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DURIYATHEP PANWISED : STUDY OF BETEL PALM SHEATH CUTTING USING
PUNCH/DIE SHEARING TOOL. THESIS ADVISOR : ASST. PROF. PUSIT
MITSOMWANG, Ph.D., 82 PP.

Keywords: Packaging/Betelpalm/Machanical Properties/Shearing/Finite Element

Due to a lot of packaging plastic remaining in the environment, to replace the
plastic packaging, betel palm sheaths are currently utilized for making food packaging.
Shear cutting is one of the most important operations in the palm sheath packaging
forming process. It is used for preparing sheaths before forming and for trimming edges
of formed workpieces. However, there is still lack of understanding of betel palm
sheaths shear cutting. As a result, many types of sheared edge defects occurred such
as uneven edges, whisker-like dust and cracking on workpiece surfaces. This research
work was carried out to study the shear cutting of the palm sheath using punch/die
shearing tools. Since the shearing is a mechanical forming, cutting results are strongly
affected by mechanical properties of the palm sheaths. Thus, first, the researcher
studied the mechanical properties of the palm sheath using tensile testing. After that,
the shear cutting experiment of the palm sheath was carried out. The shear cutting
parameters, moisture content of palm sheaths, punch/die clearance, cutting velocity,
cutting direction, geometry of dies were varied and investigated. From the
experimental results, the palm sheaths can be cut easily without the sheared edge
defects when the moisture content ranging from 25 to 35%. It was also found that the
crack on the upper surface of the palm sheath occurred far from the cutting line when
using large punch/die clearance. Apart from the punch/die clearance, the position of
the surface crack depended on the angle of the punch. When a large angle of punch
is used, the position of the surface crack moved far from the cutting line. In addition
to the experiment, the researcher developed a finite element model for simulating
the palm sheath shear cutting. Simulation results revealed that when a larger

punch/die clearance and a large punch angle were used, the position of the highest



maximum principal stress occurred far from the cutting line. Consequently, the crack

on the surface of the palm sheath occurred far form the cutting line.
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Note: Projections start after 2015. "All" includes primary and secondary waste.

Source: "Production, Use, and Fate of All Plastics Ever Made," by Roland Geyer, Jenna R.
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Washing

Finishing Trimming Drawing
JUN 1.4 TURBUNISHERUTIAIUININNIUMIINGS

nsimdou (Shearing) 19lunsyuiumsnaavanesdumen Taun nsdniiewnsouuny
MumINNasioun1sTugy uazdnveutesanfasivaimstugy madndeulsindutuney
Aflanuddyedredslunszuiumsndnussadueiannniumnnas lnsundnisdaideuse
usifia (Punch/die shearing) Junszurunsiignldifiednianluvasgnaivnssy 1ou
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ORENVNTIUNANUTTYAUI gramnssunsdalany gramnssunsiaadnlavy Loy
nszvaumsudniignldlumanisstunubudulidvunamuiidesnis deufiagsunssis
Juzuvevsznouilundndasinuuuuiifesnts sUfl 2.1 uas 22 uansdudnlaveiiniy

ATTUIUNTAMROU haENTEATENNIUNITAARDULASTTLUALN Pua1AU

STt 2.1 fegnstunuiildannssuaumssindoulngliynuifis
(Hans Weber Maschinenfabrik GmbH, 2019), (New Swan Pvt. Ltd., 2019)
and (Tafmet Tadeusz Fita, 2019)



JUN 2.2 f9819ndaeUsTAIIAINNTEATY NHIUNsEUINNTS dadeulngldyausiium

a

SUN

U

2.3 wanan1sidesu waznisinviavesianunulusenitanisandeu vauen

LY 1

LA UwAdauTaw wardudadanury duwanddusy 2.3 (a) ludrusniaguiuaziin

a

anzmadeguvihiiy nsdimsdmdeutagsmnlans Yagasiianindesuuuuiangu uas
wuun12s ndsantuiilessognaudRaruuAndusn aradudidaudugs (Stress
concentration) aziintunsluileYanluuinalndfuaudnvosusfiniuuuazusifuias
HunaliiAnsesunnuuinidn (Cracks) Ju a u1IaiIng1 fag 2.3 (b) ileusifinsiuy
\douilasediedaiilos sosunnazvenefmmuiuitliianiansuiaeenaniuluiian &

wandlugy 2.3 ()

(a) Deformation phase (b) Penetration phase

Fracture

line
g

(c) Fracture phase

o w a

JUN 2.3 ardumsidesy uasdnvinvesianualizaniden (QEn lnsaundy)
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mauﬁmaa%umuﬁmuﬂszmumiﬁmLﬁauiui’aaﬂizLmﬂam zidnwae I

fagu 1 2.4 Uszneuluse 4 v nanie

- U3nud A (Rollover Zone) vunaunainnisideguuuunanadin wieniside
sU8E90195 lugisisnvasnissinideu

- U3Laia3eu (Burnish Zone) 1unaunanTagdemeanusadou vlminiaseu
WAz

- U3nafitunuAnnsuAnn (Fracture Zone) WunaL191NN13981881909508UAN
UzAn YIAARIIISE

- 3R (Burr Zone) Wunamnainidlelavgauineandnunn fdnuazuay uaz

UNUBDNINNVIUVDITUIU

nominal dimension

rollover width

A

 J

rollover height

,‘t clean shear height
sheet thickness A

fracture height

 J

burr height

burr width

fracture angle

a

JUT 2.4 §nunlzveaeuRALUARUNSTUIUNSindeu

(The Association of German Engineerings, 1994)

2.2 AUAY AULATEA LAZINAINITATINVRLTEN

v

TuITu8 A997NNSNAFBUANTRNIINAVBINIUNUINES LALNAZDUNITHALROU

mguiiiud uenanil dulinisdnaesnisinidey WelnsizanuaulunurInaIvaegn

(%
v v v v Y =~ a o

AR AIUAMUIATUAUAY AILLASEA kazNaeiNITATINTesTan Fadiaudnlu uazgn
asUlidasialull
ANALAY (Stress) vungds usamunumeluileagiivausinigueniiannsevise

nilaneiun witlasananulimunzaun1euius wazanueinlunisinman 15139
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TnagyafenuAuluIvvesTin1gueniuInseinrenianiiefun AIvaHandl us

nsvvineuenianuaunaiuissinuiunelu lneluanuduanunsoudsesnlaidu 3
¥in AUdNYULIRTININTEIN

2.2.1 AUAULIIAG (Tensile Stress)

LARTULDTLSINAUINTLYIFIRINAUNUNNIAGATING LANBNENEINAS LA TAR ]
YUINTAL1IAY AIFUN 2.5 (a) UazlansfsaunIsAUduiusi 2.1

