#4-4 Increase of Forging Capacity

{1)

- No.3 HI: Forging Shop -

objectives and Outline of the Plan

The existing fdrging shop was initially built to mainly produce forged

parts for light vehicles, Althdugh it is now producing some of the

forged parts for héavy'véhicles and agricultural machinery, it is not
capable of producihg large forged parts. For increased production it

is necessary to expand its facilities,

The production plan calls for an increase in the production of forged

_pafts'beihg'locally pﬁoduced now. The current planned production

quantlty of 363 tons/year will have to be about twice in the future.
To accompllsh this it will be necessary to expand the productlon capa-

city of the existing forging shop.

The Renovation Plan includes projects to produce other  forged parts

locally in the future, but as they are mostly relatively large sized
parts, it will not be possible to produce them with the existing faci-

lities which are small in capacity. To cope with this situation, it

willlbe necessary tqrinduce the larger sized forging facilities com-

mensuraté to the forged parts being planned for future production. As
the existihg forging shop is small and has no room for expansion, a

new one will have to be constructed.

The hnew fofging shop will be planned to have the capacity to be abile
to cope qith demand from other corporations to a certain extent and

also to be able to expoft semi-finished products in the future. The
objective of this project is to develop facilities for increased pro-

duction as above.

Production Plan

The production plan for forgings is as shown ‘in aAttached Table 1-1.
according to the future plan, the incremental production of forged
parts which are locally produced now will be about 290 tons/year, as a
result of whlch, the future production quantlty will become about

wice as large as the current level, as mentloned already.
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Meanwhile, parts which will be ldcaily proauced in the future are

planned to be 1,030 tons/year,

Neither crank shaft for heavy vehicles

nor parts for tractors and rail buses are included in the plan,

i

Attached Table 1-1  PRODUCTION PLAN OF FORGINGS

Future

_ Present Total
Description Products | Expansion | Products Shop
' {t/y) (t/v) (t/y) . .
Present Light Vehicle 15.72 140.85 216.56 | Existing
Products Heavy Vehicle | 217.30 132.77 350.07 | Shop
_______ | Agri. M/E__ | 75,37 | _ _18.86_| _ 94.23( _ _ _ _ _ |
Sub-total (1) 368,39 292,47 66C.86
Products of | Light Vehicle - 175.00 175.00 ] New. Forging
Localization | Heavy Vehicle 835,00 835.00 | Shop
_______ _Spare Parts | _ - _ |_ _20.00 | _ 20.00{ _ _ _ _ _
Sub-total (II) - 1,030.00 | 1,030.00
Total 368.139 1,322.47 1,690.86

The following figure shows the trend of yearly production plans.

The

parts whose production is planned for localization will begin to be

produced from the mid-point of the 10 year plan, and as theserparts

are larger in size compared to those of heretofore, the pfbdubtion

gquantity (in terms of weight) will sharply rise as a trend as shown in

Attached Figure 1-1.

In order to attain the aforesaid plan, the following must be

implemented.

1)

Existing Forging Shop

a) Repairs and Replacements of Existing machinery and Equipment

Existing facilities include some machinery and equipment which have

become old and worn out or which have been used without adequate

periodical inspection and maintenance.

ditioned,

and trimming presses need tc be overhauled.
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b}

As the plan calls for coping with the increased production of
forged parts which are already produced locally by fully operating
the facilities of existing forging shop, it will be necessary to
recondition every machinery and equipment into perfect operating
‘condition to prevent production from being disrupted due to break-
down, Also, some of the machinery and equipment, jigs and tools

which have become old and worn out must be replaced.
Elimination of Bottlenecks

The 3 ton air drop hammer which is being operated in three shifts
Arecords thé highest usage rate in the existing forging shop now. A
new 3 ton air drop hammer was recently induced but the trimming
press which should also have been induced as a pair is lacking.
These iwbalances should ba immediately corrected in order to

operate these machinery and equipment normally. Also, the present

'capacity'of compressed air supply is insufficient to operate the

aforesaid new 3 ton hammer, so that two new compressors must be

installed. The existing two compfessors should alsc be coverhauled

and reconditioned.

The amount of compressed air required for the forging shop is as

follows.

- Pressure of compressed air used : 5.5 - 7.0 kg/cm2
- Amount of compressed air required ..:—- 112 m3/min
{when four units of hammer are operated simulataneously}

E

- Required pressure of compressed air each hammer:

1/2 ton air drop hammer ¢ 10 m3/min x 1 unit
1 ton air drop hammer : 16 m3/min x 1 unit
3 ton air drop hammer : 43 m3/min x 2 units

Furthermore, the machinery and equipment which are lacking in the
facilities of the line, namely magnaflux flow detector, shot

blasting machine, etc., must be induced.
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2)

o) Conveying Equipment

In the fq:ging shop, conveying equipménf_are“néeded forlconbeying_
materials, cbnveyihg‘semi—finishéd.forged_parts'tb'ﬁhe next pro-
cessiﬁg'step;and shippiing of finished_products; but the forging

shop. does not_have,a conveying_quipmént'ﬁf its own.. - Because of

this, some works Are.not carried out wi£h proper timing.-.It is

necessary to provide the forging shop with conveying equipment in %g

order to eliminate idle time.
New Forging Shop

In the modernization plan, the new forging shop will primarily produce

forged parts which are planned to be locally produced.

The new shop will be constructed in No.é‘ﬁi-and designed to be capable
of préduciﬁg fdfged pérté‘for heavy.and iight vehiCIes._ Of the parts
for heavy vehicles, crank shaft is not plénned.fof local pfoduction,
however; As corank shéft for heavy vehicles ;equires'large sdale.faci_
lities, ité_local prodiction is not justifiable both in terms of

investment requirement and the difficdity in acéuiring'necéssary tech-

nolegy in the light of the present production plan (about 10,000
pes/year). Even in the advanced countries, the actﬁal situation is
that this sort of crank shaft is not produced by ordinary forgeries
but only by a limited number of specialized forgeries who undertake
production of crank shafts for each respective vehicle manufacturer,
Accordingly, products considered for local production will be rear
axle shaft, big gear, knuckle arm, front axle, etc,, but excluding

crank shaft for heavy vehicles,

Pacilities will not be separate for heavy vehicle ?arts and for light
vehicle parts as planned by HIC but made usable for both in order to
avoid duplicating investment. BAs the largest forged part will be
front axle for heavy vehicles, facilities capable of producing pro-

~ 4
ducts up to this size will be considered. %E

Forging hammer that can cope with future demand for large forgings

from other public corporations in Burma will be selected,
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(2)

Details of the Plan

1) Existing Forging Shop

a) Reconditioning and Improvement of Existing Facilities (#4-4-1)

Existing facilities will be reconditioned so that each machine and
equipment will be able to fully demonstrate its respective capa~

city.

1. Repairs and Overhauls of Facilities

So far, minor repairs of the forging machinery and equipment
were made every time the need had arisenr, but the present con-
dition is such that the deterioration of facilities is so bad

that they regquire overhauling.

all trimming presses (3 units) will be overhauled, Two hammers
for 1/2 ton and 1 ton will be overhauled. Especially since the
hammer 1 ton has cracks on the frame, it should be carefully

repaired.

- Trimming press {overhaul): 3 sets
(100Tx1, 1,300Tx1, 1,5007xl}

The following major repair parts for overhaul will be provided

for local repair work.

. Metals (sizes will be measured and finish machining will be
done locally)

. Replacement'of all valves and packings

. Blectrical accessories for the structural body of press,

etg, .
- Air drop hammer (overhaul): 2 sets (1/2T x 1, 1T x 1)

The following major repair parts for overhaul will be provided

for local repair work.
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. For 1/2T hammer ....cseeeves0s 1 Set
* Ram, ram bush
* Guide
* Piston rod, ring

* Sow block, packings, etc.

« FOr 1T hammer .v.sessesesassess L1 st _ _
* Right and left frames - . @
* Guide
* Piston rod, ring
* Locker arm

* Accessories for motion crank, etc.

In.order to secure the necessary supply of compressed air for
the forging shop, existing comptesso;s will be overhauled and
made operable. Also, the crane will be completely repaired to

‘make them trouble-free.

- -Compressor (BTD type) (overhaul): 2 sets

- 37 travelling crane (repair) : 1 set
2. Facilities to be Replaced : . . %E

out of the three material cutting machines now held, one is not

. used. As this machine is of the old type for which parts cannot

be supplied, it must be replaced.

Damaged trimming blades {dies) and seriously damaged forging

dies which are considered unrepairablie will also be replaced.

-~ Material cutting machine : 1 unit

-~ Trimming dies, forging dies: one complete assortment

3, Conveying Equipment

s

To eliminate idle time due to dissatisfactory haulage, forklift
truck (2T x 1) for exclusive use of the forging shop will be

induced,

b) New Machinery, Equipment, Jigs and Tools to be Installed or
Provided for Eliminating Bottlenecks ($4-2-2)

el



Facilities necessafy for eliminating bottlenecks will be induced in

order to smoéthly carry out production,

y o .
- The new 3T air drop hammer which has been induced as stated pre-
viously requires a 5007 trimming press and a heating furnace to

comprise one complete set, The trimming press is lacking now and

will haﬁe to be ihduced.

. - Existing compressors are deficient in capacity to supply
necessary compressed air to the new 3T air drop hammer, so that

two sets of new 150 kW compressor will be induced.

- Tail-end processing aftér fOrgin§ consists of shot blasting, non-
destructive inspection, bending correction, heat treatment and
other processes. As the existing.forging shop does not have its
own facilities for these processes, the facilities of the foundry
and the hand tool forging shop have to be diverted to carry out

these processes.

as every shop will nof have any spare capacity in facilities when
production is increased, magnetic flaw detector, demagnetization
device and shop blasting machine will be induced for the forging
shop under this project. As the existing shop building is toco

small to install them, a new building will have to be built.

~ Dies are placed directly on the floor of the forging shop, which
is deterimental to workability and quality of dies., In order to
better manage the dies, a die storage shelf will be provided,

This will also allow more effective use of the shop's space.

- Containers for transporting raw materials will be provided so as

to improve product management.
2) New Forging Shop (#4-4-3)
a) Product Item

- Forged parts for heavy fehicles;

Knucke arm, knuckle steering, rear axle shaft, front axle, etc.

- Fbrged parts for light vehicles;

knuckle steering, rear axle shaft, front axle, etc,
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For: the new forging sh#p,'féciiities capable of produding forged
parts for heavy and light vehiclés as above will be plannéd. The
builaing area of the new shop will be plahned to be 2,430 m2 (90m x
27m). Attached Figure.Z—l shows its approkimate léfouﬁ (as an

" exmaplé).

b)

Major Facilities to be Induced and Their Functions .

—.Ai; drop hammer with.a capaéity of lO'tonszwill.be induced to
make it possible to produce forged parts for heavy vehicles
{except crankshaft for heavy vehicles) and also large sized

forgings for other corporations,

= 7" upsetter will be induéed'to:forge rear axle shaft;, This
upsetter however will be too large for small siged forgings, such

“as small rear axle shaft B-600.°

- 36% reducing roll will be induced for forging front axle and rear

_akle shaft, etc.

- 1,500T trimming press will be induced to. remove burrs after

fofging.

- 1,500T7 forming press and 1,500T coining press will be induced for

producing front axle; ete.

~ Three sets of heating furnace will be induced for heating

forgings for reducing roll, 10T hammer and 7" upsetter.

- Annealing furnace and tempering furnace will be induced for heat

treatment.

- Shot blasting machine will be induced for tail-end processing of

forged parts.

- Magnaflux flow detector and supersonic flaw detector will be

induced for non-destructive inspection of forged parts.
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c) Approximate Processing Steps of Forged Parts

The following table shows approximate processing steps of typical
forged parts, '

Gear Knuckle | Front Axle | Rear Axle.
Shaft
Heating o o o}
Reduce Roll o o o
Heating o _ o
.Forming . o
iOT_ﬁémmér ' - o] o o o
Trim & Restrike o § (o] o
Heating o
Up-Setting ' o
Quench/Temper : Ke) o
annealing : o o o
éoininé _ o o o
Shot Blasting o o o o
:_Magnéflux insp. . o] o
Superscnic Insp. o
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{3) BEstimated Capitai Requirement
1} Required PFacilities

The detailed list of machine and equipwments required in the present

plan is shown in Attached Table 3-1.

gg

2) Estimated Capital Requirement

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

{4) Expected Effects of the Plan

The present plan consists of 1) rehabilitation plan of existing

forging shop, and 2) construction plaﬁ of new forging shop.
1} Poreign Exchange Saving
a) Rehabilitation of existing forging shop

One ton of forged parts production results in 46,772 yen of

foreign exchange saving. (Assumed production increase: 293 ton/year)

Foreign Currency Foreign Currency

" Required at " Required for

Implementation of Plan .Import

' {yen per ton) {yen per ton)
Cost of parts - 476,576
Raw Material Costs 297,860 .-
Freight & Insurance 27,055 42,892
Sub-total 324,915 519,468
Working equipment 147,782 -

costs

TOTAL 472,696 519,468

Note: The working equipment costs are only for the additional
costs incurred by this plan. For detail, see Attached
Table 3~3. The raw materials cost is assumed 50% of the
forged parts price. The forged material cost is assumed 80% of
the forged parts price. 'f
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b)Y Construction of new forging shop

A saving on foreign exchange from one ton of forged parts produc-
tion cannot be expected due to low production output. (Assumed

production: 1,030 ton/year)

Foreign Currency 7 Foreign Currency
” Reguired at " Reguired for
Implementation of Plan Import
~ {yen per ton} (yen per ton)
Cost of parts T - 476,576
Raw Material Costs 297,860 -
Freight & Insurance 27,055 42,892
Sub-total 324,915 519,468
Working equipment 407,476 -
costs '
TOTAL . 732,391 519,468

Note: The working equipment costs are only for the additional
' costs incurred by this plan, For detail, see Attached
Table 3-3. The raw materials cost is assumed 50% of
the forged parts price. The forged material cost is assumed
'80% of the forged parts price.
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Production Cost Reduction

.The following table compares the production cost at present and after
_ implementing the present plan. Case 1 refers to rehabilitation plan
of the existing shop, while Case 2 refers to construction of new '

forging shop.

%5

Production Costs after Present

Implementation of the Plan  Production
(Case 1) {Case 2) ... Costs
Imported CP/RM costs =:' ;_' o e
FOB price 297,860 - 297,860 152,900
Freight & insurance - 27,0585 ‘27,055 - 13,800
Sub-total 324,915 324,915 166,700
Local CP/RM costs - - e
Depreciation - - 116,041 - 332,816 - © 396,200
Utility costs 27,645 485 © 23,300
Labor costs 16,382 4,660 13,100
Overheads 29,693 43,107 . 45,500
Admin. costs 29,693 . 43,107 . 45,500
Other costs 114,676 208,641 . . 95,700
' Sub-total 334,130 632,816 619,300
Mark-up, profit - - -
Excise tax - - -
TOTAL ' 659,044 . 957,731 - 786,000

Note: Actual cost is based on 1987 record with 368 tons of pro-

duction., For the plans, annual production was assumed;
Case 1 661 tons/year
Case 2 1,030 tons/year. .

Other costs includes the maintenance costs as follows:
Case 1 26,930
Case 2 154,660
Actual not available %g

B3-4-76



3) wNumber of Years Required for Recovery of Foreign Capital Investment

The foreign cépital investment on the present plan (Rehablitation of
existing shop) is expected to be recovered in 38 vears, as shown in

‘the following formula.

{The number of years reguired) = A/(ﬁ x C)

Where,
(a) = Estimated foreign exchange reguired (520.5 million yen)
(B) ;_Fo;eign exchange saving per ton (46,772 yen/ton)
(C) = Annual production (293 tons/year)

4) Other Effects Anticipated
1. Increasing in production capacity of forged products
2. Securing product guality

3, Establishing basis for future export of forged parts and products

53-_4—77



© Attached Table 3-1

LIST OF REQUIRED FACILITIES ~

#: 4- 4(1) Build-up of Forging Capac1ty
“~ No,3 HI: Forging Shop -

No Items Unit  No.

