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Melting
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PDM
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MOIT BPPIP MIDC

PDM TCP TSI PO 2002 APO

MIDC oJT

Target Casting



Ministry of Industry and Trade / MOIT

Agency for Research and Development of Industry and Trade /

BPPIP

Mr. Manahan Laut Simbolon Head

Mr. Benny Wahyudi Secretary

Dr. Alexander Barus Director, Centre for Technology

Assessment of Industry and Trade

Bureau of Planning

Mr. Robby. M. Kumenaung Head

Mr. Mardjoko Siswanto Head, Foreign Aid Division

Institute for Research and Development of

Metal and Machinery Industries / MIDC

Mr. J. Suyono Head

Mr. Hadi Nugroho Head, Administration Division

Mr. Sopar Napitupulu Head, Process Development Division
Mr. Mochamad Furgon Head, Foundry Section, Process

Development Division



APLINDO
Mr. A. Safiun President

Metal Laboratory Ceper
Mr. HM. Suyitno General Manager

JICA
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(@)

@

PDM

TCP

1998 12

1998 12

2000 9

2000 9

PDM

()MIDC
()
()

Visual Control

Factor

2003 9

MIDC

Sub Technical
TCP

1-5 Casting Design Optimization -

1-5 Casting Specification




PO

APO

TSI

Monitoring &
Evaluation Sheet
for TCP

(©)

4

®)

1998 12

1998 12

1998 12

2000 9

2000

2000 9

2000 9

2000 9

2002

2000 9

JCC

2002

Efficiency

TCP Sub Technical Factor

12

Comments
Final Products

2001




Effectiveness
125
10
4 108
3 510

Impact
Relevance

)

)

4-(5) Industrial Revitalisation Plan
)




Sustainability

)

)

)

)




@) TSI

)

2001

1999/4/5-2001/4/4

1999/4/5-2002/4/4

1999/4/15-2002/4/14

1999/9/1-2001/8/31

2000/2/1-2002/1/31

2001/4/1-2003/3/31

1999

1999/4/15-1999/5/12

1999/4/18-1999/4/25

1999/4/18-1999/4/25

1999/4/18-1999/4/25

1999/11/1-1999/12/23

1999/11/14-1999/12/23

1999/11/14-1999/12/23

1999/12/1-1999/12/23

2000/1/23-2000/3/31

2000/2/1-2000/3/31

2000/2/3-2000/3/31

2000/2/6-2000/2/25

2000/2/6-2000/2/25

2000/2/6-2000/2/25

2000/2/27-2000/3/4

2000/2/27-2000/3/4

2000/3/5-2000/3/31

2000

2000/4/11-2000/7/29

2000/4/11-2000/9/22

2000/5/14-2000/7/29

2000/5/14-2000/6/10

2000/7/20-2000/7/29

2000/9/24-2000/12/15

2001/1/14-2001/4/20

2001/1/14-2001/4/20

2001/3/18-2001/3/31

2001/3/18-2001/3/24

2001/3/26-2001/6/29
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)

)

)

2001 12
2001/05/08-2001/08/08
2001/06/06-2001/08/30
2001/08/12-2001/09/27
2001/08/26-2001/11/02
2001/08/26-2001/11/24

2001/08/26-2001/12/07

1998

J. Suyono ( 1999/3/7-1999/3/20 )
Abdurahim ( 1999/3/7-1999/3/20 )
1999

Achmad (1999/6/27-1999/10/2 )
Rahmat ( 1999/6/27-1999/10/2 )
Juanda ( 1999/6/27-1999/10/2 )

2000

Agus Hermawan ( 2000/8/24-2000/11/24)
Sudarman ( 2000/8/24-2000/10/31 )
Roslina ( 2000/8/24-2000/10/31 )
Purbaja Adi Putra  2001/03/11-2001/06/16
2001

