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ABSTRACT

The inspection of the finished UHT milk product in the final step before delivering them to
consumer is very important. Thai can stop the spoilage of boxed milk it reaches the consumers. This
increases their confidence. Currently,There are two monitoring type: a destructive method, cutting a
sample of a UHT milk box to observe any abnormal occurrences inside and a non-destructive method,
using a UHT milk tester which uses the free vibration concept by oscillating the liquid in a UHT milk box.
And interpreting the vibration signal with computerization processing for abnormal milk detection. In
separating the finished good UHT milk product from the ones that tend to be spoiled before the expiration
date, by not opening the box, it can be done within only 2-3 seconds per box sample showing 100 percent
occurary. This research is conducted by applying the programmable logic controller (PLC) to transform
vibrational signals instead of using computerization processing to reduce the equipment size and cost.
The results show that it can inspect the UHT boxed milk and the spoiled milk in not more than 3 second
per box and performing at the same accuracy level. Therefore, it is possible to deverlop and fabricate

the UHT milk tester with a more reasonable size and cost.
Keywords: programmable logic controller (PLC), free vibration, UHT milk tester
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Figure 2 Photo sensor and trigger adjuster arrangement for free vibration
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Figure 3 Flow diagram of UHT milk quality detection using PLC and HMI



133N maasuazina lulad yn1Insinwaseaas 49 7 ayuf 3 2561

VALUE

CRITERIA

NDO

infoanTavasunAn Sl g.109. 7. vsIgNans
(UHT Milk Tester)

BLD

HHHHH

NIG

HeHHH

oWYE
LOAD
DEFAULT

Figure 4 Human interface for UHT milk tester

duaaumMITUIessrUUATIIRaL N
W8a969 Figure 5 lagnsLAUSYQIMaN optical
encoder 3L IuNSLAUAINNTIARBUANINLAT
Lﬁ@%ﬂlugmmuﬁryrynm pulse IUNTZVINITU
neand 52UV9INNTEIRI eAn T 810 Lo un
51A7129% laganAunanNIININaNEBMeAdWS
suazifionliinaziiunsludiuvas amplitude
LA acquisition time fanuuandrenwaiuaie
PoIRUNA09IFT0 wunsasIsTanlnudatiiasen
anuniaa19nwsLARauaagedann Tasly

sruuiAnuuliniia DAQ (data acquisition card)

Amplitude

Initial Condition

s2wAulYsunsN LabVIEW 7.0 anlglunnsiuuas
o ' . A a X
UTzUIaNa R QI &I %VaY amplitude NLAaTn%
o \ A e X )

MIau wdlwszuulndNsudysauanazends
WANNITVBY acquisition time LNBRAAINNTLTDY
TUA1TA WIS UERIA3 Figure 5 lasldyzoy
NINITFWNINNANIA LA3N optical encoder 14
JULUDYRIFY Y™ pulse NLABUAUFY Y™
WIRNIN1A331% (Real Time Clock) LABHILINT
& A A A

NIRNAN FEIUANTLARDUN (M) WAZUFAINALU

dauuamwaLLa:é‘amimaaﬁﬁfmuﬁa Figure 4

» Time

Acquisition time

\A

Figure 5 Acquisition time values of free vibration response

used for abnormal index calculation



133N maasuazina lulad yn1Insinwaseaas 49 7 ayuf 3 2561

i T
Programs
Initialization

w

Show

[ Userinput ——nl

Y
PLS

indicator

Figure 6 Main loop and normal or abnormal index calculation section

snwaraanmIawaztiiawliinez duns
Tusiuaas amplitude LLAZ acquisition time e
LANAIINWANNTRATDIBUNRDITHAN WNNRD
sefaalnudailasanananiladisiunisiadon
f2596191% srufenslenaeslifrindwduda
LiﬁzmLﬁ'Uumﬂawgﬁgmﬂmdﬁmmimﬁauﬁﬁ
vAuAn'lédan optical encoder laslgldsunsuiy
aladnaaulnsataas (PLC) AazuandInuals
@”ﬂfmﬁaﬁuﬁuamﬁgmﬁ 35ldutanisnasss

