#3-2 Establishment of Gauge Manufacturing Shop

(1)

{2)

1)

2)

- No.5 HI: #Gauge Manufacturing Shop -

Details of the Plan

{(For the details, see Attached Tables 1-1 and 1-2,)

The present plan is to set up the gauge production facilities at No.5

HI adjacenﬁ to the calibration center which is planned as a separate

item (§2-1).

Planned annual production qualities are as follows:

Type of Gaﬁge - Planned Annuval Production
1. Plué gauge ‘ 1,000 pcs .
2. Balljéauge o 120 pes
3. Snap gaﬁge 1,006 pcs
4, Spline gauge 120 pcs
5. Serration gauge . 120 pcs
6. Taper gauge 120 pes
7. Screw plug gauge 250 pes
8. Screw ring gauge 250 pcs
9, - Block gauge . 120 pecs
10. Pin gauge 120 pecs
Total 3,220 pes

Estimated Capital Requirement
Required Facilities

Machinery and equipment required for the plan is indicated in Attached

Table 2-1.

The estimated capital requirement for the plan is as indicated in

Attached Table 2-2.
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{3) Expected Effects of the Plan
1) Saving of Foreign Exchange

In the case of the present pian not Being implémented; tﬁese_gauges'
have to be imported. -Compared‘with'the*reQuired,amoﬁnt of foreign
exchange for import, the present plan requires more.foreign'ekchange

per year under the'pfeséntly planned prodﬁdtion’levél.' Thus, it is

‘hard to expect the saving of foréign exchange from the present plan as

shown below.

(Unit: Million yen/year)

Foreign Exchange (F/E)
~ reguired at -
implementation

Foreign exchange {(F/E}
required in case

of plan of imports - -
Products Costs ' - : 92.7
RM Costs 74.1 -
Freight & Insurance . 7.0 : - . 8.8
Sub~-Total 81.1 -101.5
M/E Costs 7 140.8 T
Total , 221.9 © 101.5

Note: For the details of above, see Attached Table 2-2. The f.o.b, pri-
ces of gauges in the case of import are assumed as follows;

{(Unit: VYen)

Type of Gauge F.0.B, Price
Plain plug gauge 8,900
Suap gauge 16,100
Screw plug gauge 15,000
Screw ring gauge 30,000
Taper gauge 126,000
Block gauge 60,000
Pin gauge 236,000




The raw materials costs for the gauge production is assumed 80% of

the produéts'costs;

Iffthe'annﬁal prodhdtion volume is increased to about 4.5 times
th&t-of_the presenily planned volume, the saving of foreign

exchange may be expected as shown in the following.

{Unit: Million yen/year)

Annual production’ F/E required F/BE required

{Present planned . at implementation in case of

production = 100). of plan import
300 303.0. 203.0
300 : 384.1 304.5
400 465.2 406.0

500 546.3 507.5

Nevertheless, the present plan is quife effective in terms of
technology transfer with respect to precision machine production,
being expeéted to contribute to improvement of guality of domesti-
cally produced parﬁs. Therefore, it is'recommende& to implement

the plan so long as the increase in required production volume can

be anticipated to some extent in the future.
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Attached Figure l~i

FUNCTION OF AN AUXILIARY MACHINE SHOP

o for Reference_—

: Maintengnce'plénning ﬁhi;i

Naterials & pqrts.planning unit

Maintenance plamning

Materiﬁlé and.pafﬁs'conprbl unit

Méinfénance transport unit '

besigning unit

Parts manufacture

Machining unit

Assembling and finishinﬁ unit

Machine repair umit

Machine-maintenéhce

Resident mechanic unit

Auxiliary Machine Shop

N

Electrical repalr unit

Electrical ﬁaintenance

High tension electricity unit

Resident electrician unit

Tool maintenance

Tool mainténance unit

Jig and die maintenance

Jig repair unit

Die repalr unit

Steel frame and sheet'metal unit

Building maintenance

Hoodwork products repair unit

Piping repair unit

Utilities maintenance

Utiiities repair unit

Civil work'repéir unit

Planning and promoting maintenanc:n -program

P;ocurement of materials and parts

i

~ Receiving and issuing control oﬁipaterials and parts

Transport of maintenance materials and tools

Designing, drafting anﬂ.éketchinﬁ of parts

" Fabrication of repalr parts
. Assembling and finishing of repair parts and molded product manufacturing

and centering

Repair of production facilitles, assistance of resident mechanics upon
request

Resident mechanic at each factory for repair of unexpected machine
breakdown and scheduled repairs

 Repalr of motors, tramsformers, switchboards, pumps, hoists, cranes, ete.

Repalir of.substations, primary vjring {electric repair of utilities)

Resident electrician at each fac(ory for repalr of unexpected power
failure and scheduled repairs

Repair of tools

Repair of jigs

Repair of dies

Repalr of steel frames and sheet metals of buildings and production
facilities

Woodwork repair of wooden structures and production facilities

Repair of pipings for waterworks} gas, and production facilities

Boilders, compressors, melting equipment, heat treatment equipﬁent

Repair of cilvil works, sewefage,jdrainage
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Attached Figure 1-2

Office on 2nd floor . -

W e

' : - Layout of An Auxiliary M i ) i ; .
: . . . Y . . ot : y_ .aChlne Shop ist: floor... 648 m2 Machining workshop 198 mz
_ e ' . — for Reference - ; : T
4 i Ol O o Tﬁl _ . _ , Finishing, assembling, )
 Toug table i Bl tool repair workshop 48 m
e Office desk - ) § . ,
B ' Bl E ' Electyrical repair workshop 72 m
h . = e
: o Ea) ' ' : : B : .. 2
. : . . : o : _ ¢ Machine and jig repair workshop 64 m
g Y - : _ : - :
o _ . 7 : o Die repair workshop 104 m2
. "k Parts storage 40,5 2
9m000 & g -2 m
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2
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[ v 2 w 2 assembling and tool repair
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o Hashing } Tool & Parts table o 2% g" ’%/J\> ’% i /.
g ' J]i : ' : -material erib IL - <f — 1 1 A - o
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- B E : Vice stand Parts crib|Parts crib. Small parts: A SLC
@@jm ' _ Tool crib ( \ - )
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; R :
_ . Machine and jig repair 5 ?, //\\ ; /AL I8
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_ _ a8 Py Washing |
8 45 HP : j _
‘ Carrier ) - | Material erib : :
‘r . L' ly | Cij:] 4 b L . 1 : dh
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Attached Figure 1-3

Layout of A Building & Utilities Maintenance Shop

- for Reference -~ -

Steel Frame and Steel Metal Repair Shop

324 w2

Apputtenant works of factory -

Portable air compressor

Electric welder

Portable gas cylindex.

Gas cylinder

i/

Centralized power box, one.spot

@

Distribution board box, 7 spots
{with plug socket)

&

Compressed air piping, 4 spots .

Ceiling lamp, 12 spots

Woodawork Piping
" products repair shop

. repair sh@p

Steel frame and .
_sheet metal repalr shop

 Indivi&ual_lamp,'4-spo;s

Woodwork products repair shop

Piping repalr shop

wele

Tool crib ®]OO| OO@:] D

Q]

m Vice stand

m .\ . [[:l [ [ |®

BD:
up i .
Steel frame and-

i t .
. "1 . sheet metal repair shop
Welding hay ¢ .

m ' [ﬂ Cobweb m
' surface !

plate

S8 o g

| Material crib |

]
RC___ 10l

yice stand
18000

Anvil

Fire grate

" Material crib

18m000

Woodwork Products 'R'epa.ir. ShOP_]:

162 n?

Tool crib I

I

@)

|

benct |

Cgs ﬂ!(ﬁxisﬁing)
il

Kl

Woodwork products repair shop

@

J Anvil

. D Grindér

| 4

18000

Centralized power switch box, one spot

Power Fluorescent lamp

Distribution bqérd «+a 5 spots

-  Power Fluorescent lamp

Compressed air piping (3/4")3 spots
{(with valve)

Fluorescent lamp, 6 spots

Sm000

Piping Repair Shop

-162 m2

Works to be executed

Parts crib ;J l Tool crib ] :

[

(O]

..[:]

Material crib

m_ Thread cutter - m

" Die-setting

.. [::] type truck

High speed cuthter

. -
Vice stand

&

Pipe

Wat

hender

18m000

Centralized power switch box, one spot

iy

Distribution board, two spots

Power Fluorescent: lamp

Power Plug socket

Compressed air piping (3/4%), one spot
with valve

®

'E=# Fluorescent lamp, 6 spots

9m000

A

el



 Attached Table 1-2

MANUFACTURING AND REPATRING PROCESSES FOR EACH TYPE OF GAUGE

'~ for Reference -

: : o
. g el B lel i L -
Gl .ﬁ- o -§ __g E-'- E' £ | ‘g‘_ & E X Processes ngcéSsary gcins g{ ﬁ:g Required
L ' gileal 8] 18 [FelBBlagl o | BlRelogl B0 0 | g [for mamatacture ana) et
Heasuring instroment R EE R R T FEEIR AR g Y ElE s || § | vewatr technical | guidance
SEMG)E | A8 |AeRENE @ JeEEeI 2 (A ld 818 2418
ol {slelalz la s [alal = |=~|o]e|s[ofo]-
A 1 | pin gauge — |+ =1 = [ = —~ += ! 1Cutting. )
2 | Test bar . Al Bl o Dl Bacy = + | 2Haterial tyimming
3 | Piug gauge sl nael e — « 1 3 Turniig
4 t Taper éaugél _ | | - <+ | 4 Marking-off 1 6
5 | Taper ring gauge — | - o | e o | e - |5 M1111ng
6 | Master plug gauge ol Rl -] - — 4— | & Perforating —
7 |Master ring gauge — | | | 1 - 7 Heat treatment 1 5
8 |Square type' - - - SR I N D . | nouter diameter | —
spline plug gauge : . arinding .
9 |square type - P I I - - | e - g Tooth profile
spline ripq ‘gauqe : grinding
10 Spiine .ringl gauge b b e — | | | e | = +- | 10 Thread grinding 2 12
1 K
H Spline ring gauge — | | = -~ A - = - 11surface grinding
it : : :
5 12 — — — — |- e | e | - - Internal
= Serration plug gauge - _ grinding
i Serration ring gauge hanll Il T - -l - « fﬁfé;i;‘;izark' —
14 |Screw plug gauge — ] e — - — +— | 14 Spherical grinding 1 3
1§ iScrevw ring c:;auge d— | = | - . — C— 1§Gauge finishing | ——1 12
16 |Ball gauge S — | -— -— -— +— | 16 Etching 1 3
17 IStep gauge | YER VI i . -— - — 17 Inspection 1 3
18 |special gauge =} | e — — b S 18?%522‘1&““- i
19 |Snap gauge e — P o <« 19“523:11-:5“‘1 Instrunent 1 6
20 iStraightedge ' — e - - - Total
M [square [ QP RS — — — i
Y 22 |Mass block ' — | — B —
23 | surface plate - ’ —
24 | Block gauge _ -
26 |Micrometer: 38 | Pushpul gauge i '
27 |internal micrometer 39 | Torque wrench
29 |Hall tester 40 | Torque driver '
30 |Helght micrometer 41 | Bourden %
% 11 | Vernier caliper 42 | Alr meter §'-
& | 32 |Height gauge 43 | Compression gauge
33 |Micrometer 44 | Tire gauge
34 |Dial gauge 45 | stop watch
35 iCylinder gauge
36 | pial meter
37 iCaliper gauge
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Attached Table 2-1 LIST OF REQUIRED FACILITIES

#: 3-2 Gauge Manufacturing
~ No.5 HI: # Gauge Manufacturing Shop -
No Items Unit No,
1 Bldg & Land
A Land : :
B Bldg - . S
2 . Imported M/E
1 - Gauge manufacturing equiment
11 Lathe and milling M/C Set 1
1 2 Grinding M/C Set 1
1 3  Flectric discharge M/C Set i
1 4 1Inspection eguipment Set i
1 5 Heat treatment equipment Set 1
1 6 Tools for repairing instruments Lot 1
1 7 - Miscellanecus Lot 1
1 7 1 sawing N/C Set 2
1 7 2 Drilling M/C Set 1
1 7 3 Air conditioning equipment Set 1
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Attached Table 2-2: REQUIRED INVESTMENT (#3-2) . .

(unit: million yen)

Investment.

W W oMo Wwn o

Items ) - = -
Foreign Local Total
1 Bldg & Land S _
A Land = : - 0.0 o,
B 1 “Building 45.6 45,9 91
2 Freight & Insurance 4.3 - gy
Sub-total 49,9 45.9 - - 95
3 Import Dity ' ' o= 2745 7
4 Unloading ' : - 1.0 1,
" 'Building Total 49,9 54,4 104.
Bldg & Land Total C 49,9 54.4 104
2 1 Imported M/E (FOB) T 1174.0 - 1174.0
2 Freight & Insurance 111.5 =11
Sub-total 1285.5 -~ 71285.5
3 Import Duty - 192.9. | 192.9
4 Unloading _ , o= 25.7 °  .25.7
5 Installation Cost : - 4,2 4,2
Imported M/E Total .  1285.5 222.8 1508.3
3 Local M/E - 0.0 0.0’
[ Other Costs
A License Fee 0.0 - 2.0
B - Eng Fee 117.0 - 1317.0
cC Software 0.0 - 0.0
D Interest 0.0 - 0.0
Other Costs Total 117.0 - 117.0
Total Investment 1452.4 277.2 1729.6

—— - — - —_ ———— e ———

A3-3-24 -



Attached Table 2-~3: PRODUCTION COST STATEMENT (#3-2)

11

-Annual Cost Compo-
. (million Yen) nent
Items -== ————
RS F/C L/C  Total’ (%)
1 CP/RM ~ o
Imported CB/RM (FOB) 74.1 - 74.1 25
Freight & Insurance - 7.0 - 7.0 2
Import Duty - 12,2 1z2.2 4
Unloading - 1.6 1.6 1
Sub-total 81.1 - 13.8 94,9 32
Local CP/RM - 0.0 0.0 0
© CP/RM Total 81.1  13.8  94.9 32
2 Utilities' - 0.0 0.0 0.0 G
Variable Cost 81.1 13.8 94.9 32
- -3 . ‘Depreciation 100.7 29.2 129.9 43
4 Amortization 0.0 ~- 0.0 0
5  Maintenance - 40.1 8.1 48,2 16
&  Design Fee 0.0 - 0.0 O
7  Laboxr - 0.0 0.0 0
g8 ‘Ovehead - 14,1 14,1 5
9 . Admin.Cost - 13.5 13.5 4
" Fixed Cost 140.8 64,9  205.7 68
Annual Cost 221.9 78.7 320.6 100
Unit P:;Cost : '
10 Mark-up
Excise Tax

Ex-fact.Cost
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#3=3 Die & Jig Production

(1)

1

2)

3)

4)

- No.5 HI: Die and Jig Production Shop -
Details. of the Plan
(For the details, see Attached Table 1-1.)

