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of The Rubber Cutting Edge in The Blanking Process
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Abstract

The objective of this research is to study the influence of die clearance and punch velocity on the
quality of the rubber cutting edge in the blanking process. The specimens studied were saline hose joints made
of polyisoprene rubber material by compression molding process with 144 cavities. Each cavity was linked by
flash with an average thickness of 1 millimeter. The experiment was conducted on a die designed and built
according to the metal die principle with die clearance values of 0.01 and 0.05 millimeter. The studied process
parameter was the punch velocity, which was set at 314 and 1257 millimeter/second. The results showed that
the principle of a blanking die can be applied to the design of a polyisoprene rubber cutting die. The cutting
edge of the workpiece has a quality that meets the quality criteria of the establishment. The quality of the
cutting edge of the finished workpiece depends on the die clearance size and the punch velocity during cutting.
The quality of the cutting edge can be improved by designing the die with less die clearance and increasing the

punching speed of the workpiece.

Keywords: Blanking, Die clearance, Punch velocity, Cutting edge, Rubber

1. umin
nandasianianoradudngramnssuifanuddglunstuindoudsemadssnnussmalneduuvas

waﬂgﬂ&mwwﬁqLﬁuﬁmqauwé’ﬂiuﬂWﬁﬁwamﬁmﬁﬁmq ﬂf\]f\;ﬂ’umﬁmffmﬁﬁaNﬁdaul,?imﬁﬁ'mﬁ’uwa’mwa’mqmmvmiiu

Wi gramnssueueus gnamnssuliiluazdidnvselind im5@@mamniimﬁﬁﬂmimam?gud'su gunInl wavip3odle

o

an e UinazlasIdsanaleafanuena

q

Mansunnd 1Wudu 3nmstindniusiensivainnaeyiliinsdansigst
sysudieidandfianzasinuingussasivemaniagindesnisnandu inlidagtuiindadusiensiiainingsiv
gramswanivansniivelildaudfiametmunganiunisidonundntneglunquuewindusniane19sssunid lny
Tugmavinssuiseneeyiniidn “e1emenyUin (Compound Rubber)” fiugnsdaasig (Synthetic Rubber) NdaAsem
é’ ¥ aaa = 5 a <) a [ '3 o vy a [ 1% | é’ 1% 1a s
Jureuisemaadl lnen1sudssuenans 2 sila 1Wundadugienavilane 3 wadandn loun nstugumeuifiun

o o

(Molding) NM5TuUsr8n13a DN BLEngN§T U (Extrusion) Larn13Tugual8n1siadugunienauneia
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(Compression Mold) waguiifiun@ntugy (injection Mold) Ineduaunladulngaziiedu (Flash) WWenlesuaudnie
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3UN 2 uwuudunundng (e : mm)

M19199 1 audAvesianiuau

Mechanical Property Value
Hardness [Shore A] 36
Tensile strength [N/mm?] 9.60
Elongation at break [%] 1055

AT (Hardness) vaaiantuanuildlunuidenideyalunsni 1 fideldniosinanuudauy Shore
(Durometer) @na A ¥89 TECLOCK silunisnagauniglduinsgiu ASTM D 2240 [11] @15 ua1auudsusedia
(Tensile Strength) uazeIN158AMT o 999 (Elongation at Break) H33ldin3panaapuanyfiiena wuu Universal

Testing Machine 983 Monsanto naaaun1eleuInsgIu ASTM D 412 [12]
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2.2 \p3edle
FreFemsvhnuinvesanulsnounsiaensldusifiniuuuaednynmsiauentunudase nannasutiu
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Furuafafernamsonentunudissoenainaiuldiomn duduieliiAnmafiunandn (Productivity) {3563
senuuulliuilunisinuadsidenisyiiug s1uau 144 & gnfAnfuuafusigauy (Upper Die Set) aagiudinan

(Punch Plate) tnameiludnuazunuinan (Plate) gnving §1uau 144 5 Bafnduniifiavignans (Lower Die Set) Ae3U
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Punch Upper plate