O =dP/dA (2.1)

gl O AB  ANULAULSIAS (Tensile Stress)
P fe  wsanseviiudan

A Fe  NuimidnvesTaavegeu

2.2.2 AMULAULIIDA (Compressive Stress)

ARV UL BTl SINANINTZIINFIRNAUNUNN ARG LNeNee1ud Al Tandl
YINFURT AFUN 2.5 (b) UarhanifsaunITAUauNusH 2.2

O.=dP_ /dA (2.2)

g7l O, A ANULAULIIRAG (Tensile Stress)
& o v
P. PR wsanTEYINUdEn

A fe  Nuiwmidaveyiaamaaeu

2.2.3  AMULAULSIRBY (Shear Stress)

lddydaneal T AnUUdodLssuINTVIIRRAN VUL UNUTAIARAY1S

ielndagaiaur1uaIniufsgu 2.5 (o) fiAnvinfuusaieu (Shear Force) Msagiiuil
AAFAYIN A UAZLAAIAIANNTTN 2.3

T =dP, / dA (2.3)
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e T  AD AULAULSIAY (Tensile Stress)

P, f® usansgyiiuian

(%
v

A fe NuimidavesTaavaaeu

P P P
a.) Tension b.) Compression
=P p .
S mmsuns o
// e
P p —
c.) Shear

JUT 2.5 dNunlzveusanseyinvilanig 4

v v

Weafiussneuenuinssyinnudan a Ushiale 9 sgdanaliinanuaunseyiniuian

Tnauvaduanuidunsainiuldiannilsdiu wazdnassdindunnududouniun wiknu
WeRasananurunnssyiueduudlufeuingaudd edenusunnssyiduefiuud
Wy azdsznaulumenuAy 9 diumeniu dauanslugun 2.6 (a) uaz 2.6 (b) FennuAy

Manuetlanansanageueonintuglivuwesnglanuanduaunisi 2.4 v3e 2.5

Z Z
o, a,
Oy T
(o i -
g o e -
o ; l X
) > ’O'“ rgl ,,,,,,,,, _,_40-‘_>
Do G 7 X
vr < Yy T .
~_Ow s *
Y Y

(a) AUAUAIRIN (Normal Stress)  (b) ATUAUAIRN WazANUALEoU

(Normal Stress and Shear Stress)

JUTN 2.6 ANsAUANTEYIURauA (98 Insaumvily, 2561)
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Oxx Oyx Ozx
o = laxy Oyy Jzy] (2.4)

Ox Oyx Oz
oij=|0xy Oy Oz (2.5)

Tefi o, 0, fo Anudufinssvilunnu x
Tyy . Oy fo Auudinsgyinlunnu y
Gy ) Oy fo  emdudinseyhlunnu 2
Ony Oy fo Anuudinggyinlunnu x uag y
Oyz . sy fo mnuduiinsgyinluwnu y uay z
Opx» Oy fo Anudufinssyilunnu 2 uez x

LI DNITUNNLIANULAUAIRINNNTLYIINUIZUIU X haT Y AULAUNGNNTD AL
v z.:’lJ [ d‘ v v dyd o £y 1 Q‘ a '3 ‘g
WusEUluanadeun 2.7 lnganuaunanidanudAyeg1addunsinseinisdusy
Y837a0 IALaNIEN1TIATIINITNAN BEaSNISVIUAIVBITOLLANSUANIINAIIUAULTIA
\ & aa P P T 1 = a a X o

naAe M IANIANUIAUKIIRNEIEAnTEYITULialave sesunnillanianaziinduly dnuauy
AURINAUAILLALLTIAIEIAATIY FANULAURIRING IR ATIAAR AN USAAUNTT
726

Oy <— —> Oy

.e

2

JUT 2.7 ANuAUsTUNU (980 nsaumie, 2561)
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1

Omax» Omin = %(ax + ay)z + % [(Jx - ay)z + 41,%3,]5 (2.6)
W7 00 Ao ANULAUEER

Omin D mﬂmé’uﬁ'}qm

Oy Ao AnuAulULLILAY X

oy Ao AnuAululWILAY v

Tey Ao AnuAuEeululud xy

UDNANAMULAUNS NN NTEYIAIRINAULUITLUIULAD AULAUNS NN LD WAL
& 2= o o a '3 4%’ [ v [ nll [~
WeouAlldwddylumsliaszinistuglvedanssig lngruinresnuaunaniiduainy

¥ A [J ¥ i
Wu@euansamuulaanaunsn 2.7

1

, 1
Toax = [(ax —a,) + 4‘[%,]2 (2.7)
d' N YA
1099 Toax Ao AMULAUERUANN
Oy Ao AMLAUIULUILAY X
oy, Ao AnuAulukuanny y
A 1% A
Tey Ao AnuAuReulull xy

2.2.4 AuAIEA (Strain)

mnﬂ?iauuﬂmgﬂ%wuaﬁa@ (Deformation) ilefiussmeneninngzsi (1in
AuLAY) FanfazAanaUasuulasguistundon 1 fu fadnuazveinisdeundas
sUTUndu 2 Uuuu lun

1. mswasusULuudanain videAnueSenuuuAugy (Elastic Deformation
or Elastic Strain) {unmsiasusUludnuaziiilevanusinszsi lassairsvesianidesuly
dlesnnuavesnnduaziadeunduiinsumiadu vilianasgusamnlile

2. mﬁmgaugmwuwmaﬁﬂ 138AUATEALUUAITU (Plastic Deformation
or Plastic Strain) 1fun1sidsusuiiisuidasanussnsevindusonuds Yanfnssuing

Aufigniuaeuly
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UBNAINLLTIEANHUITOATUIUAUAT AN ITIAINTTY LAYAIILASEATS Lo lneede

ANMUFUNUSAIEUNIT 2.8 WaY 2.9 AIUAIGU

— o _ 4l
¢= Lo lo
al
de = T
logfl e Ao AUATYANNSIAINTTY
A =) a
£ Ao AULASUARSY
L AL e gt e U A T LRGN G M
! Ao ANYAATINEVRITAANAZDU

(2.8)

(2.9)

lagwdefiansunadiuaienl lussuvaiudaaiuisananalebugdiuning @

ANULAT IANINUAT INUIUT N UTIUIUAULA UAILNITOLT S ULARILARIAUNISA 2.10

14oN9NT ANUATIAFIRINNTDAINULASIANANUUAINITOAILIN A LALDIFEANUFUNUTH I

aun1sil 2.11 wagAnuasuadeugegaaalanaunisi 2.12

€xx C€yx Ezx
ejj =[xy €yy Czy

a A a PN °
10U ey, ey Ao ANULASEATINTEYINTULAL X
=~ =~ ~ o
eyy . ey Ao ANINLASEATNSEYInlULALY
& P a °
€, €y Ao ANULASEATINTEYINIULAY Z
& =~ a °
€xy  Cyx Ao ANUASEATINSZIINTULAL X Lag v
2 =~ A °
eyz . €z Ao ANULASEATINSZYIIULAY v ey 2
s+ Exz Ao ANULASEATINSEYINTULAY Z ey X

