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3—6—1 TLIGEHE
FAHA L ERGHED TR & LE L EH
— Process and Equipment/Device for Die Casting and Permanent Mold Casting —
(1) —#&Ay7: 8% T#2 (Overall Flow of Typical Manufacturing Process)
1) #A4 A4 ALF (Die Casting)

74f# Mel ting] . lig A7 24U [Degassing]

1
{3 [Holding]
1

1 X [Die Casting] |« | £%4[Die Casting Dies]

i

;1) 222 (Trimming and Machining)

3

%%t (Inspection) *

(kB E 7OV 27 bORPIZIEED R W, (Inspection process will out of scope

of this project.)]

2) & H45%E (Permanent Mold Casting)

{BAR Melting) . WA 2 UUE (Degassing)

1]

{RFF (Holding)
!

& (Casting)

< | 281 (Permanent Mold)

1 = )L F (Shell Core)

b X2 (Trimming and Secondary Operation)

i

W (Inspection)
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(2) WETRD

v oM (Equipement/Device/Expendables

for Each Stage of Process)

1) #4 # A+ (Die Casting)
Ir = i3 ) fH#E () CETEF O A OGS | FhE
(Process) (Equipment / Device) (Price in Yen) | BECXIL | 7B (Procure
Availability (If to be ment in
| of Present | prcured, by Br. Br. or
Machinery/Fquipment) or Jap.?) Jap.?)
YR Melting) - VARRAR (Melting Furnace) 1set 6, 000, 000 O
¢ BUAUE | B OIRRIEEIE, WE5E 200kg
(Degassing) BE3okw, HENRERETTX
- YAfRFR 521F Melting Pot) 4 sets 800, 000 O
TR SRR
- Bk —4— - AT (Spare Heater Unit 540, 000 O
for Melting Furnace) G sets
- SSHRPER T B Manual Tools for Melting 80, 000 O
Operation) 1set
BRA I3, RARTIA P2
2¥7 3K
- HESEE (Fxaust System) 1set 1,500, 000 O
HST7—R, 77,
H 2 a PR EINm /min
- BT 2 AR (Degassing Agent) 20kg x 2 30, 000 O
ATy b« o—2 (Ingot Casing) 10 cases 50, 000 O
B, Skeifl
. ##12 (Aluminum Alloy Pig) 1t 200, 000 O
AD12, bkeill
- BB HrEs 1 set 1,500, 000 X Japan Brazil
(Portable Thermal Analysis Equipment)
{&FF - #7277 L— (Crane) 1t 1set 3,000, 000 X Japan Brazil
(Holding)
- SIS AR (Ladle) 1set 400, 000 O
- {%5}F (Holding Furnace) 1 set 5, 0060, 000 @)
AOFFEBEN. AE200ke, L 30kw
(crucible type)
HAHAPR | - FALHAF - 7 (Die Casting Machine) 15, 500, 600 X Japan Brazil
(Die Casting) #U#J7 (cramping force) approximatelyl20t.
FEEURD. KESHY A . BHE=Y— 1 set
L 11— —{} % (recorder)
- SERMVEBE (Fire Resistant Hydraulic Fluid 200, 000 X Brazil Brazil
600 £
- {89 (Die Casting Machine Lubricant) 10, 000 X Brazil Brazil
182x 2
SRR Y —7 - AT (Shot Sleeve Spare) 240, 000 X Japan Brazil
4 sets
e TS F oy - AT (Plunger Tip Spare) 40, 000 X Japan Brazil
10sets
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- F v TiEEH (Plunger Tip Lubricant) 30,000 X Brazil Brazil
20kg x 2
YA AN | - BEHGEEEE (Automatic Ladler) 1 set 4,000, 000 X Japan Brazil
(Die Casting) < NI
« I RN AT (Spare Ladle) 10sets 50, 000 X Japan Brazil
- Ty THEBRE 250, 000 X Japan Brazil
(Automatic Plunger Tip Lubricator)
« ¥4 A2 FEIE (Manual Tools for Die
Casting Machine Operation) 1 set 150, 000 X Brazil Brazil
< BERIRI 4 2 27 (Release Agent Resevoir) 108, 000 X Brazil Brazil
Zsets
- BERUKIFEH 2 7 L — (Release Agent Sprayer) 30, 000 X Brazil Brazil
2 sets
« BfEIR| (Release Agent) 16kg x 1set 30, 000 X Brazil Brazil
- K& Er (Surface Thermometer for Die 150, 000 O
Casting Die) 1set
£/ - B4 (Dies for Test Specimen) 1 set 3, 000, 000 x Japan Brazil
(Die Casting  ASTMiRE). Sdodiy
Dies)
- EREFAY 2B (Dies for Practical Casting) 5,000, 000 X Japan Brazil
BEEIRRICHEST 251 A A DR 1set
5P TFH R
SR T 2ZHT A (Manual Tools for 150, 600 X Brazil Brazil
Die Handling) 1 set
- T I GIEHEBE (TIG Welder) 300, 000 X Japan Brazil
UL E Y - 27 (Ejector Pin Spare) 150, 000 X Brazil Brazil
50 pieces
« A H A SBIEREE Welding Rods Tor Die 50, 000 X Brazil Brazil
Casting Die) 1set
- B X F T B (Tools for Die Casting Die 50, 000 X Brazil Brazil
Grinding) 1set
YIS - R A~ R4 — (Endless Belt Sander) 150, 600 O
(Trimming _ 1set
and - B fR~)L b (Fmery Belt) 1 set 10, 000 O
Machining)
- 81 |5R—)URE (Drilling Machine) 1 set 300, 000 O
- §E (Lathe) 1 set 1,000, 060 O
- 2773 (Band Saw) 1 set 1, 000, 000 O
- MY 37U 2 (Trinming Press)  1set 3,000,000 X ~ Japan Brazil
« MY 25 ER (Trimming Dies) 2 pieces 1,000,000 X Japan Brazil
GRS (55, BRINOEFEM ) TOTAL 55, 040, 000

(of which for those requested to Japan by Brazil)

(36, 880, 000)
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2) 44+ (Permanent Mold Casting)

I & i M g (M) CETEF @ FRE A DISE | SEH
(Process) (Equipment / Device) (Price in Yen) | 3R CHIG | 7 RlHBHI» {Procur:
Availability (If to be ment in
| of Present | prcured, by Br. Br. ar
Machinery/Fquipment) or Jap.?) Jap.?)
AR Melting) - Hiﬁjfl_%ﬁ {Degassing Device) 1 set 2,000, 000 X Japan Brazil
& HEn AL | RENMEA ANT WA
(Degassing)
- #hgr (Aluminum Alloy Pig) 1t 230, 000 O
C2AS. ket
- SRES A (Casing for Tensile Specimen) 50,000 X Brazil Brazil
1set
« F——F—)I- I (Tator Mold) 1set 50,000 X Japan Brazil
TEEAE (M) SERH
» KF£—JU K (K Mold) 1set 50,000 X Japan Brazil
wisE (e #EEH
- SV AL—HE—IR 1set 150, 000 X Japan Brazil
(Mold for Ranslay Gas Volumetry)
i B E (2 &) #HEH
< JHFENT LT 2.4 (Vacuum Chamber Tester)
1set 400, 000 O
- aEEA A7 2 &) (Degassing Agent) 2sets 30,000 O
5% « (B4547 (Holding Furnace) © lset | 5,000,000 O
{Holding) LOIFREEN. BE 200ke
(crucible type) TEZA30kw,
- VAEER A 01F (Melting Pot) 2sets 400, 000 X Japan Brazil
- BN~y — AT 3sets 270, 000 P Japan Brazil
(Spare Heater Unit for Melting Furnace)
73] - ST EE (Permanent Mold Casting Machine) 5,000,000 X Japan Brazil
(Casting) R, . {RESRE
"S55 350 x 350 FHE 1 set
+ $EVEET B (Manual Tools for Permanent
Mold Casting) 1 set 150, 000 X Brazil Brazil
S WRTF | - v LTS (Core Blowing Machine) 4,000, 000 O
(Shell Core 1 set )
Making) Vo UPFRa—7 v B NEEEREE 1,500, 000 X Japan Brazil
(Resin Coating Device for Sand) 1 set
- b (Sand for Mold Coating) 2 sets 20, 000 X Brazil Brazil
- NA VLU (Resin Tor Making Cores) 20,000 X Brazil Brazil
2 sets
- PEEZEE (Exhaust System) 1 set 1, 500, 000 X Japan Brazil
v P FEREER. BT —K. T
B2, 30m/min
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R - B SR (Mold for Test Specimen) 1set 2,000,000 Japan Brazil
(Permanent HERF. AbuHEY
Mold)
- BEEFHY AR (Mold for Practical Casting) | 4,000,000 Japan Brazil
HEIEAGICHET 2 2R OR, P10 RY
1set —
- [B EH Y 2 VRSS! (Female Model for 2,000, 000 Japan Brazil
Blowing Shell Core) 1 set
< BRI 7 L—4 > (Mold Coat Spraying Gun) 30, 000
3sets
- ERURRFPHE (Coating Agent Mixer)  1set 10,000
- ERMWESELS (Mold Coating Table) 1 set 20, 000
«/aw b« 752 b (Shot Blast) 1 set 1,000, 000
R
- BIRY (Refractory for Mold Coating) 2sets 20,000
U IS - NEME (Heating Furnace) 1set 4,000, 000 Japan Brazil
(Trimming BUTEIER . EE20kw. SWAEIERIT
and Secondary
Operation) | - /N> K'Y — (Band Saw) 1 set 1,500, 000
cHRFRE S w2 T Y b ‘1 set 1,000, 000
(Knockout Pneumer)
GRS (56, HRMAOEB#EMH) T0TAL 36, 400, 000

(of which for those requested to Japan by Brazil)

{22,920, 000)
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3—6—2 HWEHE@EINIyITR)DIREVELEM
— Process and Equipment/Device for Precision Casting (Lost Wax Process)—
(1) —#epy e BETE (KaH)

(Overall Flow of Typical Manufacturing Process)

SFUBWE [Designing and Making of Die]

7w 27 ZEAHE [Wax Melting]

}

2 EIRGE [Wax Injection)

!

a9—5 4 2 [Ceramic Shell Making (Slurry, Coating)]

!

§74% (Drying)

Hi2 > (Dewaxing)

$EAUEERL (Mould Baking)

{&H4 Melting)

1% (Casting)

!

$(1 1\ (U, B¥EL L) [Finishing (Sprue Cut, Cleaning, Fettling)]
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(2) Bk TR DLEEM (Equipement/Device for Each Stage of Process)

I B B M {ieig (M) CETEF @ | FiHE A DGE | FaEH
(Process) (Equipment / Device) {Price in Yen) | SR THUE | 7 RIEH A {Procure
(Availability | (I to be ment in
| of Present | procured, by Br. Br.or
Machinery/Fquipment) or Jap.?) Jap. 7
S RIBIE ARl 1 set 1, 000, 000 X Japan Japan
(Designing | {Test Piece Die)
& Making
of Die)
TINAIRY | - RN (5 TR RBETE. A D OEROE
aBIRA | felA— Y v PR)
(Wax Melt-| (Wax Injector with pre-heater, cartridge-
ing & Wax type, vertical-type) 1 set
Injection) | « Dv & 2iERS > :] 15, 000, 000 X Japan Japan
(Wax Melting and Holding Tank)  1set {(including
engineering
fees)
ORI | - Ay T L— b (Hot Plate) 1, 200, 000 X Japan Japan
RV - BE 77 (Electric Flat Iron) :| iset
(Assembling -+ 3—1) »Z'% /2 (Sealing Tank)
of Wax Patterns)
7407 s 251 — « 22 (Slurry Tank) 2 sets 3,600, 000 X Japan Japan
(Ceramic Shell
Making, - JFEME (Fluidized Bed) 3S€t5] 3, 000, 000 X Japan Japan
Slurry, - 1A (Air-Compressor) 1set
Coating)
« A% w1« ¥ (Stucco Machine or 1,900, 000 X Japan Japan
Sanding Machine) 1set
C T URSTRMGR Y 7 A 1set 2, 800, 000 X Japan Japan
{Ammonia Drying Box)
- HEFEH (Dust Collector) 1 set 2,000,000 X Japan Brazil
o « $l7KELESEE (Water Purification Device) 3,000, 000 X Japan Japan
(Dewaxing) 1set
Rt S—ffEx4—boL—7 (a8, 500¢ | 10,000,000 X Japan Japan
x 500)
(Autoclave with Boiler) 1 set
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Need to check
if usable)

a0 - HERE (9FEY) (Baking Furnace, Batch-type) 10, 000, 000 X Japan Brazil
(Mould- 1 set
Baking)
i - JEEERESS (Inmersion Pyrometer) 1set 2,000, 000 O
(Melting) - H—hk Y w ¥ (Cartridge) nset 10, 000x n O
- EERERE AR (10Kg) (High Frequency 30, 000, 000 X Japan Brazil
Induction Melting Furnace-10Kkg) - 1set
- FFEERE lset | 40,000,000 X Brazil Brazil
(Quanto Meter, Emission Spectroscopic Analysis Equipment)
HHE - RS | ETRF EZE R v T 1set 5,000, 000 X Japan Japan
(Casting) {(Vacuum Pump for Suction Pouring Machine)
gL
(1m@B)
(Cleaning)
EL cayh e TI ARV 3,000,000 O
(2mAE) (Shot-Blasting Machine) 1 set
{Secondary '
Cleaning)
Y - BB YIS (Abrasive Cutting Grinder) 1 set 2,500,000 O
(Sprue Cut) - &R (Wheel Grinder) nset 400, 000xn @]
&L cSigw b e TIAN IV — O
(3MmB) (Shot~Blasting Machine) 1set
(Third Cleaning)
WU | - WEEY S 25— (Two-Headed Snagging 5, 000, 000 O
(Sprue Grinder) 1 set
Finishing)
SN - SRIUBIE (SR 1,2008, 1 o) CETEFERA. {&# O
(Heat (Heat Treatment Furnace —Max 1,200 °C,1nt) | FHR[HED SRS
Treatment) 1set (Already equipped,
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BRFRRE
{Heat
Treatment
Inspection)

- B BEREAHESE (Tensile Test Equipment) lset
- FEX GRS (Hardness Test Equipment) 1set

1
- AR ERTEAS (Metal lographic Inspection
Equipment)

CETEFIRAS. ff
FRTREOBRERR
(Already equipped,
Need to check

f usable)
CETER hoh SRR

iset | (Need to check
if available at CETEF)

O
O

O

Inspection Apparatus)

1 set (Already equipped
Need to check if
Usable)

4 ki sy b - TSN - 73 (Shot-Blasting — O
(Finishing) Machine) 1 set
Y TS Y~ BT IA T~ Y @
1 — %% (Belt Grinder, Wand Grinder etc.)lset 790,000
HERRE Y | - VAESHERT (Welding Equipment) 1 set 2,000, 000 O
##E (Visual
Inspection |
and Repairing)
FEIE - i7" A (Hydraulic Press) 1 set 5,000, 000 O
(Straightening) i
T - XIREHEREEE B L USRS L GEIRMEISE | 14,000,000 X Japan Japan
(Inspection) (X-ray FEquipment with Radiation Protection
Cabinet and Automatic Developing Device)
1set
- (SETEERET RS (Fluorescent Penetrant CETERAahEREE O
Inspection Apparatus) 1set | (Need to check
if available
at CETEF)
- WHOTRIBIETEERS (Magnetic Particle CETEFIRA O

EHEHIESE (O b, HAHAOEEEM )
Total (of which for those requested to Japan by Brazil)

163, 300, 000
(102,500, 000)
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3—-6—3 SBMELUHHOTRE B - BB ICDETEM

— Process and Equipment/Device for Melting and Heat Treatment of Ferrous Castinging —

(1) —#3f 7 815% T4 (Overall Flow of Typical Manufacturing Process)

A (Melting)

1

$8iA# (Pouring into Molds)

|

!

