


-Furnace Engineers 

CHS-ASIA CO., LTD 
22/6 Moo 4, Rinchockchai Soi, Thepharak Rd, Bangplee Yai, 
Bangplee, Samutprakarn Tel: (66) 2762 0573 Fax: (66) 385 5117 
E-mail: sales@chs-asia.co.th Website: www.chs-asia.co.th 

Vacuum Furnace Applications 
• Hardening 
• Bright Annealing 

• • Brazing 

-­,,. • Diffusion Bonding 

Our Spare Parts 
-Mesh belt - Heating element 

• Vacuum Furnace - Oxygen sensor - Gas analyzer 

• Pit Furnace • Continuous Furnace - Casting parts 
• Car Bottom Furnace • Oven 
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Quality Gauge and Tool Co., Ltd. 

CAN MAKER - - - - - ' I 
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USUn R:>i>aci lni> lli>UQ IJa ~lfia 
~Haa Cutting Tool, Regrind Tool, 01uuuwuw 
ua::c>c>nllUUUU01U~rurnw C11UllUUUa::cnuao 
a:::nm:::n ULl1EJOC1SOao \)1 UL5EJSA:::>UAUH:::>a::L5E.Ja 
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a,u,snwaaua::c>c>nuuu CF GAUGE Iawaa 
PARTS chot"I fiiJA:::>1u PRECISION Mnuc;1nA1Ia 
Cl:::>EJLA~c>O 5 unu ua:: 8 llOU fiUUUc>U 
Tat1lu'LA~c>oi5nsv1nLJs::mAtY4uua::f.!TsLJMusn1s 
LJs::nc>ua:::>EJ 01u CNC , LATHE, MILLING , 
GRINDING , JIG GRINDING , LAPPING , 
WIRECUT , EDM , FINE HOLE , PROFILE 

GRINDING etc. A:::>1ua::L5t1a +/-0.001 MM. 
a:::>mA~c>ouc>:5afia1u1snliuiiuFi1A:::>1utJndc>o 
vuanA1uulv COPY & REVERSE ENGINEERING 

u 

PART & MOULD DESIGN JIG & FIXTURE 

AUTOMATION HaC1\J1u v,~cfald 1 Lucis ua:: 
DIAMETER lllic\Jaald 300-400 MM . . 

THERMOFORMING ----------------------., 
I I _____ ., 

DIE CASTING -----, 
' 

QCr 
QUALITY GAUGE AND TOOL CO., LTD. 

194 Moo 6, Suanluang, Kathumb an, Samutsa korn 74110 

E-mail 
Website 
Tel. 
Fax 

marketing@qualityga uge.co.th I marketing. qgtth ai@gmail .com 
www .qualitygauge.co. th 
+66 (0) 34-406-363, +66 (0) 34-410-405 
+66 (0) 34-406-363 
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PRODUCER OF HOT I COLD WORK TOOL STEEL AND HIGH SPEED STEEL 
WITH NEW TECHNOLOGY OF SPRAY INGOT MATERIAL AND POWDER MATERIAL 

TG (Tiangong International Company Limited) has a full production equipment including electric arc furnace, finery, 
intermediate frequency furnace, electroslag remelting furnace, HSS conticaster, quick foring, 300 350 400 550 650 
rolling mill complex, continuous rolling, cold rolling, cold drawing, continuous annealing furnace, vacuum annealing 
furnace, coal gas producer, electrical annealing furnace, stepping furnace, rolling blank induction heating equipment, 
which is in the leading place in China or even in the world. 

COLD WORK TOOL STEEL 

111anna11ASchlUchl1Ul8U 
PLASTIC DIE STEEL 

111an11uwuwwa1aiiin 
HIGH SPEED STEEL 

111anna1m1u IS'.l~ll 

TITANIUM ALLOY SPRAY FORMING PRODUCTS 

Ia11 :wau 1ninid EJLJ wav1.nrunv1 ni nA Iu IaElau..Jstl 

HOT WORK TOOL STEEL POWDER MATERIAL 

111anna11ASclllLJclll1USclU wav1.nrunv1ninAfufaElw11 

~ 02 116 9454 (D www.tgspecialsteel.com 

2070 11~ 1 1,1.1:hfsJ111u0 0.1u0Ja4nst..ls1ms 'i>.a4nst..ls1ms 10270 0 www.facebook.com/n;5 'i>111t..i1rn11Einm=h1nsr;iw1n1:t 
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SCHAUBeR 
~dnnmih 

Model H-300Auto 
Capacity D 300x400mm 

Speed 
Motor 
Feeding 

0300mm 
22/41/59/85m/min 
3Kw 
Auto 

Model H-50011 
Capacity D 500x600mm 

Osoomm 
Speed 
Motor 
Feeding 

Step less 
3Kw 
Manual 
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Manufacture of injection mould for automotive and parts. 
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' 

m 1mff uTaurrsnuouinssuriu1u1lfilumsri1'11U 

a b 'Vlflb Ub618~11l:w1i,'6!, Ufll ':iloJc.J.Z\9l,JUlbblJ'Yl:w'!f b~elb ~:W 

tJ1:o?l'VlEm~ bblJ fl:w~1 Vibbfi ,;1n A 1 fa c.1~11 tJ bblJ'Yl:wvf-'.11 u5IJI 
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q dJI 

bvi111 t:-JiJA~11U1b~tJ~1tJ~'Vlf1'ls~tJiJe:i e)\)~fl11iJ1~bb~~~U1~Vl 
'IJ 

m 
II 

cJ1nnJ1\i\iouau1Bn11a::au1Au11uwuwlnEJ 

iJe:icJmtJ1 ue:i-:i~m1~1~fom1i1?1u1~ V11e:i 1~ci1tJvie:i~~-:i~e:i 1 vf u~~uu r111i1 bu~ tJ'Llbb u~-:i bn ~~t!b 11i11 n n 11iJ?1i11r1i1 
'IJ ., ' 

fl'Ll'J'Ll~e) 1 u Vl1b vfn11vT~t!1~e)tJe)~;'Ll1 U~e)\Jb1iJb1tJ'WTI VI~ 
q 'IJ 

nmmtlmb1-:i-:i1u~11'Vi'n'ls~tJiJe:i 1 ue:imr1~r1u1u 1 Vl~~~~bi1m 

q 

b U'Ll~\J~~ e) tJ1f1 b Vl~U'J~f1e)Uf111bb~ ~~?11 tJ\J1'Llbb~~iJ°V\JiJ1 
'IJ 

q 

1 umr1e:i ~?11V1m1i1~1-:i ~ ~~ue:itJ~-:irn11~ bbmm1i1A~bb~~ 
q 

?1m'\f'j~-:ir1i1~i1e:i-:i n11vr1-:i1u~J1uin ~ e:i-:i 1 vf'Vi' n'ls~tliJe:i111 vi' 

11w1umn~ b611'Ll bb~~iJ°V\J'\l'jm?i~f1 Injection DIE Casting 

Stamping u~~uuli'11me:i~r1'Llb~tJ1~~J1U1f1bb~t11m11w1u 

iJ1bb6111~1'Ll~~ bb6111'\JqJVl1~b11b~e)fl'Ll~'Lle)1~~~bfltJb~e)iJ1bb~1 

n1~bb6111r111i11le:i b~tJ bUt!bbu1vi1-:i bb~~11i11~~i1r111i1A~ b~e:i t:-J~ ~e)Ubb Vl'LltJe) tJ 1~ri'iJ~1 
q 

t:-JiJV11\J1'Lle)8b'Ll1\Jf111bb~~iJ'V\JiJ1~~e)~ 30 u b1tJf111 
'IJ 

bb~~iJ°V\Je:JtJ1 'Ll?i1tJb~e)~ ~\)~~iJ~?l1~~e) fl'WV11bb~~iJ°V\J ~e:i-:iiJ 
'IJ 

h1n~1-:i~ 1n1m1mb~~m1 i1e:i-:ib~'Ll~ru~11u~-:i~V11 b'\f'j'J1~ 

~e)\JVliJbVl~\Jbb'J\Jf11tJ ~\Jb1m vr~m~'Llbe)\J~~e)~b1m ~\JU'J~?IU 
q 

'IJ 

n11ufo~11 ue:imr1~ 1 vfvin r1uvY~mb~u 1~ bb~~A'11 b~'Lle:i cJ1-:i 
q 

bb ~\) bbf11 \) 1 u ~1tJ flt! e)'lJ1fl ~t11~U'J~ f1e)U f111bb~~iJ°V\J ~1\Jfl'Ll 
'IJ 

I I Q.J Q.J ~.c! I d I ~.Q. I ~ IQ.I 

~ 1-:Je) ~ 'WU1'Ll f1 tJ \le)~ tJ 1 f1 biJe:J f1 e:J'Llt:-Jd-1 f1 fl ~11 b 11 f1 €l ~ f1'Ll be) \J 

Vl1be:J-:J1~ 1~1~b6LJ1?iiJ1fliJi bb~b~e:J1~b6LJ1iJ111iJf1~f111iJtlU 

vi1-:i?1mr1i11 M'\f'ju~u1~ne:iun11V11e:i?1m~nV1mtJ ~ vi1u 

m1i1~1b 1~ 1~~1-:i bb~~i1vr btlu-:i1u~tJ1n 1~16d111mnvr11~ 
'IJ 

~-:i bi11~ l~ nu ~~uuvi ne:i cJ 1-:i b u~tJ'Llbb u~-:i 1 u b 11 n11bb 6d-:iiu 

btlu~-:i~~n~e:i-:i~n'ls1r1uV11~~e:i~b1m ~e:i-:ib1tJu1l~i1~iu?1~ 
'IJ q 

-:i1mb~~i1°V\iiJl~vitJ1Vl~~ mvf1vi1tJ1vfm1~A~bbnuqJV11~~e:i~ 

Manufacture of injection mould 
for automotive and parts. 
LJaflllUWUWO~wa,a~na1t1suiiuaoua,uau~ 
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q q 

vi1-:ib~1'ls:on~iJm1mmb 1-:i b 11~~1n'ls1~m~mtJ 1 uu1~ bVl~ 
dJI q 

e:i cJ 1-:i b~ tJ11~1~ ~e:i -:ii1e:i -:i 1 u~ n 11~-:ie:i e:i n ~~1 ~ ~1-:iu1~ b vi~ ~1 tJ 
'IJ 

~e:i-:iufo ~1 bu~tJui1i1i1e:i-:i 11i1 bb 6111m1i11u1~?1un11rubb~~ 
q 'IJ 

~f1tJf11'\l'j~U'J~f1e)Uf111bb~~iJ'\l'jb VltJe)e:Jf11 u b~e) 1 Vle)~?i1Vlf111iJ 
'IJ q 

bb~~iJ'\l'jbV1tJn111ui1-:iV1u1bb~~bb6LJ-:J6LJ'Llb'Ll~m~ l~n 1~ ~ 
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us~n 1'1.fi.T'6~8u (us::infllna) '1111~ 
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[m.J S!=U)S.Aunsl:i a:::>SSfU:)Jlj 

AfU:5Ft:JnssuF118v1s mA5(:l15F1::inssu1As8Jna11a:<1v181nms 
un15mnau1nATuTafls1(:JLJJAan~v1nw 

... 
n1sti>1::ttHulat'i::ai>od"u 

?i1?i~fl1'lJVl1U~€l1'U11"l?i1'rn:i.ifh J'j"j'j/lflVll U rjf!L uumru~ 2 'ilu~U 256 7 (~1U h Jm h ~"l1rll ~1111 fl) :I.Ju~ fan1 rn d~afl "I 1r1tu 
<u q <u I 

ll?I::; 1~h.Jci::;?i'lJfl1"jfLl~1Ml ~:1.-1tu€1nuil~Ll?l1 555 

riuu~ulf!m'ilum 1u'/J uu~ci::;rif \.Jr\111 r1:1.-1ur1r11111ncici:1.-1 LL:i.if:1:1.-1~'1 vm ~Llir1 fan 1r111X1.Tn1 'd1n 1ci 1~\ i 1111~rh u~ 1:1.-1 nu n o;im ci:1.-1 
' ' 

'ilu~?i111fl:I.Jlfl?lurl1-r~u 1:i.i11oJ::;L um1urncit.11t.1?11Vl1'\J Road show ~~ 1~1 1 mh::;L Vlfl1Vlm 1:I.J~~?i1.J'lJ?i~UL M~fl11:I.JVl1~1 'il1 fll "j 

a~1 m1cir11ci lL:l.lf:1:1.JyjutJ1~r1J1L?i:1.Ju vi111Xun1'd1m ci1n a~r1nu m fltlM?i 1111n cici:1.-1 1(ij'5~Lrl'Vl'du 6,J?I~ 1~ 1 ~L u u tJci::; Lt.1'du 111nm t.1 

m::; r-.1:1.J(§ltn'/Jum 1u'/Ju'lJ~"l::;r1ru111 ru famr1d 
q 

mr u dr-.i:1.J'/181..Jl l?iUm '11uV1l ~ LRt.11numw ;n ::;Lb~Ula V1::;(4u~.ff u (Dou b le-sheet pier cing; DSP) fll "ll ~)1::;Ll~Ula VI::; 

(Piercing) l UUfl"J ::;'lJ1Ufl1"l?l1 flf1JL Utllfl?i1Vlfl"l"l:I.Jfl1"Jr-.Ja M 1r1mu~ l ::;~ifi?i1Vlfl"l"l:I.Jt.11Ut.lU\91 611~ (§ltJ~fl 1"lfl11:I.J lb:l.lUtJ1L Ufl l "lr-.Jalfl 

~ua1ulfi 1-11 ~U"l ::;nurn 'd1fl'lJ(911"Jt\ 1iilu81-1?i:I.J\j"lf"Ll m ::;u1Ufll "ll o;i1::; ll~U 1;;crn::;Jrn ~m (Single Sheet Pierc ing) Mf u fll"l 

~flmll?l::;'Y1®J'U1111u81-1~m tiu~ u8 1-1 hnm:1.-1 fl1"lloJ1::; bl~UlaV1::;r1u--1.ffu~ -1V1a'1oJlfld r-.i:1.-1'ilm~t.1rnZu 1 11 "DSP" cJ~fl-1l 1JU 

m ::;mun 1ci~~A11:1.-1iu<il'urnLa::; 1~f u r111:1.-1r1u1 oJ'Wut.11 rn 1u1~t.1~ ~1u:1.-11 l '11u1111'/Ju-1-11ud u 1u 1~ri1u :1.-11 o;i1n-11u1~t.1'/Ju-1 r-.1:1.-1~1:1.-1nu 

~'1!1t.lAl?irl"lloJ1"lcJ ~~ f'lfl"j Vla\91ci::;na oJlfl :I.JVl"l.1\91ULfl~UV111~1n an~1a LUU 2023 zju " Exper iment and num erical 
SJ SJ 

simulat ion on t he accuracy of hol e pieced in t he double- sheet p iercing applicat ion" '11~ii\f:1:1.-10u~L 'U11"l?i1"l Journal 

of the Brazilian Society of Mechan ical Sciences and Engineering rh un f:lm1 Springer 

DSP ~flU 11 tJ1 '1fl m 1U?11flf1j(911tJ81-1l 'l!U fll"Jr-.Ja lflrJ1 fl"lu'lJ 1m~t.lL Utllfl?i 1Vlfl"l"l:I.Jt.11Ut.lU"1 i,)~~tJ~ 1 611-ilflmfl l "l~loJ 1::;~ ~ 

fl1 1:I.Jfl~VIU~ m l "j~ fl rlll?I::; fl11:I.J'1um::;11111~ fl 1 "JL'J ~ 1U 8 81 ~ hn Ml :I.J 1J f1!V11~~ '\JL Ufl l "l loJl::; ll~ U fa111::;r1u~.ff u 1iil llri 'il'Ul rl~ 

m Vlf\Jlf1U111ifl"l)i1U (Oversize Ho le) ~ ~i'1'1r-.J?lfl"J::;V1'\_JlfltJfl11:IJL?i~t.l"l'/18'1(ua 1u 1 m::;t.1::;t.111 Uufl oJlfld fl l "luu flll 'lJ'lJ"l::;t.1::;°vi1'1 

'ilu'1 LL:l.lf:lm1 (Die l ria ml ciu'6") r11111f u DSP ~ fl1 1:I.Jiu<$' u U111 fl fll l l ti m oJl fl fl l"llfl 8 '1(91 r1 ll~U fa 111::;r1en .ff u 1 UVl~'1m::; mu fll "l 

~..:i ..:i1ud~L u 1111111 m ~ uvi1r111:1.-1L eif 1h fla 1n fll"l L~mtJ 'iltn Ll~U fa111::;r1u--1.ff u1 un ci::;mu m ci DSP 1r1t.1~1r1t\tJci::;r1'1r1mf fl\91'1d 
SJ q 

• ~flB1r-.iam::;V1u'ilmci::;t.1::;vi1..:i lL:i.if:1:1.-10~ u ~ run 1~ '/Ju..'.l'iluU (91r!L U DSP 

• 1 Lm1::;v1f1a 1flfl1"lLnm ~~ 'ilmr1Lnumm\S 1u1 Ull~ua 1..:i 
SJ ~ 

• 'Y1®J'U1ll'lJUil1?1tnfl1Til 1?1u..'.lii11t.1u ..:ir1tJci::;flu'lJiJlflrl (FE Simula t ion) l~ uvi1m t.1~~~ m"l:1.Jfll"ll~ t.1~U'ilm DSP 

• L M'dul?iUu bl u::;i-11Vl1'\Jfl 1"JU1'\JU"l..'.1 m::;'lJ1Ufl1"l DSP L Uu\91?i1Vlfl"l"l:I.J m u t.1ur1r-.iaa ~t~ 1iiloJ1flfl 1"l~flB1 {i'o;i::;~a 1u 'li1t.1 
q q 

1 un 1"lllnurum~~u1 um::;mu m ci DSP l 'liu n1cia r1n1ciLnr1ci'ilmr11 V1ruLnum r1ci\Sl'Ull?1::;f11ciL ~:1.-1r1rum ~ 'iltJ--1'ilu'lJ())rl uu n oJ1nd 
V <ij CV c(SI q 

'd u:1.Ja~M 8-.'.I ?il:I.J l "l t\1..J 11 u 1 'dl u fl l"l uu fl ll 'lJ'lJ bll.l f:lm{ ll?I::; m ::;mu fl l "l r-.ia M~~ fl1 1:I.J lll.l UtJ l?i ~L Uu \91 ?i1Vlfl "j"j:I.J fll "j 6 :I.J fa '\ij::; 
SJ SJ q 

(Stamp ing Ind ust ry) bLa::;r-.ian 1ci1~t.1dcY..:i~tJci::; Lt.l'dULrlcJM"l..'.IMuVl:1.Jlf'l1fl"luuflll U'\Jll:l.lf:1:1.J0 (Die Design) L Utl M?i1Vlfl"l"l:I.J fll "l 

6 :1.-1 fa111::; (Stam ping Industry ) 1r1 mum ::;m ciuuflll U'\Jlfl~u ..:i~u ~ "lu'11'\Jfl1W a lflll~U fa111::;r1u--1.ff uiff1t.11?i~~ Lllflfl lfi1 ..:inu L ~u 

SPCC lLa::; SUS 304 
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f.itJ sF1 . .is.r1unsu c1::::issru:::i.il:i 

r1ru::imnssumc1v1s mFl31:n:imnssu1 FlS8'Jna11a=qm1nms 
un1:int11at11nFlTuTafls11:JuJrnn~,11nw 

<auvi 1 
'IJ 

'8u-rn1~ilm<a l 'db'\llfl'Llfl 

m1boJ 1::: bb~u favr:::?1€1-:iiu 

"U€1'U#i'\9l0tm-:i'8m 11.Jl U'\111-:J€1\9l:!.Jfl ~~ bb?l\91-:Jl mu~ 2 €181-:J hnm:i.J'Ue) MbU~tJ'U"U€1-:Jm:::mum 1#i' \91;;1 mbihtimh!umm111 
' -

Vll -:J l U 1;(11 m~1 bbf1:::0Jal>1'8u-:i1rntJu~1mu m n1 m:::tJ:::nmeruiu ~-:J?!lm'mm i:lJfoan~ru:::"U€1'U#i' \9l~bfl \9ltu M b'l1€11 m;("Ue)'U#i\91 

~1Jfl11:!.Jb ~ 8-:J\9l1-:J b11~ 1blJUW1€1-:Jfl1'Ufl:!.JflfWfl1'\11"U€1'U#J\9l~1U#i'1 bbU1~W 1 b'dU 1:::tJ:::bflflm b 1U'1l m1anV11€1 n11fl1'Uflm:::tJ:::~W1 
q c:i I q I 

'UU"U€1'U#i' \9ll!U oJ:::tu€18fl'UflW U11 lli 'U-:J1UVf~€11uu 1:::n€1'U 1 m u ~ 2 bb?l\9l-:J~-:J'U€i'Ufl'V1~€1'1~1-:J 61~ bf1\9ltU'UU"U€1'U\ii\9lflltJVff1-:J 
~ ' I 

#i'l9l'8m1u;(1 mbJ.l'ltimf oJ1mUY1'U'U€1'UnY1~€1-:i~u€1m Vf'Ll€ioJ1n ?\1u 1fi'-:i:i.Ju, 1€1tJ#i'm{fou, 1€1tJUn"U1\9l bbf1:::r1~'U favr::: ~€1 -

b 

a 

c 

Y: 
0: 

" 3;!3-l <a:vl':h "l'ie:J ~ Ofl'1l 'W1nun'W~'W"l1'W 

a 

b 

a 
y 
8 

?11Ub~tJ'U\9l1-:J 

m 1:i.J?1-:J"U€1-:J?11u 1fi'-:i:i.Ju (m tJ hf1) -

:i.Jm:::wi 1-:i?\1ub~tJ'U\9l1-:Jflm€1tJum1 \9l 
q ,., 

:i.Jm:::wi 1-11€1tJi2n"U1 \9l n'U nwtlm 1u 
q ,., 

:i.Jm:::wi 1-1 nu~m1u flm€1tJ fl\91 
q 

vim : Kowatari Kuniaki, Puresu kako senri sensoku tehodoki-cho, Nikkan kosy o shin bun sha, March 26, 2015 
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2. n1snAao,:1 Double Sheet Piercing (DSP) 

f11''.f'Vl\91ffeN Double Sheet Pierci ns (DSP) b'W'U'Vlfl11l.J'd1i1?1~V1~rn'leJ-:i'lh~b.n'Vlb 'Wf111'Vl\91fleJ'U ;-:i'lh~fleJ'U;'J~ : 

• b'Vl~n1\91b~'U (SPCC) : t-rrJ-:i1'Wbb~'W'U'Wbb~~bb~'W6'11-:ib'W'U1-:Jmru'1JeJ-:!f111'Vl\91~eJ-:i b\91~ilfl11~Vl'W1 0.5 ~~- ;-:ibtl'W1?1\91 
' 

~mifvi'11 'lfl 'Wel\91f11Vlfl11~:ff 'W1tl1m,,~bb~'W 
' " 

f111brl~~~i'W-:!1'W'il1~el-:!611Vlf'U~\91 b~VI~ bb~'WfleJ-:J.ff 'W '()~ b mTif111b :fieJ~~\91 (Spot weld ins) b~elb:fieJ~ bb~'WbVl~flJ-:Jflel-:1 bb~'W 

bi1;1~fl'WfleJ'Wf111'Vl\91fleJ'U;-:iitJ~ 3 (Upper sheet = bb~'W'U'W, Lower sheet = bb~'W6'11-:J) 1()1m1'W~-:i'l11it.1-:i1'W~br1~m.l1-rl1.J 

bl(J1~1;1~ bbll~~'l1h~1;1(J~il b~'W~1'Ul'fmjnm-:i 20 ~~- m~Vl~-:Jbl(J1~1~-:1~1'Yl'W-:!1'Ubb~'J'W1 Cross-section 11.Jr11'Jl(JfleJ'U'1JeJ'U~\91 
'lJ 'll 'lJ 'lJ 

;-;i~n~eJ-:i n1~-:1'1J~1 ~?1-:i 11.J~ 4 bbfl\91-:J f111'il1~eJ-:J'1JeJ-:J1bb~~'1JeJ'U ~\91 ~-:i bfl rJl(J~b '1,1\.!11\911 ~ b~'IJeJ-:J bb~'W6'11-:Jl(J~mn n11 bb~'W'U'W 

"' ., b 'Wel-:11()1 flf111fl\91'Vl'U 

Upper sheet---""" "­

Lower sbect 

" " " 

40m m 

,1, 

. v v 

<auvl 3 ~n~ru~'1JeJ-:Jbb~'W:U'W-:11'WM-:J'U'W 
" 

I 

I 

-~ 

~ 
60mm :: 

<au~ 4 ~n~ru~'1JeJ-:!'1JeJll~\91 
" • g,.., g,., ..... 

