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Ahstract

Recently, leather good industry is increasingly attractive and also more competitive.
Product design must be fast and flexible based on the variety of market and custiomer
requirements. Therefore, product design lead-time is the major critical factors to be the
treat the competition. Pattern design and cutting is one of the areas that are time
consuming. Traditionally, it is used experience operators. However, the pattern is not
consistent. In addition, it is wasted the time to make leather cutting according to the
pattern. This research aims to reduce the pattern cutting process by using CAD in order to
create a new product model. Then, the model is generated tool path cutting for the leather
material directly. The machine development is based on the CNC - Computer Numerical
Control. Ball screw is designed to drive the cutting blade depended on the controlier, model
K CAM 4. The cutting head is used for holding the cutting blade which is used the caster
30° angie. Leather material is fixed by vacuum system. The holding leather table size is 300
x 400 mm.

The Leather Machine Cutting (LCM) is successfully tested for the 0.5-2.5 mm. of
leather, whereas it can cut 0.3-3 mm. of carton. The cutting emror is about 0.01 mm The

machine can improve productivity for leather cutting.

(Total 79 pages)

Keywords : Leather Cutting Machine, Pattern, Leather
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Ao Mo = £ - <A a 5w a B e
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Upiatnsiamane

PNIAN 2 mwu@iaamwm%aanamaau (Mechanical Characteristic)

1
2.
3.
4.

MTYMARUIIRS (Tensile Strength)
MaUABMIENLIG (Elongation)
NIMUEOMIANTI@ { Test Strength)

erudaayumusasgiin ( Seam Strength)

VNN 3 ATIYMEREmMWILIG RN (Envitonmental Characteristic}

. MInusaNs@eesniie1ntun? (Thickness)
. Pravusagsardndau { Scratch Resistance)
. ATRARNTRIE (Abrasion Resistance)

X m’iﬁﬂﬁﬁ’uﬁﬂ {Friction Resistance)

. NPuUsHTaswti (Flexing Resistance)

MIvsiaa e (Cold Resistance)

g. emumEaIEINeINTeu (Dry Friction Colouraion)

h. emMamugadRINMINNMi3a (Sweat Friction Colouraion)

™

ANNYMIDIRNINANNTU (Moist Friction Colouraion)

AMIYIRIBIRIINNEGI (Light Resistance)

. IR INUEES] (Physical Degradation Light Resistance)

A NBALIEU ReRINeINEEU (Thermal Ageing)

. e 'e')‘w.ﬁmmmmtﬁan%uu.axmm%’auqa (Wet-Heat Cycle Compression Rate)
. mafiamifh (Fogging)

. @an (Bleeding Resistance)

. m'i?ilu‘lwﬂ (Sliding Friction)

. maheEEn e NevIa N (Clean ability)

vl (Flammability)

HWWﬁa‘iaﬂgﬁﬁu(Jeaﬁ Color Transition Resistance)
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@ A ) . . A Qres  w A A 2
Iﬂ‘j@ﬁ'ﬂxﬁ]ﬂﬁLﬂiaddquiﬂﬁyﬂgﬂqq']n Aluminum LWQi“ZJu]ﬂuﬂLU'] LwaﬂQgiﬂﬁHTWﬂad

Stepping Motor , Guide Way , ball screw uazdmlumaiedaudiasla bidasuusannuaznant

WHNW

et 32 lugdemaseufiomeuaaslananisiia (10)

Materials Modulus of Shear Modulus Poisson's ratio
elasticity
10" psi (GPa) 10° psi (GPa)
Aluminum alloys 105 (72.4) 4.0 (27.5) 0.31
Steel 29.0 (200) 11.0 (75.8) 0.33
Stainless steel 28.0 (193) 9.5 (65.6) 028

Wyie383 (Machine Bed) fulasssnmdnrimihfisasiufudauense 1aaeGosing

vaiauIad (Saddle) IHapnnuvieies iadiadunumainfauiau «

4 x
18 (Table) WdmimeTaafidhonsaieduam
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FOUNUMIARIUTAI sznavent