% H: (Shake-Out). $#{t b\S (Finishing)

|

4

EUFE (Heating, Austenitization)

(C, Low Alloy Steel, High Mn, High Cr, Nihard, A_D_I_)
| 1
1

152 A_(Quenching)

Furnace Cool-Nihard IV
Air C.-c ST., High Cr
0il Q.-Low Alloy
Water Q.-High Mn

EUUE (Austempering) (300-500°C)

1

X 4 &L (Tempering)

(Low-Alloy Steel (High Cr))

#2 (Inspection)
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(2) BETRERIT L DLERY (Equipment/Device for Each Stage of Process)

T oM i ¥ (M) |CETEF @ | HFREA D | Bt
(Process) {Equipment / Device) (Price RIET |BE. 7l | (Procure
in Yen) T B | ment in
(Availabilty | (IT to be |Br. or
of present | procured, | Jap.?)
Machinery/Fquipment | by Br.orJap.?)
iBfE (Melting) - ERIEVREESA (Induction Furnace) 1 set O
A - B4R (Ladle) 1 set O
(Pouring into Molds)
f# #: (Shake-Out) | - H4d 3 L4 (Shake-Out Machine) 1 set O
$#8(+ EIF (Finishing)
LR - A (Heat Treatment Furnace) 1set 8,700, 000 X Japan Japan
{Heat Treatment, {Max. 1200°C)
Austenitization) - IEME (Heat Treatment Furnace) 1 set 8, 000, 000 e Japan Japan
{Max. 950°C)
- 6 R 1 set
(Temparature Recorder of 6 Points) 430,000 x Japan Brazil
BEE AN - 7k## (Water Bath) 1 set 300, 000 X Brazil Brazil
(Quenching)
R - ADIF—2F Vv NA—FHYILbNRA  1set 5,300,000 | x Japan Japan
{(Austempering) {Salt Bath for ADI)
- 5756k (Cleansing Bath) 1set 430, 000 X Japan Japan
o F— 27w N—FHENH] (Salt) 1set 400, 000 X Japan Brazil
mEHLEL « BEEIA (Tempering Furnace) 1 set -~ O
(Tempering)
#25 (Inspection) - T8EET (Hardness Tester) 1set - O
< 3t21L—(Crane, 3t) 1 set 3, 000, 000 X Japan Brazil
HEMNESE (06, AR~ OEFEM ) 26, 560, 000
Total (of which for those requested to Japan by Brazil) ( 28,260, 000)
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3—6—4 HHRABEMBEERDTRE L LERM

— Process and Equipment/Device for Resin Bonded Sands Process —

(1) —#EM758E T (Overall Flow of Typical Manufacturing Process)

T

) (Molding Sands)

Polyisocianate + Amin Gas (Cold Box Process)
Phenol Resin (Shell Moding Process)
Alkali Resol + Acid (Beta Set Type)

Core:

+~— ¥fig (Binders)

Mold: Furan + Acid
Phenol-Urethane Resin (Pep-Set Type)

Alkaliphenol + Ester (Alpha SFt Type)

[T R N2 R

B #E (Sand Mixing)

[

& B (Molding)

f2 ¥ (Shake-Out) 4=

D [EN (Dust Collection)

YA (Sand Reclamation)
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(2) BLETH T L OWLERM (Equipnent/Device for Each Stage of Process)

T 2 % o & ( ) | CETEF O | HiiREA S
(Process) {(Equipment. / Device) (Price  FETHIL | Z7RIBEAID | (Procure
in Yen) (Availability (If to be |ment in
of Present | procured, by | Br. or
Machinery/Fqupment) Br.orJap.?) Jap.?)
IR « 1#ifg (Furan Resin)
(Sand Processing)
— S - g% >~  (Tank for Resin) ] Iset | 5000,000f X Japan Japan
(Molding Sand) | - [ (Sand Mixer)
— (AR
(Sand Mixing)
PFRIEE ST -7 - Fu—oA v - ¥— (15kg/shot) | 4,500,000 X Japan Brazil
18 i (Core Blowing Machine) 1 set
(Molding including
core-making)
it P <HHES UM (Shake Dut Machine) - O
(Shake-0ut)
WL - WAESEE (Sand Reclamer) 21,000,000 ] X Japan Japan
(Sand « BER% (Crusher) 1 set
Reclamation) - 2B (Dust Collector)
« 7% v JN— (Hopper)
- S B (SeaER) 3,000,000 x Japan Brazil
(Compressive Strength Testing Machine)
AIER Rl
(Blowing Machine for Sand Test Pieces) 1,160,000 X Japan Brazil
HEEESE (O b, BARRINOEEEMNS) 34,660, 000
Total (of which for those requested to Japan by Brazil) (34, 660, 000)
;
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MINUTES OF DISCUSSIONS
BETWEEN
THE JAPANESE SPECIALISTS FOR SUPPLEMENTARY STUDY
AND
THE AUTHORITIES CONCERNED OF THE FEDERATIVE REPUBLIC OF BRAZIL
ON THE JAPANESE TECHNICAL COOPERATION FOR
THE PROJECT ON QUALITY IMPROVEMENT OF FOUNDRY TECHNOLOGY
IN SMALL AND MEDIUM SCALE INDUSTRY

A team of Japanese specialists for Supplementary Study (hereinafter
referred to as"the Team") organized by the Japan International Cooperation
Agency (hereinafter referred to as "JICA"} visited the Federative Republic of
Brazil from August 8 to 21, 1996 for the purpose of working out the details
of the technical cooperation program concerning the Project on Quality
Improvement of Foundry Industry in Small and Medium Scale Industry
(hereinafter referred to as "the Project") which was broadly outlined upon
mutual agreement during the discussions between the Japanese Preliminary
Study Team and the authorities concerned of the Federative Republic of Brazil
(hereinafter referred to as "the Brazilian Side") in March, 1996.

During its stay in Brazil, the Team exchanged views and had a series of
discussions with the Brazilian Side.

As a result of the discussions, both sides came to reach a common
understanding concerning the matters referred to in the document attached

hereto.

Belo Horizonte, August 20, 1996

% gk
1 KCef e

Mr.Takeaki Hayakawa hVMr. Stefan Bogdan Salej

Leader / Specialist President,

for Supplementary Study, Minas Gerais Regional Council of
Japan International Cooperation Agency, National Service for Industrial
Japan ' Apprenticeship

m\;
/

Mr. Sebastiao Venanc!o de Castro

Director,

Minas Gerais Regional Department of

National Service for Industrial Apprenticeship
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ATTACHED DOCUMENT

1. Name of the Project
Quality Improvement of Foundry Technology in Small and Medium Scale
Industry in the Federétive Republic of Brazil.
Small and medium scale enterprises are considered by SENAI those with

employees up to five hundred (500).

2. Implementing Agency of the Project

The Regional Department of the State of Minas Gerais of the National
Service for Industrial Apprenticeship (SENAI/MG) will be an overall
responsible agency for the Project.

The Project will be implemented by the Foundry Technolegy Center,
Marcelino Corradi (CETEF) of SENAI/MG.

The present organization chart of SENAI/MG is as shown in ANNEX 1-1.

The present organization chart of CETEF and its activities (projects)
are as shown in ANNEX 1-2-1 and ANNEX 1-2-Z respectively.

3. Administration of the Project

Director of SENAI/MG, as the Project Director, will bear overall
responsibility for the administration and management of the Project.
Director of CETEF will act as the Deputy Prsject Director.

Technical and Technological Assistance Manager of CETEF, as the
Project Manager, will be responsible for the implementation and technical
matters of the Progject.

The present organization chart for the administration of the Project
is shown in ANNEX 2.

The members and function of the Joint Coordinating Committee is
described in ANNEX 3.

4. Duration of the Japanese Technical Cooperation for the Project ch??
The duration of the technical cooperation for the Project by the
Government of Japan will be five (5) years from the date agreed by both
sides in the Record of Discussions (R/D) to be concluded between JICA and
the implementing agency. QﬁeT

V4
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5. Site for the Project
The Project will be implemented at CETEF.
Address: Rua Lilia Antunes, 99, Sto. Antonio
Caixa Postal 58
35680-270 Itauna, Minas Gerais, Brazil
Phone : 55-37-242-1975
Fax : 55-37-242-1213

6. Master Plan of the Project
(1) Objectives of the Project
1) Super Goal
The quality and productivity of Brazilian small and medium scale
foundry industry will be improved with enhanced internaticnal

competitiveness.

2) Overall Goal |
The capacity of technical staff in small and medium scale foundry

industry in Brazil will be improved.

3) Project Purpose
The quality of training and supporting services for small and medium

scale foundry industry provided by CETEF will be upgraded.

(2) Outputs and Activities of the Project

1) Outputs

a. The technical capacity of the counterpart personnel of CETEF (C/P)
will be upgraded to the level where they can provide instructions
necessary to produce foundry products that meet international
standards.

b. The machinery and equipment for upgraded training services for the
quality improvement of foundry products will be installed and
maintained properly. ;2523

c. The training services of CETEF will be improved and expangéd
reflecting the demands of small and medium scale foundry industry .

d. The supporting services of CETEF will be improved. jgi?

7
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2) Activities
a-1 Training programs for C/P are formulated.
-2 Technologies are transferred to C/P from Japanese experts.
-3 (/P trainings in Japan are conducted.
-4 Degree of acquirement of technologies by the C/P are measured by
written and practical examination.
b-1 The machinery and equipment necessary for upgrading the training
services are procured and installed.
~2 The utilization and maintenance of the machinery and equipment is
properly done.
c-1 The present training courses are reviewed in the light of the fields
of technology transfer.
-2 The training courses are prepared, .conducted and evaluated.
-3 The curricula and technical documents such as textbooks are
elaborated for each area of technology transfer.
d-1 Technical documents such as guidelines and manuals are elaborated
according to the categories such as manufacturing process,
specifications of machinery and eguipment, and layout of foundry.

-2 The systematization of supporting services is conducted.

(3) Project Cycle Management (PCM)
The Brazilian side made comments on the draft Project Design Matrix
(PDM) presented by the Japanese Side at the time of the Preliminary Study,
and both sides amended the PDM as shown in ANNEX 4.
This PDM should continue to be reviewed as a tool for the Project
Cycle Management and discussed further before the time of the visit of
the first Consultation Team between the Brazilian side and the Japanese

experts.

7. Fields of Technology Transfer j
The appropriate technology transfer from the Japanese experts to the

C/P of CETEF will be made in the following fields.

{Fields of Long-Term Technology Transfer>
(1) Casting of Aluminum Alloys (Die Casting and Permanent Mold Casting)

(2) Precision Casting (Lost Wax Process)
52 - e 'f]



<Fields of Short-Term Technology Transfer>

3) Melting and Heat Treatment of Ferrous Casting
4
5
b
7

(
(4) Resin-Bonded Sands Process
{(5) Mechanization of Foundry
(6) Maintenance and Repair of Dies
(7) Knowledge on Designing and Making of Dies for Aluminum Casting and
Lost Wax Pfocess.*
(*The Brazilian side requested this item be included in the
cooperation and the Japanese side promised to convey the
request to the Japanese authorities concerned stating, however,
that the availability of Japanese experts in this field would

need to be carefully examined.)

The detailed items of technology transfer in the above fields are shown

in Annex 5.

8. Measures to be taken by the Japanese Side
(1) Dispatch of Japanese Experts

The following Japanese experts will be dispatched:

(Long-term experts)

1) Chief Advisor

2) Coordinator

3) Expert on Casting of Aluminum Alloys (Die Casting and Permanent
Mold Casting)

4) Expert on Precision Casting (Lost Wax Process)

(Short-term experts)
Both sides agreed that short-term experts would be dispatched for

melting and heat treatment of ferrous casting, resin-bonded sands

process, mechanization of foundry, maintenance and repair of dies and

other areas as necessity arises.

(2) Training of Brazilian Counterpart Personnel in Japan ;
The Team stated that two (2) to three (3) Brazilian counterpart

personnel will be accepted for training in Japan each year during

w

the cooperation period.
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(3) Provision of Machinery and Equipment

Both sides worked out the table listing up the major machinery and
equipment necessary for the transfer of technologies in the fields
previously described in 7 above as ANNEX 6. Of the machinery and
equipment listed, those that can be appropriated by the already
existing ones at CETEF, those which the Brazilian side has requested
the Japanese side to procure, and those the Brazilian side will
procure are indicated in the table.

" The Team agreed to convey the Brazilian request to the Japanese
authorities, stating that the actual provision will be subject to the
budget allocation of the Government of Japan.

The Team explained and the Brazilian side agreed that the costs and
responsibility necessary for domestic transport, installation and
maintenance of the machinery and equipment should be borne by the
Brazilian side. The Team, however, stated that the Japanese side
would consider dispatching of experts for the advice on the

installation of the machinefy and equipment if necessary.