Suharna 2001/05/15-2001/08/01
Boimin  2001/08/26-2001/11/23

Dedi Supriatna  2001/08/26-2001/11/23

1998 194,697

1999 69,011

2000 17,803

2001 12 52
1999 25,666

2000 5,119

2001 2,886

2001 9 1,261
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)

)

)

@

TCP

TCP

1999 149,774

1,872
2000 318,644
2001 387,040
2001 10 309,117

Administrative C/P
Technical C/P

MIDC

2001

Service Budget

zero growth policy

Daily Worker

17

Project Staff
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)

)

)

2001/04/01-2003/03/31

1999/04/05-2002/04/04

2002/04/01-2004/03/31

1999/4/15-2002/4/14

2002/04/01-2004/03/31

2000/2/1-2002/1/31

2002/04/01-2004/03/31
2001
2002/01/27-2002/04/10
2002/02/03-2002/04/19
2002/02/18-2002/04/19
2002/03/03-2002/03/09
2002/03/10-2002/06/29
2002/03/10-2002/09/20
2002
2002/08/ -2002/08/
2002/09/ -2002/10/
2002/09/ -2002/10/
2003/01/ -2003/04/
2003/01/ -2003/04/
2003/02/ -2003/04/
2002
2002/08/ -2002/10/

2002/08/ -2002/10/

2001

a B

2002/06/

1999/04/05-2002/08/04

1999/04/15-2003/04/14

-2004/03/31
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@

4 108

10
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2001 11 27

12

50kg

(€))
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ANNEX5

Industrial Revitalisation Plan
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MIDC

MIDC
2000

JICA

C/P

ANNEX 26
oJT
C/P
MIDC
MIDC
oJT
MIDC
MIDC
Draft
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C/IP

C/P



MIDC
C/P
C/P
C/P
10
MIDC
C/P
MIDC
2001 9 C/P
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TCP



C/P 2002

C/P

C/IP

Must be

C/P

C/P
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C/IP
C/P
C/P

C/IP
C/IP

C/IP

30

-21 -
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C/P

MIDC

MIDC Foundry Shop

1 C/P

C/P

HICASS

75

MIDC
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C/IP

HICASS

JICA



MIDC

C/P MIDC C/P

80 100

C/P
C/P PM

MIDC MIDC
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MIDC

MIDC

MIDC
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Safety First

MIDC
JICA
MIDC
Foundry Shop
MIDC Suyono
MIDC
MIDC
C/P 1
50

S
JICA
Safety First
c/P
Bottom-up
oJT
Cc/P
Sopar Furgon Hadi
30 Suyono MIDC
50 50
1 MIDC JICA
JICA
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Standard Operation Procedure

General Manual for Pattern

TEKNIK PUMBUATAN POLA RESIN

Must be on Moulding Work

Sand Testing Procedure

METODE PENGUJIAN Life-Time Resin__ ( )

Table-Standard Chemical Composition of Gray Cast Iron

Table-Proper Range of carbon and Silicon Contents Decided by Carbon Saturation Degree(Sa)and CE

LANGKAH-LANGKAH PEMERIKSAAN DIMENSI PRODUK CASTING _( )

PETUNJUK OPERASI MASIN PEMBUAT POLA Operation Manual for Pattern Making Machine

D/S Moulding Machine Operation Manual

Moulding Work Procedure a-set, 3-set)

( )

Check list for Machine Maintenance

Daily Report of KDM-5 Moulding Line Operation

Daily Report of Moulding Line Operation aSet  BSet)

Daily Maintenance Inspection Item aSet  BSet)

Guidelines for Proper Coreless Furnace Maintenance

Period Maintenance Schedule

CATANCATAN PENGGUNAAN ALATLABORATORIUM PENGUJIAN _(Spectrometer, Lecg

Cleaning Control Record For Reco

List of Daily Check before Operation 2ton Overhead Crane)

Manufacturing Report (7)

Casting Desing Drawing  (81)

