, = 10,487.04 b)

EEIN XFE =0




Le

Fl + Fz + F3 —_ 12,7108

Fy+Fy + — = 12,7108 (©)
= 12,710. ¢
1T 0017
1aunsie 3 nunagla
M = —193.726 Nm
F; = 6,598.28 N
F, = 7,252.09 N
F; = —=1,139.56 N
12 F=6,=125N I‘—”\‘\.!').’; N
437530 = 121240
&7 5 1)
Fs %Fz ; :FI;
| -y Ry g,y = 12.6MPa
279, Lors P b vy
1830 | |
4 D ~ : AR Ty = Ty; = 170MPa
n :
i i““-"‘ e e i
M |
;
¢=I & = dl € s =
JUN 2.13 Tuuddauazusadou JUN 2.14 luuddnuazusaiou
NnseyinroLediuud

o o 1 awy a i v o a P o as
D! EUVI 2.13 mﬂ”lmﬂmﬂﬂmﬂ’l ATULAUNENANATINLIINANATENINULWEN

M
gns 0 = TC 2.1
4
Tneit [ =



18
azla o = 42 MPa

P o 1 aM Yy  a ' v e S a P o w
70 Eﬂ'ﬂ 2.13 u’lﬂ’lmﬂmﬂﬂmm AIMULAULRDUNLARATNLLIINANATENINUINAT

ans T= LA (2.12)
v It
3 _ e
Tae? D = =
azla =SSl Pa

90 §UTt 2,13 Wdndildundaman ananduleuiiinnnusadaiinssviriumwan

an3 T= % (2.13)
] 4
Tned J==
2
aglel T = 170.56 MPa

0 JUT 2.14 thAmlaunfnmeAl Von Mises Stress

1
Oym = \/E [(Oxx — O'yy)z + (gyy — 0z2)* + (0zz — Oxx)?] + 3(Tx312 + TJ’ZZ t?)  (214)

Oym = 418MPa

wa13911A1 Von Mises Stress iisuffunis simulate
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AMTUIVUIAN ALz dLAese s U I lud Lo A LU

3.1 nquilwludiadiuud

a s o <

seidovitiWludiediuud duisiBesiarnldudtgwr neildnd wien1aiaminssy
uarauq Tnefiguunuutiymnde manilrdumsnszanedvesiuslussuvawdii g
uAagsUILAIMNTNBEUIEsIY Differential equation/Integral equation

IWludtadiuud A asAusznavdasquadlamulasasne dmiuisnisves FEM lawu
maaTmaa%ﬁagmLﬂqdaaLﬂuaqﬁﬂisﬂam}aUﬁﬁ'gﬂ'i'watiwéwwumﬁﬂ peAUszneudenilay
gnidunidu “element” Taslawuraslassaitaeliseduamaiuuuatiug (infinite number
of DOF) uaslaiuauuusrastesiisesuaEssifa finte number of DOF) faiuilds
\ulunves “Finite element method”

1 ot ol c‘ n': 1 I at o 1
luuday element AMsnszgfvesmndsIisaulatuy szdidsnsduaiusiumuslag

A al 1 1 a J
UM 3.1 uandiaed199893UT4 Mesh, Element uay Node laadauusiananlaie

ulx,y) (NMFPIRMIULUILALY X) Uag v(xy) (N15ITARILLLILAY V)
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3.1.1  dusaulunisvinluuinass FEM

Structure Model Discretized models
P
r o, ui‘w i"@.ﬁ, Pt
Al A. § = P
1 Aa
L 2
2 As
&
3 As
Ay
: PR
Rigid Physical Finite element
support representation represantation

u: 5 o o v & o elef
gﬂm 3.2 Fusaulun1svinuusInass FEM 1ag FEM flanisasnadniunisaldnaasiiuin

(Simulation) LazA1AINRANAINLI917 Modeling error, Discretization error, Numerical

error

3.1.2  vehvassuievisinludediuun

f)

%)

3)

aunsotwldiiemeiligwinisustsdudouls (snwiuan)
ansotuldfinseitiywifdudeudu Vibration,  Transients,
Nonlinear, Heat Transfer, Fluids, Buckling, Electromagnetic, Multi-
Physics

o

o W, I3 ﬂ:nJ 1 ] :J

annsahunlairszilgyuiniuniseang Wy nseinseviiu Node
v 5 o d a4 = ‘o <
19U point loads, MsEnUasUIUAIMINIAT WI8N1TZATUEYNUAINE,
< o a . ¢