vi bfl\91~'W'U'Wbb~'W;'W-:11'Wflel-:J'd'W 
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Tv1E.J sFT.v1s.Aunsl$ a~::issru::iJ~ 

mu:5mnssumav1s mA5<515mnssu1F1SiJJna11a:<l1r18111n1s 
u1115mna u 1nF1 T uTa us115uJ Flan qJ I nw 

'itJ~ 5 bb?!'9l;J Cross-section bba:o Front v iew 'l.liWS'tm 'W OSP (SPCC + SPCC vim 0.5 :w.J.) ~'itc.JtbAamb'iWilbb\>lfl(>Jl;Jfl'W 
~ 

5%, 10%, 15%, bbfit 20% 'IJeJ;JA11l.JVl'W1'1JeJ;Jbbf.J'Wfavt:o 

• bb~'W'\.J'W : 1'WVlflAl'l.leJ;JbA~m b'i'W'll (5%, 10%, 15%, bba:o 20%) r111J.Jfl11;Jbba:or111l.J?!;J'IJeJ;J'9llc.Jha'I.IB;Jbbf.J'W'lm<il:oi1 
' ~ 

'IJ'W1(9) ba fl f111 bbf.Jmil;J b?!l.Jei b ~ ei ;j <ill fl bbf.J'WJi'1'Wt1'W <il:or1 flfl '9lvi't1ei 8t1 mbf.J'WJi'1'W a1;J':l:ovr11;Jm:ot11'Wm'i~(9) zj ;JY111 vt'9l1 cJ T 'ia 'l.lei ;j 
~ ~ 

I tj ci I I I 

bb F-J'W'U'Wl.J'l.l'W1'9l bafl m1 bbF-J'Wal;J 

• bb~'Wth.:i : bb~uJi'1'Wfl1;J:Wfl<ilti1'9l1 cJha~?!;Jfl11 b ~eJ;J<illflbb~'Wfll;JbJ1Ji'ft1bb 'i;Jfl'9lVl'U<illfli'W'6b VliiB'Wbb~'WJi'l'W'UtJ ~wh1 vf 
~ 

bf1'9l(9)1c.JT 'iam flf111 

• ".ieJ t1~(PlbUeJ'Wvl~n~(Pl"1JeJ.:Jbb~wl11'W'\.JWil~ii1-1113,1b~t1'\.Jb'W~n1-h biol~ t1 bb ".i'W"IJ (5%, 10%, 15%, bba:o 20%) b~eJ;J<illfl 

bb f.J'WJi'l'W'U'W 1Ji'f t1m'itJ'UeJ'9l fa c.J\>l'i ;J<illfl i'W'6 zj;J'Vll 1 vfm :ot11'Wfl1'i~'9l?!ll.J1 'ir1~'9l'I.IB'U'IJeJ;J bb~'W 1Ji' B81;J b ~ cJt1bba:oi1r111l.J bblJmJ1 . . 
fi ;JbblJ11<il:011fl 1 db srll.JA l b Aa c.Jbb 'i'W'llbb(>l~1'Vl[) fl~(9) 'IJel ;Jbb ~tJJi'l'W 'U'WtJ;JA;JJJA11l.Jb ~cJ 'U b ~ 'il:O bb~tJJi'l'W'UtJ[)fl 'U'\Je)(9) T(9) c.J\>l'i ;j <ill fli'W '6 

~ ~ 

(>]f1e)(9)fll'ifiJ:O'U1'Wfll'i 

• bb~'Wth.:imhvl'1n~(Plvl'l:wb~t1'\.Jbvi1bb~'W~1'W'U'W1 'W'Vlrn·hb1-1~mb ".i'W"11 b ~m<il1mbf.J'WJi'1'Wa1-'.l 1J.J1Ji'r1f1~(9) T(9) cJ\>l'i-'.l<il1n i'Wi " . ~ 

~;j 1X'W ~1~[)f1~(9)'1J e);j bb~'WJi'1'W6'11 ;j <il:O 1lJb ~ cJ'U 
~ 

• b'W~f'H-11"1Jel.:! bl-l~ tlbb".i'W"II (5% , 10%, 15%, bbfit 20%), Wide Space <iltb~l.J;ff'WbiJB~l bAacJbb'i'W'll b~l.J;ff'W facJ~imrl 

'itVll 1-'.l bbi:-i'tl~-'.l?!eJ;J<ilt 'IJ mc.Jii'1mn~m:dei W ide Space i1Yl'W~l.Jln;ff m:ovr11-'.lbb~'WJi' l'W'U'Wbbfitbbf.J'Wi l'Wf11-'.l zj-'.l<ilt?!-'.l F-Ja 1 vf 

m:om'Wfl1'i~'9l 1lJA BcJ?!l.JtJ'iru fa ma~ 1:oei 81-'.l ~;J1 'Wbbf.J'WJi'1'Wa1-'.lffiJ.J1Ji'fom'itJ'Uel'9l<il1 ni'W '6 T'9lcJ\>l'i ;J 
~ 

1 mtJ~ 6 bb?\(9);JA11l.J~l.Jiti5'i:OVl11-'.lan~rut'IJeJ;j'IJeJ'U~fl(9)1'Wm:omtifl1'i OSP zj;j1'1J AlbA~mb 'i'W'£l~bb\>lf1\>1,1;Jfl'W <illf1 
~ 

fl1 'iAn ~1mtt11'Wfl1'ib<il1t (p ierc in~ process) 1 m l 'WloJ c.Jf1eJ'WVli11d~t111 ~rufl1'1'1'1JeJ;J'IJeJ'U~~'9lf1'9la-'.lbilmr1~mb 'i'W'£lfl11;J~'W 

zj;j bblJ11'V1 A'Vll;Jfll'ib 'U~cJ'Wbb 'Uf1;J'IJe);j'IJeJ'U~~(9) 1 'W OSP <iltAal cJAa-'.ln'UVl~~am:ot11tlfll'ib <ill:O bb\91':i'l cJ6'1:0b BcJ(9)'1Je);j A1A11l.J~;j 

'IJe);j (9)1cJT 'ifi , Yl'W~~~(9), bb6'1:0A11:Wf111;J'IJe);j (9)1cJT 'ifi 'U'Wbbf.J'W'U'Wbb6'1:0bb~tlfll ;JJJan~ru:o bQ'l'11:0~1zj;J?!ll.J1'i[)eJ5'UlcJM~;jd : 

• 1-1113,1~.:i"1Je1.:i(Pl1 ti 1 ";j~ : ~t111 r111:w?1-'.J'IJe);J(9)1 tJt 'imb~ut1ui1A1i1eicJn11bbf.J'Wa1'11 uVJn61 bAa mb 'i 'W<V1'9l cJr111l.J?!;J'IJeJ;j (9)1 cJ cu 'll q I 'U 

T 'ifi 'U'Wbbf.JtJ'Utl<il:Ob ~:w;ff m:deibAa c.Jbb 'i'W'llb ~l.J;ff 'W 

• l-l'J13.Jfl11.:J"1Je),:j(Pl1tl b"a~ : A11l.Jfl11;J'IJe);j (9)1cJ ha bb~'W'U'W11A11jeJcJfl11 bbf.J'W6'11Wd'Wn'W facJ~;j?{e);j bb~'Wbb?\(9);Jbb m tirl.J 

AfllcJfl'W~A11l.Jf111;J'IJe);J(9)1 cJ T Jab ~l.J~m:dmr1amb 'i'W'llb ~l.J;ff tl 

• "aeltl~(PlbUeJ'W (Sheared surface) : ,'W~1~~(9)'1Je);Jbb~'W'U'Wbb6'1:0bbf.J'Wa1'11'W'11'W OSP 11A11l.Jbb\>lf1(>11;Jfl'Wel8Wb'9lb<il'W 

T(9) cJ'l'1 'U11 'iel cJ~(9)bQ el'W'IJeJ;j bb~'W'U'W11'1J'W1(9) 1 Vlf1)f111 bb~'Wf11;J bb\91~-'.l?!el ;j bb~'W <ilt11'Yl'Wfh~ii'(9)f1(9) fi;j bilmAa c.Jbb 'i'W'llb ~:w ;ff u 

• ~'Wvl';h.:i (Wide space) : '1'1'U11'Yl'W~11;Jbf1'9l;ff'Wba'!'11:01'Wbbf.J'Wa1-'.l b~eJ;J<illf1bb~'W'U'Wr1f1~'9lT'9lcJi'W'6 
~ 

F-Jaa'!'15b Vlf1111bb?!'9l'11 Vlb ~till Afl.lfl1'1'1'1Jel-'.l'IJB'Ubbf.J'Wal-'.l~lf111 bbf.J'W'U'WA11l.J bbll'W81'1Jel-'.l'IJ'W1'9l'iffii<illf1f1Jt'U1 'Wf11'i OSP 
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fv1u sF1.v1s.Aunsu a=::>ssru::>111:t 
mu=5mnssu mc101s mn51:n5mnssu1 F1SE:.h1na11a=Q0181 r1ms 
ur115m.J1arnnniuiaOs111uJnan~J1nw 

4. n1s1dEJ'1IUUVE>'1ISU(aj1uF1uana1'1VEhlS1U DSP 
u u 

l 'Wifi-vm1m.J'tJB'W 1b6'1'WB fl11b ~ rnb 'U'W'tJB--1 b~'WN 1'W~'W8mn..:i'tJB-.'.l~l 'W DSP sll fl'Vlb]'el~ frnBBflbb'U'Ubb~~:w~ bsll :t (p ie re ing 

d ie des ion) ~1:t'U11 b~'WN 1'Wl"1'W8flal-.'.l'tJB-.'.11~ bsll :t (!)el--1 M·fo fl11elelflbb'U'IJ mm~'WNl'Wl"!'WcJmrn'tJB--1,;r'W~ l 'Wm lli'tJB--1 fl11b sll:t 
.'.) q \I \I \.I 

bbN'Wb~m (single sheet p iercing) m1m'U~:wm1 :wbb~'WcJ1'tJe:i--1b~'WN1'W~'W8mrn'tJe:i--1~11m·hM~1mba:t1 ~ i u ie:i'W bb\91l'Wmru 

'tJe:i..:im1 bsJ1:t bbN'W~ (DSP) m 1mw 'WcJl'tJB..:J b~'WN1'Wl"1'W8flm ..:i'tJe:i--11sJ:t cJl fl ~e:inm11ur1:w 
\I 'U 'll q 

1m'\J~ 7 bb6'11?1--1 tm1'W DSP b~e:i:we:i..:im~'W" bb~1 RsJ:tbV1:iJB'Wfl'Ubtim~:wm1:wna:wbtl'W'\J fl~ b~miimb~B 1?1'tJB'UsJ:tb~'U11:w 
'U 'll I 'U 'U 

G1e:i--1bbNm 1..:iie:i'Un'Ue:iJ sJ1n~ b 11\'111sJG1e:im:tcJ:t ~ 1--1" 'tJe:i..:i 'tJB'U(;) 1?11'111 i b 11bb'UlsJ11'tJ'W1\?1'tJB--'m.l 1sJ:tb~ mb 'U'U1 '\J'l"je:iG1:wm1 
~ I ~ 

l'U~'U~ 8 (1) bb6'1191-.'.lb~'UN1'U~'W8fla1 ..:ibi:l~cJ'tJB-.'.l~sllflfl11bsll:t bbN'Wb~cJ1 (single sheet pierc ing) 'IJ..:J'l"j'\J1 1 b~'UN1'U 

1"1'U8flm..:i'tJrn 1sJ:tb~:wtm~ f1'ue:im~ mr1~mb1'U'/Jb~:w:cr''U b ~rnsJ 1nm1 bfl1?1 1?11cJha 'tJ'Wl\91 l Vlt1J zj..:i1eJcJ(;)1?1bilB'Ubbl'l'Ua ..:i 
~ ~ 

1m'\J~ 8 (2) bb6'1191--1b~ 'UN1'Ul"!'W8fla 1..:i'tJe:i--111'W DSP (SPCC+SPCC) zj..:J'l"j'\J1 1 bGl'UN1'Wl"1'W8fla1..:i'tJe:i--11'U'WbbN'U'U'Uvft'd 
\I \J \I \I 'U 

v 

bl'l~cJbb1'W'll1:tV111..:i 2- 15%t sJ:tG11m 1~Nl'W:l.J1f§l1vl'U tole rance ±0.05 :w:w. (D1-.'.IB-.'.lsl1flNN~f§l;m1 1'UcJ1'UcJ'U~ OEM) 
~ ~ 

l 'U'tJ ru:t~ bbN'U~1..:isJ:tG11m1~N1'U m f§l1v1'U 1wi'bi:J'l"j1:tb~e:i1 iJbri~m b1'U'IJ~ 2%t bvi11!'U 
~ 

n1?1mlm '\J~ 8 (3) bb6'1191--1b~'WN1'Ul"1'U8flm ..:i'tJrn1l'U DSP I (SUS 304+SPCC) 'l"j'\J11 b~'UN1'Wl"1'UcJflal--16Uff l1'U'UbbN'U'IJ'U 
'U 'LI \I 'U \I 

vfli br1~mb1'U'IJ 2%t bvi11!'U~G11m1~cJB:Wfo to le rance ±0.05 :w:w. 1#i' 'tJru:t~b~'UNl'U l"1'U8fla1..:i'tJB-.'.l1'U'WbbN'W~1-.'.lsl1fl'Vlm:t;(u 
~ ~ q 

i1wfo DSP 11 l m '\J~ 8 (4) b~'WNl'Wl"!'W8fla1..:i'tJB-.'.l1~..:ivm1?1~1wi'sJ1flbbN'W'U'WG11m1~Nl'U:l.J1\'11vl'U to lera nce ±0.05 :w:w. 
\I \I \) d.9 

bb~b~'UN1'Ul"1'W8flal-.'.l'tJB-.'.11l 'WbbN'W~1..:ivfli bl'l~cJbb1'W'IJ1:tV!11..:i 15-20%t 1~G11m1~Nl 'W:l.Jlf§l1vl 'W tolera nce ±0.05 :w:w. 
~ ~ ~ 

sllf1Nafl11 V11?1ae:i..:idG11m1 ~611'\JM111JruV11'tJB-.'.l1~:w'tJ'Wl\?1bfl'U:l.J1f§11l51'W (ov ers ize ho les) l 'Wfll:t'U1'Ufl11 DSP bfl\91t'W~ 
q ~ \) d.9 

bbN'U~ 1--1 bba:tb~mri~ mb1'U61Jb ~:wt 'U 1".1 ruV11'tJB..:J1'tJ'W1m n'W:w l f§l1l51'URsJ:t bn 1?1t'We:iJ1..:ii 191 bsJ'Um nt'U 
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-----------------------------1•,1+M·illil•----
;i 20.35 

P; 20.3 I I 20.25 

L'ill:;LL'U'ULL~UL~l'J1 fti 20.2 

... ~ 20.15 ~· ·!i 20.1 

~ 20.05 
~ 
~ 20 

·~ 19.95 

·i 19.9 

Toi.e..oe ± 0.05 mm 

Cl5 %t Cl 10%1 Cl 15%t Cl 20%t 

Clearance 

L'illm~u fa'l1:;LL 'U'ULL~UL~B1 

Cl 5%t CI IO%t Cll5%t Cl20%t 

Clearance 

DSP (SUS 304+SPCC) 

Punch stroke 0.3 mm 

Jlll!'I'. 
1dati1llih~Ma~LUMI\I 

t11olroann nflil111wma~1uillitH 
iia ,m nl t1111Luuu11nt1 lli;::~ :::::====:--=l 

1- ---- --, ~ 1dati'iwma~LLliu,i'H 
: LltQ'\ft1nn11ntt 

Blanlc (Lower sheet) 

Punch stroke 0.3 mm 

;i 20.35 

~· 20.3 I 
~ 20.25 

ii: 20.2 

... ~ 20.15 ~· ·!i 20.1 ~· i 20.05 

~ 20 

"" g 19.95 
-~ 19.9 L_ ___________ ...J 

Cl 5%t Cl I 0%t Cl I 5%t Cl 20%t 

Clearance 

DSP (S PCC +SPCC) 

;i 20.35 

" 20.3 I i;• 
"' 20.25 

LL~Uch~ ,: 
:;; 20.2 LL~U'UU. ,\i; 
;:, 20.15 ~· ·!i 20.1 
>§ 20.05 z; ., 
" 

20 

"" g 19.95 
-~ 

19.9 
CIS%t Cl 10%t Cl 15%t Cl2 0%t 

Clearance 

DSP nci'LJ (SPCC+SUS 304) 

Punch stro ke 0 .7 mm 

-l 
Blank (Upper sheet) 

!111M8~JL~Dll1J\ll\l 

1iia-A1nt t111tuiu1J\lflfl · 

1uu1'1au•,nif t <1l'Uul,J1n• 

. ,ii.wulawriw""• 
Blank (Lower sheet) 

Punch stroke 0.7 mm 

<a'U~ 8 ... 
'LJ'Wl WCJels'.ld b qJ 1 &;VJ ~l'W 

~ 

m&;'\J1'Wf11dbq)1&; 

bb '\J'\Jbb~'Wb~ m bb6'1&5 

nwm'Wmd DSP 

~'U~ 9 

md b '\J1 cJ'\J b vicrnmd b?fcJ 

d'U'(J tl.J&; bq)l &;bb'\J'\Jbb~'W 
~ 

d 
b\91tnbb6'1&;m&;'\J1'Wf11d 

DSP (bri~m bd'W'6 5%t) 
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Tv1E.J sFT.v1s.Aunsl$ a~::issru::iJ~ 

mu:5mnssumav1s mA5<515mnssu1F1SiJJna11a:<l1r18111n1s 
u1115mna u 1nF1 T uTa us115uJ Flan qJ I nw 

5. n1snr;uiuva,:i11raiuliu,:i1u 

fl'H\11~ r11!1.m?1'9l-'.lfl1WJ1t1 baVftbb~'l.lb~fflbbfitb,;Jltbb 'U'U DSP Yllfl111bA1ltv11'11tc.ltfl'9lafl b vi1n\.1 mru~'9l favr:o bb~'l.lb~m 
~ 

'Y1'U11fl11b 1J~m.1i1J"(JeJcJ€1.1nw bJ:w wide space b ~el-'.J,;Jlfl"(JeJ'\J"(JeJ-'.li'l.l'dcJ-'.l A-'.larn!?tnt1€m11.1ei ~1-'.l\91elb ~ei-'.l1 D\916'1el'9l ,;ium:o'0'-'.l 

b~elb 1J~c.i'Ub 'Vl c.i'Ufl'Ufl11 b 1J~c.1mtfl 1.1m:ot111.1fl11 DSP 'Y1 'U11 bb~'1.16'l1-'.l hJbri c.1a:wir?tnt1"(JeJ'\J"(JeJ-'.Ji1.1tl bb\91,flflb 1J~ c.1m1Jfa c.1 
~ ~ ~ 

bb~'l.l'U'I.I b~elfl11brl~el'l.l~"(Jel-'.Ji1.1'5an 0 .3 :w:w. b~'l.l1~'b'9l11'9llc.lbdf1"(Je)-'.Jbbvfo6'i1-'.lflll-'.l~'I.I b~eli'l.l'dfl'9lafl~ 0 .7 l.JJ.J. bb~'l.l'U'l.lo;):O~e) 

bb 6'1:ofl'9l'Vl'U6'1-'.l'U'l.lbb~'I.I 6'11 ~ zj-'.J,;Jl flYl flt/ilfldt'U1'1.ifl11 b ,;Jl:O 1~1 c.lbbl.J~:wrr fl11 A1'UA:W"(J'l.l1'9l"(JeJ ~1,;J:O flflf11Vf'1.1'9l fa mamh'i.11211.lcJfl al~ ..,I ~ \I ~ \I \I 'U 

"(JeJ-'.Ji'l.l'd bb\91?\lVf'f'U DSP "(J'i.11'9l"(Jel~1~bb~'l.l6'1l~,;Jtflfl A1'UA:W"(J'i.11'9l,;Jlflbb~'l.l'U'I.I ~1c.lbVf\91'l1beJ-'.l ~-'.Jv\11 Vlbf1'9lA11:wb rjm b'U'l.l"(JeJ~"(J'i.11'9l1 
\I \I 1 1 \I 

1. l-)f;U.f11'\"j"1J el.:! "1Jel'Uvl~~ : rirum'\'1 "(Je)-'.j"(Je)'\J~~(9) b 'l.lbb~'l.l'U'l.l~ fl11bb~'l.l6'11-'.l b ~e)-'.J,;)1 flbb~'l.l 'U'l.liJfl11a:wir?tnt1i1.1'6ei~l-'.l\flelb ~e)-'.j . ' 
1:ovr11-'.lfl11b,;J1:o 11.1"(Jru:o~bb~1.1a1~ 1:w1~a:wr'Y?tiut'1'9lc.1\911-'.l 

2. ".i"1J'W1~bfl'W~1~".iiii1'W (Oversize holes) : DfUVf1"(Jel-'.J1~:W"(J'i.11'9lbf1'1.1:wl\911\51'1.ib'I.I DSP ?!l:wl1flel6'Ulc.J1~,;i1nfl11b1J~c.1m 1J cu d.!I v 'U Gl-3 'U 

"(Je)~ bb~'l.l6'l1-'.l ~-'.li'l.lt1i ibr1c.1a:w r'Y?!fl'U bb~'l.l;;'ll~ \91f1e)(9) fld:O'U1'1.1 fild 16fl111Jfo1J1~ Aelfl11A1'U A:wbrl am b 11.li (bA amb 11.l'il) bbfi:O 
' ' d v ~v 

A11:Wbb "(J~bb 1~"(Jel-'.J1?!(9J bv'lb Vf:wlt?!:W 

3. fl1".ii.il1fl~~1.:i~'W~ : fl11b'61?!(9J~bb\91fl\911~fl'I.I (b'b'I.I SPCC bbfit SUS304) ?!1:wl1fl'b1c.i\9111,;J'il'U'Y1(l~m1:Wfl11b1J~c.11.1i1J 

"(JeJ~ bb~uri1~ 'b'9l bo;iu m 11 'b1?!'9l~b v1m:o?t:w1 um:omu m 1,;i:o'IJ1 c.1a'9ltlruv11m1bnm"(J'l.ll'9l bll 'l.l:wl\911\511.lbba:o b ~:w r111:w bbl.imh 
\I ~ v 'U ~ 

1 umi~a\91 

"() el-'.l1?!(9J bbfi:O bflamb 11.161!1 'l.lfl 1 d b,;)1:0 b 'l.1b Vf:wlt?!:W 

5. bl-i~tibb ".i'W'£lvlbvi~1:::fl~ : 11 m11.1 DSP r111b'bbr1amb11.i'ilD1:omru 5-10% "(JeJ~r111:wv1m"(JeJ-'.lbb~'l.l1?!'9l 
~ ' 

~6'1fl11iilflt11'l1mm1fltl111J1Jft11 'bl 'l.lfld:O'U1'1.ifl11bo;)1:0 fav1:0~1mbl.Jvl:wrr ~-'.J,;Jt'b1 c.lb m 1-'.l-'.l1'1.1~\91?!1Vffld1:W~:w€1.1?i11.1 fav1:o 

mm1fl b i 11,;i ~-'.ltl f:1JVf1~ bf1'9l~u bb a:omm 1flf1'9l1Jf:1JVfl"(JeJ~ b~ mnt1r111:wb ~m\911-'.l"(J m€1.1cJ11.11~b tJ1.1ei~1 ~~ 

~~'Vll fJ,Q~ ~Vl'J.:! 11 "V el~~~.:! Vl~~dlil:::fl 1~ 1".if;l'U 11,J'I, if b 'U'W bb 'W'JVI 1.:! b 'W fll ".i'Vl 1.:! 1'W 1~ bbit'J'V'l'Ufl'WU'\J'U'WW 1 •••• fl'Jfl~,'.Ji, VI~ 

2568 ~'J.:!'WW1 "1Jelb,:,fl"1Jfl1'V'lbb~.:!bb".i.:! fll".ib~'Wl-i~el.:!~'J fl1".i.:!1'Wblil~rufl1'J'WW1Vlfl61 Vl1'Wl-ifo ••••••••• "1Jel'Ul-1Wl-ifo 
q Qj' q I q 

.i1~u~ : Lee trakul, P., Lawanwong, K. Experiment and numerical simulation on the accuracy of hole pieced in the double -sheet 

piercing app licat ion. J Braz. Soc. Mech. Sci. Eng. 45, 209 (2023). https://do i.org/10.1007/s40430-023-04136-7 
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10. 11 t.1.:i1u~r1m1ui)u~.:i1uu1~-.f 1u 11JJ~.:i1~~uf\JV11 ~tl?111r1 bbr1~im?1umb u~ 1 um1 u i)u~V11.J1~'lJeJ.:ir1ru~m1JJm1 

rl11JJ 'Uriel \>I .il t.lb~'il 'U i)u~ 'Vl1.J 1 ~ rl 'J'U VI~ .:JU b?IU el (,l'iJ 'U1 t.1i 1.:J 

11. 'U'J~ b:WU~ rin 1'l\>l 1 b 'WU..:J1U\il 1 Ur111JJ'Uri'il \>l.il t.11 Ufl1 'J'Vl1.:J1U'lJ 'il.:J?lfl 1U'U 'l~ n'il un 'iii fl1 'J 

12. ll i)u~.:i 1U\il1Ur111JJ'Url'il\>l.ilt.11 um'J'V11.:J1U~U\>l1JJ~'U1 t.1~1.:JJJ'il'U'VIJJ1 ti 

V~AOSSlflEJonu ALI~. 
v 

1. "!ielt1TWUfl"!.l&'l ~'Uel. 

