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ABSTRACT

Nowadays, physical properties testing of material is important because
compressed resistance testing of material for efficient using material and protect
material to corrupt. Testing equipment must import from foreign which is expensive.
My project will create testing machine to test compressed resistance force and
deflection of material by improve with hydraulic cylinder. Test equipment consists of
hydraulic cylinder, load cell sensor which measure force and distance sensor which
measure subside distance. After testing, data is sent to computer through LABVIEW
program for notice behavior between compressed force and subside distance of
material. This testing follows as ASTM D 2659-95 standard that is testing of compressed
resistance of thermoplastic containers with constant compressed velocity. My project
choose velocity at 30.3 mm/min because limitation of equipment. Material in this
testing is thermoplastic container volume 600 ml. The result show relationship
between compressed force and deflection to fine crushing yield load and subside
deflection at crushing yield load." Crushing load is 48.6 N and deflection at crushing

yield load is 2.57 mm, respectively.
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AUAIAAUAIMIE Spectrum Analysis Fzuansdygraluunnuivianisiniaany
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Jusenuvisaiiudeyalusiadian
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nanelii iasnwaulysunsuldonuldie lddudou Mdanuldd Tussenaluauduladiu
#3lu NASA Boeing wazdue wiuslulsesuanamvinssuguiigy Minibea ,Westemn digital
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2.4 N1599NKUY UATAIUIMLATDMARDUL DA TAATUIN1,000N

V = 0.000833 m/s

1

Y4

R 1000 N

¢ '>

JUN 2.11 waslensedindieaniuy

NUN 2.11 uansnaslensedndinsomaaeuianuuia 1,000 N waziinnusives
N1SNAABUEIGAN 0.000833m/s E1UTAAIUINM FUIAYBINTEUBNGY U LATUDLADT LA

sasnlUll

(30UBUEY : Floss = 1,000 N, Vot = 0.000833 m/s, audulusyuu 260 kPa
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F 4w F 1000
NUNKUIRRNTEUDNEU A= —=
v P 260,000

= 0.00384 m?

nD?

—~ = 000384 m? ,D-007m
denldnszuangulenseadn Cylinder Bore = 7 cm, Rod = 4 cm, Stroke = 250 mm
Samsnslvavasingiulensedn Q = AV = (0.00384)(0.00083)

= 3.187x107%m3/s

Fenl4ilu Volume displacement = 0.72 cm3/rev , 8n31lwa Q max = 1.667 x 1075

m3/s (1 pm)

\donld 1ndrmauaw 4/3 center, lever, return  wag Pressure relief valve Ingsnuaui

Pressure relief valve = 15,000 kPa

auyf WAaLosslunszuengy uagndmAiuay AuaTwmzveaiiiulensadin SG= 0.9

1 ’P1~P2 d , S P ) 0.9
Qv SG w9 P,—P, =3.187x 10 )Jls,ooo,ooo—zeo,ooo

azlam1 Capacity coefficient of Flow control valve Cv-7.875x 1071% m3/Pa'/?

Tunnsi@an Flow control valve
Anrnadludiur1e fe Flow control valve =3.187 x 1076 m3/s ,
Pressure relief valve = 15,000 kPa

1. iasluitldluniseulsan1,000N = PayQdly = (260,000 PAX 3.187 x 10~5 m3/s)
=0.828 W

2. f1&ef@e1URAUPRY Ppump( Qpump - Qcly ) = (15,000,000Pa) ( 1.667 x 1075 m3/s -
3.187 x 10~ m3/s) = 202.24 W

3 fdefidelUfuNozzle valve (Ppump-Pload)Qcly = (15,000,000Pa — 260,000Pa) ( 3.187 x
107°m3/s) = 46.97T W

