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' Chapter 3 LIGHT VEHICLES MANUFACTURING FACILITY

3-1 Painting and Light Vehicles Assembly Shop

3-1-1 Outline of Processes

(1)

- (2)

(3)

(4)

1)

Equipment and its layout: shown in Fig.AI-3-1-1.

Organization and personnel

Organization is indicated on Fig.AI-3-1.2.

Total personnel number is 172.
Raw materials and parts and their supply performance

The supply performance for raw materials and parts up to December,
1988 is shown in Table AI-3-1-1.

Production performance and production capacity
Recent produqtion performance is shown in Table AI-3-1.2,

Production capacity for the péinting line is estimated at 14.5

vehicles per day or 319 vehicles per month

Period for one machine in the drying oven is 35 minutes drying time

‘and four vehicles can be accommodated in the oven at one time.

Preconditions for calculating productive capacity

Working time : 22 days per month
Actual working hours: 7.5 hours per day

Operating rate : 852
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2) Calculation of productive capacity

35 minutés divided by 4 vehicles

|4

8.75 minutes per vehicle

.75 minvtes x 3 times = 26 minutes

26 minutes divided by 852 = 30.5 minutes

7.5 hrsfd divided by 30.5 minﬂtes = 14.8 wvehicles a day -

Light vehicles line slat conveyer set interval for automatic timer:

30 minutes tact {1 section move each 30 minutes)

Productive capacity: 15'véﬁiéles a day or 330 vehicles a month

3-1-2 Analysis of Production Process

(1) Outline of analysis of production processes

1)

2)

(2)

Painting Shop

The painting processes are the same in the

- painting shop for B-600, T-2000, the cab complete

X-2000, and body complete.

The painting p:dcess for the B-600 cabin complete
is shown in Fig.AI-3-1-3, '

Vehicles assembly shop

Flow chart

The flow chart and diagram outline of process
chains is shown in Fig.AI-3-1-4.

The flow chart for the painting shop is indicated
on Fig.AI-3-1-5,

The processing flow chart for the light'vehicles
assembly shop is indicated on Fig.AI-3-1-6.

Al-3-2



(3

1)

2)

3)

Problems and improvement of opérational procedures and'production flow
of main finished products and parts

Vibration coating room (shared with black coating of main frame)

This follows tﬁéusﬂrfécé processing stage. As it is separated from
the surface tfeatment area by about 100 meters thils hinders

‘production. Cdﬁsiderqtion of all of the equipment in the painting

area and its iajbui is necessary. A dipping tank especially for the
black painting of the frame as shown in the original layout can be
used to shorten the distance.

Painting method for sheet metal parts

Parts brought into the.light vehicles shop are placed on the floor.

- Parts are placed on the truck and the top and underneath are painted,

and these plgped on the floor after drying. Rust easily develops

because bf-this:plécing directly on the floor. Painting involves

wasteful operations such as piling and unloading a part on the truck
and moving the part totaling to 4 times. This entails a considerable
lowering of productivity. It is necessary to consider. the

introduction of new equipment such as accommodation boxes, pallet,

-hand 1lifts, etc._and to use the boxes instead of ?lacing the parts on

the floor. It is necessary to consider the metheds and layout of
painting of small parts.

Painting process from surface treatment to inspection

When B-600, X—ZOOO} and T-2000 are ﬁainted, as there are 2 drying
ovens repeated movements center around these. In addition to the need
for man”power-in each process carrying distances are great as shown in
ﬁhé fﬁilowing‘table and this lowers productivity. Consideration of

the layout of the painting process is needed. For example use of a

putty painting, wet sanding method and vibration coating room, and the

increase of drying oven equipment and use of unused minibus equipment

needs considering.
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4)

(4)

1)

Outline of Movement Distances

surface treatment to vibration coat 85 meters
vibration coat to wet sanding - . 75 meters
wet sanding to first coat : 75 meters
first coat to wet sanding . ' 65 meters.
wet sanding to second coat | : 75 neters
second coat to wet sanding : 65 meters
wet sanding to final coat 75 meters
final coat to 1nspection ' 10 meters
Total L approx. 525 meters

However, the above figures do not include the transfer distances

inside the drying oven.

Engiﬁe sub assembly section

~The pool for the englne carried in and its sub assembly of the engzne

when carried in was ‘vemoved., Rust and lowering of quallty is to ‘be
feared for the part of the englne in direct contact with the floor.
Operations performed sitting and’ ‘half sitting have less workable and

. operational efficiency is reduced. Return to the original layout

needs considering.
Problems and improvemeht_of operational methods and division of labor
Light vehicles assembly shop

Sub Assembly Section A
B-600 rear axle assembly

For B-600, Section A attaches the differential carrier complete
received from the engine, transmission and axle assembly lines and
other parts received from various other shops to the rear axle housing
and then supplies the final processes with the rear axle complefe.

In the case of the X-2000, attachment of the'diffetgntial carrier
complete and other parts to the rear axle housing takes place on the
enginé, transmission and axle assembly lines and the axle completes is
supplied to the final processes of vehicle assembly shop.

As similar operations are carried out for the B-600 and X-2000 in the
two shops it is not possible to undertake the common use of similar
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(3)

1)

2)

assembling tools or the rationalization of personnal..

In the case of the X-2000. it is necessary to consider the transfer of
the engine, transmission gnd axle assembly lines of the above

. operations from their-present location to the vehicle assembly shop

which has room to spare.. -

Proﬁlems and improvement of layout and material handling
Painting line

fhe in-sﬁﬁp entrance routes for the cab, box and body complete.

Due to-the installdtion of ‘the domestic parts sub-store transportation

-into-.the shop along the paths indicated in the original layout is no
.longer possible. As this transportation distances are long, involving

curves and intersection points, &8 general reduction in safety and

material handling efficiency takes place.

It is necesSafy'to re-consider the entire layout of the shop and

either do away with or change the position of the domestic parts suh-

store.
Assembly shop
a) Sub assembly section A : Rear axle assembly shop

The movement of axle completes in the case of the B-600 rear axle
between the complete pool area and the conveyer No.0 section is
done with manpower. Moreover, the trucks for transportation of the

engine block the pathways.

Distance of transportation of rear axle cpt ¢ approx. 15M

No. of workers for rear axle cpt transportation: 2

The carrying of heavy objects by manpower and the blockage of
routes by the trucks is extremely dangerous. Assembly operations
are interrupted by transportation procedures and this means a
lowering of productivity. The gantry and monorail located at the
Conveyer No.0 Section needs to be extended by approximately 15 m
. and changeover from manpower transportation to hoist transportation
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needs considering.
b) Sub assembly sections No.l, 2 and A (excluding resr axle completes)

The distances between .the sub.assembly séétions.ﬁo.l1'2 and ‘A and

- the destination point for parts supplies and to the final assembly
lines_aré too great (for close points some 40 m and for the
furthest points up to 78 meters). Further supply of .each
particular part by the various operators takes place. Supply of
lots in amounts of one day’s or a half day's qgantity is not-

possible at present because of the lack of transportation carts.

Walking distances and time involved in the delivery of each
completed item individually is great;and'causéé‘a drop in -
: producti&ity Further wbrking operations. aré'often'ihterfupted and
.there is 8 lack of concentration on the operations which is a cause
of the high frequency of operational misses. '

Reconsideration of layout in order to move the sub assembly section
close to the finsl assembly line conveyer needs considering and
_1ntroduct10n of transportation boxes and carts to allow the supply

at one time of a full days parts is necessary.
¢) Assembly shop for the cab, box and seat

At present, there is a pathway of four meters width between the
assembly shop for the cab, box and seat and the supply destination
of these parts at the conveyer line. Conveyance is thus lengthened
by this distance. Further, this path is only used by carts and the
operators and hardly any vehicles use it.

As the conveyers and the cab, box and seat assembly shops are

distanced material handling efficiency is poor.

As the seat assembly shep and coating room of  the painting shop are
next to each other smells of paint and thinner are strong and this
affects the environment of the seat assembly shop badly.

In order to bring the cab, box and seat assembly'afea_closet to the

conveyer it is necessdry to examine layout in order to move the

route of four meters width to the areas between the dividing wall
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for the painting shop and the assembly line (Refer to Fig.AX-3-1-
..

(6) Problems and. improvements of working equipment

1) Paintihg_line

a)

b)

Phosphate treatment devices

Of the 6 machines existing at present only one is in operation
becanse the other 5 were stopped due to breakdown of the burner,

“and nozzle. The treatment capacity of one machine is shown in

Table AI-3-1-3,

Deterioration of the reméining machine in operation is advanced and
it is difficult to predict the time when it will breakdown
completely. If the remaining set were to breakdown this would
result in a situation of production stoppage in the vehicle
assembly shop. The treatment capacity of one machine is for 4
vehicles per day only and at present expansion in excess of the
present produciiqn can not he hoped for. It is necessary to
undertake repair-evaluatiou through replacement of all of the
phosphate treatment equipment and introduction of repair parts.

Coating and drying room for the minibus

The coating and drying rooms are idle because of the ceasing of
production for the minibus, and these are used as storerooms. The
drying oven burner has been removed and.is in use elsewhere. The

longer the idle period the more performance suffers, and as parts

.are used for repairs of other equipment there is a danger that it

will be impossible to recommence production. It is necessary to

_examine the installation of a new drying oven burner and the total

c)

layout of the coating shop needs consideration. In particular its

- adaptation to use for drying and painting of the B-600, X-2000 and

T-2000 needs to be considered.
Vibration coating room

Coating takes place with the air intake and exhaust device in a
state of deterioration and the control panel out of order. Due to
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Z)

the reduction in the performance of the air intake and exhaust
ducts the fumes of paint and thinner are trapped in the coating
room and creates an unsanitary and poor working environment.

It is necessary to undertake replacement of the air intake and
exhaust devices and control panel. '

d) Vibration coating equipment

e)

)

Due to deterioration of the mixing tank, pump and spray gun coating
capacity is reduced. As the'Spreadihg of paint material is not

even, areas with thin, thick coating and uncoated areas result and
the sound-proofing of the vibration coat is reduced. Coating takes

too much time, and productivity is poor.