Control Chart of Moulding Sand Characteristics
Green Sand; Moisture,Permerability, Compressive,Compactability, Surface Stability, Active

Control Chart for Alfa Resin Declination (SSI, Compressive Strengyh)

afCheck list  (Viscosity Quantity

Cope & Drag Moulding Work Record

Melting Operation Record

Casting Pouring Record

Chemical composition and Hardness Record

Casting Inspection Report Marking off Inspection

PENGANTAR PROSES PENGECORAN Ir.Agus
DASAR-DASAR MEMBACA GAMBAR TEKNIK Ir.Adi
DASAR-DASAR CASTING DESIGN Ir.Adi, Ir.Bimo
TEKNIK PERANCANCGAN PENGECORAN Achmad
PENGETAHUAN POLA Dedi
DASAR-DASAR METALUGI DAN TEKNOLOGI PEMBUATAN Ir.Dadang
BESI COR SERTA PENGENDALIAN KUALITAS
PRODUKSI DAN PERENCANAAN PADA PENGECORAN

(_) JPEMILIHAN DAN PEMERIKSAAN PASIR CETAK Sururman
BAHAN PENGIKAT RESIN FURAN DAN PEP SET UNTUK CETAKAN PASIR
JENIS-JENIS PASIR UNTUK PASIR CETAK
PENGUJIAN KOMPOSISI KIMIA Roslina

PRODUKSI DAN APLIKASI METALURGICAL SPECTROMETTER

PENGUJIAN KEKERASAN

PETUNJUK PRAKTEK METALLOGRAPHY

Ir.Adi, Roslina

RUMUS-RUMUS PENGHITUNGAN GATTING SYSTEM

HAL-HAL PENTING DALAM PERENCANAAN PEMBUATAN DESAIN PATTERN UNTUK
DESAIN MOLDING

HAL-HAL PENTING YANG MENJADI BAHAN PERTIMBANGAN DALAN CASTING
DESIGN

HAL-HAL PENTING DALAM MENGGAMBAR PRODUK CASTING DARI SKETSA
GAMBAR LANGKAH-LANGKAH PEMBUATAN SKETSA DIMENSI PRODUK CASTING

Caliculation of Fundamental Factors for Casting Design

-27 -




HAL-HAL PENTING DALAM MEMBUAT CETAKAN PASIR

STANDAR DERAJAT BATAS GUNA ALPHARESIN a

Dimensional Measurement of Interior Diameter and Thickness of Refractory Lining

Collinear Nomogram for Element M Arrangement during Melting using 500Kg HF Furnace
(Nomo Graph)

Variation of Cu, S and Mg Contents on Recent Melt Heat

Main Defects and Causes for Castings

C
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(1/3) Jan.2002

1 2 3 4 5
Mr. Mochamad Mr. Dadang Mr. Sri Bimo Mr. Purbaja Adi
. Mr. Achmad
Furgon, Ir. Supriatna, Ir. Pratomo, Ir. Putra, Ir.
G. G. G. G.
'81 JICA ) '97 ;g '00 '00
2001 1 500,200,50kg G.
G.
( ) CE
(
)

c/p
C/P Eng.G.

)
C/P MIDC
c/p

aB
CIP FC FCD Eng.G.
STEP5
?
G. Pjt
JICA
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(2/3) Jan.2002

6 7 8 9 10
Mr. Agus Mr. I.Ded' Mr. Rah at, Ir. Mr. Juanda Mr. Boimin
Hermawan, Ir. Supriatna
G. G. G. G. G.

DIS
MIDC N ap
G.
(
ciP DIS
( ) MIDC
ciP MIDC D/S
ciP DIS
cIP
MIDC

ciP

JICA
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(3/3) Jan.2002

11

12

13

Ms. Roslina

Mr. Sudarman

Mr. Suharna

LECO,
Spectrometer

Eng.G.

C/P
C/P (
) CB
)
Cc/P Fpundry shop
MIDC
(
CIP D/S
c/P Fpundry shop
Foundry shop
1
Safty belt
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C/IP

structure ?