Wear and teér'of machinery and equipment, jigs and dies of every fac-
tory are in progress, which is seriously hamperihg prdductign ahd

resulting in the decline of both'éfoduction capacity and gquality.

In oxder to resolve these problems as early as possible, éstabliShment
of an éﬂxiliary”machiné shop at'évéry'HIS'fNQs; 1, 3 and 4} is pianned
(§3-1). Further, the present plan is to eétablish‘a=bie'ﬁfJi§ : |
Prodﬁction éhop. =This shop will play a lea&iﬁg fblé:ih the hardware

~aspect of production engineering.

Wwith respect to the software aspect, the ?rodnctioﬂ.Eﬁgineering Center

‘will be in charge. The Center will improve the mamifacturing tech-

nologies of dies and jigs in order to contribute to the improvémént'of

HIC's productivity and quaiity, and cost reduction,

Said Die & Jig Production Shop will be set up at No.s.Hi. 'Thé shop
will be responsible for the improvement of machine;_wbrking'technology
including maintenance, repair, and new production of machinery and

equipment in cooperation with the Production Engineering Center,
Major functions

a) Die Production : Castings mold, forging dies, sheet metal press

dies, aluminium die-casting dies,

b) Jig manufac- : Machining jigs, welding and assembling jigs

turing and other jigs for production,

¢) Repairs Manufacture and repair of large sized parts for

machinery and equipment, dies and jigs which
cannot be repaired by the auxiliary machine shop

of each HI,
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- 5)

(2)

1)

2)

Planned Annual Production Amount

a) New diéjérdductioﬁ (smﬁil and medium size) 96 pcs
b) New die_@roddction {large size) 12 pes

¢} Die :ep&irs R o ' 288 pes

Estimated:Caﬁital Requirement
Required Facilities

Machinery and equipment fequired for the plan is indicated in Attached
Table 2-1. Attached Table 2-2 shows the list of M/E available in No.5

HI and to be utilized in the present plan,

Estimated Capital Requirement

The estimated capital requiremént for the plan is as indicated in

Attached Table 2-3.
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Attached ?able 2-1 LIST OF REQUIRED FACILITIES

3-3 Die Making
~ No.5 HI: # Die Making Shop -

e el R a ad o
QOO RN

-
-
o

112
113
114
1i5
116

Items Unit No.
Bldg & Land
Land
Bldg {(100x54m/material incl. wiring&piping for power line) Lot 1
Imported M/E
Facilities for No.,1 HI
Double housing type horizontal boring milling M/C Set 1
Double housing type NC copy milling M/C Set 1
Profile gas cutting M/C Set 1
Horizontal boring milling M/C Set 1
Electric discharge M/C Set 1
Universal grinding M/C Set 1
Internal grinding ¥/C Set 1
Planomillexr Set 1
‘Radial drilling M/C Set 1
Precipitant collecting equiprent {dust) Set 1
Are welding M/C Set 4
Die spotter 100 ton Set 1
Die spotter 30 ton Set 1
High~frequency eguipment for grinder Set 1
High-frequency grinder Set 5
Arc welding rod drying equipment Set 1
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Atﬁached’Table 2-2

LIST OF M/E AVAILABLE IN NO.5 HI AND TO BE UTILIIN THE PLA

te 3-3 Die Making
- No.5 HI: # Die Making Shop -
‘No Ttems Unit  No.
1 ‘B)dg & Land
A Land
B Bldg .
2 Imported M/E
3 Planer
2 Portal milling M/C Set 1
3 Openside planing M/C Set 1
4 Portal-type guidway and surface grinding M/C ‘Set 1
5 ‘Milling M/C Set 1
6 Upright co-orginate drilling M/C - Set 1
7 . HYDROPTIC-6A Set 1
8 Single column vertical turning and boring m111 ‘Set 1
9 Vertical copy milling Set 1
10 Die spotter 50ton Set 1

1
i
1
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Attached Table 2~2: REQUIRED INVESTMENT (#3~3)

" (Unit: million yen)

——— i ——

L Investment
Items - -
Foreign Local Total
1 Bldg & Land
A land- - 0.0 .0
B 1 Building 378.5 381.5 760.0
2 - Freight' & Insurarnce 36.0 ; - 36.0
. Sub-total 414.5 381.5 796.0
3 Import Duty - 62.2 62.2
4 Unloading : - - 8.3 8.3
Building Total 41425 452.0 866.5
Bldg & Land Total 414.5 452.0 866.5
2 1 Imported M/E {FOB) 3506.2 - 3506.2
2 Freight & Insurance ©333.1 - 333.1
‘Sub-total 3839.3 - 3839.3
3 Import Duty - 575.9 575.9
4 Unloading - 76.8 76.8
5 Installation Cost - 3.0 3.0
Imported M/E Total 3839.3 655.7 4495,0
3 Local M/E - 0.0 0.0
4. Other Costs
A License Fee 50.6 - 50.6
B ‘Eng Fee 1206.0 - 1206.0
o Software 42.0 -~ 42.0
D Interest , 0.0 = 0.0
Other Costs Total 1298.6 - 1298.6
Total Investment 5552.4 1107.7 6660.1
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#3-4 Establishment of Cutting Tools Manufacturing Shop
- No.5 HI: #Cutting Tool Manufacturing Shop -

(1) Objectives and Outline of the Plan

Burma imports all of the cutting tools such as drills, reamefs,_

milling cutters, taps, ‘dies and other form tools, the purchase amount

of which is said to be large.

By importing tool steel materials such as SK steéi,'SKS steel) and SKH
steel_ah&'processiﬁg,'forming_and'manufacturing'fhbse into aforesaid

cutting tools, a saving in foreign currency will be made.

1. Tc'manufacturé_the_aforesaid'Cutting_tools,:a minimam aséortment
of machinery and equipment is indispensabie\which will made the
facilities investment too large compared'tb_thé”humber of piecés

planned to bé produced by HIC.

2. Advanced technology and skill afé'neédéd-tb'maﬁufacture the tools,

for which workers must be trained for 5 to 10 years,

3. Sophisticated knowhow is necessary in order to make high perfor-
mance tools. Accordingly, special_measures_must be taken to offer

technical guidance on the manufacture of cutting tools.

4, 1In consideration of the foregoing matters, machiﬁery and equipment
for production of cutting tools will be installed in ;wo stages,

first for the drill group and later for the:tap_gfoup.

In consideration of the above, this project will be implemented as

follows.,

a) SK steel, SKH steel, SKS steel and other tool steel materials will
be purchased with which the following tools which can be produced

will be processed, formed and manufactured.

1. Twist drill (34-15¢)
2. Reamer (4g-25¢)
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b)

c)

3. fap (4g-25¢)
4. Milling cutter (4g-150¢)
5. Forﬁ tool ‘

6. Screw die - - {M3-M16)

Notes:

1. Twiéﬁ érills smailer than 3d are excluded from this project in

order to avoid excessive investment as they require special
manufacturlng methods and the number of _prices that will be

used is presumably small.

2. Investment in manufacturing facilities will be planned in the

following two groups.

a. Drill group (machine working): Twist drill, reamer,

milling cutter, form tool
b,  Tap group {(machine working): Tap; screw die

The heat treatment and inspection group will be formed
with a. and will handle all items of a., and b. after
start of production of b,
'As for form tools, those whlch can be produced with the
machinery and equipment to be invested as above will only

be produced.

Carbide tools may be manufactured either by the throwaway method
or by the brazing method, As huge investment is necessary to
adopt the throwaway method, brazing equipment will be induced to

produce carbide tools by brazing the shank section.

Cemented carbide tips will be imported as their production
requires advanced techniques and a huge investment to the small

number of demand expected.
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(2}

1)

2)

(3)

L)

d) Items to be Produced, ahd Planned annual Production Amount.

Items to be Produced - | 'Plannéa‘Aﬁnﬁaiiﬁfoﬁﬁcﬁion'
1, Twist drill (3g-15¢) - B;OQOIpcs/yearr
2. Reaﬁer (1¢w2§¢) 1,600 pes/year
3. Tap' (44-254) ' _— 2,000 pes/year
&7 Milling cutter (40g-1504) 2,000 pes/year -
5, Form tools’ B __'506:ﬁéé7year
6. Screw dies (M3-u16) ' 200 pes/year

For further detail, see Attached Table 1-1.
Estimated Capital Requirement

Required Facilities

_ The detailed list of machine and equipments required in the present

plan is shown in Attached Table 2-1.
Estimated Capital Requirement

The estimated capital requirement is shown in Attached Table 2-2.

Expected Effects of the Plan
Foreign Exchange Saving

With the present plannéd production, foreign‘exchange.sabing cannot be
expected in the case of the present plan being impleémented (The
assumed annual production'énd cost of parts aré-Shoﬁh in théﬁAttached
Table 2-4. 1In case of its démestic production, raw material cost is

assumed 80% of cost of parts).
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Foreign Exchange _ Amount of

Required at Foreign Exchange

Implementation of Plan Reguired for Import

(Million yen/annum) (Million yen/annum)
Coé£~bf Parts T - _ 78.0
Raw Mgﬁeriél_Costs ' o 62.4 -
Freight and Insurance - 5,0 6.1
Sub-total 7.3 84.1
Working Equipment Costs 66.7 -
TOTAL . o 1340 | 84.1

Note: TFor details of the above costs refer to the Attached Table
2-3. ' :

In case of production of drill group only, foreign exchange outflow
will be slightly improved, although foreign exchange saving cannot

be expected.

Foreign Exchange _ . Amount of
" Required at Foreign Exchange

Implementation of Plan Required for Import

{Million yen/annum) {Million yen/annum}
Cost of Parts - 75.7
Raw Material Costs . 60.6 -
Freight and Insurance 4.8 5.9
Sub-total o _ 65.4 ' 81.6
Working Equipment Costs 40.2 : -
TOTAL ' 105.60 81,6

Note: For defails of the above costs refer to the Attached Table
2-5, 2-6 and 2-7.
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In this_case,riﬁ the annual planned production,will increaseué times

as much as the present one}'foreignigxéhénge saviné could be expécted._

' Proﬁuétion' 'Foreig? Currency Fofeigp_Cu;renﬁy
. : " Required at Required for" -
{Present ' Implementation of Plan .~ = Import
"Plan = 100) (Million ven/annum) (Million yen/annum)
200 171.0 S ©163.2
250 : . 203.7 - . 204.0

300 236.4 _ 244.8

In case of production of  Tap Group only,'nedeééary foreign exchange
saviﬁQ'is as follows. The production of Tap Group is nétﬂrecommen-

dable from economic point of view.

Foreign Exchange ~ 7 Amount of
" Required at - Foreign Exchange
Inmplementation of Plan Required for Import
{Million ven/annum) (Million yen/annum)
Cost of Parts - 2.3
Raw Materisl Costs 1.8 -
Freight and Insurance ' 0.1 . 0.2
Sub-total 1.9 ' 2.5
Working Equipment Costs 39,6 -
TOTAL 41,5 2.5

Nete: For details of the above costs refer to the Attachéd Taﬁle
2-8, 2-9 and 2-10,

.
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Other Effect Aﬁtiéipated

o .By;establiéhing aomestic production system for cutting tools which

‘are presently_iméorted;"it-will be possible to supply cutting tools to

Bxp,-other_ihdustries and other public corporation,

'_Infaddition, the'accuﬁulated technique of cutting tools production can

'be:applicable to other machining ahd manufacturing,

(4)

Recommendations on'the'Implehéhtation

it is recommendable that the production of drill group should commence

first and Eap group prcduction set up as the demand expand.
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Attached Table 3-~1

LIST OF REQUIRED FACILITIES

#: 3-4 Cutting Tool Manufacturing
~ No.5 HI: # Cutting Tool Manufacturing Shop -

No Items Unit No.

1 Bldg & Land

A Land

B Bldg :

2 - Imported M/E :
1. Major machines & eguipment
1 1 Dprills manufacturing equipment . Set 1
1 2 ‘Paps manufacturing equipment Set 1
1 3 Heat treatment egquipment Set 1
1 4 Inspection equipment Set 1
1 5 Brazing equipment Set- 1
2 Other machines & equipment
2 1 BSpare parts . Lot i
2 2 Jig Set 1
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Attactied Table 2-2: REQUIRED INVESTMENT (#3-4)

e e

B

L

{Unit: million yen)

——— b

o8 Bn e

Ynvestment

——— k. A - ., e o ey

Foreign

Bldg & Land
Land

Building -

" Freight & Insurance
Sub-total
Import Duty
Unloading .
Building Total
Bldg & Land Total

o o S o e e B S Sy i Ay B

[ 7Y

Imported ‘M/E (FOB)
Freight & Insurance
Sub~total
Inport Duty .
Unloading
Installation Cost
Imported M/E Total
Local M/E

OO WMWOWNWDN
. ..
OO HGOW

Other Costs
License Fee
Eng Fee
Software
Interest

Other Costs Total

Total Investment
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Attached Table 2-3:  PRODUCTION COST STATEMENT. (#3-4)

Ll T TR Y

annual Cost Compo=
{million Yen) nent
‘Items - -
F/C L/C  Total (%)
1 CP/RM . ;

A Imported CP/RM (FOB) 62.4 - 62.4 35
Freight & Insurance 5.0 - 5.0 3
Import Duty - 10.1 10.1 6

" Unloading - 0.9 0.9 1
. Sub-total 67.4 11.0 78.4 44
. B Local CP/RM - 0.0 0.0 0
' CP/RM Total 67.4 11.0 78.4 44
2 © Utilities 0.0 3.1 3.1 2
Variable Cost £7.4 14,1 8l1.5 45
3 Depreciation 44.0 11.2 55.2 31
4  Amortization 0.0 - 0.0 Q
5 Maintenance 22.7 6.4 29.1 16
6 Design Fee 0.0 - 0.0 0
7 Labor - 6.6 6.6 4
8 Ovehead - 4.4 4.4 2
2  BAdmin.Cost - 1.1 1.1 1
Fixed Cost . 66.7 29.7 96.4 54
Annual Cost 134.1 43.8 177.9 100

Unit P.Cost

10 Mark~up -

11 ' Excise Tax

Ex~fact.Cost
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Attached Table 2-5: REQUIRED INVESTMENT (#3-4)
- Drill Group Only -

ot e e A AL S R M A MR VR Y AR D VA P i A7 iy e il Y e PR ) e i

(Unit: million yen)