It is necessary to replace the tank, pump and spray gun equipment.
Carts for exclusive use of cal, box and body

There are a'large-number.bf special use carts which are out of use
because of deterioration or breskdown (ﬁefet‘to-Table:AI~341-4);
Deterioration of twenty six carts in operationﬁié_ﬁdvancéd} with
the wheel rubber deformed and worn, and the*bearihg'of.the*
supporting shaft worn. Wheel deformation and wear'on the
supporting shaft (steering axle) leads to a 1owefing-of”cartidge
effiéiency. Repair and re-use of all operating and damaged carts

is necessary.
Hot blast drying oven

Damage due to deterioration of the drying oven duétiand'rusting of
the outer panels of the oven has occurred. In the e#ént of a
breakdownn of the drying oven production in the entire vehicles
assembly shop will completely cease. Therefore prompt replacement
of the duct and panel is needed. . :

Vehicles assembly shop

a)

Conveyer No.0 section

0.5 ton hoist: 1 set
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b)

c)

d)

Deterioration is'ﬁdvaﬁcéd and the magnetic starter often breaks
down.  Repairs take 2 to 3 months when this happens and the B-600,
X-2000, and T-2000 axle completes and main frame completes are
carried using manpower during that period. As the materials are

heavy:2 to 3 workers are required and regular work is suspended for

Zthis, résdlting in reduction of'producti#ity. The carriage area is

on. the conveyer, which has poor foothold and is dangerous.
Replacement -and provision of repair parts for the present hoist are
needed, '

Conveyer lines No.2, 4 and 8 sections

0.5 ton hoist: 3 sets

Deterioration is advanced with the single line wiring cut, twisted,
and hooks worn because of lack of oil. This can lead to human
accidents. When breakdown occurs there is no replacement and
repairs require time. Reliance on manpower is inevitable and this
would lower productivity.

Tire assembly area

Wheel balancing machine:

No wheel ‘balancing machine is used after the assembly of the wheel
and tire to test and adjust the wheel balance. There is therefore
a danger that wobbling motion will arise at high driving speeds,
and this is both dangerous and leads to reduction of finished
product quality. It is necessary to stipulate the replacement of
the wheel balancing M/C and the use of the balancing machine.
Testing lines

1. The headlamp tester

- . Becanse of breakdown of the condenser adjustment device of the
headlipght tester this can not be used,

In driving during night time, the focal points of the right and
left headlights do not meet and the model image suffers because
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of inconvenience caused to oncoming drivers.

brake tester

- The .brake testing'indicator is out of:use Eecéﬁse-of'its

funcﬁion&l defect  and:deterioration. . There are’discrep&nciés

_between the-indicQtor‘s‘reéding for each time the brake is used.

The driving téétsJareidangerous-because théy_are.carfied out

without_checking of defective braking and with ﬁnexplained oil

leakage. 'Replacement of the brake testing indicator is

- Necessary.

Speedometer tester

The air 1lift of the speedometer does not completely work and .
this is'not used. The air 1lift does not- rise after the finish
of the vehicle speedometer test and so cannot: be extracted from
the tester. For this reason it is. unusad and tesﬁing of the
speedometer performance cannot be done. The overhaul or
replacement of the air 1ift is necessary.

e) Shower tester

£)

Shower tester cannot be used because of breakdown of ‘the water pump

and motor. Lowering of finished product quality is expected as the

vehicles are completed without confirmation of rain leakage into

the cab area. Replacement of the water pump and motor is needed.

Paint touch-up area

1.

Spraying booth

The wall surface of the coating room is idle with filters for
upper surface unattached. As coating takes place outside of the
coating room this leads to a worsening of environment '
thereabout, and may cause lowering of quality of other completed

- vehicles nearby through. paint flying or spreading. JIntroduction

of roll filters and their use in the spraying booth is needed.
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g)

h)

2., Infrared drying device

The bulbs of the 4 group infrared drying device are burned out
and the device's drying capacity reduced because of
deterioration. Dryihg is time consuming because of drop in
drying temperature. - Thorough counter measures to reduce the
rejebt.ratefto zero are needed but for the time being in order
to strengthen the drying capacity the introduction of one

additional infrared red drying device should be considered.
Two ton hoist and gantry crane of the minibus assembly plant

Because production of the minibus has stopped the hoist, gantry and

pit are idle. Use of parts for other hoists and long disuse lead

to decrease in performance. Re-examination of the general layout
of the vehicle assembly together with activation plans are needed.

Sheet assembly work area

Sewing machine:

- Of the 8 machines in'stdckrs are idle because of breakdown.

_ Provision.of repair parts is difficult because the model is old.

i)

~ The present production output (including the X-2000 hood for
dispatch purposes) can be handled with overtime working. However,
- production capacity will not permit increase of output.
'Replacement of the 3 broken machines is needed.

Toole and measuring devices for assembly and retouching operations

Because of deterioration of clamping tools such as impact wrenches,
sockets, spanners, screwdrivers, etc., worn tools are used. Wear
on the interior of the impact wrench results in inadequacies of the
clamping torque. Wear of spanners and screwdrivers results in
lowering of both quality and production with damage occurring to
bolts, hexagon nuts, and screw heads. Repléqements and supplements

of these tools and measuring devices are needed.

Tools indicated for use in assembling parts are not used. For
example use of a rubber (plastic) hammer for the insertion of the

‘transmission shaft is indicated but a metal one is used. This

Al-3-11



meang retouching of damaged shaft ends is needed aﬁd”quality and
productivity suffe:{ Use of specified tools must be-eémphasized and
_supplements provided. ' o -

Brégks in the air hose and damage to :junctions result in air
léakagé5=in'several'plaCes;_ This le&ds'tb'insufficient“clﬁmpiﬁg of
the torque because of lowering of air pressure, burden on the
_compgessox. and increased electric consumption. -Replacements and
sgpplements are needed.

Deteriorated and inaccurate torque:wrenches,-engine'tachometérs,
and timing lights, etc. are used. As the measuring accuracy is not
guaranteed measurements have Iittle'reliability and guality
suffers. Replacements and_supplements'afe needed.-

{7) Problems and improvement of operating rates and balancing lines
1) Vehicles assembly shop

8) Testing lines

Ad justments of Béﬁoo'toe-in,vcamber angle ahd-céster afe difficult
compared to those for the X-2000 or T-2000 bebause-the-supﬁdrt
system for the front axle of this is of an indeﬁendent hangihg
frame type and this means that adjustments require considerable
time. B-600 models which have instabilities in handling dﬁring the
test run and require re-measuring or re-testing are returned once
again to the testing line.

Time for Measurement, Adjustment and Retouching
the Toe-in, Camber and Caster

Measuring and _ Retouching Time
Ajusting Time

B-600 30 min. . , 30 min,
. X~2000 20 min. _ -
T-2000 20 min. T

Almost no retouching is involved with X-2000 and T-2000.

The test'liné, Where ﬁdjustments of the toe-in, camber and caster
of vehicles coming off the conveyer should take place in principle,
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(8)

1)

is often_disturbed by the retouching operations for the B-600,

‘In order to have re-adjust the toe-in, camber and caster take place
off the line and to avoid having cars re-enter to the test line the
introduction of the following supplementary gauges should be

considered:

- toe-in pgauge
-~ a portable turning radius gauge
- magnetic camber and caster gauges

‘Problems and improvement of reception of raw materials and parté‘

Press parts from the No.l HI press shop

There is no attention given to the occurrence of damage or wastage
rates during assembly of the small parts received from the same shop,
which are sent in quantity 10Z above the production schedule quantity.
Since adjustment of orders to the press shop on the basis of stock

_inventory and remaining stock in the assembly shop does not take place

the increased 102 quantity of parts piles up and the number in store
augments. TIn order to store them, a LP sub-store has been set up

inside the shop.

Unusable Rusted and soiled parts were evident because of the long
storage. Considerable loss of press processing, storage management,
space, and finances are involved. The following improvements should

be considered:

- stopping the 10Z over production

- implementation of a monthly stock inventory system

- inspection of parts stored in the LP sub-store and discovery and
disposal of parts rusted, obsolete, or defective

- construction of the press shop near to the No.4 HI vehicles frame

shop.

A1-3-13



(9)

Problems and improvements of'pfoduct dispatch

None in particular.

3.1.3 .Analysis of Erpducts Quality

(1)

1)

.2)

Occurrence of rejects

Coating shop

The cabs, boxes and body completes brought from the'vehicles frame
shop all have rusted. So before surface treatment'Sand,paper'or barb-
is used to remove rust. An increase in frequency of removing’ rust
leads to a reduction of productivity and a worsening of quality in

coating.

Possible improvement measures for this state of affairs may be as

follows:

a. undertake a policy of first in_first out for materials in the press
shop . ' '

b. practice storage maintenance of materials
c. avoid using rusted materials in the molding processes.
d. ensure sufficient rust prevention in the press shop

e. ensure that delivery from Rangoon to No. 4 HI in the rainy season

is carried out with sufficient water proofing.

f. avoid direct placing on the ground.

. undertake training of workforce to increéase awareness of the

importance of finished product quality
Vehicles assembly shop
The reject rate for vehicles coming off the conveyer is 100%. All of

the vehicles come off the conveyer with inadequacies'of assembling or
incomplete fixing of parts. So the time involved in processes for re-
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(2)

1)

2}

touching or fixing of missing parts is far greater than processes of
agsembly as can be seen from Table AI-3-1-5.

The miésing-parts situation for BE-600 and X-2000 is shown in Table AI-

3-1-6.

‘Problems and improvement of.product quality standards and inspection
-methods '

Coating shop
Painting'iﬁspection area and lighting device

The existing four iighting devices have fluorescent tubes removed and

_are ‘idle. . Inspections take place using only the ordinary shop

lighting;"The-inspection area is not bright even in daytime. 1In
rainy conditions lighting conditions are worse, so that without
lighting devices inspection of the paint coating is difficult. Such

an inspection system without proper lighting results in an increase of

the reject rate of vehicles coming off the conveyer and is a factor
causing the lowering of product quality.

Renovation snd use.of the existing lighting devices is necessary.
Vehicles assembly shop

a) Clamp torque maintenance

thecks of the clamping torgue are only occasionally conducted, but

since no records are kept the actual situation is unclear.

Further at present there is no inspection system to maintain and
guarantee the precision of the torque wrenches. Even 1f temporary
-torque checks are occasionally carried out, torque wrenches of
inferior ‘precision are used then maintenance and improvement of
product quality is impossible. It is necessary to repair the tore
- .wrenches and other measuring devices, set up the inspection and

measuring system, and train engineers for repair and inspection.
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b) Quality of B-soo:fihisned vehicle.

As this model was introduced some 24 years ago it is inferior to
recent models An appearance, engine performance. operatabxlity,
comfo;t, and produqt quality. As a general use Lar_it does;not
satisfy the needs of the Burmese consumers. _Pafﬁicdlérlﬁ_when '
driving at full throttle the engiﬁe_is:terygnoisy_ﬁeéauségofflaék :
of power and this gives a bad impression. The seating space is
cramped and gives the user an hncomfortablé and”clauétrbﬁhdbic
feeling. The dissatisfaction of users is sgen in the growing
tendency to buy second hand cars from abroad It is necessary to
consider a model change. by using. exlstlng productlon equlpment to
full Ilimits in order to widen the body and extend the wheel base.
"Changeover to a water cooled substitution engine, which has more
engine power and makes less. noise and also change of. materials for
the seat cushion rubber ‘to those having standard specification
thicknegss and elasticity must be considered.