• ?l'Ufl. uru; 1 uru1l 2 'Vl~'iluru; 3 \,)'i].:j~\,11~:w rl'U'il. mt.11u 301U 1.J'Ubb\,l1U~:Wrlfl~1.:Jrl'l'U 50 r1u11u1tJ (\>l1JJ\>l1'J1.:J~ 1) 
v v v 'U 

• ~~'iil~\>11'l.:J(,l1 bb 'Vl'W.:J r1tleJ. 11il \1leJ..:i~1um1tlneJmJJV1~n?l\>l'l r1tleJ. m t.11 u 60 1u1.JUbb(,)1'Ubb(,l.:J~..:i/b~'iln ~..:i 
" " 

• V11mr1mtlu 'iil'U.1'151;'rl JJ1bb~1 'iil~11ilfum1t.1m1u1J.l\i1eJ.:i~1um1tlneJmJJV1~n?1m r1tl eJ. 
" 

• mt.1~1..:i\1leJ.:J~\>lb\>l~t.1JJbeJn?111 b~mJ111t.1zj'il r1tleJ. tuvi~b'Ut.1U\,l'ilfl'lJJ?11?1?im1bbr1~~JJr11eJ..:ibb'l.:i.:i1u m t.11u 1s 1u 
" " 

11ubb\,l1 Ubb (,l..:j ;(..:i ~11m Du r1 u eJ. 
" 

2. 111tn1 1~1 1.:1~1bb'\WU.:Jbbr;ltel.:Jl"l'U1:l::nel'U"!.lel.:J ~'Uel. 

rl 'U'il. :W11'l~\>11'J.:J(,l1bb'Vl'W.:Jrl'l11rl~ 2 U bbrl~ rl'U'il. :W'il.:Jrl'U'l~fl'il'U ~.:i'l1~'il A. 'U'l~51Ufl'l'JJJfl1'lrl11JJ 'Url'il\>l.ilt.l B. fl'l'JJJfl1'l 

r111JJtl r1eJ\>l.ilt.1: ~bbV1Umt.1~1.:i1~~uu.:iri'uuru'1J1 bbrl~ c . m1JJm1r111JJtlr1eJ\>l.ilt.1: ~bbV1ur1ni1.:i 1\>lt.1-.f1mu'lJeJ.:i B bbrl~ c 'iii~ 
'U 'LI 'U 'U 

b tlu~\>l?\1uvkvhnu 
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TvlE.J 81Q1SUAUSWQU AS8'f1UIU 

n~u59umnw (C3ATIPJ mF15u15mnssu1F1siJ~na 
amuu5mnssuma 1,1s11a: 1nF1 Tu Tau q1,1 a111nssu u 1115nm a81nF1 Tu Tauu111uF1s 

3. U)~i:i1Um'):Un1)A11:Utlae:i~Ji'EJ (A) 

'\J'i~51'Wm'l:wm'lr111:w'\Jr1el\,IJ1t.1 (A) ~el r.r~b 'Oum t.1~'i-.:ivr1elr.rbb 'Vl'W'Wl ff,h.:i'l~~uu~vm ~-.:ioJ~i1'J-.:J(,l1 bb vrtl-rd\~ ~-.:iffi i 
~ ~ 

m t.1i1-.:idJur.rbb~-.:i~-.:i 
~ 

• b~m1Ju ?!'\Jn. uru~ 1 vr1eluru~ 21,,,mt.1~1-.:ibb~-.:i~-.:ir.rbb'Vl'Wmt.1i1-.:i'l~~uu-.:ifi'uuru'IJ1 b1Jum'l:wm'Jr111:w'\Jr1el\,l.nt.1 bbri~ 
v v 'U v 

bb~-.:i~-.:i oJ'U.b'Vlr1'Llr1offu?1:-.:i vr1el oJ'U.1'151~'\'\I mJ1-.:i1\,lelt!1-.:ivrrj,.:i b~:WBf1 1 r1u dJum'l:wm'Jr111:w'\Jr1el\,l.nmbr1~br1'lJ1'Wm'l 
~ ' 

• b~m,Ju ?l'Uf1. uru; 3 1',1'W1t.1~1-.:Jbb~-.:J~-.:ir.rbb'Vl'W'W1t.1~1-.:J'l~iuu-.:iiuuru'l51 b'O'Wm'l:Wn1'lrl11:IJ'Urlel\,IJ1t.l bbflnb~-.:J~-.:J 
v ~ v 

bb~-.:i~-.:ir.rbb 'Vl'Wm t.1~1-.:i'l~~uu-.:iiuuru'IJ1 b ~:wBn 1 r1u b 1Jum'l:wm'lr111:w'\Jr1el\,l.nmbr1~br1'lJ1um'l 
~ v ' 

m'l:Wf11'lrl11:IJ'Urlel\,l.f1t.l (C) ~ el r.rbb'Vl'Wflf1i1-.:i ~-.:JoJ~~1 'J-.:J(,l1bb 'Vl'W-.'.1'11\ ~ ~-.:idr.rbb'Vl'Wrlf1~1-.:JoJ~ 1~oJ1f1f11'l~ rlf1~1-.:J~:i'.l1'15'l~~ 'U 
'U 'U 'U 'U 'U 

v 

u-.:ifi'uu'DJ'l51 b~elrn,i'-.:inm ei-.:i 

v 

J\,l?l1'W'lJel-.:J rl'Uel. bb1.!-.:Jelelnb1J'W 3 mru~ -.:iu 

.d ~ V ~ 1V I V d V I 

• b:Wel ?l'Uf1. :wr1m1-.:i 50-99 rl'W oJ~:W rl'Uel. \,lelt.11-.:J'Welt.1 5 rl'WbU'W?l\,l?\1'W A:B :C = 1:2:2 
~ 

• b~el ?l'Uf1. iir1n~1 -.:i 100-49 9 rl'W oJ~jj rl 'Uel. 1~el t!1-.'.11.Jelt.l 7 ri'Wb1J'WJ\,l?l1'W A:B :C = 1 :3 :3 
~ 

• b~el ?l'Uf1. iir1n~1 -.:i 500 ri'W17'W1'\J oJ~jj rl 'Uel.1 ~el8 1-.'.11.Jelt.l 11 rl'Wb1J'WJ\,l?l1'W A:B :C = 1:5:5 
~ 

7. n1)bb~-:i:-:i~5eln1)b~eln:-:i AUel. a1~iumrutln&i 

• m t.1~1-.:i-:5'\,l 1 iiim'lbb~ -.:i~-.:ivr1m~elf1 ~-.:i r1'\Jel. 1,.,bbJ1 b?l~o.Jm t.11 u 30 i'u flel'W1'W~ r1'\Jel. 'IJ(,lb~m~r1'JU1 1'l~ 
' 

• 'Vl1f1'W1 t.1i1-.:i~1 b'Ll'Wf11'J 1:ifo J1b?l~W l1:IJfl1 'Vl'W\,I 1 ',1 rl 'Uel. '/J\,I b~:IJ~1 b 'Ll'W-.'.11'W~el 1 'l.JoJ'Wf111 rl 'Uel. '/J\,11 'Vl:lJ'iJ~ b'U1fo'V!1.J1~ 

• m t.1~1-.:i?l-.:icl1b mr11i -.:ibb~-.:i~-.:i r1'\Jel. 1 '\Jt ',1el5u ~ vr1el r.r~ eli5u ~:weluvr m t.1 m t.11 u 15 1uu m b~1u ~ iir11i-.:ibb~-.:i~ -.:i 
~ 

8. n1)'W'U~1bb ~'U.:J"!Jel-1 AUel. 

• Vl'WoJ1f1n1'Jb 'Our.rbb 'Vl'W'Wl t.1~1-.:J'J~~'U'U~'Vl1'J r.rbb 'Vl'W'W1t.l~1-.:J'l~iuu-.:ii u uru'l51 r.rbb 'Vl'Wrlf1~1-.:J vr1el oJ'U .b 'Vlrl'Llrl°1T'W?l-.:J vr1el 
'U 'U v 'U 'U 'U 

oJ'\J.1'151;'\'\I b'15'W m'lmelelf1 nn1~elelf1 nn '\Jri(,loJ1f1(,l1bb'Vl'W-.:J rlm'l vr1m~ t.1;1(,l iuoJ1nm'l b'Ourin~1 -.:i'lJel-.:J ?!'\Jn . 
~ ~ ~ 

9. b~el'U1"1l'WbA~b~EJ1f1U AUel. 

• V11n ii rini1-.:ir1(,lf!-.:Jb'Vl~el1.Jelt.1f111 50 r1u R'ti r1-.:i r1'\Jel. HoJun11oJ~r1'JU11'l~ 
~ 

• 1 umru~m t.1~1-.'.11'1el-.:Jbb~ -.:J~-.:J'Vl1el-:5'\,l 1 ',1b~elf1 ~-.:i rl 'Uel. 'VI\,! bb 'Vl'W(,11 bb 'Vl'W-.'.1~11-.:Jri-.:J b~el-.:JoJ1f1n1'Jrllelelf1 rlm'l ba t.1~1(,l vr1el 

nn1~elelf1 vr1el nn'\J ri(,lelelf11,., r1'\Jel. r1u1vrll i1 'J-.:J(,l1bb'Vl'W-.:J~el1'\Jbvi1nm1 'l~~ b'Vl~el 'llel-.:J r1'\Jel. r1m ~ :w~'Vl\,lbb'Vl'W 
~ ~ 

I 
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--------------------------IIM··i!i·iiiiiHWHt-----
"' 10. U'VIU1'Vl"llel.:l'U1E.1~1.:I 

• 'W1t.l'·h.:iW1eJ·:i'l.b~fl1A 'i 1t.lzjel A'Uel. 1~~fl ~\.:J'Vi'i1 1.Jb'lJUrn111:W1.Jelt.lfl11 15 1U bb~~b~eJiifl1'ib'U~t.l'Ubb'U~-.'.l A'Uel. Wlel-.'.l 
" 

'U'i~fl1A1~ ~fli 1-.:J'Vl'i11.J.fl1t.11u 71U U1.Jbb(,l1U~b'U~t.l'Ubb'U~-.'.l 
" 

• 'W1t.1i1-.:iW1eJ-.:JbR1.J'V!Jflj1 Ufl1'ib'U~t.l'Ubb'U~-.'.lb~t.11fl1.J oJ'U. bb~ ~ A'Uel. H~ ?\'Ufl. b'Dunm1:wueJt.Jfl11 2 tJ U1.Jbb\,l1U~\i1Yl1 

"rl{m.11 ~"rlun-.:i1u\>l11oJr111:i.J'\J~ e1\ilt1t.1m1oJ?\eJ1.J (m1vi'1r11b mmoJoJ~b 'Du 1 m'\J bb 1.J1.Jfo~fl'Vl'leJ'Llflr!fl11i1) 
" 

• b~el'W1t.1i1-.:i 11il11.J'Uelb?\Uelbb U~'lJel-.'.l A'Uel. 11il t.JbQ'li'fl~'Uelb?\Uelbb U~b~t.11fl1.J:l.J1 \>l'lfl1'iVl~elbb 'U1'\111-.'.l'U11.J'U1-.'.lbbffi 'lJ?\fl1'\'llfl1'i 

v\'1-.:i1mb~~?\.fl1'\'llbb1\il~eJ:i.J 1 um1v\'1-.:i1u 1 ~b '\Ju 1 '\J m:i.Jfl{_)Vlm m~t.11n1.Jr111:i.J'\J~e1\ilt1t.11 um1v\'1-.:i1u 1 ~mt.1i1-.:i'\J~'U~\>l1:i.Jou'e1 

b?\Uelbb ud1i1t.1hJ'8'fl'1l'1 bb\,lV11m'Duimaumbu~ 1 m~e1-.:i~u1 'lJeJ-.:J r1'\Je1. 1 ~mt.1iuvioJ11ru1\711b'LlUm 1m:i.J~b~U?\:i.JA11 bb~~vr1fl 

m t.1i 1-.:i l:wm oJ~1 b 'LlUm1m:i.Jou'e1 b?\UeJ bb u~ 11il 1 ~bbi -.:ib V1~1',,.J~~l:wmoJ~1 b 'LlUm111i11Tu 1 ~Aru~m'i :i.Jm1r111:i.J'\J~e1\ilt1 t.1'Vl'i11.J\il1t.1 

1fta:>nun1slls:uuva'1 ALIE> . • 

1. A'Uel. 'U'l~~:l.Jel ~1-.'.l1.Jel t.lb~eJU~~ 1 r1f-.:i Vl~elb~elij A'Uel. bflU~-.:JVl~-.:J{eJ-.:J'lJel 1 ~~\ilfl1'i'U'l~~:l.J 

2 . f"leJU~\ilfl1'l'U'l~'lJ:l.JWlel-.'.lbbi-.:Jfl1VIU\ilfl1'lbb~~'l~ b1Jt.11.J11'l~fl1'l 'U'l~'1J:l.J 1 ~ A 'Uel. 'Vl'l11.J1;11 -.:JVl1.J1 h JueJ t.lfl11 3 1U b1 'Ubb\,l 
' ' 

3 . 'W1 t.1i1-.:iW1eJ-.'.l'U'i~fl1A:l.J~'lJel-.'.l A'Uel. 1 ~ ~fli1-.:J'Vl'i 11.J.fl1t.i 1 u 7 1U U1.Jbb\,l1U~ii:i.J~ 
" 

4 . m t.1i1-.:iW1e1-.:iv\'1r11bm11t.1 -.:i1um1 '\J1~'1JrnR1.JH~ a'\Jfl . b'\Junmh Jue1t.1fl11 2 tJ u rn b(,l1u~\il1111 'ji'j{e1:i.J1~'\i'jurn1um1oJ 
' 

r111:i.J'\J~e1\ilt1t.1m1oJ?\eJ1.J (fl1 1v\'1J1 b'WlelloJoJ~b'Du 1 m '\Jbb 1.J1.JBb~fl'Vl'leJ'LlmM1\jl) 
" 

5 . m fl:w m 1{m b~ t.1u bn\il b 'Dumi:1Hfa -.:i{e1-.:i m t.1i 1-.:i ~e1-.:i bR rne1 fla111Tu H oJufl11oJ~nr11i-.:ivr~e1r11Yl'\'111 fl~1 n-.:i~a \ilb~t.11 n 1.J 
' 

bde1m~ b~t.1u lrl ufl{_)m~'\1111-.:i, tJ 65 1Tuii'\J1~b~u~J1i'e1mb~ ~ b~ t.1u 1 um~1fl{_) Vlm t.1mfl 'ji'jeJ?\:i.JA11 bb\,lb de1vr11 u1.J'\IIA11:i.J 

'lJeJ-.:Jl',,.J:i.J1u\>leJU~ 2 d l',,.J:i.J11il~A11m b~~b~t.11.Jb~ t.1-.:i~lilfl~:i.J'lJeJ-.:J'U'i~ b~u~J1ri'qJ 1 tut vr:w b~eJ~\ilr111:i.JJ1i'e1mb~~ bi'.fo1 ~r111:i.Jm~~1-.:i 

bb 1.J1.J~~ri 1ua1m 1mou'1 h 11il'vl'Ll'VI zj,.:i~b ~ t.1uvr1 -.:i1 1r1-.:i b '\Ju'\J1d t.1'1Ju'1:wmflR1.Je1 t.1r11vr11.J ~1.J~V1111 uuoJ oJ-uu ~moJ oJ~ h J1\il:w 
'U 'U 'U ~ 

nm~oJ~B1U1111A 11:l.Jb'U1 h 1 u~ 1 1.J'Vlfl{1Vl:l.J1 t.lU~A11.J bb~n-.:im~JuR~ 1.J'VIA11:i.JdR tJ-.:JeJ1,J,J~nou'e11.Jfl'\'ll~el-.'.lel ~1.J1-.'.l 1 ua 1t.1\>ll'lJel-.'.l 
I !V I _J !V ""'4 ~ 'V <l.J ..J .J' !LI <l.J 

'\111Ul',,.Jel1U "IJ'-.:Jl',,.Jb'lJt.lUfl\>lel-.'.l'lJelel.flt.l:l..11 ru '\IIU\il1t.lA'i1.Jl',,.J:l.J 
" " 

1 u\>leJU(,leJ 1 '\J l',,.J:l.JoJ~'W1 b?\UeJ b~e1-.:i111~?11ifl bb~~ bfl\il'U'l~ 1 t.1'1Ju1 ue1mr1 \>l (,leJ~'WeJ-.:Jbb1\il1-.:J 1 u~ \>l?\1vrm1:i.Jbb:W'Vl:i.J'j,'jYJflY11u 

ri1uoJ~ b'Dm~e1-.:ie1~ 111Tu 'lJeJ 1 ~~\il\>l1:i.Jnuu-u1.Jvru 1u~r11 1.J 

' ' n e1 uoJ 1 fl nu l',,.J:i.J'lJ e1r-.J 1fl ou'e1 fl lilb~ fl I ue1 t.11 oJ1 m 'li'J"IJ'~fl 'lJeJ-.:J l',,.J:i.J b Ylm 'DmA ~e1-.:ibwie1 u?\~ bbfl ~ri 1uvi fl'Vl1 u11 

,,------------------------------------------
11U'1aE>AA'11slJs:TatsLi 111nuu1UUIWEJ'111Ans:A1l:IUSS9A06nt1s • 

11u'1aa1au1fiu9:ulJs:Tat1Liiuu1'1 111nuunn11auiuu1Ei1u ... 
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~ta ~,11Efll1) 
ua\JWS cidaaun,w 

• 

Uch>uaa ciduqun1wts1ue.hvls 

HalEJRUflaJLLClCl IlJEJ.:>U.:>.:>nlL.JrhfivflSSUflalvLh)v LWSl~LD.:>vlnmJus.:>ULaEJLHa.:>LfiU LLClRJlUvSvLLaJ LLclvLLClCl 
OL.Js~lEJuuci.:iclumwu1nu1EJ LLa~5rn§.:ivriL.hcm?vchHsuL0.:>vLLHvLLClClR.:> waa1sJvU.:>vlsvwmu1as1u1su6 wuj1 

OL.Js~u,nslnEJnv 42.5 LLl.:>sLuuci riOmJ~unws.:ivScnOu6 J-u.:i1vL ws1~Ha1EJRuunHaULLClCl LLa~?aL,~fow1u.:ivnu 

LLclvLLClCl 'Sv.:>1vLI11Ll~f11J~flS~QflU1vLLa~lSRflS~QflW~Ulc"i 

llcfvllClClUilvWScifiqCl 

lClEJss suu1c'iuu LLHavw av m1us.:iuri Fi.:imv.:>1 nmY mv.:i1n mJOlarn Ou usJ1s L L.JsEJ ulL.JLLaJmv.:i1n ClcJflL HD.:iu 

w.:iu.:iv L s1 LLavv1nmv.:i1 nc,cJ5v L Ou m1 us.:i uriw .:>?H m1 u.:i u tjunuL s 1 fi1 Ls 1.:izjnu LLav.:i1n c,c} HS.:>LLavLL ClCl lc"iL s 1 
C: I .._ ..:; ..._ I ..._ ..._ ..!. C:: .....: .....:_ - ....,! .....: 

v~ LLUvLL Sv LLCl tlflJU UL S 1 Uflv~ Ha U LLclv LLClCl UlflflJlv~LlEJlflSUW avvlflLLclv LLClCl UUL Ou L S.:>v n WClS S SU UlCl LL a ~av n 

WClss s uu1civ~ luav wa?HL s1 O clumwri 61c"i Ls 15vC1.:>v HU nau u1qLLaC1u L.:>vm u ss suu1cinu5nRtv H dv 

RUc!UEJ00wJU.:>UU1vflJ1RUc!UEJfl.)ULJ1fl WJHUvc:>.:>ULLLlflJl RJ1UC11UlSRfllJ.)EJflJ1C11UlL.Jc"iJEJ USClU.:>vRU?ULULlv 

LL nuv~ lu Ol.:>fllclfJfl LLclv LLClCl L ws ,~an L:tru~vl LI ULlvR uln EJL Sl L L.J~fo ulL.J vlflLllUW L fl l:tClSflS s una1m O LI ~Clcll HflSS LI 
v1nmsria-.:ivrhv1 una1vLL\)vu1ri'101u?uH.:>v?u.:i1msriOLR§.:>vL.Jsu.:i1mFT Sn8SC1riLL.J~fou1udri'1?HLs1a-.:ivri1vv1n 

SSSUUlQ SlvfllEJc:>.:>ULLLl RUc!UEJ05vL ~UUJEJflUUlfl 

u1H1sv1n uavuaa 

.:icJ1v ri ~ nu 6.:izj LLaJJ1 LL av LL ClCl tiJEJasivscno u6L.h ~vns~qn rh ?Hns~qn LLUvLL sv H s.:iv~~ Cl5n.:icJ 10J1 Ls 1 lc"i 
LLRaL UEJU uw/s C'J vlflL LclvLLClCl LSltLJCl.:>vfiU LI LI flS~QflflLLUv LLSvlc"i lLJL HU.:>UUlJCl~JUC1flriu1 ULULlvLUllu'O LLClCl 
Slvfl1EJ5vU1ClLLRaLUEJ LI LLa~a-.:ivfiU.:>1H1Sri0LLRa LUEJ UUlfl UlU LSlULLClClCla.:irnf vO LLciLs1naulusua1S.:>lHlS 

SSS uu1c'id LLa°JlL.J H1Ll1H1SLc!SULLRaL UEJU Ulfi LI ... ri LO UL tiu daJ UH dvUlvlfl "RJ1U1LJ~" L S11LJ~'5ns ssu Ulc'i riLSEJU\JlEJ 
....: ..... .,_ - P'" I ,!_ I ......, .,_ _.. I ..JJ 'I.. I .....: C: I .._ 

LS lL ULlflLlRJlU~ nlvJnm Fllc!ClSLLa~EJflEJLlvWSvJlU RJlU~L H ULlflJl vvCl.:>vm LIL m lL.Jrin.:imv LSLlvclUfllWfl LU UflU 

Ls1d1L o us.:iEJcnuwiv u1c,a.:iCl a~nvm1 u~ LLa~t;iOOrunndvL ciuu.:ivLs11L.J vu u1nv 5ud 5u ri wivHu u1au?v 
fJOOf\df\dlLLflULLlLUEJ LS15vHU Ulc!U?vc"iJEJLUUflU 

LL av LL ClCl L Ou.:i1 H 1s s ss uu1cirl OL.Js~ lEJu uu H 1 ma s1vmEJu1Cl w avv1 ucbdlu'lc"i fi1U1Cl LL av LLClCl Ls 1v~c:>.:iu L w aEJ 

LLa~c:>.:>uLL.:> LLci LLavLLClClnOln1.:tL uunu fi1L Ou LLavLLClCl ri LLWCl\)1 muHanSnm mac,s ~J1?uLLav LLClClO A~ usvau1n u1EJ 

Ha1EJuOCl nvFWL.Js~lEJuuLLa~Oln1.:t 

LLavLLClClUJvriv~OL.Js~ lEJuuci.:is1vmEJFi.:i LL av LLClClc:>.:>umu LU1Hs.:>tiJvLElu L ws1~osva6ac,s1 lJ l.:>Larn}.:iEJ s1vmEJ 
.... .... .-c:::: - - ....... ....: .,_ c .,_ ........... .....: 

ell UlS flS U LLclv LL()() lL.Ja vL RS,~ H LO LI JCll LI UCl L WLlc!Slv RJl LI LLUvLL Sv?HflS~Qfl LClCl ncl Cl 

