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INTRODUCTION

The Japan Cteel tlorks, Ltd. has 1ts head off'ice
in Tokyo and fowr plants in Muroran, Tolyo, Yokoha-
ma saxl droshiia,  Also, we have seven Lusirness
ofl'ices througliout Jupan and three overseas oftices,
Since the company's foundatlin in 1Y07, we have been
engaged In the production ol large-sized castings
ard forglngs, quality steel plates and various in-
dustrlal machines, wlth distinctive teatures.

e Muroran Plint, has for many years tradition-
ally speciallved i large-sized castings and forg-
Ings, which have Leen the malnstay of our produc-
tion, bLut In recent years with a view to lncreasing
our cupaclty ci' u.ing our steel materlals to miale
finlshed products, we are broadening our product
line by adding various steel plate structures and
industrial rachlres,

dince the introduction of Value Inglneering in
1YL, members Lelunging to the design-engineering
departuent have boen trained in ViE Ly worlshop semi-
narrs and on-the-J-h training course, centered on the
Industrlal machliees ol our own design, To date,
the number ol Value Igineers trained las reasched
140, ot whicli 8U e An the deslg~engineerding de-
partm ., L Lhe desig~engineerin: dupartinent
we are tealnlngs Vodue pglneers fron tlne to time
Ly on-the-Joi Lrcinlng course, with a view to !'lrm-
1y estublishldng Vi in our routine worl.

In the bellel tlat theTmerit of Vi is small un-
leus 1t 18 aopliad to products mede to order ard to
vartefited products manutactured in small quantity,
VE has been ciurliced on in the forpinges and castings
departinent, cxwiples ol which are hereln introduced,

Also, in the various shops ang departments such
actlvities as Vulue Inglneering, Industrlal Inpglneer-
ing, tuulity Conurol, ete. adaptable to existing con-
ditions have been carried on chiefly by Value Ingi-
neers, resulting in substantlal improvement in qual-
lty ad reducticn In cost.

VE ACTIVITIE. LD PORGINGS AID CASTLIGS DECII-IIGI-
HEFRING DEPACL LD

1. Just atter obtaining orders, the section chief
selects tiw products to which VE will be ap-
plicable, uppoints the team leader and organ-—
lzes thwe tewn (IF necessary, he requests as-
slstance {rom other departments. )

2, HNormully tle team 1s composed of the follow-

Ing monmlers:
Value Inmgineer (team leader)........ 1

Value I:igslneers (one 1s section chief)

3.

b,

Persons in charge of deslgning of subject
product 1-2
Mpineers in manufacturing department
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Other desigrier
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Total about Y

Schedule
The schedule 1is planned by the team leader
and the person in charge of designing the
product.

VL Steps

The followinp steps are taken

(1) Explanation of the outline and struc-

ture by the responsible designer

(2) Explanation of the reasons for selec-
tion by the section chilef and estab-
lishment ol the target of cost reduc-
tion

(3) Definition of the functions of each
part on the assembly drawing

(4) Nrainstorming for each part

(5) Rourh evaluation of ideas and collec-
tion of information (an alloted task
for all members)

(6) Detalled evaluation of 1deas and making
conerete lmprovement proposals (design-
ers Incorporate such ideas in their
worl:)

(7, Ixaminatlon of improvement proposals
from the vlewpoint of cost

(8) cubmlisslion of the drawing to the costom-
er l'or approval, 1I' necessary

(9) Iulking, up of VE reports on the results

~

VE ACTIVITIE® IN HULL CACTINGS

1.

Iull Castings as VE Object Product

l'arts of large shlps now under construc-
tion are not necessarily all manufactured at
the shipyard, but some of the parts (e.g.
hatched parts in Fig.l) are dependent on
cpeciality malers. At the ™uroran Plant ve
manufacture parts of engines, intermedlate
shal'ts, propeller shafts, propellers, rudders
and stern frame on orders recelved from lead-
Inpy dome. wle and overseas shipyards,

The requirements of the quality and speci-
flcations of these parts are very strict and
such parts have to pass Inspectlon of Bureau
ol “hipping. Therefore, the uystem for the
quality assurance 1s establlished in the plant
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and Lased on our long experience, ve rale
drawings and specif'ications for manufactur-
Ing, including the detalled manutacturing
instructlions, to meet such requirements.
Vle have recently manufactured the rudder,
stern frame and other parts tor the +5U0,000
ton super-tanhcr, the larpest In the world,
naned "GLOETL TOXYO" wnlch 1as already en-
tered service.