3-1-4 Maintenance of Prqductién;Equipment

The Electric and Service Department of HIC Main Office is stationed at
No.4 HI and is responsible for the maintenance of each of the shops.
The sphere of the departmeht's activities ie limited to maintenance of
éiectrical areas. Present organization and equipment is limited and
repairs of equipment are time consuming.. So it is necessary to-
consider having maintenance personnel sent from the:department

stationed in each shop and installation of necessary equipment.
3-1-5 Products Design

The Path Finder is a remodeled X-2000 with an extended wheel base by
500mm length and with'body independently developed by HIC. Between
1986 and 1987, nineteen cars were produced'and-dispatched' However,
there are quality inferiorities of body parts, interiors. vibratlon :
and squeezing in running, compared to coMmOn cars. As the main frame
extension and, body extehsion_parts-are hand worked improvements in
quality and productivity is difficult. It is considered necessary to
set up a shop capable of producing its own press jigs for converting
hand work to press work, and welding machine tools for improving
workability of welding, and undertake the training of engineers and

create a general production system.
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Table Al-3-1-4  ACTUAL STATE OF CARTS IN STOCK

Cart Size

Number .':Damaged/=.

For Use ;
{(mm) Operating Idle
B600 L - |
Cab, Box 2,050 x 260 5 3
X2000 o | |
" Body 3,150 x 900 21 1

51—3;:20



Table AI-3~1-5  WORKING TIME BY PROCESS

{Unit: Hour)

‘Hodel Painting Assembiy Touph~up
B600 8.25 4.30 22.0
X2Bﬂﬂ 8.25 : 4.30 18.0
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.Figure AI_Q;igl

LAYOUT OF PAINTING & VEHICLE ASSEMBLY SHOP
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TESTER
i Candikt fon : - ~Condition B ' Condit fon
Co Equipment - Qty De- Remarks Co Equipment Qty De- o Remarks Co Equipment = Qty De- Remarks
de terlo- Fallure idle de - terfo~ Fallure Idle de E terio- Fallure Idle
_ __ ratfon . __ration — ___ration :
@ Shower Tester 1 X Hater pump damaged and ® Speed Heter 1 X Free roller 11ft is &) Painting Booths. 1 Water circulation pump in
. . ) removed, ! Tester malfunctioning so that preparation area is out of
@) Y%heel Balancer 1 X Accuracy 1s not known, removal of vehicie Is service,
OWB-4500 ' . L . difFfeult. ® Ulpping Tank & 1 X Out of service. *R" 1s
@© 1 Ton Hoist & 1 X Wire rope wires are © Spraying Booth 1 X X Filter on the wall Is 5 Ton Hoist befna used for hlack
Gantry broken, : e R . missing. painting of frame,
@ 0.5 Ton Hoist & 1 X Magnet starter 1s repa!:ed n3@)- Infrared Lay 4 Twa ¢ach bulks are off. -... @ Drying Oven i X Wail partfally damaged,
Gantry temporarily, with broken Gryer = ’ rust and holes on duct,
: wire cover or without wire @ Roller Conveyer 1 fan belt 1s missing.
] cover. for Cab & Body . 8 Ditto 1
@® Roller for 1 X Removed. Complete - ) Co i1lumipation 4 X Fluorescent lamps are
Engine Com- ' - @ Sewing Hachine 8 X{3} Three sets are failed from, : removed. Structure is
Plete Assy R : - ’ deterforation but no spare : idle,
© 0.5 Ton Holst & 3 X Wire ropes are With broken L part is avaflable. @ 1 TonHoist &~ 1 X Filter on the wali is
JIB Crane wires or twisted, ® 2 Ton Hoist & 1 ¥~ For micro bus. Gantry Surface removed.
G Slat Conveyer 1 fo Lubricat{ion on chain, Gantry : ) Treatment Area- .
. Or{ving gear, etc, @ Spraying Room & 1 x X Drying oven buraer {3 @ Phosphaping 6 X(8) Burier, nozzle, etc, are
@ Hesd Lamp 1 ‘X Condenser of light lay can : Drying Oven reroved and missing. qreatment faiied and removed.
Tester : not be adfusted, - @ . 0.5 Ton Holst | X Booth wall around ffiter o _
@O s5lide'sip i . Yibration Paint 1s damaged. Hand Truck for 8 X(3) Wheel and axle are falled.
Tester : : Booth . B60g Box,
@ 8rake Tester 1 b Indication of meter 1s not @) Paint Mixer & T X Vibration pafnting machine 2050900
consistant. Pumg . : = capacity” decreased
. (ﬁb Control Panel 1 X 'Qamaged bitta for XZUGO 28 X(7) Wheel and axle are fafled.
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“' Figure AL~3-1-5

FI&“J'(H!AIHP OF PAINTING SHOP

'

i

- e RN e
bl s ladtun rf_,__myug;_,ﬂ . .
\% e} DR A e e e 4 —
l: o —_—
— o ] ey - " - e
i e ) e G = :
! — j | .5 _.J""l"_'_"*_ et o e = . S
l E&?=2~YJ RS T i L et t ;
e_ e
Sommm <7 L %“ o e e mm e D e e e e e 1 o o ' _ _ :
< = \: { /‘{;ﬂ CAB & BODY FITTING LINE ¥ UPHOLSTERY LIRE 0 [ = h " FINAL ASSY LINE FOK LIGHT BUS
I — . : : K R - DR T I S o s |
| | ":-'B B8 ooo e Nucm = — [
E A ) ) . :!] :D / U o
1l ' +YEHICLE ASSY SHOP o
e e . ' o N 4 INSPECTION LINE
| i : — ENGIRE ASST LR VEHICLE ASSY LTME R
:\ . o . . ) . L . l i ::Eg:; ij Ez . ::Ei
. v : 1
| L = 1 . —t b
7 AA =ha - |
P L 1T T ) ) y
4 | | T T a0 | \
SUB ASSY /\;k PARTS .STORE T00L -5TORE ' ' ﬂ n
_ A _
4 T
i : '
FROH ' _— SHOWER
80DY ASS'Y SHoOP S TESTER

Legends

1. Continuous line
2, Dotted line
3. Harks

=iSlaioic 2l S

4, Transferring from Body Agsy Shop:

5. Quantity transferred from Body:

Assy

6. Yfmlng of Transferring from:
Body Assy Shop

8600 and-XiUO Frames
8600 Cab Box

Rust removal of c¢ab, body and box

Surface treatment-- **steam cleaning

Vibration spray painting back of cah body and floor
Puttying surface of cab, body and box

Surface rubbing with uater and emery paper

Painting of the first coat

"Painting of the second coat.

Fainting of the final coat
{If passed the inspection)-- to cab & box assy Hine
(If rejected }== to return to a step@ to D

One unft s put on each
hand truck and moved by
2 to 3 vorkers,

Deterinined. on the production
Shap schedule assigned to Painting
and Yehicle Assembly Sh0p

In the evening 2 days

before or morning .1 day befere
the day the assembly work

1s scheduled.
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Figure Al-3-1-7 PRESENT ARD PROPOSED LAYOUT OF PAINTING SHOP
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3-2 Body Assembly Shop

3.2-1 oOutline of-Pfocessing

(1)

(2)

(3

(4)

WO:king'equipment and its layout

The working equipment and its layout is shown in Fig.AI-3-2-1,

Organization and personnel

. Orggnization;is éhown in Fig,AI-3-2-2

The total personnel is 181.
Raw materials, parts and their supply performance

Table AI-3-2-1 éhows'the supply perfdfﬁance forfra# matgria1s and
parts for the period from April 1987 to January 1988.

Production performance and production capacity

Table AI-3-2-2 shows the production performance from April, 1987 to
January, 1988,

As there are no machines or ‘devices which form the productive base for
production capacity in this factory, the human factor is decisive in
determining productive capacity. The original productive capacity of
the factory was planned for a level indicated in Table AI-3-2-3.

Table AI-3-2-3 productive capacity (HIC estimate row) gives estimated
figures for the reduction of efficiency rates due to deterioration or
breakdown of the portable spot welder, welding machine, AC welder,
drilling machine, etc. However, the origin of these egtimates is not
clear.

3-2-2 Analysis of Production Processing

(1)

Outline analysis of processing

The Table analyzing the processes for the X-2000 Body complete is
shown in Fig.ATl-3-2-3.

The Table analyzing the processes for the X-2000 main frame complete

Al-3-30



(2)

(3

1)

is shown in Fig.AT-3-2-4.,
Flow charts

The flow chart for the B-600 and X-2000 main frame complete refer to
Fig,AI-3.2-5,

The flow chart for the B-600 cab and X-2000 body complete refer to
Fip.AI-3-2-6,

Probleméfand_improvements of the manufacturing methods and processing
chains for the main finished products and parts

Temporary anti-rust coating area for the B-600 and X-2000.

A temporary anti-rust coating area is installed at the side of the LP

.. sub-store in the shop, and anti-rust treatment for the B-600 and X-

2000 takes place here. ORGA TO 758 GREY (Nippon Paint) is used as

. coating material and this is dried naturally., Distance from the sub

assembly shop for the above parts to the temporary anti-rust area, and
from the anti-rust area to the B Section jig assembly is 150 meters

and transportation is by manpower with carts.

Natural drying of the ORGA anti-rust paint, which requires artificial

&rying, results in pin holes and cracking because of the dust which
sticks on at drying or oil soiling during assembly, and this reduces
quality severely, Urgent attention to the above is needed.

,Puttihg an end to costing with the ORGA TO 758 GREY should be

considered.

There are a number of factors such as press processing with rusty

materisls, methods of anti-rust treatment (oil coating in the press
ghop), transportation distances, number of supply lots, timing of
supply, importation of raw materisls, timing of imports, and
maintenance after import, which cause rusting. It is necessary to
resolve all of these problems. In particular the effect of press

processing with rusted materials, anti-rust treatment, transportation,

- and supply quantities are significant and thorough consideration of
_ counter measufes to these problems is required.
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2)

3)

4)

(4)

1}

Main frame welding shop: F and G sections

As the frame welding jig and distortion adjusting jig for B-600 and X-

2000 are installed through the F and G sections gangway. The moving

. between the. jigs takes. place with carts or manpower, ‘ard distance is

long Safety of the heavy objects transportation route, as well ‘as
increase’ of process stages decreaSES the productivity. It is
necessary to reduce the space for the local component parts. sub-store
inside the shop and change the layout so that the welding and

distortion adjusting jigs are next to each other. Yowever use of a

gantry hoist for.transportation'to,theujigs-shddld‘be considered.

Temporafy maintenance of the received parts and sub aSsembly'parts

Most of the parts supplied by.the local compbnenf parts sub store are

placed on the floor near to operating benches. . Parts which have been
assembled by welding are also placed on the floor and are loaded into
carts et dispatch time. . This is‘a cause of rust and leads to a

reduction in quality. Also the placing of parts near the opéxating

benches is dangerous. Introduction of a supply boxes, pallet truck,

. palette, hand lifts, finder and special carts, etc. . Temporary’
shelving instead of placing on the floor, and change of transportation

methods need to be considered. Also layout needs to be changed to
allow & shortening of transportation:distances.

