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[0031]

[0032]
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100% Z=3(A, 100-1000%, 100-900%, 100-800%, 100-700%, 100-600%, 100-500%, 100-400%, 100-300%,
100-250%, 100-225%, 100-200%, 100-180%, 100-160%, 100-150%, 100-140%, 100-130%, 100-120%, 100-110%,
120-250%, 120-225%, 120-200%, 120-180%, 120-160%, 120-150%, 120-140%, 120-130%, 140-400%, 150-300%,
160-250%, =+ 180-225%, Hv WiEE&d izl ol& @t & Lol #tel g3 FdHE 49 vhE 1) 4
g Z1AZFE A5, 100% I, 100-1000%, 100-900%, 100-800%, 100-700%, 100-600%, 100-500%, 100~
400%, 100-300%, 100-250%, 100-225%, 100-200%, 100-180%, 100-160%, 100-150%, 100-140%, 100-130%, 100-
120%, 100-110%, 120-250%, 120-225%, 120-200%, 120-180%, 120-160%, 120-150%, 120-140%, 120-130%, 140-
400%, 150-300%, 160-250%, =i 180-225% T WE-&o disl o5 @ 5 49 @l g8 FAE= A9
g2 WMo =Y AANE A5, 100% ZF(AAH, 100-1000%, 100-900%, 100-800%, 100-700%, 100-600%,
100-500%, 100-400%, 100-300%, 100-250%, 100-225%, 100-200%, 100-180%, 100-160%, 100-150%, 100-140%,
100-130%, 100-120%, 100-110%, 120-250%, 120-225%, 120-200%, 120-180%, 120-160%, 120-150%, 120-140%,
120-130%, 140-400%, 150-300%, 160-250%, FEE 180-225% W WE o] il o5 gt & 499 ol 95 3
AEE= 9ol tE W) =Y AANE A5, 100% ZIH(AAY, 100-1000%, 100-900%, 100-800%, 100-
700%, 100-600%, 100-500%, 100-400%, 100-300%, 100-250%, 100-225%, 100-200%, 100-180%, 100-160%, 100-
150%, 100-140%, 100-130%, 100-120%, 100-110%, 120-250%, 120-225%, 120-200%, 120-180%, 120-160%, 120~
150%, 120-140%, 120-130%, 140-400%, 150-300%, 160-250%, W& 180-225% W& W&o tisf o]% 3t = ¢
olo] ghell o A= ol v W) gkolof EDM ZAZE A4, 200% Z3H(AZAD, 200-1000%, 200~
900%, 200-800%, 200-700%, 200-600%, 200-500%, 200-400%, 200-300%, 200-250%, 300-900%, 300-800%, 300-
700%, 300-600%, 300-500%, 400-800%, 400-700%, 400-600%, 400-500% == WMEgo] tis] o] 7 = 99
ol g8 A= g2 vE ¥ A AA(sinker) EDM 71AZFE A4, e 150% ZIH(JAH 150-
1000%, 150-900%, 150-800%, 150-700%, 150-600%, 150-500%, 150-400%, 150-300%, 150-250%, 150-225%, 150-
200%, 150-175%, 250-800%, 250-700%, 250-600%, 250-500%, 250-400%, 250-300% fEi= ¥WE-go] tfs] o|& gzt
= ool el 9& FAEE Ao thE WHee Tl dA B VAVE A5E e AsE g4E 5 9