1
€max, €min = %(ex + ey)Z t+ % [(ex - ey)z + 469%3,]2

1

1 2 2
Cmax = EVmax = [(ex - ey) + 439%3/]2

(2.10)

(2.11)

(2.12)
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Tnef  epgy D ANULATLAZIER
Cmin D mflm,ﬂ’?a@wi"’]qm
ey A9 AULASEATULLILAY X
ey Ao AULASEALULLILAY ¥
exy Ao AUASEALULUI Xy

2.2.5 nain1sAsIN (Yield Criteria)
Tunszuiunsdn inasinisasinduidudaiidAguinlunisyssiduguuuy
d‘ ! d‘ a é{ g le o Idl al ! o
Y9415 UABULUAITUS 1NART UAUTUIIUAR LiBaanlagUndlusendnenseuIunisen
Fualane vieTandu 9 wegnelianizanuiudedanududou mewmniinsseyaai
lany w3oTanUsznnausuiinnisasn wieisuinnisidesuuuuansidndudidesede

IS LY

nain1sATNNYIslun e dmsunsalinfandaudivisnanadaseiuyniiams

q

a

\naeinsasntuansamldaininasinsasin seu Sawwa (Von Misses’ Yield Criterion)
LaZNIINIIASINWTANT (Tresca’s Yield Criterion)

LN91N15ATINIaUlaLYE (Von Misses’ Yield Criterion) a93agiinn15A3N
\ila Stress Deviator (J,) tnnniAningirinis fedanuduiusauaunisf 2.13 Ty Stress

deviator @nansarnalasaunsi 2.14
J2 = k? (2.13)
J2 = z[(01.— 0)% + (0 = 03)% + (03—07)?] (2.14)

WDALIUAIAN K LAZASIAUFLNUSNITATINIUNNSNAADULSIAI L ULUILNULAEN

'
a

Aananslugun 2.8 Melaani1izusafanenand s IANTERLSIAANISATIN AMUAUVANAIRIN

9
(% (%

01 = gy (ANUAUIAATINVBITAR) ANUAUNANAIRIN 0, LATAULAUNGNAIRIN a5 = 0

v} | Py P P ') v v ¢
mﬂuw,mummmLﬂuuaﬂuammi% 2.14 aza1nauni1Tn 2.13 %lﬂmmauwuﬁmmmmi
7 2.15 way 2.16

oo = V3k (2.16)



17

JUN 2.8 anaAuluduumegeuussmsluunuied (g8 Insauvis, 2561)

wnuen (/5% = £ ) asluaunisfi 2.16 Tamuduiiusnueaunisy 2.17 uay 2.18

Og = %[(0'1 - 0'2)2 + (0'2 - 0'3)2 + (0_3_0-1)2]1/2 (217)
2 2
Op = % [(Ux % Jy) + (Uy | Uz) AC T 6(T§y+‘[3212 + T}%z)]l/z (2.18)

NANNIST 2.17 wag 2.18 AIlERINNISAIWIARIENISUNUAUALE N 9 YNg
{av1v09aun1si3andn “anuduauya (Equivalent or Effective Stress)” #msunnsldy
Uselestivesauntaiaesivinlddenndisuieumiuduaugetiuanudugaasnildan
MsveasuussdluLuILnUReweTan (o) naNfe MamuduaNyaiidwaldda e
nAndugansInvesiauansinfanliiinnisasinvdelinnnsid suutas gUseegn
anshumanssiudravnanuduanyaiadeianudugansinvesian uansinianisuda
N1IATINUAT

LNINN1IATINENTANT (Tresca's Yield Criterion) LJuULNU9IN1TATIND NLNUT AT 99

Jould naiosuglin mif-mﬂsuaﬁa@l,ﬁm%ul,ﬁammLﬁulﬁawa‘”ﬂqﬂqm (Tia) HPERS
AmnuAudougsaaiiind uluuisTanannisaaeuuseis lnsAarandudeugeant
anansafunldfEnnsi 2.19

Tunsmaaouusaisianluninnuideinuguil 2.9 a e fan3uinnisasn

annsnagulihmudundnasenn o, = oy (ANLAUIAATINTEITAR) ANLLAUNEN AIRTN
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0, WA% 03 = 0 ANULAURIUGIAAYINNY g/ 2 wnuAraAumadasluaunisi 2.19

Wunalrldanudunusanuaunisn 2.20 wse 2.21

01—03

Tmax > To (2.19)
Trmax Gl;G3 =Ty = ? (2.20)
00 = 01 - 0-3 (221)

JUN 2.9 AnurudeulutununadeuwsFsluknuAUGLY (980 Insaumnis, 2561)

NANITALIAAINE 992198 9aNNNTIT BN “AnutRuANLa” WuA ety N3
U32nd LENaN1TAIUINAIELNUIINITATINNTANIAA AR AN ULN WA NITATIN IO UL ALa
namfe mnanaduanyadidalddu fegadinnudugansinesiagildannis
nagoULIIATluLLILNY uanein Tanisuinnisasin wieiinnnsasunlasgusisedis

D1ITHAD

23 mywaseidynmisdaanssuaieseileudsiwludeduud
N1 deyninisimnssunaeseideuds iludeduud (Finite Element
Analysis : FEA) 35n1sfifianudragaesuiseidusgrsuin szidevisdidunaidanis

a ¢ a o = o Y] .:4' = Y
'JLﬂﬁ']%'ViLGZNG]'JLasUL‘Waim@lNﬁaWﬁﬂﬂ"dﬁ%@J"lﬂJGU@Q{jQJlM']V]%a']ﬂVa']EJ FIUITNBUMIEY dUNT
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muAuszu waglditeulvveuniitondauns lussifounsinlusiodumdazuslaud
vostigmeantudiuges 9 Fonin LoAluud (Element) Faudaziodnsianioniufege
Ts1un (Node) fsuansluguil 2.10

feu ielwldtadndvesilymlneUssann Fosthaumsemuaussutaadisaunis
Iludieduudveusaziedwuiuulawy antu whnsuidagmsinandaslduaeas
vostgmiigasevulamm uinsiwmssdeunisinludeduudusnisufuiioziuln
nsAnwiaandululassadeidudou dediussdeunsinludiofuudldyminly
Usggndldauenanhamndumenuifstosiunamans mslieszitymmaenuiou
nsdeTginisiue inszsndeumsifianuvainranedniadueiesiotiesgifideni