9. Measures to be taken by the Brazilian Side
(1) Buildings and Facilities for the Project

The Brazilian side will make available the buildings and facilities
of CETEF for the implementation of the Project.

Office space for Japanese experts equipped properly with office
equipment such as phones and desks will be prepared before the
commencement of the Project.

The tentative floor plan for the Project facilities is as shown in
ANNEX 7.

(2) Machinery, Equipment and Materials
The Brazilian side will supply or replace at its own expenses
machinery, egquipment, instruments, vehicles, tools, spare parts and
any other materials necessary for the implementation of the Project
" other than those provided by the Government of Japan through JICA.

The list of existing machinery and equipment is shown in ANNEX 8.

© 7

_ 54 -



(3) Assignment of Full-Time Counterpart Personnel
The Brazilian side will provide the services of the Brazilian
counterpart personnel and administrative personnel as listed in ANNEX
9-1 and 9-2 for the implementation of the Project. Should the allocation
of counterpart personnel be changed for either the personal or
‘administrative reasons, the Brazilian side will immediately take
necessary measures to supplementarily assign appropriate number of

personnel as counterpart for the Project.

(4) Local Costs
Necessary amount of local costs by the Brazilian side will be
indispensable for the implementation of the Project. The Brazilian side
presented a tentative plan for the appropriation of local costs to

implement the Project as shown in ANNEX 10.

{5) Privileges, Exemptions and Benefits to the Japanese Experts
The Brazilian side will grant in Brazil privileges, exemptions and
benefits to the Japanese experts and their families according to the
the Basic Agreement on Technical Cooperation between the Government

of Japan and the Government of the Federative Republic of Brazil.

(6) Sustainability of the Project

The Brazilian side will take necessary measures to ensure that the
se1f~relianﬁ operation of the Project will be sustained during and
after the period of the Japanese technical cooperation, through the
full and active involvement in the Project by all related authorities,
beneficiary groups and institutions so that the technologies and
knowledge acquired by the Brazilian counterpart personnel through the
Project will ultimately contribute to the economic and social

development of Brazil.



10. Joint Evaluation

The final evaluation of the Project will be conducted jointly by both
sides through JICA approximately six months before the termination of
the cooperation period in order to examine the level of achievement of
the objectives of the.Project.

Other evaluations may be conducted as and when necessary during and
after the cooperation period to better monitor the progress and sustainment
of the objectives of the Project

12. Time Schedule of the Project

Both sides agreed with the draft Technical Cooperation Program (TCP)
and Tentative Schedule of Implementation (TSI) for the Project as shown
in ANNEX 11 and ANNEX 12 respectively.

13. Others

(1) Both sides reconfirmed that the common language used in any activities

of the Project should be English.
(2) A list of attendants in the discussions is shown in ANNEX 13.
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9-1
9-2
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11
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LIST OF ANNEXES

Present Organization Chart of SENAI/MG

Present Organization Chart of CETEF

Present Activities (Projects) of CETEF

Organization Chart for the Administration of the Project
Members and Function of the Joint Coordinating Committee
Tentative Project Design Matrix (PDM)

Detailed Items of Technology Transfer (Provisional)

Tentative List of Machinery and Equipment Reguested by the Brazilian
Side

Tentative Floor Plan
List of Existing Machinery and Equipment at CETEF

Tentative Allocation Plan of Brazilian Counterpart Personnel

Tentative List of Brazilian Counterpart Personnel
Tentative Plan for Appropriation of Local Costs

Technical Cooperation Program (TCP) (Draft)
Tentative Schedule of Implementation (TSI) (Draft)
List of Attendants in the Discussions /jifiié
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ANNEX 1-1

Organization Chart of SENAI/MG

Regional Council

President:
Mr. Stefan Bogdan Salej

Regional Department
Director:
Mr. Sebastido Venancio de Castro

Supporting Staff
for
Operational Unities

Z

CETEF

Manager:
Mr. Vicente Castanheira ﬁﬂ
e [




ANNEX 1-2 -1

Technological

Education
Mrs. Eliane Franco

. Research e
Information (T} Development]

Mrs. Tania
Mr
Fonseca \

. isory/ | Mrs, long
. Vicentesa—r? / :
cente / Leonardo

Tehnological
Assistance
Mr. Virgilio Botelho

1
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ANNEX 1-2-2

PROJECTS OF CETEF
Management General Projects
- Management of CETEF ~ Total Quality Program
— Administration — Maintenance of equipments and facilities of CETEF
— Strategic planning — Auto-supporting enhancement
- SESI / SENAI integration — CENATEC Project (Technology National Center)

— Computering net

- Attendance tc FIEMG and SENAI

- Ampliation of CETEF actuation areas
— Industrial safety

vog_

— Marketing
Technological Technological Technological Research and
Education Assistance Information Development
— Regular courses -~ Japan International — Information service - 19 different activities
~ Foundry Technician Course Cooperation Project managment in the foundry field
— Short period courses - Technological Attendance - Information means :
- Foundry Engineering Course - Environment — Seminars
?{‘ — Training of CETEF personel - Tests and analyses — Technical terminology
— Post Technical Courses — Production of patterns, dies, — Technological counter
~ Mechanics Technician Course tools and special castings
~ Materials Technician Course - Support to new industries
— Professional reconvertion - Certification of CETEF
laboratories




Japanese Side

Embassy of Japan

ANNEX 2

THE ORGANIZATION CHART OF THE PROJECT

Brazilian Side

iNational Confederation
| of Industry (CNT)

President of National
Council of SENAI

I

Director of Natiocnal
Department of SENAI

JICA

[ dusteial Federation B

I ndustrial Federation
1of the State of I
L?inas Gerais (FIEMG) _J

___}_ ______
|

President of Regional
Council of SENAI/MG

Joint Cogrdinating Committee

The Project

Director of SENAI/MG
{(Project Director)

Japanese side

—  Chief Advisor

— Coordinator

— Long-Term Experts

— Short-Term Experts

Director of CETEF
(Deputy Project Director)

Technical & Technological
Assistance Manager of
CETEF (Project Manager)

Administrative Staff

Counterpart Personnel

-
I
I
I
I
I
I
I
I
|
|
I
|
|
|
I
|
I
I
L

!
I
|
I
I
I
|
|
I

I |
I
I
I
I
I
I
I
|
_
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ANNEX 3
FUNCTION AND MEMBERS OF THE JOINT COORDINATING COMMITTEE

1. Function
The Joint Coordinating Commitiee will meet at least once a year and
whenever necessity arises for the purpose of :

1) working out the annual work plan of the Project in line with the
Technical Cooperation Program (TCP) and Tentative Implementation
Schedule (TSI) in the framework of the Record of Discussions,

2) coordinating necessary actions to be taken by both sides,

3) reviewing the overall progress of the Project program as well as its
achievements, '

4) exchanging views on major issues arising from or in connection with
the Project.

2. Members of the Committee
1) Chairperson
Director of CETEF, SENAI/MG
(Deputy Project Director)

2) Vice-Chairperson
Representative of the National and Intermational Cooperation Agency
(ANIC), Technical Directorate, National Department (DN), SENAI

3) Vice-Chiarperson
Technical and Technological Assistance Manager of CETEF, SENAI/MG
(Project Manager)

4) Committee Members
Brazilian Side

‘DJ .

Representative (s} of CETEF, SENAI/MG
. Representative(s) of the National and International
Agency (ANIC), Technical Directorate, SENAI/DN
c. Representative(s) of Brazilian Cooperation Agency
(ABC), Ministry of External Relations
d. Other personnel concerned with the Project decided
by the Brazilian Side

(=

Chief Advisor

Coordinator

Long-term Experts

. Coordinator in Brazil for Technical Cooperation of
JICA

e. Other experts and personnel concerned with the
Project dispatched by JICA, if necessary

f. 0fficial(s) of the Embassy of Japan may attend

the Committee.
y/i
/4 |

Japanese Side
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ANNEX 4

Narrative Summary of the Project

Verifiable Indicators

Means of Verification

Important Assumptions

Super Goal
The quality and productivity of
Brazilian small and medium scale
foundry industry will be improved
with enhanced international
competitiveness.

Amount of exports

Amount of production per man-
vear

Rejection rate

Unit price of products

- Statistics of Brazilian Foundry
Foundry Association (ABIFA),
Syndicate of Minas Gerais
Foundry Industries (SIFUMG),
CETEF ete

There is no drastic change in
the economic situation of
Brazil. -

International econemic situation
does not affect Brazilian
supporting industry.

Overall Goal
The capacity of technical staff
in small and medium scale foundry
industry in Brazilwill be improved.

Rejection rate

Assessment of technical capacity
of enterprises by CETEF, ABIFA
SIFUME ete.

- Statistics of ABIFA., SIFUMG,
CETEF etec.

- Questionnaire to enterprises

- Interviews with ABIFA, SIFUMG,
CETEF etc

National policy on quality and
productivity remains basically
unchanged

Availability of low-price raw
materials remains stable
Rationalization of foundry is
promoted by enterprises.

Project Purpose -
The quality of training and
supporting services for small and
medium scale foundry industry
provided by CETEF will be upgraded.

Number of students who are
emploved by enterprises and who
Join from enterprises
Assessment of CETEF by present
and former students, and
enterprises

- Reports of CETEF
~ Questionnaire to students
- Questionnaire to enterprises

Students are widely received
from small and medium scale
foundry enterprises in Brazil.
Demands of small and medium
scale foundry industry do not
change.

Small and medium scale foundry
enterprises adopt new technology
Small and medium scale foundry
enterprises send their
technicians and utilize
supporting services of CETEF

Qutputs

a. The technical capacity of the
counterpart personnel (C/P) will
be upgraded to the level where they
can provide instructions necessary
to produce foundry products that
neet international standards.

b. The machinery and equipment for
upgraded training services for the
quality improvement of foundry
products will be installed and
maintained properly,

¢. The training services of CETEF
will be improved and expanded.

d. The supporting services of CETEF
will be improved

N

.- Assessment by Japanese Experts

- Self-assessment by C/P

.- Percentage of machinery and

equipment in daily operation

- Percentage of machinery out of
condition

- Number of manuals

.~ Assessment by enterprises

- Assessment by students

- Number of training courses

- Number of textbooks and
quality of curriculum

.- Number of inquiries

- Percentage of inquiries to
which CETEF has provided
satisfactory support.

© - Number of guidelines and

manuals

a.~ Project Reports

b.~- Check list of CETEF
- Register of CETEF
- Stock of manuals

c. - Questionnaire to enterprises
- Questionnaire to students

d. - Record of CETEF

C/P remain at CETEF.
CETEF continues to receive
sufficient budget




Avg_

2/

1

Activities

a-1 Training programs for C/P are
formulated.

-2 Technologies are transferred to
C/P from Japanese experts.

-3 C/P trainings in Japan are
conducted. )

-4 Degree of acaulirement of
technologies by C/P are measured
by written and practical
examination.

b-1 The machinery and eauipment
necessary for upgrading the
training services are procured
and installed.

-2 The utilization and maintenance
of the machinery and equipment
{s properly dene.

c-1 The present training courses
are reviewed in the light of
fields of technology transfer.

-3 The ¢curricula and technical
documents such as texibooks are
slaborated for each area of
technology transfer.

d-1 Technical documents such as
guidelines and manuals are
elaborated according to the

categories such as manufacturing
process, specifications of
machinery and equipment., and
layout of foundry.

-2 The systematization of supporting
services is conducted.

Inputs

[ Japanese Side 1

Dispatch of Experts
(Long-Term)
- Chief Advisor
- Coordinator .
- Expert on Casting of Aluminum
Alloys (Die Casting and
Permanent Mold Casting)
- Expert on Precision Castine
(Lost Wax Process)
(Short-Term)
- Expert on Melting and Heat
Treatment of Ferrous Casting
- Expert on Resin-Bonded Sands
Pracess
- Expert on Mechanization of
Foundry
- Expert on Maintenance and
Repair of Dies
- Expert(s) in other areas as
necessity arises

Brazjlian C/P Training in Japan
2-3 C/P per year

Provision of Machinery and
Equipment

[Brazilian Sidel

Assignment of C/P and other Staff
- Project Director
- Deputy Project Director
- Project Manager
- Other Staff such as Secretary
Driver, and Maintenance
Engineer '
Provision of Buildings and
Facilities

Supply and Replacement of
Hachinery, Eguipment and other
Haterials

Provision of Local Costs

- C/P remain at CETEF.
- CETEF continues to receive
sufficient budget

Pre-Conditions

“The Brazilian authorities
concerned are supportive of
the Project

-Syndicate of foundry industry is
supportive of the Project.

-The basic role of CETEF remain
unchanged.




ANNEX
DETAILED ITEMS OF TECHNOLOGY TRANSFER

. Long-Term Technology Transfer: Casting of Aluminum Alloys
(Die Casting and Permanent Mold Casting)

8]

1. Die Casting

1) Knowledge of Manufacturing Process
@ Die Casting Machine
@ Die Casting Dies
@ Alloys for Die Casting
@ Basic Theory of Die Casting
® Methodology of Cold Chamber Die Casting
® Methodology of Hot Chamber Die Casting
@ Trimming of Products
@ Secondary Operation of Products
@ Inspection of Products

2) Practice of Die Casting
@ Practice of Cold Chamber Die Casting of Aluminum Alloys

3) Practice of Maintenance and Repair of Die Casting Machine
@ Practice of Maintenance and Repair of Cold Chamber Die Casting Machine
@ Practice of Maintenance and Repair of Die Casting Dies for Aluminum Alloys

( See "Items of Short-Term Technology Transfer")
4 ) Preparation and Operation of Training Courses

2. Permanent Mold Casting

1) Knowledge of Manufacturing Process
(@ Permanent Mold Casting Machine
(@ Permanent Mold Casting Dies
@ Alloys for Permanent Mold Casting
@ Basic Theory of Permanent Mold Casting
(® Methodology of Permanent Mold Casting
® Trimming of Products
(@ Secondary Operation of Products
Inspection of Products

2 ) Practice of Permanent Mold Casting
@0 Practice of Permanent Mold Casting of Aluminum Alloys

3) Practice of Maintenance and Repair of Permanent Mold Casting Machine
@ Practice of Maintenance and Repair of Permanent Mold Casting Machine
@ Practice of Maintenance and Repair of Permanent Mold Casting Dies for

AMuminum Alloys (See"Items of Short-Term Technology Transfer")
4) Preparation and Operation of Training Courses

7
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IT.