Stepper Motor Aviiiisuendmslwihangaenugueniasiiumaiedoudlumasumia

5

Oy

YATILIUSIUNUS (Position Feedback) fimbtewmsumimasunumawaeuiehe udds
anllgamuen Taevhluaeld Encoder via Linear Scale

fgmamf;au (Guide Way w3a  Slide Way) Lﬂwq@nI'ﬁ:ﬂaaﬁlﬁuﬂunﬁmgauﬁ AU
Guamuarlirnaudusmaimaniauiions Table usy Feetuanm sofidemunu

ﬂgwﬁumgau (Ball Screw &9 Belt) Lﬁuqﬂmtﬂﬁuﬂmm?m%auﬁL%sagmm Stepper motor
hfumsinanufidadn musnden Flamadneneem enuauBoauae NN

322 §FWUIDINIGFaLULILATT

useanitu 2 du
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ﬁgmurmn@%mm

3221 gosuiiatumsdin aeemEnNmMIveIm caster 18980

CENTERLINE OF WHEEL

<& FWD

90°
—/

—~«— POSITIVE
DIRECTION

N

o
NWYN 3-7 3 caster

dalufioldlusie cutter a1 30 asen Tasademinms Sagdpssmnangarasmiaiame
viedumh maiueiiesmvaedlusle vénnaom usellldanums X Y wesiees Mini GNC
siudhimuafiemaniaienmedlusio Iﬂﬂuﬁ@&uﬁawguﬁﬁiz Fy MU X Y uay
SHlsAvisenuduemu ashirludedmlumuussiinasi adefavarfinanlusia waeiiqn
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Hig

@ l ? ‘ ANUD T

|:> Aemamstadeundaiinsauing =i

AN 3-8 TAEA

3222 7OMNUNATUNIU
N) UNULESUEE 120x120 mm ¥ 2 mm
9) diimasa e K = 50 fissnsoneviWiaaruldy gonnmeni i

it uazmrenuEGamWIaNIEe Y MO

NIWA 39 FALAUNGTUIT

323 dutesmsduiia
3231 naBIgrya M
dhuncslfowia 400x330 mm. v 50 mm. lesfidessiaviagaasiie Windaafiegeame
wuamumTiuHuTadiaRIIIWN 2 mm. @8 10 MTledues mﬁuﬁ@ﬁmmwmﬂﬁﬂm\amﬂ
weiardufisauem Tnodemdnms P = A deimidstuusdar W lumsdudaasnszns il
msuemumihAnsnmgin
Awivavae = 132,000 MTNIAFNGNT

AR wNMTLde = 1,252.86 ¢NTNBAWT (399 3)



46

MAT 3-10 NEDIFIINE

3.3 msewimdintsznaynasiaiag(11]{12](13]

50 N

JAN JAN

331 gouwriudauuny X (Slideways axis X)
e leguUnsoiviSeudmen = tesyendiaudmimhmemenuulassahaviefesiudm
:: o ® a ° ' d‘ £ el 2 a LY ¥ =
nMiuaghmssnmn Load finsuheiagaiau lnegunsolfilimsdaugeindia 1sznavse

LM BLOCK

Ball Screws

Ball Bearing

Housing

3311 m3denyiiaead LM Block
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AWH 3-11 LM Block

gums Co = Pxfs 3-1)
fc
I@Eﬁ"%l
Co = Static Load
P = Design Load
fs = Static safety factor
fc = Contact factor
mue %
P = gxml (M g =981 Nkg)
I@?_ﬁc’il ml = N’lﬂ‘ﬂad%ﬂ“ﬁl 1+ mamm%uﬁ 2+ mama&%uﬁ 3

= 0.7+(05 x 2)+3.4
5.1kg

i

fs

l

1020 (Banl¥en fs=2)
fc = 066
wnuenad lueams? 31

Co = 50x 2
0.66
= 15151 N
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ienleanmadwnllifan LM BLOCK udidiaaiannuudeusieas LM BLOCK W

nNNANANATEEE  Load s lslevisndiwindig fa shninmesiide usedinidou wasussie

Gourifiarasansia Wi Feiudainenaudausatu 2 wh azléen Co= 2x15151 = 303 N
{la Cataloglél HGH 15CA

3312 wmadan Ball Screws ac#aaven Load FsnTedi MUMWILNY Sehne
Static Load Iwm3idan LM BLOCK