1 Bldg & Land

A Land :

B Compressor House, etc, Set

2 Imported M/B DR
1 Repair and replacement of deterlorated ME - :
11 Repalr,tr1mm1ng press Setk 3
1 2 Repair aiz drop hammer 7 Set - 2
1 3 Trimming dies & forging dies - Bet 1
1 4 Repair overhead crane Set 1
1 5 Materials cutter Set 1
2 Repair of .compressor
2 1 overhaul BTD type compressor Set 2
3 ¢  Improvement of shop system
3 1 500ton trimming press Set 1
3 2  150kw compressors Set 2
3 3 2ton forklift Set 1
3 4 Shelf for dies storage Set 1
3 5 Magnafiux detector Set 1
3 6 Shot blast M/C ] Set 1
3 7 Container for RM and CP Set 1
3 8 Miscellaneous Lot 1

A3-4-78

5



" Attached Table 3~1  LIST OF REQUIRED FACILITIES

#: 4~4{2) Build-up of Forging Capacity
= No.3 BI: Forging Shop -
No Items Unit
- 5 New shop for forging parts

51 10ton air drop hammer Set
5 2 7inch upsetter Set
5 3 . 36%inch reduce roll Set
54 1,500ton ¢éining press Set
5.5 . Heat-tréatment furnace Set

5 6 ' Miscellaneous -
5 6 1 Band saw .- Set
5 6 2 Gas heating furnace Set
5 6 31,500 ton trimming press Set
5 6 4 Circular sawing M/C Set
S5 6 5 Annealing furnace Set
5 6 6 Manipulator ' Set
5 6 7 Shot blasting M/C Set
5 6 B-Magnetic particle test Set
5 6 9-1,500 ton coining press Set
5 610 Ultrasonic flaw detector Set
5 611 Dies _ o Set
5 612 20t/5t overhead-~travelling crane Set
5 613 Building material Lot
5 614 Piping and wiring material Lot
5 615 Power distribution unit Set
5 616 Set

Air compressor {720kWxl, ©20kWx2)}

R

Wb b ek b e (R e by B L
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Attached Table 3-2: REQUIRED INVESTMENT .(#4-4)

~ (1) Existing Forging Shop -

{(Unit: million yen)

s e e e . o ey R Bl A o o el e e ok B B B A S L e R L B Bk e e e o g S b A ke e e g TS Rt ks B e e et e

. Investment -
Items e ~

Foreign Local Total

1 Bldg & Land . o
A ‘Land : - 0.0 0.0
B 1 Building 47.1 25.7 72.8.
2 Freight & Insurance 4.2 - 4.2
Sub~total 51.3 25.7 - 77.0
3 Import Duty =~ 7.7 1.7
4 ~Unloading - - 0.8 0.8
Building Total 51.3 34.2 85.5
Bldg & Land Total 51.3 -34.2 85.5
2 1 Imported M/E (FOB) 404.1 - 404.1
2 Freight & Insurance 36.3 - 36.3
Sub~total 440.4 - 440,.4
3 Import Duty - 66,1 66.1
4 Unloading - 7.0 7.0
5 Installation Cost - 0.0 . 0.0
Imported M/E Total 440.4 73.1 513.5
3  Local M/E - 0.0 0.0

4 Other Costs

a License Fee 0.0 - 0.0
B Eng Fee 28.8 - 28.8
c Software Q.0 - 0.0
D Interest 0.0 - 0.0
Other Costs Total 23.8 = 28.8
Total Investment 520.5 107.3 527.8
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Attached Table 3-2: REQUIRED INVESTMENT (#4-4)

- (2) New For

ging Shop -
{Unit: million yen)

My et

Lo ]

Bldg & Land

Land

Building

Freight & Insurance
Sub-total

Import Duty
Unloading
Building Total
Bldg & Land Total

Imported M/E (FOB)
Freight & Insurance
Sub—total
Import Duty
Unloading
Installation Cost
Imported M/E Total
Local M/E

Other Costs
License Fee
Eng Fee
Software
Interest
Other Costs Total

Potal Investment
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‘Investment
Foreign Local Total
- Q0,0 0.0
451.4 252.0 703.4
40.6 Co- 40.6
492.0 252.0 744.0
- 73.8 73.8
- 7.9 7.9
492.0 333.7 825.7
492.0 333.7 825.7
3591.2 - 3591.2
323.1 - 323.1
3914.3 - 3914.3
- 587,1 587.1
- 62.6 62.6
- 1.3 1.3
3914.3 651.0 4565,.3
- 0.0 G.0
0.0 - 0.0
81.0 - 81.0
0.0 - 0.0
0.0 - 0.0
81.0 - 81.0
4487.3 984.7 5472.0




attached Tablé 3-3:

PRODUCTION COST STATEMENT (#4-4)
- (1) Existing Forging Shop -

—_———— e A e i L Bk U i e ke i X P L e S Bt . D B e S Bk ond A ko ek Y o Ak

i Annual Cost Compo—
: {million Yen) . nent
Items - - e :
F/C L/C Total (2)
1 CP/RM L
Imported CF/RM (FOB) 87.3 - iB7.3 45
Freight & Insurance 7.9 - L 7.9 4
Import buty - 4.3 14.3 7
Unloading - 1.5 1.5 1
Sub-total 95.2 - 15,8 111.0 57
Local’ CP/RM - 0,0 0.0 0
CP/RM- Total 95.2 15.8 . 111.0 57
2 Utilities 0.0 8.1  .B.1 4
Variable Cost 95,2 23,9 119;1 62
'3 Depreciation 28.5 5.5 34.0 18
4  amortization 0.0 -7 - 0,0 0
5 Maintenance 14.8 3.0 - 17.8 ‘9
6 Design Fee 0.0 - 0.0 0
7 Labor ~ . 4.8 4.8 2
8 Ovehsad - 8.7 .. 8.7 5
9  Admin.Cost - 8.7 © 8.7 5
Fixed Cost 43.3 30.7 74.0 38
Annual Cost 138.5 54.6 193.1 100
Unit P.Cost 659044.4
10 Mark-up 0.0 ’
11 Excise Tax Q.0
Ex-fact.Cost . 659044 .4
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Attachea Table 3-3: PRODUCTION COST STATEMENT (#4-4)
~ (2} New Forging Shop -

e

- oy

Annual Cost Compo-
_ (million Yen) nent

Items - e mmmeeceeemeeo——eee
' F/C L/C Total {%)

1 CP/RM C : :

A Imported CP/RM (FOB) 306.8 ~ 306.8 31
Freight & Insurance 27.6 - 27.6 3
. Import Duty - 50.2 50.2 5
Unloading ~ 5.4 5.4 1
Sub~total 334.2  55.6 390.0 40
‘B Local CP/RM - 0.0 6.0 4]
CP/RM Total 334.4 55.6 390.0 40
- 2 Utilities 0.0 Q.5 0.5 4]
© Variable Cost 334.4  S56.1 390.5 40
"3 - Depreciation 287.5 55.3 342.8 35
4 BAmortization 0.0 - 0.0 o]
% Maintenance 132.2 27,1 159,3 16
‘6 Design Fee 0.0 - c.0 o]
7 Laborx - 4.8 4.8 0
8 Ovehead - 44 .4 44,4 5
.9  Admin.Cost - 44,4 444 5
Fixed Cost 419.,7 176.0  595.7 60
Annual Cost 754.1 232,1 986.2 1c0

Unit P.Cost 957475.7

10 Mark-up 0.0

11 Excise Tax 0.0

Ex~-fact,Cost 957475.7
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Attached Figure 1~1 Trend of Forging Parts Production
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#4-5

{1)

Improvement of Piston and Piston Ring Production Line
- No.4 HI: Light Alloy Foundry and Piston Manufacturing Shop -
Objectives and Outline of thé Plan

All the pistons and piston ringé currently used for the heavy and
light vehlcles production are manufactured in No.4 HI from casting to ég

machlnlng at Light Alloy Foundry and Plston manufacturlng Shop.

The following_problems are evident in the No.4 HI Light Alloy Foundry:

1. The volume of molten metal for the'currently used pistdn_casting

molds are:humerous and loss of mélting energy is great.

2. As the casting molds are of the old style changing of metal molds
and alignment of the patterns is time consuming and reduces produc—'

tivity,

3, Pouring in operations for the present piston ring is done at one .
end of the line and from the cradle operators walk a distance of

about 10 meters with a ladle. gg

Further, the following problems were found in the No.4 HI Piston manu-

facturing Shop;

1. At present the main equipment necessary to a line planification of
the machine processing steps for the piston are available but these
have not been arranged in their prober order, furthermore, '
material handling operations for such steps as plating, anti-

rusting, packaging can not be arranged in a flow system.

2. Aluminum cutting scrap produced during the machine processing is

not gathered up and this is a problem to be solved,.

The present plan is to ensure an ihérease in productivity and safety . ég
through an integrated production of.the piston and piston ring parts

for vehicle use and general vehicle use service parts., To realize

this plan installation of new foundry equipment and reduction in the

volume of molten metal together with simplification of the meold

aligning is to be carried out. This will better the safety of opera-

tions,
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2)

1

Equipment layout should be changed to further productivity and re-use

of the aluminum scrap cuttings should be undertaken.
Production output including service parts is to be as follows:

Piston : approx. 160,000 per annum

VPiston ring : approx. 1,300,000 per annum

‘*he layout for the machining processes of the Piston manufacturing
Shop must be re-~considered and arranged to permit operational flow.
Further, metal molds and jigs for the production of general market

service parts must be added.

Details of the Plan
Improvement of Pouring Line Equipment of the Light Alléy Foundry

In order to increase both the safety and productivity of operations at
the pouring area a rail should be installed between the pouring line
and the cradle be transported to the pouring in area using a cart in

order to shorten the distance of carriage of the smelting ladle.
A tilting type of cradle should be employed.
Increasing productivity of the Light Alloy Foundry

Installation.of one piston casting machine of a tilting type and
reduction in the number of injection nozzles together with simplifica-
tion of the metal mold aligning in order to increase productivity.
Preparation of cne set of casting patterns for use in reducing the

amount of molten metal.

Re-considering of the Machine Processing System of the Piston

Manufacturing Shop for Improvements

Undertake changes in the layout of processing equipment, install spe-
cialist equipment and make an integrated production line possible
through increased facilities for washing, plating, anti-rusting, and
packaging. 1Installation of smelting equipment for the aluminum

cutting scrap and re-use the cuttings in the form of alumimum ingots.
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2)

(4)

1}

Production of Pistons and Piston Rings for Geéneral Vehicle Use
The produétISpecifications are not clear but metal molds ‘for machine
processing use 4ig machine tbols‘ahd_inSQection tools will be

required.

_Estimated'Capital Regquirement

Required Facilities

The details of equipnent and devices required in the present plan are

shown in the’Attached Table 3-1.
Estimated Capital Requirement

The estimated amount of capital required is shown in the Attached

Table 3-2.

'Expected Effects of the Plan

Saving of Foreign Capital

In the case of the preéent-plaﬁ not Beihg'imﬁiemehﬁed it will-be
necessary to import to make up for deficiencies. Compared to such a
situation the saving on ihplementation in the reQuifed amount of
foreign capital for production of each item_wili be 87 &en for.
pistons, 17 yven for the piston rings as foliows: {However, this is
with the assumption of an annual production of 100:000 pistons: and

950,000 piston rings).




a) Piston

Foreign Currency Required
at Implementation of Plan

Amount of Foreign Currency
Required in case of Imports
{yen per piecé)

-~ (yen per ‘piece)

Cost of pakts = - | - 746
Raw Material costs - 597 -
Freight and Insurance 57 71
Sub-total o ' 654 817
M/E costs - 76 -

TOTAL 730 817

b} Piston_Ringr

Foreign Currency Required
at Implementation of Plan

(yen per piece)}

amount of Foreign Currency
Required in case of Imports

{yen per piece)

Cost of parts . - 133
CP/RM Costs 106 -
Freight and_Insurance 10 13
Sub-total 116 146
M/E costs ‘ 13 -

TOTAL 129 146

Notes: The working equipment costs are only for the additional costs

incurred by this'plan.

For details of the above items refer to the attached Table 3-3.
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Reduction in Production Costs Achieved

The préséntrannual pﬁoductidh'butputfdﬁlpiéﬁéns'is about 60,000, and

350,000 for piston rings. _The production costs for the expanded pro-
duction of the piston and piston rings effected with the implemen-

tation of the present plan are as follows:

L

Piston Piston Rihg
Annual Ihcrease in : o : o
Production 100,000 956,000
Selling Price 1,191 717

Amount of Sales 191,100,00 681,200,000

— e e mm e mm imp AR am am aua am e mam AR M e ek AR e o e e o

Production Costs (1,000 Yen/Year)

Variable Costs 76,500 123;900.

Fixed Costs 7,050 40,250
Sub-total 63,550 169,150
' Mark-up, profit 2,510 - - 507 §
Excise tax o 25,820 52,270 '
. TOTAL 111,880 226,490 .
Cost per piece 1,119 238

The official selling price for one piston at present is 1,191 yen, and
717 yen for the piston ring and it is therefore possible to lower

these prices.
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3 Number of Years Required for Recovery of Foreign Capital Investment
- The index of investment results is calculated as follows:
(a}/ (BY*{C)

(a) Required amount. of foreign capital (239,600,000 yen)

(§:3] 'Amount of foreign capital saved per-item:

pistdn 87 ven
piston ring 17 yen
(C) Annual cutput: piston - 100,000

piston ring 950,000

giving a result of 9.6 yvears for the present plan.
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‘Attached Table 3-1  LIST OF REQUIRED FACILITIES

4-5 ‘Improvement of Piston & Piston Ring Line

3
No.4 RI: Light alloy foundry & Piston Mfg. Shep:
No Items Unit
1 Bldg & Land
A Land
B Bldg
2 Imported M/E :
1 Improvement of Plstonrlng casting 11ne .
1 1 'Pouring line eguipment Set. .
2 Production increase in SP piston & rlng _
2 1 Molds for piston & piston ring Set
2 2 Holding furnace Set
3 1 200kg reverberatory furnacce Set
3 2 Gantry crane, monorall, eteo. Set
"3 3 Dies ‘Set
34 Mlscellaneous Lot
4 Improvement of plston & ring machlnlng line
4 1 Special purpose M/C for piston oil port Set
4 2 Bhdutomatic drilling M/C for plston ring Set
4 3 piston ring gap checker ‘Set
4 4 Anti-rust work device for piston ring Set
4 5 Cleaning M/C Set
4 6 Miscellaneous Lot
5 ME for SP piston & ring machlnlng i
51 Tools for machining Lot

N ol e ]

O e et o s

=t
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Attached Table 3-2: REQUIRED INVESTMENT (H#4-5)

(Unit: million yen)

o ——— — e e e

. Investment

~ Items = - ————
Foreign Local Total

1- 8ldg & Land
A Land. o - 0.0 0.0
B 1 Building. . 0.0 0.0 0.0
‘2- Freight & Insuranc 0.0 - 0.0
.. Sub-total . 0.0 0.0 0.0
3 Import Duty - 0.0 0.0
4 Unloading - 0.0 0.0
Building Total c.0 0.0 0.0
_ " Bidg & Land Total 0.9 0.0 0.0
2 1 Imported M/E (FOB) 205.6 ~- 205.6
2 Freight & Insurance 12.6 - 12.6
Sub-total - : 225,2 - 225.2
'3 Import Duty - . 33.8 33.8
4 Unloading - 1.5 4.5
5 Installation Cost : - 0.1 c.1
. Imported M/E Total 225,2 38.4 263.6
'3 Local M/E _ - 0.0 0.0

.4 . Other Costs,
A License Fee 0.0 - 0,0
‘B EBng Fee 14.4 ~ 14.4
C  Software ) 0.0 - 0.0
D Interest 0.0 - 0.0
"Other Costs Total 14.4 - 14.4
Total Investment 239.6 38.4 278.0
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Attached Table 3-3: PRODUCTION COST STATEMENT (§4-5)

AnnﬁaI:Cost

Compo~
" (million Yen) nent
Items e
- F/C L/C  Total (®)
A Imported CP/RM (FOB) 160.4 - 160.4 63
Freight & TInsurance 15.2 Ce= 15,2 6
Import Duty - 26.3 26.3 10
Unloading e 3.5 3.5 1
Sub-total 175.6 29.8  205.4 8
B Local ‘CP/RM - 0.0 0.0 0
CP/RM Total 175.6 29.8 205.4 81
2 Utilities 0.0 6.0 0.0 0
Variable Cost 175.6 29.8  205.4 81
3. Depreciation 13,5 2.5 16,0 ]
4 Amortization 0.0 -7 0.0 o
% Mainteéenance 6.8 1.2 8.0 3
6 Design Fee 0.0 C= 0.0 Q
7 Labor - .0.0 0.0 o
8 Ovehead ~ 11,9 11.9 £
9  Admin,.Cost - 11.4 11.4 5
Fixed Cost 20.3 27.0 . 47.3 19
Annual Cost 195.9 56.8 252.7 100
Unit P.Cost :
10 Mark-up
11 Excise Tax
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#4-6 Improﬁeméﬁt‘ofrShop/Line‘System ;
~ No,1 HI: . Machine Shop and Heat Treatment Shop -

(1)

(2)

'objectivesjand Outline of the Plan

Deterloratlon of the heat treatment furnace is advanced and hinders

produotion.f'

_For toothed gear machlne processing arrangements for the Settlng up of

‘the dlfferent Kinds 6f toothed wheel are time consuming and’

overloading of ‘the machine hinders production,

The present plan proposes repair and replacement of equipment as a

counter méasure to the above factors hindering production together

“with lncrease in productivity and removal of the hlnderlng factors

through supplementary installation of equlpment

Details of the Plan

1.

Deterioration of the alloyed steel carbufiser pot and alloyed

‘steel plate 1id with brick lining of the existing carburiser

equipment are both deteriorated and one of the pokts is in a state

beyond .further use. Further, since the pot like the walls of the
furnace wears periodic replacement is needed. Therefore, replace-
ment of the pot and 1id shall take place at the same time as

replacement of the lead bath furnace and heating eguipment.

Measurements of the tooth profile of the shaping cutter are nor-
mally made every 1,000 to 3,000 item lots produced and regrinding
takes p%ace but there is no regrinding machinery available. at
present, there are two cutting machines which have surpassed the
7,000 item production mark and regrinding is needed. Installation
of regrinding equipment in order to maintain precision of the

tooth wheel processing and ensure product guality is needed.

‘As the regrinder, toothed wheel tester, and shaping machines are

pre0151on machlnery, these should be installed in the ¥o.l HI
machlne shop and treatment shop in an air conditioned area of the

heat treatment shop.
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(3)

1

2)

As each of the various types of toothed wheel processing are
employed at present overloading-including'the arrangement'timé is
too long and so in order to ensure the smooth operating of opera-

'tions one extra machine should be 1nstalled

it the factors. hinderlng productxon are removed and a production _

system established, and operating standards rigorously observed a pro—

_duction capacity of 1,100 items per year canh be recovered. Therefore

the production increase:plan of HIC for 1,700_items per year can be

met by tho\use of 2 shifts for example.

Estimated Capital Requirement

Required Facilities

The details of equipmeot and devices required in the present plan are
shown in the Attached Table 3-1.

Estimated Capital Requirement

The estimated amount of capital regquired is shown in the Attached
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Attacheq Table 3-1 LIST OF REQUIRED FACILITIES

#: 4-6 Improvement of Shop/Line System
- No.1l Hl: Machine Shop & Heat Treatment Shop -

No : items ' Unit  No,

1 Bldg & Land

A Land

B Bldg

2 Imported M/E .
1 Repair and replacement of deteriorated ME
1 1 Carburizing pot for HT-1,2 . o Set 2
1 2 Furnace lig for HT-1,2 Set 2
1 3 Heating element for lead bath 15kW-2t 24kW Set 2
2 ‘To.solve production bottleneck
2 1 shaving cutter regrinding machine : Set 1
2 2 Gear testing machine. Set 1
2 3 @Gear shaving machine Set 1
2 4 Air conditioning eguipment _ ] Set 1
2 5 Gear shaping machine Set 1
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‘Attacheéd Table 3-2: REQUIRED INVESTMENT (#4~6)
~ (Unit: million yen)

Investment

Items . - —— X = =
Foreign Local Total

1 Bldg & Land o
A Land _ - 0.0 040
B1 Building - .- . 0.0 0.0 ~0.0
2 Preight & Insurance 0.0 e 0,0
Bub-total - 0.0 0,0 0.0
3 Import Duty - “0.0° S0.0
4 ‘Unloading _ - 0.0 | 0.0
Building Total 0.0 0.0 S 0.0
Bldg & Land Total 0.0 0.0 0.0

2 1 Imported M/E (FOB) 279.0 - - = 279,

2 Freight & Insurance 31.0 - 31.

. Sub-total = 310,0 - iio,

3 Import Duty _ - 46,5 46,

4 Unleoading - - 4.3 4.

5 Installation Cost - 0.9 0,

Imported M/E Total 310.0 51,7 361.