I

saniiu 3 Juuuy lagldnisiAudenatingas 100

[ [
[

A%9 asbh

(1) Wisuiausmasuiswledszning
fatsnuianunaad Ly

2) nesaalspuiigudinsauiennle
e a819uNIa (TuaunuuaInud) wa

uugaalnuan (Juaunuvesnuialnd)

3) nasastdSouiisudiiiewldvas
fatauNIauazundenlnuaalaslslsunsuiu
\anadnaaulnsatass (PLC) AUNNINAREY
fradradpanununsldsruniduadfsnwle
NABNRILABS LabVIEW 7.0 lun15aI138aL

Aa % 6

NRAN AT A2 D LN

n1snasadluidaztwaanazinisiiy
AIDLIIAINIRNA 100 GIDETI WRIBINIRN
' { ' { =
Aafvuazdndouiuuanasgiu s9azusaslu
nuanIInaaadlwiatane bl lagaainislne
a 6 1 uqz' tail A a =N
mtnmﬁ:maﬂaaaazgﬂm"hﬂ"lumu 3 Aufida

N8I TWADUNIIATIIRDLUFAIAY Figure 6



M3 IINEImaasuazina lulad yn1Ingsinsaseaas 49 7 aUun 3 2561 8

HALAZIII0E
a A ' < A, o
Nan1stlSuutnsua NI N 81w e

JerINdaratIInNIanUNaad LIWLINAIN

1 v
A ladaIw

Encoder reading value

200
180

140
120

100
80
60
40
20

20

LANGIINBBENITALIN FINITOBLNUNIAND

naad Ll le uaaInd Figure 6

AVG =172

Fo00002n0an00nsR0t0nt 00N IR 5 Mg ttettttttNNetNteNtd ( Sp_ (93

AVG =150
SD=0.97

40 60 80 100 120

Box number

Xnaasly euuia

Figure 7 Comparison of result for UHT plain flavoured milk and wood box in same condition

NanISLSHULA B UAIAITR U8 ba
1 >3 1 A A J’ Al v
s:mwmamauuﬁmmlumsmaaauauwlv& KN

RINTOLUNWIIANUBNTALNLAA lenIoaNN1TaN
wnunUNAAUNGaaNNNUNA b6 aIuaadlu Figure

™ ~ A al YV &) a a
wua ﬂU%N‘ﬁaﬂIﬂLLanﬁm\“IWI%LﬂuuNN(ﬂﬂﬂ@] 7

WUINAIN BB LA AIVLANAIIN WD EHIITALIU

176

174

172

170

168

166

Encoder reading value

164

162

*e

g * & AVG=172

40 S00000 G0N0 V00000 G0000000 & GORODNOOIDN00OS0L000000000  SONININNNNNNNNNNG ® | SD=0.93

20

* » »

AVG =165
SD=0.33

40 60 80 100 120
Box number

euuin Aundaninuan

Figure 8 Comparison of result for UHT plain flavoured milk and UHT chocolate flavoured milk

WS uaina I laannuiianay
HUFoAlNLan 321932 uUNINYsunIuLNLT

apdnaaulniatass (PLC) v ltlunsuszniana
2 [ . [ a {
F310u'lUev Figure 8 nuszuuLtduntdn



133N maasuazina lulad yn1Insinwaseaas 49 7 ayuf 3 2561 9

AaufILaasNlen1sa DAQ (data acquisition card) @9lu Figure 9 Wudnaluuilduniuandnalu

9N UNTLEIUTWATH LabVIEW 7.0 18932UU ANBULLTULALINY ATANIT LAITRINITARNT LT

mwmaaa‘umwﬁ@ﬂﬂﬁmaaumdaaﬁl%QJ'L@%J NALNN LG

16
AVG =152

g 155 SD =0.004
[
w 15
%
S 1.45
5 14 AVG=1.34
3 SD =0.004
S 135 ‘um A s A |||||||||‘||||||||||||