MAA 3-12 Ball Screws

Fa max = Coa (3-2)
fs
Taesi
Famax = Allowable axial load
Coa = Basic Static load
fs = Static safety factor
e %
Famax = 50N
Fs =

12 (Benldem fs = 2)
WYIAT IUaNmah 3-2

Co = B0 x 2

100 N

L 1 r= =3 =y A B
W Co ﬂi@ﬂﬂLaan*ﬁummaa Ball Screws % Catalog Faaeld Ball Screws [WUWILNY X
T A 3 TBI 1610 mneidushueudna 14 fadwas e 390 fadms

33.1.3 mien Bearing

1§ Ball Bearing WlenauduiaBau loalhunadugiumhasfage FmSemiu
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PNANNTI

P = Fr + 0b2Fa (3-3)
e

P = unanganalenimsiheagniu (N)

Fro= ussdvwnluumaedl (N)

Fa = WIIEW WawIuns (N)
- L4
fivue v

Fr = 50N
Fa = uxgxml
= 0003 x 981 x 5.1
= 015 N
e s 33
P = 50+ 0.52(0.15)
= 5007 N
Static load 100.14 N
thenialiden Ball Bearing 410 Catalog a¢1é Ball Bearing iin e¥Ugiundsmiii

(7206 BECB) mwodumueuina 14 Hnduies

3314 m3&an Support Units (Housing)

Fravad snde Supoort it

MW 3-13 Support Unit

Hosing  \ugunininisfudunlfiame lauazwisaaniiiu dasdan AaSupported

support unit Uas Fix side support unit ﬁd@iﬁddn
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MAN 3-14 Fix side

e Static load ANTNIMNLNM X = 10014 N dlavhsnde Catalog az1é
Fixed side Angular Ball Bearing : Model Number BK 17 ua¥ Bearing : Model Number 7002
PF GMP5 _

Supported side Deep grove ball bearing : Model Number BF 17 u@¢ Bearing :Model
Number 6203772

332 ﬁq@nwh,u,ﬁ'ammu Y (Slide ways axis Y)

Tuma@angunanishs sumiaufigeifauwnu X Fadpanmadanesstlyil

LM BLOCK

Ball Bearing

Ball Screws

Housing

3321 ms@en LM BLOCK

UG

P = gxm2 (M g=981 Nkg)

m2 = u’mmaa%uﬁ 1+ JJ'J’E&‘I]E}G‘%WC"; 2+ maﬂa\i'%uﬁ 3
= 25+17+59
= 102kg
= 881x102
= 100N

fs = 10-20 (Banlten s = 2)

fc = 066

ﬁ]”rﬂﬁ&dm‘iﬁ 3-1



Co = 100x2
0.66
= 30303 N
shedldnnnsdnnuhidan LM BLOCK usdasiarmdausiens LM BLOCK
annniea Wosnndissl Load Afilildihsndmnngne do ussinideuuay widadaudiisin

Gasnnemuitarasenss (Hudu ammdadinenuuiandiu sz 2 wh a¢lé HOH 15CA
33.2.2 maaan Ball Screws

viua

Famax = 100N
Fs = 12 (Banlde fs = 2)
WU lUaNms 3-2

Co = 100x2

= 200

sieh Co AlahBanmiiaras Ball Screws W Caralog 399¢ld Ball Screws T Y
9i6 A 3 TBI 1610 1eLdarueusing 19 14 sisi. 811 340 an.

3323 m3%an Ball Bearing

¥ Ball Bearing Wienaadiusis@ag loslfummdugwihmiiabaimsmnitu
VNN

P = wsmaonaYafinasheagniu ()
T Fr = undwibuwandel o)
Fa = WSoammimusiouns ()
muA A
Fr = 100N
Fa = uxgxm?2

= (0003 x 981 x10.2

= 03N
Ly ey 3-3

P = 100+ 0.52 (0.3}
= 10015 N

Static load 200.30 N



52

wenaléliden Ball Bearing 90 Catalog a:\# Ball Bearing #hin ARUGARUIMAITUI
(7206 BECB) miaudurhueuinms 14 Haduas
3324 maden Support Unit AWMU Y
AneN Static load FNTENIMILANAL Y = 20030 N Savianide Catalog a¢lé Fixed side
Angular Ball Bearing . Model BK 25 uay Bearing : Model Number 7205 FF GMP5
Supported side Deep grove bail hearing : Model BF 25 ia% Bearing : Model Number
620bZ7Z

r Ly N
M 33 TUauBuaeRIIIALULLALATE

Ay 300x40x50 mm.