1.

Long-Term Technology Transfer: Precision Casting (Lost Wax Process)

1. Lost Wax Process
1) Knowledge of Manufacturing Process
@ Introduction of Lost Wax Process
(@ Characteristics of Lost Wax Process
(® Characteristics of Materials for Lost Wax Process
@ Wax Pattern Making Procedure
® Molding Procedure
® Melting Procedure
@ Pouring Procedure
Finishing Procedure
2) Designing and Manufacturing Methodology of Wax Patterns
@ Outline of Designing of Lost Wax Casting
@ Casting Design
3) Evaluation of Products
(@D Inspection Procedure of Lost Wax Casting
@ Quality of Lost Wax Castings '
@ Analysis of Casting Defects in Lost Wax Process
4) Preparation and Operation of Training Courses

Short-Term Technology Transfer:Melting and Heat Treatment of Ferrous Casting

1. Melting
1) Methodology of Melting
@ Control of Raw Materials

@ Operation of Medium Frequency Induction Furnace and Electric Arc Furnace

® Lining for Furnace and Ladle

@ Temperature Measuring and Thermal Analysis

® Prevention of Defects due to Inadequate Melting
2) Preparation and Operation of Training Courses

2. Heat Treatment

1) Methodology of Heat Treatment
@ Dilatometry and Heat Treatment Curve of Ferrous Casting
@ Metallography of Ferrous Casting
@ Mechanical Property and Heat Treatment
@ Prevention of Defects due to Mis-Heat Treatment
& Temperature Distribution of Heat Treatment Furnace

2) Preparation and Operation of Training Courses

A
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IV. Short-Term Technology Transfer: Resin-Bonded Sands Process

V.

VI.

1. Resin-Bonded Sands Process
1) Methodology of Molding and Core Making Process
@ Kinds of Resin- Bonded Sands
@ Compression Strength and Time Elapsed
@ Prevention of Defects due to Mis-Sand Processing
2) Sand Treatment including Reclamation
@ Reclamation of Resin Bonded Sands
@ Control of Sand Properties
3) Environmental Consideration
@ Dust and Noise Control
@ Hazardous Gas Control
@ Waste Water Standards
4 ) Preparation and Operation of Training Courses

Short-Term Technology Transfer: Mechanization of Foundry

1. Mechanization of Foundry
1) Knowledge of Mechanization of Foundry and Preparation of Basic

Guidelines and Manuals

(D Basic Theory of Mechanization and Man-Power Saving

@ Mechanization of Melting, Pouring, Machine Molding, Hand Molding,
Core Shop, Shake-Out, Fettling, Heat Treatment, and Inspection Shop

@ Mechanization of Material Handling

@ Preventive Maintenance of Equipments

® Typical Foundry Layouts with Different Levels of Mechanization

Short-Term Technology Transfer: Maintenance and Repair of Dies

1. Maintenance and Repair of Dies
1) Maintenance of Dies
2) Repair of Dies
3) Preparation and Operation of Training Courses

V4
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VI. Short-Term Technology Transfer: Knowledge on Designing and Making of Dies for Aluminum
Casting and Lost Wax Process

1. Dies for Aluminum Casting
1) Die Casting Dies
(D Design of Casting
@ Design of Gating and Risering
@ Design of Dies
@ Making of Dies
2) Dies for Permanent Mold Casting
@ Design of Casting
@ Design of Gating and Risering
@) Design of Dies
@ Making of Dies
2. Dies for Lost Wax Process
1) Wax Dies
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ANNEX B

TENTATIVE LIST OF MACHINERY AND EQUIPMENT REQUESTED BY THE BRAZILIAN SIDE

1. Casting of Aluminum Alloys

1. Die Casting :
Process Machinery / Equipment Availability at If need to be procured,
CETEF B: Brazil will procure
O:already existing J: Japan is requested by
X :need to be procured Brazil to procure
Melting & | - Melting Furnace 1set @)
Degassing | - Melting Pot 4 sets O
- Spare Heater Unit for Melting Furnace O
Esets
« Manual Tools for Melting Operation 1set @)
- Exaust System 1set ®)]
» Ingot Casing 10 cases O
* Portable Thermal Analysis Equipment 1set b4 Japan
Holding » Crane (1t) 1 set X Japan
- Ladle 1set O
- Holding Furnace 1set O
{crucible type, 200kg, 30kw)
Die Casting - Die Casting Machine 1set x Japan
(cramping force: approximately 120t,
with recorder)
- Shot Sleeve X Japan
» Plunger Tips X Japan
» Automatic Ladler 1set X Japan
* Automatic Plunger Tip Lubricator X Japan
* Manual Tools for Die Casting Machine
Operation 1set X Brazil
- Release Agent Resevoir 2sets X Brazil
- Surface Thermometer for Die Casting Die
‘ 1set O
Die Casting - Dies for Test Specimen 1set X Japan
Dies + Dies for Practical Casting 1set X Japan
+ Manual Tools for Die Handling 1set X Brazil
- TIG Welder 1set X Japan
» Welding Rods for Die Casting Die 1set X Brazil
+ Tools for Die Casting Die Grinding 1set X Brazil
Trimming - Endless Belt Sander 1set O
& « Fmery Belt lset O
Machining | «Drilling Machine 1set O
- Lathe 1set O
» Band Saw 1set O
+ Trimming Press 1set X Japan
* Trimming Dies 2pieces X Japan
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2. Permanent Mold Casting

Process Machinery / Equipment Availability at If need to be procured,
CETEF B: Brazil will procure
O:already existing J: Japan is requested by
X :need to be procured Brazil to procure
Melting « Degassing Device 1set X Japan
& « Casing for Tensile Specimen 1set X Brazil
Degassing | - Tator Mold _ 1set X Japan
- K Mold _ 1set X Japan
» Mold for Ranslay Gas Volumetry Iset X Japan
» Vacuum Chamber Tester 1set O
Holding « Holding Furnace 1set O
{crucible type, 200kg, 30kw)
* Melting Pot 2 sets X Japan
Casting + Permanent Mold Casting Machine Iset X Japan
(approximately 350 x 350)
» Manual Tools for Permanent Mold Casting
1set X Brazil
Shell Core| - Core Blowing Machine 1set @
Making « Resin Coating Device for Sand Iset X Japan
+» Exhaust System (30 m’/min) 1set X Japan
Permanent » Mold for Test Specimen 1 set X Japan
Mold + Mold for Practical Casting 1set X Japan
* Female Model for Blowing Shell Core Iset X Japan
+ Mold Coat Spraying Gun J3sets O
« Coating Agent Mixer Iset O
- Mold Coating Table iset O
- Shot Blast 1set O
Trimming + Heating Furnace (20kw) Iset X Japan
& « Band Saw - 1set O
Secondary | - Knockout Pneumer 1set O
Operation

o T
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IT. Precision Casting (Lost Wax Process)

Process Machinery / Equipment Availability at If need to be procured,
CETEF B: Brazil will procure
(O: already existing J: Japan is requested by
X: need to be procured Brazil to procure
Designing | - Test Piece Die 1 set X Japan
& Making
of Die)
Wax Melting -« Wax Injector with pre-heater, cartridge-
& Wax type, vertical-type 1set :l X Japan
Injection » Wax Melting and Holding Tank 1set
Assembling | - Hot Plate
of « Electric Flat Iron :i 1set X Japan
| Wax Patterns - Sealing Tank
|
Ceramic-Shell -« Slurry Tank 2sets X Japan
Making, - Fluidized Bed SSetﬂ
Slurry, » Air-Compressor 1set X Japan
Coating « Stucco Machine or Sanding Machine 1set X Japan
- Ammonia Drying Box 1 set X Japan
* Dust Collector iset X Japan
Dewaxing « Water Purification Device 1 set X Japan
- Autoclave with Boiler (500¢x 500) 1set x Japan
Mould- « Baking Furnace, Batch-type 1set X Japan
Baking
Melting - Immersion Pyrometer 1set O
« High Frequency Induction Melting Furnace
(10Kg) lset X Japan
+ Quanto Meter, Emission Spectroscopic Analysis Equipment)
1set X Brazil
Casting « Vacuum Pump for Suction Pouring Machine
Iset X Japan
Cleaning
Secondary | - Shot-Blasting Machine 1set O
Cleaning %
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Sprue Cut | - Abrasive Cutting Grinder 1set O
Third - Shot-Blasting Machine 1set O
Cleaning
Sprue » Two-Headed Snagging Grinder 1set O
Finishing
Heat - Heat Treatment Furnace 1set O
Treatment (Mex 1,200°C, 1m)
Heat » Tensile Test Equipment 1set O
Treatment | » Hardness Test Equipment 1set O
Inspection | - Metallographic Inspection Equipment 1 set O
Finishing | - Shot-Blasting Machine 1set O
+ Belt Grinder, Wand Grinder 1set O
Visual « Welding Equipment 1set O
Inspection
and Repairing
1
i
Straightening - Hydraulic Press 1set O
Inspection | * X-ray Equipment with Radiation Protection X Japan
Cabinet and Automatic Developing Device
1set
- Fluorescent Penetrant Inspection Apparatus @]
1set
- (Magnetic Particle Inspection Apparatus @)
1 set
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II. Melting and Heat Treatment of Ferrous Casting

Process Machinery / Equipment Availability at If need to be
CETEF
O+ already existing
X: need to be procured
Melting « Induction Furnace 1set O
Pouring into Molds | - Ladle 1set O
Shake-0Out, « Shake-Out Machine 1set O
Finishing
Heat Treatment, » Heat Treatment Furnace 1set X Japan
Austenitization Max. 1200°C)
« Heat Treatment Furnace 1 set’ X Japan
(Max. 950°C)
« Temparature Recorder of 6 Points
1set X Japan
Quenching - Water Bath X Brazil
Austempering + Salt Bath for ADI 1set X Japan
» Cleansing Bath 1set X Japan
- Salt 1set x Japan
Tempering « Tempering Furnace 1set O
Inspection - Hardness Tester 1 set O
+ Crane (3t) 1set X Japan
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IV. Resin-Bonded Sands Process

Process

Machinery / Equipment

Availability
CETEF
(O:already existing

X :need to be procured

If need to be procured
B: Brazil will procure
J: Japan is requested

by Brazil to procure

Sand Processing « Tank for Resin :I 1 set X
~Molding Sand | - Sand Mixer ’ Japan
—Sand Mixing
Molding including | - Core Blowing Machine (15kg/shot) X Japan
core-making 1set
Shake-Out +» Shake Out Machine O
Sand Reclamation | - Sand Reclamer x Japan
» Crusher 1set
* Dust Collector
[ - Hopper
+ Compressive vStrength Testing Machine X Japan
+ Blowing Machine for Sand Test Pieces X Japan

N
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ANNEX 8

LIST OF EXISTING MACHINERY AND EQUIPMENTS AT CETEF

1 - Foundry shop

»

02 oil fumaces (capacities: 100 / 300 kg of bronze)

01 medium frequency induction furnace with 3 crucibles (capacities: 45 / 90/ 250 kg of cast
iron

01 high frequency induction furnace (capacity: 03 kg of cast iron)

01 cupola furnace (capacity: 1,5 T/hour)

01 thermal analysis equipment

03 immersion pyrometers

01 optical pyrometer _

01 sand unit provided with clay-bonded sand reclamation, and distribuition systems
(capacity: 6 T/hour)

01 continuous mixer for resin-bonded sand and CO, sand

02 mixers for clay-bonded sand (capacity: 100 kg)

03 melding machines (molding box: 500 x 500 mm)

01 molding machine (molding base: 500 x 400 mm)

01 air impact molding machine (molding flask: 600 x 800 x 250 mm, capacity: 10 mouids /
hour) .

01 semi-automatic shell process core making machine (plate pattern 380 x 260 mm)

01 semi-automatic shell molding machine (plates pattern 435 x 705 mm, medium production:
60 shells / hour)

01 automatic pin press for molding shells

01 hot air stove (max. temperature: 300 °C)

01 core blowing machine (blow capacity: 2,5 | of sand)

06 pneumatic rammers

01 steel shot blast machine (& table: 48")

01 glass shot blast machine

01 belt saw (table of 23 x 27)

08 grinding equipments
01 bench drill 5}7
01 sander belt /@

03 balances (capacities: 20 / 500 / 1.000 kg)
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01 overhead crane (capacity: 3,0 t)

01 dynamometer (capacity: 1.000 kg)

01 chain block (capacity: 1.000 kg)

02 compressors

01 piler (capacity: 1,51)

02 holding fumaces for non-ferrous alloys (capacity: 200 kg of bronze)

01 Salt bath heat treatment furnace (capacity: 90 kg of steel, max temperature: 1.100 °C)
01 heat treatment furnace (capacity: 250 dm®, max ‘temperature: 1.200 °C)

01 draw-tempering pit furnace (capacity: 250 dm®, max. temperature: 600 °C)

- PATTERNMAKING SHOP

01 roughewing machine {table 400 mm)

02 straightening machines (table 350 x 1.800 mm and 160 / 800 mm)
03 drill machines

02 circular saw machines

03 belt saw machines

02 mifling machines (table 700 x 750 mm})

03 lathes

05 grinding equipments

3 - MECHANIC SHOP

03 planing machines

02 drifl machines

03 saw machines

10 lathes

09 grinding equipments

01 instrument for measuring the surface roughness
01 hydraulic press (capacity: 15 1)

03 drill machines

04 milling machines

04 welding machines

01 electroerosion machine
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4

- SAND TEST LABORATORY

01 universal strength sand testing machine
01 microscope for sand examination

01 grain sizé determination equipment

01 permeameter

01 infrared dryer

01 hardness tester

02 analytical balances

01 sand mixer (capacity: 7 1)

02 muffle fumaces

01 sintering fumace

§ - MECHANICAL TEST LABORATORY

01 universal strength machine (capacity: 20 t)

01 extensometer

01 impact machine - charpy and 1Z0D (capacity: 150 / 300 J)
01 rotary bending fatigue machine

03 hardness test equipments (Brinell / Vickers / Rockwell)

01 hardness test equipment - POLDI

6 - METALLOGRAPHIC LABORATORY

04 optical microscopes

07 equipments for metallographic specimen grinding, polishing and etching
01 heat treatment fumace (max temperature: 1.200 °C)