Investment
Itens e iy 2 e
Foreign Local Total
1 ‘Bldg & Land
A " Land - 0.0 0.0
B 1 Building 69,1 96.3 165.4
2 Freight & Insurance 5.5 - 5.5
' Sub-total 74.6 96.3 170.9
3 Import Duty - i1.2 11.2
4 Unloading - 1.0 1.0
. Building Total 74,6 108.5 183.1
Bldg & Land Totsal 74,6 108.5 183.1
2. 1 Imported M/E (FOB) 358.8 - 358.8
2 Freight & Insurance 28.7 ~ 28.7
Sub-total 387.5 - 387.5
3 Import Duty - 58.1 58.1
4 Unloading , - 5.4 5.4
5 Installation Cost - 5.0 5.0
- Imported M/E Total 387.5 68.5 456.0
3 Local M/E - 0.0 Q.0
4 Other Costs
A License Fee 0.0 - 0.0
B Eng Fee 52,0 - 52,0
c Software 0.0 - 0.0
D Interest 0.0 - 0.0
Other Costs Total 52.0 - 52.0
Total Investment 514.1 177.0 691,12

3 st st e P S ke B D S it S ot e A o oy vy vy e 2

- 2 e T
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Attached Table 2~6: PRODUCTION COST STATEMENT (#3-4)

= Drill Group Only -

Annual Cost -

Compo-
{million Yen) nent
Items - _ e ————
- F/C L/C Total ()
1 | CP/RM . R )

A Imported CEF/RM {FOB) . - 60.6 - 60.6 42
Freight & Insurance 4.8 - .- 4.8 3
Import Duty - 2.8 9.8 7

. Unloading - 0.9 0.9 1

. Sub-total - 85,4 10,7 - T6.1 53

8 Local CP/RM- = 0,0 0.0 0

CP/RM Total 65.4 1 10.7 76.1 53
2 Utilities - } ) 0.0 3.1 3.1 2
Variable Cost 65.4 13.8 79.2 55
3 Depreciation : 26.3 9.3 35,6 25
4 Amortization 0.0 - 0.0 o
5 Maintenance _ 13.9. - 4,9 . 18.8 13
6 Design Fee 0.0 -~ D.0 0
7 Labor ‘ _ - 6.6 6.6 5
8 Ovehead ' - . 3.6 3.6 2
9  Admin.Cost - " 0.9 0.9 1
Fixed Cost 40,2 25.3 - 65,5 45
Annual Cost 105.6 39.1 144.7 100
Unit P.Cost
10 Mark-up
11 Excise Tax

Ex-fact.Cost
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Attached Table 2-8: REQUIRED INVESTMENT (#3-4)
i = Tap Group Only -~

(Unit: million yen)

e o cm em ‘ e ey e e

-— et

Investment
Items : : o

J Foreign ~Local - Total

1 Bldg & Land :
A . Land - - 0.0 0.0
B 1 PBuilding ‘ 69,1 96.3 165.4
2 Freight & Insurance 5.5 - - 5.5
“Sub-total 74.6 96.3 . 170.9
3 Import Duty-: - 11.2 11.2
4 Unloading - 1.0 1.0
‘Building Total 4.6 1108.5 183.1
‘Bldg & Land Total 74.6 1108.5 183.1
2 1 Imported M/E (FOB) - 352.8 - 352,.8
2 Freight. & Insurance 28.2 - 28.2
Sub~total 381.0 - 381.0
3 Import Duty - 57.1 57.1
4 Unloading - 5.3 - 5,3
5 Installation Cost - 5.0 5.0
: Imported M/E Total . 381.0 67.4 448.4
3 | Local M/E - 0.0 0.0

4 Other Costs

A License Fee 0.0 - 0.0
B Eng Fee 50,4 L 50.4
¢ Software 64.8 - 64.8
D Interest 0.0 - 0.0
Other Costs Total 115.2 - 115,2
Total Investment 570.8 175.9 746.7
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Attached Table 2-9: PRODUCTION COST STATEMENT (#3-4)
) ~ Tap Group Only -

——

Ex-fact.Cost

-

Annual Cost Compo™
. (millicn Yen) nent
" "Items -
F/C L/C  Total (%)
1 CP/RM 3 :

‘A Imported CP/RM (FOB) 1.8 - 1.8 3
Freight & Insurance 0.1 - 0.1 0
Import Duty - 0.3 0.3 0
Unloading = 0,0 0.0 0

Sub-total 1.9 0.3 2.2 "3

"B Local CP/RM Te . 0.0 0.0 0

CP/RM Total - 1.9 0.3 2.2 3
2  Utilities 0.0 3.1 3.1 5
Variable Cost- 1.9 3.4 5.3 8
3  Depreciation 25.9 9.2 35.1 52
4  Amortization 0.0 - 0.0 0
5 ~Maintenance. 13.7 4.9 18.6 27
6 Design Fee 0.0 - 0.0 o
7  Labor: - 6.6 6.6 10
8 Ovehead- - 1.7 1.7 3
"9 Admin.Cost - 0.4 0.4 1
Fixed Cost 39.6 22.8 62.4 a2
Annual Cost 41.5 26,2 67.7 100
Unit P,Cost
10 Mark=up
11  Excise Tax
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#3-5 Establiishment of Production Engineering Center

(1}

- No.5 HI -
Details of the Plan

The purpose of establishment of the Production Eﬂgineering-Cehter is
to improve and advance HiC's_prodﬁctibh engineering by collecting the
production engineering of-each HX, and at the same time,_to plan and
design dies, jigs and gauges and cuttiﬁg tools in ordef to support the
production activity of each HI through these repair and production

shops to be installed at No.5 HI.

As the first stage in line with this purpose, a-producﬁioh.engineering
team with a small number of trainees will be organized within the
auxiliary machine shop to be installed at each HI to allow the team to
acquire the production engineering while experiencing repair engi-
neering for various equipment, dies, jigs and tools at the shops in

order to form future Production Engineering Center key staff,

As the second stage, equipment which is capable of.perfﬁrming'large—
sized repairs and production for dies and jigs to sqme‘extent will be
brought in the auxiliary machine shop at No.3 HI, whéreby the
Production Engineering Team will be wore trained to make fﬁrﬁher

progress.

Since No.3 HI has small-scale die repairing equipment and considerable
engineering ability and has had the ground to cultivate the production
engineering, it is considered reasonable to develop the team's tech-

nical ability with this as the base,

As the third stage, at the same time when a new repair and production
shop for dies, jigs, gauges and cutting tools is established at No.5
HI, the Production Engineering Center will be established at No.5 HI
and the staff of the Center will be selected from the Production

Engineering Team at each HI,

In this case there is a problem whether the equipmént installed at

No.3 HI in the second stage should be transferred to No.5 HI in the
third stage or the said equipment should not be installed at No.3 HI
in the second stage but directly installed at No.3 HI. It is consi-
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dered that this problem should be determined by judging from the engi-
neering acquisition of the Production Engineering Team and the

conditions of training at that time.

Even after the Production Engineering Center has been established, the
Productien Engineering Teams at each HI will remain as they are and
continue to closely communicate to each HI and support in the produc-

tion engineering aspect,

The Production Engineering Center will not be belonged to HI in the
organization'but be.placed under the direct control of the Headoffice,
and will play a supporting role to each HI as an auxiliary division

for the production following this modernization plan.

a) . The functional system sharing for the Production Engineering
Center {including each shop to be established in No.5 HI) and the

Auxiliary Machine Shop at each HI is as shown in Attached Table

1-1.

b) Schedule for Establishment of the Production Engineering Center

and its related Shops

In accordance with attached Table 1-2 Schedule for Establishment
of the Production Engineering Center {including Auxiliary Machine

Shops of Each HI and Shop to be Set up at No.5 HI)
¢} Organization of the Production Engineering Center

According to Attached Figure 1-1 Organization Chart of the

Production Engineering Center (including Auxiliary Machine Shops

of each HI).
d) Facilities of the Production Engineering Center

a) Design room and office room 800 m2

b) Equipment for design and office work
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"'e) Training of Personnel for the Production Engineering Center

(2)

1y

In accordance with Attached Table 1%3‘T£aining Prbgramé_bf'

Personnel for the Production Engineering Center,

Estiﬁatéa_Capital Requirement .

-Required Facilities

Machinery and equipment required fof the plan is indidated in Attached

Table 2-1.

2)

Estimated Capital Requirement -

Theféshimated capital requirement for the plan is as indicated in

Attached Table 2-2.
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Attached Table 1-1

* AUXILIARY MACHINE SHOPS OF EACH HI

TABLE OF _ORGAI;IIZATIONAL FUNCTIONS SHARED AMONG THE PRODUCTION ENGINEERING CENTER AND

“Each HI's Auxiliary Machine Shop

Production Englneerlng ‘Centex

{Repairs of Existing Pacilities) .

(Modiflcatlon and New Building of Production Machinery and Equlpment) - ‘
j : 1 Spare parts . l Conveying produtt develuppment
Object technology Mechanical facilit_:ies . digs - Dies ' Gauges Cutting tools ?:22??%?25 .cﬁntrog Jigs Dies j equipment |ane exial mamuaczure
G 1 7 SpeCia.l .T;'la ) ) I ~ : ) g . fi Trial ranufacture of
eneral-purpose - . s rocessin .
oo O ary || for processing|  Forging | Plug Drily | Wachine teols jllachine tools | Fov procestiney T COmveyor | imtooes hoines
) . E i . S Conveying Trial manufacture for
Machine tool for assembling Press \ Snap Reamer ‘Press Press for assemb}inq_ Press venicle xﬁihﬁﬁiﬁunnam
: : . " - —
s, ' Proces Provess : .
Press, etc. for welding |Casting pattern Spline Tap éqﬁ'igmznt equipment for well_iil__lg Casting pattern Forklift, {Only No.3 . HI)
| . Others in Others in o, .
Conveying equipment Template, Die casting Screw |Milling cutter, general general eLCs ete. | ete.
Functions & .
organizational ’ ; etc.
arrangements §tc. Celd - etc. etc
Developmental] New making . . '
design technology A (partial} O O O O L |
Modification : ' ]
technology O O O O ) O O I
Repairing - O ’ O O
technology & O O O O . O O O O |
Drawing Specifications O O O O 9) O
Asseobling and : |
i ot O O O O O O |
) 7] ' l
aravi f : . l
c::;o;‘::topa::; O O O O o O ] i
: i |
Sequencing |
diagram O O O O )
Drawings of ' { O O
repair parts O O O O O O . i
211 cComponent] .
Hanufacture ipq.p P O O O O O
Specific O O 0 0O : O
parts
Asgembly & O O O
adjustment O O O O O O )
. Equipment ’ O
Inspection | oo g0 ance O O O O O O O 4‘
Restoration O E
performance O O O O Q O _ O , | O
Spuuifications of shop
facilities ,
Large O O O
Size of -
Fp‘z:?ina.ble Intermediate O O O O O & O © O ©
Small O @) O O O O OI O O O
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Attached Table

1-2° SCHEDULE FOR THE ESTABLISHMENT FOR PRODUCTION ENGINEERING CENTER
(INCLUDING -AUXILIARY MACHINE SHOPS OF EACH HI)

an . . ' ‘ 9 98
89 90 91 - 92 93 94 95 °6 / |
_ a) Preparatlon for establishment of a) . E;tahlishment of auxiliary machine a) gz;g?iésgme:trogag;ggzcgéogl::gi;g a) Egtabllshment of gauge production a) _Eigzb:ﬁigment of die an jig produc-
i machine shops at each HI shop : : ente shop
Project _ ::g dizriepair shop a? No.l ;1. b} Internal manufacture of spare parts|  and designing dies & jigs b) Establishment of iuttigg tool (tap
implementation : c} Establishment of die repair shop b) Establishment of cutting tool group) manufacturing shop
items {drill group) production shop
Anxiliary machine HMaintenance of machinery and equipment installed o |
shop of each HI at each HI and internal production of parts Expansion of facilities at NO.3 HI :
No,lHI's gfe. | — T~ 75777 7T T T
repair shop Repair of - dies at No.l HI
Production | L i e e e e e e e e o o
Engineering Center Plan for establishment of Production Launching of
Gauge Production _Engineering Center at No.5 HI . Engineering Center Amplification and “pgrading OE PrOdBCtion“fﬂgf?eefing.Ef?i?{“"""""""uu“uuu““m_w
Shop _________ —— P “ vrearan iabith bbb Hhh B )
Cutting Tool S Manufacture of gauges at No,5 HI Additional installation of cutting tool
Producgion Shop ] I_-?la.nufactme of cutting_ tools e e _{tap group} productlon facillties ©
Die & Jig : 'f\drill_group) at No.5 HI Manufacture of dles and 4igs at Ho.5 HI
Proguction Shop ) ) L o : . i : o ) . :
e : e : i : Lsa g yeg - % . i - and Baid ment for | a) Induce machlinery ard equipmant

a) Auxiliary Machine Shops,will be set a?;‘;gieigziii‘manufacture Spare partstia) g;zfﬁuiiiﬁgléiﬂtgi ;tenirgdzgfionr al Eﬁga;gogzgtign ﬁngineeiing Shop necessary for manufacturing cutting
up at Ne.l HI, Ng .3 Hi nhdtng SAHL [y Prepare drawings of spare parts for b) . Start with the inducement of including new manufacturing bf to°1§é indncing research eguip-
and machinfrg an egg gmen ¥ °§ - their internal production. : machinery and equipment, which is " dies, jigs and gauges. b) Cons eg f" f;igf F cessary for
fgﬁ:ér will be provided or replen c} Expand facilities so as to be sble realistically feasible, with a view { g} Cénsider orientation towapddspe— ?igtdzgelo:;ent o?$p2§duitioi

‘to completely repair dies and jigs. to simplify the facilitles of No.5 cializatlon of machinery an .

b) TFacilities and mangowerhm;inlylio; @} Facilities will be made capable of HI:oéﬂg tiﬂe; ’ equipment. (Taking dies for exam- enginiering. {Conversion to NC and
the Repgir ghops od gac‘ wi e reworking or newly making relative-| .y gtart from planning, designing, ple, dies for forging, -for press or , ?C& e cna hinery and equipment for
ﬁrgvide a? expanded. d mainte~ 1y simple dies and jigs out of drawing and manufacturing of simple for dle casting, etc.) ¢ . uceti o nedy tion gnd transfer