’qmam.?%au Dual linear guide way

mﬁmﬂ%u Ball screw { Zero Backlash)

[GEREEY Aluminum , mild steel

e lumsedond 0.5-50 IPM uwaduss 0.5 - 30 PMwAaufi

3 UAANTaNI

TALNDIRET Stepping Motor

anNandu 0.0125 - 0.05 mm.

AN 0.1 mm./ 300 mm. (no load)

LL‘NIum‘mG\c;Nqﬂ 5kg,48.05 N

nBasdanasRILme’ Printer Port

Tsunsu KCAM 4 / Windows / Linux

meusiwilau 220 VAC

ﬁw&mmumaﬁum Standard G Code canonical EIA-274D G
Code (DXF HPGL Windows version)

gavadia Tufiedinimadauaso aaen

- \ “
nqﬂﬂﬂﬂ%']u ﬂﬁaﬁﬂ.mm']n‘]ﬂ,l.ﬂiadﬂ“ﬂfn]u 1400 w
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4.2 NTINAREN

4.1 madesauaz3amalfinuadssdauuuuasnis
Rawier Mirdaadiaunussmisasdashmsfiadalisunsa Master cam UAK cam 4 Lok
TR W AR aNTIAES il
v CPU $sudl Pentium 166 MHZ %38 AMD K6 3ul)
¥ Hard Disk mstiilafiisethafen 60 MB
¢ fineiiTesdia Printer port
411 dwraslisunsy

1. FMIeanuULEwIWIe add sniflalu Master CAM

e XIS EHHE 0DV FTDE O SE L0 D)

AMWA 41 TSERNULLTIY



2. &8N tool paths contour Lﬁaﬂmaugﬂ w¥? done

- i Py o ' =3 ' r;
3. Bane3aeiiadin Parameter set f1 ANAEN -20 s 0 vue
4. set post processor YNMa save Ma NC G code

7 ARARGAS DU IC DORDS@BFEOJEL /N~ /O

T ———

MWA 42 set post processor

5. \@en verify aaavnmsialullsun

antersm Mill Yerden #.3,

mwd 43 sasvhmase ullsunsy



6. Wallsunsy K cam 4 u& e File NC ) save 11

MwWh 44 [1sunss K cam 4

7. \&an¥l machine aneuANIeAIIN

o o
MAN 4-5 GNBDCIDHILAY

8. YnmaHen Ul auto set M X Y Z = 0

9. naplay Gumadia (Faahms set Tunmuulgivion)

(O3]

(2]
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412 S UIINTIENTUIIU

1. ihFurunnelsifiu 300x400 fafmas TeUunaasFLIME

MAA 46 WEUIIUILUNEAETYRNME

2. TNTWIUTeTEL

o & &
MAWN 4-7 TRNTHIUTIRTEL

3. SeTunulrEIy
4, WeieTagaru

gemuGuUiosmaaminmld
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vsnee MIndussasdiasamundassanmentiu 80%wn it ihnsvemsrias

WA 48 MInsuasisllaguuNaBIF LMY 80%

413 SIUIDIVIGIET
1. eTaaNNMWITRITUNURRLEa
2. 15UUNU Z SIITNNAVINVUTITUNY VN 5Eantt 6-7mm. navamlseanm 5-6 mm.

wHusuNshiseann 6-7 mm

AN 4-9 UTUUNY Z BSnaEaNNI T TIM
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3. whawhiinlfiqe eidudu wbay

MW 4-10 R lifigaEud

4. Ynmstle Switch Lﬂ%ﬂéﬁ@\tmﬁﬁa‘éﬁﬁd

PEIRINUSUSIAR 3 danudafiGamasialeias ne play
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421 Maneaash 1 famlmanuunsechwly tsenousis 1. Fuwn 2. Fuvds 3 3udhs
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ddwammeass
1 whasdauuuLass s ndamalenmash