01 hardenability Jominy test equipment

01 ultrasonic specimen cleaning equipment (capacity: 1,9 1)

01 microhardness tester (HV and HB)

01 disc cutting machine

06 polishing machines

01 portable polishing machine

01 scanning eletronic microscope with microanalysis and image analysis systems.
01 differential dilatometer

01 specimen metalizing equipment

y 4
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7 - CHEMICAL LABORATORY

» 01 carbon and sulfur automatic determinator
o 02 muffle furnaces (max. temperature: 1.200 "C)
e 01 ph meter

¢ 04 heating plates

o 01 waterbath

e 02 stoves

o 02 distillers

« 01 analytical balance

» 01 optical emission spectrometer

» 01 plasma emission spectrometer

« 01 eletronical analytical balance

8 - NONDESCTRUTIVE LABORATORY

01 ultrasonic test equipment

01 eletrical conductiuity test equipment

01 magnectic particles examination equipment

OBS: All the equipments of CETEF suffer regular maintenance services and are in good
conditions to be used for the project, except the iast 4 items of the Foundry Shop (holding and
heat treatment furnaces) that have to be installed, and the optical emission spectrometer
(chemical laboratory) that has technical problems.
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ANNEX 8-1

TENTATIVE ALLOCATIOM PLAN OF COUNTERPART PERSONNEL

FISCAL YEAR 1997 | 1998 | 1999 | 2000 | 2001
Administrative Counterpart
Projéct Director 1 1 1 1 1
Deputy Project Direcfor 1 1 1 1 1
Project Manager 1 1 1 1 1

! Technical Counterpart

Technical staif 3 2
Lecturer 3 4 4 1
TOTAL HUMBER GF COUNTERPART 9 11 11 9 ]
‘Supporting Staff
Technician 2 2 2 2 2
Skilled Worker 2 2 2 2 2
Driver 1 1 1 1 1
Typist 1 1 1 1 1
Secretary 1 1 1 1 1
TOTAL NUMBER OF SUPPORTING STAFF 7 7 7 7 7

TOTAL NUMBER CF PERSONNEL RELATED TO THE
PROJECT

Note: Brazilian fiscal year starts in January and ends in December

16 18 18 16 13

oas:
1- The members of the Technical Counterpart will dedicate 50% of their fabortime to the project.

2- The members of the Administrative Counterpart and of the supporting staff will dedicate time

to the project according to it"s necessities. %7
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TENTATIVE LIST OF BRAZILIAN COUNTERPART PERSONNEL

ANNEX 8-2

FUNCTION/FIELD OF TECHNOLOGY TRANSFER

Sebastifio Venancio de Castro

NAME

Project Director

Vicente de Paulo Parreiras Castanheira

Deputy Project Director

‘\/irg_iuo Andrade Maia Boteiho

Project Manager
Casting of Aluminium Alloys

Precision Casting

Alénio Wagner de Freitas

L

Precision Casting
Maintenance and Repair of Dies

Knowledge on Designing and Making of Dies

Alirio Gerson da Silva Abreu

Mechanization of Foundry

VDeildn Lopes Fernandes

Resin Bonded Sands Process

Denilson José do Carmo

Melting and Heat Treatment of Ferrous Castings

fona Macedo Leonardo

Precision Casting
Maintenance and Repair of Dies
Knowledge on Designing and Making of Dies

Jos¢ Felipe Dias

Casting of Aluminium Alloys
Maintenance and Repair of Dies

Knowledge on Designing and Making of Dies

Mechanization of Foundry

| Jove Silvério Alves Pinto

Maico Tulio da Fonseca

Casting of Aluminium Alioys
Maintenance and Repair of Dies

Knowledge on Designing and Making of Dies

Tania Nogueira da Fonseca

Melting and Heat Treatment of Ferrous Castings

Vicente Célio de Oliveira Fonte Boa

Melting and Heat Treatment of Ferrous Castings

Resin Bonded Sands Process

\§Wzandeir José du Silva




TENTATIVE PLAN FOR APPROPRIATION OF LOCAL COSTS

ANNEX 10

{Unit: Real)
FISCAL YEAR 1997 1998 1999 2000 2001 TOTAL
Staff Expenses
199.000,00 { 264.000,00 | 291.000,00 | 265.000,00 | 200.000,00 | 1.219.000,00
Buildings and Facilities '
30.000.00 | 20.000,00 | 20.000,00 | 20.000,00 -0- 90.000,00
Equipment Maintenance
and Operation 15.000,00 | 16.500,00 | 18.000,00 | 20.000,00 | 21.800,00 | 91.300,00
Utitities, Communication
and Others 15.600,00 | 17.200.00 | 18.850,00 | 20.800,00 | 22.880,00 | 95.330,00
Domestic Transportation,
Handling, and Instailation
, 12.000,00 | 12.000,00 | 12.000,00 | 12.000,00 | 12.000,00 | &0.000,00
of Equipment
TOTAL ANNUAL
271.500,00 | 329.700,00 | 359.850,00 | 337.800.00 | 256.680,00 | 1.555.630,00

LOCAL COSTS

Note:

1. The Brazilian fiscal year starts in january and ends in December.

2. This plan is subject to review in-accordance with the further development of the Project.
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ANNEX 11

TECHNICAL COOPERATION PROGRAM (Draft)
Calendar Year 95 1996 1997 1998 1999 2000 . 2001 2002
Japanese Fiscal Year 1985 1996 1997 1998 1999 . 2000 2001
p|lvdrlo|lo|lwfjr|oje|wviz|Oojo{vjIjr|om | V|I|OD}|O|V|I]O|O|WN

Term of Technical Cooperatiom

I. Casting of Alumnum Alloys

1. Die Casting |

(1) Knowledge of Manufacturing Process

(2) Practice of Die Casting including Maintenancea
and Repair of Machine |l i I | !

(3) Preparation and Operation of Trainine Courses

1
2
3)

Permanent Mold Casting

1)Knowledge of Manufacturing Process

%;Eractice of Permanent Mold Casting including Maintenance and Repair of Machine
p

reparation and Operatiaon of Trainin% Courses

recision Casting (Lost Wax Process)

1) Knowledge of Wanufacturing Process |
2) Designing and Manufacturlng Hethodology of Wax Patterns
3) Evaluation of Products | | |

4) Preparation and Operatlon of Trainina Courses

of Ferrous Casting

_.178_

(1) Methodology of Melting
(2) Methodology of Heat Treatment
(3) Preparation and Operation of Trainino Courses

. Melting and Heat Treatment "

. Resin-Bonded Sands Process

(1) Methodology of Molding and Core Maklng FProcesses
(23 Sand Treatment (including Reclamation) '

(3) Environmental Consideration i i

(4) Preparation and Operation of Training Courses

V . Mechanization of Foundry
(1) Knowledge of Mechanization of Foundry
(2) Preparation of Basic Guhde Hines and Manuals

VI. Maintenance and Repair of Dies
) Maintenance of Dies — —_—
) Repair of Dies — —

Vi. Knowledge on Designing and Making of Dies for Aluminum Casting and Lost Wax

’\\\ (1) Die Casting Dies il ] — —
¥§\ (2) Dies for Permanent Mold Casting —_ —
(3) Dles for Lost Wax Process | — » —
Note :1. Japanese fiscal vear starts in &pril and ends in March.

2. Brazilian fiscal vear starts in January and ends in Decenmber.
3 This schedule is subject to change in accordance with the progress of the Project.



ANNEX 12

TENTATIVE SCHEDULE OF IMPLEMENTATION (Draft)

Calendar Year 9% 1996 1997 1998 1999 2000 2001 2002

Japanese Fiscal Year 1995 .199% 1997 1998 1999 2000 2001

OV I{O|{M|VMI{I(O|(VI (D |H|MT|{E|I({VT|T DMy | O{O|WV

Term of Technical
Cooperation

Japanese Side

I. Dispatch of Survey Team
(1) Preliminary Study -
(2) Supolementary Study -
(3) Implementation Study -
(4) Consultation -
(5) Technical Guidance =
(6) Consultation . -
(7 Technical Guidance -
(8) Evaluation : -

. Dispatch of
Long-term Experts
(1) Chief Advisor
(@ Coordinator
(3) Casting of Aluminum Alloys
~Die Casting
~Permanent Mold Casting
(4) Precision Casting
(Lost Wax Process)

0. Dispatch of Short-term

Experts
(1) Melting and Heat Treatment of Ferrous Casting. ( Other short-term experts on specific
(2) Resin-Bonded Sands Process fields may be dispatched, if recessary.)

(3) Mechanization of Foundry
(5) Maintenance and Repair of Dies

IV. Training of Counterpart 2-3 counterpart personnel will be aecepted annually.)
Personnel in Japan

V. Provision of Machinery
and Eaquipment

Brazilian side
I. Building and Facilities

II. Machinery and Equipment

M. Budgetary Allocation

V. Allocation of
Counterpart Personnel
and Other Staff

Note : 1. Japanese fiscal year starts in April and ends in March
2. Brazilian fiscal year starts in January and ends in December.
3. This schedule is subject to change in accordance with the progress of the Project
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ANNEX 13

LIST OF ATTENDANTS

BRAZILIAN SIDE

1. Mr. Ricardo Machado de Azevedo e Souza

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

. Mr.

. Ms.

5

Ms.

&

Ms.

Mr.

Mr.

Mr.

Tarcisio Cardosc de Souza

Sebastiao Venancio de Castro

Baques Sanna

Miriam Massote Aguiar Takahashi

National and International Cooperation
Agency (ANIC),Technical Directorate, National
Department (DN), National Service for
Industrial Apprenticeship (SENAI)

President, Syndicate of Foundry Industry of
the State of Minas Gerais (SIFUMG) Regional
Director, Brazilian Foundry Association of
the State of Minas Gerais {ABIFA/MG)

Director, Minas Gerais Regional Department
of SENAL (SENAI/MG)

Director, International Relations and Foreign
Trade (Asian Sector), FIEMG

Operations Manager, SENAI/MG

Vicente de Paulo Parreiras Castanheira Director, Foundry Technology Center Marceline

Virgilio Andrade Maia Botelho

Alenio Wagner de Freitas

Deilon Lopes Fernandes

Denilson Jose do Carmo

Tona Macedo Leonardol

Jose Felipe Dias

Jove Silverio Alves Pinto

Marco Tulio da Fonseca

Tania Nogueira da Fonseca

Vicente Celio de Oliveira Fonte Boa
Wandeir Jose da Silva

Alirio Gerson da Silva Abreu

Mr Wilson Leal

Corradi (CETEF), SENAI/MG

Technical and Technologial Assistance Manager,
CETEF, SENAI/MG

CETEF, SENAI/MG
CETEF, SENAI/MG
CETEF, SENAI/MG
CETEF, SENAI/MG
CETEF, SENAI/MG
CETEF, SENAI/MG
CETEF, SENAI/MG
CETEF, SENAI/MG
CETEF, SENAI/MG
CETEF, SENAI/MG

CETEF, SENAI/MG

Entreprenerial Development

Coordinator, FIEMG
0L a
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JAPANESE SIDE '
1. Mr. Takeaki Hayakawa Leader/Specialist for Suupplementary Study,
International Cooperation Agency {(JICA)

2. Mr. Akio Matsui Specialist for Supplemenﬁary Study, JICA
3. Mr. Norikazu Shindo Specialist for Supplementary Study, JICA
4. Ms. Mana Tsugawa | Specialist for Supplementary Study, JICA

5. Mr. Mauro Manabu Incue Assistant for Technical Cooperation, JICA

Brazil Office

INTERPRETER
Ms. Mariko Arai Batista

#
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PROFIL DER ABIFA

Der brasilianische Gicsscreiverband - ABIFA - gegruendet
im Jahre 1969, ist der Verband, der die in Brasilien
ansacssigen Giessereien vertritt, dic insgesamt ungefachr
1000 Betricbe ausmachen,

Dic ABIFA isttactig, umdurch verschiedene techinologische
Aktualisicrungsprogramme und durch Stcigerung der
Produktivitact und Qualitact dic Entwicklung und
Modemisicrung der in Brasilicn tactigen Giesserci-Industricn
zu foerdern.

Als Mitglied des CIATF - Internationales Komitee
Gicssercitechnischer Vercinigungen, hat dic ABIFA im
Sceptember 1992, inder Stadt Sfio Paulo den 59, Weltkongress
der Giessereicn ausgerichtet.

Durch dic Organisation von Kongressen und Mcessen auf

nationaler Ebenc und durch die Beteiligung an internationalen
Veranstaltungen, foerdert die ABIFA auch den technischen
und konminerziellen Austausch zwischen den Gesellschafien,

DIE GIESSEREI-INDUSTRIE IN BRASILIEN

Dic brasilianische Giesserei Industrie erscheint im Welt-
Ranking mit ciner Produktion von 1,2 Millionen Tonnen
und cinem Umsatz von 2,2 Milhiarden Dolblarim Jahre 1992,
Dic installierte Kapazitact des Scktors betraegt ungefachr
2.100 Tausend Tonnen. Mit dem Rucckgang des
Intandsmarktes haben dic Ausluhren cinen starken
Aulschwung bckommen, so dassihr Anteitan der Produktion
von 4,9% im Jahre 1982 aut’ 11,5% i Jahre 1992 gesticgen
ist,

Brasilicn besitzt acusserst guenstige Bedingungen, uwiisich
zunchmend als grosser Liclerant von Gussicilen im
internationaten - Markt hervorzuheben.  Heute geht der
Gussexport an ucber 40 Laender, Diese guenstige Lage ist
begruendet in der grossen Verfuegharkeit von Energic und
Rohstoffen, wodurch Brasilicn als wichtiger Exporicur von
Roheisen, Aluminium und Eisenlegicrungen crscheint,

PROFIL DER INDUSTRIE

Bei der Strukturanalyse des ScKitors stellen wir lest, dass
90% der Gesellschaften zu den kleinen und mittleren
Unternchimen gehoeren. Von der Gesamitzahl produzicren
14% in Grosserien, 15% aul Bestellung, 18% haben cine
Gicsserci um ihren Eigenbedart zu decken und 53%
produzicren kleine Serien,

Hinsichtlich des Ursprunges des Kapitals koennen wir
behaupten, dass 30% der Produktion Gesellschaften mii
auslacndischem Kupital sind, dic meistens miy der
Fahrzcugindusirie verbunden sind. umn ihren Eigenbedart zu
decken, 10% sind ocftentlich/staaliche Gescllschaldien und
60% Geselschafien mit privatem nationalem Kapital.