3 Local M/E - 0.0 0.

4 Other Costs

A License Fee 0.0 - 0.0
B Eng Fee 3.6 = 3.6
c Software . 0.0 - ¢.0
D ‘Interest 0.0 - 0.0
Other Costs Toktal 3.6 - 3.6
Total Investment 313.6 51.7 365.3

— . - -— - - -
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#4-7 Improvement of Shop/Line System

(1)

- No.4 HI: Machine Shop -
Objectives and Outline of the Plan

of the 275 pieces of equipment presently kept in the Machine Shop
there are 6l inoperative due to breakdown. Besides theSg_thére axefl4

machines which,'although are still in operation, show adﬁanced signs

AR

of deterioration. The production achievement for the yeatr of 1986 was
50% below the performance schedule target. This is thought to have
been largely due to the reduction in.production coﬁsequent on
deterioration of eguipment, énd reduced precision of the jig tools,

together with reduced operating rates caused by flaws in the prdduc~

‘tion maintenance. Furthermore, due to a shortage of the inspection

devices needed forvproduction maintenance product quality levels are

reduced and the quality of completed véhicles'impaired.

This shop prbduces as much as 1,200 light vehicle parts by job-shop

methed. In addition, the area of parts produced is plénned to be

expanded to heavy vehicles and agricultural machineries in the future,

In order to cope with such plén, it is necessary to reduce the loss-in £
operation time and improve the quality of produced pérts. However, s
introductidn of exclusive productioh line fqr_each-parts to be pro-

duced is not economical requiring large amount of capital. Thus, the
production of most of émall-sized parts is recommended to be under-

taken by.the job-shop method with grade-up of the shop, while the pro-

duction of major parts will be done by introducing the exclusive

production line system for each parts,

In this plan, the Machining Shop will be divided into 7 sub—shops, and

the shop system will be improved within each sub-shop. Each parts
production will be designed to be completed in oné of the 7 shops.

The line balance within each sub-shop will be improved to recover the : .

originally-set production capacity. é

As the second step of the plan, exclusive production lines will be
introduced for the major parts including important function parts,
multi-process parts, and large-sized parts, in the course of ini-

tiation of domestic production of these parts (#4-~18).
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{2)

(3)

1)

Details of the Plan

1, - 0f the equipment broken down, 8 machines are related to defective
- motor, and 8 machines out of order due to defective general repair
parts such as the solenoid bulbs, Repairs by replacement of these

parts are to be carried out,

Of remaining 59 pieces of equipment, 53 will be replaced except

for 6 units of No.l turret lathe which can be overhauled by HIC.

2. Since production using the existing 275 pieces of equipment is
largely performed on a job shop system, increase in operating rates
should be achieved while making the most of the strong points of
this system. To this end the machine shop should be divided into
seven sub shops and each of these standardize operating burdens
and increase productivity inside the individual sub shops on the
basis of a operation completion style production method. This

would enable initially planned@ capacity levels to be regained.

In order to maintain gquality levels and strengthen the inspection
system, installation of a precision measurements room and

transmission testing room should be carried out.

For main parts employment of operational flow methods and increase
in productivity are to be aimed at., 1In addition, production lead

time and improvement of material handling are to be planned.

The attached Figure 1-1 shows the layout after implementation of

the present plan.

Estimated Capital Reguirement

Reguired Facilities

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

shown in the attached Table 3-1,
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{(4)

Estimated Capital Requirement

The estlmated amount of capital requ1red is shown in the Attached

-Table 3-2.

Expected Effects of the Plan

" This plan formulates the basms of future development of this shop

planned in #4-18.
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attached Table 3-1 = LIST OF REQUIRED FACILITIES .

4-7{1) Improvement of shop/line system

#:
No.4 HI: Machine shop
Ro Items Unit
‘1. Bldg & Land
A . Land
B Bldg _
2 Imported M/E
1 ‘Repir and replacement of deteriorated ME
1 1. Centerless grinder : Set
"1 2  Thread rolling M/C Set
1 3 Centering M/C Set
14 HMilling M/C Set
1 5- Multi spindle drilling M/C Set
1 6 - .Miscellaneous
1 6 1 Lathe 4° Set
1 6 2 Lathe 6' Set
1 63 No.l turret lathe Set
1 6. 4 No,3 turret lathe Set
1 6 5No.4 turret lathe Set
1 6.6 4' preofiling lathe Set,
167 7" profiling lathe Set
1.6 8 Upright drilling M/C Set
1 6.9 Balancing M/C Set
1 610 Radial drilling M/C Set
1 611 Tapping M/C Set
1 612 Cylindrical grinding M/C Set
1 613 Gear shaping M/C Set
1 614 Gear chamfering M/C . Set
1 615 Gear shaving M/C Set
1 616 0il groove cutting M/C Set
1 617 Tool grinding M/C Set
1 618 Spacial M/C Set
1 6192 High speed cutting M/C Set
1 620 Gas welding M/C Set
1 621 Engine performance tester Set

W

RO W R RN W W N S R WD D
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Attached Table 3-1  LIST OF REQUIRED FACILITIES

4-7(2) ‘Improvement of shop/line system

No.4 HI: Machine shop

Items

NN R R DR N B R R R R R AR NN MR NN

CONOBAORDOU L WN R

GO O S W N

o B
-
SR

©13
614
615
616

Improvement of shop/ line system
Gear hobbing M/C

Shaving M/C -

Radial drilling M/C

NC turret lathe o
Coordinate measuring M/C

. Miscellaneous

Upright drilling M/C
Drilling M/C
Horizontal milling M/C
Vertical milling M/C

Spline milling M/C

Slotting M/C
Broaching M/C
Surface grinding M/C
Roll forming M/C
Centering M/C

L Press M/C
Multi spindle drilling M/C

Washing . eguipment

Universal form measuring M/C
Leak tester

Transmission tester
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Attached Table 3-2: REQUIRED INVESTMENT (#4-7)

{(Units million yen)

S

Investment
Items e ————
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 0.0 0.0 0.0
3 Import Duky - 0.0 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) _ 1967.0 - 1967.0
2 Freight & Insurance 218.3 ' - 218,3
Sub-total 2185.3 - 2185.3
3 Import Duty ~ 327.8 327.8
4 Unloading - 30.5 30.5
§ 5 Installation Cost - - 17.1 17.1
Imported M/E Total 2185.3 3715.4 2560,7
3 . Local M/E ' ' - 0.0 0.0
4 Other Costs
A License Fee 0.0 - 0.0
B Eng Fee 45.0 - 45.0
[ Software. 0.0 - 0.0
D Interest’ _ 0.0 - 0.0
Other Costs Total 45.0 - 45.0
Total Investment 2230,3 375.4 2605,7
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#4~8 Improvement of Shop/Line System
- No.4 HI: Heat Treatment Shop -

(1) outline of Objectivee and Planning
The present project is related to the Project #4—7,

Slnce at present the cyanic waste water treatment equipment is out of
order carburlsation by salt bath is not possible and as substitute gas
and solid carbur151ng equipment is used. This tends to increase the

occurrence of redjects anﬁr;mpalrs product quality.

Corrosion of the degreasing vat, fan cover of the carburiser furnace,
nmixing equipment, etc., is serious and heat loss during operation is

great. Sooner or later these will be beyond use, - g

There are inadequacies in the dlssolv1ng of the salts used for the
high temperature tempering furnace and 1rregular1t1es in the vibra«

tions of the central shaft to the cuttlng machlne.

The present plan propoées to realize an increase in production by
removing the above " 1mped1ments to product1v1ty through repairs and

replacement of the equlpment mentloned above.

{2} Details of the Plan

Renovation of the waste water treatment facilities is to be achieved

by replacement of the plumbing.

The de-greasing vat is to have the tank replaced.by an anti-corrosive
type one and repair and replacements of the mixing device are to take

place,

The salt chemical solution irregularities to be solved by repair of
the thermostat and the cutting machine to be repaired by replacement

of the bearing, oil seal and flange set,

' A3 4-105 :
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(3) Estimated Capital Requirement
1) Required Facilities

The details of machine and eguipments required in the plan are shown

in the Attached Table 3-1.
2) Estimated Capital Requirement

The estimated amount of capital required is shown in the Attached

Table 3-2.

{4) Expected Effects of the Plan

This plan with #4-8 is the basis for the plan #4-18.



Attached Table 3-1  LIST OF REQUIRED FACILITIES

4~8 Rehabilitation of worn out’ ME

#:
No.4 HI: Heat treatment shop
No Ttems Unit
1 Bldg & Land
A Land
B Bldg
2 Imported M/E
1 Replacement/repair of M/E )
1 1 Degreasing tank = ~° T - © Set
1 2 Repair, high speed specimen cutter Set
1 3 Repair, tempering bath (high temperature) Set
1 4 Repair, salt bath furnace Set
1 5 Repair, cyanitic waste water treatment eguipment Set
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~ Attached Table 3-2:

—— N

REQUIRED INVESTMENT (#4-8)

" (Unit: million yen)

Ao . o 2 o, P ke e S e L ) D R R LY A ot .

S 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 & Ihsurance 0.0 - 0.0
Sub-total 0.0 0.0 0.0
3 1Import. Duty - 0.0 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 Impoxted M/E. (FOB) 3.9 - 3.9
.2 Freight & Insurance 0.4 - 0.4
Sub~total 4.3 - 4.3
3 Import -Duty - 0.6 0.6
4 Unloading - 0.1 0.1
5 Installation Cost —- 0.0 0.0
_ Imported M/E Total 4.3 0.7 5.0
-3 Local M/E - 0.0 0.0
4 Other Costs
A License Fee 0.0 - 0.0
‘B Eng Fee 1.8 - 1.8
- C Software 0.0 - 0.0
D  Interest 0.0 - 0.0
Other Costs Total i.8 - 1.8
Total Investment 6.1 0.7 6.8
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#4-9 Improvement of Shop/Line System

(1)

(2)

1)

2}

- No.4 HI: Diesel Engine Shop -
Objectives and Outline of the Plan

The current processing production line for diesel engines is basically
a flow preduction type but a large amount of general purpose ecquipment
is employed. However, since a large number of processing is of a
shared natufe with other parts propessing the prqcessing time between

operations is not standardized and this hinders production.

- There are numerous electric failures of the high frequency gquenching

equipment.

- Por product guality it is essential that cutting scraps, sand, dust,

etc,, be kept out.

- The present plan aims at the removal of these hindering factors to
production by the repair and replacement of equipment and supplemen-
tary provision of equipment which will ensure an increase in produc-

tivity,.
betails of changes are shown in the Attached Figure 1-1,

Maintenance and improvement of product guality is the most important
activity for improving production. Testing of the precision in
arrangements for process changing, checking for rejects due to overuse
of machine tools, storage maintenance of processed finished parts,
assembled completed parts and parts in progress are important and

vital responsibilities of the shop supervisors,

Details of the Plan

Defective insulation of the high fregquency transformer of the high
frequency quencher for crankshaft use results in burn damage to the

coil and one high frequency transformer must be replaced.

Drilling operations on the cylinder biock line employ several general
purpose machines and operating efficacy is low., Merging of present
operations must be effected so that specialization of the equipment

facilities is realized.
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3)

4)

5}

6)

~ Expand facilities of the heavily worked upright milling machine.

- In order to remove scrap trimmings, sand, etc,, installation of a
high pressure cleaning machine is required to ensure improvement in

preoduct quality.

For the same reason the drilling operations of the cylinder head line

are to be specialized.

The super finishing operations of the cylinder head line are at pre-

sent done by hand but as the operational load is large these should be

mechanized.

— The air microscope device needed for measurements of the journal of

the crankshaft and pin is not functioning and needs replacement.

~ In order to lighten the burden on the upright milling machines for

shared use of the crankshaft and cam shaft an addition of one new

~machine is required. '

- As the crank pin grinder is loaded too high an addition of one set

of this machine is needed,

In order to lighten the burden on the upright milling machine for
shared use of the timing gear case and clutch housing an addition of

one new machine is planned.

In order to lighten the burden on the Hobbing machine for shared use

of the cam shaft and ring gear an addition of one new machine is

Planned.

Increase in the conveyance equipment for use between processing sta-

ges,

The factors hindering production must be removed and the system organized,

and operétional standards, etc., rigorously followed, and a production

equipment capacity of 1,200 items per year recovered, HIC can therefore

respond to an increased preduction plan for 1,900 items annually by

employing 2 shifts for example.
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{3)

1)

2)

(4)

Estimated Capital Requirement
Réqpired Pacilities

The details of equipment and devices required in hhé presént plan are

.shown in the Attached Table 3-1.

Estimated Capital Requirement

The estimated aﬁount of capital required is shown in the'httaéhed

‘Table 3-2,

Expected Effects of the Plan

If the present plaﬂ achieves the investment needed for the increase of
production of 380 DS engines then the production costs for one such DS
Engine will amcunt to 242}632'yen'(refer to the Attached Table 3-3,

however, these fiqures are for the;additibnal'equipment costs only).

Such a cost is expected to be lower than the present production costs
and so the present investment can be expected to result in a reduction

of production costs.
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Attached Table 3-1 LIST OF REQUIRED FACILITIES

#: 4~9 Improvement of Shop/Line System
~ No.4 HI: Diesel Engine Shop =~

No Items Unit No.

] Bldg & Land

A Land L

B Bldg . .

2 Imported M/E

" 1 Repair of induction bhardening egquipment
1 1 Trnasformer of induction hardening equipment Set 1
2 Block éylinder line ’ .
2 1 sSpecial drilling machine (BB-1) w/jig and tool Set 1
2 2 special drilling machine (BB-2) w/jig and tool Set 1
2 3 Special drilling machine (BB-3) w/jig and tool Set 1
2 4 Special 8rilling machine (BB-4) w/jig and tool Set 1
2 5 Vertical milling machine w/jig and tool Set 1
2 6 Washing equipment Set 1
2 7 Materials handling equipment Set 1
3 Head cylinder line _
3 1 Multi spindle drilling machine (BH-1) w/jig and tool Set 1
3 2 Multi spindle drilling machine (BH-2) w/jig and tool Set. 1
3 3 NC drilling machine (BH~3} w/jig and tool Set 1
4 Crnak shaft line .
4 1 Super finishing machine w/tool Set 1
4 2 Vertical milling machiné w/jig and tool Set 1
4 3 Air micrometer w/tool Set 1
4 4 Materials handling equipment Set 1
4 5 cCylindrical grinding machine Set 1
5 T/G case, C/L housing line
5 1 Vertical milling machine Set 1
[ Cam shaft line ' '
6 1 Gear hobbing machine w/jig Set 1
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Attached Table 3~2: REQUIRED INVESTMENT (#4-9)

(Unit£ million yen)

: o Investment
Items ) - —— - -

Foreign  Local Total

1 Bldg & Land : :

A. Land S - 0.0 0.0

B 1 Building - Ui 0.0 0.0 0,0

2 Freight & Insurance 0.0 e 0.0

- Sub-total 0.0 - ;0.0 0.0

3 Import Duty - - 0.0 0.0

4 Unloading : e “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) . 751.8 . - -751.8

. 2 Freight & Insurance  .83.4 S o= .83.4

_ .Sub-total =~ . . 835.2 - 835,2

3 Import buty .. . . o~. . -125,3 .. -125,3

4 Unloading = - - 117 11,7

5 Installation Cost o=t 2. c2:

Imported M/E Total 835.2 . 13,1 974.3

3 Local M/E. - 0.0 0.0
4 Other Costs

A License Fee 0.0 ~ 0.0

B Eng Fee 28.8 - 28.8

c Software 0.0 - . 0.0

D Interest 0.0 : - 0.0

- Other Costs Total 28.8 - 28.8

Total Investment 864.0 13%.1 1003.1
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" Attached Tablé 3-3: PRODUCTION COST STATEMENT (#4-9)

Annual Cost Compo-
_ _ . (million Yen) nent
S o F/C  L/C Total (%)

. . - - ———— i —— —_—

1 Cce/RM

A Imported CP/RM (FOB) 1.3 - 1.3 1
Freight & Insurance 0.1 - 0.1 o]
- Import Duty - - - . 0.2 0.2 o]
“tnloading - 0.0 0.0 0
- Sub-total 1.4 0.2 1.6 2
" B Lowal CP/RYM - . 0.0 0.0 ]
- /CR/RM Total 1.4 - 0.2 1.6 2
2 Utilities . 0,0 0.7 0.7 1
“Variable Cost 1.4 0.9 2.3 2
3 .- Depreciation 50.1 8.4 58,5 63
Amortization . . 0.0 - - - 0.0 0
5 Maintenance 25.1 4.2 . . 29.3 32
6 Design Fee 0.1 - 0.1 0
7 - Labor - - 0.4 0.4
8 - Ovehead - o . - 1.2 1.2 1
9  Admin.Cost . - 0.4 0.4 -0
Fixed Cost 75.3 14.6 89.9 98
Annual Cost ' ' ) 6.7 15.5 92,2 100
Unit P,Cost 242631.5
10 . Mark-up ' : ' 0.0
11 Excise Tax . 0.0
Ex-fact.Cost ' ’ ' . 242631.5
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$#4-10 Cylinder Production

(1)

‘- No.,3 HI: Foundry (Centrifugal) and No.4 HI: Machine Shop -

Objectives and Outline of the Plan

Chanﬁeoﬁéﬁ‘to.thé 1ocal'préductidh of the cylinder' liners for the
iight’vehicle iines ﬁas already been made at Foundry in Ho,3 HI using
shell mold method. Casted crude for the agriéultural machiné;y lines
are imported and then machine processing is carried out in the No.3
HI. Those foﬁ the heavy vehicle lines are all dependent on imports of

the full quota of completed products.

A system of'incréaéing production level is needed when the cylinder
1iné:'production is implementéd. Cylinder liner is a relatively mass-—
produced product, therefore, the A-line is to be employed for the p;o;
duction of it. However, the A-line has few margin in production 7
capacity as theré are renovation plans for manufacturing parts of
heavy vehicles, agricultural machinery, small-sized machine tools,
motor and products for export in future. Therefore, a foundry spe-

cially planned for the cylinder liners manufacturing is needed.

The present plan is to save the foreign exchange on imported goods by
the installation of production lines for cylinder liners for heavy
vehicle and agricultural machinery use. The lines will range from
casting of blanks through machine processing down to the production of
completed goods. To this end the No.B_HI shop have its buildings
expanded and metal plate centrifugal eqﬁipment with good productivity
be installed_fér_the casting and supply of blanks to the various HI,
where machine processing will take place. Production output inclﬁding

that of servicing goods is to be 70,000 items per annum,

A technical service ensuring the training for installation of equip-
ment, testing, operational methods, verification of guality control

and equipment maintenance, etc., is required.
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(2)

1)

2)

Details of the Plan
Casted Blanks Prddhctibn.bihe_

An expan51on of bulldlng facml;t;es Ln No. 3 HI of approxlmately 1,152

.square meters is to be effected and installation ‘of 1ntegrated metal

mold centrlfugal castlng equmpment lncludlng a melting shop 15 to be
carried éut for the preductlon of blanks. _(Refer to Attached F;gure
21)' |

it

fIn order to- promptly ‘identify defects and flaws 1n the cast blanks

analytlcal equlpment 1s to be installed together w;th measurlng devin
ces and inspectlon jlgs. ‘A full- range of 1ntegrated lnspection equlp-

ment for the blanks to 1nclude an x—ray spectrometer for analys;s of

the chemlcal com9051t10n 1s ‘to be 1nsta11ed further, this lnspectlon_
'equlpment is to be used to supplement ex15t1ng equipment 1n the No 3,
HI.