13

0 20 40 60 80 100 120
Box number

A unin (LabView)

computerization (Labview with DAQ)

MNHaMINaasIFouLiuns 3
stuuy FngannmWlaimanmasasla
ﬁmﬁl,ﬁmLuumnﬂ@;uﬁagmuﬁﬂﬁm
Tayadaunun u,azmm‘ﬁ'mmummgm
(S.D.) AS1WIMINNNANITNAR IR LT Tbn
LLamslﬁLﬁuﬁdmimzmwaa"ﬁ“aga‘ﬁ'
Aoutndn asinasnanitsstas dusuledin
Namimamﬁ"l@i”ﬁmmgﬂﬁmLLa:ﬁmw
waug1gy RINTNHINIILATIZA A La B EN
NGB UAZAINTAULNANUUANANTZNIN

naadlyd nudauaznutanlnuaa laassasng

o o

IpdaynIana

dyduanisnaaag
st ldsunsuinidasadn
aaulnsalaed (PLC) a1uszyndltlunis
A3IFOUANAAUNATDIUY &, LOT. 1.
UIIPNADY WUIEINITOUENAINUANE
JeIenaed ld nuiauasuudaalnuaa b
I suEanazinewlaagrsdaiias

uudaninuan (LabView)

Figure 9 Comparison of result for UHT plain flavoured milk and UHT chocolate flavoured milk from

isuilvinnunislenisa DAQ (data
acquisition card) S2unUTYsUNTN LabVIEW
7.0 28432UUNNIATIIFOUANNAALUN AV
uunﬁiaaﬁl"ﬁagtau lasfianugndasluns
A77988L 100% warktiianlunIasiasey
laivAn 3 Suriidanaes asniadwlyled
v ldsunsuinifanadnaaulnsatass
(PLC) 1M WaIH L8z 8319103890379 88
anuAaUn@vasuy 8.7 .u333nda9 1Hl
PrnauazTaLAnzaudwle

b a
Lland1Ianday

o X &

334n4 aauyimwﬁ. 2548. NTIWAI W
nadanvulaiviatedinsy
AIFOUANVAAUNATAIUY 8107,
. u3Tgnaed. InsdwusUIygn

I‘Yl ) NANINYIRBLN A TEN ﬁ(ﬂ{

aigaty AUNITWA LT FITID MANUNIA.

2552, ﬂﬁiﬂs:qﬂ@l‘lﬂiLLﬂswLLauﬁa



M3 IINEImaasuazina lulad yn1Ingsinsaseaas 49 7 aUun 3 2561 10

FIRIUNITATIVFOUANNAAYNG
Y I Q.Laﬁ.ﬁ.msgﬂdamuuvlﬂ
YINaN8. INYIFIIRUNIUFWT( 3).

NAINYIRBLN A TEN ﬁ(ﬂ{

5Ty WusATiafios. 2550, 1309
ATIIFOUANNAAUNAVBIUY 8.L0T.
. usrandedlasldviiae wuy
INYINBHALADATIANUIANUT
aanln,

NAINYIRLNEATEN E‘T(ﬂ{

§ITT04 NOUNIN UAE 33dnd gawyitﬁaaﬁ.
2548. NMINWWINABAATIIRAY
ANNAAUNAYDINY Q.Lam.ﬁ. LUy
14vinany, .186-187. miﬂszﬂgu
599015 ASIN 6. ANIANIAINTIY

mmmlmms:mﬂvlm,nga LY.

L™ ™ = a e Qr
§I5704 NOUNIA, DigAt @mmg‘wﬁ, (]
a Qs Q€ Qs Qf

ndaiwd, 1m0 Twinas uaz Laun
1n1700. 2549. @J’ﬁam%aamnmm

a a =4 A
AaUn@vesung.las.1. nia
Nﬁmn”msﬁmmimmmmﬂdaqu,m_l
lavianu.nmedmiainssuinIadns,
ALEIAINTINANFAT TILNILRY,

UAIINGNRE INHATAEAS.