N15ENNTEMInU element 19U pressure, thermal, inertia forces,
gravity force

o Ve d&) e - .
awrsaudruldiinszdlgnininglaaandfuuy non-isotropic,
Orthotropic, Anisotropic

o Ve ¢ oo wa a 1 wa
ansaunlgieseildymininglamandffe Ly Audutiives
a IJ - . . .
mgLlasundanugannl, Plasticity, Creep, Swelling

o we < :
annsathunldieseitymndiduiuu Large displacements, Large

rotations, Contact (gap) conditions
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3.1.3  dovduvasseilouisinludediuud

)

%)

)

3)

@) ad a @ at 5 =l o :‘;

WUIsN15US L UTNALaUAIUUIZE error WNAYULENE

Aldsisaiiuszaunsaliazaruduiglunmsviuuudiass FEM fsasii
Vo o DY) “

Tildamaunaaandastuaruduass

v v a ¢l e 1 d oAy

maa’lﬁﬂaummasvmauiiausqmawammwmLﬁanalﬂ (571ALNA)

o

Igwidsdnaniaiuain reuRumesannsaiiuanasdoddela

19 way Round-off error azay

oY a - ° . o o v a a

fidafianatninduainn19vin Modeling  L1Ha931n nsiaenlywilaied
1 Y R o v

wudlivngay, n1sld Distorted element Tulama, n19vi1 Mesh ilal

W ga

wafnssuuwedieldlasanluleadalusd 1wy Buckling, Large

displacement uae Large rotations, Materials nonlinearities,

Nonlinearities 8u 14U Contact condition

5 g . =
3.2 JuAsuWuguvasssiaudsinludeduun

3.2.1 JURBUTBINITAIELLUUTEBY (Preprocessing phase)

n)

)

)

)]

o))

Q)

nsaiegusnasiuudiaes (Geometric construction)
n1shUtlauuretuuTtesteantuedwuntonqnany lnaus
wawusazUsyneulumelua (Discretization)

N1sAIMUA shape function %mmmﬁqwqﬁniiumamamw'uaq
LW0ALIuA VR aNamasYoLaAIIue (ATUTEUM)
a5saunsdmuiediuua

AmunArdauladudu annavlvasuasantsvaulifiutaym

AvuaAnauURveddas (Material properties)

3.2.2 AuRauN1IMIAMaU (Solution phase)

makimAmauTeanIsReglujuaunaduduioaunsldidadu ds

© & 1 o o 1 < 1 ad ' =
ﬂ?ﬂ@Uﬂ@ﬂ’lﬂ’liﬂi%'ﬂﬂﬂIUﬂﬁ?ﬁ"] ﬁi@ﬂ’lqmﬁﬂ“llWIUﬂﬂ"N‘] ﬂuﬂimtﬂuﬁagmmi

AEWIAIUSDL)

3.2.3 NMTILATIENAaNS (Postprocessing phase)

. o n[ 4a. = 1 1 U
ﬂ']'i'lLﬂiﬂ%ﬁ‘lﬂ’lﬂaaWéﬂLi’lﬂu‘[ﬁILWHLﬁlﬁJ LU L3191938881ANTIUAIAITULAY

al [ Y 4 a I=4 £7)
uan wangAusau Wusuy
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3.3 N5 LUSLNSUATUIUYUIAWAT

1 E 7 d at 2 o
Wisuiisusewirananiildluadrandes (63.5 uu) AumwaildainnisAuie (51.6

4 .

130.) Way iwaeenkuulvy (70 Uy, wag 80 uw.)
A ‘*L a

3.3.1 Waulvvauwanlylunisinassnan

o O oY v oA v oda ¢ o ° < <
Iuﬂqqua@ﬁLWﬁ']UUIﬂLaaﬂl?ﬁjjﬂ‘lﬂﬂﬂ“ﬂaiﬂﬂqﬂﬂqmuqﬁ']u‘]fuﬂa VUEN

< s W a [ ' L3
LATRNNTAILTHNINU ﬁﬂ'm'zﬁﬂ 8575 Nm

< < < s
3UN 3.3 Reulvveuwanldlunisdasanan

P & e < a 1 v o o = o v orw od
31N3U7 3.3 99 a dulugaiwandusainiugailemedamvualediun 90 b
1 ) ¢ o %)

¥ a P s < 1 = [ 1
i 2 'lE']\‘]LUU“ﬁWWGiﬂLLU‘N‘U\‘lQB‘SULLNIULL‘U’JLLﬂuLWU\‘iEJE!'NLﬂEI'] R C LuaIUnLwNaN

P W ow d & v a o o v ¢ H Y ) d o ¢ &
L‘ﬁaﬂm@ﬂUﬂ?Lﬂia'ﬂLUu%quqglma1/1'\]315]'31.]1”@3?]"{]"iﬂurlMUﬂ’Ua\jm'}Lﬂiﬂ‘ﬂ‘Uﬂwa'ﬁﬂwI{ﬂ,Uﬂ"li

o a | o P 4 3 o o < ot
ﬁqujmﬂawa%ﬂwﬂﬁwaﬂﬂaﬂﬂ'ﬁwqqqu Lagnam d ﬂauqﬂuﬂ?}aﬁﬁ?lawa']Lua\‘l"imﬂlaﬁﬁﬂ‘ﬂﬂﬂ

U 5 .