A.tough machiningffaCility to machine the cast blank is installed as .

'the'cast blank is delivered to machine shepe after rough machining. A

small-scaled malntenance shop for maintenance of working equipment and_

jigs is also installed,

‘Machine Processing Production Line

The machined parts for agriculturalamachiherylproceased in the foundry
are machine finished and assembled_in the AHE Shop of:NoQ3 HI.  Those
for the heavy and light vehicles are to ha?e.a new special processing
1iae for shared use of the light and heavy.ﬁehicles installed in the
Machine Shop of No.4 HI. The finished parts for the heavy.vehicles to
be sent to No.4 HI Diesel Engine'shop and those for the light vehicles
to be supplied te tﬁe engine asseﬁbly line in the Machine shop for

assembling.

A3-4-118



(3)

1

2}

(4)

1)

Estimatéd‘Capitél Requirement =

‘Required Facilities’

The detéils of equipment and devices reguired in the present plan are

shown in the Attached Table 3-1.
Estimated Capital Requirement

The estimated amount of capital required is shown in the Attached

Table 3-2.

Expected Effects of the Plan

Saving of -foreign Exchange

In the case of the present plan not being implemented it will be

necessary to import the amount to cover future expanded production and

that parﬁ for the general market. Comparison of the amount of foreign

exchangé-required is made with this situation.

a) In the even£ 6f.only.machine.processing taking pléce:

Those for agricultural machinery use are already machined in Wo.3
HY, and the new cylinder liner production envisaged in the present
. plan is 3,120 pieces per year for the light vehicle use part (for
T~2000 only) and 8,580 pieces per year for the heavy vehicle use
part (7,410 for TE and 1,170 for BX). A saving of foreign exchange

- of 506 yen per one part can be expected as follows:
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Foreign Exchange - Amouht'oﬁs

" Required at Foreign Exchange
Implementation of Plan  Required at Present
{yen per piece) _{yen per piece)
Cost of Parts . S o= = : 20}400<
Raw Material Costs 16,300 o L
Freight and Insurance | 1,800 - .. e 24300 0 0 %
Sub-total - - 18,100 22,700
Working Equipment Costs 4,100 _ ' .-
TOTAL ' : 22,200 - - - 22,700

Note: The working equipment costs are only for the additional costs-
incﬁrred'by this plan., For details of the above costs refe:
te the Attached Table 3-3. The unit cost is the average .
welghted by the volumes of parts for the heavy vehlcle and
light vehicle uase, - : .

b) In the event of casting and machining taking place:

EB

Production output as follows (pieces per year):

Light vehicles parts - 7,800

‘Heavy vehicles . parts - - -+ 12,870
Agriculiural maChinery parts 10,530
Tractors parts HIC's use : -5,200

for market 7,800

Other spare parts for market. 25,800

Total 70,000
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2)

Foreign Exchange
Réqﬁired at

Implementation of Plan

Amount of
Foreign Exchange
Required at Present

{yen per piece}

{yen per_piece)

Cost of Parts _ - 15,900
Raw Material Costs © 8,000 -
Freight and Insurance 900 1,800
Sub-total ' ' 8,900 17,700
Working Equipment Costs - 1,800 -

17,700

TOTAL oo 10,700

. Note: The working equipment costs are only for the additional costs

incurred by this plan. For details of the above items refer

to the Attached Table 3-3. The sales price for spare parts is

the average of unit price for the heavy vehicle and light

vehicle use items. Further, the unit cost of the table above

shows the weighted average for all items,

A saving on foreign exchange of 7,000 yen can be anticipated to

result.

Number of Years Required for Recovery of Foreign Exchange Investment

If the index for investment results is taken to be,
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3)

(5)

(B}
Q)

(a)/ (B) % (C)
where:_,,'

(a) | :RéquifédcamSunt of foreign éxcﬁaﬁée (613,20U,000_Yen)

l

A

ﬁmouhtlofffdreign eiéhénge sﬁved'per'item (SGO'Yeh)

Annual Output (11,700)

Il

giﬁing a result of 104.8 vears. for the present plan (machining) "

(a)/ (B) x (C)

where:

(A)-=_Require& amount of foreign exchange fl,626;§00,000 yen}
{B) = Amount of foreign'exghange saved pef item (7,000 yen)
() = R

-Annual'Output (70,000}

giving a result of 3.3 years for the present plan {casting and machi-

ning)
Other Effects Anticipated SR ERE

Through .introduction of the centrifugal forging equipment it will be

possible to produce casting blaﬁksﬁfo: other public_corporafions and

for export.

Recommendations of the Implementation of the Plan’

Tt is necessary to acquire technical expertise for the introduction of
centrifugal forging and this will require a certain time. . Therefore,

machining processes for the cylinder liner should carried out first

and the domestic production of. casting blanks proceeded with after.
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Attached Table 3-1  LIST OF REQUIRED FACILITIES

4~10(1) Cylinder Liner Production

No.3:HI: #Foundry {(Centrifugal) and No.4 HI: Machine Shop

No Items Unit
1 Bldg & Land
A Land

. B Bldg _ _

2 ‘Imported M/E .
1 M/E and materlals for product;on fac;llty
11 Foundry - .
"1 1 1 overhead travelllng crane (cap. Ston, span 11m) Set
1 1 2 Hi-frequency induction melting furnace:0. 5tx3I00kW Set
1.1 3 Centrifugal casting machinesdouble station type(KS5-1000) Set
1.1 4 Metal mold (3x2pcs) spare metal mold(3x2pcs) Set
1.1 5 shot blasting machine:Skew roller type Set
1.1 6 Low-frequency induction holding furnace 1.0tx250kW Set
11 7 Pipe cutting device Set
1 1 8 Abrasive wheel:max. cutting dia, 150mm Set
1.1° 9 pfreheater for metal mold. Set
1.110 Cooling system for melting and holding furnace Set
1 111 Dust collector (type:bag filter):cap. 370Nm3/min Set
1 112 Casting cooling lane and dust hood ‘set
17113 Ladle {capacity:lton) Set
1 114 Ladle (capa01ty 500ka) Set
1 115 Platform scale (capacity: 1lton) Set
1 116 Platfarm scale (capacity:100kg) Set
1 117 Scale spring balance (capacity:4kg) Set
1 118 Hydraulie scale (capacity:3ton) Set
1 119 Burner for ladle preheating Set
1-120 Steel bag, steel containex Set
1.121 Hand pallet truck Set
1122 Tachometer Set
1:123 Digital thermometer Set
1 124 Stop watch Set
1 125 Thickness gauge for coating Set
1-126 Coating material (1Oton) Set
i 127 Secondary piping material Lot

No.

—
=
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Attached Table 3~1 LIST OF REQUIRED FACILITIES

#: 4-10 (2) Cylinder Liner Production : :
No.3 HI: #Foundry (Centrifugal) and No.4 HI ‘Machine Shop
No Items Unit © No,

12 Machlnlng shop .
1 2 1 Monorail heoist type suspention crane:cap. 3ton span: llm Set 1
1 2 2 Vertical rough boring machine (double head type) : Set - 2
1 2 3 Automatic turning machine {first rough cutting) Set 3
1.2 4 Automatic turning machine. (second rough cutting) Set 1
1 2 5 Jig and measuring tool Set 1
1 3. Inspection instruments . = .
1 3 1 Rockwell hardness -tester (b-scale) Set
1 3 2 Immersicn-thermometer (thermo couple 100pcs) Set
1 3.2 CE meter (shell cup 100pcs} Set
1 3 2 Optical pyrometer . Set
1 3 3 X-ray spectro analyzer: Set
1 3 3 Carbon analyzer with balance -~ Set

-1 3 3 sample cutter - Set
1 3 4 Specimen polishing deV1ce Set
1 3 4 Metallurgical microscope with camera - Set
1 3.4 Developing & printing device for photo Set
i1 3.4 Chemical balance Set

"1 3 4 Wooden working table Set
1 34 Electric bench grinder Set
1 3 4 Abrasive paper Sheet 10
1 3 5 Equipment for machining inspection Lot
1 4 ' Maintenance shop B
1 4 1 Bench drllllng machine Set
1 4 2 Electric bench grinder (double head type) Set
1 4 3 Electric arc welder © Set
1 4 4 Abrasive cut-off machine Set
1 4 5 Gas cutting device Set
1 4 6 Surface plate Set
1 4 7 Parallel bench vice Set
1 4 8 Electric testing instrument Set

O e B R e e e NN RO

R g et e
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Attached Table 3~1 LIST OF REQUIRED FACILITIES

#: . 4-10 (3) Cylinder Liner Production
No,3 HI: #Foundry (Centrifugal) and No.4 HI: Machine Shop

- - v s - s v

Utility

15

1 5 1 High tension receiving panel - Set 1
1 5 2 Transformer Set- i
1 5 3 Power feeder panel and breaker switch Set 2
1 6  Building and foundation materials (24x48m)

1 6 1 Steel structure ' " Set 1
1 6 2 siding and roofing materials:slate, brick and mortar Set 1
1 6 3 Steel door and window sush " set 1
1 6 4 Glass and putty : Set i
1 6 5 Gutter and rain proof materials : Set 1
1 6 6 Roof fan with motor set 5
1 6 7 Air conditioner for laboratory Set 1
17 Other machines & equipmept Lot 1
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Attached Table 3-1  LIST OF REQUIRED FACILITIES.

#: 4~10 (4} Cyllnder Liner Production :
No.3 HI: #Foundry (Centr;fugal) ‘and No.4 HI- Machxne Shop

b bt bt

No : Co Items - S "Unit- No.
2 Construction of machining line Sl
-2 1 - Horizontal fine boring M/C e - gef
2 2 Vertical fine bering M/C I .- 7 set
2 3: . NC lathe o - -
2 4 special type horizontal fine boring M/fco - 0 -
2.5 " Honing M/C - . _ S T Set
2 6 Miscellaneous:  ° : . S | S Coe
2 6 1 Ssingle purpose M/C - : o a Set 2
2 6 2 Horizontal milling M/C _ : Set 1
263 Washlng eguipment : S Set 1
2 6 4 Leakage tester ' N oo Setr 1
3 - . Local M/E ' : ’ ' : ' o
4 ‘Others ]
a License Fee ’ . _ . Set
B Eng Fee ) : juty ]
C © Software Set
D Interest During Const. _ Mth
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Attached Table 3~2: REQUIRED INVESTMENT (#4-10)
Case l: Machining only

(Unit: million yen)

- -

R Investment
Items ~~ e e e e -
: : 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 - 0.0 0.0 0.0
3 Import Duty - 0.0 c.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) 481.0 - 481,0
2 Freight & Insurance 53.4 ~ 53.4
- Sub~total 534.4 - 534.4
3 Import Duty = 80.2 80.2
4 Unloading - 7.5 7.5
5 Installation Cost - 10.4° 10.4
Imported M/E Total 534.4 98.1 632.5
3 Local M/E - 0.0 - 0.0 .
4 Other Costs
A License Fee 0.0 - 0.0
B Eng Fee 78.8 - 78.8
C Software 0.0 - - 0.0
D _ Interest ) 0.0 - Q.0
Other Costs Total 78.8 - 78.8
Total Investment 98.1 711.3
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‘Attached Table 3-2: REQUIRED INVESTMENT (#4-10)
' Case 2: Casting & Machining’

(Unit: million yen)

: Investment

Items S ——
S Foreign Local Total

1 Bldg & Land -
A Land C o= 0.0 0.0
B 1 ‘Building ‘98,0 98,6 196.6
2 Freight & Insurance ©710.9 T - 10.9
Sub~total ' 108.9 © - 98.6 207.5
3 Import Duty ~ 163 1 16.3
4 Unloading _ : - 1.5 1.5
Building Total 108.9 - 116.4 225.3
Bldg & Land Total 108.9 116.4 225.3
‘2 1 Imported M/E (FOB) 1173.0 - - - 1173.0
2 Freight & Insurance "130,2 2 - 136.2
Sub~total 1303.2 - 1303.2
3 Import Duty - 195.5 195.5
4 Unloading - 18,2 i8.2
5 Installation Cost - 10.4 10.4
' Imported M/E Total 1303.2 224,1 1527.3
3 - Local M/E - 0.0 0.0

4 Other Costs .

a License Fee 0.0 - 0.0
B Eng Fee 154.8 - 154,.8
C Software 60.0 - 60.0
D Interest o 0.0 - 0.0
Other Costs Total 214.8 - 214.8
Total Investment 340.5 1967.4

o ot
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attached Table 3-3: PRODUCTION COST STATEMENT (#4-10)

Case 1: Machining Only

Annual Cost Caompo-~
(million Yen) nent
items -~~~ =s~emesocse- -
co F/C L/C  Total (%}
1 CP/RM.

A Imported CP/RM (FOB) 190.6 ~  190.6 60
Freight & Insurance 21.2 - 21.2 7
Import Duty - 31.8 3.8 10
Unloading - 3.0 3.0 1

Sub~total 211.8 34.8 246.6 77
Local CP/RM - 0.0 0.0 0
CP/RM Total 211.8 34.8  246.6 77
2 Utilities 0.0 8.9 - 8.9 3
Variable Cost 211.8 43.7  255.5 80
3 Depreciation 32.1 6.1 38,2 12
4 Amortization 0.0 - 0.0 4]
5 Maintenance 16.0 2.9 18.9 6
6 Design Fee 0.3 - 0.3 0
7 Labor - 0.6 0.6 o
8.  Ovehead . - 4.1 1.1 1
9  Admin.Cost - 1.3 1.3 0
Fixed Cost 48.4 15.0 63.4 20
Annual Cost 260.2 58,7 318,9 100

Unit P.Cost 27256.4

10 Mark-up 817.7

11 Excise Tax 8422.2

Ex-fact.Cost
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Attached Table 3-3: PRODUCTION COST STATEMENT (#4-10)
’ Case 2: Casting & Machining -

et ey —_— i ————— i o = - ———— .

‘Annual Cost’ Compa-
) (million Yen) nent
Items ' _ h | e ———— ————— R
: F/C L/C  Total {2}
‘1 CcP/RM : : .
A Imported CP/RM (FOB) 560.9 .= .560,9 - - 62
Freight & Insurance L 62,3 - 62.3 7
Import Duty C - 93.5 93,5 10
Unloading ' - 8.7 8.7 1
Sub~total” ‘ _ 623.2 102,2 725.4. 80
B Local CP/RM- ' - 0,0 0.0
CP/RM Total . 623.2 102.2  725.,4 - 80
2 Utilities . .0.0 11.9 11.9.: '
Variable Cost 623.2 114.1 737.3 81
3 - Depreciation. _ 82.6 17.5 100,1. 11
4 dmortization : 0.0 - - 0.0 o]
5 Maintenance 42,4 9,7 52.1. . . 6
6 Design Fee 0.9 - 0.9 -0
7 Labor - 4.4 4.4 0.
8 Ovehead . - 11.8 11.8 1
9  Admin.Cost o= 3.8 3.6 0.
Fixed Cost 125.9 47.0 172.9- 19
Annunal Cost 749.,1 161.1 910.2 - - 100
Unit P.Cost 13002.9
10 Mark-up . 390.1
11 Excise Tax . 4017.9

Ex-fact.Cost o 17410.9
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1 Attached Figure 2-1 PRODUCTION PROCESS OF CYLINDER LINER
' BY CENTRIFUGAL CASTING

Storage Preheating

for Hetal Hold "1 for Metal Mold
A
Y
Brushing

| A

End Plate Set |

Coating e Coating HMaterial
3
Centrifugal | Hol ten Hetal
Casting - - olten Metal .

Y _

End Plate Reﬁove

\

Extracting

A

_ Visual Check

v
$hot -Blasting

Y

Pipe Cutting | To Inspection Room

Y
To Machining Shop
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f#4-11 ‘Bolt and Nut Production

(¢B]

- No.l HI: Bolt & Nut Shop -

Objectives and Outline of the Plan

Part of the current bolt and nut consumption of HIC is met with in
shop production but the major part depends on imports.

The in shop production is based on the speéifications of the manu-
factured products of each of the individual HIs and are produced in’
the various related machine shops to meet these. Thus, in the No.l HI
they are mainly produced for vehicle use with specialist equipment and
in the other HIs cutting work processing is done using turret lathes
and -productivity is extremely low.

The present plan.proposes the streamlining and concentration of
production of the various bolts and nute used with the wide range of
prodgucts produced &t HIC so that'the nuts and bolts are produced
according to the same method and technical level. And by this to
bring about an improvement of product quality and economic efficiency
and aim at realizing a reduction in foreign currency spending on
imports and raise technical standards.

The present production performance of No.l HI for bolts and nuts is
approximately 250,000 per month and for wood screws and others about
1,000,000 per month (Attached table 1-1). It is aimed to raise these
to 2,000,000 per month for bolts and nuts and to a 2,400,000 monthly
production performance for wood screws. At the same time local
production of the vehicle use hub beolts, hub nuts, nuts for the U«
bolts, spring washers is to be undertaken (Attached Table 1-2).

In order to implement the present plan an area of approximately 1,600
square meters on the west side of the present bolt and nut shop is to
be built (refer to Attached Figure 1-1),

Inside of the expanded new buildings the following production linss
are to be set up: '

1) bolt and nut production line
2) hub bolt and hub nut inner production line
3} hub bolt, drum nut and U-bolt use nut production lines
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1

-4) spring washer.production line
5) plated parts production line

U-bolt production line is installed in Leaf Spring Shop (#4-12).

The currently operating bolt and nut shop is comparatively in good
condition and so the operating equipment can be arranged in the new
shop and one new thread rblling machine installed and all of the old
type wood screw production equipment removed and new production lines

for the wood screw, tapping scfew and machine screw be installed.

One set of devices needed for product quality check are to be
installed.

Details cf the Plan
Bolt and Nut Production Line
The bolt and nut production line is to be set up in the new building.

A new bolt former machine, threader machine and their dies are to
increase the currently insufficient bolt production capacity of the

M6 - ML0 (55 - 95 1), Further for the M 12 - M20 (95 - 180 bl) one bolt
former for the long size bolt and one threader and their dies are to

be added.

For nut production lines, one nut former and one tapping machine
together with their dies for the M2 - M5 are to be added. The
equipment serving the Ml4 - M20 size items starting with the
relatively new NF560 are comparatively in good condition and since the
number of items produced is small there is no need for additional

equipment,

Further, for the bolt inserted into the washer this can be locally
produced by using the R-type bolt before threading and inserting this
by hand into the washer. Preparations for the localization of the R-
type and M-type should also be made.

Reamer bolt, wing bolt and other special type bolts and those of
special materials are not planned for the local production.
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Tt has been proposed to standardize the threading specifications of
the whitworth, unified and metric threads in the near future and so
increase in the tools for these have not been proposed.