Steel-scrap Return-scrap Carburizer Ferro-silicon

1400 1450 Si C

T=AY A 15 2.0

Chvorinov’s Rule (tf=c (VIA)2)
Mold Wall Movement
FCD Mushy
Contraction rule (8/1000
Dry timber Green timber
Leco C

action

-32-




Draft
c/P

JOBS DESCRIPTION OF ENGINEERING GROUP

Preparations: Get information from the head of foundry section to study carefully:
Cost estimation for product.
Approval of cost estimation by the head of foundry section.
Cost estimating form filled by engineering group.
Preparation of quotation form for costumer submittal to the customer.
Quotation form signed by head of foundry section.
Quotation form sent to the customer.
One copy of quotation form filed by engineering group.
Making work operation procedures.
Making working schedule.
Jobs request : Complete of job request form :
Job request form sent to the head of foundry section for approval with his
signature.
Filled jobs request form/Original document filled by engineering group.
Job request form copy sent to the head of foundry section for his filing.
Casting Design : Preparing casting design drawing includes :
- Gating system
- Casting drawing
- Pattern drawing
- Lay out pattern
To send design drawing to the head of foundry section and JICA for approval
with their signature and date.
Original drawing kept by engineering group.
Melting Request : Material specifications :
Product name
Quantity of moulds poured
Pouring weight/mold
Total pouring weight
Taping temperature and pouring temperature
Pouring: Pouring record should be done by engineering group whose contents should be as follows as
minimum :
Preparation of metal insert for casting identification
Measuring pouring temperatures
Measuring pouring time
Put metal insert to pouring cup
Accident when occurred
Material test : Keep/storage the mechanical test block :
Machining request of test specimens to machining shop.
Sending test specimens to calibration center.
Same preparing of metallurgical test piece.
Make code for metallurgical test piece.
Request form to metal lab with samples.
Report testing metal lab.
Testing report from metal lab approval by head foundry section.
Testing report filled in engineering group.
Scribing : Scribing of casting product.
Mark 3 points for machining reference.
Following up machining progress condition of casting product in machining
processing.
Machining request form for casting product include attachment the drawing.
Control product after machining.

-33-



Make scribing report.
Final inspection : Visual inspection
Applicable NDI Performance
Preparation of visual and applicable NDI report.
Review request of inspection report to the head of foundry section with his
signature and date.
Original report kept by engineering group.
Final validate and remark/identification casting product.
Ex-work : Ex-work casting product for costumer.
1 copy several document sent to customer.

JOBS REQUEST AND RESPONSIBILITY FOR PATTERN MAKERS

A. Daily checks of the applicable machine condition under responsibility of persons in charge who are
requested by the leader of the pattern group. They should record the checking report result.
When some problems detected during check for operation, the fact should be reported to the maintenance
persons in charge for repairing.
B. Preparations of the applicable pattern drawing distributed by engineering group, where the followings
to be included as the minimum:
1. Pattern drawing which consists of pattern material, contraction rule, parting line plane, finishing
allowance, core print, etc.
2. Core box drawing which consists of constructing, parting line, size and shape of core prints.
3. Lay out drawing which consists of gating system how many piece pattern and flask size.
C. Scheduling and arrangement of patern making:
Drawing number, client name, piece master pattern, core box, molding machine, work our total, pattern
maker names.
D. Pattern makers performance ;
Draw the product drawing on plywood or paper with full scale.
Calculating wood size.
Preparations material wood after designing.
Make drawing on the wood after preparations.
Assembly pattern.
Inspections of pattern :
- Shape of pattern
- Pattern dimension using suitable measuring equipment
7. Finishing like painting, on each pattern, name of product, drawing number and pattern number
should be described.
E. Work record with self-check result:
Date delivery, work no, product drawing number, pattern number, name of pattern, material of casting
total quantity of pattern.
F. Distributions of completed pattern to molding group, and if requested by engineering group, it will be
done with casting design drawing.
G. Storage of pattern:
The purpose of storing a pattern is to store it in the condition such as to make it usable again and merit of
the storage is great, because especially with a pattern of complicated shape. The cost of pattern that is
included in the cost of a machine as material cost occupies a substantial proportion.

ourLNE

JOBS DESCRIPTION AND RESPONSIBILITY OF MOLDING GROUP
1. Responsibility for moulds making and pouring.