4. IR Y UNAR DAL = PpumpQpump = (15,000,000Pa)( 1.667 x 1075 m3/s) =

250,05 W
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1 o (.7 L2 o o 4 ot 2
agidiuinan mdeildlumsaulnan1,000N fdsdslusiu Pressure relief valve uay

o wda @ = ar 1oar o as gj -=ly =
ﬂ']ﬂﬂVlLﬂEJl‘LJﬂ‘U Nozzle valve inasiutuwnnumamsvuanlundnsanun

auyd UszAnsnmuasty wazuawes N = 100% uagilsafety factor 20%

faewessalmas W = PQ + Safety Factor = 233.33 + 0.2(23.33)
= 279.99 W = 0.279kW = 0.375HP

Tansviuresuamelninflyaziian Power rating (industrial standard motor)

Min = 0.25 kW, Max = 0.55 kW

SUNl 2.12 wanaATamadouLsisaianioanwuy
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v
o w

wilulansednudrgseuu (2) yaLnas i Lazifasnen1ay dutfntunazasiasiulvdy (3)

Uu Swthiiadeonsinislva (4) 9dausudnsinisiva dwifiauaudsiumsivavesdiu

P
=f 1

TngmusuiiinTuagluuanslu (5) nainrusiu Tnaamuduazdvetivlnaaildsy

303U 2.15 (6) Mdmrupufieniuuudtelagldilolen ldarupuiananisivaves

o
o a
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2.5.2 nszvangulansedn

JUN 2.16 Yansruangulansedn

o woA

n5U 2.16 ﬂisuaﬂqulaﬂiaﬁﬂ Inthndasungsunisinaidundaasuna 1y
NILUBNFUNTIWUU 2 FiAN ﬁLé’ucjﬁu@uéﬂawmﬂuﬂiwaﬂqu 7 WWURLIAS LEUNIUY
quénawﬁﬁugu MTURLNAT TN 24.5  W@URLUIAT LaLARRIFINANSINTSUBNAULEUNIUY

AUENATN 18 \WUFlLAT YU 0.5 LBURALIAS

2.5.3 Ivanwvaa

3ﬂ°7'i 2.17 Wvanwaa
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913U 2.17 WuiwesTamiwininangaduiin Beam sensor 43¢ 0-100 Alansu vuin

Tna150*35*40mm dnwagnissossuimdnuuugaiien [udugesinusmdnann amsuy
o 3 < s = = 1 o & o oW

3 Waswe i ludyyramiaiii Tnelisigasideasiiagaell wussdueymivindy
2.0+0.1 mV/V, @1 Non-linearity 0.02 %FS, A1 Non-repeatability 0.01 %FS n1ssaldiu
Auasaslugauseiu :9—12(00) V Fafiianusiuniudunm 406+10 Q wagA1AuAiIunIY
LNy 350+3.5 Q AENTTAlUNITNUUIMTALRY: 120 %FS Auamnsalunsny
dminifiugedn 150 %FS Feazdsznauniuiugiusuusuduinugudnaaen 28 iwumluns

WU 2 LURLLAT

2.5.4 \Guwasinseey

JUN 2.18 Wwuweiinszay

9175V 2.18 \§wimesTnseey Infrared Sensor Sharp GP2Y0A41SK 1T wGuiwasin
sruen1alauldndnn1sasio 095988 UNs LA Assesnasialuea 4-30
wudwas wsaaulvinlunislaauluaag 4.5 v 89 5.5 V Tanseualwiadominu 12 mA
L9 & = [ < & (7 a  aa =
uwssnutevinnneeninazilusunfonhamn afildlunisnevausaitiy 16+ 4 fadiuni

wazlAIAINazdEnWinAU 0.1 Jaaluns
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2.5.5 lugalwanwaduaunslnioas uazuesauainlulasreulnsaans

=i € = 3 o < ¢
JUN 2.19 Tugalvanwaduaunslniens 3UN 2.20 vesauainlulasraulnsalass

303U 2.19 lugalvanadiouniliiens wihniudyyinainivanigaduazilag

Fyraudng 5U 2.20 vasauesalulasaaulnsalass Arduino Uno Lagdidnyqiaidng

L1 LVRRY]