T 7IAVEE Age vhde s B, =9®, Stolo] EDM, 3 A7 EDM Al 7|xgek. JAIVbE A5
S AAs7] Ag AlE e arldl Bok AAls] ddgEnk. Alse] AlEel digk ZIAIVEE AFY o7t §H]
o) ¥ 19 350 A},
Z 1
b o o e
k) =399 <to]o] EDM | 7 EDM-E9 4 7] EDM-7-8]
235 4= % 295 A | A (42wl A2 |94 % A | A% %
5}%_ T /0 ﬁ‘]—%— T /0 T /0 T /0 T /o
1117% 0.72 100% 0.32 100% 9:34 | 100% | 0:14:48] 100% 0:24:00] 100%
6061 Al 0.50 144% 0.20 160% | 446 | 201% | 0:05:58] 248% 0:15:36] 154%
7075 Al 0.55 131% 0.24 133% 4:48 199% 0:05:20( 278% 0:12:27 193%
<7 0H(Alcoa) QC-10Al 0.56 129% 0.24 133% | 4:47 | 200% | 0:05:11] 286% 0:12:21] 194%
A= 4140) 0.92 78% 0.37 86% 9:28 | 101% | 0:09:36] 154% 0:19:20] 124%
42055 136 53% 0.39 82% 8:30 | 113% | 0:10:12] 145% 0:23:20] 103%
A2 0.97 74% 0.45 71% 8:52 | 108% | 0:08:00] 185% 0:20:12[ 119%
S7| 1.20 60% 0.43 74% 9:03 106% 0:12:53| 115% 0:20:58( 114%
P20 1.10 65% 0.38 84% 9:26 101% 0:11:47 126% 0:20:30[ 117%
PX5 1.12 64% 0.37 86% 9:22 102% 0:12:37| 117% 0:23:18 103%
Z=d A Hy| 0.80 90% 0.36 89% 6:00 159% 6:59:35| 4% 1 0:43:38| 55% 3
9332 2 2 o] (Ampcoloy) 944 0.62 116% 0.32 100% 6:53 | 139% | 3:13:41] 8% [2| 03021 79% |4
17 E AL 9% dAvka Agolrt. AP dHolHE WAnI AREA | | dAF ZA AF vhE: ~20% | 3 Cu AT whR:~ 15%
1212 @232 F=2Idt. 1212% §ol3H A5 F dqA. A€ dHolE
FoA, 17L& 24 L /AN E AF BRE-E01%)4 7 A4 2EQ AFvkR: ~15% 4CuAF vkE:~3%

golsll AT Fsd ARE FEEHS FAsE ° Asehs AL
weh A® H§S gaAAY. Bl old@ AANT A A 9
£ 7PN, ol W7 GEE ST BihE 47 A sE

o
A ZIAZFs 7bsd Aaz £E(28)& st 45, 42 =g 54E %
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[0034]

[0035]

[0036]

[0037]

[0038]
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210-560, 210-420, 210-280, 280-1400, 420-1400, 560-1400, 700-1400, 840-1400, 980-1400, 1120-1400,
1260-1400, 280-1400, 280-1260, 280-1120, 280-980, 280-840, 280-700, 280-560, 280-420, 350-980, 420-
980, 490-980, 560-980, 630-980, 700-980, 770-980, 840-980, 350-910, 350-840, 350-770, 350-700, 350-
630, 350-560, 350-490, 350-420, 420-910, 490-910, 560-910, 630-910, 700-910, 770-910, 840-910, 420-
840, 420-770, 420-700, 420-630, 420-560, 420-490, 490-910, 490-840, 490-770, 490-700, 490-630, 490-
560, 490-770, 490-700, 490-630, 490-560, 560-840, 560-770, 560-700, 560-630 (30-200, 30-180, 30-160,
30-140, 30-120, 30-100, 30-80, 30-60, 30-40, 40-200, 60-200, 80-200, 100-200, 120-200, 140-200, 160-
200, 180-200, 40-200, 40-180, 40-160, 40-140, 40-120, 40-100, 40-80, 40-60, 50-140, 60-140, 70-140,
80-140, 90-140, 100-140, 110-140, 120-140, 50-130, 50-120, 50-110, 50-100, 50-90, 50-80, 50-70, 50-60,
60-130, 70-130, 80-130, 90-130, 100-130, 110-130, 120-130, 60-120, 60-110, 60-100, 60-90, 60-80, 60—
70, 70-130, 70-120, 70-110, 70-100, 70-90, 70-80, 70-110, 70-100, 70-90, 70-80, 80-120, 80-110, 80—
100, = 80-90), Hi= L&l el ols T dolo] ghel os) FAH= dofe] vE Wele EdEE
(kJ/hr m C (BTU/HR FT “F)2 SAE)S 7§ vk, dE 50 453 dd=&s 2k &olstA 7A7s
gl