2. Receiving of work order from engineering group. In case molding group leader being absents, the
assistant should take in charge the duty.
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Ea

o

9.

10.
11.
12.

Receiving of pattern from pattern group, and understanding of casting design. In case molding group
leader being absent the assistant should take in charge the duty.
Understanding of moulds quantity and applicable material.
Daily meeting for distribution of jobs, and work prepparation to the member of molding group
individually.
Record moulding work content on the record sheet, occurred during mould work.
Daily check of molding tools before start working, including maintenance of the old 2 ton over-head
crane.
Sand mould checking to sand laboratory.
e Checking of Double Squeeze Machine Sand Mould.
1. First checking, before sand mould mixed, for moisture testing.
2. Second checking after san mould mixed, three mixings early must be checked
and for the next checking every three mixings.
e Checking of hand molding sand mold.
1. Once checking for facing sand.
2. Twice checking for back sand, depend on quantity of molds.

e In case the sand laboratory officer being absents, molding group must carry-out this subject.
Discussion and confirmation of material, quantity of material and pouring schedule with the melting
group.

Visual checking of castings after shot blasted and discussion with all groups if casting defect appears.
Daily cleaning of area, tools and storage of tools.
Reporting of material stock condition to the head of foundry section.

MELTING JOB DESCRIPTION

1. Maintenance
2.Return Scrup Segregation
3. Preparation of Casting Design Drawing (CCD), which consist of :

a. Gating system design like sprue, runner, gate, etc.

b. Casting design like riser, distortion, machining allowance, fettling availability, etc.
c. Pattern design like contraction rule, structure, applicable material, etc.

d. Mould design like cope/drag, parting line, flask size, mould process, etc.

4. Distributed to melting group for fettling.

5. Preparation of Melting Work Instruction (MWI) with SCR and MR referred.
6. Scheduling and arrangement of concerned melting performance.

7. Determination of heat number for concerned melting.

8. Publish of identification number for castings.

9. Melting performance.

10

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

Inoculation and graphite speroidization treatment.
Chill test before and after inoculation.
Work record and filing with MWI and SCR.
Copy of work record distributed to engineering group and JICA for their file.
Pouring performance for concerned casting products.
Pouring mechanical test block:
a. Request
b. Mould
c. Pour & Fettling
d. Hold and Progress
Sampling molten metal for chemical analysis from ladle.
Shot blast performance.
Availability check of concerned casting identification during shot blast.
Removal of riser and other extra metal referring CDD.
Smooth of traces after removal of riser, gates, etc.
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21. Improvement of casting surfaces with suitable manner such as grinding, if necessary.
22. Availability check of concerned casting identification during fettling.

S

A)

B)

C)

D)

E)

F)

METAL LABORATORY JOB DESCRIPTION

a) Chemical composition analyzation by LECO — CS 200 determination and also by Spectrometer in
accordance with melting group request for samples taken before tapping, after tapping and after
pouring by melting group, immediately after receiving sample from melting group.

b) Sending filled-up report immediately after analyzing the sample taken before tapping to the
melting group for their chemical composition arrangement.

c¢) Sending filled-up report where all data included to engineering Group and melting group.

d) When there is any doubtful about testing result, the technical meeting to be requested by metal
laboratory group through, engineering group.

Chemical composition analyzation performance by Spectrometer and LECO — CS 200 determination
when requested by the other groups.

a) Metalurgical test performance such as microstructure and nodurality when requested by
engineering group.

b) Sending filled-up report to engineering group for filling with comments.