Production capacity is approximately 700,000 per month for the 6 mm
and 20 mm bolts and nuts. :

The thread rolling machine currently operating in the bolt and nut

@

shop is in very good operating condition but there is no substitute
policy in the event of breakdown. Therefore, in order to assure and
maintain a regular production installation of an additional thread
rolling machine is proposed.

Replacement of the forming dies, threading dies and tap currently in
operation. As these are important machine tools.determining the
precision level of products their precision should be maintained by
provision of regular inspection. '

A technical service to implement the training for installation of
equipment, trial test runs, operational methods, verification of

quality and equipment maintenance is required.
Productieon Line for Hub Beolt and Hub Nut Inners

At present these are totally dependent on imports. A production line
for the hub bolts and hub nut inners is to be set up inside the new
building annex.

The production line equipment for the hub belt and nut liners includes
the hub bolt and hub nut items for heavy vehicle use and the hub bolts

for tractor use and their service parts.

The production capacity for the 16 mm-30 mm diameter screw is
approximately 500,000 per month.

As heat treatment is required for the present parts an non-oxydizing %
type heat treatment facility is to be installed., This facility will

be used for heat treatment of the tapping screws, spring washers, and
particular bolts and also for U-bolts and similar items.

Cne set of inspection devices are to be installed for purposes of
carrying out the verification of product quality after heat treatment
end plating processes.
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The forming and threading dies and tap are changed in accordance with
the parts specifications and these are important machine tools which
affect the precision quality of parts so it is necessary to check
these regularly in order to maintain their precision.

A technical service to implement the training for installation of
equipment, trial test runs, operational methods, verification of
quality control and equipment maintenance is required.

Production line for the Hub Nut, Drum nut and U-bolt Nut

These currently rely on imports, A production line for the hub nuts,

drum nuts and U-bolt nuts is to be set up in the new building annex.

The producticn line is to include the hub nut, drum nut for heavy
vehicle use, the hub nut for tractor use and the U bolts-used for both

heavy and light vehicles as well as the service parts.

Production capacity of the 16 mm to 24 mm diameter nuts is to be
approximately 1,000,000 per month.

After forming machine processing of the spherical face is required for
hub nuts. As the spherical face is an important quality specification

it is necessary to verify the precision.

. The quality check equipment to be used after plating is to be shared

4)

with that used for hub bolt production.

The forming dies and tap are changed in accordance with the parts
specifications and these are important machine tools which affect the
precision quality of parts so it is necessary to check these regularly

in order to maintain their precision.

A technical service to implement the training for installation of
equipment, trial test runs, operational methods, verification of
quality control and equipment maintenance is required.

Production Line for Spring Washers

At present these are totally dependent on imports. A production line
for the spring washers is to be set up inside the new building amnnex .
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The spring washers used on all production lines of HIC are to be

provided. The production capacity for the spring washers for use with_
‘the .3 mm - 24 mm diameter screws is approximately 1, 700 000 per month
_for each machine.

As heat treatment is required for the ptesent parts shared use of the
hub bolt heat;treétment-is;to be implemented. It is necessary to make

the line flowlclear;so_as to avoid any confusion between parts beforé

treatment and those after treatment.

Shared use as necessary of the plating equlpment and quality verifying
equipment is to be impliemented.

The molding tools are changed in accordance with the parts
specifications and these are important'mnchine tools which affect the

precision quality of parts so it is necessary to check these regularly

in order to maintain their precision.

A technical service to implement: the training for installation of
equipment, trial test runs, operational methods ,verification of
quality control and equipment maintenance is required.

Production Line for Plating Parts

A production line for plating parts to be set up inside the new
building annex ., Although the plating equipment in current operation
is in relatively good condition the treating performance of 150 kg
daily is below the treatment capacity of 250 kg daily. The equipment
for the various bolt and nut types has been increased since- the

-initial installation and present production is-of 300 kg daily.

Therefore, addition of another similar plating mechine is required
and the plating equipment including the present one machine-and the
new one are to be set up in thé new building annex. At the same time
installation of plating waste water treatment equipment ig to take
place. ' '

Equipment for verification of plating quality is included in the hub
bolt production line.
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1)

2)

Tapping screw, Wood screw and Machine screw production line

There are 10 threading machines for wood screw use currently but these
all suffer from severe deterioration and are beyond repair. Only 4 are
operating and the cutting machines of these have extremely low

prodﬁbtivifj;‘It_is nééesééry to serap these and instaell new equipment

' which_ﬁén produce the wood screws, machine screws and tapping screws
'inside the present bolt and nut shop.

The present production line is to provide all of the small size screws
used in HIC.

The production capacity for 2 mm-8mm diameter screws of 5mm to 6 mm

length is approximately 900,000 for each machine per month.

Shared use of the Heat treatment equipment of the hub bolt use
egquipment is to be made and shared use of the plating equipment of the
bolt nut equipment is to be made. Further the quality verification
devices are to be used in common,

The forming dies, and threading dies are changed in accordance with
the parts specifications and these are important machine tools which
affect the precision quality of parts so it is necessary to check
these regularly in order to maintain their precision.

A technical service to implement the training for installation of
equipment, trial test runs, operational methods ,verification of
quality control and egquipment maintenance is required.

Estimated Capital Requirement

Requiréd:Facilities

The details of equipment and deévices required in the present plan are
shown in the Attached Table 3-1.

Estimated Capital Requirement

The estimated amount of capital required is shown in the Attached
Table 3-2,
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Expected Effects of the Plan
Saving of Foreigﬁ_ﬁkchahje

A saving ln the requlred amount of forelgn capltal cannot be expected
s;nce the productlon output of the present plan is low but if the pro-

ductlon output lndicated below 13 more than 4 100 tons then this, can '

£
be ant1c1pated (however this is w1th an annual productlon of A
650,610 kas}.
Foreign Exchange : Amount‘of
. Required at =~ - Foreign Currendy
Implementation of Plan ‘Required at Present
) {yen per item) : (yen per 1tem)
Cost of parks - ' Coe s 169
Raw Material Costs o 85 . .. . -
Freight & Insurance 10 ' o 18
Sub-total 95 | 188
‘Working eguipment costs 585 - C L=
. : : £
. TOTAL L 680 . - . ~. 188

Nete: For details of the above items refer to the Attached Table
3-3. Also for the product price the welghted average of 1 kg
of M12-24 has been employed.

Assumed Annual  Amount of Foreign Exchange Requiréd'Amount of
; with Implementation Foreign Exchange in
Production of the Plan the Case of Importing
(kg. per year) {yen per kg.} ~__{yen per kg.)
2,000,000 204 188
2,500,000 190 188

3,000,000 180 188
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2) Reduction in Production Costs Achieved TR

A comparison of productién costs for one kg at present and after the

implementation of the'present plan is as follows:

Production Costs
After Implementation
of the Plan

Present
Production Costs

Imported CP/RM costs

FOB price 85 166
Freight & insurance 10 19
Sub-total 95 188

Local CP/RM costs - -

Depreciation - 461 -
Utility costs 12 -
Labor costs . 6 -
Overheads 11 _ -
Admin. costs 3 -
Other costs 250 19
Sub-total 743 19
%
Mark-up, profit - -

Excise tax - -

TOTAL 834 207

As the production output of the present proposal is low neither a
saving of foréign capital nor a reduction in production costs can be
anticipated. If either a considgrable expansion of the assumed pro-
duction output is carried out or a selection for local production of
the bolt nut varieties whose substitution with locally produced items
would have a relatively large éffect is made then the present plan

would be possible (refer to Attached Table 3-4).

g
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3) Other Eipected Eifects '

Implementation of -this plan enables other ind:étrieéiwith'a;shortage of

bolt and nut to expand their production,
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Attached Table 1-1 EXISTING PRODUCTION CAPACITY OF BOLYT & NUT IN HIC

As of Feb,, 1988

AR Tate _' o - Machine Production Capacity
Type length| Machines |Capacity of HIC
U (am) pcs/min pcs/8Hr pes/ton. .
HEX. | H3,M4)H5 | 3~35 | weader H-15 @ | 120 7,000 | 140,000
BOLT| | stotter $-15 | 30 8,000 120, 000
i | Threader TR-14 | 300 | | 5,000] | | 100,000
M6,HB, | 16~55 | Header K-30 | 65 6,000 | 120,000
Mo Trimner B30 | 80 5,000 | 100,000
| Threader TR-30 | 80 | [Z.000] | [B0.000]
Wi2,M4 | 22~95 | Header BN-5 | 60 5,000 100, 000
H16, H18 Trinmer BN-6 40 | 4000 | 80,000
| Pointer BN-7 | 30 3,200 [ 64,000
| Threader BN-8 40 4,000 80,000
HEX. | H3,Hd.H5 | Forner Wr20 | 80 7,000 140,000 |
nT | Tapping 1-5-2/2 | 40 8,000 160,000
16, 48, rorner NF-30 | 70 | [ 5.000] | [ 100,000
H10 Tapping 1-5-1/2| 30 7,000 140,000
v HGAS12a| 40 7,000 140, 000
wiouie | [Forner NFs6D | 60 5,000] | [ 100,000
H16, 18" Tapping BN12 | 30 7,000 140,000
H20 7 GHE 30 7,000 140,000
' » BM 30 7,000 140,000
{RIVET 03 - | 4~26 | Riveting WC | 100 10,000 200, 000
¢4, 65 | 6~50|  » 80 - 8,000 160, 000
6,97, [12~60| 80 8,000 160, 000
o8

Yote The'boxed.fiQUres ihdfcate,the critical production capacity

for each bolt/nut type.
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Attached Table 3-1 LIST OF REQUIRED FACILITIES

#: 4-11(1) Bolt, Nut & Spring Washer Production
~ No.l HI: Bolt, Nut Shop -

No Items Unit No,

1 Bldg & Land

A Land

B Building (1600m2) ) Set

2 Inported M/E
1 Renvt'néreplcm't of worn out ME for bolt&nut shop (No,1 HI)
11 Plating eguipment & waste treatment Lot 1
1 2 Miscellaneous ) Lot 1
2 " To solve the production bottleneck
2 1 Thread rolling machine TR15A ' Set 1
22 Thread rolling die 155mmDx60 M16xP2.0,M20xPl.5,M20xP2.5 Set 3
3 - Bolt and nut manufacturing ME
31 M6-M10 bolt forming
3 1 1 Bolt former:M6-M10 55-20L({S330L)} Set 1
31 2 Wire stand (RS-H-30} Set 1
3 1 3 Three step transformer Set 1
31 4 0il cleaner Set 1
3 1'5 guick change system Set 1
3 1 6 Spare parts Lot 1
32 Dies, R type
3 2 1 M6P1.0, MBP1.25, M10P1,25, P1.5 Set 4
32 2 1/4, 20T, 28T, S/16-18T, 24T, 3/8-16T, 24T Set 6
3 2 3 Common tools (spacer etc,) Lot 1
3 2 4 Spare dies | Lot 1
3 31 dies, M type (M6 P1.0 10L,12L,b14%L,16L,20L,25L,30L,40L,etc.} Set 33
34 M12-M20 bolt forming
3 4 1 Bolt former:M12-M20 95-180L (S360) Set 1
3 4 2 Wire reformer (MWS—H-60) Set 1
3 4 3 Wire Stand (RSH-40} Set 1
3 4 4 Three step transformer Set 1
3 45 0il cleaner Set i
3 4 6 Quick change system Set 1
3 4 7 Spare parts Lot 1
35 Forming dies, R type
351 M12 P1.25, Pl1.,5, P1.75%, Mi4 P1.5, P2.0, Mle Pl1.5, P2.0, etc. Set 10
35 2 7/16~14T, 20T, i/2-13T, 5/8~1lT Set 4
3 5 3 Common tools {spacer etc.) Lot 1
3 5 4 Spare dies Lot 1
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Attache@ Table 3-1 .LIST-OF REQUIRED. FACILITIES

#: 4-11 (2) Bolt, Nut &_Spring Washer Production _ S
- Ne.l HI: Bolt, nut shop - . S

No _ . . Items . Unit No.

36 1'Form1ng dles, M type:M12 PI1. 25 Pl 75 20L 25L 30L,35L,etc. Set 86
3 7. M6-M10 threading o '
3 7 1 -Bolt threader:M6~M10 55~90L (SSR30) . Set - 1
3 7 2 Threading dies:M6 P1.0, ‘MB P1,25, M10 P1, 25, Pl,5 oo Set 4
3 7 3 1/4-207, 28T, 5/16~18T, 24'1', 3/8-16T, 24T. . : O Set 6
3 8 . M12-H20 threading . . S
3 8 1 Boit threader:M12-M20 95-130L (ssmo) ' . ’ Set . 1
382 Threadlng dies:M12 P1.25,P1,.5,P1,75,M14 F1,5, P2. O,etc. . Set . 11
3 '8 3 Threading dles 7/16-147, 20%, 1/2-13T, 5/8-117 Set 4
3 9 Nut forming o : - .

3 9 1 Nut former:M2-M5 (NF515) ' : _ - set, 1
3 9 2 Wire stand (RS-H-30)} . o _ ' . Set 1
3 2 3 Three step transformer. L : Set . 1
3 9 4 0il cleaner ' ' o Set 1
3 9 5 Quick change system ; " Set 1
3 9 6 Spare parts C _ . Lot 1
397 Forming dies:M2 P0.25, M3 P0.5, M4 PO.7, M5 PO 8 . Set 4
3 9 8 Spare dies ‘ . | Lot 1
310 M2-M5 nut tapping o o

310 1 Nut tapper:M2-M5 (super-1) - L .. Set 1
310 2 Tapping tools:M2 PO, 25, M3 PO.5, M4 PO. 7, MS PO 8 . Set 4
311 . Nut forming . . - ;

311 1 Nut former:M6-M12 (NFS540) ' o Set 1
311. 2 Wire stand : : ] . ' Set 1
311 3 Three step transformer ' ’ Set 1
311 4 0il cleaner _ L .. set 1
311 5 Quick change system : . Set 1
311 .6 Spare parts ' " Lot 1
311 7 Forming dies:M6P1,0,M8P1,25,M10P1,25,P1,5,M12P1, 25 Pi, 5,etc. Set 9
311 8 SBpare dies . Lot 1
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Attached Table 3-1  LIST OF REQUIRED FACILITIES

itz

No

4~11 {3) Beolt, Nut & Spring Washer Production
- No.l HI: Bolt, nut shop -

Ttems Unit No.
312 . M6-M12 nut tapping
312 1 'Nut tapper:M6-M12 (super—4) Set 1
312 2 Tapping tools:Mé P1.0,M8 P1.25,M10 P1.25,P1.5,M12 Pl.25,etc. Set 9
313 . Nylon caulking lins '
313 1 Nylon caulking m/c for MAZDA X2000 hub nut Set 1
3132 Accessories | ' Lot 1
314 1 Tools for rear body bolt {m/c BP490):M12-2 items Set 1
314 2 Tools for rear body bolt {m/c BP490):M10~6 items Set 1
315 Miscellaneocus Lot 1
4 Hub bolt and hub nut inner manufacturing equipment
4 1. Porming line _ '
4 1 1 Forming machine (BP-490) : Set 1
4.1 2 Porming tools {inner-l item, hub bolt~2 items) Set 3
4 2 Heat treatment line .
4 2 1 Continuance hardening & tempering equipment {un-oxidation}  Set 1
4 2 2 Gas generator Set 1
4 2 3 Gas plant Set 1
4 2 4 Gas vaporizer Set 1
4 25 CO2 analiger Set 1
4 3  Testing eguipment
4 3 1 Hardness tester (H12.M-3) Set 1
4 3 2 Micro scope Set 1
4 3 3 Magneflux inspect, equip. (NQ-40T} Set 1
4 3 4 Mi¢ro cutter Set 1
4 3'5 Micro press (plastic mold) Set 1
4 3 6 Belt sander Set 2
4 3 7 Disc grinder Set 1
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Attached Table 3-1  LIST OF REQUIRED FACILITIES

#: 4-11 (4) Bolt, Nut & Spring Washer Production
~ No.1 HI:; Bolt, nut shop - ' '

No ' | Items ) - Unit No.

4 4. . Machine tools o ‘ _ .

4 4 1-8inglelathe = o : L o Set -3
4 4 2 Single lathe (cut side) o L . Set | 1
4 4 3 Thread rolling M/C (TR15A) _ - ‘set . 1
4 4 4 Thread rolling M/C dies ’ o : ' © 8er 4
4.4 5 Tapping machine B . _ Set 1
4 5 Quality checking equipment o o

4 5 1 Film thickness meter ' C . . Bet. 1
4 5 2 Hardness tester ) _ : Set 1
4 6 Miscellansous : " Lot 1
5 Hub nut manufacturing equipment )

51 Lathe ' _ :

5 1 1 Single lathe (FS) : ) ) Set

5 1.2 Spare parts & tools o © Lot

5 1 3 Testing equipment _ . : Set

5 1 4 Parts feeder . Set

5 2 . Nut tapping ' N

5 2 1 Automatic tapper _ ' _ Set

5 2 2 Spare parts & tools : ) . ~ Lot

5 2 3 Testing equipment - ‘ o ' Set

5 3 Nut tap grinding ' L

5 3 1 GB-3 tap grinder : ) - Set 1
§ 3 2 Spare tools ' ' ' Lot | 1
5 4 Miscellaneous o Lot 1
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" Attached Table 3-1 LIST OF REQUIRED FACILITIES

#: 4~11 (5) Bolt, Nut & Spring Washer Production
- No.1 HI: Bolt, nut shop -

No Items Unit No,.