7Fegt AlEE QC-10 (€3 (Alco)ZHH 45 7H5E), €¢FE=(Alumold) 500 (&zH(Alcan) o258 44 715

1), FEE=(Duramold)-5 (B ~€} wg~A :EFo]H(Vista Metals, Corp.) S EZHE U4 715 % 53
= (Hokotol) (&gl (Aleris)ZH-E 45 7Fs3hS E35Hx|wF, o2 A E A =}, 433 9=
e AgE Grtad ASEREY 948 7Y yo® wo gg¥or Agdn. o Ay, By dd 37

A2ego] ALgE & 9T,

Uo-ss 79 2HA@28)9 et & 4ol mAH0 3. vE-gd TS dubHoR =35(26)2HEH
g8 7 ARE N8 78 TEB)ER A= TH WUHEE=
(60)= &&d Q7keA AEs st ool #U(rumer) E= ow Ad FA 7=
(sprue)(62)& =gath. Zhzbe] #u(64) = v 78 TeB2)Ed 58 & Avh. L A FI2 4
o
2

2 33N B 8 F5(32)E

& L= U—H = =
[e) [e] [S3re) ; = ST =2 ’ o
e EFF 5 vk QAT e Y AE 4PV AR A4 FeEe v-gadon FIsE FF AL
9, g Sol Aglden-FEst FF A28, EE v-FEstn TF A2908 ¥R+ g

g AZE AfololM dAsHA A
dgomm ztzke] Agel wat 7]
o] 1400 rpmell A 75 ft-1be] )
o A MREe 1117 ZFe] g ~9E 3§

Al Wy = =8 74 sk~ (Haas) VF-3 WAl AE (Machining Center) AT},
Zz2

é%E%@mDﬂ)lmELﬂmuMUH%ﬁjhm&%%UgﬂiE%%%

=Y HE 1.19 em (15/32") 27 &) 314 =7 ¥ 28 ¥ 29| Z o] H] E(jobber length bit)
2PE S 1200 rpm

=90 Zo| 127 cm (0.57)

EEET 7.62 cr/min(3 in/min)

71 €k 7] Be|o] 2 F ¥ (chip break routine) A}-8-8} %] &5




ZIHSd 10-2014-0117591

¥ 3

4 Al
i 1.27 em(0.5") A7 &) 4 ZF E Flulo] = HA =1,

H] 528 1 (SGS part # 36432 www.sgstool.com)

2WE &5 1200 rpm
A2 z10] 1.27cm (0.5")
ENCRETEAT ) 50.8 cro/min(20 in/min)
[0039]
[0040] BE Alge dis] "FH= BE~E(flood blast)" W¥7bs ARtk WZAlE ZEtelE(Koolrite) 22900191
o
[0041] EDM 71 AZFEAd A Al 9
[0042] sh71ell 7eEE Al AojE AlE Rl tEA ARE AFETOEN, AV & 14 A" 4 4
T2 47 EDM 7 A7V ASFE AAEST
[0043] et Ald 54 W2 A4 WAHCAANER 87 #3x2)S WY (burning) ke AFS SAToZHA, thgst A
o dig EDM 7AIZbEA AE ARG 1117 2 U2 Bdels Al O U2 Alg Al R 59 9
4¢ vk ol ad Aol meA JAZEY A% BEas A,
#% 4
9} o] o] EDM
ZH) B}t (Fanuc) OB
g}o]o] 025mm A7 9 A %
A2t 2.54 cm 7 x 2.54 cm Q] (6.45 A MEME})
A" A x 1" Z o] 1 A FAAY)
sty | AR s 1 9F A%, 100%91 4 28 o=
[0044]