Implementation ) Mainly ger irﬁirepaxlhan n nde those used currémtly. dies, jigs gauges and cutting tools | ¢) Strengthen the organization of the automat ng DEOHEC o
items nanfe e tex Sting maciinery am €} Facilities will be supplemented in and develop many engineers and Production Engineering Center. Ehese T eacf di' paking to CAD and
a) 'Zggugzegpnre parts consideration of quantitative workers to be skillful in these d) Line up talented maggower cgnable a cgﬁvers on o € 9
i requirements with the overlapping . of designing dies gs, :and gauges .
e) Prgparetand promote routine check- 'ofqgepairs, reworking and die &) X:rtiis time, Auxiliary Machine ‘and improving proéuction engineer- e) Devilop c?ntrol engineers {computer
Hyaterecis re making work ‘Shops of each HI will be placed ing in each field of spe- engineers).
. ps of eac W e place ng in eac )
£) ggzzﬁggs;soge;::gi£;?§h2:gaiquip_ F) Develop talented men who can pre- under the control of-the Production cialization. £ Dev;lop ?“91“9355 a?gnsiélésgign
t i¥1 b ared to hel pare drawings of the relatively Engineering Center to cariy out e} Acquire technology and technical wor, ersd oiicontergAD and CAM
222 . dSc?igg and alitp ' simple dies and jigs out of those personne} interchange to supply the skill to be able to manufacture and production to .
) Devgie pﬁﬁman résourceguwlthyihe used currently so that they can - Production Engineering Center wit almost all dies and jigs needed by

° intengpof establishing the Produc- revork or newly make them as engineers and skilled workers fully HIC.

tien Engineering Center at No.5 RI sultable ones for Burma {function- conversant with the production
gineexing -2 Al ally and in terms of the ability to floor practices.
make themn). e) Auxiliary Machine Shops of each HI
g) Develop skilled workers who can shall develop many successors of
Tework or newly make those dies and engineer and skilled workers.
. jigs according to these drawings. £) Clearly define the respective
h) Offer necessary training to the . duties of the Production Engineer=-
foregoing engineers and skilled ing Center and Auxiliary machine
workers, Shop of each HI, and depending on
1) Prepare the progect for establish~ .the results, transfer machinery and
ing the Production Engineering equirment to No.5 HI,
Center and start planning with the g} Consider utilizing existing ma-
participation of the consultant if chinery and equipment of No.5 HI.
necessary.
j§} Utilize the sectors for design of
Jigs, tools, dies and pattemns and
_machinery and equipment of HIC's
existing Design Department. . -

Functions (duties) of Auxiliary Machine Shops at each KI Functions {duties} of the Productlon Engineering Center

1. Repalr of machinery and eguipment 1. Control and maintenance of preduction machinery and equipment of each HI {through Ruxiliary Machine Shops of each

2. Manufacturing, storage and supply of spare parts for repair. HI}

Functions 3. Repair work on dies, jigs, fixtures, anp conveying equipment. 2. Repair, renewal, strengthening and expansion of production machinery and equipment.
{duties) 4, Manufacturing of simple dies, Jigs, fixtures and conveying equipment. ) 3, Improvement of production facilities {change in layout, etc.) .
5. Pesigning and drawing of spare parts for repalr, simple dies, jigs, fixtures 4. bevelopment ard improvement of production engineering (p;eparation for production, development of new technology,
and conveying eguipment. improvenent of exlsting technology, develcpment of production line, research, planning, etc.) .
6. Preparation of management data for maintenance of production facilities 5. Design and Improvement of casting patterns, dies and moulds for sheet metal forming, rubber and plastic moulding,
(hysteresis record of machinery and equipment, dies, jigs, etc.) forge forming, die casting, shell moulding, etec.
7. Participation in developing guidelines to let every production shop carry 6. Deslgn and improvement of jigs, fixtures and conveying equipment.
out maintenance (preventive maintenance such as routine checking and period- 7. Design and improvemant of gauges and measuring instruments.
-ical checking.) 8. Design of cutting tools for machining. '
8. Trial production of component parts for develeopment and test {product )
— improvement, local production,,modifiqation and other purﬁoses).
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Attached Table 2-1 = LIST OF REQUIRED FACILITIES

#: . 3-5 Establishment of Production Engineering System
= No,5 HI: # Prdduction Engineering Shop - -

ot - - —— - ] -

No - Items = o . Unit Noi .
1 Bldg & Land

A Land

B Bldg S

2 - Imported M/E : : . ‘

1 . Design and drawing facilities _ B : Set -1
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Attached Table 2-2: REQUIRED INVESTMENT (#3-5)

(Unit: million yen)

- ———— ———

. Investment
items - - -
Foreign Local Total
1 Bldg & Land
A Land - 0.0 0.0
B 1 Building 46,1 64,3 110.4
2 Freight & Insurance 3.7 - 3.7
Sub~total 49,8 64.3 114,1
3 Import Duty - 7.5 7.5
4 Unloading - 0.7 0.7
Building Total 49.8 72.5 122.3
Bldg & Land Total 49.8 72.5 122,3
2 1 Imported M/E (FOB) 17.2 - 17.2
2 Freight & Insurance 1.4 - 1.4
Sub-total 18.6 - 18.6
3 Import Duty - 2.8 2.8
4 Unloading - 0.3 0.3
5 Installation Cost - 119.8 119.8
Imported M/E Total 18.6 122.9 141.5
3 Local M/E - 0.0 0.0
4 Other Costs
A License Fee 0.0 - 0.0
B Eng Fee 0.0 - 0.0
c Software 0.0 - 0.0
b Interest . 0.0 - 0.0
Other Costs Total 0.0 - 0.0
Total Investment 68.4 195.4 263.8
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Attached Figure 1-1  ORGAWIZATION CHARTS OF THE PRODUCTION ENGINEERING CENTER, AUXILIARY MACHINE SHOPS OF
B S EACH HI, SHOPS SET UP IN NO.5 HI, METERING INSTRUMENT CALIBRATION CENTER

improve production engineering by keeping close contact with auxiliary machine
shops of each. HI. :

1 tion engineering
group

R 0 Accumulate téchnologies for repair by closelj adhering to theﬂproduction

No.3 HI produc- - floor. ' '

— tion engineering |--:--
group : i

o Reflect the opinions of production shops on the Production Engineering Center.

' ffatering Instri- , o : _ -] RS Dési n1of'¢aﬁfiﬁg atterns, shell moulds, forging dies, press dies, diecasting
. ge“E. Colibration | ' —l Ple geslgn 1§ . : diesf:r robber and p}iastic dies ' -
enter o _ .
r4 Design - Jig design o Design of jigs, fixtures, carrying implements and assembling tools
Productlon -1 . ) — : : L o
@) - ' Engineering — - roi and gauge o Design of gauges and cutting tools
Center H eSign - ]
HIC !
Head Office ! . : : } . N
| t | Standards ' o Preparation of design standards, parts standards and other technical materials
i ' ' S : :
?' : ' . T ) o o ‘
i ' 1 0 Planning, machining standards, inspection standards, operating standards,

l R gﬁgfﬁﬁiﬁgg gﬁgﬁgéﬁﬁg safety st':andards, layout of shop facilities and ehch production line
1 X - .‘ N . B ) . Lo
: ' ' o ' ‘Késearch and developmént of preduction. engineering (specialist group); The
: group will exclusively studi and develop new.technologies and methods on
i casting, forging, press working, welding, machining (including cutting tools),
! plastics, rubber, heat treatment, surface treatment (plating and c¢oating/
! painting), line configuration (including conveyance), measuring, test run,
i ete. and transfer R & D results to the people on the production flcox for
i actual application.
1
:| . ! ) 13 ) Iy L] » ; 3 L] 3 .
{ No.l HI produc- . . o Endeavors to maintain machinery and equipment in good working condition and
}
i
i
i
i

o Must have the design and drawing capabilities.

No.é HI produc-
—1 tion engineering |--y--:1--
group

~—--{Gauge manufactur-

ufacturing shop

‘0 Auxiliary machine shops of each HI shall have a function to repair.machinery
and equipment, dies, jigs, tools, measuring instruments and conveying
implements. .

i
i
v i ,
7 ing shop F - i ) : a s . . . :
! M o Machinery and equipment shall be utilized in common to avoid duplication of
P : P facilities. _ |
PSP S SO Cutting tool N S . ; ‘ 114
: ' i 0.5 HI shall be utilized as much as
No.5 HI O 2 manufacturing I .o gg;ggﬁgg machinery and equipment of N ‘
. i hop i - : : ' :
Factory Superintendent ! s I . : . ) - .
ry Sup . i y i ‘n-T: may be advisable to establish separate job shops IuU new making and for
i ' I repairs.
----- 1Dle & jig man- P
i H
i
i
i

_ : No.l HI Dierepair
Ho.l HI OO @) shop/auxiliary " |..! !}

Factory Superintendent ° Maintenance Dept. jrachine shop

o Maintain_the production facilities in cooperation with each production shop.

Ne.3 HI auxiliary

e R B B . A 4 o B B 4 R ol L L R
A,

o Design and drawing staff are also necessary.

No.3 HI O - O _ machine shop | =7 : : ' X
Factory Superintendent Haintenance Dept. L o Endeavor to maintain machinery and equipment in good working condition and,
b “improve production engineering in cooperation with the production engineering
. - i group. :
) No.4 HI auxiliary 1 i
No.d HI O Q machine shop [T

o Develop production engineers well versed in production floor realities,

Factory Superintendent ' Haintenance Dept. -
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$4-1 ~Build¥up of Press Capacity

(1)

- No,l HI: Press Shép-No. 2 -

Objectives and Outline of the Plan

According to the plan'fo; production of vehicles of HIC, including

_ both_light_vehigles’and heavy vehicles, the output will becomes 2.5

times as large as the current production volume within 10 years as
shown in Attached Table 1-1, Furthermore, the production of parts of
vehicles will be expanded as well, and also the variety of the parts

to be produced wil) be diversified as shown in the said table.

Such being the case, substantial increase will be required in the

.capacity'of the press-working process, which is the main factor

iﬁvolved in the producticn of parts of vehicles, in order to cope with

the expansion of output and diversification of domestic production

"mentioned above,

Conspicuous aged deterioration is observed in the facilities of No.l
HI Press Shop No.2, which is the main press-working plant related to .
vehicles,'resulting.in decline in the producfion capacity and the shop
is one of the bottlenecks obstructing smooth production of vehicles of

HIC.

The first step to be taken to cope with the future needs is to repair
and to renew the deteriorated facilities existing. in No.l HI Press

Shop No.2 and to eliminate the bottleneck through the introduction of

die changing facilities, trimming machines and the like.

As the next step, measures should be taken to cope with the domestic
production of such thick-plate parts as disk wheels, main frames, rear

axle housing, etc., and large-sized panals. However, introduction of

large-sized press equipment will be required for the production of

these parts, and it’ is absolutely iﬁpossible to cope with them by
merely expand the existing press shop facilities, Therefore, the
coﬁstruction of a new press shop equipped with production line aimed
at dealing with the domestic production of the said parts will be

necessary.

A S YR S



(2)

1)

Attached Table 141 shows the outline of the press.facilities required
to expand the production of vehicles and to diversify the'ddmestic

production of parts,

Attached Figure 1-1 shows the relation betweeﬁ:tﬁéléxpénéién7plan=of

theﬁpress facilitiés and the parts to be'wqued_the:gin,

The plan for modernizatlon of the exlstlng press shop is descrlbed in é
$4-1 and that of the new press shop is described in #4 2. ' '

Details of the Plan

Repair and Replace of Machinery Facilifies

Urgent repair and replacement of the mechanical faciiitiéshdfiNé.i'HI_

Press Shop No.2, indludind'thé"ﬁfﬁkén'dbwh'ohés;'is“réquiféd%becéuSe

15 to 20 years have passed since their’ introducticn and they are con-

51derably deterlorated

Furthermore,-systématic maintenance and inspection will be required

after their repair., p
| o | | | §
- Pacilities to be Repaired and Replaced
No.l HI Press Shop No.2
. Repair ‘
Main pieés _ 8 nits
Sharing méchine 3 uﬁits
Press bféké 1 ﬁnit
- Fork 1ift " 2 units
Die handler . 1 unit
Compressor {(HSD type) 2 units
(Equipped with dryer and filter} . _ '
Small sized jigs . - 1 set . . _ - %
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. Replacement

Press brake 2 units
Shearing machine 2 units
Swall sized jigs 1 set

2) Rationalization of the Conveyance of Materials

The press-worked parts are handled manually, and it is recommended to
mechanize the job because it is dangerous and furthermore it is a

monotoncus hardrwofk.
i
By these measures it will be possible to secure the safety of the

workers and to improve the productivity.
~ Required Facilities
No.l HI Press Shop No.2

Conveyor equipment (transportable type) . 5 units
(To be attached to the main large-sized press)
Fork lift 1 unit

Pallets for conveyance of press-worked panels 1 set
3) Elimination of the Bottleneck
i) Shortening of the Die Changing Time

The die‘changing operation is taking ﬁery long time and this is
impairihg substantially the operation rate. The adoption of the
quiqk.die changing system or die handler system suiting large-
variety-small-lot production are suggested as alternatives to

improve the situation,

As a result of the study of these two methods, quick die change
.sjsteh was found suitable for the following reascns: Dies can be
changed in a shorter time and a higher starting power is available
that will be required in meeting increased frequency of die changes
withfincrease'ih domestiéally manufactured @arts in the future,
.Rowéver. the sexisting die handler will also continue to be used to

supplement quick die change system.

¢ A3-4-3



ii)

Required Facilities

No.l HI Press shop No.2
Quick die changing facilities - " 5 units

These facilities are installed for the following 1argé—sized p£ess‘

machines.

For 5007 press
For 400T press
For 300T press
For ZOOT préss

Mechanization of the Cutting

Trimming after drawing is being carried @ut,by'means of manual .
cutter and many dimensionally rejected products ére resﬁlting as- a
consequence, There are two alternatives to cope with the
situation, using trimming die and using three-dimensional plasma

cutter.

Besides ordinary trimming the plasﬁa type three-dimensionélrcutting
system is usable for blanking, which consists of cutting non-

rectangular blanks from standard blanks, trimming and piercing.

This system is especially suited for 1arge—variéty-small~lot pPro-
duction because it has general purpose application in spite of the
reiatively slow cutting speed. Furthermore, this system can be
regarded as quite promising because once the cutting data are
taught to the machine it is capable to carry out automatically the

cutting work.

Required Equipemﬁt

Ne,1 HI Press Shop Ho.2

Three-dimensional plasma type cutting machine 1 unit

air-conditioning facilities 1 unit

Ad-4-4



4)

{3)

1)

2)

(4)

Die Repaiiring Shop

A die iepairing facility is plannéd to be installed adjacent to the
No.l HI press shop No.2.

Estimated Cépifal Requirement:

Required Facilities

The detailed list of machine and equipments required in the present

plan is shown in Attached Table 3-1.
Estimated Capital Requirement

The estimated capital requirement is shown in Attached Table 3-2.