A 1 = o Y = b4 a
gangu Juhnlasuanuaulaluaaufinwinisinuimngsy wavlugnamnssy

= e - = -
lﬂ'ﬁ'lﬂ!'ﬁﬁl‘liﬂﬂu—'l — Laaumﬁﬁmmaﬂu

[ o —

991D

. ° » - .

gﬂﬁ 2.10 sedgunsinlugdiawud Uslame wageln, 2555)

nslalusunsululusiodiwud (Finite Element Software) Tun153tasigstgninig
Jennssu Ineunfvsvneuse 3 Juneusssdsulaseil
1. YunpuNISIASENNSTUILMS (Pre Processing)
Tnesialulddmsunsadranvudiasavesdiuiivinnisinged 4 sutagunss
snedinendududindes q Boni wawud nefeduudutaseduuisdouse fuse
lnun uenandasdonhnmarinuaus Wienssiinnssrhiuiunuiideiegzy Safn
gnsenNd msimunieulvvoulum (Boundary conditions)
2. FuUABUNTIATIZI (Analysis)
Foyanne 9 1unuudias lodumd Feuly s 9 ﬁlé’gmm%mmﬁmﬂéﬁgumau

N30 BuNIEUILNIg asgniunlddeudidseidounisinludiediuud anunannisues
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suidpunsfiade uazunlaleymuuuidadu (Linear) e Ti@sidu (Nonlinear) feaunis

5

nafvadin logliludiofiuudiiaun1ssunily dwansluaunisi 2.22 aunisumnsng s

'
=

Un 2.11

{kHd} = {f} (2.22)
ek R WNSNEANULT AT (Stiffness Matrix)

f Ao ALSITININTEVINADLOALIUG

d 0] ANANUDATEUDIAUALDALUURA (DOF)

(1) ki1 kiz kiz oo Kan](
12| k2 k2o Koz o Koy |
4]035: k31 ksy ksz ... ksp 4

) L, ol L)

U 2.11 aun1sgunluvestiludiedsmsuuuiuying (Matrix)
(Bowden, F.P. and Tabor, D., 1971)

3. UMDUNISUEUDINIZUIUNS (Post Processing)
TUNDUNITUNAUDNTEUIUNITTULA AT UIINNT5ILASIE V95T oUW lud
[~ [y 3 a

oAU Fan1suanaazuluureInIsitanen1anImiing szuaaaduszAutud aneidy

1%
a 1

N3 NTA M3esEUUAILAY NAINNITIATIEN D17 AIAIUAUEIAATNIRITLIIY 15N

Tea1nNwaunNsINAATLAUE YS9a1UNSLARNALUUSZUUA AV LR

24 NavRILUTNIARFRANWAIL YD UAR

Tunszurunsiadeudoudfiud Aanmvesduauazgniiasanandnymeyes
vousiadundn deiivaredadvfidmanszvusednwazvoudals 9neAdeiifedeamui
Tunszvrunsdmdeudivnuusmsdndiuuvatssiiuiedes §3delddsinnuidedn
\Aerdfes wazeSuresivaziBeausnifunsdinisdnideutan 3 ngu ldun Sanusziam Tavy

wodes warlanidasenauiisuasiBenseluil
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2.4.1 BswavesimUinsanaulunsinReudagussinnlans

NAYDITLHZWI9TENINIUNUN

[

AINASANYINUIVENALITDI WU TUAFEALINUNTAARDUUULLAUN

'
=

FegnnseyiuuTanrateviln Z Tekiner Wavany LAANYIBNSNAVITHEENNTENINALITLA
dndoulunusnlansrauezgiifouusiunnamun 0.8 Tadums wanwmuideldszeyiinag
FENINULURNNTR8 YoUfnRouluwdliNlAuAINANIINITANAIETE 8E9TENIN RN
10 TnslangegeduilofinnsannsiinAsuuiiaeusn gﬂﬁ 2.12 LAASNAUDINIHALROU
1MYTEHEUTEIINURLNAAY ﬁmgﬂLLamﬂﬁLﬁu%’mLﬁ]u’jfmwﬂﬂé’fﬁzszﬁmmﬁuﬁﬁﬁas i
Tasuiistuusameusnduninsdldssosiesewinudfiniunnnii (5]
Tuvhueufeniu Michael Krinninger tagany 1avinnsAnenavedsyasmiig
5¥NI1UUANN (Punch/die clearance) sionissinidoulansnauszqiifdey (Aluminum
alloys sheet) Tnevinn1sususseziessninanl Ruliisneiu a1nnansdnwnudn ol old
svpviaiuiianniuluasinlfifnsesunn (Initial crack) 91nn1sdmdowingudn i

dlAsu (Rollover) wagaFu (Burm snanaluse fauansluguil 2.13 [6]

0.14
—— 0.009 mm Clearance

0.12 4 —=— 0.064 mm Clearance

E o1 / —a— 0.12 mm Clearance
.-'E'l K | '/-/—" —%— 0.175 mm Clearance
A8 0.08 —e—0.231 mm Clearance
E —— 0.287 mm Clearance
m (.06
(4]
g A —*
= (0.04
g
< .’/‘.—.’4//.

o2t T

0 r T T
6 8 10 12

Punch Diameters mm

Y a a a a ! 1 I a 6 1 14 1
E‘U‘Vl 2.12 ANUYNNRAYVDIATULNYUNTL YL NITENRINULUNUNAN ) LA VUIALEUNIY

Audnasveulinidnlunsinusuezgiiiley
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100 9 T 0/ | 41 | 1)
00% 9.1 % [10.3% 12.0% 14.4% 16,1 %
80 % ]
- 36.6 % 38.3 %
2 60% 56.7 % 49.4 % 46.1 %
o 1| m burr
S 40%
: rollover
o o
g 20 % clean shear
0% m fracture
-20 %

5 10 15
cutting clearance [%]

JUN 2.13 wan1snsiadeuveudndeulolUdeulUasTEnI1auiiu
(Michael Krinninger, 2017)

NAVBILUITBYANLRDULUALNEUNUNANIINISE389AIVD N T
AINNISANWIIUIFETNLNYIVBINUIN NITANNUALUITOYRALNYUNUNITEI U9F2984
a W ) ' o a ] ~ X o A
insuilasoanwarveuineg WuINAAAIlUTUN 2.14 naifie MSiUTUYEUNITRALTE
a U a a o a A W Y] Y a o
WEUAUAFNIINISH5 896208957 0 89a1 InglulindnazdnvuiuluiuwulInisiseediives

insuvewduegiiien avilinanmvesveudunufind vinlifiusnaidudnlfuudey

a

A a 2 a a A a o A a A & o ~ & =
HUSLIUNUURNATIUNLAAIINNITAALRDUNIN UTLAUNLUUIBEUANUDY LazNaIUNUUASU

PI0AUNTUDINUIIINVBUTUINULBY

100% 936, | 68% 1 46% |

80 % 4+ 7= a
. 388 4Fﬂ% - 4B8%

1 B = burr
40 %
5 e rollover
o o 4 o
20% clean shear
0% - —— —= w fracture

-20 %

percentage [%]

