
AUTOMATION	  IN	  MARINE	  INDUSTRY	  

JACK	  UP	  OIL	  RIG	  –	  US$300	  million	  

CONTAINERSHIP	  6000	  TEU–	  US$200	  million	  

AIRCRAFT	  CARRIER	  –	  US$1,800	  million	  
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Smart	  Produc�on	  Management	  
Nes�ng	  and	  NC	  programming	  of	  pipe,	  plate	  and	  	  profile	  parts	  is	  
the	  heart	  of	  the	  produc�on	  process.	  	  Modern	  Panel	  line	  
Cu�ng/welding	  is	  supported	  as	  part	  of	  ”LEAN”	  assembly	  
produc�on	  and	  produces	  needed	  parts	  
	  
Pipe	  Cu�ng:	  	  
Op�miza�on	  of	  pipe	  parts	  on	  reserved	  material	  
–  Robot	  cu�ng	  output	  (	  Ex.	  HGG	  )	  
	  
Plate	  Cu�ng:	  	  	  
Nes�ng	  plate	  parts	  on	  reserved	  material.	  	  
ESSI/EIA	  Supports	  all	  cu�ng	  technologies	  and	  created	  NC	  code	  
for	  the	  cu�ng	  machines	  
-‐	  	  	  	  CNC	  cu�ng	  output	  (	  KOIKE	  –	  KAP8030N	  )	  
	  
Profile	  cu�ng	  :	  	  
Op�miza�on	  of	  profile	  parts	  on	  reserved	  material	  
–  Macro	  program	  output	  (	  KOIKE	  -‐ABGRAPH	  )	  
	  
Panel	  line	  welding:	  	  	  
Op�miza�on	  of	  Panel	  Robots	  
	  

-‐	  	  	  	  Macro	  program	  output	  (	  Ex.	  PEMA	  )	  
Required	  Working	  �me	  calcula�on	  is	  made	  for	  Parts	  and	  
Assemblies	  



SHIP	  BUILDING	  BLOCKS	  

Nes�ng	  of	  cut	  parts	  for	  maximised	  plate	  u�lisa�on.	  





Shipyard	  –	  An	  Assembly	  Line	  









KOIKE	  add	  value	  to	  your	  produc�on	  
Nes�ng	  of	  cut	  parts	  for	  maximised	  plate	  u�lisa�on.	  
Mechanised	  MAG	  welding	  of	  parts.	  

Mechanised	  Plasma	  cu�ng.	  
	  
-‐  Maximise	  plate	  u�lisa�on.	  
-‐  Minimise	  material	  handling.	  
-‐  Eliminate	  rejects	  /	  rework.	  
-‐  Line	  &	  Character	  marking.	  
-‐  Improve	  work	  place	  safety.	  
-‐  Excellent	  cut	  quality.	  
-‐  Good	  weld	  fit	  up.	  
-‐  Reduce	  weld	  volume.	  
-‐  Reduce	  hand	  grinding.	  
-‐  Increase	  produc�vity.	  
-‐  Increase	  profits.	  

Mechanised	  MAG	  welding.	  
	  
-‐  Excellent	  weld	  quality.	  
-‐  Good	  weld	  fit	  up.	  
-‐  Reduce	  weld	  volume.	  
-‐  Minimise	  heat	  distor�on.	  
-‐  Higher	  welding	  speeds.	  
-‐  Reduce	  weld	  defects	  /repairs.	  
-‐  Reduce	  hand	  grinding.	  
-‐  Increase	  produc�vity.	  
-‐  Increase	  profits.	  



CNC	  Plasma	  cu�ng	  system.	  
Nes�ng	  of	  cut	  parts	  for	  maximised	  plate	  u�lisa�on.	  

KOIKE	  VERSAGRAPH	  4500Z	  –	  SUPER	  400PLUS	  PLASMA	  CUTTING	  SYSTEM.	  

Courtesy	  of	  Kanto	  Shearing	  Co.	  -‐	  Japan.	  



CNC	  Plasma	  cu�ng	  system.	  
Nes�ng	  of	  cut	  parts	  for	  maximised	  plate	  u�lisa�on.	  

Courtesy	  of	  Jurong	  Shipyard	  –	  Singapore.	  



CNC	  Plasma	  cu�ng	  system.	  
Nes�ng	  of	  cut	  parts	  for	  maximised	  plate	  u�lisa�on.	  

Plasma	  cu�ng	  process	  is	  very	  fast	  and	  minimum	  heat	  distor�on	  of	  the	  cut	  parts.	  



Ship	  block	  produc�on.	  
CNC	  Plasma	  cu�ng	  with	  3D	  bevel	  head	  

Courtesy	  of	  Pipavav	  Offshore	  &	  Marine	  @	  Gujarat	  -‐	  India	  

KOIKE	  VERSAGRAPH	  4500	  Z	  –	  FS30i	  –	  SUPER	  400	  Plasma.	  