Test performance when requested by the chief of foundry section and the chief of evaluation product.

Maintenance and calibration of equipment, material, tools etc. in order to make these sure on the right

condition and ready to use for making everything runs in order shall be done in accordance with such
periodical performance specific procedure listed below.

Assist and give the technical service to other companies for quality control product and collectind
data for those needs.

JOBS DESCRIPTION AND RESPONSIBILITY OF SAND LABORATORY

Daily checking of green molding sand that made by molding group.
e Receiving sample from the molding group staff in charge.
e Checking of molding sand characteristics.
e One copy of the test record should be distributed to molding group with the description on the
notice board separately.
e Giving advice to molding group for improvement of the characteristics of molding sand.
Checking of organic resin sand.
e Checking assistance of molding and core sand that made by chemical resin such as Alpha and
Beta set.
e The molding group member in charge shall carry out these characteristics testing.
Checking of castings.
e Checking of casting result.
e Giving advice to molding group to improve molding sand characteristics in accordance with
casting defects result that seemed to be occurred by molding sand.
Weekly check of molding sand.
e Checking of total clay, AFS grain fineness number (GFN) and distribution of sand particles.
e These should be described on the notice board.
External Service
e Testing of molding material and molding sand characteristics.
Maintenance
e Checking the equipment before start working
e Cleaning after working
e Change water of permeability meter every week.
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FOUNDRY SHOP
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“MUST BE ON MOULDING WORK" &R fES D MUST BE ‘

A.MOULDING PREPARATION
1. Check intruction on the Casting Design Drawing.
2. Check if patterns to be assembled are ready.

3. Check if flasks and hand tools are ready.

B.MOULDING WORK
1.Check mixed green sand by hand grasp feeling.
2.Check if ramming procedure is strictly followed.
3.Cl"lieck if vents and run-off are arranged enough. _

4.Check if alpha resin sand is hard enough before you draw out patterns.

C. DRAWING PATTERNS AND CLEANING MOULDS
1.Check edge-water treatment before you draw out patterns.
2.Check if mould repairs are enough without missing.

3.Check if mould cleaning Is enough without any loose sand left In the mould.

D.ASSEMBLING MOULDS
1.Check if weights and sand sealing are enough against leakage.

2.Check if there is no fallen sand in the mould below sprue and open risers.

E.POURING WORK

1.Check appropriate pouring temperature.

2.Check pouring weight and time planned.
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Dimensional Measurement of Interior Diameter

and Thickness of Refractory Lining
KT PIHDPTEER DN 2 BE

Direct measurement of the interior diameter and the thickness of the refractory lining periodically pro-
vides excellent information about the refractory lining condition. For such measurement, a base line plot
should be made after each relining first of all. And then, it will be able to measure such erosion condition of
the refractory lining, using base-line plots.

M5BT EER (RO R /LA SO RIZ ST SENL RREEEL TChS, XKoRRE0R
o, T BB O A BIEIHT TEANETHSE, CRTEREER T oo EFIFLEFAAEIORE
AR ED TFRELS,

1. Base-Line Plot For Melting Furnace B8 030HKEE 700t
I

I
Reference Line | Refractory Lining
r
b
‘.II'
L"V* ,” !. rLu
o, |
C; - fu =t / . 'ﬂ G '
\ (V4 [ /
I,
I, o e y
(™ /
/. B, A, L
i *

]

5 j. I- ;Lu
Internal Surface [ Furnace Shell

of Furnace | Intermal Surface of

Refractory Lining  B1,C,
<

Figure 1- Detefmination of Base Line Plots

The determination sequence of the base line plot is described in this Paragraph
R T/ E B 7 o D RTEMITFIZ (T T 78,
1) Determine a center of an internal surface of the refractory lining, a diameter of which to be Dy, us-
' U7 AT & A wk) '