Grinding of the spot welder chip ricse

Grinding of the chip nose is not regular but takes place according to
amount’ of welding or when the nose is not usable. Defective lots and
rejects are difficult to follow up. Measures to increase quality are
difficult. A system making regular grinding of each welder and the
records of this compulsory is needed. ' '

Operational procedures and division of labor: problems and
improvements

Section G: X-2000 main frame for Path Finder
After cutting, the side members of the frame for the X-20n0 which are

conveyed from the press shop are joined by 500mm and then welded using
a jig, drilled processed with a special assembly jig, and then

~Al-3-32



2)

(5}

1)

processed by the distortion rectifying jig. After completion of these
jig processes the product is completed. Cutting, joining, and welding
are time consuming and productivity poor. The joining and welding of
parts is poor and looks infexior.

The fou: sets of the Path Finder have been exported and more orders
received. The installation of press jigs for large type pressing and

frames is needed in order to ekpand the number of exports.

B-600 and X-2000 press parts

As pié;ced press jigs are not provided drilling operations in the

frame are fregquent. These driiling operations for small press parts
are largely done with an upright drill YUD-60 machine of G section.
There are 48 parts for the B-600, and 122 parts for the X-2000 which
require drilling. Processing of drilling operation with a drilling
machine has a lower productivity when compared to press processing.
As the drilling of small parts is concentrated on the YUD-60 machine

. bottlenecks occur and productivity is lowered. Installation of extra

drilling machines is considered advisable with the given output.
Problems and:improvement of iaybut and material handling
Inside the shop: material handling for each section

The carts for transportation between sections are superannuated and

. there are nct enough because of damaged wheels, etc. The shortage due

to deterioration and required quantity of wheels for maintenance are

as indicated in the following table:

" Type of Cart Size Qty. out Wheel Req’d
of order Free Fixed
Standard H-1 1200 X - 800 ; 3 - -
Standard H-2 900 X 598 4 - -
Cart 1539 ¥ 1129 39 78 78
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(6)

1)

'Manpbwer tranéportation results in limiting of trénsport 1oads;

increase in number of loads, and detriment to operating efflclency and
material handling rates. .

Along with the increase in number of loads is stoppage of operations

- and hindrance to- concentration on operations which’ has the- danger of

increasing: the reJect rate.

Purchase of spare cart wheels and repair and re-use of carts together
with the re-consideration of the 1ayout to realize more efflcient
material handling is a necegsity.. ' '

_Materxals handling from the car body shop to the vehiclesg assembly
_shop. : :

Cabs, Boxes, and Body Completes are loaded onto the special carts some
two days before the assembly shop’s scheduled assembly day in
requested amounts and pushed to tﬁeir destination by 2 or 3 workers.
Conveyance -distance is 500 m x 2. There are 18 carts in stock for
exclusive use. Of these 10 are operating and 8 are idle in the LP
sub-store, and four of these latter are without wheels. Productivity
is impaired because of stoppages due to transportation (for one cart
30 min. x 3 workers = 1.5 hrs lost). Material handling is bad because
done with manpower. Transportation time is particularly affected by
rainy conditions. Spare parts must be introduced, and effective re
use of the four idle carts undertaken. Use of fork lift to draw carts
should be considered. '

Problems and improvement of the equipment
B-600: welding jigs for the main frame

The great height of the welding jig and the fact that it is not
rotational makes operating efficiency poor. The welding of the upper
surface of the main frame and that for the lower surface is done with
different jigs so that the preparations involved in changing the
welding devices ar time consuming. Conversion of the present jigs to
rotary type and modifications in the layout are necessary.
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3)

&)

3)

B Section: floorboard of B-600.and X-2000, welding jig

Aébquing to the daily production schedule jig changing preparations
for the 2 jig carts for the B-600 and for the 4 welding jigs for the
X-2000 are involved in welding assembly. The jig carts for these
welding jigs are without brakes and movement of the carts is
dangerous. . Setting of the jigs is time consuming and time is lost. A
fe-consideration of the layout is necessafy in order to arrange for
securihg'of the welding jigé for the B-600 and X-2000 to the floor and
replacement with wheels with braking devices should be considered.

0.5 ton hoist in the cab complete pool

‘The 0.5 ton hoist is idle because of a defective magnetic starter.

Conveyance of the cab, box and body completes is done with manpower

‘using carts.

Movement of-heavy materials with manpower is dangerous. As operations
are halted for transportation this hinders productivity.

Replacement of the hoist is needed. The state of disrepair and
defective parts of the similar model hoist in stock of No.4 HIC jigs
should be evaluated and provision of spare parts considered.

AC arc welder

The noise of the AC Arc welder in present use is abnormally great.
Its welding performance is poor. As welding time is long a decrease

in product quality and productivity results.

Replacement of all the welders and provision of spare parts is needed.

Shearing machine of G Section (made by Tomita Iron Works)

The gap between cﬁtfing edges is adjuéted to the thickness of
materials being cut. However the gap changes during cutting

operations and this results in defects to the cutting surface.
Re-touching operations result in a loss of productivity and waste of

materials. Evaluation of the possibility of replacement or repalr and
stock taking of spare parts should be done.

Al-3-35



2)

7)

8)

{(7)

Pipe bender of B section (TYPE 2A made-by-iHI):'f

CIt is.difficult-tb form-ﬁo the indicated bendiﬁg-dimensions'aﬁd shape.
-Forming-is time consuming. The bend is badly wrinkled and looks

inferior to imported products.

POssibility of replacement and repair and stock taking of spare parts
should be done.- - . S _ .

Portable spot welder

Introduced 14 years ago deterioration is advanced and breakdowns

* frequent, There is one unit for the control panel, transformer and

spot gun .and the shaping of the gun- is specially-shaped'tO'fit the
part for welding, so use elsewhere is difficult. -As the model is out
dated supply of spare parts is nearly impossible. o

Poor performance leads to time consuming welding and hinders
productivity. Defective welding is a cause of ‘inferior product”
quality. Replacement of the entire series should be considered.

Bending machine of B section (made by Fritz Werner)-

Used for the loops and pillars of the specialist car which is the base
of the X-2000. Using this bending machine 33 stiffeners are hand
processed and manufactured,

As the allowable width dimension of the present berding machine is
1200m/m 20 of the 33 stiffeners cannot be handled. These are joined
to 2 processed parts and welded and this lowers productivity and is
undesirable for preoduct guality. '
Introduction of new bending forms for the intended parts needs
consideration and replacement with a -general use bending machine is
considered advisable. '

Problems and improvements of operating rates and lines balancing

None in particular
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(8) Problems and improvement of reception of raw materials and parts
1) Press parts from the No.l HI press shop

Many parts are rusted. Moreover the parts precision is poor. Also
small parts are supplied in quantities of half a year'’s quantity. So
those of defective precision and rejects have to be re-touched in the
"prasent factory.

Productivity is hindered as rust removing operations are increased.
Also re finishing operations are increased. Individual lots received
are already large since each 16t has an estimated 102 reject quantity

in addition storage space required expands.
Immediate measures to be employed are as follows:

-~ cease the 10Z increase over production figures

- reduce the number of production lots

- inspection of small parts. according to the planning diagram, and
attachment of ihspection data to the press parts.

- a system'makingzit-compulsdry for the man in charge of the press
shop to.confirm with the car frame shop directly when defective
precision parts occur, issue a report containing measures for
preventing the re occurrence should be set up inside the HIG.

{9} Problems and improvement of dispﬁtch of finished products
None in particular

3-2-3 Analysis of Products Quality

(1) Occurrence of rejects
A survéy of the assembled cab, box and body completes showed a reject
rate of 100%7. Causes were marks by spot welding, distortion of

jointures, and rust. Further the re touching time for the individual

finished products of 1 car was as follows:
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Model "~ cab Cpt  Box Cpt  Body Cpt

B-600 1.2 hrs 1.2 hrs -
X-2000. . < - R 1.6 hrs

(2) Problems and iﬁp;ovement of product quality standards.and inspection

methods
1) Cab, box and body. inspections

The inspection is visual by 5 inspectors and the results are recorded
on a Check sheet and shown to the re touching area.

Check sheets are drawn up but the check points are not listed.
Collection of data on inadeq@aciesfand feedback to the shop does not
occur. Also the shop showed no policy of tackling the inadequacies.
Therefore these are left as they are and this hinders'pﬁodﬁctivity,

It is preferable to have the inspection he&dings.dﬁd,ﬁoints ﬁarkgd on
the check sheet. Also. energetic action to ‘ensure the gathering of
data. on inadequacies, their recofding. and éonsulﬁations'between the
inspection department and the shops for impfdﬁéﬁents, as well as |
provision of feedback to the shops should take place.

3-2-4 Products Design

(1) Finished product development, design and performance (Increasing the

level of domestic production)

It is necessary to reconsider the assembly on location of the T-2000
cab and frame in order to increase the ratio of parts which are

domestically produced.

‘To proceed with the changeover to domestic production at first
individual completed parts should be imported and car assembly only
take place, Then methods for the press working of the individual

completed parts should be examined.