ENTWICKLUNG DER PRODUKTION

Es warim letzien Jahrzehnt, dass die Produktion des Sektors
ihre besten Ergebnisse erziclic.  1m Jahre 1986, zachlic
Brasilien 1,150 Gicsserei-Betriche mit 87.397 Arbeitem
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A BRIEF OUTLINE OF ABIFA

The Brazilian Foundry Association (ABIFA) was founded
in 1969 as a class entity to represent the foundry industrics
in Brazil comprising ubout one thousand companices.
ABIFA has been promoting the development and
modemization of the Brazilian foundry industries through
a number of programs destinated to their  technological
upgrade, quality and productivity improvement.

ABIFA isassocialed with CIATFE - International Commitice
of Foundry Technical Associations - and hosted the 5%9th
World Foundry Congress in Sdo Paulo, Brazil, in September,
1992.

ABIFA  has been  cooperating with the technical and
business exchange among its member companies by
organizing congresses and lairs in Brazil and also attending
international events.

THE FOUNDRY INDUSTRY IN BRAZIL

The Brazilian foundry industry has a distinguished position
in the world with a production of 1.2 million tonx and a 2.2
billion doHars sules.

The current productive capacity reaches about 2,100
thousand tons, The domestic market retraction in the last
few years caused exports to increase considerably, rising
Trom 4.9% in 1982 to 11.5% in 1992,

Brazil has privileged conditions to succeed in the
international market as a major supplicr of castings. Brazil
cxports  currently 1o more than 40 countries.  To this
fuvorable condition strongly contributes the avaliability of
power and raw miaterials. Brazil is a najor exporter of pig
iron, wwminium and iron-alloys.

THE INDUSTRY PROFILE

An analysis of the sector's structure indicates that 90% of
the companies are small and mediam size operations. From
the total, 14% have serial production with large volumes,
[5% have u production 10 order, 18% have a foundry
operationto supply theirown requirements and 53% produce
small series and reduced volumes.

Forcign capital companies are responsible for 30% of the
(otal production, most of them are refated to trnsportation
cquipment industrics and supply their own reguircients,
10% of them are state-owned and 60% are domesiic private
capital companics.,

PRODUCTION EVOLUTION

The highest production figures were achieved in the tast
decade. In 1986, Brazil had 1,150 foundries with 87,397
cmployees and a production of 1,834 thousand tons.



ind einer Produktion von 1.834 Tausend Tonnen.
Dic brasilianische Giesserci-Industrie produziert Gussteile
n Eisen, Stahl und Nicht-Eisen-Legicrungen.

ALLGEMEINE ANGABEN UEBER DEN SEKTOR'

Jrasilianische Gussteil-Produktion
Sisen + Stahl + Nicht Eisenmetalle

Tausend / Thousand (tons)

The Brazilian foundry industry produces iron, steel and non-
ferrous alloy castings.

GENERAL DATA

The Brazilian Casting Production
iron + Steel + Non-ferrous

2000
]

1800 A

1800

17004
1600 4
1500 4
1400 4

85 a6 87 88 89 90 Qi 92
Jahr / Year
Jahr/ year 32 13 84 85 86 87 58 v 89 % 91 2
Produktion / production 12489 10798 14355 1585, 1IR30 16124 17284 16734 14526 13654 1IR3}
Gesellschaften / companies 936 796 863 1007 1150 960 957 960 990 1011 1011
Arbeitsplactze / employees 65318  S87T19 70587 79092 87397 78271 81139 84413 66377 54046 50349

Quelle: ABIFA
PRODUKTIONSANGABEN IN TAUSEND TONNEN

GUSSEISEN

Gusseisen stellt den groessten Anteil der Produktion dar,
mit 83% der Gesanitproduktion. Dic hergesteliten Sorten
sind: Grauguss, Sphacroguss, Temperguss und andere
Eisenlegierungen. '

Sourve: ABIFA
PRODUCTION DATA IN THOUSAND TONS

IRON CASTINGS

Iron castings are the main production item with 83% of the
total output. The production iscomposedof: gray, malicable,
ductile and alloyed cast iron. '

GUSSEISENPRODUKTION THE PRODUCTION OF IRON CASTINGS

Jahr / year 82 A 85 86 87 88 89 % 91 2
Granguss / Gray 7392 6777 9135 9738 HI043 9721 10783 10299 8948 7746 7374
Temperguss / Malleabie 273 249 307 29,6 30,9 7.7 W3 299 259 512 400
Sphaeroguss / Ductile %53 1853 2632 3138 4008 M1 398 3627 31S2 MOS 1993
Gesamt / Total 10318 8879 12074 13172 15360 13429 14894 14225 12359 11663 9767

Quelle: ABIFA

Sowrce: ABIFA
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STAHLGUSS

Der Markt  der Stahlgussicile beschracnkt sich nicht auf
cinen bestimmien Sektor der Wintschaft,  Er verleilt sich
unteranderen, aul Klz-Industrie, Eisenbahn, Kapitalgueter.
Dic"Gusslcilproduklion von Feingussverfihren ist bereits
inncerhalb der Stahlguss-Produktion beruccksichiigt.

STAHLGUSSPRODUKTION

STEEL CASTINGS

The sales of steel castings are nol concentrated in a certain
industrial segment. Steel castings are used particularly by
the automotive, railway and capital goods industrics.

The lost-wax castings are included in the steel casting
production. :

PRODUCTION OF STEEL CASTINGS

(in Tausend Tonnen) (in thousand tons)

Jahr/ year 82 83 84 83 86 87 88 89 90 91 92

Enstoffstachle / carbon 62,2 457 60,5 718 90,6 714 604 63,7 834 48,5 557
Mangan / manganese 12,7 19 12,2 12,6 16,4 13,0 1.1 11,0 9.0 59 8.8
Legiert / aloyed Tams 356 43 85 99 40 66 M9 RS WX WS
Ko Jstainless A8 43 47 4 s A& AT 4l A3 15 4l

Gesamit / otal 1172 91,3 8.7 1443 I62'_’ 142.2 1108 I2():77W ‘)32 N 837 100, 1

Quelle: ABIFA

NICHT-EISEN-GUSS

Ausser den Eisenlegicrungen, produziert die brasilianische
Industric Gussteile aus Kupfer-, Zink-, Aluminium- und
Magnesivm- Legicrungen. Weitere Legicrungen werden
benutzt sind aber nicht bedeutend.

In der Darstelung bemerken wir, dass das Aluminium cin
anderes Verhalten aulweist als die restlichen Nichi- Eisen-
Legicrungen. Wachrend die anderen cine gleichbleibende
oder sogar geringere Produktion aufweisen, hat das
Aluminium scinen Anwendungsbercich innerhalb der Kfz-
Industrie, wo sich sein Vertrich konzentriert, erweitert mit
ciner Erhochung des Anteiles, von 54% im Jahre 1982 auf
65% im Jahre 1992,

METALGUSS-PRODUKTION
(in Tausend Tonnen)

Source: ABIFA

NON-FERROUS CASTINGS

Inadditionto ferrous castings, the Brazilian industry produces
copper, aluminium and magnesium aloys. Other alloy
castings are also produced, but their volumes are less
significant.

As shown in the table below, the aluminium production
figures had a different development. While the production
ol the other non-ferrous metals rematned at the saine level
or even dropped, the aluminium application for the
automotive market increased, raising their market share
from 54% in 1982 10 65% in 1992,

PRODUCTION OF NON-FERROUS CASTINGS
(in thousand tons)

Jahre/ year §2 83 H 85 86 87 88 89 9% 91 92
Kupfer/ Copper 2108 18,9 200 229 AR 241 207 2.5 17.6 17.8 15.3
Zink/'l.incm__ o o ;7;1 . l(ﬂ - IS,“)V | 7l7,() 21 ZHI,.\I. " 19.5 7irﬂ.;) 17.3 - 17;_ *H—O—
Aluminium / Aluminium 534 A 558 . 66,0 76.3 §4.2 - 7\; ) ;‘),‘J - 8§44 - ‘7(1.4 2.4 69,0
Mognestum/Magnesiom 76 T4 64 68 66 57 L1 61 12 6l 10

Gesamt / Total 9.9 984

1094 1236

1358 127.3 128.2 130.2 LIRS 1134 106,3

Quelie: ABIFA

GUSSTEIL-VERBRAUCHERMARKT

Der Hauptverbraucher von Gussteilen in Brasilien ist
zweilellos die Kiz-Industric und die Kiz-Ersatzteilindustrie,
(Pkw’s, KI7's, Omnibusse und Traktoren) welche zusammen
cinen Verbrauch haben, der ungefachr 32% der

- 9] -

Saurce; ABIFA

THE CASTING CONSUMER MARKET

The main casting consumers in Brazil are the automotive
and the autoparts industries (automobiles, trucks, buses, and
tractors). Their total requirements represent about 32% of
the country’s total production.



Gesamtproduktion des Landes betraegt,
Bei der Gusscisen-Nachfrage hat dic Kfz- und Kfz-

Frsatzteilindustric cincn Antcil von 35% der

Gesamtproduktion. Dic Eisenhuctten-Industrie beteiligt

sich mit 18% und dic Kapitalgut-Industric mit Ersalzbedarf

verbrauchen ungelachr 17% der Gesamtproduktion.

Dic Stahlgussnachfrage zeigt cine gleichmaessigere
Verteilung wobei die Klz-Industric einen Verhrauch von
22% aufwcist, der Maschinenbau 12% und dic
Eisenhuettenindustrie 10%.

Dic Gussteile aus nicht cisenhaltigen Legicrungen, it
Ausnahme der Kuplerlegicrungen, konzentricren ihren
Vertricb auf die Kfz-Industrie. 71% der Zink-Legierungen,
65% der Aluminiumlegierungen und 90% der Magnesium-
Legicrungen sind fuer dic Kfz-Industric bestimmt.

Vonden Teilen, dic fuer die Kfz-Industric produzicert werden,
nennen wir: Motorbloecke, Zylinderkocple Kurbelwellen,
Getricbe und Achsgehacuse, Bremstrommein und Raceder,
usw.

Weitere Abnehmer die genannt werden sollten, sind der
Maschinenbau (Maschinen und Einrichtungen), Zement-
und Mincrations-Industric (Verschleissteile und
Mahlkocrper), Bauindustrie (Fittings, Teile fuer Hachne
und Schloesser), Eiscnbahn (Racder, Kupplungen) und
Chemie- Petrochemie (Ventile und Fittings).

Dic durch dic ABIFA vertretenen Giessercien produzicren
von kleinen und komplexen Tetlen, wie Feingussteilen, bis
zu sehr schweren und grossen Teilen, die bei
Wasscrkraltwerken cingesetzt werden.

AUSSENHANDEL

Dic Gusstcilausfuhr Brasilicns wuchs in dicsem
letzten Jahrzchnt, bedingt durch die groessere
Wetthewerbslachigkeit und die Betonung der Qualitact
und Puenktlichkeit der Liclerungen.

Zur Zeit exporticrt Brasilien in ucber 40 Laender, unter
denen die Vereinigten Staaten hervortreten mit 50% der
Gesamtmenge und die Industriclacnder Asiens und Europas,
wic Deutschland, England, Frankreich, Halien und Japan,

Unternchmen wic General Motors, Cunimins und Caterpiilar
aus den Vercinigien Staaten; Volkswagen, BMW, Daimler
Benzund Adam Opcelaos Deutschland; Renaultund Peugeot
aus Frankreich; Honda und Isuzu aus Japan, kaufen stacondig
von Gicsserein aus Brasilien.

Ausser den 1338 tausend Tonnen die 1992 Dirckiexport
und US$ 183 Millionen darstellen, muessen wir noch dic
indirckten Exporte in Form von Gussteilen dicin Maschinen
Kfz, usw., cingebaut wurden dazu rechnen, welche
US$ 750 Millionen entsprechen,
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Considering only the iron casting requirements, the
automotive industry (assembly lincs and autoparts) represents
35% of the total production. The iron and steel mills (ingot
molding) have an 8% market share and al the capital goods
industrics and industriad maintenance consume about 17%
ol the total production.

The steel casting requirements has a more uniform market
distribution with the automobile industry holding a 22%
share, the mechanical goods 12%, and the iron and steel
operations 10%.

The sales of non-ferrous alloys castings, except for copper
alloys, arc concentraled on the automotive scgment. The
automotive segment consumes about 71% of the zinc alloy
production, 65% of the aluminium casting production and
90% of magnesium alloy caslings.

The main castings supplied 1o the automotive industries arc:
engine blocks and cylinder heads, crankshafls, intake and
exhaust manifolds, shaltand gearshilthousings, brake disks,
drums and whecls.

Other scgments attended by the foundry industries are:
meehanical goods manulacturers (parts and components for
machines and cquipment), cement and mining industry
(uncoupling parts and grinding bodics), basic sanitation
(centrifuged cast-iron pipes and sewer manhole cover), civil
construction (fittings, faucet and lock pans), railway (wheels,
trucks and couplers) and chemical/petrochemical
applications (valves and filtings).

The members of ABIFA have a wide range of products from
small size and complex-shaped parts, such as precision
castings, to heavy and large parts, such as those used in
hydrocleetric power plants.

FOREIGN TRADE

The Brazilian casting cxports have been increasing for the
Jast len years as a result ol greater competitiveness and the
emphasis laid on the quality and delivery time by Brazilian
foundries.

