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S ¢ o2 HEo AE&FE0] °‘—‘?*UHT
AFOZ 1914d9 ¥ ‘éoﬁﬁﬁ A5 71X &
B} (gooseneck style) ¢ 1€ A v (hot cham-
ber) thol7l A€ Z]A|7} MED]-EFJ,} o}l &= 7}
Fol B3t A 7)ol o] &5 7] Al&E o1 1935
Holl= vladlg &9 28 F2E 93 A2
8] (cold chamber) tho]7) 28 7]Al7} A2 & 7|
TE At 1959 d ol = vl arof] Al @ 2 E] AL
A Acuradzhal 9= ZHo] ey o] Feo
718 (porosity) ol &3k 7]« Z <l A E 3|4 &t
=0 =23 F3or 1976 dell = 2] UBE
ARl E QEF AFF AP B AL A 27 2 g A
(squeeze casting) & H# X A Abo)] o] &3¢l
1981 o] = wv] = o] 3} A} (Harvill Machine,
Enc.) 7} 4% 31 A4 (horizontal hot cham-
ber) & o] &3l ¥4 S A &F3n F% 71F
(Metal matrix) 23 A8 E 72s=d 2FHA=

* FEFRE7|ed YAFE,
**gZne7)| e N8
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Review of Die Casting Technology
Y.T.Im*, Z. H. Lee®™
N2d ) Baste] B $80] AZole ol Fo]
1 A A3 lep,
B =FidAMe FHI §&5H1 A= dolgl =
FEFYL HAT AL M AFS RS € AW YAEY, T2, FIAE, go) 7
HG-F AXA G o s S e AHE 28] 7A@ F Y A G T T A
I A8 7tErlE £ shdolg. B3 tho] sjx Hu 17 g}
WY Pe & F Qe Hol ol TE
w, vhodle, ok, Fel AF 5¢ A¥sed 2 M9l Clo] FHAE! Alejel H|m
@ol o851 Qe 1 TR BeR Be &
A2 gogolFolxm Urk 1 FEe 2Hl 2 2 AAS) F8 thelrl Y A NGTL be
& o] Ax] 3. Shot sleeveE £33 23 o &8 I 2o 54 1Fes yHo A 4 AU AF
Fu 4. 49 39 £8 S35 FE LS H, 7Y, B Ak, de € Bl i 19
6. & A F 35-E] 57K wrE = Chem—Trend A}7} A Bl & A 93k A
18493l Sturgissell ]3] tho] 7 H 7] Al 7} o] 7test AAE 2 FHd AAF F7HEO]

Fold Y2, o] ZAN] S5E BYY AUE
o gl MAYH RS JEL T3 A2

Ae AL & UL 2 9B Fa4 TS G
2 Hold o] o451 ek, Hul AYel o]

NEe AFdE 3T, 3, AFH 2 AN #
9 BF At FH3la glon AyiFo s B
m oA MFF2te] &S FFen . o
= F o) v FZ A ABAEI = YR gol )
AE] XZo] AAZS(tonnage, ¥ 232 3) ¥l
of oI FEF vlws] »E & F o} 2y
E30 Foi7 ule} o] wiake] thol FjLE AHY
o] 714 AX 59 AHL EIZAA L A3 e
Aol Ano 22 Ao E Vel ¢t} we)
A od" 71AE Algsle v =] tho] A
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B 1A dol 7l2g T &3
[ A 2 27} A % AFAFE | ARFMT) A A=

WESTERN EUROPE 224,000 5%
W. Germany 3,000 12 224,000 3%
Italy 3,000 12 110,000 2%
France 1,600 10 74,000 4%
Spain 1,100 10 60,000 0%
Uk 1,000 15 70,500 -
Others 1,700 — 762,500 ~—
TOTAL 11,400 -