I 
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su5Auu UchJuaa 

L s1C1cJ0as1v m1uu u0us0?HWJ H LI 0 LLa=ns=Qnila= LicJEJuchv RcJEJ dJ u RcJEJ1L.I ?HWJ H LI 0 Ot;iOF)"ufiuc;10tlu Ls 1ms 
ulULLC1C1f1n5u?utiJ0Lu1fiuuRuC1C1v=LLs0na1 Fh>l.Js:u1ruT1.hnLI a.30 LI. ua:lLiti:xntiLIHa\l 16.30 LI. Tl.Jua::> At\la: 
15-30 LI1 ii L ilJuL c,sEJu s1vmEJ?t1sUiJ1L s 1v=u~fiu uC1rnLaJ u= L HOuums 5C15C18 uns=qu?H°s 10n1E1as1vt;i o F1unutlu 
5n H UcJEJ Ls 1v=u~fiuua0 u CICI 1du1niJulC1EJriu CICI 1L.Jri16uc,s1EJ Ls 1 L d cJ\Jvlf1 Ls 10 fJ OF)"ufiu u 1ntluuaJ L H Ou u R u1nEJ 
auEJlus1ru HScJLLLILLciu1Jlsu1Ju10v~uuRri101uuzj?uLLavuC1rnOu L.ls='51vuOt;iOF1unu 1uC1cJ\Jf1cbJ1ua0uC1C1v= 
ri1a1EJWJHScJLLluu=LsvwJHU\J 

us::Ie.rnuv1n5a1iJu D 

SmOu D 1u?tfoRUJEJ?UL§cJ\JUcJ\JLasuas1vuJans=Qmri1uu LLcicTvOL.ls=lEIUU5uci 

1. lWUfJUFlUflLilSA 

L ws 1=SmOu6v=UJEIL wu'51 UJULLa=RJl U LLU\JllS\JUcJ\J LUCI LacJCI UlJ ri1?t1s=UUfJO F1unu?USl\Jf11EIUcJ\JL Sl a1 U1Sf1 
0 .,_ I ......, - - .); I I O .._ .....: 'I.. I I I C I I 'I.. 

nl\JlU1ClcJEll\JU L.ls=anSfllWUlf1UU a0waC1uf11Sf11vC1lSRnv=LUl~Sl\Jf11El LLa=UJEJaClulf11SL vUUJEICll\J ci 1CI 

2. twuLJs:ansmwmsTHa6emtat>o 

Sm o u 6tiJEJav Las u?H°5lulna o uO m1 uu u0 us0 a1u 1snsuuun"B L v uv1n L.lcJCI 1c"iuchv L c\u ri ua=avuun"B L vu ciu 
1L.160rnaaci1v ci 1c"iuchvOL.ls=ansmw ri1?t1aJuci10 ci a1u1snri'101u1duch0Lc\uri 

3. tasul11ns=c;in uu\lus\l 

H1ns1vmm s11c"isu uavLL C1C1 ?u L.lsu 1ruR L Hu 1=au Sm o u 6v = 1L.1'5"unuu un OL SEJuua=WuaWusaL i!Juov LL Ra L SEJu 
1L.l?mu ms "tlcJU LLU Uf1S=Qf1?HLLU\J us v 

4. smnauqalLilat>o 
- - ......, 0 'I.......: I .._ .,_ 'I.. _.. '1..C:::: - ....: .,_.....: .._ C...,. ..._ ..._ ......, 

JmUUClv=nlHUlnUJEJL.lsuauqam1ULUUUUUcJ\JLacJC1?HLOUL.lf1Cl LUcJ\Jvlf1HUlnHaf1f1RcJ m ssm:ns=CIULLRaLUEIU 
ua=WuaWusa?uLacJC1?t1auqa 

5. smnauqaut>sluLI ti::>EJl11t>1sunici 

L du0v1nsm o u6v=tiJEJ L wus=ouL ulsln o u -Sv Lo ua1s.~foL.1s=a1 nrio waciuu1s uru tiJEJaC1s=oum1 utivL RSEJCI 
?us1vmEJa01c"i 8"R1dsuua0uC1C1?uL.1su1ruriLH u1=au ~00u1suru u >Ju?a s1Ls0 1ULRSEJCI 

quadJtilvlduchlUClCllUilvlnEJ 

lllJJllla\JLLCIClv=OL.ls= lEJUU LLClllCICILUcJ\JlnEJnScJU llS\JllWCILWlllUU1U LLRSc\UfllW 6vl1u uaJ L duWUUJ\JLJal 
L.lacJClflEI FlcJHa\J 8.30 U. LSlflFlJSQLLaL.lnllu\JClJLcJ\Jvlf1lla\JLLCICIOJEI 

1. Wwac,firunnuuC1C1 ROR1wawLuW (SPF) so tlu1L.1 lcwm?t1rb ?uHu1 ua=wJmEJ 

2. Lauf1WaClfirunf1a1U1Sf1UcJ\JflU1c'in\JS\Ja~5Lu LLa=~50 

3. L0cJClcJ\Juuf1llCICI\JCIF1JS?aL~cJW10Cl8CI f11\JSU aJUH UJf1 

4. LLLiv=vzj?uc'iJu1ms ucinm sWwamirunn uuC1C1 Lws1=ua0v1nHacJC11WuOC1ci10 ci HUlvulnsnFTu HUlvcJ 
RcJUWJLClcJS flLLlUS\JafJ50riri'1?HWJRch LfiCIWlf1S=1c"i 

dLOUSS\JlEI C'] riLSlv= 1dsuwavvlf1SSSUU1ci Ua\JLLCICIWa"\J\JlU ri1L.J05u HUCI WScJU riv=UJEJ?HLS1Lic\Ufl1W61d 
I I I O ..._ 'I.. ..... ..._ - ..._ 'I.. ...l' ......, .._ - ,..:; C ......,.); 0 ..._ 

cJEll\J\JlEI C'J llRnlClJ?HnaunaunusssUUlCl SULLa\JLLCICl?HUlf1UUcJf1JUa=uCI llRUc\Ufl1Wf1v=CIUUCllUalCIU 
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Tlile.J TnFla ~ifasssu 
F1ru:5mnssumc1v1s ut'\15mnarnnliv1smc1v1s 
E-mail: kosol.d@ku.th 

b ~€l~'<il1fl~~\91.ll1'V'Jb tl'I.J'U'<il~tJVl~fl~?t{1~1"111:l.J?l1:l.J1'H1fl11bb'V~'LJ'I.J 1 'M51n'<il ~~t1'1.J€l~fl m~:iJ ~?f 1"111:l.Jb tl'I.Jb~f'l'<il:::\91 €l~?1{1~ 
' ' .., 

~~ \91.ll 1'\AJ bb~ ::;'1)~ \9l ~ \9l 1"111:l.J~ qJ b 'Ul;11 11:l.J~~?f ~1~ fl11:l.J8\9l Vlzj'W ~ €lfl11\91 €ltJ?l'I.J €)~ 1"111:l.J b 'U~tJ'I.Jbb 'U~~ 1 'W'U'<il~ tJ~~~~fl 1:::'VltJ~ €)\"1 fltJ.111'\AJ 

fl11bb 'LJ~'LJ'I.J l\?l m~'V'J1 :::fl11~1 b 'W'I.J~1'1.J'1J €l~ €l~rl mm fl fl1'i'~ ~ \91Vl1 fl 1:iJ?l1:l.J1'H1?!~1~fl illl"l 1 b ~:l.J 1 'MfltJ~~\91 ~mbi\'111 '<iJ::: bn \9l 1"111:l.J?lru b 'Ul;11 
' .., v 

\911:l.Jbb'W1~\9lfl11~~\91 bb tJtJ~'I.J'<il:::~~~1 b 'W'Wfl11~~\91~Hr111:l.J~qjb tJ~1 Vl1€l "Manufacturing Without Waste" bb\9l?l.ll1'\AJ 

fl11~1 b'W'I.J~1'1.J'<il~~?f1'1.J 1 Vlfil'V'JtJ11 'V11'V'JtJ1fl'i'?f1'1.J 1 Vlfil 11ilbbn bb 'j'~~1'1.J 1\91fl~tJ bb~:::bfl~€)~~m 1:iJ?t1:l.J11'1?1{1~r1rul"l1~\91€ltJ?f'I.J€)~ 
QJ ,u 'I 'I 

1 i~flfl1bn\9lfl11:l.J;~'V'J€) h i1'W~€l 1"111:l.J?lrub'U~111ilbn\9lt'I.J 1 'Wfl11vl1b'W'I.J~1'1.J l\9ltJb~'V'J1:::1'Ubb tJtJfl11~~\91bbtJtJ~11 tJ~~fl11~\9l 
'U 'U ,u 'U 

?!1tJfl11~~\91bbtJtJ:iJ~m:::tJ11.Jfl1'i' (Process-Oriented Layout) bb~:::~\9l11~~~fll;1:l.Jbfl~€l~~m\911:l.JVltJ1~Hf~11.J i1'W~€l bfl~B~~m 
' ' 

tJ'i':::b.ll'Vlb~mn1.JV11€l~fl~ru:::m11 i~11.J 1flii'b~tJ~fl'Wflfl~\9l b1tJ~ 1 'Wfl~rn~mn'W b'V'W bfl~B~fl~~ bfl ~B~il\?l bb~:::utJmru'Vl\9l?l€ltJ 
.., ' ' 

b tl'I.J \il'I.J m1~\?l11~~~ fl 11~~\9) l'i'~ f11;111M:iJ~m11 i~11.JtJ1~V1tJ1~ ~~ 1:iJ?tu\?l r1ii'u~ntJ?tm'V'J m1~~\9) bb tJtJ~'I.J~\il u~~m1:l.J8\?l'Vlt!'I.J 
' ' 

bb~:::\91 BtJ?l'W B~fltJl"l 11:i.J b tJ~tJ'Wbb tJ~~ ~~t!'I.J bb mfi \9l fl1 'l'€l Bfl bbtJtJ?l1tJfl1'i'~~\91 b ~€l*'U1tJtJ1~~~\91m'V'J L\?ltJ ~\?l fl~:l.J bfl ~€!~~ m bb tJtJ 

*~~\91.llru<nmtJ 1 'Wb61l~'1b~mn'W (Product-Oriented Layout) tJ1 :::f1€ltJ\il1tJ bfl~€l~~m~Vlm fl'VlmtJ tJ1:::b.ll'Vlb ~€l~1b 'W'Wfl1'i' 

bbtJ11tJ1 'Mb?t1'<ili1.JmtJ 1 m61l~'1 ?1€l\?lfl'1€l~ntJ?tm'V'Jm1~~\9)~~r111:i.JV1mflV1mmb~:::~~\91\il1tJtJ~mru 1:iJmfl 'Vl11 ibn\9l1'Ubb tJtJfl11 .., .., 

~~\91 bbtJtJb61l~'1zj~~fl11tJ1:::?11m11.Jn'W 1f1'1'1J\9l bb~:::bn\9lfl1'i' 1 Vl~'1J€l~~1'1.J\9l€lb~€l~Vl1 €lfl1'i'~~\91 bb tJtJ 1 Vl~'Vl~:::~ 'I.J (One-Piece Flow) 

?{~~~ 1ibn\9l?l:l.J\9l~fl111 Vl~ 1 'W?t1tJfl1'j'~~\9) 'V1~b 1~TW1bb~:::\il'I.J'Vl'I.Jfl11~~\9)~(9l~~ 11 :l.J~~bn\9lfl1'i'~\ .. wm'Vlfl~:::bb1~~1'1.J~Vlmfl'VlmtJ 
' ' 

11u~Fii;in1sooo11uua,vn,swaui11uuui;invu 
I 

um~~w1mclm-a~i!i\91 ~el Vl1..11tJflWVl1~1'1.J (Work Unit) ~?l~f1111:::1'i'tJbfl~€l~~mbb\9lb~flfl11~1m11.Jzj~btl1.Ji1h~1~ru .., v 

'1J€l~?l1tJfl11~~\91 bbtJtJ~'W L\?ltJ~11 tJmtJ 1 m61l~'1fl1'i' ~~\91 tJ1:::f1€ltJ\il1tJ bb 1~~1m11 3-12 fl'W bfl~€l~~m~~\9lb~tJ~ 5-15 bfl~B~ 

bb~:::'V11'V'JtJ1fl'i'~'I.J 1 ~~1 btl'I.J 1 'Wn'<ilfl'l'1:l.Jfl1'j'~~\9) bb~~:::b61l~'1fl1'i'~~\9) 11ii'~fl11bb 'U1~'U~'I.J~1'1.J'Vl1€l~~\91.llill6n~~~fl'\:'J'ru::: 1flii'b~ tJ~fl'I.J 

(Similar Products) ~€l~1b'W'Wfl1'i'b?l1'<ili'Wn'<il:::~~~1'1.J 1 tJtJ~m :::tJ1'Wfl1'l'ii'\9l 1 tJ ~~t!'I.Jbb 'W1fl\9lfl1'l'€l€lflbbtJtJb61l~~fl1'i'~~\91'<il:::~'<il11ill1'<il1fl 

'1J'W1\9li'Wfl11~~\91mtJ1 'I.Jbb~:::'U'<il~m~mifo~ uTvi b?l1.J'Vl1~m11 Vl~ 1€ltJb 1m'Vl1~11.Jbb~:::nmm1l~br1~€l~ zj~iJfl'V'JtJ 1 'W?t1tJfl11~~\9l 
' 

bbtJtJ Job Shop €l~1~ h~~11.JfaV1:::bb~'W 1°11\91€ltJb'Vl:l.J1:::?l:l.J 1 'W?tfl1'1.Jfl1'l'ru~~fl1;111 ~€l bb'W1fl\9lfl11~~ \91bbtJtJ~'W (Lean Manufacturing) 

~:iJ~m11 VlmbtJtJ'Vl~:::~'I.J (One-Piece Flow) L\9ltJ:Wfl111 Vl~'1J€l~~1'1.Jbb\9l~:::1'1.J\il1tJ'U~:l.J1ru 1:iJmfl ~ ~t1'1.Jfl11~~\91 bbtJtJ 1 Vl~'Vl~:::~'I.J 
' ' 

~~?l'WtJ?l'Y'I.Jfl1'j'~~\91bbtJtJb61l~'1~* 1 ibn\9lfl111 Vl~\9l€lb~€l~bb~:::~\9l nm'i'€lfl €ltJ vh 1 ibn\9lfl11b ~:l.J~~\91.111'\f'J €l1'Vl ~\9lfl11:l.J~\9l'V'Jm\9l 

1 'Wfl1'i''Vl1~1'1.J'1J€l~bb 'i'~~1'1.J'Vl1€lbfl~€l~~m ~\?l'V1~nmil1m'i'~~\911 vfi'W~~ ~\9l?l~€lfl~1'1.J1:::Vl11~~~mb~:::~'I.Jfl1fl~fl~~ (Work in Process) 
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----------------------------IHii9Miii~iM~=I----
~el WIP 'a';itJ~ bn\91fl1'a1 mlel~1~~m i'Jei~ Vl1 t i\1)191 ~~'pl ~siv\ii\o1Wl1'1'lbbsl~sl{1~ ~611111 'at Wltlel~~fl'ab\91tl bJ~1b tJwi'el~sl~YlU ~tJt 'IJ 

' ' 
YJt'l'lmrnm'a~~'pl ~~ rnrusi1tim'a~~'pl{uibu.\ol~el~ ~rnbbwt~ 1\91~191-;i1~ ~ bbtJtJ'pl1tJrn~rnum'a vY1 t iin191<tJrum\ol-;i1tJsirub tlsh 

~ "~ 
b\91tlbu'l'l1~fl1'a6ll'IJ~1tJ{w1 W~m1~ mJ';itl ~~'pl, bn\91\ol';i1tJslblJb tlsh t W~tl~Yl1~6ll'IJ~1msl~bb~sl~mJ;itJ ~~'pib n\91~1'1J'ael~ 1W~1fl "~ 
'a';itJ~bn191'UqJWltl'a~sl1W1W~m1~ ~1m 1uv\m t i\n191\ol';i1tJ~qJbi!ti~'IJ 1 'pl1tJtJ1 b\91tlbu'l'l1~fl1'asl~elfltJ1 flf U.bsl~ fl1'amtJeltJt Will 

sifl~11 'Wviu b ilel~ \11 mn\91b -;im'ael\olelti t um'aii~b \ol~el~ bbsl~'a~ ti~ Y11~ 6ll'IJ~1ti ~~ fiu'Ylm 1u1\olb~u1\91~ fl~1bb wY11~ tlfotl'a~ ~~'plm'l'l 
" ' 
\91';1tlfl1'a~\91sl1tlfl1'atl'a~ fleltJt Vll.J\91-;itiitlbb tJU 6llsl61fl1'a~~'plbbsl~fl1'atJ1'a~tJtJ~tJmrn t { b\91tlbb~sl~b 6llsl61tl'a~ fleltJ~bm 'a~~ 1Ul.h~tJ1W 

2-4 \ol u bbsl~b\ol ~el~ ~rnmi1flmi1titl'a~ bilYJv\~ 1b tlwn tit U6llsisi'b~mff u ~el t w.n191fl1 'a1 {YJ!'l'lmrn'iiiiitl'a~i!YJ5il1'1'lbbsi~ tJ\91 mu 
' 

~elfl1'alpi eltJsl'IJel~1-11t~,el 'a';ltJ~ ~~'piil1'\'lsl~f u"i 1rn~ ~tJsl~elflbbsi~'li-;i~b -;isi1tl1 fl1'a~~'plv\si\91si~ tJ1 fl b\91ti'U"i ~tivi'1fl t {~\11 'aW1 
" " 

fl1'aslf1~sl1tlfl1'a~~'pl~'IJ 1\91bbfl 

• l'l~'U'l'IJl'l'l~laVI (Manufacturing Process) tl'a~fleltl\91';1tl b\ol~el~~fl'abbsl~'a~tJtJsltitJsl1tw'i~flt .fl tin"irn'atJbbtl'aitJ 

el1'VI b\ol~el~fl~~ eltlrnru~tJ~\91 b\ol~el~i'.ielYl\91sleltJ 
' 

• ~'UU'l'l'a'WaVI (Manufacturing System) b191tl\J'aW1fl1'afl'a~tJ';l'IJfl1'a ~~'pl ff tJYJt'l'ltl1fl'abb 'a~~ 1'1J1 w.fi \91\ol';l1tJb ~eltJ fo~ 
fl1'atl£j~~1 'IJ 'a';itJ~'a ~tJtJ6ll'IJ~1tl t '1Jfl1'ab\ol~m.£i'1m1 'IJ'a~m1~ mJ';jtJ~~'pl 

~~ouoon11uu1tsaamsr.1a~ us:nou~:>a 

1. n1vruvin~niieivi~oa~1aRliru9f (Product Fa miUe s) b ~el~b\ol'a1 ~Wl'a~ tl';IW 1'a 1 ~slbbsl~~ 1bb tifltl'a~ bilYJ{w 1uv\ii 

~fl~~\ol~1tl\ol~~ff'IJ\91';1tlfl1'a~\91Vl1'aWl (Classification & Coding) 'pl1tJ~~flfl1'abYl\olb'IJbsl~fl~tJ (Group Technology) b~el 

sl\91 \ol';i1 tJ;tJ4Jel'IJsl1tl fl1 'a ~~'pl\9) ';it) fl1 'a~ \91 ~~ 'pl 1tJ'pi'a ~~ 6l ~~'pifi' ru6Yi~~el 'U"i ~ ti'iiiii~ fl~~ \ol';i1 tJt fl~b fim ff um el'U"i~ ti'iiiii~ fl WJ~ 

\ol';l1 tJt fl~b fim ff u 1191bbfl it1~1~ 'll'IJ1191 fl'a~tJ';l'IJfl1'a ~~'pl zj~mti tu 6llsisi' fl1'a ~~'pl tl'a~fl eltJ\91 -;im\ol ~el~~ fl'a~sl1fl mi1 titl'a~bilYJ 

b ~el t {bb tl'aitll w.sl~"i !'IJJ"l1ti t U6llsi61'iiiiim 'ab tl~tiuiutlelrn i~ b\91ti ~~m'a~~'pibb tJtJ* ~~lpJJi'ru%1 ~~191-;i1~ ~ b\ol~el~ ~fl'alpi1tJtl'a~bilYJ 

~~'pifi'ruwnti t U6llslslb~mff u ~el t W. n\91fl1'atl'a~sl1W 1'1J'a~ m1~fl'a~tJ';i'IJfl1'abbsl~b n\91fl1'a 1 mi~m ilel~ b\91 tiiibb WY11~\911 b 'W'IJfl1'a 

~~'15 
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Tv1E.J TnAa ~fiasssu 
F1ru:5mnssumav1s u1115mnau1rn:tv1sF1181r1s 
E-m ail: kosol.d @ku.th 

a) fl1'.il?l'.i'J<ilflel'U~'Jelfl1 ell?l1 (Visual Inspection) b'9lc.Jb 'V6'1fltlrutYll ;Jf11 c.Jfll'l'H ~m:::~6'1flt1rutffl1:J.JAif1 c.J'IJti;J€ 'WITW 

b) fl1'.ilil1bb'Wflbbl;'l~i[(Pl'Vl1'.iifl (Classification & Coding) b\91 c.J\91'i1~?1tl'U6'1fltiru:::fll'itltlflbb u u '8m'l'')'W zj-:J'il.1?1~:::t1nn 1vru\91 
'\J 

\911:l.JArua n tirutVf~tlfll'i,tr '9lflfl:l.J€m1'W b ~'W 'i'UYl':i;J 61Jtlf11Vf'W'9lfidt'U1'Wfl1':i 6'1fltirut fl1 ':ib 'V;Jl'W bYlA b'Wbi;'l~fll':ir,Ja\91 b tJ'W~'W ~1-:ii1 
• • '\J 

~::: Wnmmn L 'Wfll':i~l bb 'Wflbba:::'iJ'9l'Vl1':il-1m~;JVf:l.J'9l 11mf ;J,tr'9l'Vl1 bb u u (Draw ing) 'l vibtl'Wm\91':l}11'W 

c) 1bl-1'.i1~'1,fr1'.i~'U'J'Wfl1'.ib'V!l;'I (Production Flow Analysis) brjt1-:i~ 1n €m11'W\911:l.J\91':itfla r,Ja\91t1ru't'l (Part Famil y ) 
'\J 

iJ A11:J.JAif 1 c.JA a-:i'l 'W fid:O'U1'Wfl1':i r,Ja\91 ~ ;J:WA11:l.Jb D'W 1 tJ1~~1:::u€'W-:Jl'W6'11'WA a l c.J~1 c.Jfll ':!Afltll b 'Ubb?1'9l ;J-rr'W\91 tl'W fll ':i r,Ja\91 ( Product . 
Routi ng) '8m 'l1'W~iJ,rr'W\91tl'Wb 'WfiJt'U1'Wfl1':iAalc.Jf1'W (Sim ilar Route ) ?11:l.Jl':ifl'il\91b'Vlflfl:l.Jb tl'W\91'it flm~mn 'Wb~ tl ,tr\91b\91~c.J:l.J 

• '\J 

b A~tl-'.l'il m bbi;'l:Otl'UfiJfU?l1j'Uf'l'W'Wb VlbVf:l.Jl :::?1:l.Jfl'Ubb(o] i;'l:::fifl:l.J b'9lc.J:W,rr'W\91 tl'Wfll 'il bA':il :0111 i -:i{1 . . . 
• 1bA':iltv1fl1':ihrnmc.J'l 'Wb-:i-:i1'W (Factory Flow Anal ysis) b\91c.JAflt11bA~m'ilm~1nm:::m'Wfll'i(o]l;J 1 bbat~\91b'l.l1 

b tl'Wflzj:J.Jvtaflb~tlb Vlbn'9lfll 'i 1 Vfi;'j'(Jt);J;Jl'Wbtl'W 1 'Utlc.!1-'.lb ~c.J'U~lc.J~1 c.Jfll ':ibbu';J T ':i;J;Jl'Wtltlflb'D'WVf1j1c.Jc.)tJ c.J (Processing Unit s) bbi;'l:0 

'il'9l?l':i':ibA~t1-:i,trm~t1n'l1lbb(o]a:::m:::m'Wfll':i 11mZ-:if\'1vr'W'9lba'l.l~a1iu.&'W\91tl'WfiJt'U1'Wfl1':i (Process Rout e Num ber) vr~ti 
'\J 

PRN bb?l\91;Jbi;'l'IJ':il-1?16'hiu Process ing Un its b~'W PRN168 bb?l\91-:JD;Jfl1iu.rr'W PU1-PU6-PU8 bbat11'9lbbr,J'WfllJfl111vra 
'\J 

• 1bA':iltv1flzj:J.J'8'W-:Jl'W (Group Analys is) b'9lc.J~1 bb 'Wfl'8m1'Wb 'Wfltj:J.Jvtan bVlbtl'Wn tj:J.J€'Wc.Jti c.J b'9l c.Jbb(o];;-i::;nzj:J.J~ flf11Vf'W'9l 

b 'Vlf1'Uflfl:l.JbA~tl-'.l'ilfiJ8tlc.J~?ll:l.Jl'ifl(9]1 b'W'Wfll':ibb 'U'i':i'Uf16'l:J.J€m1'Wb Vlb?l~~t'W 
' '\J ' 

-------- wi'1ei~1.:i1?11'.i1.:lfl1'.iiil1bb'Wflbbl;'l~~(Pl'lll1'.iifl (Classification & Coding) --------

P-0 01 

P-002 

P-003 

P-004 

P-0 05 

.. ,k • 
'!lil '!l\lil';l\l 

(PART 
NAME) 

l~ol'V1J 

(DRIVE 
SHAFT) 

~ 

61fi'leftw:: 

1,J<J-1~ 
" (SHAPE) 

Vl 'l-1 fl'l ~ 1J O fl 

(CYLINDRICAL) 

-s'illij 

(MATERIAL) 

" v l'\11'1flfl'1'"1 

(STEEL) 

ll~'U'l0'111J ' "' d ~ tj 

llfj'LJ?ft Vl'1tJ1J 
(SUPPORT (FLAT PLATE) 

PLATE) 

0'1W'UtJ1J 
'\J 

(ALUMINUM) 

?111fllflRtJ1 

(BOLT) 

VIDR-1 

'lliJ'1lVl'11 

(FLUID 
PIPE) 

,~D '1lf1tJi 

(GEAR) 

Vl 'l-1 fl'l ~ 1J O fl 

(CYLINDRICAL) 

Vl'l'11110fl'11J 

(CIRCULAR 

TUBE) 

" v lv1'1flfl'11 

l'lli1JO'U 

(CARBON 
STEEL) 

YliJ'1llV1'1 

(COPPER) 

" v l Vlii flfl'11 
Vl'l'1fl'11J " 
¥JrnvJD'1 ~ 1Jll'11'1 

(GEAR TOOTH) (HARDENED 
STEEL) 

I 
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~.. ~ 
';l1Sn1';i~'i;ll)l 

(MANUFACTURING 
PROCESS) 

.. " fl'1'1 + ~1Jll'tl'1 

(TURNING+ 
HARDENING) 

Mvi,a,'601 

(LASER CUTIING) 

61J:ffu1tl + lflatJ1 
'\J 

(FORGING+ 
THREADING) 

6\'vi + ~1J 

(BENDING + 

COATING) 

fla-1 + nvi,V1D-1 

(TURNING + 
GEAR HOBBING) 

'll\l'llil 

(DIMENSIONS) 
m1i.'1f~1\I 'Vl:1.J1m'Vlq 

(Application) (Remarks) 

050 X 300 1J1J. 

1 'Ul 1)'):;1J1J 

..:-1n1a-1 

(Powe r 

Transm ission) 

v 

100 x 200 x 10 10-1fo~us1:1u 

1J1J. mtJ1 u1m-1r1{1-1 

0 10 X 50 1J1J. 