22z

-40 -




Doc. No. RH010106A

Dimensional Measurement Record of Refractory Lining Eroded
-200kg High Frequency Furnace-

1. Data Base
These were measured immediately after the first relining carried out on Dec. 18~21, 2000

Ttem Dy, D, L, Lgs Ly Le Ley

Measured 334 600 131 125 124 126 122

Posiiion of Deep Direction a 100 200 Jog 400 513

Original Internal Radius 1667 . 164.9 163.0 161.3 159.5 157.5

Designed Thickness 8.3 Ja.l 579 57.7 57.6 573

Remained Distance io D2 750 76.0 78.0 810 83.0 85.2

Circumferential Pasition, ty faz Tay

fos | P | for | tar | foo | T | &y | fn
64 60 38 56 54 53 56 57

f
Original Thickness 60 | 61 | 62 | 63

2. Dimensional Record
The worst 3 positions(RI ~R3) in radius, and the worst position(B1) from the bottom visually shall be picked up.

Date Checking Position Eroded Condition

(Melting Circum- Real Ra- | Original Depth of | Original Re-
Fre- | VO | ferendiat | PP | BodS | dius (or | Radius (or | Eroded | Thick- Remained | marks
quency) Direction Depth) Depeh) | Depression mess

7

23
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Guideline for Technology Transfer in the Later Half of the Project

The target of our project is the technology transfer on the production technique for
industrial casting products.

In the first half of the term, they have been transferred various practical techniques for
making castings as like as on the job training. In the later half of the project, we would like
to transfer the production technique for industrial casting products.

The industrial casting products mean that every casting agrees with customer’s
specification and has controlled variance in its characteristics. The variance or reliability in
the characteristics of final products is related to the every manufacturing stage, so technical
control in every production process should be done systematically. Key point of the
systematic control in the production process is numerically measuring, numerical control or
statistical control in each production process.

On the technology transfer in the later half of the term, we would like to attach importance
to numerically measurement, numerical control and statistical control.

So far, we have emphasized on making record, but recording custom is not yet spread. After
this, we would like to push recording still more, additionally to teach statistical treatment of
recoded data, which bring visible control chart. From the statistical control chart, it may be
seen the technical level up quantitatively and this will be great encouragement to counter-
parts.

Examples of statistical data are shown in Fig.1 and 2. These figures shall be very useful for

the stabilizing of production processes and also for the evaluation of the degree of technology

transfer.
200 %)
100
150 -8
I S
3 [
E & =
g 100 g 1
@ b4 2
O 5 - UCL=15.8
20 —
R CL=hi
0 ™y
L %“b ; e & % ?.on. 2460 78 O121314151315192021 22325 MRTRIMIAL 6 5 7
. e & { a
b . Kind of defects i Date
Fig. 1 Example of Pareto Figure [For Fig.2 Example of X- R control chart before and
example, By investigate the most frequent after improvement [For example, it is possible to
defect, it is possible to decrease whole know variance of sand characteristics. By

scrap rate effectively.] improve this, it may lead to stable sand quality.
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MIDC MIDC

2002 1 18 ( )10:00 11:30
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2) Gas-turbine Fall

3) 8 380 16m
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40 200

1943 Millis Cr Cr Millis  Cr
Cr
Mg
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Morrogh  Ce

1952 50 200
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consortium

) 1952 INCO 7 : Licensee Consortium DCI

)
° 1958
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° 1957 ( ) 1974

100 50
1983 FC JIS
[ ) 1965 FC 1975
1990
30
° 1997 217 39 31 10 [FCD
] 40 39 16
ADI
MIDC
MIDC
Stamping
(Sintering Metal) 50 share
50 share
brush-up
oJT

Precision
C.

7.8%

Sintering I

26.8%

16.7%

Iron Castings

Ductile &

Total
¥3,929,391

48.7%

Fig.10 Value of Materials Processing in Japan (2000) Fig.11 Casting Products in Value in Japan(2000)
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