EASTERN EUPOPE
Total 3,000 15 200,000 3%

PACIFIC BASIN
Japan 4,000 9 500,000 2%
China 2,000 30 100,000 7%
Taiwan 400 30,000 8%
Korea 300 20,000 10%
Hong Kong 40 10 20,000 5%
Australia 150 12 12,000 5%
Singapore 100 6 7,000 2%
Others 500 12 25,000 7%
Total 7,850 714,000

LATIN AMERICA
Brazil 600 15 45,000 7%
Mexico 300 12 20,000 5%
Others 300 15 15,000 2%
Total 1,200 80,000

H2. v] o A9] tho] 7|28 AjAleE

Die casting shipments{(1000s of tons)
Metal 1983 | 1984 | 1985 | 1986V
Aluminum

= 322 396 389 380

A7} 259 281 271 265
Zingc

o F 188 178 169 158

A7t 109 100 91 85
Magnesium

o] 4.5 5.3 6.4 6.75

247} | 0.8 | 0.94 1.14 1.10

Source : American Die Casting Institute, ! o
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BE RY tho] 2R tE F2PR A vl
2o 2 AA7], A AR, &2 FAE
A RFe Fx e, AdE SR IR
AR Agale] glo] $94e RoF AUrh
3t A Y tho] Fp A8 S AR Y], FES A7)
2 FEY A7) T ANHY FEE HE TR

=

srge] s olx Wolrhd),



—186- EREECE PRV EDE S IREE:

¥ 3.7 to] FiAR Al R

Hot Chamber Machines H{d 10~2088 | 200301 4€ | 87l i 8739
(A Z2=ton) 71 Al 4 71 Al A4 By g
Under 100 89 44 24 — 11
101 —250 55 22 22 — 15
251 —400 46 25 19 — 6
401 —550 17 12 4 2 —
551 —700 4 4 — - -
Cold Chamber
Machines
Under 100 4 2 — - -
101 —250 16 2 10 — -
251 —400 48 27 21 — 6
401 —550 86 40 31 — 4
551 —700 147 104 25 — 11
701 —850 42 20 2 — 6
851 —1000 19 11 4 — 2
1001 — 2000 22 9 8 - —
Over 2000 2 — — - —

E 4. 913729 7}

EEESBESRER

(miltions of $ delivered cost)?

HF2H A AR 1977 1982 1987
Communication equipment
Telephone /telegraph
(aluminum & alloy) 9.2 6.6 10.6
Radio / TV communication equipment
(aluminum & alloy) 51.4 74.8 116.9
Electronic computing equipment
(aluminum & alloy) 39.5 - 104.4 220.3
(other nonferrous) — 8.6 18.1
Household appliances
Cooking equipment (aluminum & alloy) 6.6 41.7 60.8
Laundry equipment (aluminum & alloy) 17.6 17.7 22.7
(zinc & alloy) 7.4 4.8 6.2
Electric housewares(aluminum & alloy) 29.0 14.2 14.7
(zinc & alloy) 5.6 24.4 25.3
Lawn & garden equipment
(aluminum & alloy) 20.1 33.5 42.5
(other nonferrous) -~ 5.6 7.1
Motor vehicle parts & accessories
(aluminum & alloy) 536.1 691.3 1119.9
(zinc & alloy) — 22.7 36.7
Power driven hand tools
(aluminum & alloy) 36.5 39.9 53.1
{other nonferrous) — 9.5 12.6

! Rough & Semifinished
2z} e Eertg
Sources : U, S. Department of Commerce & Penton Marketing Information estimates
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X 5. ZF FRFHANAN FRIET 55
=4 Ductile Stainless Aluminum Bronze Gray Malleable Zinc
Iron Steel Steel Magnesium Brass Iron Iron Lead
Die casting o o o
Continuous . o . o
Investment ) . ° . .
Ceramic cope
& drag ® ® . ) ° * o
Permanent mold N o * .
Plaster mold . o J
Centrifugal ° o o . . J
Resin shell . * o ° * o *
Sand » . ® ® ® * ° .
H6. 2t F2FAH AF AR, YA, A AHEX
B Sand Plaster— Centrifugal Permanent— - Die Solid
Casting Mold Casting Mold Casting Ceramic
Casting Casting Casting
Mold material Sand Plaster? Sand? Metal? Metal Metal Ceramic
Porosity 6 4 2 1 3 4-5(3—4)° 1
Surface 6 1 5 3 4 2(1—-2)° 1
Tolerances 6 2 5 3 4 1 1
Strength of
solid metal? 6 5¢ 3 2 4 1 1
Thick section 6 1 5 3 4 2 1