&

v o &

URILAUUTY

]

raufiamasHIunIsas USB Taglugalnaniwadiounslneas vwsasvey
0.1 pF/25V lel3ldnsesduanas wagsaiu fduvuusuald 1 kO deautuswiu waeae
in13ne Adapter 12V 2A "I,Uﬁﬂiaagl,ﬁﬂﬁum vaintulasraulnsalass Arduino Uno
\lesan wesn USE azdnglilfiiies sv Sdlvanwadild farudeenisusiulnig

Wlngan 9 VDC~12 VDC
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2.6 N304Vl RAALTARLA T ULY I ATEEZNY

2.6.1 NMsAeneasvadlvanag

Arduino UNO

el

INA125
B+ v Veer10
SLEEP v,
SiEEP 5 R
3] Vegr25 2
Tome
= Load cel - { Vre:OUT VeerBG W
—E Vicer VageCOM :
_/\_E vi S E8
.E Vi Vo r.\.
(=

U 2.21 LARINISHB95 Ianan

U

31031 2.21 wAAINITADI3TVBILNanLYadiU Module load cell amplifier INA125

wagsalnuuasalulasraulnsaaes Arduino UNO

1. soanelvanwasd F+ 1 1kUf wasyn 4 wagnasy 10 vad INA125 Winsanlvan

WwaanlglawsanulwfiNwunzay 9VDC~12VDC wagfoane E+ adansd

2. doany S+ lUiNesn 6 wazaty S LUfinesn 7 va9 INAL2S5 Tae 2 @neil

Wisulailoudas Vout put
3. Gowesy 1 uaz 2 e INA125 TUiinesn Vin ¥es Arduino UNO
4. fewas 3 5 war12 909 INA125 lUfinasn GND 284 Arduino UNO

5. slewasv 10 uagll vas INA125 U7 Analog pin A0 284 Arduino UNO
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Infrared Sensor

Sharp GP2Y0A41SK

VD

GND

E‘U 2.22 LaAIMSAR9 LT UL TYUEN

VtC

widMOd

=y BIER
.Hl DOIYNY

ONINGHY "8 |

Arduino UNO

'

c
=
o
:

o (=~ wand) 119140
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gl 2.22 LAMINIADI995VITUBSINTELY Infrared Sensor Sharp GP2YOAG1K

fu vasalulasraulnsatass Arduino UNO

1. fieae Vo Witnesn 5V 989 Arduino Wesnnifultesinssesilan operating

voltage: 4.5 Vio 55V

2. fipane Vec Wil Analog pin Al ¥84 Arduino UNOflasainidumesinss eyl

output type W analog voltage

3. moany GND lufinesyn GND wad Arduino UNO
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3U“7i 2.23 u@na Block diagram vaslusunsy LabVIEW

313U 2.23 uang Block diagram lulasmeulnsaiaed Sunswiuluiiain vasead
wariuressEEEn e Vnnsiden Analog pin M91uAn Lagdsatuswiulniiluunaz Analog

pin Whlumausmielwldrifidaugnees uagdsifiud ilundenuanssaiu Interface

XY Graph
| | PROJECT_F0_TASTING LOW 03 Froms Fanel 5 - 0 x
% w¢:.Tvmm%h-t tci 3 BT (T e ¥ Semch (é@
A B
Mo
. o START.H | 'uo H kg “0 J
1 s

kg [-24509“ :
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?

gﬂﬁ 2.24 uand Interface valusunsy LabVIEW
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23U 2.24 uans Interface Aududoansldau wu Aranusulidivedvanwad

o U o & 3 = 1 o
LLﬁSL‘%ﬁL%B%’?@i%ﬁﬁJSWW ﬂWLLiﬂ{]QQUULLaSLLiGﬂﬂﬁjﬂﬁjﬂ‘UﬂiﬁiLﬂ’iﬁ]ﬁﬂ%uu\i’]u ATSTHTHYURAIVD

s

o = 1w - a ¢ 11 . ’ a
Jaanezou wazdildedlvldadiudsiveafiusvivaniwad lda1 Sampling time wWeiden

s ¢ =

natlumsdumdegilumsin uwagldianugaweussyiue Mzdwmesay
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N1SNAEDULLAZAISNITNAFDULSIDN