- e — - - ————— - —_—— -

6 Huh nut drum nut and u-bolt nut manufacturing eguipment

.6-1  Nuts manufacturing equipment

6 1 1 Hot nut formex {HNP-80) Set 1
-6.1.2 Accessdries Lot 1
613 Formlng dies:hub nut (HV and LV),drum nut, U-bolt nut,etc. Set 13
614 Spare tools C Lot 1
6 1 5 Electric heater (6O0OKW) - Set 1
6 16 Piping equipment of water cooler Lot 1
6 2 Miscellaneous ' Lot 1
7 Tapping, wood & machine gcrew manufacturing eguipment

71 Forming M/C_(screw former)

7 11 M2-M3 5-40L (No.Q) Set 1
7 1 2 M4-M5 6-S0L (No.l) Set 1
7 1 3 Mg-M8 8-60L (No.2) Set 1
7 2 Forming dies = Set 141
7 3 thréading M/C (screw threader) '

7 3 1"M2-M3 (THI-4R) ' Set 1
7 3 2 M4-M5 -(THI-6R) Set 1
7 3 3 M6-M10 (THI-10R) ' Set 1
7 4 Threading dies Set 109
7 5 Slotting M/C No.l Set 1
76 Slotting M/C No,2 ‘ Set 1
7 7 -Tools for slotting M/C : . . Lot 1
7 8 Miscellaneous Lot 1
8 Spring washer manufacturing equipment

8 1 Vertical molding machine 3mmD-5mmD Set 1
8 2 Vertical molding machine 6mmD-12mmD Set 1
8 3 Vertical molding machine 14mmD—24mmD Set 1
8 4 Coiling machine 3mmD-3,5mmD Set 1
8 5 Cutting machine 3mmb-3.5mmD Set 1
8 6 Coiling & cutting machine 4mmD-5mmbD Set 1
8 7 Coiling & cutting machine 6mmD-10mmD Set 1
8 8  Coiling & cutting machine 1ZmmO~16mmD Set 1
8 9 Coiling & cutting machine 18mmbD-24mmbD Set 1
810 Inspection equipment Lot 1
811 Raw material for machine test Lot 1
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Attached Table 3-2: REQUIRED INVESTHENT (#4-11)

:_(Unit;_million-yen)

-t - e o i Sk

. : - Investment
Ttems o e it e -
: Foreign Local “Total .
1 Bldg & Land _
a Land - 0.0 0.
B 1. Building '~ _ 92.2 129.0 221,
2 Freight & Insurance 102 R R 1+
" Sub-total 102.4 120.0° 2315
3 - Import Duty - 15,4 15,
4 Unloading : - 1.4 L I
- Building Total 102.4 145.8 248,
Bldg & Land Total 102.4 145.8 248,
2 1 Imported M/E (FOB) 3722.6 - 3729,
2 Freight & Insurance 414,0 - 414.,0
Sub-total 4148,6 - 4143.6
3 Import Duty ’ - 621.5 $21.5
4 Unloading - . 58,0 58,0
5 Installation Cost - 16.4 L16.4
Imported M/E Total 4143,6 695.9 4839.5
3 Local M/E = 0.0 . 0.0
4 Other Costs _
A License Fee 0.0 - 0.0
3 Eng Fee’ 8z2.8 - 82.8
C Software 0.0 - 0.0
D Interest 0.0 - 0.0
Other Costs Total 82.8 - az.8
Total Investwent 4328.8 g841.7 5170.5

— = s -
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Attached Table 3~3: PRODUCTION COST STATEMENT (#4-11)

Annual Cost Compo-
) ! : {million Yen) nent

Items | ————— - —
) Fr/C L/C Total (%)

‘1 . CB/RM

A Imported CP/RM (FOB) = 55.3 - 55,3 10
Freight-& Insurance 6.1 - 6.1 1
Import Duty - . 9.2 9.2 2
Unloading - 0.9 0.9 ]
Sub~total 61.4 10.1 71.5 i3
B Local CP/RM - Q.0 0.0 o
" CP/RM Total 61.4 10.1 1.5 13
2  Utilities = . j . 0.0 7.9 . 7.9 1
vVariable Cost ' o 61.4 18,0 79.4 15
3 Depreciation 252.7 47.0 299.7 55
4  Amortization o 0.0 - 0.0 0
5 Maintenance ' : 127.4 24,7 152.1 28
6 - Design Fee ' - 0.5 - 0.5 ¢
7 Labor. - 4,2 4,2 1
8 Ovehead _ : - 7.1 7.1 1
%  admin,.Cost ~ - 2.2 2,2 0
Fixed Cost 380.6 85,2 465.8 85
Annual Cost - . : 442.0. 103.2 545,2 100

Unit P.Cost ' 838.0

10 - Mark-up . 6.0

11 Excise Tax . . 0.0

Ex-fact.Cost 838.0
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#4-12 U-Bolt Production

1)

(2)

= No.l HI: Leaf Spring Shop -
Outline of Objectives and Planning

At present, there is a total dependence on imports for the U-bolts of
the heavy and T2000 vehicles use. Others for the light vehicle use
are already locally produced in the machine shop of the No.4 HI.

Eight U-bolts are necessary for each vehicle, in the case of the heavy
and T2000 vehicles, and as these are particular parts for the various

models their production increases and decreases in proportion to

'productiun output of vehicles. Therefore, it is desirable that local

production including that for the service parts be undertaken.

The present plan aims at the local produgtion of all the U-bolts used
for heavy and T2000 vehicles and aims at saving on foreign exchange
and the improvement of technical expertise.

The production schedule for 1998 including service parts is to be
approximately 253,000 items per annum.

A new U-bolt production line is to be installed in order to realise
the present plan.

Details of the Plan

The new U-bolt production line shall be set up in the No.l HI Leaf
Spring Shop. The layout is shown in the Attached Figure 1-1. It
shall produce items for both heavy and light vehicle use and also the
service parts. The productive capacity is to be approximately 40,000
per month.

Heat treatment for the Y.bolt moldings is to be done either with the
newly installed non oxidising equipment of the No.1 HI Bolt and Nut
Shop or by share using the heat treatment shop also installed in the
No.1 HI Machine Shop. '

Product quality verification after the heat treatment 1s to be carried

out using the tesiing equipment accessory to the heat treatment
equipment and results recorded,

' a3-4-152
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{3)

1)

2)

(4

1

As the heat treatment equipment is to be shared the flows of the dif-
ferent machined parts are to be clearly distinguished and ta be

transported between the lines without mingling or confusion,

As the forming dies and straightening dies differ for each of the
vehicle models these are to be changed in accordance with the parts
specifications., Further since these are important working tools which
aeffect the precision of the parts resulting testing at the time of

changing must be carried out an precision confirmed.

A technical service to implement the training needed for installation
of equipment, trial test running, operational methods, verification of
equality control and equipment maintenance is required.

Estimated Capital Reguirement

Required Facilities

The details of eguipment and devices requiréd in the present plan are

shown in the Attached Table 3-1.

Estimated Capital Requirement

The estimated amount of capital required is shown in the Attached
Table 3-2.

Expected Effects of the Plan

Saving of Foreign Exchange

The amount of foreign exchange saved on the production of one item is

9 yen (however this is with an annual production of 34,840 items):
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Forelgn Exchange ' _ Amount of

" Required at’ ' © . Forelgn Bxchange
Implementation of Plan - Reguired at Present
: {yen per item) . _{yen per item)
Cost of parts . - BT R o ) 902
Raw Matérial Costs. . . - 451 . . — N
Freight & Insurance = - 48 7 o 100
Sub-total 49 1,002
Working equipment costs 494 : '_-
_TOTAL . ..893. . . 1,002 -

Note: The working equipment costs are only for the additional costs
incurred by this plan. For details of the above items refer
_ to the Attached Table 3-3, The weighted average price of the
U-bolts to be produced: under the present proposal was used as
the unlt price of the finished product.

2) Reduction in Production Costs Achieved

A comparison of production costs for one item at present and after the

A

implementation of the present plan is as follows:
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{Unit: vyen per item)

Production Costs

After Implementation Present

Production Costs

of the Plan

Imported CP/RM costs

FOB price 451 902
Freight & insurance 48 _ ' . 100
Sub-total 499 _ 1,002

Local: CP/RM costs - -

Depreciation o 387 . -
Utility costs 20 -
Labor costs _ ' : 20 -
overheads 17 -
Admin, costs 5 -
- Other costs 273 o 100
- Sub-total S 723 ' 100

'Mark—ub, profit - : -
Excise tax . - - : -

TOTAL 1,223 1,102

A reduction of production costs cannot be expected to result because

of the .low production output of the present plan,
Number of Years Reqﬁired'for Recovery of Eoreign Exchange ;nvestment
If_the.index for investment results is taken to be,

EA)/ (?) x (C}

ﬁhere,
(a)
(B)
(C)'= Qutput (34,840 items)

Required amount of foreign exchange (207,700,000 yen)

Amount of foreign exchange saved per item (9 yen)

giving a result of 662 years for the present plan.
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Attached Table 3-1 LIST OF REQUIRED FACILITIES

4-12

#: .
“U-bolt manufacturing equipment
No Items Unit . No.
1 Bldg & Land
A * Land
B Bldg
2 Imported M/E e
1 . Raw. material stand . Set. 1
2 Raw material shelf Set i
3 Material cutting machine . - . Set- . .1
4 Chamfering machine ' Set’ 2
5 Draw forming machine . Set - 1
6 Thread rolling machine (R20A) Set . 3
7 Heating furnace (gas) Set’ 1
8  Induction furnace - Set. -1
9 Friction press Set 1
10 Hydraulic press - Set 1
11 - Punching press Set 1
12 U~parts carrier o Set 2
i3 Shot blast egquipment Set 1
14 Reforming. press 60 ton Set 2
15 bip painting equipment Set 1
16 Parts rack ‘Set 4
17 Hand carrier special " Set 10
ig Miscellaneous Lot 1
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Attached Table

3-2: REQUIRED INVESTMENT (#4-12)

{Unit: million yen)

- o

.
opcooccooo

] Investment
-Items T
. Foreign Local Total
1 Bldg & Land
A Land - - 0.0 0.
B 1 Building 0.0 0.0 o,
. 2 ‘Freight & Insurance 0.0 - 0.
Sub-~total- 0.0 0.0 0.
3 Import Duty - 0.0 o
4 Unloading - 0.0 0.
Building Total 0.0 0.0 0.
Bldg & Land Total 0.0 0.0 0.
1] R s L3 ———
2 1 Imported M/E (FOB) 172.4 - 172.4
2 Freight & Insurance 19.1 - 19,1
"~ Sub-total 191.5 - 191.5
3 Import Duty - 28,7 28.7
4. Unloading - 2.7 2,7
5 Installation Ceost - 2.3 2.3
Imported.M/E Total 191.5 33.7 225,2
3 Local M/E = 0.0 0.0
4 Other Costs
A License Fee 0.0 - 0.0
B Eng Fee: 16.2 - 16,2
c Software 0.0 - 0.0
D - Interest 0.0 - o,¢
Qther Costs Total 16,2 - 16,2
© Total Investment 207,7 3.7 241.4
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Attached Table 3-3: PRODUCTION COST STATEMENT (#4-12)

4
_ - R _ . §
“Annual Cost’ - Compo—
“(million Yen) nent
CItems . - T mema - -
: e F/C L/C Total - (%)
1 . CP/RM o : o
Imported CP/RM (FOB) - 15,7 -~ 15,7 37
Freight & Ingurance 1,7 - e P B 4
Import Duty . U 2.6 1 ..2.6 [
Unleoading ‘ . - 0.2 . 0.2 0
Sub-~total 17.4 2.8, 20.2 17
Local .CB/RM -~ - - 0.0- - . 0,0 0
CP/RM Total _ 17.4 . . 2,8 20.2 47
2  Utilities . ) 0.0 0.7 0.7 2
Variable Cost 17.4 3.5 20,9 49
3 Depreciation - 11,5 2,0 13,5 32
4  Amortization - 0.0 B N ¢ [«]
5 Maintenance o 5.7 1.0~ 8.7 6
& Design Fee ' 0.0 - 0.0 0 g
7 . Labor- i - 0.7 - 0.7 2 §
8 Ovehead _ = 0.6 0,6 1
9  Admin,Cost T - 0.2 0 0.2 0
Fixed Cost ' 17.2 4.5 21,7 51
Annual Cost 34.6 8.0 42,6 100
Unit P,Cost - 1222,7
10 Mark-up 0.0
il Excise Tax 0.0
Ex~fact.Cost 1222;?
g‘é
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$4-13  Rear Axle Housing Production - Machining

(1)

(2)

~ No.1 HI: Rear Axle Housing Manufacturing Shop ~
Objectives and Outline of the Plan
The existing rear axle housing is impqrt‘degendent and tdkés'theiﬁbfm_
of single piece completed parts in the case of 1light vehicles and of

rear axle assembly in the case of.heayyfvehicles.,

The present plan proposes the improvement of technical expertise and .
cutting of the foreign currency currently expended on:imports_by

construction of a large press shop and pfomotion of local prbduction

of the various parts including'local production of the rear axle
housing. ' '

To this end a new building'with an:aréa?6f some 4,050 square meters is
to be constructed and a shared production line to be installed
inside. ' ' '

The productive capacity including that of service parts is to be
approximately 4,700 items per year.

Details of the Plan -

Removal of the warehouse located'to_the north side of the vehicle
as?émbly shop of No.l BI and construction of an area of some 4,050
square meters for use as a machine proceséiﬁg shop for the rea? axle
housing. The layout is shown in Attached Figure 1-1.

The rear axle housing for both heavy ﬁnd light vehicles are to be
press formed in the new press shop and to be supplied as roﬁgh
materials welded to the body in its state before processing.

The installation of sghared production lines for the accessory parts

welding lines and machine processing for both the heavy and light
vehicles. '

The present part is vital to the safeﬁy of the finished vehicle and as
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(3)

1)

2)

(4)

1)

it consists of welded press parts efficlent welding is essential,

The‘same”w¢:king equipmeﬁt.fbr the heavy and for light vehicles will
be employed. but since processing of the details differs it will be

' necessary to éstablish operational standards and ensure these are

followed.

A technical service to implement the training needed for installation
of equipment,trial test runs, operational methods, confirmation of
quality and equipment maintenance is required.

Estimated Capital Reguirement

Required Facilities

The details of equipment and devices required in the present plan are
shown in the Attached Table 3-1.

Estimated Capital Requirement

The estimated amount of capital required is shown in the Attached
Table 3-2.

Expected Effects of the Plan
Saving of Foreign Exchange

Tn the event of the present plan not being implemented then imports
will occur.. In comparison to the required amount of foreign exchange
for imports the present plan can be expected to result in a saving of
foreign exchange by an increase in production to a level of 10,000
items per year (however this is with an annual production of 7,400 at

present).
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Foreign Exchange ZAmdqnt of

" Required at. =~ = TForeign Exchange
Implementation of Plan -  Reéquired at Present
(yen per item) : (yen per item) .
Cost of parts ' - 113,390
Raw Material Costs 10,700 : -
. Freight & Insurance .- 20 - - 1,486 4
: : ¥
Sub-total 11,900 _ . 14,876 . .
Working equipment costs 46,200 : -
TOTAL ' 58,100 ' 14,876
Note: The working equipment costs are only for the additional costs
incurred by this plan. For details of the above items refer
to the Attached Table 3-3.. o o o
Price of blanks are taken as 80% of product price. :
Also the weighted average price of the prices of rear axle
housing for the various vehicle types of HIC products was used
as the finished product price. T '
2) Reduction in Production Costs Achieved p
_ %
A comparison of production costs for one item at present and after.the
‘implementation of the present plan is as follows:
|
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(Unit: yen per item)

Production Costs
Present

After Implementation Production Costs

of the Plan

Imported CP/RM. costs

FOB price ' 10,700 13,390
Freight & insurance 1,200 - 1,486
Sub~total : 11,900 14,876

Local,CP/ﬁM,costS' " . - - =

Depreciation 40,447 -
Utility costs - 1,511 ' -
'-Labor.costs 723 -
.Overﬁéads © 1,021 ' _ .-
" Admin. costs _ 319 -
Other costs 23,298 5,950

Sub-total 67,319 _ 5,950

Mark-up, profit - -

Excise tax - -

TOTAL 79,219 - 20,826

Therefore, the present plan cannot be expected to result in a reduc-

tion of production costs because the annual production level is low.
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Attached: Table_ 3~1  LIST OF REQUIRED FACILITIES

= R e e e e e
OO N W N

e
= b
(e =]

112
113
114
115

116 -

117
118
119
120
121
122
123
124
125
126
127
128
129
130
131

Machlnlng group for housing TE42103-1350, BX42103 2’30, LV

Special milling machine and tool

. Grinder w/]lg and tool

Special coining machine

Gas ‘cutting specxal machlne
Gas cutting special machine
Special boring machine and tool

‘Drilling special machine and tool

Semi automatic weldlng mach;ne and jig
Automatic welding machine -

" Automatic welding machine

0il hydraulic press :
Semi automatic wélding machlne and jig

Semi automatic welding machine and jig

Vertical machining w/4jig and tool
Special boring machine and tool
Vertical machlnlng w/jig and tool
ngh pressure washing equipment
Induction furnace

0il hydraulic press

Induction furnace and jig

_Automatic welding machine

NC lathe

Leak tester

Semirautomatic welding machine and jig
Superheater and jig

Semi automatic welding machine and jig
Superheater

Weshing eguipment

Materials handling equipment
Miscellaneous

Arc welding machine

'Sst“"
set .
Set

Set
Set
- Set

S Set

Set

Set.‘:l

Set

- Set
Set

Set

‘Bet

Set
Set

Set -
Set |
Set .
‘Set . |

Set

Set

Set
Set
Set

‘BSet

Set
Set

Lot

Lot
) Set

# -13(1) Rear Axle Housan Productlon B _
= No.1l HI: # Rear Axle Housing Manufactur1ng Shop -
No Items Unit No. -
ED ' '
1 ‘Bldg ‘& Land
" A Land- - ' ' '
B . Matrl'e for bu1ld1ng (steel structure, steel flttllng, etc.) Lot 1
2 'Imported M/E

———— - —_— g e
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Attached Table 3-1 LIST OF REQUIRED FACILITIES

#: 4~13(2) - Rear Axle Housing Production
= No,) HI: # Rear Axle Housing Manufacturing Shop -

Ne . ltems : Unit No.
132 Lathe o o ' Set 1
133 .Bench drllllng machlne N . Set 2
134 Plpe cutting machine . Set 1
135 Spot welding machine - Set 1
136 Tapping machine Set 1
137 Jigs for machlne and equxpment ] Set- 1
138 'Paxntxng booth ) Set 1
139 Materlals handllng equlpment : Lot 1
140 _stcellaneous ) Lot 1
2 Machlnlng group for tube rear axle:TE42115- 1130,Bx42115 1420
2 1 Centering machiné and tool Set 1
2 2 NC lathe and téol : Set’ 1
2 3 Induction -hardening eguipment and tool : Set 1
2 4 Boring machine and tool B ' Set 1
2 5 Cylindrical grinding machine and tool - : . Set 1
2 6 Horizontal machining w/jig and tool Set 1
2 7 Cylindrical grinding machine and tool : Set 1
2 8 Magnaflux equipment : Set 1
29 Washang eguipment - . Set 1
210 Mlscellaneous L - e . Lot 1
3 Bu1ldxng for new machine shop
3 1 Auxiliary facilities (Air compressor, plplng matrl's, ete.) Lot 1
3 2 MHiscellaneous . Lot 1
3 3 Electric materials : Lot 1
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Attached Table 3<2: REQUIRED INVESTMENT (#4-13)

(Unit: million yen)

e e 123 - - - A £ R Ll ek e i S i

i ek e

Investment

Ttems el i e v e ———————

Foreign Local Total

1 Blag & Land S

A tand - - ‘0.0 - 0.0

B 1 Building 820.4 . 433.4 . 1253.8

2 Freight & Insurance 9l.1 = ey

_ Sub-total ~911.5 433.4 - 1344.9

-3 . Import Duty .- 136.7 136.7.