Expected Effects of the Plan

The production capacity especially of small and medium sized press
parts will be increased and as a result vehicle production increase

and spare parts supply for ordinary market will be ensured,

A3-4-5 .
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Attached Table 3-1 LIST OF REQUIRED FACILITIES

#e 4=} Build-up of Press Capacity
~ No.1l HIy Press Shop No.2 -

No Items Unit  No.

1 Bldg & Land

a Land

B Bldg .

2 Imported M/E
1 Replacement of deteriorated ME
1 1 overhaul of big press Set 23
1 2 oOverhaul of shearing m/c Set 4
1 3 o©verhaul of press brake Set 1
1 4 Overhaul of die handler Set 1
1 5 o©Overhaul of fork lift Set 2
1 6 Repair of compressor HSD Set 2
2 To solve the production bottleneck :
2 1 Autcmatic guick die changer . Set 5
2 2 small tools & equipment Set 1
23 Three dimension cutting machine Set 1
2 4 Trimming dies. - . Set 1
2 5 lHandling eguipment:portable belt conveyor Set 1
2 5 2Handling eguipment:Box pallet{for press parts)(matr'l only) Set 1
2 6 BAntirust equipment Set 1
3 Die repairing facilities
3 1 BArc welding machine Set 2
3 2 BRigh-freguency grinder Set 1
3 3 Die spotter, 30 ton : Set 1
3 4 Jib crane, 2 ton Set 1
3 5 Radial drilling machine Set "1
3 6 Miscellaneous ’ Lot 1
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Attached Table 3~2; REQUIRED INVESTMENT (#4-1)

~ (Unit: million yen)

s ok . A B AL B Y ks S ek ke ok - - -

- [ Investment
Items - - - e ——————
X ° Foreign - Local Total
1 Bldg. & Land

A Land ' - 0.0 .

B 1 Building 0.0 0.0 .

2 Freight & Insurance 0.0 = .

Sub-total 0.0 . 0.0 .

3 ZImport Duty - ‘0.0 - .

4 Unloading - 0.0 .

Building Total 0.0 - 0.0 s

Bldg & Land Total- 0.0 - 0.0 .
2 1 Imported M/E (FOB) 648.5 - 648,5-
2 Freight & Insurance 72,0 . - 72.0
Sub-total 720.5 L= 720.5
3 Import Duty - 108.1 108.1
4 Unlcading - 10.}: 10.1
5 Installation Cost : - . B.6 8.6
Imported M/E Total 720.5 126.8 847.3
3 Local M/B - 0.0 ‘0.0

4 Other Costs

a License Fee 0.0 - 0.0
B Eng Fee 44,1 - - 44,1
C Software 0.0 Co 0.0
b Interest 0.0 - 0.0
Other Costs Total 44,1 - 44,1
Total Investment 764.6 126.8 891.4
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#4-2 Construction of New Press Shop

(1)

(2}

No.l HI: New Press Shop
Objectives and Outline of the Plan

The outline of objectives. and planning of this section is the same as
mentioned in section #4-1 (Build~up of Press Capaéity: No.l HI Press

Shop No.2}.

Details of the Plan

- It is necessary to take measures to step up the;production of

vehicles and to increase the rate of domestic production.

Construction of new production line will be required besides repair
and modernization of the existing ones will be required in this con-

nection,

Merely improving and modernizing the existing facilities is not suf-
ficient to cope with the said :equirements,'and the installation of
new production lines is necessary instead. 1In other words, the

following lines will be installed anew..

Disk wheel manufacturing line
Main frame {chassis) manufacturing line

Rear axle housing manufacturing line

Large-sized pénels, that can not be molded with the exiSt;ng press,
will be manufactured by using the 1500T hydraulic press and 10007

mechanical press included in the said facilities,

- The construction of the press shop is examined by taking inte con-
sideration the domestic production large-sized press-worked parts to
be produced domestically. Two different alternatives are studied
for comparative examination in this connection; the decentralized
alternative which consists of two new.independent press shops fdr
heavy vehicles and light vehicles respsctively and the centraiized
alternative in which a new press shop is shared by both light

vehicles and heavy vehicles.
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The contents of the decentralized alternative and centralized alter-

native are mentioned in the following.

° Decentralized Alter- 2
native

Thin panels for light vehicles will be

worked by installing anew a press shop in

No.4 HI.

On the other hand, thick panels for light
and heavy vehicles and thin panels for
heavy vehicles will be worked in the new

press shop of No,l HT,

New No.l HI press shop exclusively for heavy vehicles

Parts to be manufac-
tured :

Equipment

-

Large-sized thin panels for heavy

vehicles
Thick panels for heavy and light vehicles

8 units of 3000 ton - 50 ton press and

other equipment

New No.4 HI press shop exclusively for light vehicles

Parts to be manufac-
tured

Equipment

® Centralized Alternative ;

New No.l HI press shop to

- Parts to be manufac- :
tured

Small-, medium- and large-sized thin

steel plates for light vehicles
11 units of 1000 ton - 30 ton

Thin and thick panels for light and heavy
vehicles will be worked at the new press

shop of No.l HI,

be shared by both light and heavy vehicles

Large-sized thin panels for light and

heavy vehicles

Thick steel plates for light and heavy

vehicles

A3-4-11



‘Small-, medium-sized thin steel plates
will be worked in the existing press shop
at No.l HI.

Equipment '8 units of 3000 ton - S50 ton press and

other equipment

The most outstanding merit of the decentralized system is that for
-keeping good quality of thin panel, free of deformation énd fust can
be'ékpected because iongndistance transportaﬁion from No.l HI press
shop to No.4 HI assehbiy‘shop is not required any more, Furthermore,
couﬁtermeasures to cope wiﬁh_any problem can be taken without deléy

because the body assembly shop is located adjacent to the pfeéé shop,

On the other hand, in some.parts of this alternativé“rédﬁﬁddﬁt invest-
‘ment is unavoidable because a minimum eguipment is required irrespec-

tive of the production volume. Moreover, the dispersion of'persohnel

with technical skill is a negative factor from the stand points of

maintenance and upgrading of the technical level.

The centralized alternative requires some special means of transpor-
tation besides careful control to realize smooth flow of the transpdr~
tation and assembly process in view of long distance transportation

from No.1 HI to No.4 HI.

The pallet must be adopted to cope with the deformation of thin panels

and anti-corrosive protection is required to cope with corrosion

during transportation and stock.

According to the above examination the centralized alternative is
nore adequate in view of capabiiity to prevent dispersion of press
technology and large-sized facilities and to realize improvement of
technology, skill and productivity through concentration of these

resources,

However, proper steps must be taken in this alternative to solve
problems related to the maintenance of transportation facility and

process control.




1y

‘New Press Shop and Conveyance.

Theflayout of the new press shop is shown in Attached Figure 2-1 and
the list of the equipment to be installed therein is shown in Attached
Table 2-1.-

- Sketch layout'of'the New Press Shop

Such raw materlals as blanks, steel plates and the like for press-
working will be carrled by truck and other means of transportatlon
to the materials storage yard located at the left-hand side of the
'ldydut sketch. At that place they will be unloaded and conveyed by
means of the 20T/5T overhead travelling crane;' Simple blanking will
be carrled out by means 2 shears and bending is carried out by means

" of the press ‘brake.

- Thé press shop building will be divided in 4 zones, A, B, ¢, D in
the 1ongitﬁdina1 direction. One unit of 25T/10T crane will be
installed in the Zone A, one 5T crane will be installed in the Zone
B, onéIZST/loT'crane and oné 5T crane will be instailed in the Zone
C to take charge of the conveyance. The zone D will be eguipped
with one unit of 25T/10T crane and w111 be reserved for future

expansions,

- The Zone A will house the sheet metal press line equipped with one
unit of 1500T hydraulic press, one unit of 1000T mechanical press,
and one unit of 500T mechanical press that will be shared for
forming of external panéls, forming of disks, and forming of rear
axle of vehicles. These presses will be equipped with quick die
changer. This line will be provided with spaces for storage of
dice, part of machining facilities for welding and drilling, and

also space for storage of semi-finished products.

- The Zone B will house the facilities to manufacture the rim side
rings and the space to store them, the spaces to store the finished
rims and disk wheels,; the coating line facilities and the spaces to
store the finished preducts.  Since acid cleaning is required during
the rim side ring forming process an acid cleaning area will be pro-

ﬁided'outside the press shop building.
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- The facilities of the line for forming, coating and assembly of the
main frames for heavy and light vehicles are installed in the Zone

Since main frames of vehiclés'use steel plates thicker than external
panels, an area for gas'éutting of these steel plates will be pro-
vided at the beginning of the zohé C, Plasma cutting will be prac-
ticable when the method becomes ready for practical use, After éhe
cutting process the maln frame (cha551s) of the heavy and 1lght
vehlcles w1ll be formed by means of the 3000T mechanlcal press, The
main steps of mater1a1 handling at thlS press w1ll be carried out by
means of such mechanlcal equipment as material. feeder, product
remover, etc,, and the workers will take charge of subsidlary

duties, Quiék_die changing equipment will be broﬁided also with this

press,

The frames submittea fo forming will be COated afsthe coating flﬁor-
via dice storage area and semi-finished product storage area and

will be assembled at the frame assembly line. The flnlshed product
will be carried out from the loading yard after being stored at the

finished product storage area.
Construction of the New Press Shop Building

Executing the ordinary manufacturing work; inciuding press work, at
the second floor is an alternative taken into consideration to cope
with floods during the rain season and to secure the dice storage

area. The merits and demerits compared with the conventional first

floor alternative are listed up in Attached Table 2-2.

- The first floor alternative consists of providing an embankment to
elevate the work floor above the current ground level, The lower

parts of the press will be housed underground.

The second floor alternative consists of positioning the work floor

8 meters above the ground level for the lowest part of the press not

to be located under the ground level.

- The second floor alternative has the advantage of preventing the

manufacturing facilities from being affected by the water when the
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interior of the plant is flooded due to improper drainage during the
rain season but on the other hand it require hatches or rampways for
transportation of trucks and materials because the work floor is

elevated.

The dice storage area can be transferred to the first floor area.
However, the construction cost becomes expensive because the
building becomes tall (maximam height appfoximately 2B nmeters). The
second storey floorboard, girders, columns and other atructures must
have solid construction to cope with the vibration of the equipment

installed in the shop building.

- In the case of the first floor alternative, pits must be excavated
down to approximately 8 meters beneath the work floor level to house
fhe parts of the press located under the £loor surface. Such being
the case the pit must be lined with water proof mortar and further-
more drainage pumps must be provided to cope with emergency

sitvations,

- When the first floor space is used to store dice and other items in
the second floor alternative, openings will be required in the
second storey press floor to hoist the dice and the like by means of
cranes and the like and furthermore the first flcor space can not be
used effectively because of the many columns erected therein to
sécure the strength of the press floor. Such being the first flcor

space will not be so useful as a warehouse,

As can be seen, the second floor alternative has many demerits com-
pared with the first floor alternative, because in addition to the

reﬁuirement of larger construction space it involves more expensive
construction cost, Such being the case, the first floor alternative

is redgarded as more recommendable in this study.



(33

1}

2}

(4)

Estimatéd.Capital Requirement
Required Facilities

The details of equipment and devices required in the present'plan are

shown in the Attached Table 3-1.
Estimated Capital Requirément '

The estimated amount of capital required is shown in the Attached
Table 3-2. (Case 1 is for the present plan in one stage, Case 2 is an
alternative plan in two stages, The following evaluation all concerns

the one stage constructed plan.)

Expected Effects of the Plan-

The breakdown of the production costs {annual amounts) involved in the
implementation of the present plan are shown in the Attached Table
3-3.

The comparison of the saving of foreign exchange by the production of
the various items of the vehicle parts through implementatidn of the
present plan is shown in Attached Table 3-4. None of the items'Can be
expected to result in a saving of foreign exchange, Among others the
disk wheel takes uﬁ 76% of the total foreign exchange outlay of

299.5 million yen.

The equipment to be introduced with the present plan is large compared
to the production schedule and the equipment burden is therefore
excessive. As the Attached Figure 3-1 shows a sa&ing of foreign
exchange can be anticipated to result if the production output is

increased by approximately more than 33%.

By the implementation of the present plan the press related facilities
will be strengfhened and future export of press parts will become
possible (in particular of the disk wheel). Further, a system for the
production of parts directed internally to the company itself and
vehicle parts for the general market, to other industries and directed
to other Public Corporations will be possible. Therefore, since it is

possible to reach these levels of production in the future from the
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point of view of the future the implementatioﬁ of the present plan is
meaningful in the sense of establishing a foundation for the machine

industry of Burma.
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Attached Table 2-2 COMPARISON OF THE NEW PRESS SHOP
CONSTRUCTION ALTERNATIVES

Merits

Demerits

First
floor
alter-
native

« The required construction
cost is cheaper because the
building can be made lower.

+ The transportation of the raw
materials and finished pro-
ducts by means of trucks is
easier.

+Pits must be excavated down to
approximately 8 meters beneath
the work floor level to house
the parts of the press located
under the floor surface. Such
being the case the pit must be
.lined with waterproof mortay
and furthermore drainage pumps
must be provided to cope with
emergency situations.

Second
flcor

alter-
riative

* The manufacturing equipment
of various kinds including
the presses are free of the
risk of inundation during
the rain season.

*The construction cost becomes
expensive because the building
becomes tall {maximum height
approximately 28m}.