Hercurder, an exaunple of Vio in the manu-
Facture ol’ the rudder Is outlined, althoush
4lie rudder cited is relatlively small.
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Structure of Rudder (s€e Fig. 2)

The rudder 1s composed of the following parts

which are connected by bolts mechanically or

welding,

(1) Rudder Stock
It 1s made of steel forgings and connect-
ed to the upper part of the rudder to
hold and turn the rudder.

(2) Rudder body
It 1s welded structurec using 19 - 40 rm
steel plates bend to strean lining-.
In its shell, the latticed reinforcins
ribs are velded to starnd the force of
water at turning. Standardized steel
plate for shipbullding is used.

(3) Upper nudder irame
It 1s steel castings welded to the upper
part ol' the rudder and cornected to the
rudder stoclk. The surfuce condition
between this part and the rudder stocl:
needs precision finishirg, @d accord-

ingly, manual "inishing for fitting 1s
required.

(4) Lower Rudder Frame
It is steel castings welded to lower
part of the rudder and connected to the
lower part of stern frame. And 1t 1is
tulcrum tor rudder.

3. Rteasons for the Celection

(1) In the Muroran Plant, the rudder 1s one
of the relatively small products, and
the margin of' prol'it 1s very narrow.

(2) There 1s possibility that by consulting
with enpgineers of the customer modifi-
cation ot design may be allowed.

(3) In the Muwroran Plant, 8 - 1U rudders of
the same design are manufactured a year,

(4) VE 1s applicable to other large-sized
Jtwll castings.

I, VE Activities

After carrying out VE steps mentioned 1In
Para., 4. (pare 1) and nerotiating with the
customer several times, the rate of adoption
of our proposals has reached Y03, As a
result, Improvements shiown in table 1 have
been obtained. We have applled these I1m-
provements to other large-sized hull cast-
inrs and some of them have already been
adopted by several companies,

CONCLUSTON

As can be seen from the example mentioned Bbove,
VE activities at the Muroran Plant have obtained
the following results. We first thoupht that
there might be a limit to applylng VI' to the hull
castings In which we do not take part in the basie
designing, but by studying the manufacturing de-
sigmlny In detall we have attained better results
than expected. Such VE actlvities have been in-
strumental in arousing consciousness of' cost reduce
tlon vlidch has permeated among the shops, Thus,
we lave attalned remarlkable shortening of manufac-
turing time and about 20% cost reduction by imple-
menting at the same time the follewing IE and (C
Improvement activities:

Iistablislment and enforcement of standards for

manufactwring and worl:ing

Mial:ingm check sheets for each process of working

Improvements in yleld of materials and effici-

ency of manufacturing

Based on the experience mentloned above and with
the success attained as 1llustrated in the case
study as a momentwn, it is our intention to pro-
mote and develop VI activities throurhout the
desiim-cnyrineering, munutacturing and adminlstra-
tion departments, inteprating Value Implneering
wlth other management techniques such as Industrial
Fngineering and Ouality Control.
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RUDDER .

T0TAL WEIGHUT 20,000 kg

N Seetion A=d STEEL PLATE 107500 kg
STeEL CASTING .

UFFER) 2,100 kg

| EAMER BOLT Ewma) " 100 xe

-2 RUDDER STOCK .
o (FORGING STEEL) 67000 kg
OTILLRS 700 kg
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S L Modifieation (Propoul) Tote o orsg
lo.] Nedifisation (Proposal) [ Rote To ws
1 Reducing mumber of lightening hales »
ATDOEN $T0CK CONTERNID snd aimplifying hole shape o - Q
1 Iacreasing tolerance of ehaft Reduction of finishing
of ruddsr atock allowvance and time of )
aachising 12 [ Using standard pipe for 1ifting o
Roles
. T
fitting
2 Reducing fitting areas {:7'((:;'¥\ H aree .
s Using standard (JIS) bolts oo sale BPARING CONCFRNED
a8 lifting bolts °
b — . e 3implifying way of pronnnu the °
4 Reducing radius of corner of flange ° 1 bush fron dislocation and rotation.
S Abolishing key ani key way . Abalishing bush °
UPPER AND LOVER FiarZ CONCERNZD 10| Moditying steeve shape —Qj - Q
P Modifying shape of upper bearing —— Jeeve
x
partially
15 | Modifying shape of locking bar and . :
7 Modifying shape ef lower bearing groove s °
partislly * | |
RUDDER BODY CONCERNTD 16 Changing double nuts to single nut o
a Changing materisl for eige bar ]
REAMZR BOLT CONWCERNED
9 Unifying steel plate thickness
to J.I.S. x 17 Changing head shaps of reacer bolt L
. to both side beveled type —t-1 —- - - o
Reducing radius of corner of }
10 N .
cover plate