Speed of pro-

duction for sm-

all runsf 1 4 2 3 3 58 3
Speed of pro-

duction for lar-

ge runs! 6 5 4 2 3 1 4
Possibility to

save machining 5 1 4 2 3 1 1
Cost per piece! 5 6 4 2 3 1 5
Tool cost 1 3 2 4 4 5 3

* 227 EE Zlo] o ulgA gk AY 18 23
2 Copper and aluminum —based alloys,
b Cold — chamber machines.
© 53] Ay F FEH A
d ¥ 2AE Hy gd
® For some aluminum —based alloys lower than in sand.
L7443 AR Au g A4S we] Favm
E thol7| AH 2 thFA st A AN HEFEF2) 2T 248 Ao U, iz Hof vl ATl 1 olf
7} Ao},
"I YU E A3 AL 72 A A

3. Clo| AR 82 ¥ B8l W2 2 2 B4 283 A8t E 79 v
ol gith. o] el Folzl uks} ol FIA T
Golisgoz Frse FU gEEe 2 BL GUL Y QS 2 gont F2o)
AFolE, Fa, had, 22T olAAZ UH SolHS BFT A& ¢ & Ytk F2Y FHe
T olE FFES £A4 TE A4 4 2w 9@ odA GEEC) Y $4o Eo
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—188— tlol7| 26 7|52 A -2l 88 - o]
H 7. to] sl 28 &9 A, F254, 74 9] vl
Az Algts Copper Cu Mg &+ Zn ¥+
(Brass) &+
Z1AH 42
Tensile “Stength 3 1 (strongest) 3 2
Impact Strength 3 1 (toughest) 3 2
Elongation 4 1 (most ductile) 3 2
Dimensional :Stability 2 1 (most stable) 3 3%
Resistance to Cold Flow 2 1 (most resistant) 2 3
Brinell Hardness 3 1 (hardest) 3 2
=2 d g4
Electrical Conductivity 1 (highest) 2 3 2
Thermal Conductivity 1 (highest) 2 4 3
Melting Point | | 2 3 2 1 (lowest)
Weight. per cu. in 2 4 1 (lightest) 3
T34
Ease, Speed of Casting 2 3 2 1 (easiest)
Maximum Feasible Size 2 3 2 1 (largest)
Complexily of Shape 2 3 2 1 (most complex)
Dimensional Accuracy 2 3 2 1 (most accurate)
Minimum Section Thickness 2 3 2 1 (thinnist)
Surtace Smoothness 2 3 2 1 (smoothest)
H| &
Die Cost-+ 2 3 2 1 {lowest)
Production Cost 2 3 2 1 (lowest)
Machining Cost 2 3 1 1
Finishing Cost++ 3 2 4 1 (lowest)
Cost per Picc § 2 3 2 1 {lowest)
Extent of Use 2 4 3 1 (most used)
¥ Aeopddoz znttEel A58 WAL + Aok
[ @& &30 FYH LS Soln F-F48 £olA %
+  AEAUF F2E IO RN $3E 20
++ polishing, buffing ¥ 8-¥ 3 2= A EIHAE 118
§ &3, Ag, day, YA JbE, Saan g A
29 NANLE SHE $4F AL T 4 A AHeAI) SolaA 2T 4 Ao V1R 35
AT F 3 rfdlg FEE2 Aty o g ol A WS o) 8s £ ). 28y FEF A9
SEAAL BHHA 3 BE FFol HFEZT  BFYA, B QAW AT oS, 7t
Qo] thol Axdoz APl bt d & @o)El olanE ¥ e ANgH FHAHY §
FAEYLS & F Utk o] ¢l o2 XA g} tho] s|LE A
A2 F2 420y £ vladlg 245 7) A 2E BE FEolV 715 E & FE VS &
A& o] &3 B 3 x 2(Metal Matrix Com- ol 5 d 3(AA), Pl to] 7| =8 § 3