Ship	  block	  produc�on.	  
CNC	  Plasma	  &	  Gas	  Cu�ng	  +	  Line	  marking.	  

KOIKE	  MAXIGRAPH	  4500	  DD	  –	  D500	  –	  MAX	  200	  Plasma	  &	  Gas	  cu�ng	  system.	  
Courtesy	  of	  Ananda	  Shipyard	  –	  Bangladesh.	  



Mechanised	  Plasma	  cu�ng.	  
-‐  Maximise	  plate	  u�lisa�on.	  
-‐  Minimise	  material	  handling.	  
-‐  Eliminate	  rejects	  /	  rework.	  
-‐  Line	  &	  Character	  marking.	  
-‐  Improve	  work	  place	  safety.	  
-‐  Excellent	  cut	  quality.	  
-‐  Good	  weld	  fit	  up.	  
-‐  Reduce	  weld	  volume.	  
-‐  Reduce	  hand	  grinding.	  
-‐  Increase	  produc�vity.	  
-‐  Increase	  profits.	  

Ship	  block	  produc�on.	  
CNC	  Plasma	  cu�ng	  with	  3D	  bevel	  head	  

Courtesy	  of	  Sembcorp	  Marine	  –	  Singapore	  /	  Sembmarine	  Kakinada	  –	  A.P.-‐	  India.	  

KOIKE	  VERSAGRAPH	  4500	  DXI	  –	  FS30i	  –	  SUPER	  400	  Plasma.	  



Ship	  Panel	  produc�on.	  



VIDEO	  OF	  VERSAGRAPH	  4500	  WITH	  SUPER	  400PLUS	  



Ship	  Panel	  produc�on.	  

Submerged	  arc	  welding	  (SAW)	  is	  a	  
common	  arc	  welding	  process	  with	  
the	  highest	  weld	  deposi�on	  rate.	  
	  



Submerged	  arc	  welding	  (SAW)	  is	  a	  
common	  arc	  welding	  process	  with	  
the	  highest	  weld	  deposi�on	  rate.	  
	  



VIDEO	  OF	  SUBMERGED	  AR	  WELDING	  PROCESS	  



Ship	  block	  produc�on.	  



MIG/MAG	  FCAW	  welding.	  
-‐  Good	  weld	  quality.	  
-‐  Reduce	  heat	  distor�on.	  
-‐  Reduce	  weld	  volume.	  
-‐  Reduce	  hand	  grinding.	  
-‐  Increase	  produc�vity.	  
-‐  Increase	  profits.	  

Ship	  block	  produc�on.	  
Use	  of	  MIG/MAG	  FCAW	  welding	  system	  



Ship	  block	  produc�on.	  
Mechanised	  MIG/MAG	  welding	  of	  fillet	  and	  bu�	  welds.	  
WEL	  HANDY	  MULTI	  STANDARD.	  



Ship	  block	  produc�on.	  
Gantry	  welding	  sta�on	  for	  panel	  s�ffener	  welding.	  

Courtesy	  of	  Sembcorp	  Marine	  	  –	  Singapore.	  



Ship	  block	  produc�on.	  
Gantry	  welding	  sta�on	  for	  panel	  s�ffener	  welding.	  

Courtesy	  of	  KEPPEL	  FELS	  	  –	  Singapore.	  

Steel	  panel	  is	  moved	  by	  chain	  conveyors	  supported	  
by	  turning	  rolls.	  

12	  sets	  of	  MIG/MAG	  welding	  machines	  and	  
Wire	  feeders	  and	  welding	  carriages.	  
Operated	  by	  only	  2	  workers.	  



Ship	  block	  produc�on.	  
Mechanised	  MIG/MAG	  welding	  of	  fillet	  and	  bu�	  welds.	  
WEL	  HANDY	  MULTI	  STANDARD.	  



IK-‐72	  W	  2	  All	  posi�on	  welding	  carriage	  
With	  magne�c	  rail	  and	  weaver	  device.	  



Mechanised	  MIG/MAG	  welding	  of	  fillet	  and	  bu�	  welds.	  

W.H.M.	  with	  magne�c	  guide	  wheels.	  

W.H.M.	  with	  standard	  guide	  wheels.	  

W.H.M.	  with	  twin	  torch	  a�achment.	  

W.H.M.	  with	  straight	  welding	  torch.	  



Wel	  handy	  Mul�	  Std	  Strong	  magnet.	  
Welding	  of	  railway	  carriage	  wagons.	  

Courtesy	  of	  Texmaco	  India	  –	  Jamshedpur	  .	  



Wide	  range	  of	  models.	  
	  