The necessary designing capability needed for design of the jig
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equipment and process 'planning to realize the above increase of
domestic production is at present insufficient at the HIC design
department. '
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Figure AI-3-2-1

NO.4 HEAVY INDUSTRY BODY ASSEMBLY SHOP EQUIPMENT LAYOUT

@

©)]

SMALL PARTS ASSY SHOP

FRAME ASSY Smop v / : L @(@ H
OFFICE AND SUB STORE ‘;g@g F. SEC, 0 N \ o Tle R SEC. Y6 D, SEC, @Q DOOR & BONNET
: N ) L S . . wey : ; .4 » @ % o o o ASSY SHOP
DY L3 - 'n',"_-_ra't:‘q:“ é)
£F  SUB STORE . ,_} L
| 58 ST =0 !
e - / pNIain. AN :
" o N 4O
ospe . @s O ™ \ : .. A. SEC, ' /) ». s&C,
5 B b 8@ @A W . [
Py =it L alGiforo =@
i @ ° ; : o
s . 5.H.1 EAES
PAINT | MAINTENANCE . [l SEC. y - — . 1
SEC. - | SEC. ) . ﬁ© ' THr i) o ®F BODY & CAB, FINAL
N/ Y, 7 V4 \ Pa\: Tt ASSY LINE ye
L?P 5UB STORE BODY & PARTS ASSY SHOP '
TondTtTon — —
Ho. Equipment qry Tﬁ:-1 N . Remarks Symbols . ‘Description ; Symbols Description
terio- Faflure  Idle . . ' B
_ ‘ration . E:z::z:zzz:‘ Gantry with Rail Transformer for Portahle Spot Welder
. —_— g F ’ — 1 . ‘ Staticnary Spot Weld
(@ Portable Spot Welder 20 x(20} Spare parts for ignition coatroil, printed Gantry f_or Honorail ﬂ (Double neadfo oo
@ 5. i Heid 6 circuit board and others are missing. 4 1 1 | Hovable Monorail : : —@-——— | ‘Electric lloist
tationary Spot Welder ’ B o
ging:e ((g; 12} D %Egﬁhsﬁﬁgi‘;)“d‘ff Attached Fo Gantry :I Shesring Machine
ouble . : : : . :
@ Hoists 5 x(1) Hagnet switches of Jig cranes fn body complete (1 [] %Eg‘;hngz;'l‘:‘;l““ Attached to Ganlry ', Press Machine
0.5 Ton (4} pool are wrong. [i:] [:] [:] Bench For Welder Atthched to Cantry
1 Ton (1 {for Inatalled) : | 11 natter Conveyar
@ ARC Helder 22 x(8) Nolse and drog of perfarmance: - : — . -
_ ; .. 2:.in Sec. A, ) tn See. €, 3 In Sec. F. ‘_ Bench for Arc Welder Type Single O Gna Welder
(5) Bench Dritl 3 x(1) . ~amf1) Burnt motor and- drop of performance in Sec.. D - . S - o
8 gp?gz‘t D;”t]” 2 x(2) n Sec. P&F N IS] Bench Eor Arc ¥eider (for Double} I ] Energy Spot Welder
rinding Machine 2 P B -
8 5}91.3 gend;ng Machine . 1 %N ~-Inferfor-profile of bent parts ISI El Bench for Are Welder U“Stﬂl‘led) (4%} Bench Type Drilling Machine
gh Speed Cut-0ff Machine 2 . e s _ i P
[ Shearing Machine 1 x(1) Inferdor Performance. CIe:rance between lpper ' Universal Sean Velder [ ] | Working Table
and Tower biades enlarge in operation : : R
_?legm H?}dil;g Machine 1 - : E Pipe Dending Hachive D Stationary Spot Welder (Single ltead)
ydraulic Press 1 Sec. F Upright Deilling Machi
-80 Ton Crankless Press 3 . E "“3 1t Brilling Hachine
Vibroshear 1 . > | Vibca, Shearing Mnchine
gending Hachine i x(1} Insufficient bepding capacity = Y A eArinR nc_t "
_ Surface Plate, 2400 x 1200 i #{1) ' . ;EEEEH Abrasive Grinding Machlne
Transformer KH2-75-H8 for %(6) - Cannot be combinad with PSW as the § Nigh Speed Cut off Hachine

portable spot welder{PSW}

rodel is obsclete . -

Hydrauiic Pressure Hochine
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Figure AI-3-2-5  BODY ASSEMBLY SHOP BGOO & X2000 FLOW CHART OF MAIN FRAME ASSEMBLY oo

L FRAME ASSY_SHOP _ : _ SHALL PARTS ASST SxOP e
" OFFICE AND SUB STORE 'R F. SEC. o EO \ - {'ot E. SEC, t? b, $EC, 0niE €. SEC, . 13 _DOOR & PONNET N\
E‘ s s . . W—Tﬂﬂ b [ot] : g:l D o 0 0 . ASSY SHOP
. o R |7 i
¢r  SUB STORE o l u’ , MM & ' Log & lmmEm |
5l t‘l’ s =—[Ti o B - o 1N
. Lafos e ' Bman e e : L : O
. i | Ny > SN . 3 e 0 /
b - ~ ¥ - B S N PO <A § | . ‘ . 1 - )
| Y ° N (O ¢ s = ©° oy e hd A, SEC. 5 _ o= . s, AN
uE = L : : H o 0 &. 2] : e
' : S B e o ) _ 1 RISINETCTR i .
. i LB = . e ) : : ] aell" - -
d = ! v T Ha = o o °
) SR Rt X S Ve S 3} FRE RS
[ AT | waznTERANCE B Y. ¥ ] SEC:" LI e _ [
sEc. | sEc, 7 S - 7 ERNESE W7 [ 1 I soor s cas, FnaL -
| NN / N\ H : E = II] e \ /K Y M | ASSY LINE J/

LP S5UB STORE

BODY & PARTS ASSY SHOP

rep——<-—-

——-.% To Painting and Yehicle Assembly Shop

Flow of B6OD & X2000 Main Frame Assy

1. The highest monthly Pf'OﬂUQtion'_a_Chieyed in 1087 - Symbols N _- Desctiption Symbols . '_ Description _
Model Month  Scheduled - Ac;ua! 'Achiev;:inent, % : ---F ca““y ‘“”‘ Rail _"E— ::::::::::rs;o: :o:;able Spot Welder
8600 July 53 5 84.9 EE Gantry Eor Honoral.l [ g (Double Head ot Welder
%2000 July 50 48 9.0 o : : : AL
’ : e bt Huvahle Honora:.l @ | Electric liolst
2. Legends - ' . ) ' | Bench for Welder Attached € -
. ’ ' ' [:l (?gﬁ ‘Slroxglu‘)zl Ik teached to gantry :I Shearing Machine
goggigufgs Line & Flow of g?ggo}min Frame Assy - D [j téem:h for ¥elder Attaclied to Gantey U Fress Machine
atie he ; : : " | {for Double) - : T
- (Exclusive of Path Finder) ) T | 8ench For Welder Attnchcd to Cantry i
A t Frame Stra1ghtener6for 8600 and X2000 ; D DD {for lznsmfed) l:::] Roller Couveyor
g v Frame Welder for 8600 o . . B
. : : dor Type Single O Gas Helder
C : Ditto - for X200 - - _ N [renen for Arc velder Ty :
0 : Ditto | for %2000 Path Finder Boel } Doubl E Soot Weld
E ‘Upright Drill, for drilling of extended . N B 'Bef‘cﬁ .for hrc Welder {for Double) | | nergy Spot Welder
) ) gsgb::sg;hi;;th;ig:g;hn r E’ E Dench for Arc Welder (Installed) ® Bench Type Drilling Hachine
- 1] - N - N
1) Qty supplied.from No. 1 HI Press Shop, : . Universil Sean Welder D Working Table
via substore: — L - T :
D Stationary Spot Helder {Sinpgle lend)

2) Qty assembled in Section F and
supplied to welding Jig Line: T - : o
18 {tems for 8600 _ Q-] -. | Vibra. Sheariog Machine

3. Flow of materjals In Shop B ) EE’ Abragive Crinding Hachine

Upright britiing Hachine E -

approx. 70 {tews for BGOO . o B -———J Pipe flending Machine
[ O]

1) The weekly production schedule is 1nd1cated every — -
Monday to assistant manager and foremen. . Righ Speed €ut off Machine
2) Upon the fndication noted in 1) above the- relevant
substore delivers mater{als for 30 units vehicle to
each section. The materials are transported by hand °
truck on the day of production or one day-in advance.
3) £ach set completed fn Section F 1s supplied to Welding
Jd1g Section at every completion , using hand truck.

Nydraulic Pressure Machine
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 Figure AI-3-2-6

!

NO.4 HEAVY INDUSTRY LV BODY ASSEMELY SHOP WORK FLOW CHART OF B600 CAB COMPLETE & X2000 BODY COMPLETE

d o -

1. The highest monthly productfon achieved in 1987

Hodel HMonth  Scheduled Actual - Achievement ¥
B&U0 cab Dec, 50 1) %6 .
X2000 body cpt Dec. 30 26 86.6

2. Legends

{Note

Flows of both B600 cab and X2000 body cpt are
essentially identical, as follows: -

L.P, Substore---Subassembly section---Jig welding line---
~-Roller-assembly 1{ne---Inspection

Therefore, flows of the both are.shown in one line in this
figure.

Hajor points of difference are C.P. quantity in Subassembly

Section and he]ding J1g quantity.

Continuous Line i Flow of B600 cab & X2000 body cpt up to
complete
: Flow of BG00 cab & X2000 body cpt up to
Shipment

Dotted Line

&

Section A-Assy 1ine using we]ding Jag
Subassembly Sectfon C

B600 v 7 {tems incl. of cab side frama head lamp
set plate, and 4 ftems supplied to
Painting Shop. -

X2000 @ 8 {tems incl. of front.window dash outer,

and 2 items.supplied to Painting Shop
@ Subassembly Section ]

B&00 : 4 ftems incl. of battery carrier spare tire
ggider and 29 {tems suppiied to painting
ap
%2000  : 6 ftems incl. of meter cover and 48 {tems

supplied to Painting Shop

® Subassemb!y Section E

: 8 ftems incl. of dash pane]

inside panel,

8600
. and back plate
%2000 : 17 ftems incl. of tire aprom; tire house

floor board and 10 {tems supplied to

. Palnting Shop
ga Inspection {check. all -{tems)
BE0O Welding Jig 2 1tems
) %2000 Helding J1g 4 {teis
8 ubassesble- -
T

emporary Shop for spraying anti- corrosive paint

Paint

Parts @ B6OD 25 {tems 1nc]

head lamp set plate

1 X2000 15 ijtems incl. of:

tire apron, fender
. radiatorrshroud

Rol]er Conveyer

: OHGA TI0 758 GRAY, HIPPUH PAINT
* inside panel & dash pane) fSectiou E)

{Sectioa €}

{Section E)
{Section C)

Transfers parts For B600 and X2000 which are
tightened with Holt, such as fender, door, bonnet,

etc,

@ Retouching Line

L.;l o FIAME ASSY SHOP \/ ® H 'SUALL PARTS ASSY SHop | ee—— |
OFFICE AND SUB STORE w B NN F.SE o v {o E. SEC. Y? - i3 b, SEC, B9 DOOR & BONNET
) SEC - 1 N ’ K ‘T-': B . m 8] D Q0 0.0 : AS.S‘I' Stior
. E [3 ﬁ'ﬁ Bl . cil't:l (E) . O (221 W]
¥ L .t : : ' L
— ol 1o o
CP  SUB STORE . . T o
' B T X = v
: . . N L
o ol / NPV N Y w0
Lol ey e 1 < t ! —
— = ——— T Rl ST oo WAy | S ey et -gye [UPUPU
; T e M e N L1 |
d ls?' _\ Q. SEQ, s © ™ ,,_f, o Ta Y A SEC. Ym _ %g B. SEG, [
. - W N - ] } d .
i d . v '-CEQ ‘ﬁ&"_*ﬁi' & T - =
d | P MRE f | ~
B . . o =1 N T
d 5 o T+ N D55
SO -t Y R eGR NN I I P ¥ i
MATNTENANCE : u ; SEC. g = ) e hl'-'?"'-g:—"wf > > if
SEC, . . ' 1 GRS BODY & CAB. FINAL
_ AN /. ONH . g -/ ; , \ /B - S ASSY LINE J/
LP SUB STORE g BODY & PARTS ASSY SHOP t
{ R
M= =2 0 PAINTING AND VEHECLE ASSY SHOP
Flow of B6QO Cab"cpr & %2000 Body CPT ‘ Symbols Description Description