3.3.2 H@a1nn1537ad

_y - STARMO
L 4702530560
403,074,080 0
5,535,104 0
287161280

M EIAKO
1343531800
671791920

=
‘31.]1’1 3.4 ATUALTBANAIUUIN 51.6 .

< v
JUT 3.5 ATUALYUWAIUUIN 63.5 1.

€3

von Mises (Nan"2)
BOB 147 904 0
733,968 396 0

£71,759,3520

BO4.5110080

A22

— vield strength 530,000,000 0

vOi Mses (Nm”2)
154 751 744 0
3251891200
29558 4% 0
¢ 26606385 0
235 2320
A 2069365080
1773759680
147 813,344 0
1828071240
3,683,080 0
5812544810
295628200
1637

=~ Viekd shrength 530,000,000 0



30728900
10875300
8 19877540
4767603040
R AR
132.585,25 0
110487 7350
58,330, 2080
$6,292676 0
441351520
209 £280

U

3

U

<
W

=
]

3.6 ANULALYBLNAIUUIA 70 .

2
807818320
45 556 400 0
30,390,968 0
15,195 5360
—

3.7 ANULAUYBINAITUIR 80 L3l

24

yon Mizes (NIm"2)

251704000

15

— Vieki strength 530 000,000.0

von Mises (Nan“2)

182345296 0
1671498720
151,954 4320

136,758,9920

121 5635600
106,368,126 0
FNNT269%0

759772640

104 4

ekt strength 530 000 000 0
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3.8 AIMINUABANBVBUWATTUIA 51.6 L.

3.9 AANUUaANBUBILNANTUIR 63.5 Uil

FOS

FOS

25

1000
R
G544
7 66
689
B11
533

455

383



26

FOS

1000

933

887

4] 1 ot
JUN 3.10 mMAnuUasnigveuna1IuIn 70 L.

1000

< : W
JUN 3.11 AAuUasnngvodnaIvue 80 uu.



27

3.3.3 wanmsemuiaanainleseileuislludieduud

INMSFIUBNATI & PUnAnUIIaIIYIA 51.6 1y, BeldRnnnnsimam
yanguiituimanuuasadesini 1 Fsliaumaiurldou wawwarvunn 63.5
. eldlunisadandeiuldmauvasadowintu 1.49 Feannsatunldenld
wititenulaenssveanioulisudentaniansiissuananduwuin 80 s,
Jailermnuuasnaduagi 2.9
Tofwaunarfiinannniseanuuul

- laAranulaend Uqﬁﬁu

AN5197 3.1 san1seuesEIlgUdS AR auIaLNan

ALLAY (von mises) , .
YUIALNET N ANANUaDANY
MPa
51.6 806.14 0.66
63.5 35065 1.49
70 265.17 2.00
80 182.35 2.91

3.4 nsllUsuNIUATINAUIAYTLS

Wisuifleunisesnuuuysgg MmUY aNTIge
3.4.1 AMENUANNIINAYDIIER
- winvaeudu AISI 1015 slawdnnges vunn 3x1 i
- wdnvdaifu AISI 1015 sdamdnndas aun 1x1 &7
- UAMUAVLRY YUIA N9 1149.2 13, 873 1375 33 v 1.5 .
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Mechanical properties
Density 7850 kg/m3
Tensile strength, Yield 530 MPa
Tensile strength, Ultimate 625 MPa
Modulus of elasticity 205 GPa
| Shear modulus 80 GPa
Poissons ratio 0.29
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Mechanical properties
Density 7870 kg/m’
Tensile strength, Yield 325 MPa
Tensile strength, Ultimate 385 MPa
Modulus of elasticity 205 GPa
Shear modulus 80 GPa
Poisson’s ratio 0.29
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Abstract

This project represent the designing and building process of a Pallet Changer to change the
wooden pallet the cargo is placed on into a sterilized pallet, Because in some country imported
goods must use a sterilized pallet in order to distributed into that country. The designing process of
component and tools used will base on Mechanical Engineering Component Design. The research start
with comparing the specification of Pallet Changer in the market both the one sold in country and
the imported one, after researching begin the designing of machine structure and component used.
Then test the machine capacity by define the relation between Torque in the shaft and power

needed to operates at each height of the operation, these information will determine the power of
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the electric motor used as power unit, gearbox size, shaft size, bearing used. In addition the parts are

analyzes by SOLIDWORKS to choose the appropriate parts design.

Keywords: Pallet, Pallet Changer , Gear Box
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