posite) 59} 4B +3ol % tho] 7)2Ho| o] &3
1tk E 8ol olo] ol M AREH 1
2o 44 9 FHEC) Fojd 3low MMCE
A5} told dRel J2ED AYL2E, §F
A7) HAF7lel, 2z, SFEE, Wiy o
A gulE S e 2ojA L Y, olsi

2 MMC &9 7|AA A B3 JAELS

(8)

(ADCI), = A8 2 ARHI(ASTM), A&
214 3] (SAE), 554 A 2" (UNS) 9] 4l
T3¢ the).

tlo] 7| 2Eo)] ALRHE 78S F2 A
A 3l= =23 AoE =8 H-—-13
o o]5 Fdl& $100,0000] 9
Atk el Folx AAAHA 232 Al
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8. tolF) =) g 4714 HgAM ] B 7} 9} of Aokx ™, 7|AVtE I AuvtAd, 183 EXE
£ Aol $ysjotgitt, FEARS] WrEAL 7
— SW Agto] gl FUH AT 1 o] &
= = & g B g g
T 3= 71];‘%P \E}HV* =R AR B] Sl o] A3 B} =) k3 Asls) &
- 1 doju g AR zﬂied_ﬂ AR H oI}, 2
Silicon Car-| X X X |Wiel= A, YA, g
bide 244 @ Wao] Poz ol FHABEL YRE O3 S
Al u} A 7 R} HAAAZ ozt © 1. ﬂﬁﬂ 2. B2®7 3.
umina XXX e A Yol A, U ARy
Nl 21 @3 A0 deLda BERAGE O anee
‘l]:‘cs']-ljr ‘1".9.6\} ?‘%‘Et’ at goﬂ TOZ‘Z:‘ ?slt’]' —;‘7—‘1‘3‘0“‘{:
Boron Car-| XX  |Z=e} ulskmao] Eoup B datFo] delk Aol GdP Ao
bide 800°C ol goll A Akstr) el AdS 7 Aty Ag59] §89] A2
ofirt,
Silica X LH)\]@JF}H’ w53 70% 3} A alq_
| ol F %%—E]:O] A},
Boron Ni-| X Lﬂwu Ausos AL 4. Co| FNAEl 7|H|
tride 7} o1} Abslol A 3
o] git}. .
Graphite X 2.8 710] =0} UlAbaly tho] JiE" 71AES 112 FAW et A2 Ay
o] g}, NAR FEHI e, Axe F2 F4, o,
¥ F:A%YeiE, Piyd, Wigl 2] Eed T 880 ¥ il 01%51‘11, 2t
| £ 7o, chnlg, EE ARl IF 5 A
AWM & o 22 FHE0] B EHo ok g} & F HluE 530 2 T FX o] &H
vFe AL d7|x A, virof gk A3 I JPe?, 19 1o %HEH tho] &8 714

9. to] J|2" gAY 243 B

5} 3} = A (%) | = -
Tvpe M T™Mn] Si | Cr[Mo] VW] P | 78] Fe 54 /1885
H—-10 | .29 43 .33 3.1 2.8 56 | —— | 02 | —— | 92.47 | Good resistance to
" softening, heat checking
/Al Cu
H-11 4 3 1. 5. .1 L .5 —— | —— | == 1 91.8 | Good heat checking &
Cracking resistance
/Al, Mg
H-12 | .35 4 1. 5. 1.5 .3 125 | —— | —— | 90.2 | Good thermal shock
resistance / Al, Mg
H-13 4 4 1. 5. 1. 1. —— | —= | == 91.2 | Good wear resistance, to

ughness, excellent hot
hardness /Al, Mg
H-14 4 4 1. 5. 3 —— | 524 | —— | —— | 87.65 | Good high temperature
: property, heat
resistance /Cu