Gantry with Rail

Transfomer for Portahle Spot Welder

Gantry for Monorail

Stationary Spot Welder
{Double llead 5

Movable Monorail

Electric Hoist

Bench for Helder Attached to Gantry
{for Single) -

Sheacing Machine

Bench for Welder AttnLhad to Gantry
(for_Double)

Press Machine

Bench for Welder Attached Lo Cantry
{fnr Installed)

Roller Conveyor

"aﬂ%

.Bench' For Arc Welder Type Single

Gas Helder

4
A

Bench for Arc Welder (for Double)

Energy Spot HWelder

%

4

Bench for Arc Welder (Installed)

Bench Type brilling Machine

Universal ean Welder

‘Harking Tahle

Pipe Bending Machine

Stationary Spot Welder (Simple llead)

Upright'ﬂrifling Hacliine

Vibra, Shenring anhlne

Miraalve Grindlng Hachine

lilgh Speed Cut off Hachlue

]

fiydeaulic Pressure Machine
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3-3 Assembly Shop for the Engine, Transmission and Axle

3.3-1 Outline of Processes

(1) Working equipment and its layout

(2)

()

(4)

Is shown in Fig.AI-3-3-1.
Organization and personnel

Organization is shown in Fig.Al-3-3-2

Personnel totals 40,
Supply performance of raw materials and parts

The supply performangé for raw materials and parts is shown in Table
Al-3-3-1.

Note: As there is no record of the supply performancé‘for raw
materials and parts in this shop the supply performance'shown in
Table AT-3-3-1 was drawn up by referring to the production
performance of the equipment shop and car frame shop. Further,
outline of the supply methods of the shop is shown in Fig.AI-3-

3-3 for reference,.
Production performance and production capacity
Production performance from 1987 to 1988 was shown in Table AIL-3-3-2.

Notes: for vehicle assembly: engine and transmission.
for spare parts use : engine only.

Using the time employed at the engine firing test bench as & base for
production capacity the estimated monthly production capacity is 330.

Conditions for this calculation are as follows:

No. of working days per month . 22  per month

No. of working hours per day - 7.5 per day
Production output per day 15 per day
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The main processes and time at the engine firing test bench are as
follows: ' : ' '

Setting on and removal from firing

test bench _ . "+ 30 minutes -
Firing time for first test (1500 rpm) 10 minutes
Timing adjustment and adjustment of tappet - 30 miﬂﬁtes
Firiﬁg time for éecond test (2000 rpm) - 20 minutes

Total 1.5 hours

qubgr of enginélfiring test benches: 3 sets

3-3-2 Analysis of Production Processes

(1)

(2)

(3)

Outline of .tsble for analysis of production processes

B-600 differential carrier complete is shown in Fig.AI-3-3-4.
X-2000 Engine is shown in Flg.AT.3-3-5,

B-600 transmission is showm in Fig.AI-3-3-5.

Flow chart

Flow charts for the engine and transmission completes of B-600 and X-
2000 are shown in Fig.AI-3-3-7.

Problems and improvement of operational methods and process chains of
mein products and parts

1) Assembly shop for engine parts

X-2000 cylinder block air leakage tester

A pressurized cylinder liner cylinder block is sent to the air leakage
testing device at the side of the machine processing work area

(cylinder processor) to undergo a leakage check. One way distance is
approx. 33 m. Conveyance is by cart carrying 1oadséof'4'pcé per trip.

The long distance of the transportation hinders increase of
productivity.

© Bl-3-50



2)

3)

productivity,

Addition of an air pressure testing device close to the cylinder liner
assembly area should be carried out.

It is necessary to reconsider the layout of the engine and transmis-

sion work .areas,
Transmission assembly area

Pressurizing of B-600 cyiinder head bulb guide and pressurizing of the

X-2000 transmission case bearing:

‘The .press for use to'ptéssu:e the B-600 cylinder head bulb guide .is

shared for pressuring the X-2000 transmission case bearing. After

. pressurizing the cylinder head bulb the distance for transportation to

the next procéssing stage is approx. 25 m.

Productivity is hindered as waiting time is long. As the press is at
present located in the transmission work area the transmission
assembling: process has effective material handling. However the

material handling for the assembling process of the cylinder head is

poor.

Separate presses for the exclusive use of the E-600 head bulb guide
and the X-2000 transmission case bearing each are needed. A re-

consideration of layout is needed.
Temporary storage of finished products and parts of the assembly shop

In every shop half processed parts and products being assembled were
placed directly on the floor and near to tramnsportation routes. As
engines place on the floor were uncovered with covering sheets dirt,

dust and spiders webs settle on these.

As parts clutter up the entire work area it is necessary to take
~detours around these to send parts on to the next process stage. This

hinders increasing.of productivity. Foreign bodies and dirt enter the
engine through the carburetor opening or the oil injection and this

could damage the engine performance., .
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The following measures shOuld'be examined:

- cease the system of 102’ increase over the productlon output ror
domestic products (decreasing of’ products in progress) o

- implement a monthly stock taklng, and set up a.system for settlng
-supply orders on thlS basis - :

- stock taking of parts in each shop, and disposal of obsolete, rusty'
unusable parts _ _

- implement order facilities of telephone and telex - -

Engine assembly area: transportation of the finished engine complete
to the engine firing test room. - - : - .

The complete of the docked éengine and~trsnsmission~0f the-engine~
assembly area Section No.6 is lifted with'a jig Crane*and'losded onto
the transportation carts and once taken to the firing room is set on
the firing test bench using a traveling hoiet. Accordihg to the
planning layout the traveling hoist is indicated as moving the
finished engine. But this does not happen. '

As the jig crane, traveling hoist and cart are all used during
transportation this hinders efficient material handling. ’Ooérations
should take place as indicated with rails for the run of the engine
assembly carts extended up close to the hoist.

Problems and improvement of operating methods and division of labor
Vehicle axle assembly area: B-600 and X-2000
Sub assembly of the universal joint to the propeller shaft

In the case of the B-600 after supply from the store room (originally
coming from the machine shop) of front and rear oropellers, and of
yoke joint and flanges the joint bearing is added and asseémbly takes
place. After this these are supplied to the vehicle assembly sﬁops
and sub assembly work areas. After the coupling attachment of the
front and rear propellers in the sub assembly area this is supplied to
conveyer No.3, ' In the case of X-2000 after reception of the prcpéller
shaft, yoke joint, and flanges from the store rcom (ﬁhich-received
these originally from the machine shop)the joint bearing is added and
assembly'takes place. After this these are supplied to conveyer No.3
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of the vehicles assembly shop.

The frequent transportation of products between shops, work areas, and
store rooms:lowers efficiency of material handling. This not only
hinders productivity but is detrimental to product quality.

The transfer of assémbly-operations after the machining shop stage for
B~-600 and X-2000 to the sub assembly area of the vehicles assembly
shop needs to be considered,

Problems and impro#ement of layout and material handling

Conveyance devices in the engine, transmission and axle assembly shops

As there is only one transportation cart in stock most of the movement

-of parts ‘is done with manpower. Deterioration of the cart presently

in use is advanced and the supporting pillar on the upper loading deck
and the wheels are badly worn and loose.

As the loading capacity is small for transportation handling number of
trips is increased and material handling is poor. As assembly workers
are used for transporting this results in a reduction of productivity,

and careless mistakes occur.

Conveyance distances should be shortened by re examining the layout.

Also extra carts should be provided,.
Problems and improvement of working equipment

Axle parts: measuring instruments for shim adjustment in drive pinion

mounting line

The dial gauge cover is broken and detached. The gauge needle comes
into contact with other objects and there is a danger of decreased

precision.

The replacement of damaged gauges and introduction of spare parts
should be considered. It is necessary to consider inspection of
measuring devices, creation of a checking system and training of
inspecting and repair technicians. Setting up of a system of daily
checks and regular precision checking must be considered.
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Transmission assembly shop: Bsbo cylinder bulb-guide pressure
inserting jig B

The'saﬁézjig ié ﬁsed for'bulb guide ﬁréééutizing'and bulh spfihg’
assembly. There are a large number of removing and setting up ‘
operations involved. The increase in the cumulative total for the

disassembly. and -setting up of the jig: results in wear ‘to the
disassembly parts and damage to the fiﬁting-sc:ews.

New jigs should be 1ntroduced so that each operation is done
exclusively by one jig '

Waéhing tank for the engine parts assembly shop-

The cieaning'tank for parts is-idle because of motor breakdown. - As

. the volume capacity of the washing tank is-small'spillihg of 1iquid
- easily occurs.

Machine processed parts are assembled without being washed. This

results in early wearing and has an adverse effect on the englne

performance.

Replacémént of the motor is needed. By standardizing the parts to be
washed the problem of capacity can be solved. If a motor can not be
obtained then it will be necessary to consider replacement of one

washing tank,
Washing devices for product parts and work area parts

Lack of detergents causes stopping of operations., Rust has formed
inside the washing tank and boiler firebox.

All of the machine processed parts for the engine, transmission and
axle are assembled without being washed. The efficiency and

reliability of the finished parte is doubtful.

The operation of the washing devices for parts is needed to assure and
maintain the quality of finished parts. '
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The engine firing test bench of the engine testing room

Three engine firing test benches are used for all of the engines of
the B-600, 5-2000, and T-2000. As the charging system of this device
is broken another battery i1s:used and engine ignition and driving done
using this,

There is a loss of time involved in the battery charging arrangements.
The handling capacity of the engine firing test is affected by the
charging conditions of the battery used.

It is nécessary to undertake_repéirs and pinpointing of reject areas
as well as provision bf spére-parts. To facilitate inspection of the
defective areas a manual must be made, An on site inspection in
accordance with the manual should take place, focusing on problems of

reject areas and spare parts,
Engine trial test room: engine performance testing bench

Engine performancertests.are,conducted of the B-600, X—ZOOOSand T-2000
engines by sampling inspection.' However due to breakdown of the

testing bench. testing has ceased and facilities are idle.

Except for electrified parts, the constituent parts of the engine such
as the packing. gasket, oil seal, crank metal bearing, cam shaft gear
(bakelite) are domestically produced. The level of precision of
machine processing of these parts is insufficient. The engines
assembled using these parts are just about up to the present planning
target. However, it is pessible that engines considerably below these
design plans might be marketed with the present management of part
precision., The present situation of disrepair of the testing bench is
an obstacle to furthering of finished product export and hinders the
realization of HIC’s planning schedule.