» Approximately 10% additional
construction area is required
in total compared with the
first floor alternative, even
when the dice storage area is
arranged at the first floor,
because of the rampways and
forklift hatch for access of
the transportation trucks.
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Attached Table 3-1 ' LIST OF REQUIRED FACILITIES

f: - 4-2(1) Constructxon of New Press Shop
- No 1 HI # New Press Shop -

o : o ' Items o ".Unit  No.
21 .- Bldg & Land
A Land-
B - Bldg . : _
_ Matl's for bulld‘g (asbestos cement slate&cement not incl.) Lot . 1
2 ' Imported M/E -
1 ' Building for new press shop
-1 1 Auxiliary’ facllitzes ‘tair compressor, piping matl's. etc, ) Lot 1
12 25/10 ton overhead crane w/materials ) ] Set 3
13 " 20/5 ton overhead crane w/materials o Set. 1
14 -5 ton overhead crane w/materials o ) _ 8et - 2
15 1.0 ton crane w/materials : S Set 2
+1 6 30 ton traverger . - : : : ' ' - Set 1
17 _'Electrlc materials (secondary substat'n, wiring matl's,etc.) Set 1
18 Miscellaneous . . Lot 1
2 ME for production of vehlcle stamping parts (M—III—B 1} :
21 ‘Press brake o Set X
22 1_Hanﬁl1ng equ;pment portable belt conveyor : Set, 1
2 2 2 Handling equipment: box pallet (for panel parts, matr'l only} Set i
2 3 ‘Misecellanesus Lot 1
2 4 1 Trirming dies for 1ong stamping parts Set 1
2.4 2 Tooling up for path finder ’ St 1
2 4 3 Dies for T2000%s box ’ Set 1l
2 4 4 Dies & tools for T2000 cab . Set, 1
-3 ME for production of disc wheel
3 1 Rim manufacturing line .
31 1 Coilerxr Set. 1
3 1 2 100 ton horn press (mechanical press) : set” .1
3 1 3 150 ton horn press (hydraulic press) Set 1
3 1 4 Flash batt welding machine Set 1
3 1 5 Rotary trimmer (for section steel bar) Set 2
3 1 & Flat trimmer {(for rolled steel plate) Set 1
3 1 7 Shrinker Set 1
3 1 8 300 ton hydraulic press Set 1
3 1 2 Forming roll . Set 2
3 110 Edge roll ) Set 1
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Attached Table 3-~1 LIST OF REQUIRED FACILITIES

4-2{2) Construction of New Press Shop

Phosphating tank

#:
~ NO,1 HI: # New Press Shop -
No Items Unit No.
3 111 Cooling -eguipment Set 1
- 3112 Grindex Set 3
3 113 Table lifter Set 1
3 114 Hume collecting unit {for flatt butt welder) Set 1
‘3 115 Pust collector {for grinder) Set 3
3 116 Auxiliary equipment for line Set 1
3 117 AC arc welding machine Set 1
3 2 “Disc manufacturing line
-3 2 1 1500 ton hydraulic press Set 1
3 2 21000 ton mechanical press set i
3 2 3 Multiple drill Set 1
3 2 4 Auxiliary equipment for line Set 1
3 3 - Assémbly line :
-3 31 50 ton hydraulic press Set 1
3 3 2.C02 auntomatic welder Set . 2
3 3'3 CO2 semi-automatic welder Set 1
. 3 3 4 Fume collecting fan Set 1
3 3 5 Auxiliary equipment in line set 1
3 3 6 .Tools for repairing Set 1
34 Side ring line
3 4 1 Sawing machine Set 1
3 4 2 Auxiliary equipmet in line Set 1
3 5. Prickling line
3 5 1 Degreasing tank Set 1
3 5 2 Pickling tank set 2
3 5 3 wWater rinse tank Set 1
3 5 4 Neutralizing tank set 1
3 55 Table lifter Set 1
3 5 6 Auxiliary eqguipment in line Set 1
3 5 7 Heoist crane Set 2
3 6 Ppaint pretreatment line

3 6 1 Degreasing tank Set 1
3 6 2 Hot water zinse Set 3
363 Set 1
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Attached Table 3-1 LIST OF REQUIRED FACILITIES

#: 4-2(3) Construction of New Press Shop
=~ No,l1 HI: # New Press Shop - '
No Ttems Unit’ HNo.

3.7 Painting llne
3 7 1 Under coating (dlpplng) equlpment  Set. . 1
3 7 2 Finish ¢oating {manual spraying eguipment) Set 1
3 7 3 Inspection equipment ot © 1
3 8 . Test eguipment o
3 8 1.Life tester get 1

~ 3 8§ 2 Drum tester get 1
3 8.3 Amslar tester ‘Set 1%
3 8 4 Balancer : Set -1
3.8 5 Other test tools . ‘Lot 1
39 Jig and dies ‘ U
3 9 1 Rim manufacturing dies Set -1

© 3 9 2 Disec manufacturing dies Set S1
3 9 3 Side xing manufacturing dies ‘Set 1
3 9 4 Assembly dies Set 1
3 9 5 Inspection jigs Set -1

. 310  Miscellaneous faciliteis for air & water, ete. o
310 1 Boiler _ ' ~8et 1
310 2 Cooling water eguipment:for air compressor Set 1
310 3 Cooling water eguipment:for production line Set’ 1
310 4 Raw water treatment eguipment Set 1
310 5 Porklift truck 3.5 ton Set 1
310 6 Forklift truck 2.5 ton Set 1
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Attached Table 3~1 LIST OF REQUIRED FACILITIES

#:..

4-2{4) Construction of New Press Shop
~ No.l HI: # New Press Shop -

Items

i e e iy e L £ L B o . Tl A AL, S e . e

' ME main frame production

Shearing machine 6.0 ton x 6000
Plusma cutter

Material feeder and receiver
3000 ton mechanical press
Pre~treating equipment’
Infrared oven . '

Pip priming équipment

ar¢ welding machine

.100 ton reforming press

Radial d@rilling machine
Electriec bench drilling machine
18 ton hydraulic riveter

35 ton hydraulic riveter

‘Dies for main frame

Assembling jigs

Miscellaneous

" ME rear axle housing production

O D~ 0 W N

-Press-group

Crank. press, 500 ton

Shearing machine, t13 x 2000

Press dies

Planer

washing eguipment

-Semi. automatic welding machine w/jig and tool
Special gas cutting machine

Snecial grinding machine w/jig

Miscellaneous
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Case 1y One-story Building Plan
‘(Unit: million ven)

Attached Table 3-2: REQUIRED INVESTMENT (#4-2)

. Investment
Items - - R — e
Foreign - = Lécal ~  Total
1 Bldg & Land g o L
A . land . - © 0.0 .. 0.0
B 1. Building 2843,5 1709.8 4553.3
Freight & Insurance 270.1 . - 270.1 -
Sub~total 3113.6 1709.8 ~4823.4
Import Duty - 467.0 - .- 467.0
- Unleoading - -62.3 - 62.3
Building Total 3113.6 2239.1 5352.7
. Bldg & Land Total - 3113.6. 2239.1 5352.7
2 Imported M/E (FOB) 10101.4 - 10101.4
Freight & Insurance 959,7 = 9592.7.
Sub-total 11061.1 =" 11063.1:.
Import Duty - 1659,2 1659.2
Unloading - 221,2 - - 221.2
Installation Cost - 6.4 - 6.4
Imported M/E Total 11061,1 ©1886.8 -12647.9
3 Local M/E g 0.0 © 0.0
4 Other Costs
A License Fee 466.5 - 466.5
B Eng Fee 367.2 - 367.2
C Software 0.0 - 0.0
D Interest 0.0 - . 0,0
Other Costs Total 833.7 - 833.7
Total Investment 15008.4 4125.9 19134.3
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Attached Table 3-2: REQUIRED INVESTMENT (#4-2)
Case 2: Two~stories Building Plan

{Unit: million yen)

Investment
Items -

y ' Foreign Local Total
1 Bldg & Land :
A Land- _ - 0.0. 0.0
B 1  Building 4620.3 2040.6 6660.9
2 Freight & Insurance 438.9 - 438.9
Sub-total 5059.2 2040.6 7099.8
3 Import Duty - - 758.9 758.9
4 -Unloading -~ 101.2 101.2
- Building Total 5059.2 2900,7 7959,9
Bldg & Land Total 5059,2 29800,7 7959.9
2 1 Imported M/E (FOB) 10101.4 - 1i0101.4
2 Freéeight.& Insurance 959.7 - 859.7
Sub~total. 11061.1 - 11061.1
3 Import Duty - 1659.2 1659.2
4 Unloading - 221.2 221.2
5 Installation Cost - 5.8 5.8
Imported M/E Total 11061.,1 1886,2  12947.3
3 Local M/E : - 0.0 1 0.0

4 Other Costs
LA License Fae 466,5 - 466.5
B Eng Fee 367.2 - 367.2
C Software 0.0 - 0.0
D Interest 0.0 - 0.0
Other Costs Total B833.7 - 833.7
Total Investment 16954.0 4786.9 21740.9
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Attached Table 3-3: \
_Case 1l: One~story Building Plan.

PRODUCTION COST STATEMENT (#4-2)

[reTrr -

i o T A St B B B Ak i e R Ak e ke ke

Annuval Cost Compa—
{(million Yen) nent
items e e e
_ F/C L/C " Total (%)
1 CP/RM . ' o :
Imported CP/RM {FOB) 1055.6 -~ 1055,6 33
Freight & Insurance 100,32 = 100.3 3
Import Duty -~ 173.4 - 173.4 5
‘Unloading T =23 T 1
Sub~total 1155.¢ 196.5 1352.4 42
Local CP/RM : - 0.0 Q.0 0
CP/RM Total 1155,9 196.5 1352.4 42
2 Utilities 0.0  25.9 ‘25,9 1
Variable Cost . 1155.9 . 222.4 1378.3 43
3 Depreciation 788.1 182.6 970.7 30
4 Amortization 0.0 - - 0.0 0
5 Maintenance 425.,2 107.9 533.1 17
6 Design Fee 0.0 S . 0.0 0
7 - Labor. - 12,6 12.86 0
B Ovehead ~. 149.8 149.8 5
-] Admin.Cost Lo 143.5 143.5 5
Fixed Cost 1213.3 596.4° 1B09.7 57
Annual Cost 2369,2 g18.8 3188,0 100
Unit P.Cost - '
10 Mark-up
il Excise Tax
Ex~fact.Cost
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Attached Table 3-3: PRODUCTION COST STATEMENT (#4-2)
Case 2: Two-stories Building Plan

Annual Cost Compo~-
{million Yen) nent
- ITtems . . ———— —
e F/C L/C Total (%)
1 CP/RM .

A Imported CP/RM (FOB) 1055.86 - 1055,6 31
Freight & Insurance 100.3 - 100.3 3
Import Duty = 173.4 173.4 5
Unloading = 231 23,1 1
- sub-total - 1155.9  196.5 1352.4 40

B Local CP/RM- - 0.0 0.0 Q
-CP/RM Total 1155.9 186.5 1352.4 40

2  Utilities - 0.0 25,9 25.9 1
Variable Cost 1155.9  222.4 1378.3 41

3 Depreciation 866.0 . 195.8 1061.8 32
4 hmortization 0.0 - - 0.0 0
5 Maintenance 483.6 117.8 601.4 18
& ‘Design Fee Q.0 - -0,0 -Q
7  Lakor - 12.6 i12.6 0
8 Ovehead - 158.1 .158.1 5
a Adnin,Cost - 151.4 15i.4 5
Fixed Cost 1349.6 635.7 1985.3 59
Annual Cost 2505.5 858.1 3363.6 100

Unit P.Cost

10 Mark-up
11 Excise Tax

Ex~fact.Cost -
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Attached Figure 3-1 = CHANGE IN FOREIGN EXCHANGE SAVING VS PRODUCTION
: ' VALUE, NEW PRESS SHOP PROJECT -

Foreign ekchange cost
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4,000 ~ Foreign exchange
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#4-3  Build-up.of Foundry Capacity
‘- No.3 HI: -Foundry =-

(1) . iject;ves and Outline of the Plan

- The foundry assumes the role of supplier of raw material of vehicles
- (héaﬁy*ahaulight vehicles), agricultural machinery, electrical

'apﬁliances, etc. The supplying of cast parts for manufacturing
tﬁeSé pféducts is on the upstream of the manufacturing process, and
‘although these raw materials must be of gquality and be supplied with
gdédztiﬁiﬁg for the next processing step, the presenﬁ state is such
that actual production considerably underruns the planned'produc-
tion. Problems such as delay of delivery period and inferiority of
_quality-are also Eeing pointed out by the machining function and.
assembly function. It is necessary to establish an effective supply

system of cast parts with acceptable gquality but without delay in

supply.

- The production plan for the coming ten-year period includes the
increased production., This will naturally require increased produc-
tion of also cast parts produced now. To cope with increased demand

it will be necessary to strengthen the production capacity.

- The modernization plan calls for local production of certain parts
which have been imported so far., Exhaust manifold, differential
carrier, cylinder liner are a few of examples of the cast parts that

are being planned for local production for which it is necessary to

establish a production systenm.

- To locally produce products, Burmé must import a considerable amount
of component parts from abroad, but in the case of cast parts, it
will be able to prqduce_theﬁ by using locally produced raw materials
to é.large exﬁeﬁt. For instance, steel plate scraps internally
generated at HIC are évailéble, and sand for molding can be locally
procured. Burma's high local procurement ratio with respect to raw

. materials is advantagecus in terms of both production management and
_product cost. Casting can be supplied as they are to.other'cor-
porations in Burma, and as they have a high export potential, they

should be able to play an important role in earning foreign
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currency. To attain these goals, it is necessary to establish a
sound production system in terms of gquality, production cost and

delivery schedule,

For increased production of caétihgs as above, it is necessary to
iﬁc:ease the production capacity of foundry by upgrading and
expanding its facilities. - The aim of this project is.to establish a
system fé; ekpansion of production as above. The foundry production
plan is as-per.Aﬁtached Table 1-1. Compared to the current planned
production of.3,6d0 tons/year, the production.plan after 10 years
froﬁ_now is more than double the current level, or about 7,800

tons/year.

Attached Table 1-1 PRODUCTION PLAN OF FQUNDRY

Future Total

o ) Present _ _ _ .
" Description Products Expansion Products Line
(t/y) {t/y) = {t/y) :

Heavy Vehicle ' 786 700 1,486 A& B
Agricultural Machinery 1,480 20 1,500 : A &E
Light Vehicle 590 1180 . 1,770 c
Machine Tool 25b | 200 450 A& B
Genéral Eng. Products 150 50 200 E
Export Parts 300 2,000 2,300 A
Electric Motor 44 40 -84 B &E
Total 3,600 4,190 7,790

The existing foundry has four molding lines, nameiy, A line, B iine,

C line and E line.

_shop; The characteristics of each line are as follows.

A Line : Greensand molding line

Besides these, it also has a shell molding D

Producing mass production items by semi-automatic molding

machine and also parts for agricultural machinery, parts for

heavy vehicle and export castings.
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B Line gSelf-hardening molding line

Producing parts for heavy vehicle (especially engine block).

C Line Shell molding line

L2

Producing parts for light vehicle in the main and also some

pafts for agricultural machinery.

E Line

Greensand molding line, and cement molding (old foundry)
Producing electrical (motor) parts, parts for machine tool,

export castings, ete.

D Shop : Shell molding, shell core molding

Producing molds and cores by shell molding machine, mainly
for light vehicle parts and also for some agricultural

machinery parts,

The‘present planned production quantities and the production plan
after expanding production of each molding line required to digest

the aforementioned production plan are shewn in Attached Figure 1-1.

Facilities, technology, and production management must be strengthened

in one way or another to attain the foregoing production targets.