2. WHBITALULUATSOELI 20 Fu 1Hnm 21.2 Wit auldioa 2435 wiiiesasdiauuuias

wihsenanandieduamldlinden 315 wifl 71 20 Fundatkzanm 15.75%

@519 44 ANV IATRIGALL AL

T4 A
WA ” 0.3 - 25 NatwiaT _
vlaesy 05 - 3 Laames
Ieens 0.3 - 3 Haawes




M9eh 45 MaHnufiueIsadauUulasTanUwEad FC 2240 Series

82

T RIFLILLALL

FC 2240 Scrics

| Y 300%400x50 mm 1200x920 mm.
gﬂiaal.?;au Dual lincar guide wayw S
ﬁmﬁum?iau Ball chpw ( Zero Backlash) | Plotter
Tesasha Aluminum |, mild steel Aluminum
s mmedendt 0550 IPM wwiduass 05 - | 400 mm./s

30 IPMiwBaufi 3 unuwdosi
’mmuama% Stepping Motor Digital servo
MmaLbLA 0.0125 - 0.05 mm 0.0025 mm.
wstlumInegegn 5 kg , 49.06 N 1Kg. 981N
mrdendaranfnee’ Printer Port RS232,USB 2.0
Tsunsw KCAM 4 / Windows / Linux | Romans CAD 3D
navud vitlou 220 VAC 220 VAC
Gﬁhmuﬂum?ﬁmu Standard G Code canonical | CADDXF)DATA
E1A-274D G Code
ﬁﬂﬁ’lﬁﬂ Cutter Dlade 331 caster 30 | Cutter blade super steel
D96
mrdefiefunm NABIFUYINIA | Blower | waiag
Vacuum 1400 w
oS Tufle Tuile tham
agmf%u NeT Re
F1eN 130,000 800,000
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Ml sesvasendindofienmGuubifiys sawlinsrnumssderssununiinuineusana
wavraade Faivimmgnninedesiidnsanm s whuaiesnsodenssayidminnineias
wdh 17 fndwas uavderildmond 25 fodmes wisaeuuesmiidanauaiud 001
Riedwers oo lumsieannnhenLisvatos 15.75%

UM LTaaeEes Inududisisiefondnmaihaneas CNC lveasny duge
Hudon sifiilmewe’ Suduinds sdseugumanam Wadnms Standard G Code a1n

saumueplisumy K CAM 4 dovsagevidinlfludamadyn 30 asmodovmdnmavess
Caster nlBeuaulimangyonme
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godiaduwnud 4

532 muANdmMIImE IR BmInemiesnszemdanussiuauadagaoniis
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TGI . CNC Milling Part 1 . Information sheet . Revision 1 . code : CN-CNC-01-01 P 39-
115

Sherman Y. T. Lang , K. P Rao and Lai To Ching , Mechatronic design of a leather
spray system, Mechatronics Volume 9, Issue 7, Oct. 1899 , P 867—880,
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Autonomous. Systems. Article in Press, Carrected Proof.

J. Chae and, 5.5 Park . High frequency bandwidth measurements of micro cutting
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1441.

W. Song, J. Wang and C.C. Tan ."A cutting Force Model for Orthogonal Cutting with
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technology, Optics & Laser TechnologyVolume 37, Issue 8, November 2005 |, Pages
631-637.
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BANGKOK RUBBER SAHARATTANA CO..LTD

MATERIAL SPECIFICATION FORM

ESCRIPTION 'SOFT FULL GRAIN LEATHER 1.2-1.4 MM 54 "MSF. NO.  SPEC 50010
COMPONENT © UPPER DATL @ APRIL 05, 2007
SUPPLIER - Belerence Spec Sheet Metenial Code No.
SPECIFICATION
TEST UNIT
MIN MAX
IGAUGE MM, 1.20 1.40
WEIGHT 5 G/ M 800 1100
ITENSILE STR. LENGTH : KG 7 CM* 10.0 -
WIDTH 8.0 -
FLONGATION LENGTH : u 30 60
WIDTH : 35 63
[TROUSER TEAR LENGTH : KG 7 CM* 3.5 -
- WIDTH : 30
TABER ABRASION CYCLES 50 100
3ALLY FLEX DRY : CYCLES 120.000Q -
WET 120.000 -
MULLEN BURST KG s CM° 20 40
ISCOTHTAPE TEST PASS -

Approved by Development Manoger
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