Brazil has been cxporling castings to more than 40
countrics;mmong them, the USA, purchasing 50% of the
total exports, and highly developed European and Asian
countrics, such as Germany, England, France, ltaly and
Japan,

Forcign customers such as U.S. General Motors, Cummins
and Caterpillar; Volkswagen, BMW, Daimler Benz and
Adam Opel in Germany; Renault and Peugeot in France;
Honda and Isuzu in Japan have been purchasing castings
regularly from Brazil,

In addition to dircet exports of 133.8 thousand tons (US$
183 mitlion) in 1992, there were indireet sales of castings
aggregated into cquipment/vehicles exported to forcign
countrics. As arcsult, total exports by the foundry industries
reached US$ 750 million,



BRASILIANISCHE GUSSTEILAUSFUHR

BRAZILIAN EXPORTS OF CASTINGS

(in Tonnen) (in tons)

Jahr / year 82 83 84 L 86 87 T 88 89 N 91 92
Eisen / lron 55736 46285 81362 111670 137696 84608 106424 123172 13103 122019 109256
Stahl / Steel 2309 2129 1963 2180 5310 46‘)7- 11253 14577 12464 14769 14757
Metalguss / Non-ferrous 3149 2970 448 746 673 439 186 NVINA 4977 8540 9764
Gesamt / Total 61194 51384 83773 114396 143;44 89744 W ’117“1;8*6;»»!37749 148544 145328 133777

NV = Nicht Vorhanden
Quelle: ABIFA

Ausfuhr / Kontinente

Nordamerika
North America 55%

WETTBEWERBSFAEHIGKEIT

Derbrasilianische Giesserciverband - ABIFA, erstellie 199

cinen Yergleich, um die Vorteile der Giesserei in Brasilien

gegenueher den Laenders Europas, Asicns und

Nordamerikas zu analysicren,

Von den Ergebnissen mocchien wir folgende hervorheben:

- Dice Arbeitskrafl ist der wichtigste Kostenluktor in der
Eisen - und Stahl Giesserei aul internationaler Ebene und
das ist cines der Vorteile der Gicssereien in Brasilien,

= Durch die Verfuegharkeit der Rohstolfe  hat Brasilicn
weitere Vorteile bei der Herstellung von Eisen-, Stahl-,
und Aluminium-Gussteilen,

- Dic Encrgickosten in Brasilien sind nicdriger als dic der
Hauptkonkwirenten im Ausland.

- Aul der Qualitactsebene hat Brasilien bereits bewicsen,
dass ihre Produkte weltweil akzeptiert werden, indem ex
Unternchmen  beliclert deren Produkte zur Hoch-
Technologic gehoeren,
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NA = Not Available
Suwuree: ABIFA

Exports per Continent

18% Europa
Europe

17% Lateinamerika
Latin America

10% Andere
Others

COMPETITIVENESS

A study made by the Brazilian Foundry Association -
ABIFA in 1991 showed the comparative advantages of
foundries in Brazil and those in European, Asian and Noith
American countrics,

The following are the study major conclusions:

- tabor is the main cost factor i the international iron and
steel Toundries and this i1s one of the advantages of the
Brazilian foundries;

- considering the raw materials of the metal foad, Brozil
has competitive advantages in the production of iron,
steet and aluminium castings;

- electric power in Brazil has lower costs than s main
forcign competitors;

- as faras quality is concerned, Brazil has already proved
(o be ina position 1o produce internationally acceptable
products by supplying industries that use the highest
technology availuble,



ALLGEMEINE ANGABEN UEBER BRASILIEN

Brasilien hat eine Einwohnerzahl von 150,4 Millionen und
-eine Flaeche von 8,5 Millionen kn?,

Die Stacdic mit den groessten Einwohnerzahl sind: Sio
Paulo mit 10, | Millionen, Rie d¢ Janciro mit 5,5 Millionen
und Belo Horizonte mit 2,1 Millionen,

WIRTSCHAFTSDATEN

Kraftfahrzeugproduktion und Anzahl
(in Tausender Einheiten) (1)

GENERAL DATA ON BRAZIL

Brazil has a population of 150.4 million inhabitants and a
territory of 8.5 million squarc kilometers.

The country’s most populated citics arc: Sic Paulo 10.1
million, Rio de Janeiro 5.5 million and Belo Horizonte 2.1
million.

ECONOMIC INDICATORS

Production and Domestic Fieet of Vehicles
(in thousand units) (1)

Jahr/ year 81 §2 83 84 85 86 87 88 89 % 91
KFfz-Produktion /
Vehicles production 780 859 896 864 966 1356 420 1068 1013 914 960
Kfz-Anzahl / Domestic flect 9484 10692 11246 11484 11937 12233 12407 12681 12922 13070 13200
Brutto National Produkt Aufteilung - Brasilien GNP Distribution in the Brazilian Economy
34% Industrie
Industry
Dienstleistungen
Services 56%
10% Landwirtschaft
Agriculture

WERTE DES BRUTTO-SOZIAL-PRODUKTES (2) GNP (Gross National Productj (2)
Jahr / year ]| 82 83 84 85 86 87 - K8 89 2 9
Werte des brutio-sozial-
Produktes (in Milliarden 2655 2816 2514 2744 3056 378 3608 3720 W96 BT 4IRS
Dollar) / GNP (US$ billion)
Prozentuelle Entwicklung / 4 59 . <
Development % 4 0.6 3.4 AR _ 1.9 75 3.6 0.1) 33 +0) 1,2
Per capita brutto-sozial- 7
PProdukt (in US-Dollar- . . .
Einwohaer) / GNP per capiti 21395 22190 19376 2068.7 22455 M3 23508 25757 2712 26518 27287
(US$/inhabitant)
Fest Kapital Bildung / ' )

I & 229 21,4 18,1 16,9 16,9 19,1 23 28 249 24,7 19,3

Fixed/GNP Capital

_ o4 -



HANDELSBILANZ (in Milliarden Dollar) (3)

TRADE BALANCE (Billion Dollars) (3)

83 86

Jahr / year 8t 82 83 84 87 88 19 % 91
Gesamtausfuhr / 233 202 219 270 256 24 262 BS M4 A 316
Total Exports ' _

Fabrikate-ausfuhr / Manufac- 3

tured Products Exports 119 0.3 1.3 15,4 14,0 124 14.8 19,2 18.6 170 17,2
Gesamtcinfubr / N

Total bnsports 20 94 154 139 132 M40 IS1 M8 183 207 200
Handelshilanz saldo /

Tr::h:;.:;."l,:: e 1,2 0,8 6.5 13.1 12,5 8,3 11,2 19,0 16.0 10,7 10,6
InfNationraten / ]

Inflation Rates (4) 952 997 22010 2238 MWSI 650 4158 10376 17829 14766 4802
Industrie Wachstumsraten /

Industry Growth rate (5) {10,2) 0.0 (3.2) 7.1 8.3 10,9 09 (13.2) 32 (8.9 [{{ N
ERFASSTER KRAFTSTOFF VERBRAUCH APPARENT CONSUMPTION OF FUELS

(in Milliarden Liter) (6) {Billion Liters) (6)

Jahe / year 81 N2 83 84 85 86 87 88 89 9% 9t
Benzin/ Gas 12,1 124 10,9 .9 9.7 11,0 0.6 9.3 10.0 10,7 12,0
Alkohol 7 Aleohol [ 1.7 10 1.5 59 8.2 8.8 Y.0 10.1 10,1 10,3
Dicese! Ocel/ Dicesel 18,3 18,7 184 19,0 20, 23 23,6 244 2540 24,5 25,6
ELEKTRISCHE ENERGIE (in 1000 GWh}) (7) Electric Power (in 1000 GWh) (7)

Jahr/ year ]| 82 83 84 85 86 87 88 89 %0 91
Industeie Verbrauch / 64 60 680 803 914 1000 974 1039 1050 W99 103

Industrial Consunption

QUELLEN:

(1 ANFAVEA - Nationaler Kraltlahrzeugherstatlerverband
(2) Zentratbank und FIBGE - Stiftung des brasilianischen
Institutes Tuer Erdkunde und Statisiik.

(3) CTIC/DECEX - Technische Handelsaustausch-
koordination / Aussenhandelsabteilung,.

(4) Inflationsarate basiert aut der Entwicktung des 1GP-1/
FGV. Allgemeiner Preisindex interne Verfuegharkeit/ Ge-
tilio Vargas Stiftung

() FIBGE - Siiftung des brasilianischen Institules fuer
Erdkunde und Statistik.

(6) CNP - Nationaler Erdocliat und DNC - Nationale
Kraftstof Tt

(7) ELETROBRAS - Brasilianische Elekirizitacts-
Gescllschalt

SOURCES:

( DANFAVEA - National Association of Automotive Vehicle
Manufacturers

(2)Central Bank and FIBGE - Foundation of the Brazilian
Institute of Geography and Statistics

(JCTIC/DECEX - Technical Coordination for Trade/
Department of Foreign Trade

(4} InlTation rate based on the IGP-DI/FGV - General Price
Index - Domestic Availability / Getdlio Vargas Foundation
(5) FIBGE - Foundation of the Brazilian Institute of
Geography and Statistics

(6) CNP - The Petrolewm National Council and DNC -
National Departiment Tor Fuels

_(7) ELETROBRAS - Brazilian Electric Power Plants
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Giessereien die auf der Hannover Messe ' 93 Ausstellen

FIRMA / FIRM

Accaria Frederico Missner S/A

Rodovia SC-413 km 4 V.do Salto
89115-000 Luis Alves, SC
Phone: (55-473) 77-1119
Fax : (55-473) 77-1122
Telex: (55-473) 106 AFMS BR

KONTAKTPERSON/ CONTACT PERSON

Ame Roberto Missner

Gusscisen mit Lamellen-graphit Unigpiert Unalloyed -
Cast iron with lamellar graphite Niedriglegien Low-alloy -
Hochlegiert High-alloy -
Hartguss Unlegiert Unalloyed -
Chill castings Legient Alloyed -
e P Unlegiert Unalloyed -
Gusswerkstoffe und Gussstuck- gu'\sf'm" fT“lt Kujc,ll-gm[.)h:' . Nicdriglegien Low-alloy -
Gewicht (kg) vor/bis: ast iron with nodular graphite Hochlesiert Hish-alloy -
Temperguss Schwarz Black-heart -
Materials for easting and weights | Malleable castings Weiss White-heart -
of castings from/to (kg): Unlegiert Unalloyed 0,200/800
Stahlguss Ni d~' loaion Low-ail 0.200/300
. . iedriglegierl ow-alloy X
Steel castings Hochlegiert High-alloy 0,200/800
Aluminium Aluminium -
Kupfer Copper -
Zink Zinc -
Magnesium Magnesium -
Sonstige Other -
Form- und Giesseverfahren / Moulding and casting processes Hf, MF, Mkf
Kraftfahrzeugersatzteile Autoparts d
Traktoren Tractors b
Abnehmerberciche Maschinenbau Mechanical .
Petrochemie Petrochemical *
Customer industries Elektro-ladustric Eletric .
Landwirtschafiliche Maschinen Farming Machinery .
Bau-Industric Civil Construction -
Wasser-Boden-Und Luftsanicrung  Basic Sanitation -
Werkzeugbau Toolmaking .
Rissprufung Crack detection .
Firmenleistungen baw. - Labor Luboratory *
Einrichtungen Oberflachendevered! Surface finishing .
Ultraschallprafung Ulirasonictesting .
Firm’s services/facilities Rontgenprufung X-ray lesting -
Spanabheb.Bearb Machining °
Warmebehandlung Heat treatment .

Firmenangaben

Information from firms

Weitere Markibeteitigungen -
Strassenverkehrein- richtungen.

Other warket segments: road
implerents.

Hf Handformverfahren / Hand moulding
Mf  Maschinenformvertahren / Machine moulding

Mkf

Maskenformvertahren / Shell mould easting

Kf Keramikformverfabren § Ceramic nwould casting
Vf Votlformvertahren 7 Full mould casting
GK  Kokillengiessverfahren / Gravity dic-casting
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ACOTECNICA S/A Ind. Com. COFAP Cia. Fabricadora de Pegas S/A Empresa Brasileira de Compressores
EMBRACO
Via de Acesso Jodo de Gées, 1900 Av. Alexandre de Gusmio, 1395 R. Dona Francisea, 12.500
06600-000 Jandira - SP 09110-901 Santo André, SP 89239-270 Joinville, SC
Phone:(55-11) 427-2733 Phone:(55-11) 411-8700/411-7703 Phone: (55-474) 25-3555
Fax: (55-11) 427-3319 Fax :(55-11) 449-3921 Fax :(55-474) 25-3690
Telex: (11) 71941 Telex: (55-11) 44185 Telex: (55-473) 559
Adib Farid Assrauy Carlos H. Castello Branco Antonio Aritdo Delponte
Amilear Debone Klaus Lindig
10/100 0,1/10
107450 -
5100 0,177
0,120 5250 -
350 -
0,01720 - B
0,01720 -
0,01/20 - -
0,01/20 - -
I Mi Mf
L . ..
. L] -
. L] L
. - -
[ ) - -
. L ] -
[ - -
. . -
* [} [
o Y [}
- . ~ hd
- ('] L]
. - -
L) - -
. L] L]
Giesserei spezialisiert aul Motor-Bloecke und Der groesste Anteil der Gussteile ist fuer
Koepfe im allgemeinea, hermetische Verdichter bestimmt.
FFoundry specialized in engine blocks and heads. The highest volume of castings for aintight
COMPIEssOrs.
GC  Swranggiessverfahren / Extrusion D Druckgiessverfabren / Pressure die-casting
GZ  Schleudergiessverfahren / Centrifugal casting ND  Diederdruck-Kokitlengiessyerfabiren / Low-pressure chill casting
F Feingicssverfuhren / Investiment casting VA Vakvumformverfahren / Yacoum moulding
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Giessereien die auf der Hannover Messe ' 93 Ausstellen

FIRMA /FIRM

Engemisa Engenharia ¢
Materiais Lida
R. Ernesto Cardinalfi, 333
13571-0 Sdo Cardos, SP
Phone: (53-162) 71-4155
Iax :(55-162) 729115

KRONTAKTPERSON/ CONTACT PERSON

Ricardo Jusé Feola

Gusseisen mit Lamellen-graphit Unlegient Unatluyed .
Castiron with lametlar graphite Nicdriglegien Low-alloy 4. -
‘ Hocldegiert High-alloy ¢ R
Harguss Unlegiert Unalloyed  } = o
Chill castings Legiert Alloyed - - -
e, o Unlegient Unalloyed o -
Gusswerkatolfe und Gussstuck- (.m'\'\f‘lM| I!m f\\l:_‘ﬂ'glilphll. Nicdriglegicst Low-ajlay .
. . Castiron with nudular graphite S — - o -
Gewieht (k) vondhis: Hochlegient o Mighealloy Vo
Temperguss Schware  Blaehbewt )
Materials for casting and weights | Malleable castings Weiss White-hweart T
of custings fronto (hg): Stabletss Unlegient LUallyyed 0, 1/1X0
R Niedriglegien Low-alloy 011000 )
Steel cnting Tiochlesiert — ilighualloy onon
T Al A R )
TCopper T T
T e T - -
T Nagnesium | -
O oo
Form- und Giesseverfiahren / Moulding and casting processes ; HI, MAS, G
Krallfuhezcugersitzicile ~ ) - T
Traktoren o i e
Abnehmerberciche Maschinenhiu ) o e
! i Pewachemical o s
Customer industries Ele : Blewie U P -
Linddwintseliaftlichie Maschinen Farming Machinery -
| Ban-lndustric Civil Construction e
Wasser-Boden-Und Lultsaniesune — Basic Sitation ) ] o - .
Werkzeugbau Toolmaking .
Rissprafong __Crack detectis LI
Uiemenlvistuiangen bzw, - babor . c
Einrichtungen al N S — .
| Ulira ; S
Firm's services/Tacilities Ru AL S, e e
Spanabhich. earh Machining .
Warmebehandlung Fleal treatment Tl T T T T

Firmenangaben

tnfornsition from firms

TUEVZertinhat, Software der
Solidifihations-Simulation.