0 10 20
sheet orientation angle [7]

SUN 2.14 dnwaigRiveudaiilaninnisnyinaresnsineiivesdunuegiiiley

(Michael Krinninger, 2017)
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NAYDIVUIASANAUANVDILATAIUDAN

NNSANINWITENIARRILTELLHY V83 Michael Krinninger wuinauiavesseil

ALAPIINAFADAMAINVBUARNIBITUAY NA1IAR NYUIASTATYUANFAYDILUNUNAIUY uaL

Qlldti!SLyQ a

waifiundaiiu 50 luaseu sslvinaunnveudiaia deliusniaseuninninuuasall

é‘lué’fﬂgﬂﬁl 2.15

100 %

9.0% (10.83% 122% ! 11.0% 10.3%

80 % 26.1 %

38.83% 36.1% | 355% 383%

5 60 %

% 40 © ® burr

c - 64.9 % i rollover

g 20 9 514 % Bl 534 % 1.4 °5

8 b clean shear

0% -38um —Iﬂm =32pm =3 Hm=—-329um fracture

0 50
lower edge radius [um]

0 50 100
upper edge radius [pm]

a o a o o & a o Y = U
E‘U'V] 2.15 aﬂ‘lﬁmzNTU@UG]TU@UG]@GUUQ']u@QNLu&JlW]iﬂﬁ]']ﬂﬂ'ﬁﬂﬂ‘lﬁqwasﬂ@ﬂmuqﬂiﬂﬂ

NAYBIE1SNEDAY

UBNAINUU 91U 989 Michael Krinninger dslavinnisAnwifeiivaisnasauly
NTLUIUNISARMIE Falunisnaaaslduiunasdu wazianiusa tuaisnasdu 310n1S
NAFDINUIN LaN1UDAILLUT RS HASANIU hazu1Tunaedulutieyinliwsadeaniu

Y a d' < a =l 1 ygoj Y] 1 d' d' d'
anad kazeIUealusnAMduRISeU (Clean shear) innldusiumaniu wazkaulan

Lildansvaeiu mua1au Awanslugui 2.16
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100 %

11.0% 10.3 % 10.5 %
80 %
— 36.8 % 383 % 40.0 o4
£ 60%
g —— —_— m burr
& A0 %
= rollover
8 20 % SR
2 ° clean shear
0% = fracture
-20 %
oil reference ethanol
lubrication [-]

JUM 2.16 dnvauziiiveuiiveudniunuegideunlaainnisinwinavesaisuasdu (Michael

Krinninger)

2.4.2 nswavassuUsnsiaReulunisiaeudanUssinvwanines
NAYDIITUEITENIN MU
Q99 Ansaunis wavany WnN1sAnwBnEnaTesTragrneseniawiiamily
(4 = 1 = 3 1 4 (4 N
N15AALABULKUNBAAIT UBLUR (Polycarbonate sheet) M BULIIA1UNITAALR DU I1NNA
A1SANBINULN SruEresEnialian duaneuswiiunisindeudusgiwin nanfewss

v o A ~ o X A 9w | ] a & o d'
G]']Uﬂ']imﬂLﬂauqfi?j@mLLU'JIUNQQTULNE]IsﬁﬁgﬁJ3%']\133‘1/1'3']\'1LL@JW@JWLaﬂ @QLLﬁ@Qlugﬂﬂ 2.17

60 r-~-—71 - - -} ——r——
ctg=-0.05(UB)| _ /s~ 0-/02 (1“3.)
Cltg = |
50 =005\ I (U'B)

+
o

o
o

(=]

Cutting line force £/ kN-m™!
o
<

00 02 04 06 08 10 12
Normalized depth of indentation d/g

Experiment for ¢/tg=-0.05-0.2 (V= 0.05 mm-s™")

JUN 2.17 ANUFURUT TENTIUTIAUNITANLA D ULATTEEENITNAG N TUNITA LAY

NOAANSUBDLUA[T]
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NaYRIAIUSIUN1SAAL Y

U aa 4

wanNt BvEwaveveasnuiINsAnNdseusdunIin uazveudndoudilign
Anwicy InMsfinwmudn wsssiunsdngsgaiiuwliindudnteos Weoinausily
N36inan 0.05 g 1.00 Tadiwnssedundl dwandluui 2.18 egnlsinmunanisnsivaey
YoUindausiandoganssaididnasouluudeinsinuansliiiiulndnvae veudaday
1% =% o A o i a ¢ 1% < | = a a I a  a
AangpdanuladnurulndasuatuaneA13t53uYe 0.05 89 1.00 Aadunsraiuni
Aauandluguin 2.19 [7]

60 60
TE 50 —— TE 50
g 40 - i E 40
g g
E30 | r £30
g g
- 20 -ﬁ - 7 20
510 g (LB.y 510
] . | o .
0 : 0 ¢ : '
00 02 04 06 08 L0 12 00 02 04 06 08 10 12
Depth of indentation ', Depth of indentation dirg
{a) V= 0,05 mm-s ™! (b)V=025mm-s"
60 - - , 60 : :
(U.B) | .. (UB)
T il T o
g 50 | ! 5 50 “,.wg¢¢:;/
Z Q}?‘ Z ] T
<40 * 40 S A
g2 L I — = L ¢ woo | [
"E 30 ) "E 30 “::;;ho l qz
S0 |4 & =20 ﬁ— - —
£ s hlalAe e
g0 e ! B0 e
-]
0 “%*3'
n f 1 1 l] i1
00 02 04 06 08 10 12 00 02 04 06 08 10 12
Depth ofindentation dt, Depth of indentation it
(€ ¥=0.5mms"! (d)¥=1.0mms"'

JUT 2.18 usadmunsdaLdeuianmsInisinlugas 0.05 4 1.00 Tadlunseeiuiil
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(a) V'=0.25 mm-s™! (b) ¥=0.5 mms"!