¥ 5

7] EDM —
E

il
H] A (Mitsubishi) EX A1 7] & 2k 944 70 E ] (Ingersoll Gantry) 800

[Nej e

9tolo] | A]&® 3R AbA-Z2E 25 mm 2 73 2] X 3 (Poco) EDM 3 54

A4} 025cm(0.1" Z & 8%

s}2tv] | FAPEX A 8] = 7]&& 2= AH-¥ 7] 2H]A] CNC Ao

[0045]
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EED, o8 A, S A SolA ARgsh] 1% AlEI wEste] ARgshrlel AR = glEol s or
gk "ol FEAE AN AR AT FEU A, IME 49, 739 =3 53 =36, 3
d 9 = 3o #M(core back) S X3S u5 Aw 7Y, 29 F¥(stack mold) e Al AHEE = 9l
5 94 Aot

w AN AR AA FEE F dele] AA FEe i, FEE T dRe olstdA VA" Ass
et Vs okl eAE v A FEe] B2, FEE w2 Ay 23 5 ol

2 oty A FHES, B gAlde Fuz ¥3E, 2012 5¢ 21YAE YT Ao gWHo] "we
A3 dHoMe] AlE: AHES 9% Fx 2 W (Apparatus and Method for Injection Molding at Low
Constant Pressure)"(&91<] Aol 12127)e]™ v & & 371 #A2012-0294963 AlE=A F7]€ vl=
53] & A|13/476,0455 ] JRAIE wie} e w2 A3 tHEHAA Y AE PSS A A FEHETG
AbgE 4 9lt).
Boabgo] A P 5L, B gaAd FuE 23E, 20129 5¢9 2192 E95 1 wgo] HHo] "yke 9l
Agk o= A= et#] Alof(Alternative Pressure Control for a Low Constant
OL.OJ Aol 12128)¢1H H=w 53 &9 F/H #12012-0291885
Sofl JHAlE wiel ZE HE Ao E A A FHEFS T4 A

Pressure Injection Molding Apparatus)" (
Alz=A F/E = 58 &9 #113/476,

oAl Fue ¥3E, 20129 59 21922 EU5 5 2] HHo] "AlE A

ol Al , ,
g A5 3 v-AAF o7 F¥3E FF A 2B ("Non-Naturally Balanced Feed System for an Injection
Molding Apparatus)"(ZF921¢] Alo]x: 12130)0]H w]= E3 & 70 #2012-0292823 AlZ2A F71€ v|=

ng
535 &4 #113/476,073500 7iA1E wiel 22 v-AdHow #dshd o5 Al2EE A 24 deEt @

& , 2012 59 219”4 E EE L EHo WA o] "ure A
Aoz dAHs dHAA AlE S Y3 W (Method for Injection Molding at Low, Substantially
Constant Pressure)"(&9%l9] Aol 12131Q) 0™ Hl= 53 &9 370 A2012-0295050 Al =A F/HE H
= 53 Z9 A|13/476,197%.0] AMAE vie} Ze e AAEH oz AAT JHA AME PSS s A
= A A = AT

Bodmo] A HeEL, B wAAd Fug EIE, 20129 59 21UAE FUH L Ly mHHo] "o 2
Ao dAI Ao AlE AHYES 9% Hc}‘j‘j(Method for Injection Molding at Low, Substantially
Constant Pressure)"(ZFU29] Alo]x: 12132Q)01H W= E3] =9 370 A12012-0295049 AlEZ2A F7/HE 7
= 538 9 A113/476,178%.¢ JHAlE whep e wre AHA o R JAT A AlE S 9% AA
FeEd A AMEE o AT

2 el AA FHES, B WA =z xdhE, 20129 29 24UAR SUF I Ay wWHo] "=
A& F4& A3¥ A~=®l(High Thermal Conductivity Co-Injection Molding System)"(Z@%l2] 7
12361P) %1 W= 53 &€ A161/602,6505.° 7HAI| niel e eAE S AT HAA FEE A AR

O flo
W ifieA

T Ao
B outgo] AA FE=, 2 gade FuZ ¥H, 20139 2€ 124942 SYF 1 wyge] o] "7holstH
T Y7t A" B AE Y7 §AE 2e dolstd W AxElE Zhe= AFE ¥ (Injection Mold