0 20 X 500 1J1J. 

0100 X 25 1J1J. 

'l~uu.-;-1 

J1iru 1ijviwa fl 

(Hydra uli c Oil) 

fl111J 

Vl'UVl11Rl'1 
'\J 

v 

tl1v1irrnu1 

fl111J 

" W11'1ll'l'1 

tl1ufla1-1 



FAMILY A 

FAMILY A 

FAMILY B 

FAMILY B 

Family C 

Family C 

2 

3 

4 

5 

P-001 

P-002 

P-003 

P-004 

P-005 

P-006 

l~mf u 

(DRIVE 
SHAFT) 

v 

l~msZu 

(SHORT 
SHAFT) 

bb~tJ"lD'1fU 

(SUPPORT 
PLATE) 

bb~tJ'fl"lDU 

(COVER 
PLATE) 

lYJ8'1lntJ1 

(Gear) 

bvJD'1li1fl 

(Small 
Gear) 

m~'U';l'Un11 

(PROCESS NAME) 

;~-r l)lf;l~ 'U 
' (CUTTING) 

blil1~i (DRILLING) 

b~elll (WELDING) 

'W'IJ~ (PAINTING) 

1)11';} lillil el 'Uflf;1J.fl1 'W 
' 

(QUALITY CHECK) 

n1:ru-;i'Um1 

ffl:iii';l llf1'U 

(COMMON 

PROCESSES) 

Avi -+ na'1 -+ l\J,:; 

-+ ~Ubb~'1 

Avi -+ na'1 -+ l\J,:; 

-+ ~Ubb~'1 

AVlbilb'liDi :+ b\J,:; 

-+ i vir1uw1 

AVibab'liDi-+ l\J,:; ., 
-+ i vir1uw1 

flR'1 -+ tlV!l vJ D~ -+ 

~ml ~'1 -+ ivi f1uw1 

na '1 -+ nvi b vJ D'1 -+ ., 
~Ubl ~'1 -+ iviY1tJW1 

bA~ei~-.b'nn1"1.1f 

(MACHINES) 

CUTIING fVIACHINE, 
LATHE, DRILLING 

ML\CHINE 

CUTIING fVIACHINE, 
LATHE, DRILLING 

ML\CHINE 

LASER CUTI ER, 

DRILLING ML\CHINE, 

SURFACE GRINDER 

LASER CUTIER, 

DRILLING ML\CHINE, 
SURFACE GRINDER 

LATHE, GEAR HOBBING 

fVIACHINE, SURFACE 
GRINDER 

LATHE, GEAR HOBBING 
fVIACHINE, SURFACE 

GRINDER 

,., 

ml1'ili.i 
(TIME 

SPENT) 

60 tn~ 

45 tn~ 

30 m~ 

35 tn~ 

75 tn~ 

60 tn~ 

A';l1llbbP1nP11~ 
'Vlll1tlb'Vll)l 

b'Un,~m'Wm, (Remar~) 
(Differences) 

'tltnVJ\il1'1fltJ 

(0 50 x 300 lJlJ. 

vs 040 x 250 
lJlJ .) 

v 

m , lJtJ,1 Ruff1, 

lYm,iu 

'tltJ1Vi\il1'1fltJ (200 

X 300 lJlJ. VS 

150 x 250 lJlJ .) 

~11..JltJYltJb vJD'1 

lil,'1ntJ (16 vlu vs 
20 Ylu) 

b,fo"1,tJAtJ8 flil1'1 

li1flfl11l~ D'1lf1tJi 

~ v 
bv1anmn 

(il1'1bfl'lVI 

"lEtJn1m1u 

itJAD tJflR'1 

'1Vi'1'1 

U1'111..J 

(i\'D'1~tJ~ 

lfim /iilJ 

.. "' lfl"lD'1lJD 

flvibvJD'1~ 

\il1'1tltJ 

.d v 
VIAD'1fl1"l 

bl"l'1UVIA1 

~1e1 eh.:i beJfl6'11".ibb6'1'91.:i~ 1r~\Ji 'W1?1eJ'Wfl1".it:J~ 1?1 

a, ...; ., 

1'l'lilbA1iJ4q)n1 

(MACHINE CODE) 

MC-101 

MC-202 

MC-303 

MC-404 

QC-00 1 

b';l611'Vfti 

(PROCESSING T IME) 

15 m~ 

10 m~ 

20m~ 

25 m~ 

10 m~ 

fillilffl:ii 
(MATERIAL USED) 

~ ' 
bv1ilflbbfjtJ 

(STEEL PLATE) 
., . 

:ilu~,u ~ri'vill'11 

., . 
,lrn,tJ~l\J,:;"lb b<11 

SJ 

fl1elfi'U1tlb 'Wllb~ll 

(DESCRIPTION) 

« 0 

A1lJ'tltJ1VIVlfl1'\!1 tJVI 

. v 

b ~DlJ1.J"i:; flDU:iltJ'11tJ 
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Tv1E.J TnAa ~fiasssu 
F1ru:5mnssumav1s u1115mnau1rn:tv1sF1181r1s 
E-m ail: kosol.d @ku.th 

• lbAdl ~v{mc.1n T~F-Ja(ol (Line Analysis) blJlc.ifil dd~tlal~tlflld1 vrin'1bV!m ~?!:W~?!IJlb 'Wbb(o]f1~fl6'1:W:s''W-'.ll 'W b,lu oJIJIYll iJ-'.l 
' ' ' 

T d-'.l-'.ll 'W (Plant layout) 

• lbAdl ~.,,{bA~B-'.lih :i (Tool in:; Analysis) famb tJ-:i:s''W-'.ll'Wbb\'lfi~bA~B-'.loJm btl'W Tool in:; Family b~Bf11Vl'WIJlfl~:!.JbA~B-'.l 

ifoan l':lru~b~c.11f1'W 

• a 1w fo :s''W-'.ll'WoJ~(o1B-'.l~lJ (old&\1Ji(oll:W (Route Card) th ~n v t1~1cJ'IJB:Wa ba'I.IYl I th ~ bfl'Vl:s'm 1'W (Part Number ) 
SJ 

a 1;t1off'W(olB'Wbbfin h~b[l'VlbA~B-'.loJfidbb\'16'1~m~t11'Wfll d b1alY1°l'6'LlBD&l-'.ll'W blal fll d~\ bA~B-'.l bbfi~bA~BcJifo~ i lbtl'W 

1i &1n~~ il v 

(Subgroup 

Code) 

~ 

b'W~1'1J'U 
A-01 

(Drive Shaft) 

~ 

b'W~1 '1J'U 
A-02 

(Drive Shaft ) 

U.MJt~~ 
(Metal Plate) 

B-01 

U.MJt~~ 
(Metal Plate) 

B-02 

bvJiJ4 

(Gear) 
C-01 

bvJi>4 (Gear) C-02 

b'V1'11 ~0 ~ 

'tl\J1Vil 'v1f\J 

(Lar-se Shaft) 

l'V1'11~0~ 
~ 

'tl\JlVilfl fl 

(Smal l Shaft ) 

"r-iuu1-1 

(Th in Plate ) 

llr-i1J'v1\J1 

(Thick Plate ) 

bvJ0'1lJ1A'l211J 

(Standard 

Gear) 

lyjo-i'tlmvi lan 

(Smal l Gear) 

~ ,k 
1Wl'!l\141\I 

(Part Codes) 

P-00 1, P-002 

P-003 , P-004 

P-005 , P-006 

P-007, P-008 

P-009 , P-010 

P-0 11, P-012 

bA1eJ4lijfiffl"1'lJ 
(Machines Used) 

Lathe, Orillin -s M3chine, 

Heat Treatm ent 

Lathe , Milli n'? M3chine, 

Grind in-s Machine 

Laser Cut te r, Punchin-s 

Mach ine, Surface Grinder 

Plasma Cutte r, Orilli n-s 

Mac hine , Weldin'? 

Mac hine 

Lathe, Gear Hobb in-s 

Mach ine, Surface Grinde r 

Lathe, Gear Hobb in-s 

M3c hine , Heat 

Treat ment, Polisher 

• lS 
1il1\l';l\1'1J\l\llil\l 

(No.of 

Processes) 

4 

5 

3 

4 

5 

6 

'Vlll1tlb'Vll)_J 

(Remarks) 

Mo-im'lll 'l-iu vi~-1, 
" ~ A0'1~ 1Jbb'tl'1 

Mo-irnwml.J 

mJu~1r1-1 
SJ 

d ~ 
lYUJfll llJb'll 

vlua n a-1 lb 1.lrnJ 
SJ 

" ' 
'U\JAO rn ~o lJ 

Hrnn mu 

1 { w1~0-1'0m 

11lJfl1J lyjo-i lafl 

2. l-11'W'Jt:Ul-11bb'Vlfli'lb'Vl:Wb ~elli'fh:Jli'f:IJ~6'lli'f1 ~fl1';it:J~ l?l brjB-'.loJlflal c.ifll dF-Ja(ola'W 1~ll-'.lfll dF-Ja(olb 'Wel(oldl ?!BIJIAaB-'.lfltJBD?!-'.l ~ . ' ' 
Vl~B r111:wJi'v-'.lflld'I.IB-'.lan Al b ~Bb l.1fll d 1 Vl6'l'l.leJ-'.l-'.ll'W~A11:W\'lm rjel-'.lbb6'1~?1{1-'.lr111:wY1-'.l'l'Wh'l lXnt1anfi'1 blJlm b 'VlflA1 'VllJ (Takt T ime) 

SJ SJ 

b ti 'WtloJ ,foffi 66 ?1i!t1 ?!'W'Wfll d11-:i bbF-J'W fild F-J a(ol b ~ eJ?!f 1-'.l ?!:WIJI m:ovr11-:ieJtJ ?\-'.) ~ nt1e1(ol d 1 m d(ol vtl ?!'Wels'.l ri' 1i-:iiteJ bb 'Vln r11 'VllJ~ v b tJ 'W 
' ' ' 

·d':i-'.l b 1m ~?!:oi el'W el\91 dl r111:wi e)-'.j m d'l.lel .rnn A 1zj-'.l fin 'l i ,JIJI ?!:WIJI 6'lm c.1m d l:-ia\91 'l oX?!eJIJI r1a e)-'.J nrn11 V1'WIJI m d l:-ia\91 ~t'W n t1 del ti 
SJ SJ ' 

b 16'11 F-Ja\91 ( Cycle Time) fildrl l'Wl f\Jl"llbb 'VlflA1 'VllJoJtdh b 'W'WflldVlac!oJl fl 1~oJIJIY11 bbi:-i'Wflil?!lrn51dbbVl-'.l Af\Jl"ll b~v tl ft1m c.ifll dF-Ja(ol 
SJ ' 

b l.1bnlJlfil d 1 Vlfi\'lelb rjBs'.l blJlcJ?\lc.ifll dF-Ja\91v(11 tJ,;i:oJ.l-'.lb vi c.i-'.lflldtJfob tJ~cJ'W irc!flldoJIJl11-'.lbA~el-'.loJ m zjs'.l b vlcJc!bbl°lfll dtJf t1btJ~ cJ'W;-'.lfl6'111 
' 

A-'.l 1J.lb vim ~B(o]Bfl 1d?!f 1-'.l?!:WIJl6'lfl1 d 1 Vl6'l blJI c.1v(11 'Ll~lbb 'VlflA1 'VllJfltideltlb 1al i:-ia\91JJfl~r'.f~tJ?!'W b 'W A11:WVl:!.Jlc.lbb6'l:OJJfltlfl b 'db ~c.lflbb 'Vl'Wfl'W 
' SJ SJ 

bb\'l~oJ~ -'.l bbald Btl nm F-Ja \91 bb?\1J1-'.lficJn1acJ;IJI All:W?\1:!.Jldfl'l.lel-'.ldttltl fa c.1~1 bbb 'VlflA1 'VllJb ti'Wffd'Wflatlfltlel\91d1 fil dF-J~ \91 (Prcd uct b n Rate) 

I 
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~ -1tuntJeJ(>l"Jl \Sl11lJ~tl -'.lfrnan AlvlliJb~t:nnt1tloJoJ c.J\Sl11lJ?\1lJl"J[)Vl~tl f11a-'.lfl1"J ~~WIIB -'.j"J~tltl ~-1,!ualJIJI am J 1 Vla(>lllJbb m~IJI au 
~ . 

oJ~bnlJl:ff rn~eJ \Sl11lJ AtlVl'Ll lfll"J 1 Vlarn c.J1 um c.Jfll"J ~fl(>l?\eJIJl\"I aeJ-'.lfltl 1"11 bb 'Vlfl r11 'Vll-J Vllfl b1alfl1 "J 1 Vl61'Vel-'.l-11 U?\-'.lfl11 bb 'VlflA1 'Vll-J 

Takt Time 
d ii O ~ I O 

b 'J ~l'Vl 'Y'f'.iel :IJ Vl 1.:! l'W~Vl 6bb~ ~ :m ~Vll .:! l'W 

'l.n:IJ 1W.:!1'Wbb~ ~~fl~ 

'Vl~eJ Modules of capacity= Cycle Time 

Takt Time 

TAKT TIME, CYCLE TIME AND LEAD TIME 

i:11Vl'fofl1"J1°11mruVl1 bb'Vlfl r11 'Vll-J:W.ff U(>ltJUVlafl ;-1{1 

~ 

Cycle Time 

I I I I I 

TaktTime 

= Lead 
Time 

• l°llmruVl1nm~Y1{eJJ.JV11-11U?j'V15 (Net Available Operat ing Time) b1J1c.J~1J1oJlflt1fo-1m1b'V1V11-11U(>laeJ1J1'1hmm 

vt1-11uvi'rn~h m1mVl ~1J1imba:onm bbflL 'VDf!JVll r111J.J'IJ1J1'VeJ-'.l(>ll-'.l ~ ~-1~1eit:J1-1 

• b1al\flelfl:Ofl1"JV11-11U (Time per Shift) 

• b1a1Vlc.J!Jlifl . 
• V11\"111lJ?!:Otl11Ji (Clean) 

• nm?11Vlfo(>l 11,;iaeit1arnY1br1~ei-1oJm 

• ifl'V11U'V11 (Lunch) 

• naTVl'f1ftilJV11-11U?j'V15 I fl:Ol-'11-'.llU (NAOT I Shift) 

fl1VlUIJI 1 Vlbb\fla:01u V11-11U:W?\1lJfl:Ofl1"JV11-11U 

• naTV1Y1{eJlJV11-11U?\'V15 I 1UV11-11U (NAOT I Day) . 

48 0 mvl 
- 20 mvl 
- 20 mvl 
- 20 mvl 
- 30 mvl 
390 mvl 

390 x 3 = 11 70 mvl 
• NAOT/Day 11 70 x 60 = 70200 1mvl 

• Vll'U~mru A11lJ~el-'.lfl1"J?\1Vl'rtlfl1"J(>leJtJ?\UeJ-'.l b!Jlc.Jf11VlUIJI 1 VleJ(>l"J1A11lJ~el-'.lfl1"JVl~eJ'U~lJlru-'.l1Ubb(>la:ob~eJU 24000 Vl111c.J 

nmV11-11u 201u/b~eiu ~-1,!u'\.J~mrur111J.J~ei-1m1ba~mb(>la~1u AeJ 1200 Vl111c.J 

• A1mruVl1ri1bb'Vlflr11'Vltl faml1oii'e1J.Jambb'Vluri1 ;-1'6' 
~ 

bbV1rwi.1vi:if = 70200 1'W1vi I 1'W = 58.5 1'W1vi I 'Vl'W'Jti 

1200 'Vl'W'Jti I 1'W 

1"11 bb 'VlflA1 'Vll.JVl~eJ ~aa'f1 5~ l°llmru 1~bb?\IJl-'.l11'\']fl'111-'.l 58.5 1Ul'Vl oJ:o:w€u-11mf\1J1:ff UVl~-1Vl111 cJ 'UeJlJa;-'.lflfl11oJ:Or1fl1 'b'lJ{tJ . ~ ~ 
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Tv1E.J TnAa ~fiasssu 
F1ru:5mnssumav1s u1115mnau1rn:tv1sF1181r1s 
E-m ail: kosol.d @ku.th 

• ihi t1l,Jabb YlflAL 'Vll-J bb?i1J1-'.lF-Ja~1c.1m1'fJV1le:i bbF-J'Lli;)lJb ~t11bA"J1tvfoJIJl?ilJIJ)f1fll"Jt-'.l1'Ll (Workload Balancing) fac.1 

'Ll16UtllJf1lJ11 ifot1 flbb 1J1Jb'llf1flfl1"J F-Jafl G'11'Ll "Jt11Jb1 all-'11-'.ll'Ll?ilc.lfl l"JF-Jamt1 \ U'l.J°Jtflt11J~1c.1Jt11Jb1 al'Vll-'.ll'Ll°Utl -1 brl~tl -'.loJ m "Jt11Jb1 m 
'\) 

'V11-1 l 'Ll 6Ut1-'.l bb ".i-'.l-'.l1'Llbba:onmfl11J-1 bA ~t1-1 ~ -1i1 r111J.J~mZ 'Lli511J1 c.Jfl".i-'.l f11Jbb 'Vlnri1 'Vltl ~-11!'Lln m fl11 b~'LlbA ~t1-'.loJf!Jflfl'u1m b v\c.11Jn1J 
'\) 

1 Yll-Jbb 'Vlfl ri' b ~ tlrl1'Ll1fl.l"Jtl1Jb1 mmfl"J~l'Llfll"J F-Jafl\>I t1Vlil1c.l Vl1f!Jtl 1J b1al'V11-11'Ll°Utl-'.l brl~B-'.J,J mmnilbb Yl flrlb 'Vll-JR oJ:O~tl-'.l'Vllfll"J 
~ '\) 

uf 1JrilJIJ) aa1 c.ifll"J F-Jafl~1 c.ifll"J b ~lJ bA ~tl-'.loJ mVl~tlfltl-'11-1 l'Llbbfit ~1'Ll1'Llbb 1-1-'.ll'Ll fac.1vf'11 Ufll"JU"Jt blJ'WJt11Jb1al'V11-'.l 1'Ll6UB-'.l bb 1-1-'.ll'Ll 

bbfi:Obrl~tl-'.loJm b ~ t1Uf 1Jrl11lJ?ilJIJlf1fl1"JF-JafloJ:Ol-l-'.JD,JoJ c.lbb "J-'.l-'.ll'Ll b tl'W~1;1J bb "Jfl blJI c.1vl,;i11ru1 mt1J1'Ll fl1"Jbbf1:0"Jtl1Jb 1 al'V11-'.l1'Ll bb(>lfi:0 . . 
off'Llfltl'Ll b~'Ll f11Vl'Ll1J11ifnmm:orn'Llfl1".i"J1lJVl~m~c.1n11F-Jm1J.J°Ut1-'.lb'l1t1-'.ll'Ll (Total Work Content) 165 1'Ll1Vl ;-'.l1!mhm'Ll 

,, 
bb 1-'.l-11'Llmm1flm,;i 1n r111J.J~uir'Llt ;-'.Ju 

Nu.mber of Operators = Total Work Content 

Takt Time 

' ,, 
~1m'Ll bb1-1-11'LlvlbVlm:oaJ.J?11Vlfob'1laafl11F-Jaf1u ~ti 165 / 58 .5 = 2 .83 Vl~tl 3 ri'Ll 

bfl~t1-'.loJflJelflb'WJJ&l?ilt.1fl1"JF-Jaf1V1~-'.l\~iJfll"Jb ~ 'Llbfl~tl-'.l 1 flt'V11-'.l1'Ll/1 'Ll biJic.llJb1al'V11-'.l1'Llt-'.lbb(>I 8 .00 -17 .00 'Ll. ~lc.JF-Ja fllJ 

btl1V1mc.1fl11F-Jaf1 2700 i'Ll mc.11mt1 1Jn m 450 mv\ (nmVl~ IJlim~ m 1 t1Tmbba:oim:0V111-1V11-'.l1'Ll 30 mv\J i'Ll-11'Llil 

"Jt11Jb1albbU"J"JU 201'Ll1'VI 1ifVl11"11bbYlfl1'Vll-J bbf1:t:"Jt1Jbb'Ll1Yll-'.lbat1m~t1flt11J?i'Llt1-'.lfl11lJ ~tl-'.lfl1".i°Utl-1~1c.JF-Jafl? 
'\) . 

,, ' ,, 
Sol. Vl11"11 Takt Time = 450/2 700 = 0 .167 'Ll1Vl/~'Ll Vl~tl 101'Ll1'Vl/'d'Ll 

bbYl'Ll1"11Vl11"11 Mod ules of Capacity = 20/10 = 2 Modules 

F-J6'li;1~5fl1"Jf11'Ll1fl.11Ji'flfl1°bfi1Vl'Ll1J1Yll-'.lba t1fl ~ti b~lJbrl~tl-'.l~flJelflb'Ll:IB~\iJfl 1 brl~tl-'.l b~t11~t11Jirl~t1-'.ln1Jelfl"Jl"Jt11Jb1al Vl~tl 
'\) 

t11oJ b~lJ~1'Ll1'Llfl:t:'V11-'.l1'LlbD'Ll 2 '/J1-'.l fac.11JJ~t1m1mr1~t1-1oJmeJfl fol1&\ 

I V V + I V 

3. 'Ul°UtllJfl Vl!Jll b 'W'Llfll J~-'.lbb(>l51J'Ll bb "Jflb fl ti ti tlfl bb 1J1Jir-1 b'llflafll"JF-Jafl bbfl:t: bb?ilJl-'.l"Jlc.l fitbB c.JIJl(,11bb Vlil-'.loJIJl11-'.l brl~tl-'.loJ m "J1lJY1-'.l 
'\) 

'Vl fl!Yll-'.lfll "J 1 Vl6'l°Utl-'.l-'.l1'Ll1 'Llb'll6'lflfl1"JF-Jafl1 if bf\lJlfll "J 1 Vlfl\>I Bb ~tl-'.l bb6'lt~IJl?i"J"Jfll"Jt-11'Ll1 if bb "J-'.l-'.ll'Llbb\>lflt rl'Llfllt.11 'Llb'llfla~~ -11 ifbf\lJI 

rl11lJ?ilJIJ)6'lJ:OVl11-'.lbb"J-'.l-11'Lln1Jbrl~tl-'.loJf!J liJimb?ilJl-'.l"Jlc.lfl:ObBc.llJl~'Llfltl'Ll'V11-11'Ll~1mt1fl?il"JlJlfl"J!l'Llfl1"J'V11-'.l1'Ll (Standard Work 

Sheet) b ~t11 ~b Dmb 'Ll1'Vl1-1U{]1J~-11'Ll 

4 . ,JIJI bfl~c.llJ~-'.j el1'Ll1 c.lrl11lJ?i:OIJl1fl ?i'W1J?i~'WJ:01J1Jfl1 "JF-Jafl 1 mn!Jlfll J 1 Vlfltl 81-'.J(>ltlb ~ti-'.) bb6'l:OU"J:O?il'Llf1W1'l1-11'Lltl t!1-'.llJU"J:O~'Vl5F-J6'l 

tll'Vl t1Umru6U'Llcilt.1 lJlfl"J~1'Llfl1"JY11-11'Ll "Jt1J1Jfl11JfllJ bb6'l:t:f11Vl'LllJlfl1"JF-Jafl . ~ . 

