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ar~d based on our long exyerience, w e  mlre 
dr-awing3 amt specil ' lcations f'or manufactur- 
ing, including the  de ta i led  mnul'acturlnyr 
Iristruc t ions, t o  meet sucl i requirlcmnt 2 . 
We I lave 1.t  .cent l y  rrunul'ac t wed the  rudder,  
, tern l ' r d ~ e  and o t l ~ e r  part. s t'or tlle Y J O ,  W 
ton super-tarher*, tile lull:est in tl ic vlorlld, 

I 1 1 ~ r l n t i l  "tiWL'l'1i; TOi3"f" WI I ~ C : I  I r;is alrtml;. en- 
tercd service . 

llerleurlder, an erzurplr of' ';I: i n  t11e nmu- 
I'actur*e 01' tf ~t. rludclc~~ I t; uut l  i r u l ,  a l t l  I N J ~ ) I  

t l ~ e  ruddera c i t ed  1; r *u l a t i 7~e ly  :;I d l .  

2. Structure  of Rudder (se'e Fig. 2 )  
Tlie rudder is corryoscd of' the  following pa r t s  
wi~ich are connected by bol t s  rncchanically o r  
weld h i ? .  

itudder stock 
It Is rmde of s t e e l  forgings and connect- 
ed t o  tfie upper par t  ot' tile rudder t o  
liold and tu rn  the  rudder. 
itudder Iwdy 
It is wcldcd s t ructurez uslnf; 15 - 110 rm 
s t e e l  plate; bend t o  strexn linir~!:. 
In Its s l ~ e l l ,  t l ~ e  l a t t i c e d  relnfor3clr,,: 
r i b s  a r e  w l d d  t o  stad thtb force 01' 
water a t  turning. Stmdardizcul. s t e e l  
p la te  f'or si 11pLuilding 1s uscul . 
Upper iiuddcr i+ru ~e 
It is stwl cclstlr~cs i:r-ldcd t o  the  upper 
ptcllt 01' tlle rudder ;url corulectd t o  t11e 
rudder stocl:. 'Ilic S L U ~ ! ' ; I C ~  c ~ n d i  t ion 
betwen t11is par t  XK! t i l t :  rudder stocl: 
t1et.s prccls ion f l n i s i d ~ ~ ; ,  :U lLL ; I C C O I ~ -  

lngly,  m u a l  i'inishw fo r  f i t t i n g  i s  
required. 
b w e r  Iiudder I 3 w r - e  
I t  is  s t e e l  cas t ings  welded t o  lower 
par t  of the  rudder and connected t o  the  
lower par t  of s t e r n  frame. And It Is 
t'ulcrw? t'or rudder. 

3 .  :{ensons fo r  t l ~ e  Select ion 
(1)  hi  the  fku80rw Plant ,  the  rudder i s  one 

of the  r e l a t i ve ly  small products, and 
the  mu?gin ot' prol ' i t  i s  very narrbow. 

(2) ?]ere is  possibi.lit:/ tint by consulting 
~ i t h  e i ~ ~ i n e e r s  of' tile custornw modifi- 
ca t  ion 01' desjgn may be allowed. 

( 3 )  In tble r b o r a n  Plant ,  8 - lU rudders of 
tile srune deslpp we muf7ac tu r ed  a year. 

(4) VJ' is applicable t o  o t l ~ e r  large-sized 
* i  lull cas t  in[;s. 

4. VE Act lv l t i es  
Af7teF ca t~y in f :  out VL s teps  mentioned in 

Para, 4 .  (par:e 1) and ner~ot ia t ing  w i t 1 1  the  
customer several  t imes, t11e r a t e  of adoption 
of' our proposals has readied 902. As a 
r e su l t ,  improverwnts sllom i n  tab le  1 have 
teen obtained. We have applied these lm- 
pr-ovements t o  other large-sized hu l l  cast-  
ings and 3mc of them ]lave al.ready been 
adopted by several companies, 