4 Unloading = - L - - 12.8 - 12,8

Building Total 911.5: = 582,99  -14%4.4.

"Bldg & Land Total 911.5 582.2 1494.4

2 1 Imported M/E (FOB) 1528.1 i 1528.1

2 Freight & Insurance 169.6 . L 169,686

Sub-total 11697.7 L= 1697.7.

3 Import Duty o= '254.7 "254.7

4 Unloading . - '23.8 23.8

5 Installation Cost .- - 8.2 B.2

Imported M/E Total 1697.7 286,7  1984.4

3 Local M/E ' P 0.0 0.0
4 Other Costs o
a License Fee 0.0 - ‘0,
B Eng Fee 34.2 - 34.
C Software . 0.0 . - G.
D Interest 0.0 - 0.
Other Costs Total 34,2 - 34,

Total Investment 2643.4 8692.6 3513.0
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‘Attached Table 3-3: PRODUCTION COST STATEMENT (#4~13)

- Ttems

o

s oy ok ey oy S ) Bk B T L e

g Ak e e s B . o 38 e . Bl

‘CP/RM

Imported CP/RM (FOB)

Freight & Insurance

Import Duty
Unloading
Sub~total
Local ‘CB/RM
“CP/RM Total
utilities

_ Depreciation
- Amortization
- Malntenance

Design Fee
Labor
Ovehead
Admin,Cost
-Fixed Cost

Annual Cost
UnitrP.Cost

. Mark-up
‘Excise Tax

'Ex;factaCost

o

Annual Cost Conpo-
- (million Yen) nent
F/C L/C  Total (%)
50.3 - 50.3 14
5.6 - 5.6 2
- 8.4 8.4 2
- 0.8 0.8 0
55.9 9.2  65.1 17
- 0.0 0.0 0
55.9° 9,2  65.1 17
0.0 7.1 7.1 2
55.9 16,3 72.2 19
138.4 51,7 1%80.1 - 51
0.0 - 0.0 0
78.3 . 21,6 99,9 27
0.4. - 0.4
- 3,4 3.4 1
- 4.8 4.8 1
- 1.5 1.5 0
217.1  83.0 300.1 81
273.0  -99.3 372,3 100
79212.8
0.0
_ 0.0
79212.8
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#4-14  Production of Radiator

(1)

(2)

(3)

1)

- No.l HI: Press Shop No,2 -
Cbjectives and Outline of the Plan

Currently total dependence is on the import of completed parts for
both the heavy and light vehicles,

The present plan aims at improving technical expertise and saving on
foreign exchange expended by installation of production facilities to
form a car radiator production line for common use of the heavy and
light vehicles. '

This integrated production equipment is to be installed in the No.l HI
Press Shop No.2.

The productive capacity is to be approximately 5,750 items per year

including service parts.
Details of the Plan

A production line for radiator component parts is to be installed in
one span on the east side of the No.l HI Press Shop No.2.

The press parts of the radiator component parts are to be produced in
the Press Shop No.2

It is necessary to confirm gquality of the product, blocking of the
radiator tube, performance of of welding and their strength in order
to ensure the cooling efficiency of the radiator.

A technical service to implement the training needed for the
installation of equipment, trial test runs, operational methods,
confirmation of quality, and equipment maintenance is needed.
Estimated Capital Requirement

Required Facilities

The details of equipment and devices required in the present plan are
shown in the Attached Table 3-1.

A3-4-169



2)

A4

11}

Bstimated Capitaerequirement

The estimated amount of capltal requlred is shown in the Attached
Table 3-2. ' |

Expected Effects of the Plan

Saving of Foreign Exchange

In the event of the present plan not belng mmplemented the entlre
guantity will have to be imported. By increasing the annual planned
production vwp to 12,250 raalators the saving on the requlred amount
of forelgn exchange can be expected - (however th1s is w1th an annual

productlon of 5,750 radiatoeors}.

Foreign Exchange . Amount of

"Required at Foreign Exchange’
Implementation of Plan " Required at Present
{ven per unit) {yen per unit)
Cost of parts _ _ ' e S 23,488
Raw Material Costs _ 18,783 S T
Freight & Insurance 2,087 - 2,607
Sub-total 20,870 ) . 26,095
Working equipment costs 11,130 ' -
TOTAL : . °32,0000 ¢ o s 26,095 . -

Note: The working eguipment costs are only for the additional costs
incurred by this plan. For details of the above items refer
to the Attached Table 3-3. Raw material cost is assumed 80%
of cost of parts.- Also the weighted average price of the pri-
ces of radiator for the various vehicle types of HIC products
was used as the finished product price.
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2) Reduction in Production Costs Achieved

A comparison of production costs for one item at present and after the
implementation of the present plan is as follows:

(Unit: yen per unit)

Production Costs
After Implementation
of the Plan

Present
Production Costs

Imported CP/RM costs

. FOB price 18,783 23,488
Freight & insurance - 2,087 2,607
Sub-total 20,870 . 26,095

‘Local CP/RM costs R - . -

Depréciation 9,896 - . -
Utility costs 417 -
Lahor costs 383 o -
- Overheads _ _ . 522 -
- Admin. costs 157 - -
Other costs 7,791 : 10,438
Sub-total 19,165 10,438

 Mark-up, profit - ' -
Excise tax - -

TOTAL - 40,035 36,533

Therefore, because of the low production output of the present plan a

reduction in production costs cannot be anticipated.
(5) Recommendation on Implementation of the Plan

A large amount of technical expertise is included in the production of
radiators, and so a pre-requisite for the present plan is the

agreement for technical transfer of this expertise.

'_' §_3-_-_4-j-171



Attached Table 3-1  LIST OF REQUIRED FACILITIES

4=14 Constructlon of Rad;ator Production

#32
‘ - MNo.l HI: Preéss Shop No. 2 -
No Items
1 Bldg & Land
A " Land
B. -Bldg -
2 Imported M/E
© -i - ME for production of radiator for automoblle
11 Tube mill w/cuttlng machine
1 2 Projector |
1’3 Fin:forming machlne
14 Core assembly device
1’5 .Pneumatic press {tube plate insert dev1ce)
1 6 Baking futnace w/flux bath
1 7 Dip soldering equipment
1 8  Inspection device
1 9 Tank soldering device by manual
110 Support soldering device by manual
111 - Leak testing equxpment
112 washing tank
113 Furnace #1
114 Painting booth
115 Furpace #2.
116 General tools & inspection device
117 “Parts pretreatment equipménts
118 Soldering~torch w/regulator
119 Dies for stamping parts
120 fTempering furnace
121 Gas vaporizer eguipment
122 WYaste water treatment
123 wWiring -
124 Piping

- Set .
- Seb
Set'
Set
Set
Sat
- Set
Set
Set
Set
“-Set
Set
-Set”
© Set
‘Set.
Set
Set
Set
Set
Set
Set
. Set |
Lot
Lot
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Attached Table 3-2: REQUIRED INVESTMENT (k4-14)

(Unit: million yen)

— e e - - -

. Investment

- Items - - S -

E - Foreign Local Total
1 7 "Bldg & Land

A - Land - 0.0 0.0

B 1 PBuilding 0.0 0.0 0.0

* 2 'Freight & Insurance 0.0 - 0.0

.. ‘Sub-total 0.0 0.0 0.0

3 Impott Duty - 0.0 0.0

. 4 .Unlcading , - 0.0 0.0

Building Total 0.0 0.0 ¢.0

Bldg & Land Total 0.0 0.0 0.0

2 1 Imported M/E (FOB) 638.2 = 638,2

2 Freight & Insurance .70.8 - 70.8

.- Sub-total 709.0 - 709.0

3 Import Duty . ' - 106.4 106.4

.4 Unloading - . : - 9.9 9.9

. 5 Installation Cost - 3.8 3.8

Imported M/E Total 703.0 120.1 829.1

3 Local M/E - - 0.0 0.0
4 . Other Costs

‘A License Fee 0.0 - 0.0

B- ° Eng Fee : 1.6 - 21.6

C - Software 0.0 - 0.0

n Interest’ 0.0 - 0.0

Other Costs Total 21.6 - 21.6

Total Investment 730.6 120.1 850.7
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Attached.Téble 3-3: PRODUCTION COST STATEMENT (#4~14)

Annual Cost Compo~=
- : - : (million Yen) ~ hnent

Items . . L mmeem—— e e
- F/c = L/C Total (%)

1 CP/RM : .

Imported CP/RM (FOB) . 108.0 =" 108.0 47
Freight & Insurance _ ' S 12.0 =T 12,0 5
Import Duty’ - 18,0 ' 18.0 8
Unloading - L1 13 1
Sub-total . 120.0 19,7 139,7 61
Local CB/RM _ ' - 0.0 0.0 0
CP/RM Total 120.0°  19.7  139.7 61
2 utilities 0.0 2.4 2.4 1
Variable Cost 120.0 - 221 - 142.1 62
3 Depreciation T 42,5 14.4 56.9 25

4 Amortization - 0.0 - - 0.0
5 Maintenance 21.3 3.6 - . 24.9 11
6 Design Fee 0,2 . = 0,2 o
7 Labor S = 2,2 2.2 i

8 Ovehead : ) - 3.0 ‘3.0
%  Admin,.Cost -- 0,9 0.9 -0
‘'Fixed Cost 64.0 24,1 88.1 38
Annual Cost : 184,0 46.2 - 230,2 100

Unit P.Cost 40034.8 i
10 Mark-up 0.0
11 Excise Tax . 0.0
Ex~fact.Cost 40034.8
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#4~15 Bevel Gear Production

(1}

{2)

- No.l HI: Machine and Heat Treatment Shop -

Objectives and outline of the Plan

At present bevel gear for light veﬂicles, B600 and X2000, has been
produced locally. For the heavy vehlcles and agrlcultural machlnery
reliance is on 1mports for completed component parts, As tooth
cutting trials have already been carried out for the drive plnxon and :
ring gear for heavy vehicles, relevant technical expertise is already

available.

The present plan aimshat the installation of'a"prodeséing;producﬁibn. )
line for bevel gears to be used by’ heavy vehlcles, 1lght vehicles and
agricultural machineries. With this project, 1ntegrated local produc~
tion is aimed at starting from forging materials at No,3 HI up to
machining and completion. The saving of fore1gn capital currently
expended on imports and improvement of technical levels can be
expected. To this end installation of necessary equipment is to be

carried out in the No.l HI Machine Shop.

The production capacity including that for service parts is to be as

follows:

drive pinion gear 6,200 pileces each
differential side gear 12,400 pieces per year

differential pinion 19,600 pieces per year

Details of the Plan

Installation in the Gear Machining Shop of No.l-HI of an integrated
processing production line for the bevel gear related items is

planned, The layout plan is shown in Attached Figure'lél.

Forged blanks supplied from the No.3 HI undergo the fo;léwing:madhine
processing; blank processing, cutting processing, heat treatment,
grinding, lapping, test of working surface lapping. They are then
supplied in turn to the No.4 HI Machine Shop in the case of light

vehicle related parts, and to the No.l HI Differential Carrier
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(3)

1)

21

(4)

1)

Assembiy Shop in the former painting shop in the case of heavy vehicle

parts, for assembly.

After the working surface lapping processing the drive pinion and ring
gear have always been handled as one integrated set and assembled into
diffefential'carrier._ This is a vital process order to the assurance
of the strehgth and durability of the bevel gear. Therefore, con-
veydncé boxes are required which allow the transportation of the

pinion and ring gear as individual sets.

A technical service ensuring the training for installation of equip-
ment, trial testing, operational methods, verification of quality
control and equipment maintenance, etc., is required for realizing the

above headings,

Estimated 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 Requirement

The estimated amount of capital required is shown in the Attached

Table 3-2.

Expected Effects of the Plan
Saving of Foreign Capital

If the present plén is not implemented then bevel gears for the heavy
vehicles and agricultural machinery will have to be imported. A saving
on the amcunt of foreign exchange required canrot be executed to

result compared with required foreign exchange for the parts import,

at the present level of annual production. (Planned production is
44,400 pieces/vear. However, the bevel gearé for iight vehicles have
already heen produced domestically, and 18,000 pieces for heavy
vehicles and agricultural machineries above are the gears newly pro-

duced, Thus, in the following calculation, the annual production
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2)

number of the gears, which burdens, the costs-incufred from the pro-

ject, is assumed 18,000 pieces per year.,)

Foreign Exchange. : amount of

Required at - Foreign Exchange
Implementatlon of Plan. .Required at Present

{yen per piece) (yen per plece)
Cost of parts - N 5,540
Raw Material Costs 2,772 -
Freight & Insurance 306 _ 609
Sub-total o 3,078 . 6,149

Working equipment costs 5,572 - S

TOTAL 8,650 6,149

Note: The working equipment costs are only for the additional costs
incurred by this plan. For details of the above items refer.
to the Attached Table 3-3.
The machining material price was assumed 50% of product piece.
The proditlct price is theé average price of piston pln weighted
by production quantity of various vehicles,

The foreign exchange saving effect can be expeéectesd to result when the’

anmia}l production exceeds 53,000 pieces.
Reduction in Production Costs Achieved

A comparison of production costs for one item at present and after the

implementation of the present plan is as follows:
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{Unit: vyen per piece)

Production Costs
After Implementation
of the Plan

Present
Production Costs

Imported CP/RM costs

FOB price 2,770 . 5,540
Freight & insurance 305 609

Sub-total - o 3,075 6,149

Local CP/RM costs _ - -

Depreciation 4,339 -
Utility costs 17 -
Labor costs 50 -
Ovaerheads 117 ' -
Admin, costs 33 -
' Other costs 2,483 2,446
~ Sub-total 7,039 . ' 2,446
- Mark-up, profit - -
Excise tax - ' -
- TOTAL _ 10,114 8,595 .

" The reduction of production cost cannot be expected unless the annual
production exceeds 25,000 pieces.
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Attached Table 3-1  LIST OF REQUIRED FACILITIES

4-15 Bevel gear productioni

fh:
No.l HI: M/C & H/Tr shop

No Items Unit  No,

1 Bldg & Land

A Land

B Bldg

2 Imported M/E ‘ )
1 Gleason hypoid gear generator Set 1
2 . Gleason hypoid tester : Set 1
3 " Copying lathe Set 1
4 _External cylindrical grinding M/C Set 1
5 Internal cylindrical grinding M/C Set 1
6 Miscellaneous
6 1 Drive pinion
6 1 1 Centering M/C Set - 1
6 1 2 Profiling lathe Set -2
6 1 3 Gear hobbing M/C Set 1
6 1 4 -Roll forming M/C Sst 1
6 1 5 Profiling grinding M/C Set 1
6 1 6 Drilling M/C Set 1
& 2 Ring gear . : "
6 2 1 Profiling lathe - ‘Set 2
6 2 2 Single purpose M/C Set 1
6 2 3 Drilling tapping M/C Set 1
6 2 4 Drilling M/C Bet - 1
6 3 Side gear pinion
6 3 1 Profiling lathe Set 2
€ 3 2 Single purpose M/C Set 2
& 3 3 Broaching M/C Set 1
6 3 4 No.6 gear testing M/C Set 1
6 3 5 Cylindrical grinding M/C Set 1
6 3 6 Internal grinding M/C Set 2
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Attached Table 3-2: REQUIRED INVESTMENT (#4-15)

(Unit: million yen)

ko k. Bt e R B Rt ok A Bl YR S o e e g . e o A i Rk A A b L3 Eom b e i gt AL A b S o b ke TS b e e AR e e o i mn

Bldg & Land

Land

Building .
Freight & Insurance
Sub-total -

import Duty
Unloading
‘Building Total
Bldg & Land Total

a0 ¥R A} T8 ST TV P ek Y T TR TR =TT R A e Ak o ek B e e o o ek P L ALk A 8 ek b S et e o PP

Imported M/E (FOB)
Freight & Insurance
Sub-total
Import Duty
Unloading
Installation Cost
Imported M/E Total
Local M/E

Other Costs
License Fee
Eng Fee
Software
Interest
Other Costs Total

Investment
Foreign Local Total
- 0.0 0.0
0.0 0.0 0.0
0.0 - 0.0
0.0 0.0 Q.0
- 0.0 .0
- 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
1001.0 - 1001.0
111.1 - 111.1
1112.7 - 1112.1
- 166.8 166.8
- 15.5 15.5
- 4.3 4.3
1112.1 186.6 1298.7
- 0.0 0.0
0.0 - 0.0
16.2 - 16,2
0.0 - 0.0
0.0 - 0.0
16.2 - 16.2
1128.3 186.6 1314.9
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Attached Table 3~3: PRODUCTION COST STATEMENT {#4-15)

Annual Cost Compo~
{million Yen} nent
Items —————— e e e _
F/C L/C  Total (%)
CP/RM _ - .
Imported CP/RM (FOB) 49.9 - 49,9 27
Freight & Insurance 5.5 B 1. 3
Import Duty - 8.3 . 8.3 4
Unloading - 0.8 . 0.8 -0
Sub-total’ 55.4 9.1 64.5 35
Local CP/RM - 0.0 0.0 0
CP/RM Total 55.4° 9.1  64.5 35
Utilities ‘0.0 0.3 -0.3 0
Variable Cost 55.4 9.4 64.8 35
bepreciation 66.7 11.4 78,1 42
Amortization 0.0 - 0.0 0
Maintenance 33.4 5,6- 39.0 21
Design Fee 0.2 - . 0.2 0
Labor - 0.9 - 0.2 0
Ovehead ~ 2.4 2.4 1
Admin.Cost - 0.7 0.7 0
Fixed Cost 100.3 21.0° 121.3 65
Annual Cost 155.7 30.4 186.1 100
Unit P.Cost 10338.9
Mark-up 0.0
Excise Tax 0.0
Ex-fact.Cost 10338.9

- .
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$4-16 Differential Carrier Production

(1)

- No.l HI Machine and Heat Treatment Shop -

Objectives and Outline of the Plan

At present the rear axle assembly of the differential carrier for the

heavy vehicle lines is completely dependent:oﬁ imports.

The present plan envisages the local prpduction of the various com-

ponent: parts. of the rear axle assembly.forffhe heavy vehiclesrand aims

to ihcrease'technical expertise and save foreign éXChange diverted to

- imports of the assembly.

Local'pfcduction of the following components is planhed as part of

%hese improﬁements:
1. diffevential carrier

2, differential cage, retainer, nut, differential cab, collar and

flange
'3. differential case
4},.différential garrier assembly
5. wheel hub

To this end the old light wvehicle use painting shop located at_ﬁo.l HI
should be remodeled and the processing equipment for the above parté
installed here. However since unevenness of the floor;surfacé would
have a detrimentai effect on machinery and so'impair product guality g
concrete floor of more than 250 mm thickness should be remodeled prior

to installation.