Prompt repair is needed. Installation of an engine testing room and

provision of an extra testing bench (including fuel expenses) which
can check the performance of all the engines for assembly and dispatch
and those independently developed by HIC itself is needed.
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Transmission noilse tester:-

Transmission;assembly shop

A;l;pf the;trgnsmissionslof'the'Xonoo'are testédrfof noise level
using the noise tester made by No.4 HI, and then cqnnectéd with the
engineé. |

Problem points  of the above tester are as follows:

- surrounding noise level is high

- though the number of test revolutions is the same engine stammer can

not be measured though gear grating'can be discerned. |

- checking of the shift operating power end noise testing £or each
shift position can not take place.

The fellowing improvements are needed:

.- tests to take place in quiet areas

- devices with similar clutch mechanisms as to ernigine revolutions
{(including the noise meter)- : | '

- provision of a tester which can be used for the B- 600 ' X-2000 and T-
2000.

Problems and improvement of operating rates and line balancing

Nothing of note

Problems and improvement of reception of raw materials and parts
Receétion of parts from the machine shop

The assembly parts (engines, transﬁissions and axlés) processed in the

machine shop are not sent directly to the assembly shop in the same

factory but are taken to the manufactured complete stores II and 1.

‘These parts are then supplied to the assembly shop in accordance with

materiasl planning for assembly parts.
As the material handling from the machine shop to store room to

assembly shop is sll by manpower the number of material handling
operations increases and this is undesirable from productivity.
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~ Direct supply to the assembly shop from the machine shop should be

considered, particularly for large objects. Use of a color system to
distinguish monthly production lots and records of supplies received

“should be systematized. Introduction of new storage boxes and

palettes divided by type of parts to facilitate transportation should
be considered.

Problems and improvement of dispatch of finished products

Dispatch of engine completes to the vehic¢les assembly shop

There is no check of the engine dispatches. When engines are
temporarily placed aside, dispatched the engine and in particular the
openings are left uncovered. There are no transportation carts for

exclusive use.

It seems that the inspectors are without a check list when conducting

the firing test and rely on a-personal external check. Therefore if
the éngine'hés no running problems major defects such as missing
parts, mis-assembly, damage to parts after driving ére left
undiscovered and the product dispatched. Damage to the engines or

‘engine performance may arise through entry of dust or foreign bodies

into openings.

Checking;at the'pool area of lots should be done with a check list and
results attached to the engine. It is necessary to produce covers for
each engine, and covers and pipe covers for the intake opening of the
carburetor.

Further it is necessary to add the operating processes of attaching

and detaching these covers.

3-3-3 Analysis of Products Quality

(1)

Occurrence of Rejects

There are no checks by inspectors in the assembly shop for engines,
transmissions and axles. Quality of products is assured by operator
checks. Therefore there is no documentation or records of rejects.
Table AI-3-3-3 shows the state of engines which could not be assembled
for wanﬁ_bf parts. : '
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The .number of .incompleted engines due to lack of parts as of FEb 16,
1988 is as follows:

B-600 : 80 units

X-2000:. 139 units

Relation to preceding and following procésses
Nothing of note in particular

Problems and improvement of standards of product quality and '
inspection methods

Inspection of finished parts

The engine, transmission and axle completes do not undergo 1nspect10n
either in assembly processes nor in final. processes. HMain emphasxs is
on voluntary checks by the operators. There are no check lists or
check point notebocks provided. ' ' ' '

Firing tests and noise“testé'a:e'cénducted for the eﬁgineiand"'
transmission so that areaS'and'pa;ts félated to these are checked.
However, even if there are missing parts, damage or ﬂefective'asSembly
in other parts there is a good chance that these will be dispatched to
the vehicle assembly lines as they are. Moreover parts changing
processes are more frequent with the completed vehicles than with the

individual single components.

The following improvements are needed as counter measures to the above
problems: '

&) Implementation of inspections for the final processes and
autonomous shop checks in accordance with a check list

b) Introduction of a check list for the autonomons checks which take
place between processing operations.

Torque attachment and torque wrench

Records of these are not stored. The storage of the torque wrenches

ie rough and there are are large number with reduced precision.
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Since there is no precision inspection for measuring devices and no
system for precision inspection the reliability of the measuring
devices is doubtful and this easily leads to & reduction in product

quality.

The situation of the torque wrenches is as follows:

type. work area usage error margin of
{kg.cm) indicator and
zero polnt mark
0-1,200 axle assembly tightning differential minus 100
drive pinion flange
0-1,200 axle assembly tightning differential minus 50
drive pinion flange
0-3,200 axle assembly tightning pitman arm nut minus 10
8-600 axle assembly clamping differential plus 40
carrier complete and axle
housing
600-4,200 transmission tightning of output shaft 0
assembly flange
0-1,200 engine assembly tightning of X-2000 fly minus 5
' ' wheel
0-1,200 engine assembly tightning of cylinder plus 50

head bolt

As improvement countermeasures against the above problems the

following should be considered:

a) Make drawing up of record charts compulsory

b} rernewal of necessary torque wrenches

¢) set up inspection of measuring devices and an inspection system

together with repair of measuring devices and training of

inspection engineers.
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{4} Maiotonance of-production'equipment

Items Lolating to tho maintenance of production equipment are the same '
as those mentioned in the following seotions-

3.1: Report of the Painting and.Light Vehicles Assembly ‘Shop
3-2: Report of the_Body Assembly Shop

{53) Product design

Nothing of note in particular.

AL-3-60



801 .= 0el
832 . 8ze - L siaey
. . eaedg
181 181 LB1 LB s138g
: . S . b . . . S Juevoduo) . gezX
F454 258 I IRLY
oleds
i}ik4 aoy oy . ocy siled

JuauQcnoy goad

5318 J3111E)

sjaeg ouidug - . zean “3i1q spded oYXy  syaeq uorssy sjIeg ourdug mu poj Iodu]
© passaxy pauiyoey pautyoey pautysey poauigoey
. . X 85¢ (11} 2I01g 19poy
doys 4,58y Apog (doyg auryaey) JG¢ (I) 92035 4] pasnyoejnuey ) dJ painjdejnuey

ds GNY ‘WY 40 170SEY INEWZWNO0Ed  T-E-B-IY a1qmy

Al-3-61



121 144 S d ¥ sj1ed a1edg
oIt A 8 i3 02 L < sjaeqd juavodwo)y  §0QTL
117 B 82 8 ¢y 6. I8 98 SZ 9 £ 81 syaed sreds
L8T g 63 it IT 3¢ 8¢ € e 2 81 syied jueucduwo) (002X
38L 4 66 - €9 i€ 95 95 A ey L ¥e 4 sjred aledg
il fs Sy 44 Sy 14 0y 6¢ 0 0y 1 syred juetoduo] 0gse
‘ugf 29 Taoy  *jopn-  “deg c8ny  cInp  cunp  Aef} cidy
18301 1230 _ 12poy
qng 8861 LB61T

- 8861 ‘-uer 0} LRI ‘*¥dy -  NOILONGOHd TWAIDY  Z-E-E-IV 2148l

AL-3-62



(IH ¥roN) Buruiydsey zeay jo fejag 86 1 Teag ajp] Zajsuelj 199 LT L¥90 9
(I 7°oN) Butuiyoey Jeay jo Aefaq 681 T 1jeys 1ajunoy  TLZ LT LYSD §
(ssald [°oN) yaop ssaxd Jo Kejaq 581 I ajeid Pud  DD6 0T L¥30 ¥

(ssaxd [TON) AHI0H ssaxd o Aejag
187 01 €L¥2 6ET 1 Iaao) jeddey 8y 0T §L¥Z €
(Gys) Buyuiysey jo Leyag 66 1 yoo1g Jeput{A3 108 01 1853 3
(ssald T°oy) AJoy ssexd jo Aejeq 6E1 1 Tanoy pedll 032 0T §L9Z 1

afegjaoys Jo uoseay efe1a04sg {91214ay) 1189 ‘oN jard
h.ﬂ na
. | 0002%
(3/8 2uigqqoy) Furuiydey yo 4ejaq oL 1 123) oslancy 182 LI 1110 L
(0/4 2utqqoy) 3utuiydey jo Lejsq RiY 1 }ieg§ Iajunch ILZ LY €8L2 9
{IR g oN) Furdrog jo Lejag 00t [4 poy Furjoeuue) 012 T1.¥8I8 S
(qyg) Burvyyoey jyo Aefag 08 1 ose) Yuexd 16 Q1 EBLZ ¥
(1p) Buruiyoey jo Aefa( 021 14 aping aafey  yOT 01 PITY €
(q4g) Bururyoey jo Aeyaq 114 1 RT peayf xapuildiy 102 01 €8L% ¢
{Qy5) 2wruigdey jo Aejaqg 0y 1 WY pesy Japulif) 10T 0T €8L% 1
asejaoys Jo uoseay ommuhonw (a12114ap) uo13d1Ios9( "oy 1ied
£ .8

0094

OVIY0Ns N1 slavd 40 ISIT

g-g-g-1¥ aIqej

Al-3-63



onai Asse aujbua uo
xuuﬁn JBPUL (4D wcﬂuwmw ! uoy #/L 033ta
- auibua
03 uoissiusueday Supbebug L uol 2/i 3IStoH &1ip (8

auL Assy mc :m g

J43353)

3037 0BG IALRA
: JIFEBH UO3SLd
mcuwamu>Pm>Lommmw

pesy LapullAs pOoZX 404

000ZX ¥ 009g 404

peay Japullh2 OGOZX 404

uaLolignsul st A3toeded

JUBY pUR JUINg SL

A030K muumnmwoNTm-F_mEm

40 busueais sc4 " Jdaues|y s3de

pazdodul S| Jo¥ Plojiuew : 5344

33Ul DD9a IduLs '

——

PaldBLUDISLP SL 2ILAUAS L 433591 Aeat
peay Japulifa Qppzx 404 [ 493531 d4nSSadg JLY
$s0| 3J0dsugdy afuef
. v Buisnes os Bupurysey J3SI) DUNSSALG ALY
) PR3H 03 3XBU PageanT b Jeuyy JupuiA7 ooozx @
q301q auLbus
000ZX 40 dapsuedl L uol ¥/ 35Lo8 B
’ 000ZL ¥ GouZX ‘0o9g «od BULT ASSY $34ed auibuz 4