As car1 be seen f'ro~ I t he  example mentioned Cabove, 
VI' activities a t  the  r b o r a n  Plant have obtained 
t he  f o 1 l o r ~ i n ~ ; r r s u l t s .  b k  first thought t ha t  
tliere rnir3it be 8 l h i t  t o  applylny: Vl' t o  the  h u l l  
castlri/:s in wlilcb we do not take p a r t  In t h e  basic 
des  l[y~lnl:, but by s tudyinc,  the nmnul'ac turinp: ds- 
3 1@111': I n  d e t n l l  ve lave attained b e t t e r  results 
tlm t~xpected,  Such VZ;: act1vit;lcu l ~ v e  beer1 In- 
:~trwicrital. in wousir~r ,  consciouone~s of' c a t  reduc- 
t l o r ~  i;i~lcl; has prmtaatd mlorlr,: tilo sliops, V w ,  
we I lave at ta ined remar~lable s1lortenirly: of' nrmuf'ac- 
turain[: time and about 202 cos t  reduction by h p l e -  
meritiri~: a t  the  sane t h e  the  follcwirig I E  and C,Y: 
irnpr1overner,t a c t i v i t i e s  : 

Establislment axd enforcement of standards f o r  
lTk% luf :lc tU.l 'hlf ;  a l d  \.lor1 .by: 
bhl.in[: cileck siwets f b r  each process of working 
In~proverwnt s in yield of rrn t e r  i a l s  and ef f i c  i- 
ency ot' rnaiufac twin[;  
I h s d  on tile experience mentioned above md  with 

the : 3 ~ ~ c c ~ ~ ~  attain~lcl 3s i l l u s t r a t e d  i n  the  case 
stud1, :is :-i. nwrrlc~ltur?, i t  is  our intent ion t o  pro- 
mote md develoy) L'i ' a ~ t  i v i t i e s  t!u*ou(r;liout tile 
des  l l31~1ir~t l ie t~r*ln~ ' ; ,  r :~~nul 'actwln~;  ;u?d a h l n l s t r a -  
t ion departrwrlt s , I n t e r a t  in[: Value l h ~ ;  I I I W I ~  In(: 
w i  t l i  ot11er rrnmgemnt techniques such as Lrdustr ia l  
L.hgirieeriri[: and N a l i  ty  Control. 



c:7=jq@= b!# WL . 2 5 J ! L l Q ~ l  
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r( 'NTAL WEICUT 20:000 k@ 

~ ~ z e a u u  UT&nIYC UOI& 
STLEL PLATE 10?500 k# 
STnEL CAATINO 

*)KLL I I I RElYUl XLf iEL2{ 2T100 kb 
700 k a  

BUDDER STOCK - 
(FORCING STEEL) 67000 kg 

IN0 OTIW(S 700 ks UPPdl BEAR 

4' - - -  

H U I J D U  STOCK RlNCTIOll - .... .---. . --.- 
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I r l l t l o r t  l o r  ( h o p o r a l )  I k t 0  0  e? 8 

nrmon a m  CONWW:D 

I r r r r r l r y  t o l e r m c e  of  r b r t  I o d u c t l o n  o r  f i n l s h l n g  
of  N d d r r  btock a l l o m n c e  and time of 

v c h i a i a g  -. . .- 

k, 

Il 

2 Uslnd * t m d a r d  p l p  t o r  l l t t l n g  
h c l e a  o 

- - - -  
Om& atandard ( ~ 1 3 )  b o l t 8  on s a l e  
a* U f t l w  b d t a  

- - - -  
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I Ieduc ing  r a d i u r  of  e o r w r  o r  rlan,p 

I l d t t t r r c  Lon ( r r ~ ~ o ~ o i )  

R r d u o l w  rwkr  o f  I i & t r n i ~  h o l r a  
md r l a p l l f r i w  b o l o  a h r p  

S i m p l l f r i n g  wry o f  prevent in6  t h e  
13 bush Croa d i e l o c a t i o n  m d  r o t a t i o n .  
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Changlry double nut. t o  m i n g l ~  nut 

l o t o  
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R E A K 3  BOLT COAcCS?!r2D 

Chnngiag head s h a m  of m a c a r  bolt 
t o  b t h  a i d e  beveled type -0 - -0- - 

o o r  8 
b 

q z s . ~ ~ e e ~  p l a t e  

c o r e r  p h ? .  