I 
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----------------------------•1iiiMIIMMd=I----

#.,, #Ill, Standard Work 

Operator l' asks 

l _d I I l _d 41 I 
7 
8 

19 1 19 ~ 
2 
6 

4 
5 

•Tckt=30sec • •Tokt= 20-. 
• Operotori"' 3 •Operota s"' 4 
• Cycle "' 27 ,ec •Cvcie"' lllsec 

~~~ \91iU?l1Uep..Jfl ~M.J ~t bilVI b~'ltYt b ifi'tJ ~\91?11'ltYm~~V1U VU\91bb,,Y~WiI~ b\91~ 1b 'WUfl 1~~~ \91~U fl1?iel~ iu ~el ~1 rl~eltJ6!JU1 \91 

b'ltYqjbb~t6!JU1\91b~fl b191ViimttJ1Ufl1~~~\91'ltY~fl ~el fl1~~~,uitJbbtJtJ~1rl~eltJ (Stam ping) 'ltY~~q)1fl,!U~1Uq)t~fl?I~ \91el btlV~ 
o ~QI .i.t 11 o . ~ _ rr fl 11 ct ~ . 

mttJ1Ufl1W11VI qjtJtJ\91 \911VmttJ1Ufl1~bq)1 tVI 1 ~ (P unchi ncr) bb~t mttl1U fl1 ~6!JU~'U b~'ltYt b 'ltYb tJu~tJVl~~VI elelflbbtJtJ (Form 1ncr) 
\I ~ \I \I ~ 

b\91V?l1V m~~~ \91bbtJtJ b~ ~ 1191tlfl1~bb\!~ml1v~ 1u elelflb'OU?l 1~?11U ~el Stamping, Punching bb~t Forming b Du fl1 ~%19111~ ~~ 

bbtJtJ~~mttJ1Ufl1~ (Process Oriented) vh1>1tJb ~b U?i1Vfl1~~~191vf11tl b\91Vbb\91~t?l1Vfl1~~~\91 bl91fo6llel~~bfiti111tJfl1'ltYU\91 
' ~ 

fl1~~~\91 bb~t b tJi~~ 1Uq)1fl~1V11~ bb~Uvi'V>lv1mrueltl?i~ ~ (Forecast Dem and) VI 1 b ,Xbfi\91 WbbtJtJfl1~~~\91bbtJtJ ~~fl (Pu sh S\/stem) 
' ~ 7 

b\91 v~ 1 v% 191.ff el 1191 ~ 1b Uufl 1 ~%191.ff el 1911 ~bb~u bb\91 fl ~ruvi iifl 1 ~i~.ff m~b l"I~ 1191 bfi \91 fl 1~?l~ ~eltJ ~ 11f 1 bb~ti:l ru'ltY1 r1 rum'V>liu~ 1uvib fi 191 
~ ' 

qJ1flmttJ1Ufl1~~~\91f1elUmJ1 b ifei~q)1fl'U qj'ltY1bri~el~%mi1916llel~ (Machine Breakdown) ?l~~~b ibf1\916!Jel~ bi'4Vbb~t~1Ubbm6!J 

sl1U1U~1fl ~1~~~bf1\91~1U~el~t'ltY11~~~\91 (Work in Process) 'IA'el WIP fl\916!J11~b~UVl1~6!JUri1V~1Ubb~t?IWbi'4ti,Uvi%191bfttJ 
~ ~ 

a,urn,uta\-runa,~ 
ua::ta\-ru~wi-a 

a1un~w,,h V'l1~UM! 
01"aNa9lua::aan~'UU 

Stamping 

WIP I I 
I 

•-- Forming .,.11i-,...,,o+--Mi!M = ~,u-aa-a::W7MNB91 (Work in Process) 

01S<i'lSIIUWUW MOULD & DIE JOURNAL I 
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Tm.1 Tnm=1 ~Fiasssu 
nru,3mnssuf118"1S un13m.J1arnnl:1"1Sf118"1S 
E-mail: kosol.d@ku.th 

b~el-:1~1f1?lfl11~ f11'Jbb ~-:J'U'W?l-:J bbi;l ~fl11:Wb 'U~ cJ'Wbb'Ui;l-:1 el'U?l-:Jfl '\1111 vi~'U~V11'Hl1Vl'W~'W bcJ'UlcJ'U cJ1cJ?f 1cJ~~\91.llill611~b tiw.Jlfl'l'el'U 
'\J 9 '\J 

'U'Wl~ fli;j 1-:J b~ eJ\91eJ'U?l'WeJ-:J r111:w\91 ei-:i n11'1J ei-:i f1i;1,:Wi;1nr111 wJ bb\91 #i'1cJ n1i:1-:1 n11~~\91 bbi;l~~'W~ ~111~~-:i 1iJa1m1me1-:ifw111~ n11 
9 '\J 

'1J cJ1 cJ\9111#1 ~'U~V111~-:1\l1~a'W 1~'\.Jf'U 1m-:ia~1-:ia1cJ m1~~\91~1n~:i1 m1~~a1 cJ m'i'~~ (,] bb'U'U m~m'Wm'i'm btim'\.J bb'U'U?f 1cJ m'i'~~\91~ 
'\J '\J 

iJ-:i~~\91.nru<v1 (Product-Oriented) \911:W~'W f11'i'~~ \91 J'Wflel b~ f1 nm-:i bbi;1 ~ 1 Vlru 1~ cJ~~11-:i bfl~el-:i~ m·v-rfa:w~-:i'i'~'U'U?ltJ'U?l'W'W 
9 9 Q.I 9 

b tl'W?f 1:W b'1Ji;1i;1 f11'i'~~ \91 b~ cJ bb\91i;1 ~1'W~~\91.nru<v1:w?11cJ fll'i'~~\91 bb'U'U b'1Ji;1i;1 bel-:i ~-:ii;1~ b 1i;11m ia1V1f 'U f11'i'~-:i bfl~el-:i (Set-Up Ti me) 

5 fl~-:1 f11'l''\111-:11'Wfl 1cJ 1 'Wb'1Jm1 fll'j'~~\9111 f1 b zjel:W bcJ-:1 fl'Wb ~e)i;j~ b 1m bfl~ el'WcJ1 cJ{'W-:i l'W vh 1 via~~1 n 1 'W f11'i''U'WcJ1 cJ{'W-:11'W'i'~Vl11-:J ~~(,] 
'\J 

1~ cJ1..111~'U'Ur1:w'U-:im H '\1111 vibn~n11i;1~'\.J~mrua~e1n bbi;l~~'W~~~bn'U ?i-:i~i;l 1 V1'11-:i-:i1'Wa1m1t1'1JcJ1cJ n1i:1-:1 m1~~(,l 1~ cJ 1iJ~1b li'W 

\91 eJ-:Ji;j-:JVl'Wb ~:w ?f 1'W~ 1cJ-:Jl'W'U11-:if m~11#i'n n~~ ~-:i\911:wa1 cJ n11~~\91 b~ me1-:if'U'uruV11 bfl~ei-:i ~m'U ~ou' ei-:i ei ci1-:ir1i;1 eJ-:J\911 'W bcJ'U 1cJ 
9 9 'll Q.I 

n11~~te11#1 n1V1'W~ n11i-:ite1 b~ei:wrhi-:i~~\91 1~ cJ n1V1'W~ 1 vi1nm1V1 fl'U ei-:i~?i-:i:wei'UiJ ~~ cJ n11~~ \91?11m1n b ou' 1m?i-:i'U ei-:i 1 vi fl'U 
9 '\J 

11-:i-:i1'W 1 'W'\.J~mru~~ei b'Vlm~ 11:w~-:i'W bcJ'UlcJ n11'\.J1~ n'Wr1rum~~1 n~?i-:i:wei'Uzj-:i?i-:i~i;11 vi1\91ti~'U~1#i'f'U:wr1rum~aJ1 b?t:wei bbi;l~ 
9 'll 9 9 

i;j~fll'j'~-:Jl'W 1 'W~1cJ\91'l'1~f'U'Uel-:J 'Welf1~1f1d f11'l''Uf'U b'U~ cJ'W~-:1 fli;l,11'\1111 vibn~fl11:W:W?l1'W~1:W'Uel-:J~tJ fl-:Jl'W J'Wflel bn~ f11'l''Uf'U'U'J-:J 
9 

15f11'l''\111-:J 1'Wbbi;1 ~i;j ~fl11:W~ ~~i;l 1~ fll'l''\111-:J l'W '\1111 vi~1'W1'W'Uel-:J b?l cJ bbi;l ~-:I l'Wbbm 'LJi;j ~i;j,:je) ci1-:im f1 'i'1:Wn-:Ji;1~'111-:J b li;l 11..11 f11'j'~~ (,li;j,:j 

(Man ufactu ring Lead Time) a1m1n?i-:i:we1rn l'W 1#\''Vl'Wb 1m bbi;l ~?ltJ'U?l~'W 1 vi bn~ fll'l''\111-:J l'Wb tl'WV1:W~:wr111:w~1:w:we1 bbflDfkJV11 

1~ cJ bu~ 1~ f11'i'~ 1 b 'W'W n~ fl'j''j':IJ 1m ~'W 

bBna11.i1~B~: -------------------------------------

1. ln!'!ei ~ii\eiu11:w, fl1'l'~\91fl1'l't111~fm1101vl'fo~1'U,i\i1mV1m1:w, bBmbB'U\91B, 2547. 

2. tn!'!ei ~ii\eiu11:w, byj:wiaincJm"VJt111bb~~-rr'U\il,mbmfi\91~'U, 'llbi'l\91~bfli'U, 2548. 

3. ln!'!ei ~ii\eiu11:w, m1c1f1~·1.h:;0V1BfJe11:;1J1Jt111~fm11, 'libB\91~bfli'U, 2548. 

4. tn!'!ei ~ii\eiu11:w, m111~bbfJ'U'IJ50~m1t.i~c1~rnM1V1f1Jte1n~1ii'ilt Vil.J, c11'Un~:w~_ll1'U~f10, 2551. 
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PRECISION TOOLING SERVICES CO., LTD. 
ME~ALWORKING & METROLOGY SOLUTIONS 

WW.PTSC.CO.TH 

u111fl 88 a,msaaa11a lfu 3 IID8WStS1U"'157/1 NO. 88 NIMITll<UL BUILDING, 3RD FL, RAMA 9 SOI 67/1 

{5UIINpl2) 1111:M»mUIIB:>9 LUGIDUll8:>9 fl'9LftW'I 10250 (WISETSOOK 2), SUANLUANG, SUANWANG, BANGKOK 10260 

I 

02 370 900 

@P 

• 

1F1sau5o5uuuau1u 
VMM UNIMEno 

UNIVERSAL METROLOGY 



T 

02-34 7-0160 

WIDIA~' i:::rKENNAMETA[ 



CIM/\TRO 

"1-nnRruRcJ wwaC1nuwuw lSlFlcJ Fi1C1cJu ?un1swaC1t1clvFlru" 
1 U 1 

Ci matron 
#mygrowtechthailand 

@~.:?,s~~~I~~SM 
u1vu1 nu.s 

Software: Robotic: System integrator 

CAM/MOLD/DIE 

www.mygrowtech thailand .com 

(:)clM/\TRON GIBBSC/\M All a(omrobor 

EPSON NACHi TURIN 

No Need tf 
Teaching Robot 

us8n u1EJfns5tnR (Lls::tnRtnEJ) j1nci 
www.mygrowtechthailand.com I Line : @mygrowtechthailand I Tel: 064-463-2615 



us8n lm..1 Tua~ 110u~ ~nu !i)1fl~ 

THAI MOLD AND DIE CO., LTD. 

Quality Standard Certification 

• ,!,_ -

• IS09001/2015 certified by URS • Mold Factory Standard 
Certified by Thai-German Institute 

WWW.TM DD.CO.TH 

1'.'..® 664/1 11~ 9 cJuu11us11 66/12 v11uc1chfs111110u f311nu1DuJ8L!nsus1ms '511115v18L!nsus1ms 10270 

@ 099-444-5982 I 02-101-2318 [ll 02-101-2319 

@) thaimoldanddie@tmdd.co.th I info@tmdd.co.th 



MOLD COOLING 

' ' ,,, .:::!rj .::::I .::::,,, 2.1 I I.::,,, 6' 2.1 .::::,,, ~ .::::,,, .::::,,, ~ Q.Jq' 2.1 QJ ~ QJ .::::,,, I I 

6d-Jeli:l\?l~m?l(91 rwvim 6 'U1~ 66d-J~JJ'Vrnm ~m?l(,lflflsJ~ 6 'l'd-Jbfl\?lfl1'l' 66 'U..:Jm'U'U m eJ(91'J1 m wmm'UeJ..:i~m?l(,lfl ru mti (911..:J ~ 

ilm1JJ 66(,lfl\911..:Jll'U nsJ~~..:i~i;i 1 vim cJ 1 tiiti..:i1mn\?lfl1'l'Vl\?l\911~hJ6 vi1nti ~..:i~i;i 1 Vl6fl\?l 66 'l'..:J~..:i 661;1~m1mfl'U~'Umc.J 1 m'l1eJ1?1\?l 661;1~ 
' 

6n \?lfl1 'l'U\?1-.:im~mu'U eJ..:iiti..:i1ti(911J-Jm \?l..:J'l'U~ 13 66?l\?l..:J\911el ~1..:iu~61ruJJJJ'U eJ..:iiti..:i1ti ~u~61rum1JJ~elti sJ~ti m~rn c.JeJeJnmV11..:i 
'll 'll ~ 'll 

~1'Ufl eJimflfl11 ~1'U f111i 6 ~d1~'U~61fWJ-Jd-Jfl11dJ ~el'U 6 'Ulm 1~J..:i?1el..:J ~1'U 661;1~fl1'l'Vl\?l \911'U eJ..:Ji'U..:J1'UsJ~ilv11'1Vl1'1Vl\?l 6 'U1'r\?l ~1'Ufl eJ{ 
' 

~'1 ~ffVl11Vl'U~61fWJJJJ'U el..:JfleJ{ fl1'l''l'~'U1 c.Jfl11dJ~el'UsJ~ 6fl\?l b~ cJ1flfl11~'U~(91'J..:Jfll;11'1661;1~fl11i ~1 c.Jfl11d-J 66(,lfl\911..:J'U el..:Jfl1 'aci1 m VI 
' 

m1JJ~elti 1 tiiti..:i1ti\?l..:in~11 6~eliti..:i1ti 66~'1\9111lsJ~ 6fl\?l m1mflti(,lflfl1..:ieJ ~m cJ 1 ti ~..:i ~i;i 1 vf 6n\?lm 'l'U\?l..:Jel~ti~iti..:i1ti\?l..:i'l'u~ 14 
~ ~ 

Cavity 

High Cooling Rate 

~~~~~~----::;:~ /' 

fl'l1>-1ioun,::,:nutl'l 1i\ 
0111::U1 Ufl'l1J.Jitmi\ 011,::moo'l1a...1inimti 

§Url 13 llcfvhln1SrhrnnFl::>1USE>u1unuwuw 
§Un 14 11cfvh1msfri'1~::>VE>'1ijU'11U 

v1nmsrhrnnFl::>1USE>Urllll,ln~1'1flU 

\?1'11.!'U 1 tifl1'l'elelm6'U'U;['U'11'U 66~~mr:i 661;1~1Tifl1'l'Vl~elb~'U ~'1~el..:J~sJ1'l'fW16~el'1 

m d6~ti\9116UeJ..:iiti..:i1ti 1 vf6 uti 1 ueJ ~1..:i?1tl16?ld-JeJ 6 'l'1~..:isJ~mm'l'11muflJ-Jm1JJ 66~ticl'16UeJ..:i 
' 

'U'U1\?l 661;1~'l'UVl'l'..:J'UeJ..:iiti..:i1ti 1~eJ~1..:iilflrum~ zj.,:isJ~iliTim'l'~sJ~eJTI'U1c.J 1 m1 c.Jl;1~6~ c.J\?l 
~ ' 

Vl~flm'l'vl'11 umc.J 1 tim'l'Vl~el 6~tiiti..:i1ti m'l' 1 vfu~mrum'l'Vl~el6~tinu 66~~uv:i 

~'1~1'UfleJimflfl11fl11i 6 ~d1 ~ 66~~JJ'l':i~..:idsJ~ilu~m fWfl11dJ~el'U~?l..:Jfl11661;1~fl1 d 
~ 

'l'~u1 c.Jfl11JJ~eJ'U~6n\?l~'U 1 ti 66~~JJ'l':ivh 1~ m nn11 1tiu~61ru~1tifl11i 6 'a1?11m'l'11 

6~el'Ud~ c.J~v\1-.:i d~Vl11'1 ~11..:i 66~~JJ'l':inuvieJVl~el 6~'U 1~v\1..:im flfl11 ~1'Ufl eJ{ ~1'U'U~61ru 

'U eJ..:i~1ti fl eJ1fi'<f16 uti ~ eJ..:ieJ eJn 66 uu 1 vf 6n (?] n1 dd~u1 c.Jfl11J-Jf elti 6 tlti~61-1'tl il'<f 1ti1ti 
V V I I V 

I O I ~ ~ ,:;;!:I ~ I Q) IQ. 6'~~ V I 9:,-1 Q.~ Q) n I 

Vlel'U1Vll;1elbc.J'Ud-Jlfl'U'U Vl'l'elm~ c.J~Vl1..:JsJ1fl ~'U..:J'U el..:J 66d-J~JJ~VI bfll;1fl11 w..:Jfl11(91 \?l..:J'l'u 
~ 

~ 15 u~61ruJJJJ'UeJ..:i~1'UfleJim'l'6~J-Jfl1'l'Vl~m~'U 1 vfmn~'U b\?lc.Jilvim11Vl~m~'U~ 
' 

1n~~1.1..:i'UeJ..:iiti..:i1'UQ\?lJJ1fl~'U 

Cooling 

$ ~ 
Cavity Side 

$N10VE Core Side 

l't'...1 $ ,..1/ 

sun 15 llcfv1'1n1Sl"i8E>IUUUSl::>fU 
u 

4u8::>UFlE>&~u1nnd18::>U8U 
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'Vl~nm1~1ri'qJ 1 'Wnwe:ie:in 66'U'U'Vim11'Vl~m8'W Me:i-.:i~mm&-Jv111 vf~ru'VltJ:iJ'1Je:i-.:i~t.1-.:i 66:W~&-J'Jl'J ru ~1'WM1..:J 1 :iJrn1&-J?1J166'1&-JeJ 

fl1"a"a~'U1cJrl11&-Jf eJ'We)e)fl 11Jv111~~ '1J'W1(Y166i;1~fl1"a11..:J"a~cJ~'\r11..:J"a~'Vl11..:J'VleJL11'Vl~'eJ68'W~..:J 6'U'W~..:J~1ri'ru 1 'Wmru~'Vim11'Vl~e) 68'WeJc! 
v ~ 

1rnK1fo ~1.!-.:i'1Je:i-.:i:Sm1'Wmn 6fl'W 1 'lJ '<il~v111 vfe:iru'Vlfl:iJ'1Je:i-.:i~t.1-.:i:Sm1'W66MflM1-.:in'Wmn 661;1~~-.:i ~1;16~cJMe:ir111&-Jmm1&-J'1JeJ..:J ~1:Sm1'W~'<il~ 
9 ~ 

1:w?1J166'1&-JeJ ~-.:i 66?l(Y1..:J 1 m'lJ~ 16 i1cJile:i'Viml1'Vl~m8'W~1nJ~t.1-.:imn 6fl'W 11Jv111 vfe:iru'Vlfl:iJ66MflM1..:Jll'W '<iJ(Y1~1nJ'Vim11'Vl~eJ 68'W'<il~:n 
9J 9 9J 9 

e:iru'Vl fl:iJ~~ 1n11~1'W~'lri1-.:i e:ie:in 1 'lJ 6~m 'lJ~cJ'U 6'Vl cJ'U nrn'lJ'1J11ile:i'<il~ 6~'W11e:iru'Vlfl:iJ~~1r111~'<il~:iJr111&-J?1J16?1&-Je:in11 1(Y1 cJ'1J'W1(Y1'1JeJ..:J 
9 9J 9J 9 9J 

'Vim11'Vl~'eJ68'W~6"all1cJ&-Jti-.:i1'W~eJ 0 d 4, 6, 8, 10 661;1~ 12 mm 1(Y1cJ:iJ"a~cJ~~~1ri'ru1'Wm"a66'U'U~'v111vfe:iru'Vlfl:iJ'1Je:i-.:i~1'Vlii'166:W~&-J'Jl'J 
v 9 ~ 

c = 1-1.5 d ; ih°~fJ~'Vl1{1liJ1m.J'W{lbb~~~~tl'a~~1W 1-1.5 b'Vl16lJel{l'VleJ1hl-'l~elb~'W 

b = 2.5 d ; 1~fJ~vi1,:i6lJe1,:i'Vie1tl1th~~1ru 2.5 b'Vl16lJeJ,:i'Vie1tl1'Vl~elb~'W 

zj-.:ili'1mm1m1-.:i1~cJ~'lri1-.:i'1Je:i-.:i'Viml1'Vl~eJ 68'W 1~Miud ll'<il~'b1cJ 1 vfe:iru'Vlfl:iJmcJ 1'W6l:w~&-J'Jl'J:iJr111&-J?1J166'1&-Je:imn 661;1~5(Y1:Sm1'W 
9 ~ 

~m?lMn 1~e:icJ1-.:i 6~cJ-.:im-.:i?1-.:i 1 'Wmruli'1:iJim1111(Y1'1JeJ..:J~'W~1 'W6l:w~&-J'Jl'J~Me:i-.:i:iJ:S'W~1'WM1-.:i 6leJcJmn v111 'Vl1:wmm1t1~'<il~e:ie:in 66'U'U 
~ I ~ 

tl1'Vl~eJ 68'W 1~~-.:i~ n~11m ~e:ie:in 66 'U'U Me:i-.:in Me:i-.:i~ en cn&-Jv111 vf 66:W~&-J'Jl'J 6fl(Y1fl 111~'U 1cJrn1&-Jf e:i'W~~ 661;1 ~:nrn1&-J?l&-J(Y11;11 vi'mn~?l(Y1 
~ 9 9 

6'Vl1~'v111~ 

M1 e:icJ1-.:i Me:im 1 'Wmru~:iJrn-.:i~'W~:iJ'lJ~mru 6 te:i~m?l Mnmn 6 tl'W~ 6161~ 'Vl~e:irn-.:i'U~ n ru'1Je:i-.:i:Sm 1tJ:iJr111&-J'Vlmm nn11~1'W~'W 

ll'<il16'U'WMe:i-.:i:iJ'Vim11'Vl~eJ 68'W 1'Vl1;16lcJ'W~1'Wtmn:ff 'W 6~eJ 1 vf 6fl(Y1fl1"J"i'~'U1cJrn1&-Jf e:i'W~mnn11~1'W~'W '<il~'b1cJ1vfm168'WM1'1JeJ..:J 

6te:i~m?1Mn1'WtJ~nru1~\n(Y1:ff'W1mnJ6~cJ-.:in'U'U~nru~'W ~-.:im~~ 17 

§Un 17 llcl'vhln1Sfl1lllnFl:J1USE>U1u11L.iwuw 
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t 

t 

:)1cl:JFl:JUflUn1SlriclVE>vLhricirni'.lu 

Air 

I ..... I I 

niJwunriu1U1~n11v1nvi1vnuu1n 
11c1:u1vus1:Jru1n~TwsvE>1mFt\Ju 



---------------------------·11!30·1-ild·----
6 ~el 1 vim'aci1 m V1m1J-Jf m.i 1W6J-J~u06fl\?l 1~\~mJ'l'~~VITI m~ J1vi~m~'U~el~im1?1nu~l1~'Uel~ 66d-l~JJ~Vlfl~1'U zj~m 'l'sJ~ 

' 
iJJ ~?lb~6~JJ ~~ 66 'l'fl 61;1c.Jn~m1 ~1muflJ-Jfl1 'l' 1 vii;i'U el~tl1vi~el 6~'U~ el~el ~~~~1'U elelflsJ1 fl 66d-l~JJ~ ~1m1~1J1~1w i1~ 66d-l~JJ~ 

' 'IJ 'IJ 

~el~ 6 U\?11 Vl?l\?l U'l'~fl1'l'~elm s;i~ 6 tlw~el~'bel~V11~m'l' 1 vii;i b\?l c.J'U'U1\?l'U el~vitr1~\?l'U el~'bel~V11~m 'l' 1 Vll;1'Uel~tl1vi~el 6~'U 1J-Jm'l'il~'U~ 
' 

vi1.'.r1~\?l~ 66~fl~1~ntimfl sJ~V111 vfm1m ~1m 'l' 1 vi1;1'Uel~tl1vi~el 6~w u~c.J'U 66ui;i~ 1 um fl vi~eltl1u1~u~61ruil5~'l'1fl1'l' 1 vi1;1~1 vi~el 

sJ'UVl~\?1~~~1c.J llsJ~ bd-J6fl\?lfl1'aci1mV1m1JJ{el'U 1 tiu~61ru1.!ti Vl~elt11m1m~1'Uel~1hutim'l' 1vii;i~'1h ~ Vl~el6U'U66'U'Umilth (Laminar) 