Buravag Butsey
UOLSSIusURLY puw Fpinb

aALRA 0098 40 uopzRfU] L ss3dd "upAH oL (D
JIH
Aq pauanjoesnuel; 1 tusudinbz =wnm=m=g=mo®
. dass
e e . R .. . . W ... . AXBU Buz 0f UDLSlulSURLL ) SO TS
\ 4 g Bt Jduavzsued) 5 t uol /1 IstoH BLr(®
. I5L0K. . : .
1 uo, F pue hhucmumu . s BULT ASSY UOLSSLOSURML) £
abe3.o0ys . ,
pLabrl Butupalo o3 Bui{3nes 104 . . SSadyd Dh{nedpk
anp 3o8fodd Jo Buiuurbag HA L d e m:manwhu
| BU) DULS.-PINUFIUOISLP t . : ummzm 43 ladoay
ua2q sey aoiadas (L)X wewd(nbl Luiuealy saded @ 096 S2 £6{Z 0038 (sbexeal Ape}X | Joy ssadd wop3oaful (D)
: 35104
UL uo . g Adgue
Bupuez[] s3aed suibul & ¢ oL ¢/1. 7 A3 wnu
auyy ASSY LRUL4 ALX
auy Bviyonolsy aupbul 8 , . 1 ¥ LeULd SLXY N
. dBL4RD (pabewep ss
2 ue) 2/l ISLOH@ +eab *11p Q0gg 404 -elb abnebyx | _ LRI ()]
megmnu . : . FoueR3sLg Suty-
humpumn 30 afeurg (£¥x - € Youag #a3jubl aurbul @ SBLAARD (BuissLw ss ~jLnoyl UOLULd AALJQ
Jejaucweulg. oLPpP3 o 4eab *f1p pooZY 404 ~eib abneb)x t  dog qudby Buzasnfpy (5)
30 amasmv pug 033Lg {1)% L ouué@ JapuLiko ) ’ o
. pabeurep - 0¥5-10 laaus 40 sbieyeay Bupiss] L 433531 Aed WU (G
Ja3RLAD[LD SBMOCaSACH (1)x I ysuag 3sal sutbui (@ : S JdBLades Jeab tip
' P . ' . UL 9sedx buraraq Bupssadd L ssadd 2LLNepAY xxrmw
wooy 3sa) bupsedadp suibuz i : -
axe
i ~ "35LoH ueL z/| ® g4 Q002X 7 14D L3i4ded _ _
: poom auLbu3 8 gnmn [e1Iuasatiip 0098 | BuLT Assy-qng agxy |
: SILAITS pobewe] ETOTH . T o LN Fabeaeq ETOT) —
SALRUBY Co.goang . - fladed - - K3 Juawdinb3/aut ‘o . syJeuway 10 3ng 0 Aladed O *A3h juaudinb3sauly - oM
ST upLjLouoy - . uaLILpuo)

o Co . ~ASIT IN3HAINDI

dOIS ONINIHIYH

v INIT K,$SY TYRIZ ITXV N -/

o o ] 7
D _H_ I OO @ﬂu_ﬂu@@
%) | Oom® oo

D S S

“ANTT A,SSV aNIONZ

By fom

.ﬁ//uzn L8SY SINV4 INIONE

p, N

ZNIT X,8SV 405 3ITXY

D%@DDH
jm@nmj

A@DD

N A/ N (T

: .m‘.w;.~ -
N i | - P
] = ANTT ONTHONOITY ANIONI nmv J;/
7004 INIONG : _. i
— | =
. Amw - AMN mmV mwv mwv — ﬁuuv e
RE j
. Pt = = O o R B I% | v E
- ...33:, SHIISTL 8 ONTATHA ANTONT FNIT ONINYT'ID mhme..w.m,zquz.m

- JOHS ATEWISSY JO INOAYTI JOHS ENIHOWW A¥LSNANTI AAYEH b°ON T-E~£~I¥ 2305T4

Al-3-64






SEVEL
parrysug
(€) (1)
J9yI0) - JaRI0H
Patiys PRilEas

droly Jariddng
si1led

aurq 2uiysal
auisdug

2} () (8
1ax 10y REPRLT 193 10}
porIysuy petirysug pajriysup
(%) (S ()
1ayioy Iaylioy JayIoy
pajitys Payilysg pafityg
(D (D (1)
URWAIO UBND IO uewaL0,
U1 aul] £, ssy mnmg.a.mma
£ SSy 91Xy uorssimsuel] sutdug

suosiad (y = sIajzop 1ejo]

Jodeuey doysg
*yssy-.

1ajeuey doyg

dOIS A.SSV TIXY GNY NOISSIWSNVHL “ENIONT 40 NOTIVZINYOYG Z-E-E-1V °Indiy

Al~3-65



uodey

. .namos AI3ha Jo ul
-uurdaq je }sanbax [eqlap
~

woaw aTXy
H/L ‘euisug

a

F

08¢ (I) 81035 47 .
" painyoeynuey - 1IeJ [E501

¥Ge (11) 83015 dD

painjoeynuey
.
ajoN
1exepq) 1y
Suruuelq [etiojey
xv:u@ £q

jaed 12907

doysg auryoey

1ded 1ed0q

48E (11) azoig

*yjuow auo JIoj Kj1juenb

10 a0uegnssl 103 jsonbal leqtag .

F

d) painjoejnuey

b

(330N leMelpyjTd)y ‘3ds( Furuuefq Woldy UGI}eDIpPU]

S1¥vd INENOJKOD 40 DNIAIZDRE  g£-g-E-1y 2Ind1y

doys £ ssy ofxXy
uoISSTUSURIY
‘auidug

Al-3-66



doyg £,55Y¢ 3121404 03

_Tood

yseyseq pue gyee]
Jo 3oejuon "4 Bupwituoe])
taenn FUIY JO uot}aTo¥

des uizedg Juivejydy]
dgn Juiseag Suiljag

T Fulssesy

Surjresu]

- 81314H0D HIIBEVD. TVIINAYIAAIG ONTATEQ GUOE - HOTY NUOM B¥1TLRO  Y-§-S-1Y wsnBEy

Fujleaq
Jafjoy rode]

43

upyg Buysa[py
4D

Bupy1eg 0ApIRILOY

dey Supzeeq Fulromay
1ayzaen jo & sy

10N qurueydlL

3uyyyes

uy Toissady

. £ 55% woTuLd aayig
10 uoypjejoy quimagiuey

TuygLocu]

fupiaosu]

®{ys fuqjroun]
o) wiyg Bujriayoag

ur Jusvadd
(asenbg [RIL YI1M)

717 vo Su1yjog

SV

(9
Q

A

£ 55y ose) Jdeay

od] Rufaneg ﬁ

dd

wiys Fujisnipy _

43

Josedg _

41

£,85y uojuyg ua_an_

41

mpyg Jupysnipy _

43

2d] Suydeag “

42

—.uemhuau [91iUate);ig _

di

¥ 288n Supy
41
[ wig anids _
4
]
4

£ 58y
piue)y uotuednoy

a1
1998 110 _
T a8

AL-3-67



| doyg £, sy 2121ysy OF

1004 BUTIU] ©l JIT]CY
uo sujdug usog Fviyqng

REC TR MPI) .ﬁ@ :

yousg Buraiy
vuydug uo Ruiyjref

315100 y3tM POyl

wooy Fuiisal ‘Fupatsg
autfuy o} Bulaiairues)

3510 Gy[W errdug FusigiT

au1fug 0} UCISSIMSURS)
fojutopr g voryoag

Jurias § voyyoes

3uf}1es p volyoag

(o} ss1om mats Bwmig11

youeg Furapzg
auidug uo Suyjjeg

Jojoy I0)IE)S-

. K, SEY uopssywsTos]

A c8y dung zoey

A58y proJiuey

K,$5y puay Japulliy

dugyyog g wolynes

Fupypeg g Uolideg

Fuyyjes

. toley uo ysayg
JI3puyLg 395 [ woljoeg
ouesy qif AQ Hoolg
Japui[hg Jo Jalsued]
Juiyjeg

gouagyIopN uo wc_duam

uoday B uo
$Y001] § Fuldrojsuai}

1£0] BINSSOIg JITY
voley 2 wo
syao|y § BUiliojsuely

LAY BN

ui Bujssesd
Jujuen|n
Butuajydyy

24135 9A[)3}UD]

Jafgoy uo 105

dung 119

1004y A1

1940) Fujej]

teon Butmpl)

Cyyeyg wep

poy § vorsry

13848 e

deg Buyjeag

utd [oMog

Ry

inggd
efeutely Jayey

- Buya-p

10911 JapurlAy

g

dois 110

%201q J0pug(Y

(42079 BFOKITRD 402 AINTVW) 2LET4UOD ANIONT 009ZX - HMOTd ¥UOM NITING  §-E-§-1V oandyyg

Al-3-68



g uoioag aupt £, &5y suisug o3

surIy qIp £q iz

edvely
©d0 9ajlq ajmy Sujenl
Aq uojjejol Bufwiyjuoy

BuiyIosu]

Juiygoayy

Fupyoeyqy

%io) oseajoy
Jo uolyay. Rupyseqy

& soy afneg (eael 110 _

£, 29y Jaag)

do} usISSERSURI]

&, 55y Iay00]es ofuey) _

fuyyies

Juyyaeyyy

duyyoeyyy

Tupoeypy

Juyyoeyyy

Jugyseysy

Supygeg

1669 DAY uey

Jo uotyejoy Fulwlljue)
3194 Jejunc) ojuy
Puyaeod o 14 dugatag

fugyyes

(Buizeng Jo 314 BuiAtag).

FURS I

{114 Rupa1ag)
uppresu]

Bupjres

fugsrag aseaiel- 49

R104 BLRRIEY YDIR[)

10A0%) jEnQ- £

a]qe) yaynld Jojy jouoeag

£ vsy Fsysnoy qoynin _

£ 85y edue|g uetuedwo) _

£ ,55¥
{10ddng TOITRIWEURI]

£ 55y Joa0) uojsuLYNF m

THe4S 4304 1148

Y04 1ji4S

% ,1e0g 15U4S J8juncn- au_

A,sky Juon oAllQ iy m

sujdeeg- g

S¥S)

£ 58y 1Jeys ugey

£ 85y 1jRYS J0jun0)

_ dEoY ©nIoADY

11%45 pelerny

Sn14 jeudey

£, 55y 2ujcon UO|SCjRSuEI) h

{INISYD NOISSIMSNYEL 804 XIHIVH) 3I2TUOD NOTSSIUSHYEL 009 - MOT4 NHOM ANITING  9-E-S-1v eJaiiy

A1+3-69



Figurée AI-3-3-7 _NO.4 HEAVY INDUSTRY LV WORK FLOW .CHART OF X2000 ENGINE & TRANSMISSION COMPLETE

TO PAINTING AND VEHICLE ASS'Y SHOP “<ci-  |S— FROM MANUPACTURE CP STORE(1) 35"

ENGINE 13;\?15 éwmmc LI&E N
. - - : 1 :.b.o._' : _7 : . -
; J-_l r-.-1|\:i,—;4 lr o L ]

_J T 1Y - T _ _ <t |

Flow of X2000 Engine CPT

TRGROUY

[

Although locations of assy jigs and air pressure
testers for X2000 are.slightly different from
those for B600, the flow of X2000 eagine shown
tn this figure represents also that of 8600.
This is because the differences between the
flows are {nsignificant and X2000 1{ne contains
subjects to be studied in 1ts cylinder block
iine and transportatfon system.
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