Guide bush Punch plate

Guide post

Die Lower plate

3UN 3 yausdiusninldlunis@ne

iielinsiauvesiudiamgueideaduiugaedseenuuulsigausfiuidlndInad (Guide Post) Aulndyy
(Guide Bush) vimthiitideuliusifisigauuiuwifiuiyaaiaihausugudidendu wazldansuives (Stripper) wuy
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2.3 JBMsaniiuau

mssfiunuideldnisesnuuunisnaass (Design of Experiment; DOE) fifin1simunseduiladendnlid
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drlanzifianundauss (Strength) wazarmuds (Hardness) i1 sawdsanudosnisveudatunuiifinan magimusls
T¥ameindousudiios ilehteyadinanuaniudsuFeuiangivssaunsallunisesnuuuuiuiefnuesany
Usenounis Sseenuuuliusifanifierlflunmeaesintunusnsesanulsznaumsiimmeinde susuddudosas 1
uay Sovay 5 vesmuvLTanTidesnsin Ssliamintu 0.01 wag 0.05 mm muddy

maaaesiufatunldielounsaidananiainiasiiuuuulénaloamiena (Vechanical Press Machine) 71a
800 kN ifinssiausuanuiinmsiedouiivosusy (Ram) idesiwsals Lﬁ@iﬁi’fmuaum’mL%’Jﬂ’uﬂ?mmsﬁwmﬁ&’m%m’m

lnaivuabinaideilssyusaudaiessioui awindu 300 rpm wag 1200 rpm tagardanandurinigauas
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Agagavenatamsaililumannassanunsnuiuiild viliiudiedouiidisanuidadariniy 314 mm/sec uay 1257
mm/sec ANUEGIU
nsesnuuuMsnaaedlinadanisvaassunnnedsaiiuguuuy dwiufnudadefiaesszdu iliisuou
nsmaaes (Run) winfu 2 Tae k fo Sruruvesdadondn Fedidwindy 2 duduisddaunismasodunsinyiael

va o

WNTU 4 N15N9a89 F9lUN15IASIERERT UL AN TN D INANTENUSINTEWIN9TaT 1S adURSAS 81 (Interaction) U84

Y
v v

YadelalunsAnwniaiinag Tnedn1sveass (Replication) §112u 30 ASIluULAAZNITNAABS
AN MYBUARTaTUNUd SN LAIINMSARmBwifiuiTigneenwukasasuneldannizidesulunig
NARBINMINUAILYNATIABUAILNABIFANTIAUVDY Mitutoyo 1 MF-B1010D Nrenieiugauszuianann Mitutoyo

Vision Unit @3ausavensveudntunuliainnisinlagyaudinisienidavety 10X Nilnsinvunnuwagnsivaey

anwarveIveaudinldynwensuis QSPAK ved Mitutoyo Ly

3. HANNTIABUALNITUATIEN
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Clearance = 0.01 mm, 300 rpm — (.5 mm

-

Clearance = 0.05 mm, 300 rpm
[

Clearance = 0.01 mm, 1200 rpm

Clearance = 0.05 mm, 1200 rpm

JUN 5 dnuagreudaildanmsdamswifiuingldteulvresnimeassiiimug

4 o & o & v v v 1a e v o o Ay

diethaunudisanldanmsdamewifiuinelifeulvvesnmaassiiimuunlunsinaeununinveudnile
A9i108193U7 5 laevin1sTnruInredas uduMImdsaInNnIin Aaende9anssALuNson9iuAUTENIANaNIN
Mitutoyo Vision Unit B1usenmiis QSPAK 989 Mitutoyo wagldimaianisuszauiananin (Image Processing) aae
Threshold Operation tiensiaiafiufivesnsvarumiondifinedfuunudniandals wazihdeyadildainnisialy
Inswhmewmalianiaia

' a av A §yva % o & A a Ao a A=Y o & aAwyy

Aeun1snadeUaNuAgIunuie wWelidulaindeyananisnsiviniiuivesnsuiidsiinegfiuunudnsandale

a a . . . va o 1% I3 I3 aa 1% o ' 1
insuanuaILUUUN@ (Normal Distribution) 33eldgeiiuiiniatanaaeuyadeyaningtd lnenanisnageunuings

Joyainisuanuasuuung laede1 P-Value vasamvageuunnitlunnieulunisvaass 0.05

] a ¢ ' A a a | o £
15197 2 BANTTIATITNAMULUTUTIUALRAIUINIUATUEIULVABNVDUAATUI U

Source DF Adj SS Adj MS  F-Value P-Value
Model 3 112030 3.73432  187.23 0.000
Linear 2 104713 523566  262.51 0.000
Clearance [mm] 1 35632 356316  178.56 0.000
rom 1 6.9082  6.90816  346.37 0.000
2-Way Interactions 1 0.7316  0.73164 36.68 0.000
Clearance [mm]*rpm 1 0.7316  0.73164 36.68 0.000
Error 116 23136 0.01994
Total 119 13.5165