Wopm

(c) V=1.0mms"'

JUM 2,19 gUdevauindeuaInndadganssAudidnaseuluudeansimloildauninusy

AR

243 dnswavassuUsnisiaRaulunisineudandelsznau
NAYDIITHEITENIN MU
lunsalnsdadounszmuud wadauvid #3378 wazaugld@nyinaves

I Y 0

| ! 1a ¢ aa o O ' Y & & o
TEYSTHNIICTHILLUNUNNUNDANTEUSUVDUR IG]‘EJﬂ’]iUiUG]\‘]i%EJSWNIVL‘U‘Ll’ﬁ‘U uINn LLﬁ%V:}‘HEJ N

o
VYa o !

P ] Vg o [ pra
WHUAMIUA 2.20 uonanilu Aazdidenanann ladanwlutaquenngulansdednenlu

U

< A = v < A & £ 1 ra L3
ATEATYLLUILARD UV I@EJSLUﬂ'ﬁﬂﬂ‘U']ﬂqﬁﬁﬂﬂigﬂq‘lﬂlﬂ]ﬂLﬂa@‘U‘U']'Juu Iﬂjizazmmuwuw (o)

ABAUNUIVBITUIU (£,) VAU 0.035 0 - 0.035 Kaz -0.21 NKANISANYINUIT Wald

STYLWITEMINBUAUNAKAUAT 910 0.035 aAaY LA 0 WUINVDUAAYDITUIUAL DA
‘Ui']ﬂﬁ]’mLéﬁﬂﬂﬁﬁ@@@’e]ﬂiJ’]ﬁ]’]ﬂ‘UEJU‘?Iu\ﬂu LLﬁﬂ&iﬁLﬁuiu'gU 2.21 (a) wag (b) MUAINU LAY
4' U 1 1 ra e‘d'a =l = 1 c{' 1a 6§ 1a Y]
a5 ENINLUNUNTRRAU MIDL38NNT2LNWUNUNAIUY (Punch) LagwilNUNeA
a14(Die) tnafu FINUIN HANIINABDIN LA LY Y IAYaUFAUDITUIUALD19 wazludduled
VaARoNN1INVBVVRITUNIUMALEBLaY witunsdiienvibiudiiuidndonanisldau
Wayas 18991nN5FUNE Wagn1snsEuNnAUIEnIRd N v lvudnveudNasidn
lodne8]
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Paper- | ¢ | c|
board [~} |’s 1 |fs
Die[— Die
(a) Negative clearance (b) Positive clearance
——{Punch
e
~ Dief—+
(c) Zero clearance

| &

U1 2.20 sypgvinserinawifaiiduay uin uasaud audy

€af

Whisker- Whisker-

like dust like dust

(¢) clts=—0.035 @) cits=-021  ~200pum

A v A I3 A ~ PN ] ' Y 3
E‘U'Vl 2.21 UBUAMLRDUYBINTEANWLIAARD UV NBLUAY UL UAITZHIZNITERNLUNUN

NAYBINANIINITAN

uennTanililefianusieiiles (Uniform materials) nsurumsimidoussgnanw
vudanausenau (Composite materials) 980 Loz lAANWIBNENAYRINANINITINGN
voudululunszawudaundauuna (White-coated paper board) AaHan1sAnLEoU WINLY
WU usshunsindeugeaniidanniigadlefirvnanisiaviun 90 ssmiufianisnisiSes
svesdulonszany Tnsfiemnanisdadiya 45 uay 0 eam dualiussihunisindeugianan

A1ae AUAWU Fanandlugun 2.22
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EN
[

(5
o

o
S

Cutting line force £/ kN-m™
o)

e}

00 0.1 02 03 04 05 06 07 08 09 10
Indentation depth d/zg

JUN 2.22 usamsdnauiiguiufian1anisen

navasdnuAEMITUBaTuIY

UBNINAANINTANLROUILANARDLIIAIUNITAAUST NINLVITINUT N5FRLIU
Tufiansfiuansnsiudsaldveudaiidulongaoonuiuandraiudae Tasannisintuey
AsTATENAINSHRT ARty (Outer and inner portions) wngenanfulinsaasulenia
Tumsidadulufivanesnunuin dwiudunusaieuen fmmanisia 90 asm Tlentaia
Gllemgamnnnindiensnissa 45 uar 0 s Tuvarilontamaifadulevaadmiutun

Y

araululndifgaiv Weianienisindeuly duanslugun 2.23

area Ao?’u qA
20 )
mm p(g?ttie(:)rn Bo i Inner portion
Co 78

<G

(]
L
g 120 e g 120
100 rea Ag E 100 B Area A;
Z o B, 3 o B;
g 8011 & g g 80
5 o 60 3 2 60
2 40 S 40
s £20 S X2

>
g o o I =5
3 0 2
3 R £
E Cutting direction ¢/ & Cutting dlrectlon ¢/ o

(a) Outer portion (b) Inner portion

Ui 2.23 Temanswuidulevgaeenanveudaidlevinisiasuuasfiamanisda
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Y VYA <

AINASNUNIUNUAIANLITDITAU T ANIFELTAUINAFUTNNTARLADUNAUH2

Y

loun sragvineseniawdiiud anusinisaadeu frnenisdnias dnvaenisdudatuu

f0 NdINaNONANITHARDUNIIULILIIATUNITHAR DU hALA NEULVDUFA LABNANISANEN

a

Auuwieurimuagnnszviuuianifideseifies nselunsdinseawuluniounn dule

9

melusadadudulendvuinidnazidsavinliiAinanuuanaiwesuanisaadaulunsas
Aenadntios uelunsainiunuinas lesvsenuniinianuluasinauefusg1auin name

RIAUUY baraua1elinisiseailvaadule lUluianamenuwaa Nz e dulauuRINg

v A v

dpagilanuunnd1eiueg1ewin uenanilileldnivesnunuingalanyuy Jusnyuadne

U 9

Wouhdnaay nanuwanssendeniuninas Welilsuiuianlans nionszawuds
A £4 Y 0 A Y % ! dy =< ! o Y o
waeuYy A lalusudsmsdadeulutandnandil dsldonsdunldiueaunnvey
v =

Y = Y & v & o Y [ 1 ¢ v dy va IS
(5191‘1/15615[1LUULLU’JV]NIUW]?U‘JU@QWJLL‘LJiﬂ'ﬁG]@ﬂ']UMlI'mﬂﬁvLﬂ@U?Qﬁuyjim AIYLNFU WIFYIIU

AMUAUTAVINNISANYINISARLRDUNIUNUINES
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[ %4

a9 aunsal IN1IMAGBY LATAITIATIZN

aaeluswnsulnludeaiuus

3.1 Jaauazaunsal

3.1.1 Yapnltlun1side

(%
aa

Fagilflumsnuluniddeidfifissdaiferfie niunainnas (Betel Palm
Sheath) fauanslugudl 3.1 fifuiAeldnduvsnas afognsnunnnasiigniann
gnuiusaununandLneiinsads Sminuessedun Tnedanuduiuduey 10 -13
Woedieust Tasagldvsmnuduilunismaaeunisin ilesnnvdiannistugy anuiduves
ﬂTUWMﬂaﬂé{ﬂé’umasﬂuﬂmmmﬁﬁyuﬁﬁmum sdanniu iJuduneunanieutuauan
n1undnas lUnegeuuazAnwilu 2 sunan Laun nsvaaeuaudininavesnTunaIng