Atfached figure 1-2 shows the forecast trend of production gquantity bf
cast parts for the next 1{¢ year period. BAs the growth of preduction
quantity will start rising sharply from the middle of the period
{after five.years), it is necessary to complete the production system

by that time,
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Cast parts to be produced by each molding line after expanding pro-

duction. are outlined as follows,

Product Line (Production Increéase

Line ' Llpe charagteristics and Conversion to Local Productxon)
A Line | Mass production of - - Parts for heavy vehlcles (truck)
medium and small sized{ - Parts for agrlcultural machinery
castings by greensand - Parts for small machine tool
molding - - Castings for- export -
- Parts for local productlon (example)
* leferentlal case
* Exhaust manifold
* Generator parts
B Line Parts not- produced in ~-‘Parts’ for heavy vehlcle (engine
lazge quantities, by block) A
self-hardening mold - Parts for machlne tool
~ Parts for motor
- General engineering castings
- Parts for.local production (example)
* Differential carrier '
C Line | Precision castings by = Parts for 1lght vehicle
- shell molding - Parts for agrlcultural machlnery
'~ Parts for local production (example)
* Exhaust manifold
* Crank shaft
* Differential case
E Line | Mass produced small - Parts for small agricultural
' castings by greensand machinery
molding and large - Parts for pump
sized castings by CO, ~ Parts for motor
sand molding ~ Parts for large machine tool
- Parts for local production (example)
* Water pump (for wvehicle)}
* Pully (for vehicle}
* Small motor case
Note: Cylinder liner which will be produced at the new foundry by the

centrifugal casting method, and aluminium piston and piston

ring which will be produced at the light alloy foundry are

excluded from above table as those will be studied éeparately.
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(2)

1}

_ To attain production of the planned guantity by assigning each molding

line with its respective share of production, it would be necessary

‘not only to upgrade the facilities of each line but those of the

material stock yard and melting equipment-and streamline the fettling/
finishing yard of castings so that the foundry as a whole will consist

of well balanced functions.

To attain these plans; the following must be implemented.

—‘Réﬁéir.énd'repladeﬁehtfof present facilities, elimination of bottle-
'necks, ihduéémént”bf conveying facilities, '

—_Expans;on of productlon ca9301ty by enlarging the material stock

_ yard and 1nsta111ng addltlonal melting furnace {(including material

chargxng system and returned material sizing fac111t1es)

- Expanszon of productlon capac1ty by overall renovatlon of the old

_foundry (E Llne)

- Expans1on of after-processxng capacxty by streamlining the

fettling/finishing vard {(including rust preventive treatment of

. castings}

- Exganéion.of C Line's casting capacity by repairing and expanding
the Line's facilities.

-~ Remodelling of A Limne to éxpand its capacity.

- Remodelling and changing of the process of B Line to expand its

capacity
Details of the Plan
Steps for Improvement and Expansion of Facilities

In implementin§ the propose& project, it is necessary to expand the
molding capacity of each line, but as this must be done without
disrupting produétion, the facilities shall be expandéd according to
the foiloﬁing steps, (However, expansion of some functions may be

ﬁéde similtaneously.)

- Flrst of all, the exlstlng fa0111t1es shall be improved, A lot of
_heavy articles must be conveyed w1th1n the foundry, but as the
ex1st1ng foundry hardly has any conveying facilities, these must be

. induced.in order to raise production efficiency. Inadequate
.capacity of the comprassor as a poﬁér source must be corrected in

order to normalize operation of facilities.
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- A small scale material stock yard exists inside the foundry now, but
_a new material stock yard including'a.scrap yard, facilities for
charging the charging buéket'with materials, sizihg facilities for
scraps will be ¢Qn9tructed batween the generator/motof shop and the
foundry, The space vacated within the foundry will be used as a
stock yard of cast products. This will be implemented under the
rationalization project of cast product finishing yard which will be
described later. As the charging system of raw materials and the
conveying system up to the melting furnace are closely related,

expansion of melting facilities will be planned simultaneously.

The entire facilities of the old foundry will‘be remodelled. - As
existing facilities are rémafkébly old and deteriorated, néw nolding
line will_Be set up and a series of facilities including sand
treatmént-equipmeht will also bé:induce&. A part of production
during remodelling of the lines will be carried out oﬁ A line and B

line.

The core making vard of B line will be relocated to the core making
vard of the old foundry after remodelling. The vacant space after
evacuation of the core making yard is plannéd to be utilized as an
intermediate product stock yard in the project for rationalizing the

finishing yard for castings which will be discussed later,

The fettling/finishing yard of castings will be streamlined,
Improvement of finishing work on castings, product inspection
facilities, inducement of equipment for rust preventive treatment of
castings, etc. will be dealt with in the overall plan for the

fettling/finishing yard of castings.

Some additional shell molding machines will be installed in D shop
for ¢ line, 1If it is to be installed after remodelling the old
foundry, the work may be executed in parallel with the improvement

of other lines.

A line will be remodelled, mainly by inducihg éope roll-over device
and changing metallic flask, to expand production capacity, During
remodelling of this line, small articles will be transferred to E
line as much as possible, and some parts of.the balance will be

transferred to B line.
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-~ B line will be remodelled and the molding process changed. The
change_in'process on B line will only be applied to the mold for the
time being.- The core making vard of B line will be relocated to a
part of the 61d foundry after remcdelling to improve working
environment. The evacuated core making yard will be effectively

utilized as a part of the fettling/finishing rationalization plan.
2} Contents of Each of the Measures to Realize Increased Production
a}) Improvement of Present Facilities

As stated already, casting production is planned to be increased
from 3,600 tons/year to 7,800 tons/year. To attain this, present
facilities must be improved by replacing shot blasting machine and
other old facilities, eliminating bottlenecks such as insufficient
capacity of compressor and inducing conveying facilities to convey

raw materials and products,

Regarding compressors of the foundry, the operating air pressure
within the foundry is generally declining due to diversion of shop
air to other adjacent shops (AME No.l and the light wvehicle
forging shop). The necegsary air pressure is nermally around

6 kg/cm2 but it occasionally drops to around 4 kg/cm2, which
lowers the molding capacity and also causes casting defects

originating from faulty molds.

The compressor Ccapacity of present foundry is as f{ollows.

Necessary Air Volume No. of Compressors

~ Foundry ° ) 18.9 Nm3/min 75 kW x 2 sets
{(except C line)

- 01d foundry 10.0 Nm3/min 75 kW x 1 set
and C line {Presumption)

The additional air volume required in conjunction with the pro-

posed modernization plan is as follows.
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b)

Necessary Air Volume

- Enlargement of material stock ' ‘ 5.2HNﬁ3/mih“'
yard/capacity expansion of A line :

- Overall remodelling of old ' 9.5 Nm3/min
foundry : : :

- Process change of B line 1.4 Nm3/min

- Rationalization of fettling/ : 1.5 Nm3/min

finishing yard

Total 17.6 Hm3/min

shop air from the compreSSor.planned in this project will be
supplied to the entire foundry and also'to AME No.l, while the
forging shop will have its own compressor installed. Shop air
consumed by AME No.l is assumed te be 30% (5.7 ¥m3/min) that of
the foundry (except C line and old foundry). “ '

accordingly, the shortage of shop air will be 23.3 Nm3 (= 17.6 +
5.7). '

Cne additional'compressor with the fated_capacity of 150 kW will

be installed to cover the foregoing shortage of capacity.

Enlargement of Raw Material Stock Yard and Installation of

Additional Low Frequency Induction Melting Furnace

- The space for stoéking raw materials for melting which now
exists in the back of the elecirical room of existing low fre-
- quency induction furnace is extremely small, being only 18§ m X

5 m.

Since it would be impossible to enlarge the raw material stock
yard within the available space of present foundry, it is
desirable to set up a new one in thé space betﬁeen the genera-
tor/motor shop (AME No.l) and the foundry. The raw material
stock yard will be divided into three shops, one as the stock
yard of scrap materials, the second as the automatic material
charging facility, and the third, sizing facility of returned

materials.

- Scrap material stock yard will be partitioned by type of

materials with concrete bunker, In other words, it will manaée
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melting raw materials by classifying them into returned casting
scraps, pig iron, steel scraps, punched forging scraps, turning

. ¢hips, eteo,

- Automaﬁic material charging equipment not only dispenses the
proper quantity of raw materials for welting from the storade,
but weighs and blends them as well for feeding into the charging
bucket. The charging bucket is carried by a specialized
monorail.up to the top to the melting furnace and feeds the raw
materials into the furnace. Accordingly, it is desirable that
the project for material stock yard facilities and installation
of the new electric furnace will be implemented at the same

time.

- There is no sizing facility for returned materials yet.
Therefore, it is considered necessary to install sizing facili-
ties to recover and reuse medium and large sized returned '

castings and punched forging scraps for the following reasons.

Principal raw materials used in producing castings are pig iron,
steel scrap, returned castings, ete. The mixing ratios of these
materials differ depending on the quality of castings demanded,
but generally, returned cast iron material is used in the ratio of
between 20 to 50%, which is procured by recovering and using

riser, sprue, runner and defective castings generated within their

own shop.

As for recovery of internally generated materials, small ones can
be recovered and used as they are and HIC's foundry naturally does
this, but medium and large sized castings cannot be charged into

the melting furnace as they are, and are therefore abandoned,

As the existing 3 ton low frequency induction furnace has the
crucible diameter of 700¢, charging materials smaller than this
diameter can be charged into the furnace as they are. It is
desirable, however, to make the size of charge materials about 1/3
of the mouth diameter of the furnace in order to save electric
power and to prevent oxidation loss and change of property of

molten metal. Many of the castings which HIC's foundry recovers
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_ and uses are small in size as they are mainly for.vehicies and
agriculthrallmachinery, and. the fOuhdry also produces engine _
blocks for heavy vehicles and castings for machine tools such as
large lathe, these can not be recovered and reused unless they are

first crushed somehow,

If yield of casting rises and defective ratio falls by the im-
provement in caning téchnolqu=in'the future, it would naturally
lead to.a greater need to recover and reuse'defective-large
castings. 1In order to recover and recycle those maﬁerials,

crushing equipment must be induced.

Punched forging scfaps must be sorted into carbon steel'and spe-
cial steel at the generating shop and separately stocked in scrap
boxes. When-cerfain qnantities have been'accumuiated,-these will
‘be plled up in their respectlvely designated partltloned block

within the foundry's scrap yard.

Of the punched»oﬁf forging scraps, those wifh connecting frames
like the punched blanks for hoes are not used very much now as
they are bulky and the required weight can not be charged into the
charging bucket._ . |

In order to effectively utilize those punched-out forging blanks,
it is necessary to press them into block form or cut them into

small pieces.

- Regarding installation of an additional melting facility, its
relevancy with the material charging facility has already been
stated in the section on the_latter_fagilitg,.rThe melting faci-
1ity is to supply molten metal mainly to molding A line and will
be installed opposite to A line. The current facility consists
of three sets of 3 ton low freguency induction furnaces {(with
three power sources). As the planned increase in pfoducfion can
not be coped with the existing facility, an additional 3 ton
furnace will be installed to make the facility consist of four
sets of 3 ton furnaces {with four power sources). (As a stand-

by unit, one furnace body only has'already been delivered.)
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Capacity Expansion by Overall Remodelling of the 01d Foundry

The old foundry produces small articles by using small jolt-

squeeze molding machines, This molding wachine however is con-

siderably old, and as the sand control facilities are also
imperfect, quality and productivity of casting are remarkably low.

Meanwhile, castings for large machine tools are produced by the
cement-sand molding method but these are highly defective, having

such defeéts'as sand inclusion, blow holes, etc. and the defective

'ratio of defects is as high as 50%. There is a Fulmina furnace

(fuel oil fired rotary furnace) for melting which is not used now.
Actual production'in 1987 was 242 tons/year, which is a large
decline in productivity compared to the design prbduction capa-

city.

" The production program under the modernization plans proposed at

this time called for the production capacity of about 1,500
tons/year, which necessitate overall improvement of the equipment.
Production of small castings which are now produced on A line as
well as production of cast parts for motors and agricultural
machinery'will be transferred to this line as much as possible.

To accomplish this, a new automatic flaskless molding machine will
be induced to organize a molding line. Also, foundry sand mulling
and feeding equipment and a series of facilities which can con-
tinuously perform fettling/finishing of castings such as cooling,
separation of foundry sand, shot blasting and separation of return

materials will be induced.

For melting, two sets of 3 ton low freguency induction furnace
will be installed in place of the current Fulmina furnace to also

cope with increased production of castings on C line.

To replace the conventional cement-sand molding method, either the

€0y method or VRH-CO2 method {Vacuum Replacement Hardening CO2
Process) will be induced. The new method will be applied to the

cast parts for large machine tools. As sand treatment facilities,

a simple sand treatment plant including reclamation equipment of

CO5 gand and sand mixer will be induced, To produce large
castings, the present 5 ton crane is inadequate in capacity. It
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. i8 necessary to induce cranes of around 10 tons in capacity and

reinforce columns and girders.

Rationalization of Fettling/Finishing Yard and Rust Preventive

Treatment of Castings

There is a fettlxng/f;n;shlng yard for castlngs with a space of
20 m x 110 m in the back of the moldlng shop of foundry. This p
fettllng/flnlshlng yard currently performs flnlshlng work of more-

than 2,000 tons/year of castings (actual for 1987), but according

to the modern1zat10n plan, it must dlgest about 7,800 tons a year,

‘As it stands now, a considerable space_of the work yardrls

occupied by products due to poor planning and shortage of material
handling equipmests Therefore, in ordex to'cope with the drastic
increase in future production, a drastic rationalization pian
1nclud1ng the automation of some grinders is necessary besides
extending the work hours by adopting a two-shift system. ' In order
to cope with increased production, a more rational use of the
fettling/finishing yard is necessary. - Products handled at this
fettling/finishing yard are diverse, ranging between 0.2 kg to 300

kg a piece in size, so that it would be difficult to find a solu-

tion based on the idea of dealing with a single kind of product.
Accordingly, the process yard will be divided into about three
blocks, each to be provided with a processing line suitable for

each respective product.

For the stock yard of intermediate products, the space that will
become available after relocating the pepset core making yard {(the
core making yard to be set up after the remodelling of the old

foundry) will be used,

For the stock yard of final products, a simple multi-shelf ware-
house will be built on the space currently used as the melting

material stock yard which will be vacated when the new raw

i

material stock vard is set up.

For finishing on the grinder, the relatively inexpensive automatic
grinder for round products will be installed in addition to the ’
currently used one. It will become possible to finish flywheels

and manhole covers more efficiently by this.
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As some ductile iron products are included among the castings that
are planned to be locally pfoduced, the present annealing furnace

will be remodelled to be able to cope with them, at which time the

control method of furnace temperature will also be changed to a

new one.