U'l'~~VITI m~m 'aci1 m V1m1J-Jf eltin ~1 'l'U~ 18 666'1\?l~fi~ m 'l'elel m6 uu6del~V11~ m 'l' 1 vii;i'U el~tl1vi~el 6~'U~ilu~61ru~ti~vi1.'.r1 ~ \?l 
'IJ 

'U'Ul\?11 viq)V111 Vl6fl\?l b ~'l'~mm1-1tti zj~ bJ-J6Vlm~?lJJ6 ~'l'1~sJ~6n\?lJ~m1m~1m'a 1vi1;1'Uel~J1~~1mflVl~el bd-J6fl\?lfl1'l' 1 Vll;1'Uel~tl1vi~m~'U 

1 tiu~61rud ~~~~1;1~elm'aci1 mV1m1J-Jfelti~~1~1c.J 

1 ti~1'U'Uel~'l'u~1~'Uel~tti~1ti~m?l~fl~V111 vf6n\?luruvi1m'aci1mV1m1J-Jfelti \?l~'l'u~ 19 A tti~1'U~6U'UJJJ-JflJJ 1 tiu~61ru~~ 
'll v 'll ~ 

fl el 1~ 1 'U 1 ti sJ ~ 6 n \?lU~m ru m1 JJ f elti ?l~?lJ-Jm flJ~ s;i1 fl m 'l'th m1 JJ {el w i 1 m~ fl el fa1 fl 661;1 ~~'U~ m 'aci 1 cJ 6 VI m1JJ f el'Utl el c.Jfl11 
'IJ 

'U~61rum~flm~Vl~el~l'Ufl11i zj~iTim'l' 66m 'U 1 vf~tti'Vl1 b~\?l c.Jfl1 'l'U~rnu1~1-1il~JJJJ\?l~ 'l'U B Vl~el fl1'l'l;1\?l 611el1?l\?l~JJJJ\?l~'l'U c 
~ 'll ~ ~ 'll 

661;1~ 0 6~el 1 Vl'U~61fWJ-Jd-Jbfl\?lfl11J-Jfel'U~~11;1~ Vl~el 1'1riTifl1'l'6~d-Jfl11dJVl'U11 'U'U~6dfW~'j'~flm~1 vr~m?l~flVl'Ult'U 6fl\?lsJ~'Vl11 Vlfl1'l' 
' 

ci1 m V1m1J-Jf elti~?1JJ\?ll;1m cJ 1 ti 66d-l~d-J~tti M 
' 

r r r 
A L.jUijU'11UffoUn1SllmV B usu11nsF10n4u c clvllUE>Wcl1cf~nn4u 

E 1wu1uc>wc11a~n~1uTuMriu1vu 

r;iooE.i1'1lun1soon11uurionao1vu am:tru::r;i1'1C"J 

~1el~1~fl1'l'elelfl66'U'UVlelVl~elb~'U ~1Vlfofleli'U'U1\?16~fl 3-5 mm fleli'U'U1\?ldsJ16U'U~el~1'1rviel~6~fl~ 1-3mm b\?lc.J1'1Ji;iJJ1'U 

fl1'l'Vl~el 6~'U li'11 '1rtl1Vl~el 6~'UsJ~ bd-J?lld-Jl 'l'tl'Vl1 b~6 ~d1~vieltl1 sJ~ 6fl\?lfl1'l'el\?l~'U 1~ ~~sJ16 U'U~el~ 1 '1Ji;iJJ~1 VlU'l'~~VITifl1~ 1 tifl1'l'Vl~el 
' 

LL~ll~~1'UU1~U'J::;LJlV1~1 itl11 'Ufl11Vl~elL~'U i;11Vl1UVlelVl~elL~'U 2 mmtu 1u ~1cJfl11~'1J'U1~VlelL~fllJ1fl ~1LU'U~el~1 'd\911 

~1~ 6~elTI 'Ufl1'l'mel~ 61'l'tl?lflU'l'm6i;i~~el~ 1 '1rtl1~~1tim'au1u\?lm 6 U'Uel ~1~~Vl~el 1 '11111 RO 1 tim'l'vi~m~'U 1?l\?1~1'Ufleli~el~6 U'U 
' 
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;1e1~1.:im·rneimbuum1'Vl~m~t1~eii~ii"ll'W1~b'Vlajn11 4 mm .:J~b°bbb'Vl--:Jci1m'VlA11J-J~B'U (Heat Transaction Pipe)~ 

61h m11A11J-J~B'U.:J1f1JllcJ b 'U°UB--'.l\911 Core e:ie:inmmcJ'UBf1 b~ cJ1i~l'UDmcJ~m!?1n'U'Vlm11'v1~ Bb8'Ll~hrn ~ l'U b lJ'Ulfif111~ 

6b1 cJcilcJ b'VlA11J-J~e)'U b 'UAB{6U'U1~b~f11~~~'U 

lt1mru~~eiiii"llm~ 1~n11 7 mm (V1~m~nn11b~m!m1) b11mm111~.:i~'Vl1m1111~m8'U~1cJm11ivimhv1~m8'Ll 

(Cooling Pipe) b~cJ6U'U1~'VlB~b°b--'.l1'Ufl'U'Vl'11tJ .:J~116U'U1~b\?1'Ue:Jf1 OD 3 mm bb~~6U'U1~i1'Ll ID 2 mm bb~~6U'U1~'Vle:Jb~f1'Wbrl~ 

OD 1.5 mm bb~~6U'U1~1b'U ID 0.9 mm bb~'VlB6U'U1~b~f1.:J~~B--'.J1~1--'.lf111BBf1bb'U'Ubb~~b6b--'.l1'Ub'V'J11~'VlB'\11~Bb8'U.:J~bn~f111B~\91'U 
'U q 

~1V1fo~ei{~ii"llm~l~n11 12 mm mm1t1~.:J~b~J-JBBf1bb'U'U~lcJf111b°bbb~'Ut'U (Buffle) 'VlB'\11~Bb8'Ll1~ ~--:J1tJ~ 23 
'U 

1im1d.:i~ 1 i bb~'Ut'UIJ--:JA'Um11111~6UB--:Jtl1111~e:i b8'U 11111111~ b~ m r11--:J b~cJ16UB--'.l'VlBf1~J-J bb~~ 1111~rnfo~~1'U\?11--:J6U1J-J b tJ'U1fim1 

§UA 20 ms11arnuuAE>S 3-5 mm 

§UA 22 ms11arnuuAE>S > 7 mm 

t 

t 

[ ~Uri 24 ms~arnEJumiS > 16 mm 
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>07mm 

>016mm 

t 
! 

t 

>/44mm 

t 
§UA 21 ms11arnuuAE>S > 4 mm 

- - >012mm - -
§UA 23 ms11arnuuAE>S > 12 mm 

>020mm 

§UA 25 ms11arnuuAE>S > 20 mm 



------------------------------1•111;011+1;1•1-----
i1V1fo1-rn{~ii"ll'W11?1 b\9ln11 16 mm ?l1JJ1'rn 1 ·fo~tJA\J~D~ bf1~m (Spiral Baffle) 1i5m1dmm1t11J-:J~'U 1 vftl11 'Vlffrn 

\?11d-J1EM bf1~tn zj-:JsJ~'\1111 vf bfi~f1111~'U1 tJv3111ci-J1Btl 1~mf1f111f1111 oif bb~tlf~WJf1~ 

i1V1{rn·rn{~ii"ll'W11?1 b'Vlajn11 20 mm mm1t1'Vl1f111'Vl~m8tlbb'U'UD-:J~'U 1 m 'Vl~\?11d-Jbbf1tl'Vl~B b8tl~'Vl11B-:Jbn~m 111i5m1d 

sJ~'Vl11 vftl11 'Vl~~1tJ~rn1'?1B-JiJ-:i'1Jmbb~'V1m~1~mn bb~~ 1 vfm1'Vl~B b8tl~?l-:imn ~v3111JJ?1J1 b?lJJBmn 1~tJm11 vftl1'Vl~B b8tl 1 'Vl~ 
'IJ 

bi11?11-:inm-:i'1Jm bbf1tl'Vl~B b8tl bb~l 1 'VlmtJBBnm'Vl1-:i1m bn~m 'Vl1mtltJm11 'Vl~n~uvifl'Vl1-:inmm1t1'Vl11~ 191rnJ~ 25 
'IJ 

?i1mt.J~ 26 b'Utlf111'Vl1b'Utl1B-:Jbn~mbb'U'U 2 1.J1n bb~l 1 'Vlmtl 11.Jbb~1lfotJn~'Um~1tJb~JJ 1i5m1dsJ~'Vl11 vfmm1t1BBmb'U'U 
'IJ 

f111'Vl~B b8tl'1JB-:Jv31B1~~B b~B-:Jfltl 1 t.J1~~1tJ 

~1'Vlfo-:i1tJ~~~tl~'1Jm~ 1 'Vl61J bb~~~mm11.J1~~'VITim~m1'Vl~B b8tJ~-:i ~ msJsJ~'\111 btitJim 11~1tJ'Vl~-:J'1JEMv31B1BmM'VI 

bb~l 1 oif bb~tJtJ~~1tJ'Vl~-:i11wfo fa1-:i nsJ~'Vl11 vfmm1t1'Vl1m1'Vl~m8m1tJ~~~tJ~1 'Vl61J ~ 1~~ \91-:J~t.J~ 27 

1Tif111'Vl11B-:J~1tl'Vl~-:JBtlbM'Vlv31B1 t1'-:i~iB~~mm1t1'Vl11B-:Jtl1'Vl~B b8tl 1 m 'Vl~ 11.J1?11m1.J'Vl1-:J'1JB-:J-:J1tl ~sJ~v311'Uv31ci-JD1mru 
'IJ 9 

~1B81-:Jf111BBf1 bb'U'Uf111'Vl~Bb8tl~1'Vl1'Uv31B1'Vl1-:Jf1dltJ'1Jtl1~ 1 'Vlru \91-:J1D~ 29 1~tJ 1 oif m1bsJ1~111Wl'U 1 'bbb~tlf~tltl1'Vl~B b8tl 
v 'IJ 'IJ 

zj-:JsJ~~l tJ 1 vftl1'Vl~B b8tl 1 'Vl~ 1 Dl?11ci-JB-JtJ-:J'1JEM bb~'V1JJ~1~B81-:J?1J1 b?lci-JB 1Tif111db'UtllTif111~JJf11 °bl tlf111'Vl~Bb8tlbb~'lt1ci-J'VJ'1Jtl1~ 1 'Vl61! 

~~1 tJ'Vl11 vfm1'Vl~m8tJ 1 tlbb~'V1JJ'VJ~f111v311'Uv31JJBru'Vlf1~ ru ?i1tJ~1-:i si M?1J1 b?lJJBfltl 
"' "' 9J I 

0-ring 

>020mm 

§UA 26 msnarnuuFlE>S > 20 mm 

0-ring 

§UA 27 n1Sri8E>IUUFlE>SVU1vl1riaj 
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Tv1EJ 01v1sEJ5s1u vsEJus:1as51au 

§Ufi 30 ms1.h5c1qfiu1F101USf>Ul~~ 
u118::bu1ums11cif>1uu 

§Ufi 32 msus:~nril185smSf>f>nllUU 
Confo rmal Cooling 

I 
::n S81 SIILIWUW MO ULD & DIE JO URNA L 
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sufi 31 
n1Sf>c>nllUU Confo rmal Cooling ('81uuu) 

Credit : Machinedesins.com, Lindsey Frick 

§Ufi 33 ai"om.i1Jms11cif>1EJuFlf>S5u1E1sn 
fi111EJfilS1n1Sl18f>IEJU~J<"j 



l 'W flT'J'\ll.;1mum11mJvm~b vi~ m.J tJ~nru:w:w~:o~ e.J-'.lnTrn,;1e.JbU'W~m nn11tJ~ nru.{'W ~1(911 ~nm~ ~1m Vl(,1 ~;;iYJtJ~ nru:w:w 
'\J q q q 

61.le.J-'.l-'.ll'W~:oihJ~mrurm:w·fom'1mn11 bbi;it1:otJ1c.Jrm:wfe.J'W11Kmnn11.{'W~1(,11-'.lflm~ brle.J1vfm1Vli;1e.Jb8'WY1111K~ m11'1J1?11J1~iJ 
~ ' 

eJ(,11lfl11t11m 'Vlr111:wf e.J'W~~ ~ b 'd'W bb tJ~b~c.J:w rimJb 'l.Je.J{ (BeCu) m ~-'.! bti'WB'WbM'Vllfo~nrul-J:W ~b tl'W1Brm~~:oi1 c.JlVltJ~nrul-J:W 

:WeJ(o11lfl11t11 m 'Vlr111:wf ei'W~?l~ n11.{'W~Ji'1'W 1 'W ~:oi1c.J 1 vfm1Vl1J1~161Jm 'V1m a~nilr111:waJ1ba:wei i;j1J1fl11'U1J1~ m?\m'\.J51.1ei ~€m1'W;;i~ 
~ ~ 

bba:oil'W~1'WlJ61J'WllJl~b ~ m(,11~ bbl-J'W~1t'W ~-'.!1'\.J~ 30 
~ 

fl11Vli;1eJb8'WbbtJtJAeJ'Wbl'Je.J{:weia ( Conformal Cooling) vfl V!eJ(o11lfl11Vli;1eJb8'W~~ ~ ~~l'bfl'W:!.Jlfl l 'WflW>'l1B'WbM'VllK1c.J~-'.l favi:o 

(Powder Sinte ring) ~~iu~ 31 61.111tJ'W ma1mw~~telelflbb tJtJl Vl'Vle.JVli;1elbU'W1 Vlm'W1 'UcJ~?!1'W(>J1-'.J ~ 11K bb(>lfl1~a(o11K1c.J 

m 1~1Ji bQei'Wv\'11 ub 11~:o 1l-Jmm1r1~~:0Y11vieivi;;iei bU'WbbtJtJffilK 

vi~nm1vi;;iei bU'WbbtJtJrieirn vjei{:weia mm1mhm'\.J1:oc.Jn(,11 'Li1 'Wfll1Vli;1e.J bU'WBrnMvir1e.J11IK ~-'.!1'\.J~ 32 IK1c.Jm 161.11J1b D11 '\.J 
' ~ ' 

(911:w~u-'.l u1BrnMvi~vh·fa~J1vi;;imu'WH u1mu1J111Ji'1'Wvi;;r-'.l ~~:oi1c.J1 vfmm1r1~~:o'VlTfo-'.JJ1viamu'Wvfl vim'W1 '\.Jm(,11:w~u~ 

61.1 eJ-'.l bbl-Jy;:w'V111K rmvi;;ieibU'Wbb tJtJ'l1~:or11tJ ~:weiruvit;Jilbba:o'\.J~mrum1viamu'W ~?!1'W(>l1-'.l ~ 11Kb tl'W ei t!l-'.l~ 

~1ei tJ1-'.lrmviaeib~'Wrn c.J1 'W~1 r1ei {~~ ei-'.lrm'\.J1:o?lvi Ernll1 m 1viaeibu'W~-'.l ~ Ji'1rn111 ~-'.JB'WbMvii1:wntJrmY11 iei ~J1vi;;iei bu'W 

1 '\.J(o11:w~u~61Jei-'.l€m1'W 115rmdi1 cJ 1 im 1viam~'W 1 ucJ-'.lilm1'Wilr111:waJ1ba:weimm ba:o 1vf5(,111 m 1via m~'W~a~mnlK1 m 'll'Wn'W 
~ 

~~1'U~ 33 
~ 

- . 
:isn1s11ao1vu uua:>un~o\lun1s114uF1a1EJIOEJ:J (Unscrew) 

-'.ll'W~iJfll I rli;i 1 cJ bfla c.J1bbi;i:O~el-'.lfl11Vli;1e.J b8'W?!1'W \"I e.J{ b 1l?ll:!.J11r11Je.l-'.lfl'Wflld'f 1i:W61.1e.l ~111Vli;1e.J b8'W fa c.Jl '1J'1Ji;ioJ1'1111fle.l el c.J;;;i 

(Oil Seal) ~~1'U~ 34 :!.Jll'lib 'Wfl11e.le.lflbb tJlJJ:OtJtJVli;je.JbU'W 61.lel-'.l rle.JiBmM vin;;i:w~~eJ-'.liJfl11Vl:W'Wbrleir1mmn ac.J1 elelc.J'/Ji;ib ti'W 
~ ' 

il'W?!1'W:!.J1(911\Jl'W~l fl~~a(,1Vlfnc.Jb~l bbatil'Ve.JoJlfllJI l 'Wfl11e.lelflbb tJtJ~~e.l-'.lbaeJfl 1 'V~l'Wl VJ[)fl~el~ b ~el~~?11 Aru 1Ji'bbflA11:W~'W111Vli;1eJb8'W 
~ '\J '\J v 

ffi '1l r111rn ~11eitJ1 'Wm 1Vll-J'W61.1ei~ b 'V1m iein1vi'W1J11rn~ei-'.lm1mrnba:of;n1J161.1'Wl1J11 'Wm1'\.J1:oneitJ ~~~:omm 1ffu11 ill 'll-'.ll'W 1i 

r1 fl1(91r1'\.J 1:oa~ r11l-Jbf11J1 m 1f 1;rnba:o:wm c.Jfll 11 'll~ 1'W~c.J11'W1'W 
~ ' ' 

Oil Seal 

~L.JM 34 fl1W88£.Jijcl[UJ1U 

Fiums11~UV8JF18Sl"'iS81W81nau 

~uri 35 ~::>8u111ms11arnuu 

F18S5u1asnn~8Jfl1SF1a1rnnau::> 
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Tv1EJ <>1v1su:is1u vsEJLls:1as51au 

i1e.1ci1 -'.j fll"Je.le.lfl bb till fl1 "JV1f1e.l b8U rle.l {frwb?\fv1~~e)-'.jfl1"J rim mna 1:n °JD~ 35 mru~~ el -'.j fl1"J1Je.l -'.j fll"Jfll 1{1 b tluvl bA~e.ll'il 
~ 

vl 'i111ru1 bae.Jn 'l ~e.1e.11:.1;a ~ i1:wnt1tl ae.1 fl\j'b (Bush) ~'Vl1'i11fl1 ?!'9)~'/ltlbb t-'.l bbal'IJIJI b-'.ll b vf:wr111rn~1:.1t1€11:wr111:w ~um n 1 Vl~e.l b ~\J'b 

~'Vl1~11:.11?!'9) b'll"Jl:Wrl ~'il:t:'611:.1b l.1~'b'Vl1-'.l1U1Jmnurrnf 1~:W'Ue.J-'.ltl1Vlfle.lb~U1~e.J 81-'.l 1:.111U1U 

'l Ubbl-JY1:!J'Yft11-'.l'b1J1ti'lfl1"Je.le.lflbbtltlbbl-J'V1:W'V1lJvfu~b'Y1m'V1e.J fl1"Jbae.Jf1Hbb:Wrlrll'Llrle.li;1;,;1 (Me eha n ica l Sea l) ~-'.l"Jtl~ 36 m'l~ 
' ~ 

'l Ufll "J1Je.l-'.lflUfl1"Jf 1~:W~"J:t:tltJVlf1e.lb8URb tluvrn bae.l fl 1~ bb:Wrl rll'Llrle.l ,;1;a btlu£u?i1u:!J1\9l"J~1 U~Vll,e.J 1~~11:.1 :iJ{fo~~e.l b ~bb J-'.l~utl1 

Vlf1e.lb8U 1~?!-'.l bbi;1:t:rl11:!Jb ~l"Je.ltl'Ue.l-'.lfll"JVl:WURm~11:.1 bb(>l'iJ:t:lJ51Je.l~1nlJI b~e.J-'.lium Ufll"J~IJI~\ ~~e)-'.jfll"J'UUllJI 'l Vlf\!fl11fl1"Jb ~e.le.l l:.l'l!a 
'\) q \I v 

~uri 36 IIUF1F11UF1D8Ba 

(Mechanical Seal) 

b Ufll"Je.le.lflbb tltid:t:tititl1Vlfle.lb8U ~-'.l~~l b tlU~e.l-'.lb '!J fllt1~nue.1zjb?!:We.l~e.l be.11-'.l(O-Ring) 'UUllJl~b tlU:!Jl\91".i~lU'Ue.l-'.l be.11-'.l 'il:t:lJ 

'UU11J1 d 1 x d2 ~-:i1tJV11-'.l.if11:.1 'l um 1'l~-'.l1U~flfl~e.J-'.lb~e.1'lV1'1e.11-'.lmm1fl'V11-:i1u1~ ~ be.11-'.l~e.J-'.lflflfl!Jlb uiu~1~'V11V1u1~evatl1V1~e.1 
~ ~ ~ 

1Je.l-'.lf1Ufl1"Jf 1'Ue.J-'.ltl1 ?!1U~1U51J1-'.l~e.J-'.ltlf1e.Jl:.lb Vfbe.11-'.l?!l:!Jl"Jflbll-'.le.le.lfl51J1-'.l 1~ ti'11 D'Vllie.J-'.l ba n bllU 1 tJ fa1-'.l ll-J?!l:!Jl"Jfl'Ul:.ll l:.lil 1~ 

\911mtJ~ 3 7 'U11a1-:ibba1 J1V1am8uR'i1:::{11~~11:.1 
~ 

b Ufll"Jb ~-'.l1U fa1-'.l~:Wbb"J-'.l;U'Ue.J-'.ltl1Vlfle.lb8U~11 ?11:!Jl"Jfle.le.lfl bbtltlb Vfb e.11-'.le.Jzj\911-'.lflal-'.l'Ue.J-'.lie.J-'.l 1~ bb(>lti'lb ~-'.l1U~:Wbb"J-'.l;U 

b ~e.lb m e.l1-'.l?!1:!Jl"Jfl'Vl1-'.l1U 1~~ fll"Je.le.lfl bbtltl~e.l-'.llJl'VlAVll-'.l'Ue.l-'.l bb"J-'.l;mI1~blllJl~U~ll:.I fll"Jb m e.11-'.l bbUt1nt1r,n!-'.l~1U~1U\9l"J-'.l51J1:Wfltl 
~ 

b Ufll"Je.le.lflbb tltlfll "J;a"J:t:V111-'.lb 'V1al bbi;"1:t:"Jfl11U b 11?!1:!Jl"Jfl'Vllie.J-'.l be.11-'.l 1~J-'.l?!e.l-'.l~1U ~Ue.l 8f1tlfl11:W~e.l-'.lfl1"Jb'b-'.l1U b!Jll:.I 
~ ~ 

'0'11 tlbdl:Ufle.le.lflbbtltlb l.1'Vl1ie.J-'.l~b'V1alb'V1"J1:t:?!1:!Jl"Jfl~a\911~~11:.1fl11 b Ufl1flfl1 "J!:,Ja\9lb"J1b~l:.lfl11bb till Pisto n Sea l ?!1Ufl1"J'Vl1ie.J-'.l 

~1r111m11'i1:t:b~1:.1n11 Ro d Seal ;-:i1tJ~ 39 
~ ~ 

Correct 

• 
I 
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Incorrect 

-Un-Pressuried 

p..,. Liii 
Deformed under pressure 



-----------------------------,a,,aa@SIHMri•i------

I 

I 

Piston Seal 

<J,= d3 

d1- < d3 ; max 5% 

Rod Seal 

d1=d5 

I 
/7 

5 

Rotary Sea/· d - > d · - 3% 
' 1 5' 

Rmax 5 16 µm 

§UA 39 n1S8f)nllUUS8'1foS'1 

rllW81118:§Fl01U 

b1 to 3mm, r1 = 0.1, r2 = 0.25 

b1 over 3mm, r1 = 0.2, r2 = 0.5 §UA 40 S8'1foS'1811"1SU'11Ul"IU11Sl.lU 

d2 t b1 +0.2 h b4 +0.2 

1.5 1.1 ± 0.06 2.2 1.1 ± 0.03 2.2 

2 1.5 ±0.08 2.8 1.5 ±0.04 2.8 I 

3 2.3 ±0.12 4.1 2.3 ±0.06 4 

4 3.1 ±0.16 5.4 3.1 ±0.08 5.2 I 

5 3.9 ±0.2 6.6 3.9 ±0.1 6.4 

vl1S1'1A 1 vu1~V8'1S8'1foS'1 (mm) 
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~u~ 40 ~mJ1 b'U'W~fl'ttru~ bb~~6LJtn\?16LJe:J'1fl1"ae:Je:J mbuuieM 1e:i~'1611vi{rn1'WV1'W1 b~cJ'U~fl'ttru~~1'1 ~ 

?f 1'W6LJ'W1\?1fl1Vl'W\?1 bb~~'a'Ui1'16LJe:J'1ie:J'1 be:J~'1~~ bb 'W~'W11 ~Vl1~'1'a'U~ 41 b ~e) 1 ~fl1'a'U'a~fle)'U6LJ€1'1 be:J~'1 hi bfl\?1 fl1'ab~cJVl1 cJ 
~ ~ 

1 ~V11{1'1liJbfl'1~'U1fl6LJe)'1ie:J'1 ilu~t!'W6LJe)'U~~~fl~\l~'Vl11 me:i~'1Qfl6LJ1\?11 'Wfl1'a'U'a~fle)'U 1~ 
q 

b1 to 3mm, r1 = 0.1, r2 = 0.25 

b1 over 3mm, r1 = 0.2, r2 = 0.5 

fl1'a'Vl1 bfl~cJ16LJe)'1'Vlm11vi1e:ioifo~mY1vi~e:i b8'W (Nipple) b fl~ cJ16LJe)'1'Vlm11Vl~e) b8'Wzj'1 b 'U'Wbfl~cJ1'We) fl\)~ b 'U'Wb 'Vl b ue:ifo1e:i 

b~cJ1 ~1~mm11'W DIN/JIS \l~b~cJflbfl~cJ16titJ\?1i111 R vi1e:i JIS b~~ \l~b~cJfl11 PT1'Wmill~bb'a'1~'Wly1Vl~e)b8'W~1~ b~~UcJ~ 

~\l~'Vl1bfl~cJ11'WVl1mfl~cJ1~1biJmtl'Wbfl~cJ1~'a'1'Vl'a'1fl'a~'Ue:Jfl ~1~ DIN/JIS ~e:i RP (JIS b~~ PS/PF) bb~{h1'Wmruvftoifbb'a'1~'Wtl1~'1~ 

zj'1 b'U'Wbb 'a'1~'WJ1vh -irn'W 1'Wfl1'aQ\?1~m?f~flflill.f11~?f'1 15fl1'ai!Wbb'W~'W11moirb~'a1~me:im?t{11~~1cJ bb~~ 'Wbvim~fl'U'W11 tft -ir'11'W 
q ~ 

b~e:iil bb 'a'1~'W~'1 ~ 

15fl1"a~bVlm~?t~1~V11~1mu~ 42 6LJ11~e:i b\?1cJbfl~cJ1'We:imtl'Wb'VlbUe:J1 R bb~~bfl~cJ11'Wb~cJ1b'VlbUB1 Re b°ti'Wfl'W n\l~V111~ 
~ 

bfl~cJ1i'1~1'We:ifl bb~~~11 'Wmm"ati61l~ue:i'1 n'Wm"a{1;~6LJe:i'1J1vi~e:i b8'W 1~?tu'Vl 1~ bn\?1ut1Jvi1~1'Wm"a{1;~ bb~fl1'a'V11 bfl~cJ1 b 'Vl b ue:i1 

~eN~rnar11ur1d-lr111d-l~fl'tJeNrn-aV11bfl~cn 1 iX~ ilu~l!'W6U'W1~r111d-l 1~6UeNbfl~m\J~ 1 vmJ1 u V1111Xbn~rn11{1;d-16Ue:i\JJ1vi~e:i b~'W 1~ 
q v 

I 
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Taper lntemal Thread 
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Tv1E.1 v.~E> 
the .jor@hotmai I. com 

riulla\lu't>F1:J1utf.lu50lt1taUt1u~S\lriao .. 