TUV Certilicate, salidilication
simulation software

nr Handformverfahren / Hand moulding Kf
M Maschinenformyerfabiren / Maching moubding A1
MEE Alekenformvertuliren 7 Shiell mould visting GR
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Keramihformverfairen / Cerintic mould casting
Valltormverfaliren / Full mould casting
Kohillengiessverfabeen / Gravily dic-casting
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Fundicio Brasileira Ltda

R. Bardo de Teié, 153
- 05003- Sdo Paulo, SP
~Phone: (55-11) 262-2022
Fax :(55-11)871-4131
Telex: (55-35) 4038

Fupresa Hitchiner S/A

Caixa Postal 120
13330-000 ladanba, SP
PPhone: (55-192) 75-8066

Iax : (55-192) 75-6856
Telex: (55-19) 2710

Industrial Haha Ferrahraz S/A

Av. Cel. Alahibio T. Resende, 3.000
93120-270 Siv Leopoldo, RS
Phone: (55-51) 592-3266
Ifax :{55-51) 392-5899
Telex: (55-32) 4029 IHF

Cliudio Mazard
José Aoad Raya

Wilson Takada Jr.

Enio Heinen

5/100 ; 1/5000
51100 i 1/5000
5100 172000
5100 ~ 172000
T 0.01720 -

. 001120 — T

: 001120 -
MI F HE, ML GK. D
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L ] L] 1 ]

L ] [ ] L ]

- L ] [ ]

- . L ]

. ' ) T -

- L] .

- o - [ ]

L] L] -

» L ] -

[ ] [ ] 1 ]

L] » .

L] L ] L ]

- L ] -

t ] L ] [ ]

L] L) L]

Gleichzeitiges "SE” bei der
Prototypentwicklung mit Pilotseric.
Liclerzukssung, ohne Linschracnkungen fuer
Autolting (Volkswazen und Ford), Fiat,
General Mutors und im Ausland
Daimler-Benz uad Opel.

Simultancous engineering tor prototype
development using pifor bitches. Qualification

Herstellung von Aluminiwn legierten Gussicile.
Weitere Markibeteiligungen: Lisenbabn,

Production of parts from injected and chilled
afuminium atlays. Other smarket segments:

for supply without restrictions to Autolating nibway.
(Volkswagen and Ford) Fiat and General
Motors, and German Daimber Benz and Opel.
GC  Suwanggiessverfahren / Extrusion D Druckgiessverfabren { Pressure die-casting
GZ  Schleudergiessverfabiren £ Centrilugal casting ND  Diederdruck- Kokiflengiessverfubieen / Low-pressure chill casting
r Fengicssverfuhren / Investiment casting VA Vikuuoformyerfahren 7 Vacuum moulding
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Giessereien die auf der Hannover Messe ' 93 Ausstellen

FIRMA /FIRM

Indastria de Fundigiio Tupy Ltd:

K. Albano Schimidt, 3.400
89206-900 Joinville, SC
Phone: (55-474) 22-1000 ram, 268
[ax 1 (55-474) 229261
Telex: (55-474) 145

KONTAKTPERSON/ CONTACT PERSON Alinor Wemer
Gusseisen mit Lamellen-graphit Unlegient Unalloyed — 0.13200
Cast iron with lamellar graphite Nivdriglegiert Low-ulloy 0.150/200
Hochlegiert High-altoy -
Hartauss Uniegiert Unalloyed - -
Chill castings Legiert Alloyed -
Gusseisen mit Kuect-eraphit Unlegient Unalloyed 0.300/90
< N . usseise vel-gr Lo - p
Gusswerkstofte und Gussstuck- . . eberapiil Niedriglegiert Low-alloy 1.5(K/30 .
. . Cast wron with nodular graphite - e TRl I
sewicht (kg) von/bis: ) ) i  High-alloy o -
‘Tempery ~ Black-heart 00502
Materials for casting and weights | Malleable castings White-heart o2
of eastings fromflo (kg . Unalloyed -
Stahleuss ST e e e
Lo Nicdriglegiert -
Sieel cistings S N
< Hochlegiernt e
Aluminium Aluntiniun L - -
Kupfer Copper -
Zink Zine B -
Magnesium Magnesium -
Sonstige Other .
Form- und Giesseverfahren / Moulding and casting processes Mi, GC
Kralthahrzeugersatzieile  Autopants _ L
Traktoren o o .
Abnehmerberciche L wL S
Pewochenic ) S
Customer industries l?,l‘fl,"“',“,.il,”‘!,“, Lo A
Landwirtschaltliche Maschinen —— Farming Machinery B _ .
Baw-Industric Gl Construction e
Wasser-Boden-Und Lufisamierung — Basic Sanitation -
~Toolmaking .

Firmenleistungen bz, -

Crack detection

Oberlachendeveredl

Ultraschallprulung
Romgenprulung

Spanabheb Bearh
Warnehehandlung

Einrichtungen

Firm’s servicesflacilities

 Heat treatment

Machining

Firmenangahen

Information from firms

Installierte Kapazitact -
120.000 ahe,
Kurbelgehacuse, Zylinderkoeple
und allgemeine Auiomobilteile-
Tempereusshittings.

Progductivg capacity -
120 thousads tonsdyeur
Cylinder blocks and heads, pacs for
stometive industry in general,
malleuble pipe fittings.

Hf  Handformverfahren / Hand moulding
Mf Maschinenformverfahren / Machine moulding
MEr Maskenformvyerfahren / Shell mould casting

Kf Keramik formverfubiren / Cormnic miould casting
\Y) Vollfurmverluhicen 7 Fult mould casting
GK  Kokillengicssverfubiren / Gravity die-casting
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Indistrias Romi S/A

Rodovia SP-304 km 141
13450-000 S. Barbara D'Oeste, SP
Phone: (55-194)63-2377
Fax : (55-194) 63-1151

Lepe Indistria ¢ Comércio Ltda

R. Luis Rodrigues de Freitas, 621
07034-050 Guaruthos, SP
Phone: (55-11)968-9188
Fax :(55-11)940-6198
Telex: (55-11) 65114

Metal 2 Indistria ¢ Comércio Ltda

Av.D.Pedro [, 2182
09130-400 Sanw André, SP
Phone: (55-11) 717-2211
Fax : (55-i1) 413-6442
Telex: (55-11) 44110

José Carlos Zancheta

Wilson de Francisco Jr,

Regina Célia Pousa Ponte

01/20.000 03/4.000
01/20.000 03£4.000 -
01/20.000 03/4.000 -
01/13.000 0,300/3.200 .
01/13.000 0,300/3,200 -
01/13.000 - 0,300/3.200 -
¥
- - 0,200/25.000
HI, ML, Vi HI, MY, MKT Mk, GK
[ ] * ]
L] ) ® [ ]
L ] - * »
* ® -
L ] o [ ]
L ] - » L]
L] N - T -
L . -
9 L] *
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_ . :  —
[ ] ) [ ] -
- [ ] L ] L]
[ ] L ] L ]

The foundry is capable of producing ol casting in
small and medium series and supply them with
consistent and reliable quality. The complete use
modern quality assurance techniques, is assured by
the implementation of total quality (tqe) program,

Herstellung techmischer Teile in kleinen wid
mintferen Mengen,

Production twrned to small and medium batches of
technical parts.

Die METAL 2 ist spezialisiest anf
Aluminiumkokillengussteiten fuer die Automobil-
Lufitabrt-und Elcktroindustrie und fuer den
altgemeinen Maschicnenbau. Konstruktion und
Fertipung von Gusswerkzeugen und Gussformen
sowic Bearbeitungs-und Kontrolevorrichtungen
gehoeren ebenso zum Liclerumfang wie,
Warmbehandlung und Bearbeitung von Gussieilen.
Aluminium gravity die casting. Rough and
machined parts. Design and manufacturing of
permanert molds and woling, jias and fixture for
machining und quality control.

GC  Steanggiessverfubren / Extrusion D Druckgiessverfabren / Pressure die-casting
GZ  Schleudergiessverfahren f Centrilugal casting ND Diederdruck-Kokillengiessverfuhren / Low-pressure chill casting
F Feingiessvertahren / Investiment casting VA Vakuumformverfahren / Yacuum moulding
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FIRMA / FIRM

Metahirgicn Schulz S/A

R. Doma Francisca, 6901
$9219-000 Joinville, SC
hgne: (55-474) 25-3607
Fax : (55-474) 25-3607
Telex: (55-474) 513

KONTAKTPERSON/ CONTACT PERSON

Mario Hermes

GusswerkstolTe und Gussstuck-
Gewicht (kg) von/his:

Materials for casting and weights
of castings from/to (kg):

Gusscisen mit Lamellen-graphit
Cast iron with lamellar praphite

Unlegiert .

Harguss
Chill castings

Gusseisen mit Kugel-graphit
Castiron with nodular graphite
Temperguss

Malleahle

Istings

Stahiguss
Steel castings

~ Unatloyed
Niedriglegien by
Hochiegiert High-allsy
Unlegiert - Unalloyed
Legiet . Alloyed |
Unlegient Unalloyed
Niedrighegien Yool
Mochlegien
Schwarz V
Weiss
Unlegien Unallayed
Nicdriglegien Low-alloy
Tlochtégiert  High-allo
T Aluminium T Aluminiam
Rupler ™ Copper
sk T e

0,100/80
0,1(0/30

0100750

_0doso

Form- und Giesseverfahren / Moulding and casting processes MI
Krafifahrzegersatzeile __ Autoparts . S
Traktoren ) - o o *

Abnchmerbereiche Maschinenbau oM - e *
Petrochemie ~ Petrochemical ) -

Customer industrics Bekro-ndustrie. 0 Blewie . e
Landwirtschafliliche Maschinen ing Machinery o .
Rau-Industrie vil Construction -
\\':{sscr-llndéﬁ—Ull(i'l-.—l_ll—'l-.'\:;lhlvii-ﬁ‘il;;g “Thasic Sanitation L
Werkzeughau - Toolmaking ~ .
Rissprufung___ Crack detection — et

Firmenleistungen bzw, - Labor Laboratory *

Einrichtungen - Oberflachendeveredt — — °
Ultraschallprufung b

Firm's services/Tacilitics

Rontgenpralung
Spanabheb Bearb

Warmebehandiung

Heat treatment

Firmenangahen

Inforntation from ficms

Vollstaendiges Satid- ond
Chemisches Labor mit
Spektrometer zur Analyse von 1
Chemischen Elementen.

Complete laboratory of sand and
chemicals using spectrometer for
analyzing 11 chemical elements.

Hf Handlormyerfahren / Hand
MT Maschinenformverfahiren /
Mkf

moulding
Machine moulding

Maskenformverfuhren / Shell mould casting

Keramiklormverfahren / Ceranvie mould casting

K
A1) Vallformverfabiren / Full moutd casting
GK
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Microinox S/A Fundigiio de Precisio

R. Dalton Lahm dox Reis, 101
95112-090 Caxias do Sul, RS
Phone: (55-54) 227-1399
Fax :(55-54)227-1217
Telex: (55-54) 3739 MIOX

Siderdrgica S§io Jodo S.A.

R. Rui Barbosa, 01
35500-438 Divindpolis, MG
PPhone: (55-37) 221-5422
Fax :(55-37)221-5424
Telex: {55-37) 2323 SAQJ BR

Sociedade Téenica de Fundigies Gerais S.A,
SOFUNGE
R. Banolomeu Paes, 136
05092-000 Sio Paulo, SP
Phone: (55-11) 260-2211
Fax @ (55-11) 832-4449
Telex: (55-11) 44157

Belvan Aver

Kaiser Leal Brum

H. Seitz, Mario Fodor
Alex Rodrizues,Roberto Kallaur
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Produziert auch Gussteile in nichtrosicadem Stahl
(Nirostaht) Produktionskapazitact 65 1/Monat

Production of stainless steel eastings from Q.01 10
46 kg. Production capacity: 65 tmonth. Tl
arca: 28,000 sqmts. Covered area: 7,000 sqmis.
Number of employcees: 300.

Produtkprogramm: gegengewichte ringe und
deckel fuer,mannloccher,fittings gitter
Kunden: Valmet S/A |, Caterpillar S/A, lochpe
Mawxion S/A, Ford New Holland Lida,
Yanmar S/A, Kubota Lida, Komatsu Dresser $/A

Typical Products: counterweights,
manhalecovers fittings, grates.
Main Customers: Valmet S/A , Caterpillar S/A,
lochpe Maxion S/A, Ford New Holland Lida,

Sofunge ist vine 100prozentige Tochier der
Mercedes Benz do Brasil S/A. Die Giesserei
besteht seit 30 Juhren und erzeugt Gussteile fuer
Automobil-,Bus- und Traktorenhersteller,
Die wichtigsien Produkigruppen sind
Kurbelgehacuse, Zylinderkoepfe, Getricbe- und
Achsgehaeuse, Bremstrommeln,
Sofunge is a foundry owned by Mercedes-Benz
do Brasil S.A. The company is 50 years old and
produces castings for the autumotive, truck, bus
and tractor manutactarers, Man product groups
areengine blocks, eylinder heads, transmission

Yanmar S/A, Kubota 1.tda, Komatsu Dresser S/A housings and brake drums.
GC  Siranggiessverlahren / Extrusion D Druckgiessverfubren / Pressure die-casting
GZ  Schleudergiessverfahiren / Centrifugal casting ND  Diederdruck-Kokillengiessverfahren £ Low-pressure chill casting
F Feingiessverfahren / Tnvestiment casting VA Vakuumformverfahren / Vacuum moulding
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