LAZAIINAFOUNITAALRDUNTUNNNES

LY v [

E'Uﬁ 3.1 AaNWAUSVDIAUNUINAILLDLANYUSYDINTUNUINEN
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3.1.2  gunsalinldlun1side

gunsainldluanideannsanvsesndunguegssnuanvaznisldaulanad

guUNIaldmSUWSEUTUUNUTLINGS

finda (Cutter) dmSULPT LT UNUNAREUUTIRT LAZTUIUVAGEY
nsFnLReU

lulasimes (Micrometer) dmsuinanumun f1gafns 9 vuny
NUINES

1esilesAaLUes (Verier Caliper) linauinainuninsiagaanm
1IVBITUIUNTUMNES FUNSAdeUELTRTING LasnAdauns

% A
FARLADU

& cglj o/
n.) gUNIINANUTUTDITEN

LA389IAANYY (Moisture Analyzer) 31 WBA-110M 0.01-110g. 14
5@@?7N%umﬂﬂﬂ’]UWN7ﬂﬁﬂ LﬁE](513"1'5\]ﬁ@Uﬁ?ﬂ?WN%UT@ﬂﬂWUWN"IﬂﬁQ

ADUNITNAZDU

) YALAIDILDNAADUNNNG

\A3aanagaU (Universal Testing Machine) $u 5565 wiaxlvanuad

+ 5 Alatfu

A.) gagunsaldmsunsindeu

YALUTNUNGR U5z Nounle LUNUNFIUY (Punch) wazlaunaIa1s
(Die) ¥hanmanndiadesilevinanudu (JIS SKD-11) wazviinnswu
ude AramudsUszanal 62 HRC 1l elddmsunismaaeuianiy
vannas fanansluguil 3.2

YAFIURLRUN (Base) A5 unagaunisdnLdon anmannan
AITUBUNS autaazaUTY ToNgsuagTRITUNMTIvR Il iside
Fauansluguil 3.2

PRI EN, (Universal Testing Machine) %o Instron U 5583
wieulnaniwad + 100 Nladdu Idwmsuliusainagyaudiu
NAABUAMABUNIUNUINGS LAz U UNNLITIAIUNTANABUIENIN

ANSHIR
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BASE s

JUN 3.2 Yauslfinivaaeunisdatdountuniings

3.) gngUnsalldlunsInvuInsseenesen il LasnIIERUVBUAR
unulanennaeuTeye (Feeler Gauge) ANKUT 0.03 — 1.0 1. 1930
999719lUN15USUTELU9TENINUALN (Punch - Die Clearance)

- nAeALMOTLe (Stereo Microscope) 80 Leica Ju EZ4 WS OUAY
TUsunsaasiginnane @ msunien e uRANTURININGS
~ ndesidnea Wlunsvuiinam wariflevestuanuluszoylng

SEUINNTNAABUNITAMRDU



3.2 YURIUNISAIIUIIUIRY

NSANYANEAE ANUANING HAYNTITAARDUAURNINGS

v

N1SANYIANYAL KaTANUANIUANINGS

v v

v
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nsANEANsNAYaIRILUsNSAALEY

SN TUAINES | | MTASELTLNUNAADULSIR

MINUHUANGN LT84 NINAFBULIIN

ANURUNVBINURINNEN

ﬂ'W‘ELW%EJﬂJ%W']UWWﬂ?JUﬂﬁﬁﬂﬂ'W“UWJ']ﬂﬁﬂ

|

N1IARBUNIFAIREU

N1IATITABURANNSEALIaUMUIINNEY

|

MIUATIIHANIANIAN A LaYALURTEINUNINNG

WA UAZEBNULULNANYINIFARBLMAINN gL

v
=

msasURamsAns IR URNN AR FRLdey

UM 3.3 AmMAENsAiuITY diunisAnwianuae audAniuniinas kagn1sAnen

ANBTNAVDIAWUTNITAMLRBUABNANITAR
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A1SIASITHNITAANTUNNINEIAE

TWswnsulnluAdiaug

AMsuenUsAlglunns

WAL VINUNAIOND I

|

ASYINNTES LU VIR

dmsulalunisimsien

|

AT ALY

TUsWN58 MARC MENTAT
2012

4

NIINIIADUNANIT

AU

Vv

AT AATIEVRANITNNaDLNE
5UNYBNENAVBIRILUINITAR

AU

JUN 3.4 Mmeansnsiesgvinsdaeumelusunsulnludiefiuud
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Item Details

Surface - fiber direction(fixed) 90 degrees
Moisture(fixed) 11.5 £1.5 percent
Feed velocity(fixed) 15 mm./min.

A9 3.2 sanUsTlgluanunagaun1sandauilavinnsiUaguRAnN19anISHn

Item Details

Moisture(fixed) 11.5 +£1.5 percent
Clearance(fixed) 30 micrometers
Feed velocity(fixed) 15 mm./min.

AN 3.3 Sl sniglununaaaunisiaidauilierinnisiuasuanusinisindeu

Item Details

Surface - fiber direction(fixed) 90 degrees
Moisture(fixed) 11.5 +£1.5 percent
Clearance(fixed) 30 micrometers

AN 197 3.4 USRI IUUNA@aUNSAALEULLDLUAE UATIALTUTDINIUNUINES

Item Details

Surface - fiber direction(fixed) 90 degrees

Clearance(fixed) 30 micrometers

Feed velocity(fixed) 15 mm./min.
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M3 3.5 fudsildlununaasunisdaideuiiorinisiisususauwiiiunidndeu

Item Details
Surface - fiber direction(fixed) 90 degrees
Moisture(fixed) 11.5 £1.5 percent
Clearance(fixed) 30 micrometers
Feed velocity(fixed) 15 mm./min.
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i i - A &——— Right Deformable Body
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3.4.2 n1nsIveaulumadang (Verification of Material Model)
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Use zone