Clch)EJc)LJSU:hflS::LLcTLnFllulaEJ Al LUUavnIC1SUFl)lUcTUl=JLUUc)8lvUlflLLa::n1avnfl 
lJ 

w cu Ul I L.Jlu L fi c) u ri fl)\) fl 1 s ~ s fl =J LL a:: LL) Cl)\) fl 1 s 11 Cl c) \) LI 1 L n Fl 1 LI la 8 u 1 ti) EJ LI 1 La LI c) a LI Fl 1 H s c) 
wac, nrunuuvCl u LuvlHL nCI FlJl u Lhaul=J 
LUU=JCILciULHUc)FlLLUvia LLJc)LclU11LLc:1)WLUEJU 

1 \J I 'I.. \J 

Iaflal)flv Generative Al LWc)UWU=JlUlH 
... lJ ~ 

Well uiaO Fl)l U LUll=JLUc)vClUILJ LLc:1) a1aC1 Ia 
lJ , 

Ofl1swcuu1 Al IL.Jafl1sas10RaLJScHuauci 
lJ 

LWEJvLs1wuwuuRJlULUuH1Salunduvfl1s 
cTSlvLLFiiun Fll Lril LIU Le)\) 

1CIEJ08u:h 11 Sora Al 11 

u5anssu Sora Al At>t>:ls? 

Sora Al b'U'W'W1\9lfl11~~11'Vl~~1mw~nn OpenAI ~~~\91 
q 'U 

b'VlA b 'W fa~ikuru19..J'a~~~i~iJzjeJ b?lcN 1 'Wbb1\?11-:Jfl1TV11AeJ'Wb'Vl'W~ 
Q) Q) ""' 

eJ~1-:J ChatGPT zj-:i1~btl\?1~1 Genereative Video Model 

~11 'Vl~~mm111?111-:i1meJr111mm 1~bfl'W 1 'W1'Vl ~1flfl111Je)'W 

6LJeJA11~1~ bb~~fl~11111~beJ~~~'V'JBt!m~iJ "95l113.J~UJ~~,:i" 

bb~~ "b'Vl'Uel~'W(9l'W1n1'a" 

::l1S81SIIUWUW MOULD & DIE JOURNAL I 
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Tm.1 v.ffo 
the. jor@hotmail.com 

lJs=ansn1wn1srhv1uut>v 
Sora Al 111.hanl\) 

fl11:i.J1..l1\91f1l~Melfl11:i.J?l1:i.J1'rn"1JeN Sora Al ~b'U'W 

i1 ruru1'\.J1~~~ia ~ 1®b VI r1~?11:i.J 1111 bb '\.Jj;j-:J'LJ el r111:i.J b ti 'Wl~bel 
,U OU &I 9 

1#i'\91'l'-:J\91elfl11:i.J~el-:Jf11'i' Vl~elb;cJf111 Text to Video vrfa:i.J 

~-:ibnm1cJi;1~b5cJ~\911-:i1 1#i'bti'Wmh-:i~ VlmcJfl'W~-:J\911-:Jbb?t~-:i 

m1:i.Jfi~b'Vl'W111 'Wel'W1fl\91 Al ~~mbbVl'W~ f11'l''\111-:J1'W"1Jel-:J:i.J'W~cJ 

1'W'U'l'~bflVl\911-:J11#i' zj,:i Sora Al ~~:Wfl11:i.J?l1m'l'ti\91-:Jd 

• a1u1snulJavv"t>A:>1uci:>t>"nttsILhLlu 
50lt>AJ1UEJ1JlL.itfiu 1 U1filo 

9 

bvl cJ-:Jbbflb 111?i1f elm1:i.J 1 '\.J b'b'W "m1"1Jiiel cJn1i:i'-:Jbi;l'Wfl'U 
9 

b~1"1Jel-:Jel8~?l'W1:i.JVIUJ1" Al n~~'\111f11'i''U'i'~mi;1~i;1elel nm 1 'W 
9J ~ 

1'l.Jbb'U'U"1Jel-:i1Mel 1 vfi'W'VI (,11 cJr111:i.Ji;1 ~b5 cJ~a-:i zj,:ia1m1mn'U 
9J 9J 

'i'1cJi;1~b5cJ~\911-:J11(,lelc)1-:J~ ~-:Jfl11:i,Ji;1~b5cJ~"1JeJ-:i1'UVlii1 ?1V1ii1 

V1'1V11-:J bbi;l ~i;11cJ ba''W~:Wfl11:i.J?f:i,J~~-:J~'WbbVl'U bbcJ f1 bbcJ ~ hi1#i'11 

fll'V'J 1~b'U'Wfl1'V'J~~,:J 

~'Jeith:i: 

Vl1f10i-:i1'W1ir11i-:i Prompt 1vf Sora 11 "a cat chasing 

a butterfly in a garden" 'Welf1~1f1 Sora ~~b1f11~11 

~el-:i:w bbm ~biel bbi;1~?!1'Wbbi:11 ir'Wc'T-:ia1m1m1f11~11~-:i 

\911-:i 1 1 'W1Melr111:wn11br1~el'W 1 V111 'l.J1 'WviAV11-:i 1 Vl'W~~~ 
.J 

~?l:i.JbVl\91?!:i.J~i;j:i,JlflVl?l~ 
9J 9 9 

'\1111vf Sora a1m1n?l't1-:ia1n~'IJ'U'bel'W b'b'W a1n~:w 

\911i;l~fl'j' bbi;1~f11'l'bfl~el'W 1 Vl1:i.Jlf1:i,JlcJ 1~ cJ1ffiel~elelf1:i.JlcJ,:Jfl,:J~ 

• a1u1snrhn1susulJsvua=unlun1w 
lu5olt1~iJt1e.iua:>Ioa· 

v 

9J 

Vil n b 11:w1Melel cJ\bi;l~ ~el-:i n11~~~'\.Jf'U b '\.J~ cJ'Wi:1 n~ru~ 
9J 

Vl~elel-:Jfl'U'i'~flel'U\911-:J 1 fllcJ 1 'W1ffielf1?!1:i.Jl'l't1'\1111(,lb'b'Wfl'W bvl cJ,:J 

bb\91'\111f11'i'eJ'V'J 1 Vii;1~1Mel"1JeJ-:i b 'i'li;l-:J 1 '\.J ~1m!'W 1 Vl'\111f11'i' 1?iielm1:i.J 

~~el-:Jf11'j' b'b'W "b'U~cJ'W~1fl'i't1cJ'W\91b'U'W~fl'i'cJ1'W" bbi;1~'i'elf11'i' 

'\.J1~mi;1~i;1 n~~ 1#i'1Mel~b '\.J~ cJ'Wbb'\.Ji;l-:i 1 '\.J\911:i.J~b 111?i1f elr111:i.J 

v "" Vl'WVI 

I 
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• 

O PEN A l - TEXT TO VIDEO 

a1u1snas1vaSSAtCit>H1fl1EJlu5olt>IO 
cnuGuau1n1s 

Sora Al a1m1t1'U'i'~mi;1~i;1\911:i.J'Uelfl11:i.J~b'l'11#i''\111f111 

1Jel'Wb i11 '\.J1(,lelc)1-:J?f:i,J~~,:J bbi;l ~?11 cJ-:Jl:i.J 'V'J~el:i,J~,:J cJ-:J'111 cJ'U'i'~VlcJ~ 

b1mbbi;1~r11H~1cJ5n(,11cJ zj-:ib11a1m1111vf Al od1cJ'lJ1~mi;1~i;1 

lffiel\911:i.J~~m m'i' 1(,lVI m 1m ~-:i c'T-:i b 'U'Wf111btl~'\.J1~\91 b'U1?lbi;1 n 
9 9J 9J 

bbVl-:J~'W\91'W1f11'l'~1 f~lfl~ 1(,15 f1(,11cJ 

Ut>~1riout>v Sora Al 

\9l1cJfl11:i.J~ Sora Al ~b'U'W~i;1,:i1m1n OpenAI J'W 

c'T-:ielcJ1 'W~'WVl~i;lel-:Jbbi;l~ bJ?t:i.J'U'l'illbb'U'Umnirn ~-:i'\1111 vibJa1m1n 
9J 9J 

bf1'U'i'1cJi;1~ b5 cJ~ 1 'W'Ul-:J b~el-:Jbbi;1~'\J1-:Jfl11Hrl\9l zj,:i1JmJ1fl~"1Jel-:J 
9J 

1. l°l'J1l..l!vn:i~1'WvJ~ncl - Al m~c'T-:i1iJa1m1nr11mru 
\J 

n-:Jbb'l'-:J 1 iimi1-:i~b'U'W5'i''J:i.J'1J1~"1Jel-:J fa fl 1(,1 b'b'W Vl1f1'\1111ffielb~f1 

flli:1-:J fl'W"1J'W:i,J fllcJ 1 'W1ffiel~'U'J~:i,Jli;1~i;1elelf1:i.J1"1J'W:i.Jf1ell~cJ,:J bJ1(,l 

~f1fl'Wb'U11'U~~-:J1 Vl~el 1iJ:w'JelcJfl~ b'U'W~'W 

2. f11'a"~i'U~1'W'Vl1.:i~hmb~:"1J'J1 - f11'i''U'i'~mi;1~i;1"1Jel-:J Al 

m ~ c'T-:i 1iJa1:i.J 1111b1111 ~ #i' 1'Wi1 cJ bbi;l ~ #i' 1'W"1J111#i' el ci 1-:ia:i.Jmru 
9J 

bb'U'U 1#i' '\1111 vf1Mel~elel nmm~ai:i''U1f 1-:i n'W 1 'W'Ul-:irif-:i b tl'W~'W 



fl11rnu~cJ1um~bti'Welch:imn 1~cJ?l1:i.JTiW'll~'<il1bb61~b~cJ'W~ 
'\J 

f1Ta'\111-.:i1'W1191mh:rn~b~1 ~-.:Jb'U'W'W1\91ffi'1:i.JeJ"llu~cJ~elci1-.:iV1i1-.:i 

~"\)~?f 1:IJ11t11..!1:IJ1'111 cJ 1 'Wf111~\,!J'W1Vl1'11911'W f111'\1111mel 1191mh-.:i 

11~b~1 ?{~~1f1 bb61~'lh~VlcJ~~11'b~1cJ1191 bb\91b'W'Uill~b~cJ1fl'W 
W:.:::,1V O d I I O d 6' 

fl:i.J~ fl'W "\l1'W1'W:IJ1 f1VI f1611111 Al "\l~ti f1'W1:IJ1 bb Vl'WVl:i.J'W~cJ 
'\J '\J 9 

1'WhJ'b1 b~el Al ~\,!J'W1bVl'Welf111:i.J'W~cJ 'U"ll"ll'U'Wfl'Wv(11'l.JcJ-.:i 
9 9 

1iJ?11m1t11 'b-.:J1'W Sora Al 1191 bb(91el1"\JbD~ 1 viir f11'1J1f1111911'W 

fl11:i.J'l.J61el~i\' cJ'Uel-.:i 1'11b'Um'1191'\111f111V1~61el-.:i 1 'b-.:i1'W b~el'\111n11 

'\.J1~ b:W'Wfl11rn~cJ-.:i'Uel-.:J Al nel'Wbli~ 1 'b-.:i1'W 1 'Wel'W1fl\91 

~ iJi ____ _ 
INNOVATION TODAY 

191-.'.IL!'W bbdJ111rn~61bb'U'U Text-to-video "ll~1:i.Jb'1lb~el-.:J1VliJ 

bb(,lf111bn~t'W'Uel'1 Sora el1"\lb~cJf1 U111b'U'Wf111?!~1'1:IJ1\911~1'W1VliJ 

1vfn'Ub:i.Jb~61 Al '\.J1~b.flV1'i1 Reece Hayden tJf11bfl11~Vlel1lb?l 

"ll1f1'U~~Vl1~cJ\916'11~ ABI Research b~cJ11 Sora el1"\l?l-.'.1~61 

ffi'~Vl'U el cJ 1-.:J:i.J 1 fl(,] elel\91?!1'\!I ffi'1:i.J'U'W b 'Vl-.'.I bb61 ~~ el'U'W b 'Vl-.'.I ~~'\/161 
9 

Vl1f11fifl"ll1~~:wm11..11 Sora Al 1'lJ1'bVl1'11911'Wf111\916'11~ 
9 

1~mu'V'J1~1911'Wm1~mb61~1~el nm"\l?11m111?1~1-.:i~m1'V'JB~:w 

'\.J1~?1V15.fl1'V'J~ ~1191 bb61 ~:wfl 11m1~ b ~1 ~-.:iS'W ~-.:i b 'U'WB nV1i1-.:i 

VI 1-.'.I b~ el f1~1..l 1?l'W 1 "lli1Vl'fo f111'\1111fifl"\l 1 'W el'W1fl \91 
9 

1,1,V1-.i~E1~B~: --------------------------------------

1. OpenAI Sora: Revolutionizins Video Creation 

b'LJ1th'i11f1 b11J https://alloji .com/openai-sora-video-i n novation-2024/ 

2. Sora Al 'U1\i1f1'l'l:W'il1,w1~1,1,'IJ,N'LJ'ilfl'llmtJ'U1~lmc1~eJ'U'il~~1\ii\1,s111 

1, 'LJ1D~'il1f11, 11J https ://foretoday.asia/a rtic Les/sora-ai-'Ul \i1 f1 'l'l:W'il1~ \91~ 1,1, 'IJ,N/ 

3. Sora b:wb\91'1 Al 'Llmb'Vil.J'ii1f1 OpenAI ~'i]:;1,1,'IJ.i~fl11l.J~l-'h~fl~'U1~1mm 1 mv\ ~E1~11cl:W'il~~1,1,e1:;1,V1tfo<\i'U\i1'U1f11'l 

1, 'LJ1D~'il1 f1 https ://thesta nda rd .co/ ope nai-text-to-video-sora/ 

81S81SIIUWUW MOULD & DIE JOURNAL I 
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NANA a,s:: ~m: www.greennetw orktha lard corrv'world-econom,c- forurn/ 

m~: www .freepik.com 

O;:i:quuC1a1crnsvv1ulcisuHans~nuu1n;:i1namumsruian ilv 
iu311 u~ R uri1v1 u5vciuv LClSEJUciJiHwsuusu RJ1u LL.J.§EJ ULLL.Jav 
i'iv1vLficiiJu1cirimduue.hvmcil1.Hfo ;:i1ns1EJv1uuuv WORLD 

ECONOMIC FORUM (WEF) Fl1Clmsnij1lu 5 0U1vHU1 Ian 
msri1v1Uv~C1uvLHfif\H1Ufl1)~ "DOUBLE-DISRUPTION" rivvln 
IR5ClLLa~msl'!Js~uu AUTOMATION LU1u1nciunums:51vRU 
Hans~ nu du1v ri1iH Ru ri1v1 u ri Orin L:t~luCJsvnu RJ1 uciuvms 
uuvC1a1ciriLL.J.§EJuLLL.JavlL.JuiumaL~EJvC1nv1u 

lm.1v1nmsa1sJvwu:::i10Rur1101un:::i1 50% rl60u1rn1nlj~rl-d'1Luua1Hsu?w.b0D 2020-2025 80L.Js~nc:>uC1Jt.1 

rlf1lj~ ANALYTICAL THINKING AND INNOVATION - rlf1lj~f11SRCl5LRS1~HLLa~nnlj~Cl1UUJClf1SSU, COMPLEX 

PROBLEM-SOLVING - rlf1i.j~f115LlflUPdH111UUUvU, CRITICAL THINKING AND ANALYSIS - rlf1i.j~f115RC1LU\JSW1f1G, 

CREATIVITY, ORIGINALITY AND INITIATIVE - [lf1lj~RJ1URClclS1\JclSSRLLa~mssLSU.3\J?HU ua~ REASONING, 

PROBLEM SOLVING AND IDEATION - [lf1lj~f11SW°LHqwa [lf1lj~f115(1C1.3U?v LLa~rlf1lj~f11SS~ClURJ1URCl 

clJU 10 ?Ji) TOP SKILLS FOR 2025 l.Js::m,ucbEJ 

1. ANALYTICAL AND INNOVATION - msFimuv5LR51~HLLa~UJClf155U 

2. ACTIVE LEARNING AND LEARNING STRATEGIES - f11S\JClf11SLSt.1UiLU\J~f1 LLa~na5Sf11SLSc.JUi 

3. COMPLEX PROBLEM-SOLVING - rlf1lj~f11SLLmutJruH1rlORJ1uuuuc:>u 

4. CRITICAL THINKING AND ANALYSIS - f11SRC1LU\JJW1f1ljlla~ms5LRS1~Hllc.Jf1Llc.J~ 

5. CREATIVE.ORIGINALITY, AND INITIATIVE - rlf1lj~RJ1URClclS1\JclSSR 

6. LEADERSHIP AND SOCIAL INFLUENCE - rlf1l=f~f11SLUWJu1ua~as1vus0uuma?v 

7. TECHNOLOGY USE, MONITORING, AND CONTROL - r)f1lj~f11SLavnW qua ua~RJUF1U~Uf1SfUnl\J 

LnRlulaEl 

8. TECHNOLOGY DESIGN AND PROGRAMMING - [lf1lj~f11Svvf1LlUULLa~lL.JSLLf1SU~ClR1cf\J 

cl1HSULnRlulaEl 

9. RESILIENCE, STRESS TOLERANCE, AND FLEXIBILITY - rlf1l=f~f11SL0ClSUcivRJ1ULL.Jat.1ULLL.Jav 

msRJur:iuc:>1suru ua~mswu~umJ~snnc, 

10. REASONING, PROBLEM-SOLVING, AND IDEATION - r)f1\j~fums?HU1HUf1LH(!WaLLa~mss~ClURJ1URCl 

ms wcu u1 nn lj~ LHch dv ~u Jt.1? HlJ RR aa, u1 s n usu cb LL a~ Lu u8"L.Js ~ au RJ 1 ua1 Lsv ?u amJ ~ms ri101 u rl L L.J ~t.1 u u L.Ja 0 

vcl 1\JSJCl LSJ ?Uv U1 RC11CllClc.J Om, UclvCl Ra v\JflU RJ1 UC1v\Jf115 Uv\J~Clcl1Hf155 uua~Cla1Cl LL S\J\J1 u 8vv\J Flf15 LL a~ 
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HUNT LIKE AN EAGLE - FAST AND PRECISE 

[2iil OPS INGERSOLL 
POWER FOR TECHNOLOGY 

Gantry high speed & precision EDM machine 
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Mr. SitthisakThurakit, Rieckermann (Thailand) Co., Ltd. 
Phone: +66 2 383 4333 I Mobile: +66 O 89 205 0014 
Email: sitthisak.t@rieckermann.com 
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A.BEST INTER PRODUCTS 

www.abest.co.th 

MANUFACTURING PLASTIC & ALUMINUM CONTAINERS AND PREMIUM PRODUCTS 
Complete Set of Plastic Bottles and Jars for Cosmetic, Health & Spa Products, Compact Powders, 

Aluminum Pans(Godet), Tube Foams, Aluminum Jars, Lip Care Containers, 

Plastic and Aluminum Closures. 

DECORATION 
Silkscreen Printing I Offset Printing I Hot-Stamping I Frosting I Embossing I Labeling I Shrink Film 

QUALITY STANDARDS: ISO 9001 and IATF 16949, GHP, HACCP, Green lndustry,TLS 8001 :2020, BRC on process 



Large Mold Machining 
without Compromises 
For shorter lead time and 
polishing-free surf 

O MAKINO 
Promise of Performance 
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for DIE & MOLD MACHINING Catalogs 
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VG YG-1 (THAILAND) CO., LTD. 88 N1mitkul Bu1ld1ng, 4th Floor, 801 Rama IX 57/1 (W1setsook 2), Suanluang, Suanluang, Bangkok 10250 Thailand 

Tel: +662-370-4945-8 I Fax: +662-370-4944 I E-mail : info@yg1.co.th I Website: www.yg1 .solutionsIwww.yg1.co.th 



CNC TURNING CENTER WITH AUTO LOADING SYSTEM 

LINEAR MOTOR DRIVE 
HIGH-PERFORMANCE WIRE-CUT EDM 

CHEVALIER . 

SURFACE GRINDING MACHINE 

ROBODRll!L!: 

CNC MACHINING CENTER 

,. 

ZNC & CNC E.D.M 

N-TECH wsaul~usn1s 
* USn1SflS:>OlHA8111WlASa\lons CNC 

* strdautAsauons CNC 
* suri1 Preventive Maintenance tAsau CNC 

* usmsotn,,a~l,ia CNC Tus1A1liitfltt 

CNC DOUBLE COLUMN MACHINE 

m~Xm i11 

CNC MACHINING CENTER CNC MACHINING CENTER 

1. 

CNC WIRE-CUli EDM CNC VERTICAL TURNING CENTER 
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3-AXIS CNC MACHINING 
CENTER 

CNC SUPER DRILL 

I SURFACE GRINDER 

Consumble, Wear Part, 
Accessories for Every 

Brands, of EDM & 
Wire Cut& 

Super Drill & ETC. 

YAN YANG 
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Si El 
(EROWA & 3R EQUIVALENT) 
SiEI -Precision Working Holders System 

&MILLING 
MACHINE 
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12/3 11y 10 ~1UclA8€hJV~EJ ~hinm.hnins~ '1Jl15~uum~s 111 0 
12/3 Moo 10, Klong-khoi, Pak-kred, Nonthaburi 11120 

Ins I Tel. : (02) 159 6391-3, (084) 757 6662 11wn'ci I Fax.: ( ! 2) 159 6394 

E-mail: ukofset@ksc.th.com Website: www.siamelmat chgroup.com 
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