3.1 asgulunimagey

NINARBUAINAUNIULSBATDIUTTASaanaafn  vihnisveaeulagdedenn
WINIZIUNINAFBUNATDY ASTM D 2659-95 Standard Test Method for Column Crush
Properties of Blown Thermoplastic Containers 1195§138n VAo UANANTANINIENN
ypsmvuzelunatain lagaz@nwanuduiusifeatunssaadaiviliawugnanain
Al uazsvedlisiusinvugwaiain Aauslunimeaound Taefienudlu
nsnAaeuagluye 12,5 mm/min = 50.00 mm/min Toelunsmeaeuilfidenauinig
nedaunieauiiwoinsyuengulensednegd | 303 mm/min veAeUUUsTYUAYIA
wanaRnuua 600 Jadans ana 20 fedw fannewazenudilummeaouifeniu e
thinfnwmginssunnuduiusyesusadniinsgyidenvusnatafndesrosgui ez
usadngegpiiansansusuldnoudanislisd  wavsveriguadiuluvaAnusdngean
nsnpaeUias AN RuanTRnmenwresian dwgliiRsdostuusdiinliianin

ANMULELVINY

CRUSHING LOAD

a— o

. W— : : -
&X1S OF CRUSHING AXIS OF CHUSHING
{a3 {83

CRUSHING LOAD

"AXIS OF CRUSKING AXIS DF CAUSHING
{c} {8}
FiG. 1 Typical Crushing Axes

JUN 3.1 UanIpgNMIVAFBUIINIIATIIU ASTM D 2659-95
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3.2 UFTYNUNNAETANNUINNAGDU

5 u i3

ussyaaanlaunimegeuilae vssydudivianatainvuin 600 Jadidng ge 24

9

wuRwes Tauandfivianenmivugiudsl ndaanwarafinvilanedievsaunisisian i

@

Ardslugda E=3,300 MPa, AUMUILLY P =1,370 ke/m3, U =0.43 lpglsdmvaaau

s 1

Ve 20 f1et1e mufuasgiumaedeuldiimvualidiasiu

JUN 3.2 uamumrugInnaaRnfithumedey

3.3 35n15nagau

NINAAEUALANRUSURIL AL ZUZ UMYRIUTIANUT (e UTIdngedn uag

FYULHUMIYDINTULHANEANTIUS 10 AEaER

o

3.3.1. Invunnuge wagdInms Yesnvusiitnvagey

3.3.2. TaAnimineswwesnvuznewsuinveasy wasevefilvanwadidy  Aud

3.3.3. Buimavedeulnefimnaniinszuenguasiilugia 12.5mm/min - 50mm/min

a = d I
AnERINANITUasUILaIFUIN
3.3.4. AUNAngANTIUNTINUSIONAD TS UM

3.3.5. 1@ Crushing yield load wagDeflection at Crushing yield load v83n1vUg
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. vy g L o
3.3.6. YINNINAFDULIVIINLA 4 ATY LaznAaaea) Crushing yield load wag

Deflection at Crushing yield load ¥2401%UgNaNaRn

o A ot | d.
3.3.7. dwanlaluSeuiisuiuniesiinnnsgiu

A1519% 3.1 MSUUTINEAaNISAEDU

U‘ii@ﬁmﬁ Crushing yield load Deflection at Crushing yield
(Ke) load
(Cm)
1
2
3
; -
ALade

gﬂﬁ 3.3 LAANNTULNATERNVULLSUNISNAEDU
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3.4 HANINABBIATINTUNUSVDINTINALTTYLHURIVDINIVUTWANERN

1 dy 4. A = =
Tuduilsznanmanisneaoussemadeu tneagldanudivasgnauni 30.3 fadiuns

1 d o g = = = _a By
doundl uazlinwusmhumegeuduvinuwanafinuiuing 600 fadans g9 24 lBuRLLAS
Tngazuanansivauduiusussdn Crushing load Wag A1 Deflection ¥4 4 ATY wazul