§2770 WOUWIA, gAY @Tmsn’?;wﬁ LAY
LAWA FNII0A.2552. @j’ﬁa LAIBINTND

a a = A
AnuAadn@ueIny g.1a7.71. %38
Nﬁ@n”msvi'aflmimmmsﬁ;ﬂdaaLquu
13ivinane. a3 13aINITNLATEINS
ALEIAINTINAIFAT TILNILRY,

NAINYIRBLNHATEN ﬁ(ﬂ{

ﬁ;')i'ﬁﬂ«l’ WaNNI8.2550. LATDIATIAAINY
a a A A
N@‘].]ﬂ@]’llad%&l%.l,a“ﬁ.'ﬂ. )

Nﬁ@ﬂvmeﬁaﬂﬂﬂﬂﬂﬂ'lﬂiii]‘ﬂﬁadLL‘U‘]J

1dvinay. &nsUasing taud
40587.

fBNINBAUZNIIUNITOIRITUAZEN. (2552).
@;ﬁa ARNUTORIRYLIDINY. NDI
w”wmﬁ'ﬂalmw;gu'%lnﬂ. F1NI%

ATWENITNNITDIWILRCEN

Anonymous.( 1995) Dairy Processing
Handbook.Tetra Pak Processing

System AB S-221 86 Lund.

Anonymous.(2002). New computerized non
- destructive testing system for
U.H.T.milk
products.AvailableSource:
http://www.eibis.com/eibis/eibiswww

/eibisdoc/4005en.htm.

Anonymous.2005a.FillingMachine. Available

Source: http://www.sig.biz.

Anonymous. 2005b. ElecTester. Available
Source:

http://www.elecster.fi/electester.html

Anonymous. (2007). Curd. Available Source:
http://en.wikipedia.org/wiki/Curd,
March 28, 2009.

Burton, H. (1988).Ultra-High-Temperature
Processing of Milk and Milk
Products.ElsevierApplied Science

Publ. Co., Inc. New York.

Harding, F. 1995. Milk Quality. Chapman &
Hall, London. 166 p.

Received 1 MAY 2018
Accepted 28 December 2018


http://www.eibis.com/eibis/eibiswww/eibisdoc/4005en.htm
http://www.eibis.com/eibis/eibiswww/eibisdoc/4005en.htm
http://www.sig.biz/
http://www.elecster.fi/electester.html

	การประยุกต์ใช้โปรแกรมเมเบิลลอจิกคอนโทรลเลอร์ (PLC) สำหรับเครื่องตรวจสอบความผิดปกติของนม ยู.เอช.ที.บรรจุกล่อง
	Application of Programmable Logic Controller (PLC) for UHT Milk Tester
	จรัสพงศ์ เจษฎาเมธานนท์, 1 กิติพงษ์ เจาจารึก1 และ สุวรรณ หอมหวล1*
	ABSTRACT
	The inspection of the finished UHT milk product in the final step before delivering them to consumer is very important. Thai can stop the spoilage of boxed milk it reaches the consumers. This increases their confidence. Currently,There are two monitor...
	Keywords: programmable logic controller (PLC), free vibration, UHT milk tester
	บทคัดย่อ
	การตรวจสอบผลิตภัณฑ์นมกล่อง ยู.เอช.ที. ในขั้นตอนสุดท้ายก่อนส่งถึงมือผู้บริโภคมีความสำคัญมาก ทำให้สามารถระงับผลิตภัณฑ์นมกล่องที่เสียก่อนถึงมือผู้บริโภค เป็นการเพิ่มความเชื่อมั่นแก่ผู้บริโภคได้ ปัจจุบันการตรวจสอบมีสองรูปแบบ คือ การตรวจสอบแบบทำลาย คือตัดก...