Use zone

Sheath No. 1
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By = TEEET i

Use zone
Sheath No. 2 Sheath No. 3
I 10 cm. I

Th'ckness. 35-4.5 mm. . 30 -35 mm. 24 -3.0 mm. . 16 - 2.4 mm. . 0.9 - 1.6 mm.
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Xylem
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Lower epidermis 40um
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Abstract. Due to the severe problems from plastic packaging wastes, policies on the reduction
of plastic packaging usage are considered and implemented in many countries. The use of the
packaging produced from environment-friendly materials, ie. parts of plants seems to be an
effsctive solution for reducing plastic packaging waste effects. In Thailand, the betel palm
sheath, has been used to produce food packaging, successfully. However, the production is still
limited te the household businesses. To promote the mdustral-scale production, knowledge
concemning the mechanical properties and the forming process of the betel palm sheath are
highly required. This research work focuses on the mvestization of the mechanical properties
and the punch/die shear cutting of the palm sheath which is a necessary operation in the forming
process. To mvestigate the mechamical properties, the palm sheath specimens were prepared
and subjected to the umi-axial tension test. Testing results showed that the maximmm load
resistance and the elongation of the palm sheath remarkably varied with the loading direction.
For the shear cutting investigation, the stranght punch/die shearmg tool was used to cut off the
betel palm sheath samples. The cutting directions was varned. while the Betel palm sheath
punch/die clearance was fixed to be 130 pm. After cutting the sheared edge was mvestigated
by an optical macroscope. This result revealed that the sheared edge of the palm sheath
significantly different when varying the cutting direction. The clean sheared edge was obtamed
when the cutting direction was 45 and 90°, compared to the surface-fiber direction of the palm
sheath. However, a lot of dust was observed at the sheared edge when the cutting direction was
paralle] to the surface-fibre direction.

L. Introduction

At present, people are aware of the impact form plastics waste. Founded mostly is
plastic packaging waste, which is founded in offshore, beach niver, other water resource and
garbage resource. This problem leads to a lot of impact on environment as seen present such
as effect to marine ecosystem. water resource, pollution from combustion and ete[1]. All of
this problem leads to begetting of the campaign and law about plastics cancellation m several
country and cause to creation and development of new packagmg from envirommentally
friendly materials with low decomposition peried just 60 to 90 day, which cannot avoid using
natural material to replace plastic matenals, which plastics has 4 decomposition period about
50 to 450 years[2]. Natural material is used for replace plastic in present such as com, bagasse,
leaves, betel palm sheath, tapicea starch and etc. These renswable materials are produced to
new environmentally friendly packagmg, which are produced m several country. For
production process of renewable packaging comsist of 4 mam part such as materials
preparation, drawing, trimming and quality check[3]. In each of step for materials preparation
have to use sheet natural from sheet matenial production process or directly from natural,
prepared sheet are bring to forming process or drawing process for finshing shape, trimming




e

process for finishing product which this process is using shearing principle. because it has more
advantages such as low cost. low manpower, less time to cutting and low pollution compared
to cutting by heat and after that bring product to quality check process.

The shearing prmciple are used m many materials sheet and packaging industry,
generally component of die set will consist of 4 part such as punch are attached with hydraulic,
it can move down, die cannot move, counter punch or striper for fixing specimen and materials
sheet for shearing test[4].

This research will focus on mechanical and shearing effect in each condition of betel palm
sheath. because it have suitable characteristics for production more than other type such as be
directly natural sheet, high strength, can easily found in tropical countries and not use some
glue or other chemical. Moreover, in trimming process of production process of betel palm
sheath packaging, which has caused problems after cutting edge or timming process. Sheared
edge are generated bur and not smooth edge in parallel cutting direction with fiber orientation.
Therefore, this study aims to study mechanical property of betel palm sheath i various cutting
direction condition.

Fig.1 Betel palm and palm sheath.

II. Mechanical Conditions of Apparatus and Specimens

Betel palm sheath which had a thickness t; = 0.20+ 0.2 mm  was chosen. Its basis
weight was 680 g/m’ Physical and mechanical properties of the betel palm sheath were
characterized by using an uniaxial tensile test by Universal Testing Machme(UTM) with feed
velocity are used 2 mm /min, specimen size 12x90 mm with tab 12x20 mm_ base on ASTM-
D828 and humidity in betel palm specimen be around 9%. Figure 2 shows tensile load
resistance for betel palm sheath with various fiber directions (0°,45° and 90°), which fiber
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direction 0 degree compare with machine direction give highest tensile load resistance and
lowest extension, when compare with fiber direction 43 and 90 degree.

t Tih
24 1 05 mie
- b aocm.
20cm

12 cm.

1200 160
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4;‘51 o0 |

900 120
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600
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01 2 3 4 5 6 7 8 910
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Tensile load resistance for
0 degree specimen / N
Tensile load resistance for 45 and
90 degree specimens /N

0

Fig.2 Mechameal property by tensie testmg m 0°,45° and 90°fiker direction compares with
machine drection of betel palm sheath

For preparation of shear cutting betel palm sheath specimen which had a thickness t,=
020+ 02mm and specimen size 20x50 mm_ This testmg process are vaned cutting directions
compare with fiber dwection m each zome of sheath Cuttng direction are generated to 3
condition (0, 45 and 90 degree) compare with fiber dwection m 3 zones of sheath. Figure 3
shows zoning of sheath, specimen size and cutting condition of betel palm sheath specimen. In
cutting process, clearance 15 fixed at 130 pm. and fzel velocity are fixed also at 2mm ‘mun

The conceptual schematic of entting as shown m Figure. 4, which cuttmg tool consist
of punch are attached with load cell can move to down and die cannot move, which specimen
will lay on top of die. The cutting process consist of 3 mam stage as before cutting are set up
material on the die, the punch moves down to matenial cause to be deformed to start separation
in during cutting stage and finally material will separate from each other.

Zones of Sheath

Sem.

a?  45® 0f
Cutting Directions

&. Aler saparation

Fig.3 Zoning of sheath, size of specimen Fig.4 Conceptual schematic of cutting
and cutting condition of specimens mechanism for shearing




79

III. Result and Discussion
Figure 5. shows the shear

cutting result of betel palm sheath specimen

(2.0x20x50 mm.) with various fiber direction in each zone of sheath, clearance are fixed
at 130 um and feed velocity are fixed also at 2 mm./min. Result from cutting along
different direction of specimen, which sheared edge 90-degree fiber direction give
rather smooth all zone than other fiber direction, which are mcomplete separated
Therefore, dust and rough edge are generated in 0 and 45 degree for all zones

Cutting Directions

Zone 1

Zone 2

Zones of Sheath

Zone 3

Fig.5 Sheared edge of palm sheath cut along different directions in each zone of sheath.

IV. Conclusion

Fiber direction condition have affected to shear cuttmg. which 90 degree of fiber
direction give rather smooth, sheared edge 45 degree of fiber direction give sheared edge very
rough and mcomplete separation on bottom side and 0 degree of fiber direction give sheared
edge with dust on the surface of sheared edge.
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