AUNAZILNUITIANAADUAIBTTNITNITIUATA (Parametric Method) lagldn1sTiasigsinnnuulsusiu

(Analysis of Variance; ANOVA) Sinan153tAs1e3iiannsnan 2 dadiuladn a1 P-Value ¥e9a18iadansud wayaanus?
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wudluguves rpm fiAwindu 0.00 Fsdeeninseduliad1dy (0.05) Ninuald suddunsisenseninadadendnnaes

AiflA P-value Wiy 0.00 Wiy setudsanunsaaguliinmeindonsud mnudaiud uasdunsiserssninmende

WIUT warANULSITLT JnasaUSunuASUALARNYRUARTUIIUASD

2.00
. Clearance
“g 1.50 1 001 — 0.05
£ Burr Area Increasing
o 1.00
y
<£ 1 rpm
5 050 300 — — —» 1200
@ Burr Area Decreasing
0.00 -

ClL0.01 Cl 0.05 CclLo.01 ClL0.05
rpm 300 rpm 300 rpm 1200 rpm 1200

Conditions

U 6 Anadeiuiiasudumdeniveusatunudusaneldideulunimeaes

' v
= v a v v '

ANRAYNUNASUAIULRDNVBUANTUIIUIINNNTHAALLUANUNT DD NLUULALES 19 TUNDAN W ALUT I U UITE

= [ '

fgninunasansiuieuiieudsgui 6 lnegudinanuandiiiuiinisiivueniendeusudiarananuianudly

U
v

nsfntunuinadenunmueuiatunuianas Sunudideildannsduiadegudfuiifenendousudunasd
Andeiiufiedudumdeiiveudmnnninsdlldgaudfuifidamendousuddosdudniuny Saenndesiunguiinu
dalanzuruseudfisn [2-15] luazdinsldamuiniuslunsiatunuiifsfudmalitunudisaifuiinivdou
ideanas Famanguidalavzusiusiousfiuilunuves Lange [3] lifldszylfogsuvdnisanuduiusvosnniuiia

Wudlunisdnduamnmusuindunudusaild iWewsnaninduegiuianunuiviinisda egelsifileddatnis

diunands gufiRnudsnasldnnusaiutlunmsdadunugaawinnvila
Pnnseaeakliinldrmmeedowsud 0.01 mm wazldnnudwudlunisdamenuiiseuveanios

wisa 1200 rpm Winaunmweudngumueianedlolaniuiniinsaldoulunisnaasidunfne Jeaenndesiunanis

9] =

ATIREBUAMANTRINTNIIUAIUANAMATI (QC) S¥iuANTBIMyaEavedanIuUsEnauns eglsfAnIsinTunuy

v
a VU v Y oa

mgwinnmuannsw RN lanetuddidadeduidmaranuninvaudinduau [2)-[5] Bnnsdssaeiiansanibunu

nswdnwazgeAunulunisiUaswisnisannisldmesmlunmsdauentunuduiaoananasurie Feaudiuiiindnuay

a9

£
Ay A Y '

TluamAdeidduyuganiwifiarianednimlied 10 wih Asiuideaglifnuniadedundmansenusennnnduaui
nanlaiiaUsuUTsnan B uud SRR B9y naonaunIsniseaniuukaznanulRuiAldlun1sAndusuen dwa
Auuiisinas sudanslaisinludiodiuud (Finite Element Method) 31a8amsdaguaiugaedloleniu iefnw

warlinTeinginssuvesTagdnanlunszuiunsdameusiiurisely
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Tnweseonnuiuaiu Tastunuiinwidutedoaediinde Souiadn hanersmedleleniu

NnMsAnIUImdnMsvnuesifamilavzanunsayszgndldiiooenuuuuifanidnersidnuld Tng
AunmvsuiatunuilFogluinurinuamussaniulsznounis Mulsidnulduimerdousuduazanudiudony
ymsfatusuiisvinaronmuaueuFaTestuud IS MaLiuauamestuRTuLdSIlasmIanUTINMATY
dumiefiveudntunuhldlasmsssnuuuudfanidalitaaeedousuitesuarldanuiwiutuugihnsdatuey

GR
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Hildnen1n (Talent Resource Management; TRM) Nguuvninendemalulagsnssuina w.a.2564 Laguavounnauy
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