Productive capacity including servicing parts is to be for 1,500 items

per annum,
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2)

Details.of the_Plan,

The above mentloned parts processxng equlpment shall be installed in
the remodeled former llght vehlcles painting shop which is divided by
equipment category into Sseparate ‘sections., Attached Figure 1-1 indi-

cates the layout of the new shop.
Differential Carrier Production Line

Cast blanks moldéa in the No.3 HI Foundry are supplied and after parts

processing is carried out., The parts processed in this shop are then

" supplied to in shop assembly line.

Included in the processing machinery equipment in the shop are NC

machine and a machining center. Since one machine is capable of

- handling several operation progesses. This has the advantage of -

reducing the number of machines and the surface are needed but as
these involve electromic technology it is necessary to undertake every
endeavor to ensure the maintenance of the equipment. In order to
operate the equipment regularly it is proposed that a service contract

be made with the equipment manufacturers,

As final processing is done to the product as one piece with the dif-
"ferehtia; cap in the attached position after processing these are

supplied for in shop assembly with the cap still attached.

4 technical. service ensuring the training for installation of equip-
ment, testing, operational methods, verification of quality control

and equipment maintenance ete., is required.
Production Line for the Differential Gauge and Five Other Items

Cast blanks processed in the Foundry of No.3 HI are supplied and after

machine processing has been carried out the flnlshed processed parts

are them supplied for in shop assembly. However, the differential cap

“is supplied to the processing of the differential carrier,

As machine processing for 6 parts takes place on a job shop method in

the present processing section it is necessary to see to the effective
integration of the operating processes which form the basis of the

machine processing for the various individual parts.
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By use of an NC machine and machining center the’perfOrmance'of

several operations with one machine and stabilxty of product quality

"mth be ensured. As with the prev1ous headlng a necessary preconu

3

4}

dltion for the use of the machinlng center lB the provision of a tech-
nical service ensurlng the trainlng for installation of.equlpment,

testing, operational methods, verification of gquality control and

-5

equipment maintenance etc.

Différential Case Production Line

Casted blanks manufactured in the No.3 HI Foundry are supplied and
after machine processing the £inished processed parts are suppl;ed for

in shop assembly processes.'

Use of a NC machine ‘and machining center which alléows performance of
several operational processes using one machine in order to ensure
stability of product quality. This involves the same remarks made

previously concerning the use of the NC machine and Hachining Center.

The differential case is constructed to divide into a right and left %
half and these are individually.processed and then processing of the
entire part done and joining'mérks inscribed. When the entire pro-

cessing has been done the parts must be handled thereafter as sets.

A technical service ensuring the training for installation of equip-
ment, testing, operational methods, verification of quality control

and equipment maintenance etc, is required.
Differential Carrier aAssembly Production Line

The various parts processed in the different sections of this shop are
assembled together with the bevel gears processed in the No.l HI gear

machining shop and the imported parts.

Attachment of the drive pinion and ring gear must be done precisely
with the assembly jigs and operations are based on data of the contact

lapping of the working surface.
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Therefore the constant provision for maintenance checks on the

assembly jigs and measuring devices is required.

The completely assembled differential carrier is supplied to the axle

‘and transmission assembly shop of No.l HI and care is required during

_conveyance since the ring gear is jutting out in an exposed position.

.A technical service ensuring the training for installation of equip-

ment, testing, operational methods, verification of quality control

and equipment maintenance etc. is required.’
Wheel Hub Production Line-

The cast blanks manufactured at the No.3 HI Foundry are supplied and

.after machine processing is done the finished processed parts are

supplied to the No,l HI axle and transmission assembly shop.

Use of the NC Machine and Machining center which allows one machine to
carry out a number of operations to ensure stability of product

quality is the same as in the above heading.,

A technical service ensuring the training for installation of equip-~
ment, trial testing, operational methods, verification of quality

control and equipment maintenance etc. is required.
Estimated Capital Requirement
Necessary Equipment and Devices

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

shown in the attached Table 3-1.
Estimated Capital Required

The estimated amount of capital regquired is shown in the attachgd

Table 3-2.
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Results Achieved by*the'Implementation'of'the:Preseﬁt'Plah

Saving of Foreign Exehange 7.

In the evant of the present plan not belng implemented then the dlf—

_ferential carrler for the heavy vehicles w1ll have. to be lmported in

comparlson to such a. 51tuat10n the saving- on forelgn capltal achleved

by the production of one item is 7,600:yen-(on_the_assumptlon of an

annual- production of 1,500 units}.

Foreign Exchange _.:Amount of .
Required at Foreign Exchange
Implementation of Plan Required at Present

‘{yen per unit) - - (yen per ‘unit)

Cost of ‘parts. = "7 -100,000
Raw Material Costs - e 13,533 e e

Freight & Insurance 1,533 : - 11,000
Sub-total S : 15,067 .. - © 0 111,000
Working equipment costs 88,333 ) - - -
roTAL " 103,400 111,000

Note: The working equipment costs are only for the additional costs
incurred by this plan. For detalls of the above items refer
to the Attached Table 3-3.
Cost of parts is the average welghted by the volumes of dif-
ferential carrier for TE-21 and BX-402.

Reduction in Production Costs Achieved

A comparison of import/production costs for one'unit'et'present-end

after the implementation of the present plan is es follows:
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{Unit: yen per item)

~Production Costs
After Implementation
~_of the Plan

Present
Production Costs

ImpqrtediCP/RMLCoSté

' FOB price . L 13,533 100, 000
Preight & insurance : 1,533 11,000
Sub-total : 15,067 ' 111,000

Local CP/RM costs - -

Depreciation = . 58,800 _ -
Utility costs ' - 1,533 -
Labor costs o © 800 -
Overheads R 1,600 _ -
Admin. costs ' ' 533 -
Other costs. 47,200 15,500
Sub-total _ 110,467 15,500

Mark-up, profit .- -
Excise tax . - -

TOTAL 125,533 126,500

Therefore, a reduction in costs of 967 yen for each item can be

achieved with the present plan,
Number of Years Required for Recovery of Foreign Exchange ;nvestment
The index of investment results is calculated as follows:

(Number of years required) = A/(B x C)

Where,
{a)
{B)
fC)

Required amount of foreign exchange (1,528,100,000 yen}

]

‘amount of foreign exchange saved (7,600 yen/item)

n

annual output (1,500 items/year)

The required year for this plan is 134 years.
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Other Results Anticipated

Thféugh'the introduction Qf*the chmécﬁine.and machining center
réSpdhse:td"the'needs of ‘model changes will be easier hereafter..

Further, the aCQULSlthH of the technology for runnlng the NC .

' Machlnlng Center will serve as a foundation for the development of

machine proce551ng hereafter,

Recommendations on Implementation of the Plan

Since the introduction of a;ﬁﬁéﬁinihg center is inclqudﬁin thié'blan
suffiéient consideration of - an after sale service is needed. It is
essentlal that a service contract be drawn up with the machine manu-

facturer.,
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Attached Table 3-1 LIST OF REQUIRED FACILITIES

#e 4-16{1)

ME for wheel hub and dlfferentlal carrier production

No ' Items Unit ~ HNo.
1 Bldg & Land
A Land "
.. B Blag
2 Imported M/E

B ‘Diff. carrier . (41111-1130 41101~ 1040) .

.11 Vertical-NC lathe and tool Set 1

"1 2 Vértical machining center w/jig and tool ‘Set 1
1 3 Vertical machining center w/jig and tool ‘Set 1
1 4 Jig and tool for BRG cap assembly Set 1
15 Hor1zonta1 aachining center w/jig and tool Set 1

.16 Washlng equipment Set 1
1 7 Materialé handling equlpment Lot 1
18 Mlscellaneous Lot 1
2 - Diff. cage, diff. cap, etc.
2 1 'NC.lathe and tool Set 1
2 2° NC lathe and tool ) Set 1
2 3 Vertical machining center w/jig and tool Set 1
2 4 Jig and tool for vertical machining center Set 1
2 5 Vertical machining center w/iig and tool Set 1
2 6 Vertileal NC lathe w/jig and tool Set 1
2 7 Induction hardening equipment Set 1
2 8 Cylindrical grinding machine w/jig and tool Set 1
2 9 Miscellaneous Lot 1
3 Diff, case {41311- 1110 41312~ 1030)
3 1 Vertical NC lathe and jig Set 1
3 2. Vertical NC lathe and jig Set 1
33 Vertlcal machining center w/jig and tool Set 1
3 4 Vertical machining center w/jig and tool Set 1
35 Jig and tool for assembly Set 1
3 6 Horizontal machining center w/jig and tool Set 1
3 7 Jig and tool for dis-assembly Set 1
3 8 Washing eguipment Set i
3 9 HMiscellaneous Lot 1
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Attached Table 3-1 LIST OF REQUIRED FACILITIES

#: 4-16(2) . o _ .
ME for wheel hub and differential carrier production

Mo Items . Unit = No.
4 Diff, assémbly S
4 1 Washing eguipment _ . _ c8et 1
4 2 Dis assembly tool for BRG cap _ } Set - 1
4 3 0il hydraulic press and jig .. set 1
4 4 0il hydraulic press and jig . : . T set 1
4 5 Tightening tool R LT ot 1
4 6 Assembly jig . ‘ o o Set 1
4 7 Materials handling equipment o - ‘ . Let - .1
4 8 Miscellaneous . ) o Lot 1
5  theel hub ) _ L -
51 'Turning NC lathe w/jig and tool ~ = o - Bt 2
5 2 Turning NC lathe w/jig and tool : T Set . 1
5 3 Vertical machining center w/j}ig and tool " Set 3
5 4 PBalancing machine w/jig and teool B Set 1
55 1

- Miscellaneous ) o - Lot
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Attached Table 3~2: REQUIRED INVESTMENT (#4-16)

{(Unit: million yen)

Investment
Items = = e
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 0.0 ‘0.0 0.0
3  Import Duty - 0.0 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) 1323,6 - 1323.6
2 Freight & Insurance 146.9 - 146.9
Sub-total 1470.5 - 1470.5
3 Import buty - 220.6 220.6
4 Unlocading ; - 20.6 20.6
5 Installation Cost - 7.5 7.5
Imported M/E Total 1470.5 248.7  1719.2
~ 3 Local M/E - c.0 0.0
4 Other Costs
A License Fee 0.0 - 0.0
B Eng Fee _ 57.6 - 57.6
[ ' Software _ 0.0 - 0.0
D Interest 0.0 - 0.0
Other Costs Total 57.6 - 57.6
Total Investment 1528.1 248.7 1776.8
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Attached Table 3-3: PRODUCTION COST STATEMENT (#4-16)

Compo—

Annual Cost
(million Yen) . - - nent
Ttems - - s
F/C L/C Total (%)
1 CP/RM. . - : o . L

Imported CP/RM (FOB) 20.3 = 20.3 11
Freight & Insurance 2,3 - 2.3 1

Import:Duty - 3.4 3.4
Unloading - 0.3 0.3 0
Sub~total 22,6 3.7 . .26.3 14
Local CP/RM - 0.0 ‘0.0 0
CP/RM Total 22,6 3.7 26.3 14
2 Utilities 0.0 2,3 - 2.3 -1
Variable Cost 22.6° 6.0 28.6 15
3  Depreciation 88.2 15.3  103.5 55
4 2mortization 0.0 - 00 0
5 Mainktenance 44.1 7.5 51.6 27
6 Design Fee 0.2 - 0.2 0
7 labor - - 1.2 1.2 1
8 Ovehead - 2.4 2.4 1
9  Admin.Cost - 0.8 0.8 - 0
Pixed Cost 132.5 "27.2 159,7 85
annual Cost - 155.1 33.2-188.3 100

Unit P.Cost - 125533.3

10 Mark-up 0.0

i1 Excise Tax 0.0

Ex~fact.Cost 125533.3
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#4-17 Piston Pin Production .

(L

(2)

~No.4 HI: Machine Shop-
Outline and Objectives of the Plan |
At preseént the machine processing and heat treatment for the plston

pins of light vehicles take place in the No. ¢ HI, and technology for
the production has been accumulated in the shop. The full quota of

%E

piston pins for the heavy vehicles and agricultural machinery are
imported as completed parts.

The present plan aims at saving on foreign capital essets used for
imports and improving technical expertise by the changeover to local
production of all of the piston pins used for the various types of
engine. To this end the installation in the machine shop of No. 4 HI
of the specialist pfocessing line for'shared production of the various
types of piston pin is planned. .

In order to meet the needs for expansion of the heat treatment
capacity an area of some 156 square meters in the No. &4 HI Heat
Treatment Shop shall be added ard one line of gas carburizing

equipment newly installed,

Production capacity is planned for an annual output of 90,000 items

per annum.
Details of the Plan

The specialist processing line for shared use of the various piston
pin types is to be imstalled in the No. 4 HI machine shop. At
present,the piston pin processing equipment for the light vehicles is
shared for use of other light vehicle parts and therefore the
installation of an extra integrated line is proposed.

As the heat treatment capacity is to be expanded, the present single

gas carburizer currently also used for other'product use also will

prove insufficient, Therefore, an expansion of heat treatment %g
facilities by an area of some 156 square meters in the No. 4 HI Heat
Treatment Shop is proposed and installation there of one 1line of

single gas carburizing equipment planned.
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Since precision processed parts are involved exclusive containers
for transportation and conveyance are needed.
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(4)

n

A technical service ensurlng the training for installatlon of equp"-
ment, trial testing; operatlonal methodq, verlfication of qualmty
control and equlpment malntenance, ete, ;- is requlred ’
Estimated Capital Requirement

Required Facilities

The details of equipment and_devidés required in the present plan are

shown in the Attached Table 3-1.

Estimated Capital_Requirement

The. estimated amount of capitél required is shown in the Attached-
Table 3""2-

Expected Effects of the Plan
Saving of Foreign Capital

In the event of the éresent plan not being implemented imports will
occur, The required foreign exchange with implementation of the pro-
ject is more than that without the project in terms of unit foreign
exchange requirement per piece of pisfon pin produced. However, the
required capital for the project includes that of heat treatment faci-
lities, which will be used also for produétian increase of 2000cc
engine and transmission., Therefore, the required foreign exchange
cost will be smaller than that calculated here, and'foreign exchange
saving effect may be expected. (Annual production was assumed 90,000

pieces.)
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Foreign BExchange

" ‘Required at
Implementation of Plan
" _{yen per piece}

Amount of
Foreign Exchange
Required at Present
(yen per piece})

Cost of parts - - 1,747
Raw . Material Costs 1,397 L=
Freight & Insurance 155 194
Y T '
3
" sub-total - 1,552 1,941
Working equipment costs _ 566 -
TOTAL 2,118 1,941
Note: The working equipment costs are only for the additional costs
| incurred by this plan, For detail, see Attached Table 3-3,
The machining material price was assumed 80% of product piece.
The product price is the average price of piston pin weighted
by production quantity of various vehicles,
2) Production Cost Reduction
. A comparison of production costs for one piece at present and after

T A3-4-199
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. . Profluction Costs

After -Implementation

Present

;Production'cbsté'

Imported CP/RM costs

. of “the ‘Plan"

14747

FOB price 1,397 |
Freight & insurance 155 '1g4:.a
sub-total 1,552 1,941
Local CP/RM costs - -
Depreciation 450 -
Utility costs. 2. -
Labor costs =7 -
Overheads 33 -
Admin, costs 10 -
Other costs - 474 778
. Sub-total . . ve77 776
Mérk—up,'profit - -
Excise tax - -
TOTAL 2,529 2,717

Implementation of this plan is expected to result in the production

cost reduction.

Cther Expected Effects

Implementation of this plan enable HIC to supply piston pin to the

ordinary spare parts market, where the parts supply has not been

available,
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Attached Table 3-1 LIST OF REQUIRED FACILITIES

4~17  Piston pin proﬁuction
No.4 HI: Machine shop

Ttenms Unit  No.
Bldg & Land
Land '
" Bldg Lol
Imported M/E
.Construction of machining line
~NC. lathe | - . ' : Set 2
External cylindrical grinding M/C Set 1
‘External super finishing M/C Set 1
Gas carburizing M/C Set 2
Miscellaneous Set 5
Alkali washing vat Set 1
. Hardening: oil vat Set 1
Tempering: furnace Set 1
‘Shot blasting M/C Set 1
Cutting M/C Set 1

WO RN R R R
Do wn P v e N e
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Attached Table 3-2: REQUIRED INVESTMENT (#4-17)

v et Mo Sk kit e e

(Unit: million yen)

MU RN YOO

_ Investment
Items e e e e e
Foreign Local Total
1 Bldg & Land T Ce o
CA Land = 0.0 0.
B 1 Building ©25.0 ¢ 10,1 35,
2 Freight & Insurance S 2.8 B T2,
Sub-total - 27.8 - 10.1 . 37.
3 Import Duty - L 8.2 - 4.
4 Unloading - © 6.4 . ‘0.
Building Total 27.8 14,7 42,
Blag & Land Total 27.8 S 14.7 42.
2 1. Importéd M/E (FOB) 470.0 - 470.0
2 Preight & Insurance 52.2 - 52.2
Sub-total 522,2 - 522.2
3 Import Duty - 78.3 78.3
4 Unloading - 7.3 7.3
5 Installation Cost - 3.9 T 3.9
Imported M/E Total 522.2 89.5 611.7
3 Local M/E - 0.0 0.0
4 Other Costs
2 License Fee 0.0 - - 0.0
B Eng Fee 27.0 - 27.0
c Software 0.0 - 0.0
D Interest 0.0 - 0.0
Other Costs Total 27.0 - 27.0
Total Investwment 577.0 681.,2
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Attached Table 3~3: PRODUCTION COST STATEMENT (#4-~17)

Annual Cost Compo~
S {million Yen) nent
Items - e ——————— )
T F/C L/C  Total (%)
1 CP/RM ‘
Imported CP/RM (FOB) 125.7 - 125.7 55
Freight & Insurance 14,0 - 14.0 6
Import Duty - 21,0 21.0 9
~Unloading - 2.0 2.0 1
Sub-~total 139.7 23,0 162.7 71.
Local- CP/RM - 0.0 0.0 0
CP/RM Total 13%.7 23.0 162.7 71
2 UDtilities o 0.0 0.2 0.2 0
% Variable Cost 139,7 23.2 162.9 72
4 . e 10 e et e e e e e e T e e o i B e e £
3 Depreciation - - 34.2 6.3 40.5 - 18
4 Amortization 0.0 - 0.0 0
5 Maintenance: 16.5 3.0 19.5 9
6 Design Fee 0.2 - 0.2 0
K Labor - 0.6 0.6 0
8 Ovehead - 3.0 3.0 1
9 Admin.Cost - 0.9 0.9 0
Fixed Cost 50.9 13.8 64.7 28
“Annual Cost 190.6 37.0 227.6 100
Unit P.Cost ' 2528.9
10 Mark-up 0.0
11 Excise Tax 0.0
Ex-fact.Cost 2528.9
S
&
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