H-19 4 4 4 4.25 A4 2.2 1225 | —— | 4.2 | 835 | Good hot, shock,
abrasion resistandce /Cu
Cromo 24 .99 .93 11.8 1 1.1 .54 1.1 - N1 82.1 | Good thermal fatigue
—N 1.2 resistance, toughness
/Al .Cu
QRO 4 .76 .24 2.7 20 | 1.25 ! —— | .02 | —— | 92.63 | Good thermal fatigue
{0M resistance / Al,Cu
Orvar 4 47 | 1.12 | 5.3 1.3 96 | —— | —— | —— 1 90.45 | Good thermal shock
M | resistance, toughness
Supreme | /Al,Cu

(9)
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¥ 9. A%
Tungsten based Die Materials
s} g} =z A (%) = .
Tyre TC T Ma] Si| G [ Mo| V| W[ P | 7IeF| Fe 54 /4887
H—-21 0.3 0.3 0.4 3.25| —— 0.5 9.0 —— 1 —— | 86.25 | Good wear resistance
& toughness at high
temperature /Cu
H-22 | 035y ——| — =] 20| —— | —— 11 ——| ~—=— 186.65 | High compressive
' strength & wear
resistance /Cu
H—-26 | 05| 0.3 0.3 4. —— 1 1.0 18 | ——| —— | 75.9 | High red hardness &
wear resistance /Cu
WN ~— - —=} - —=| == 9 | ——| Ni7 High resistance to
103 Cu 3 heat checking, good
wear resistance /Cu, Al
| Anviloy | ——{ — =} —— | —— 4. - = 9 | —— | Ni4 2 High resistance to
1150 heat checking, good
wear resistance /Cu, Al
Low Carbon Mold Steel Die Materials
5} st = 4 (%) - e
Type = C T Mn| Si| Ct| Mo| vV | W[ P |7g | Fe 54/48%%
P—20 .3 75 5 8 3 ——= | == ——1| —-— 197.35 | Holding Blocks,
Zn castings
P-21 2 - - - —=] == —— | ——| ——| Nil1l.2| 94.6 | High strength,
Co 4 holding block,
Zn castings
SAE 2 A ——| -] == == == —=| —-= 1| 99.4 | Pb, Tin castings
1020
Marag .3 1 1 —— | 4951 —— | —— | ——| Ti1.72184.73 | Zn, Al castings
—ing Co9
Al .1
Molybdenum based Die Materials,
5} 8} = A (%) I
Type " T Mo Si| C | Mo| V| W] P | 718 | Fe 54/48%3
™7™ | - ~| — — | - —}| —— | 94| —(—| ~—~| —— ] Ti .5 Good thermal
Zr .1 fatigue / Al, Cu
Mo 02| ——| ——| —— 19948 ~—— | ——| —— | Ti.5 Good thermal
—Ti fatigue /Al, Cu

o] 718 FEIT FoiAM Ao, 13 19A Be
A o]l LAY mafo]l AY B3 vl A
ANE tho] Jj2" 7IAR BEYriE o 1
AW tho] FRAE ZlAlg = g A2 AW tol
2" Z1A(2Y 2/R) = 88 5 25E )
H FUAA F= Aol fEY 7|EFQ ¥4
Bl&2dlt}, o] T ZIAIEY Aol e AW 9
B &2E& ¥ Fd3t= ¥d o] Shot