1 4 U d 1Y
Anadeluieuiisuiuaiesildinnsgiu

3.4.1 NMSVAEBUATUELINN 1

17
/ =

Crushing yneld load Lﬁ’%ﬁ%& 4"8@ a " [1 FGISMRITE 5.6 Wad u,azf'h Deflection at

Lz = 2 o [ ¥ - =2 g 1 ¥ o v L% 14
enanstiluenansianulidmsumsldanuienisdinwivintgu leygnlmhluldusslesimunism

Lidnsdilagiadu Snviavnuiilidnulasiiont wazfesadadadvesenalsnnasaniinisunluly
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2N3UN 3.6 LARINTINAINFURUTUIINANUTEEZEURIVDIN1TUEVIAN 3 AR
Crushing yield load 711U 6.03 Alan¥u uieindu 59.1 97Au wazA1 Deflection at

crushing yield load WwinAiu 0.28 LuALLNg

=
3.4.4 N1SVAERUNIYULTINN 4

Crushing yield ' Alansu wse 1 Deflection at
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AFINAMUFUNUS LT g’éf INTUELRaZEIR FziuIlunIIIRdaUAT

—

8/ 1 v

= Vo & ;e‘z . Efiﬁffﬁlv . a -
Fayaunavzdanuunds Auiudeies Export Ardeyadilululusunsy Excel §U#l 3.8 Lo

mAasenldifan1sunde leAndeyatuiinadunisn 3.1
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DISTANCE (A0) - Plot 0
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i 14 DlSTANcE:AG)-PnnFDR(E(A’S)-M(I‘ ; - —— - S— - & : -
— =
4 0.0841456 3.0663
S 0.0555742 3.85761
(3 0.0841456 435217
7 0.16986 5.04456
B 0.198431 5.04456
9__‘ 0.16986 4.25326
R
2 0312717 4.15435
13 0.341288 4.35217
o 0.31217 4.35217
15 0.284145 4.35217
1% 0.398431 4.55
17 0.255574 4.64891
18 0.398431 4,74782
1 0.427003 494565
20 0.484145 5.04456
21 0.398431 5.24239
22 0.512717 5.44021
23 0.512717 5.53913
24 0.541288 5.63804
el s ¥ =] R 1 . l-a
5U# 3.8 $298119013 Export Uayaiann XY Graph
A1519% 3.2 15190 UNNNANITVIAFDU
NYULUIN Crushing yield load Deflection at Crushing yield
(Kg) load
(Cm)
1 4.65 0.34
2 a.14 0.22
3 6.03 0.28
4 5.04 0.19
ALaRY 4.965 0.257
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Force (N)
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1NFUN 3.9 ToYARARINNIINABUINN USENWTITU Warafin vedoumIananafinyila

Wty auin 600 faddns laaiusafinluussydulisamadu 91.7 sy niawinfu

9.43 Alansy warilsraglnwaminy 3.08 Jaaiuns
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715197 4.1 HANIINASRULIINAZIER Lassyasiniyuyyui

NYULVIN Crushing yield load Deflection at Crushing yield
(Ke) load
(Cm)
1 4.65 0.34
2 4.14 0.22
3 6.03 0.28
4 5.04 0.19
Aady 4.965 0.257
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Abstract
Nowadays, physical properties testing of material is important because compressed resistance
testing of material for efficient using material and protect material to corrupt. Testing equipment must
import from foreign which is expensive. My project will create testing machine to test compressed
resistance force and deflection of material by improve with hydraulic cylinder. Test equipment
consists of hydraulic cylinder, load cell sensor which measure force and distance sensor which
measure subside distance. After testing, data is sent to computer through LABVIEW program for notice
behavior between compressed force and subside distance of material. This testing follows as ASTM D
2659-95 standard that is testing of compressed resistance of thermoplastic containers with constant
compressed velocity. My project choose velocity at 30.3 mm/min because limitation of equipment.
Material in this testing is thermoplastic container volume 600 ml. The result show relationship
between compressed force and deflection to fine crushing yield load and deflection at crushing yield
load.
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2.4 ASTM D 2659-95 Standard Test Method
for Column Crush Properties of Blown
Thermoplastic Containers
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