Having a Simplified Evaporative Cooling System or a Simplified Cooling System with Exotic Cooling
Fluids)"(F91¢] Aol 124530 7= 53 & A|13/765,4285 0 7HAlE vhe} 22 Frolstd Wd7; Al~
9 ST 4L A% A FHES A A8 5 Aok

S, B gAAe Fug EgHE, 201293 59 21494 U W] go] nupy R
3 o8 A& AYES 9l W 2 X (Method and Apparatus for Substantially
Constant Pressure Injection Molding of Thinwall Parts)"(Z&F<1e] o]~ 12487)2 wH|= E3] =4 A
13/476,5845.0l A E whe} 2o Wb RES A7) A% AA FHER A AHEE vk

Eodtmo]l AAl FEEL, B gAdo Fug FdE, 20129 119 3UAR EAH @ ol wWyo] "HU A
ol <& 7|45 2= A& F¥(Injection Mold With Fail Safe Pressure Mechamsm)"(%%‘ﬂﬂ Alo] 2
12657)¢1 ml=t £3] &9 A|13/672,246%0] HAE wiel e HA Ao J|FE ke APE 93 A H
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Eoulgol AA] PJEHEL, B gaAo FuE ¥3E, 20123 119 20€4A R EUFa Pge] o] " Ak
A AE A871E ZFs A7l W (Method for Operating a High Productivity Injection Molding Machine)"

e
= H
(F91e] Aolz: 12673R)1 v 53] & A13/682,4565 0 7HAlE whel e - HPES 9 A

2 oty AA FHEL, E WAAMo Fuz ¥FE, 201249 11¥€ 20¢AE U5z de gHo] "drla
AosEA 2 s Ideiabae 2AAES A¥ste WY (Methods of Molding Compositions of
Thermoplastic Polymer and Hydrogenated Castor 0il)"(&9<¢1e] Flojx: 12674P)¢l W= E3 &Y A

61/728,7645.° JHAJ| wpeh 22 A A7k =dS AP A% AA dHEd 9 AH8E 5 Sl

[

ot o] AA HEES, & gAAd Fauz TIFHE, 20124 11¢¥9 219A4E U5 o HAo] " E: F
3 A ~ES 93 A" 37)9 2 (Reduced Size Runner for an Injection Mold System)"(ZQ¢19] Ao]~
12677P)Q1 w7 B35 &9 A61/729,028% 00 AMAIE v} T2 By Al2=ES 913 AA] JHEHY A /\P‘l&’
A,

2 o] AAl FHELS, & WAA FaR x3E, 1998 39 17dAE SUE L By "W "FH ¥
5 25 A = H9 2 AX2] (Method and Apparatus for Injecting a Molten Material into a
Mold Cavity)"(ZH<1e] o]~ 12467CC)Q1 W= 53 #5,728,3295¢] 7A€ vtet 22 A¥ FAHE Alofst

5

E odtglo] Al FEYPES, B wgaxd Huz xIE, 19989 2¢ 10YAE A5 ol wHo] "AlE A
o] Al2~®l(Injection Control System)"(ZFU<1e] 7Alo]~: 12467CR)Q1 w|= E3] A5,716,5613 7§A]d upe}
e Ay TS Addste AA FHES @A AHEE 5 o

2 YAA AR A E g, 71AE e A gter 948 dste FoR oldE oA =
gialel, &8 AAQGHA gevhd, 242 ol Xae @A 7 2 I 3t 2A49) VsHeR sYUst He &
T2 9uElE Ao® ordHrt.  dE Eol, "40 m"E Z]AE XFE " 40 m"E v)dE Aow

2 owge) 54 44 YEEe] AT QAW theF the Wg 2 el B g by R wEe
2 ool glo] ol Fold 4 o] FUAIA 4HE Aoleh. webd, B wge] WF uol gl oled
RE AR FAS Y SHATHN TP Bt
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