Sleeve Wolldle 3719 F9S A2 Al vs)
Zo=x= d 9ot 22y Shot Sleeve F9 9
£5o] A& HEFA B2 AR HEE
FHe F50] AR olF REY FHE
A7l 3ol Aok EF o] FHFL WS &F
HE z2te §859 F& A7Y RE FRA F
2 o] £5 7] wjFEo A7) AAE o] A
o] AA YA TE 1200/ AT E UE F& ¢
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FFZ 383 —191—
Toggle Link Stationary Die heicht Toggle ;Unk System  Accumulator
System Platen Injection _ Admstmen‘t\ Adjustable 1 Stationary
Die Close Cylinder AKJP USTABLE | Moving I _ Cylinoer Die Close \ Platen ~ Moving platen “p_. .
Die Height LATEN Platen i Imjection Cylinoer . ) l " »
Aojustment ) Plunger CONTROL ,[65 ! i
Panel J i la PANEL ¥ ) [ rf-n
Cantrol Pa P J—_ / Accumulator ) i A oo - ﬁ Pt -
2'3 i = | + / / /
ol o) 4 /' x . D [
- - o =gt T ogcl . / ¥ Multiplier
@ ' 1 l ; | Sa——“. i
- - y ! ) L. : !
k :‘l’.?é".d / Pump an 4 Motor f \ Ejection Cylinder / Inection Cylinoer
- D ,.. .... ——E— ) Base and Tank Injection
= S Heat Exchanger Plunger
P / and Sa\ d Tank E \t D} t 1‘:’ t F‘ '
ump se an an jection stance (4] grnace 2l ] 0. % 2 o sl o A el 7 ol 7 2k
Motor Cylinder Piece T8 2. A2 AYE ]8T vol AhA" TNl AhE

Autornat/ec Lusrication

{ Shot Cylinder Accumuiator
X / Overfiow :
3\ £ Die Cavity

\ N
\\ e
Y\ Ingate Control Valve
; - Gooseneck
Nozzie Gooseneck - Plunger l |

Hydraullc fluld

\ 4 o
b
7(1
Y
3 B e

Reservoir
Sprue Pin A=A = <=
SOOI = =N
e - — ——
Runner \No=XW==/// =—
Die Casting ———— bt
. Machine -
q.... | Frame Holding Furpance

T2 1. 22 W E o] &3 o7l 7Ale] AMFAY

-
BN r&o

o} 29 39= 1959 7ol FEFWHel 7 ed A E

Folg AVE RE|2AL 23] uE Acurad

FA o] FolA Qlrts). Acurade AHEst1 w2
71Fo] & FH5E ulsta d=d o] ¥4
o] g5t} UBEAME 1969'd0] ¢nlE A2 g
g JEHoz YAsd o FH] 24 8
BE FYSHEY o1F FUPAE ol st Aol
np AdueE FUYE 53
T a%el FANE 7188 o7 A g
HEQ N AFES] % —‘%(blscmt penetration)
2 54 A AplFEd o g5 Ak
We AE, 899 ¥ FYUEE B
Bz 7Y BUX o F, B W &=
FANE /139 B4 FIn 3
2" TiAE ‘-Hl?— A} & (insets) &
AR RES 57 8 AFE3RH HE o]
i Qo2 4. FFR), o] 1A E%._ %
3 MW E ol &3te VIAEET AFEE ol F
4 84 golsite o god o 2He ¥a

3 thol

.ﬂ
01'0 o > PN 4

Inner Plunger
Return Port

Inner Plunger
Advance for
Biscuit Penetration

Fixed Hollow Feed Tube

Cuter Cyunder to Inner Piston

____..!_k

Inner Piston

Acttvation

Inner and QOuter
Riston Return

% Cuter Plunger and Piston

i

{ Inner Plunger and Piston

Quter Piston
Acttvation

2 3. Acurad 2R Y ABE(RZE ZTAA Y Fo2 AaPe Fol|x g%l 91z SHANEC =
slo] Rz E9A9] o] 7153 JulA, ax 7w 2 2 2~6UA PEolr

1
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Aol tho] 7|28 EY X 29k YA3H7] Wi
AHE e Fx27F &olaf x| 7] WFolth EF o]
ZRE |8 A % I7AE g AN
He Fo]l Bad Ax FHF dyoln}, o]
otg2 2 to] Y X FHlAle E 2
g2} 3] Alo] ojaf Shot sleeve W 3719 <