The produdt'inspection yard will be ehlarged as a part of quality
control on castings., Facilities to be added are the basic

marking-off tools and measuring instruments.

. The proposed:project will not include the three~dimensioconal
measuring instrument which is expensive and difficult to operate,
inspect and maintain and the digital display measuring instrument

which is also difficult to maintain,

At the grinding workshop in the fettling/finishing yard where the
work environment becomes poor due to dust generated by the
grinder, a booth for the grinder will be provided from where air

will be exhausted by propeller fan,

For moving and carrying products, an additional 2-ton suspension
crane similar to the existing one will be installed, and the crane

- rail will also be extended.

At present, rust-preventive coating is applied only to products on
the shell moulding line (cast parts for light vehicles). &as
requests for rust-preventive coating have been submitted by the
agricultural machinery and heavy vehicle production functions,

new rust-preventive coating facilities will be installed.

If all of the casﬁings are to be coated, however, the facilities
would becéme too large and lead to a cost increase and shortage of
épace. Also, as rust-preventive coating is unnecessary for some
products, it would be necessary to narrow down the applicable pro—'

ducts to some extent,

As coating facilities, the plant at Mamootie (hoe) painting shop

may be utilized, although it would depend on the frequency of use.
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Booth and propeller fan will be provided for ventilation of said

fust—preventive coating facilities..
Expansion and Upgrading of C Line (Shell Molding Line}

C line malnly produces cast parts for 1lght vehlcles and also some
parts for agrlcultural machlnery by the shell moldlng method.

Major cast parts are englne block, cyllnder head, crank shaft,
etc., The production quantity of these was 282 tons in 1987, whlch
is less than half the planned production guantity. -Among the
existing facilities, troubles with the shell ﬁolding machine, and
deteriorated sand recovery facilities which often breakdown are

hampering production,

The installed production capacity is estimated to be-SUb tons/year
which is inadequate to cope with the planned future production of
1,770 tons/year. The existing shell molding capacity is insuf-
ficient to meet the planned production increase including the
production of 2,000 cc engine so that new shell molding machines
must be installed. The capacity of the existing melting facili-
tiés is also short but this can bé:coped with by_iéceiving the
supply of molten metal from the low frequency induction furnaces
(3 ton x 2 sets) which will be lnstalled at the time of remodel—

11ng the old foundry.
Expansion of Casting Capacity of A Line

The planned production guantity of A line for 1987 was 2,308 tons,
but the actual production was 1,233 tons. One of the reasons that
hampered production was the fall in moléing capacity due to shor-
tage of shop air thus insufficient préssure'which produced faulty

molds and turned out products of dissatisfactory quality}

It is hecessary to eliminate these bottlenecks, hut repairing of
the line alone would not be enough for A line to meet its share of
planned production increase of 3,500 tons/yeaf called for in the

modernization plan.
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A line consists of only one line now and production will be
carriéd out on this line without adding another line, but it is
necessary to change a paft of its configuration., Castings being
produced at the foundry now have somewhat changed since the time of

its establiéhmént, and considering that some of the parts are to be

'10Cally'prbdﬁced and that some may be exported in the future, it

would be necessary toe remodel the line to cope with anticipated
changes. 1In other words, certain castings required setting of a
core to the cope, for which the installation of a core roll-over
device is desirable both in terms of required man-hours and quality
confirmation., The currently used metal flask which even a slight
difféience of size would slash down the production of cast parts by
half would have to be replaced with a larger sized one that can
produce cast parts for new equipment models and also produce ducf
tile iron cast parts for heavy vehicles (parts planned for local/
production in the future) which reguire a deeper cope flask than

the presently used one,

These measures would increase the quantity molded, increase the
molding speed, and stabilize wold quality to meet the demand for

increased production.

Increased Production and Change in Process of B Line

B line is producing cylinder blocks of trucks for heavy vehicles.

Actual production in 1987 was 263 tons, This molding line was
exclusively designed for production of cylinder block {(for heavy
vehicles), and if only this product is produced, the 1£ne has the
installed capacity to produce about 800 tons'per year.

Accordingly, in order to meet the call for increased productien,
the main product of this line should be cylinder blocks, besides
which it will also produce cast parts for machine tools and general
engineering cast products, Of these, cast parts for large machine
tools will be produced on the molding line of the old foundry after
remodelling while medium sized cast parts will mostly be produced
on B 1ine except mass produced medium/small sized cast parts which
will be produced on A line, 1In terms of facilities, partial repla-
cement and upgrading of sand treatment facilities, replacement of

core facilities, and inducement of equipment involved in the
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(4)

1}

VRE-COy process (Vacuum Replacement Hardehing CO2 Process) which is
mentioned later would be neceséary fo'achieve tﬁe’inereased'produc-
tion target, but for -the most parﬁ;_the existing facilities can be
.divefﬁed and.reﬁodelleda

_Foun&ry'layopt after remedelling is shown in Attached Figuré 2-1.

Estimated Capital Requirement

VRequired'Facilities

) The detalled llSt of machlne and equlpments requ1red in the present

plan is shown in Attached Table 3-1.

Estimated Capital'Reqhirement

The estimated capital requirement is shown in Attached Table 3-2.

Bxpected Bffects of the Plan
Foreign Exchange Saving

If cast parts is imported without implementing the present plan, the
cast parts costs 163,072 yen/ton. In ofher'words, import of one ton
of cast parts results in 163,072 ven of foreign exchange outflow,
Therefore, domestlc productlon of one ton of cast parts contributes to
88,487 yen of foreign exchange sav1ng as shown below. (Assumed pro-

duction 1ncrease: 5,400 tons/year)
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Foreigﬁ Currency
Required at

Implementation of Plan

Foreign Currency
Reguired for

Import

Cost . of éatts

{yen per ton}

{yen per ton)

- 148,247

Raw Material Costs 44,474 -

Freight & Insurance 4,449 14,825

Sub-total 48,923 163,072

Working equipment 17,769 -
costs

66,692 163,072

TOTAL

Note: The working equipment costs are only for the additional

costs incurred by this plan.

.Table 3-3.

For detail, see Attached

Casting material costs is assumed 30% of cost of parts,
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-2) Production Cost Reduction

A comparison of production_casts_fé:'one ton at present and after the

implementation of the present plan is as follows;

Production Costs - 'Present

After Implementation Prodiucticn. Costs ' ,%
of the Plan . o \

Imported CP/RM costs : _
" FOB price . 44,474 44,474 .

Freight & insurance - 4,449 4,449
Sub-total - _ . 48,923 . 48,923
Local CP/RM costs 63,615 63,615
Depreciation 70,722 113,991
Utility costs 6,556 13,595
Labor costs 1,000 : 2,252
‘Overheads 12,407 13,554
Admin. costs ) 11,630 12,909
Other costs 43,670 15,800
Sub-total . . 209,600 - © 235,716 %
Mark-up, profit - -
Excise tax - » : =

TOTAL : : 258,519. . 284,639

Note: Present production cost is the actual cost in 1987 with
3,400 tons of melting quantity and 2,400 tons output,
Production after implementation of the plan is 7,800 tons
output/year. '
Thus, the implementation plan contributes to 72,511 yen/ton of
production cost reduction. the detail of production cost is
given in aAttached Table 3-3. The relationship between produc-
tion volume and production cost is shown below. )

Thus, the implementation plan contributes to 26,120 yen/ton of produc~

P17

tion cost reduction.

The detail of production cost is given in Attached Table 3-3. The
relationship between production volume and production cost is shown

below,
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& change in Unit production

Annual production

" annual cost

production (ton/year) {yen/ton)
-40% 3,240 398,247
~-20% 4,320 . 310,917
Base 5,400 258,519
+20% ' 6,480 223,586

+40% 7,560 198,635

3) Number of Years Reguired for Recovery

The foreign capital investment on the present plan is expected to be

recovered in 3.9 years, as shown in the following formula.
{The number of yvears required) = A/(B x C)

Where, _
{3) = Estimated foreign exchange required (1,859.9 million yen)
{B} = Foreign exchange saving per item (26,120 yen/iton)

(<)

Annual production (5,400 ton/year)
"4) Other Effects Expected £rom the Plan

The following effects are anﬁicipated from implementing the present

plan:

1. Increase in production capacity
2. Possibility to maintain the output quality at acceptable level

3, Fofmulation of basis for future export of cast products/parts
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. Attached Table 3-1 LIST OF REQUIRED FACILITIES

#: S 4-3{1) \IﬁEtease of Casting Capadity
- No.3 HI: Foundry -~

Ro Items Unit No.

1 Bldg & Land

A Land |

B "Bldyg

2 _ Imported M/E.
i Repa;r/replace deteriorated M/E
11  Replace:shot blast'
11 1 Table type shot blasting machine ' S e T . Set 1
1 1 2 bust collector with duct : " Set 1
1 2 Additional air compressor :
12 1.1'x 150kW air compressor . © Set i

- 12.21 x afrer coolér, etc. . ) o . Set 1
i 2 3 Other machlnes & equipment ) Set 1
13 Transp & mat'’l handl' g eqpt ) )
1 3 1 Crane truck j Set 1
1 3 2 Fork lift truck: cap. 54 000kg . : - : g Set 1
1 3 3 Fork lift truck:cap. 2,000kg- ) Set 4
1 3 4 Battery powered fork lift truck:cap. . 1, DOOkg ' . Set 1
1 3 5 Shovel loader for the handling. of sand’ : ' S ~Set 1
1 3 6 One wheel truck for the transportatlon of sand cap. 100kg Set 5
1 3 7 Trailer for the transpertation of various matters - Set 5
1 3'8 Hand pallet truck ‘for the transportation of pallets Set 15
1 3 © Hand truck for the transportation of variocus matters Set 10
1 310 Hand truck for the transportation of core pallets _ Set 10
1 311 Drum handling truck Set 2
1 312 Gas cylinder handling truck for the transportatlon . Set 1
i1 4 Repair/replace shell mold M/C
1 4 1 Bucket conveyer for shell molding M/C - . : ' Set 1
1 4 2 sand washing M/C Set 2
1 4 3 Repair of shell mold M/c : : Set - 1
1 4 4 Repair of magnetic separator Set 1
2 Extension of raw material yard, melting capaicty, and im- Set. 1

Provement of molding line (A-line)

3 Reconstruction plan of old foundry : Set 1
4 Improvement of cleaning & fettling shop Set 1
5 Increase of C-line capacity Set 1
1) Procass convert of self-hardening line B Set 1

Note: Detail of item 2 through 6 of "2 Imported M/E": See attached tables.
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Attached Table 3-1 - LIST OF REQUIRED FACILITIES

'4~3(2) Build-up of Casting Capacity.

#:
~ No.3 HI: Foundry -
No Items Unit
7 -Over-all repair of existing foundry
7 1 Flaskless molding line {(E-line) Set
7 2 Sand plant for E-line - . Set
7 3 Increase of melting capacity in old foundry Set
7 4 -Improvement of core making and machine tool molding Set
7 5 Other machines & equipment Set.
8 Improvement cleaning & fettling shop
&1 Stacker crane and storage rack Set
8 2 Special designed automatic grinder Set
8 3 Dust hood and propeller fan and suspension crane extension  Set
8 4 Improvement of stress relief annealimg furnace Set
8 5 Scribing and inspection instrument Set
8 6 Dip coating facility Set
8 7 Other machines & equipment Set
9 ' Addition of shell M/C
9 1 ‘additional shell M/C (VF-C) Set
9 2 - Additional mold- . - - Set
10 Process .convert of self-hardening ling B
10 1° Process convert of B-line Set
-10 2 Metalic flask (addition) Set
10 3 Re-construction for sand plant Set
10 4 Replace & re-layout of core making Set
105 ' Set

Other machines & egquipment

= p

e =

e

H o e
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Attached Table 3-2: REQUIRED INVESTMENT (#4-3)

. ﬁﬁni;éfmiiliqn yen)

. _ Investment - :
Items : ———— - - -
Foreign Local Total
1 Bldg & Land
A Land - 0.0 - 0.0
B 1 Building 0.0 . 0.0 - 0.0
2 Freight & Insurance 0.0 - 0.0
Sub~-total a.0 0.0 0.0
3 Import Duty - .0 0.0
4 . Unloading - 0.0- . 0.0
Building Total 0.0 0.0 - 0.0
Bldg & Land Total 0.0 0.0 0.0
2 1 Imported M/E (FOB) 1400.5 _ - 1400.5
2 Freight & Insurance ~l40.1 - 140,1
Sub~total 1540.6 - 1540.6
3 Import Duty . 231.1 231.1
4 Unloading ; - .30.8 -30.8
5 Installation Cost - 3.4 C 3.4
Imported M/E Total 1540.6 265,3" 1805.9
3  Local M/E _ - 0.0 0.0
4 Other Costs
A License Fee = 0.0 - 0.0
- B Eng Fee 217,8 - 217.8
o Software _ 101.5 - ip1,5
D Interest 0.0 - - 0.0
Other Costs Total 319.3 - 319.3
Total Investment 1859,9 ~  265.3 2125.2
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Attachea Table 3-3: PRODUCTION COST STATEMENT (#4~3)

20 4 i 2 M P L T e e ek bk

Annual Cost Compo-
S (million Yen} nent

¢ Items e =
: F/C L/C Total (%)

1 CP/RM - _ :

" AImported CP/RM (FOB) 240.2 - 240.2 17
Freight & Insurance 24.0 - 24.0 2
Import Duty - 39.6  .39.6 3
Unloading oo 5.3 5.3
. Sub-total 264.,2 44,9  309.1 22

B Local. CP/RM - 343.5 343,5 25
" CP/RM Total 264.2 38B.4 ' 652.6 417
2 Utilities _ 0.0 35.4 35.4 3
¢.. Variable Cost 264.2 423.8 688.0 49
3 Depreciation - 2.4 289.5  '381.9 27
4  Amortization 0.0 - 0.0 0
% Maintenance - 6.2 144.7 190.9 14
& Design Fee 0.0 - 0.0 0
7 Labor - 5.4 5.4 0
8 Ovehead - 67.0 67.0 )
9 Admin.Cost - 62.8 62,8 4
Fiked Cost 138.,6 569.4 708.0 51
Annual Cost 402,.8 993.2 1396.0 100
Unit P.Cost 258518,5
10 Mark-up 0.0
11 Excise Tax 0.0
Ex-fact,Cost 258518.5
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~ Attached Figure 1-1  Production increase for each molding line
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Attached Figure 1-2  Trend of Casting Parts Production
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ATTACHED FIGURE 2-1 Macine Layout of Foundry after Renovation
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