& Folxn 2F & 7| 2¥(squenge process)S H

L3l X dFuE e A2 vF e 4L 50
=8 ol &HAUT. HZo= HE oA X 2
ol HAE 2 IYY 2= AFdx o] = F
o] &5 1 Qt}?, mAjgto g F10d] & thol

261 o]

A=" Z1A Y vy YARES dotr T

5. 4%

A G 7kA] thol 7Y =gl & A wk

4o

F 10. v]= t}o] )28 N 2Y

ANes 5 a3 a.

Aluminum

Thermo Feed Tube

Hydraulic l
Shot __
Cylinoer
A

AFFNE Hug FATo) A" FA]

MACHINE MANUFA- | MACHINE MACHINE MANUFACTURER

CTURER NAME TYPE CAPACITY ADDRESS & TELEPHONE

Alpha Machine, Hot up to 600 tons 480 W. 139th St.

Inc. Cold up to 600 tons Cleveland, OH 43135 -
216—267 —9040

American Hot up to 18 tons 5135 North Ravenswood

Hydracast Ave. Chicago, IL 60640
312—784—2600

Birch Hot small —150 tons 11160 Dixie Highway

Machinery Co. Cold large — 1000 tons Birch Run, MI 48415
517 —624—9373

Die Tech Hot up to 16 tons 350 Kinsley Ave. Bldg.

Industries, Cold N/A 42 Providence, R102903

Ltd. | 401 —273—7250

Ex—Cell-0O Hot up to 1000 tons 345 E. 48th St.

Micromatic Cold up to 3500 tons Holland, MI 49423

(B&T) 616 —392 — 1461

Frech Hot up to 500 tons Suite 3, 1900 E. US 20

US.A Cold up to 500 tons Michigan City, IN46360
219—874—2812

HPM Hot up to 600 tons Mount Gilead,

Corp. Cold up to 3000 tons OH 43338
419—946 — 0222

Harvill Hot up to 700 tons 24201 Orange Ave

Machine, Inc. Cold up to 1600 tons Perris, CA 92370
714 —657—3193

Idra Hot up to 320 tons 407 E. Elmwood Troy,

U.S. A, Inc Cold up to 900 tons MI 48084, 313—588—2823

(12)
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MACHINE MANUFA- | MACHINE MACHINE MANUFACTURER
CTURER NAME TYPE CAPACITY ADDRESS & TELEPHONE
Lester Hot up to 900 tons 4445 Allen Rd.
Engineering Cold up to 3000 tons Stow, OH 44224
Company 216—928 —2020
National Hot up to 130 tons [ —-95 Corp. Park 33
Company Cold up to 65 tons Plan way, warwick
Rhode Island 02886
B 401—737—3005
Prince Hot 250— 2500 tons Windcrest Drive,
Corp. Cold 250—3500 tons Holland, MI 49423
616 —392—5151
SMT Inc. Hot up to 275 tons 418 Benefit St,
Cold up to 275 tons Pawtucket, RI 02861
401 — 722 — 8889
Tekcast Hot Small 12 Potter Ave,
Company New Rochelle, NY 10802
914—576—0222
THT Cold 50— 300 tons 6101 Webster Street
Company Daton, OH 45414
' 513—898 —2012
Toshiba Hot 80—500 tons 755 Greenleaf Ave.,
Company Cold 250 —3500 tons Elk Grove Village,
IL 60007
312—593—1616
UBE Cold 140—4000 tons 666 5th Ave., New York
Industries, N.Y. 10103
Inc 212—765—5865

E3Ale Retuet dEdiz dEs 2ot

t}o] FRAE AP FAaU|Y FRY gon
1ee) AEAQ £ Basteg go o] Rold
3 E47 vpEAsicla 2o, ol #A 9
AFgst Qe NEFH 2 Al WS Fa
FEshA g Belch

%}
o |
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