-‐  Wel	  Handy	  Mul�	  Std.	  
-‐  Wel	  Handy	  Mul�	  Twin	  
-‐  Wel	  Handy	  Mul�	  Tack	  
-‐  Wel	  Handy	  Mul�	  Vert.	  
-‐  IK-‐72W	  1	  
-‐  IK-‐72W	  2	  Weave	  
-‐  IK-‐12	  MAX	  W	  +	  Remote	  
-‐  IK12	  MAX	  3	  W.	  

Ship	  block	  produc�on.	  
Applica�on	  for	  portable	  welding	  machines.	  



Mechanised	  flame	  cu�ng.	  
-‐  Good	  cut	  quality.	  
-‐  Good	  weld	  fit	  up.	  
-‐  Reduce	  weld	  volume.	  
-‐  Reduce	  hand	  grinding.	  
-‐  Increase	  produc�vity.	  
-‐  Increase	  profits.	  

Ship	  block	  produc�on.	  
Applica�on	  for	  portable	  cu�ng	  machines.	  
IK12	  MAX	  3	  machine	  with	  6	  cu�ng	  torches	  for	  strip	  cu�ng.	  



IK	  12	  MAX	  3	  VARIANTS	  

Single	  torch	  type	   Parallel	  cu�ng	  by	  two	  torches	  	   V-‐bevel	  cu�ng	  type	  	  

Plasma	  cu�ng	  type	  	  

X-‐bevel	  cu�ng	  type	  	  

Thick	  plate	  cu�ng	  with	  A3B2	   EPOCK300/600	  type	  	   Circular	  cu�ng	  type	  	  

Portable	  ,	  Versa�le	  and	  Mul�	  Func�on	  	  



Circle	  cu�ng	  with	  IK12	  Beetle	  &	  IK12	  MAX	  3	  

Using	  IK12	  Beetle	  with	  circle	  track.	  
Inside	  	  	  	  cu�ng	  range	  :	  40	  	  -‐	  	  	  360	  mm	  
Outside	  cu�ng	  range	  :	  770	  -‐1150	  mm	  



Using	  IK12	  MAX	  3	  with	  radius	  bar	  &	  long	  arm.	  
Circle	  cu�ng	  range	  :	  40	  	  -‐	  	  2650	  mm.	  

Addi�onal	  magnet	  to	  hold	  down	  centering	  pointer.	  

Circle	  cu�ng	  with	  IK12	  MAX	  3	  &	  radius	  rod	  



Cu�ng	  of	  long	  profiles	  with	  IK12	  Beetle.	  



Thick	  plate	  beveling	  with	  IK12	  MAX3	  



Straight	  line	  cu�ng	  with	  twin	  torches	  
IK12MAX	  3	  with	  1.8m	  rail	  &	  Magnet	  clamp.	  



Plasma	  cu�ng	  with	  IK12MAX	  3	  
Require	  high	  speed	  model.	  



I K – 8 2  M 
S H A P E  P R O F I L E R  F O R  L O N G I T U D I N A L  P R O F I L E S  

Courtesy	  of	  Pacific	  Richfield	  Shipyard	  –	  Singapore.	  

Steel	  profiles	  and	  s�ffeners	  requires	  lots	  of	  slot	  cu�ng	  and	  scallop	  /	  chamfering.	  	  
The	  IK-‐82M	  Shape	  cu�ng	  machine	  uses	  a	  magne�c	  template	  follower	  to	  trace	  any	  profile.	  
	  



IK-‐82	  M	  Shape	  cu�ng	  of	  long	  profiles.	  

Courtesy	  of	  Pacific	  Richfield	  Shipyard	  /	  	  Keppel	  FELS	  	  –	  Singapore.	  

Thousands	  of	  profiles	  can	  be	  easily	  profiled	  with	  the	  IK-‐82M	  Shape	  profiler.	  	  
Just	  lay	  them	  out	  on	  a	  work	  jig	  and	  profile	  them	  with	  the	  IK-‐82M	  and	  IK-‐12	  Beetle	  



Ship	  block	  produc�on.	  
IK	  93	  EDGE	  CUT	  portable	  cu�ng	  &	  beveling	  machines.	  



IK-‐93	  HAWK	  manual	  profiler.	  

straight	  line	  rail	  cuts	  or	  manual	  profiling	  



AUTO	  PICLE	  II	  and	  S	  Pipe	  cu�ng.	  
Electric	  driven	  with	  chain	  and	  guide	  rails	  D600	  to	  D1500.	  



AUTO	  PICLE	  II	  and	  S	  Pipe	  cu�ng.	  
Electric	  driven	  with	  chain	  and	  guide	  rails	  D600	  to	  D1500.	  

VIDEO	  OF	  PICLE	  PIPE	  CUTTING	  PROCESS	  



Mini	  Man�s	  II	  H	  Beam	  profiling	  machine	  for	  cu�ng	  Web	  and	  Flange.	  
Reduces	  post	  grinding	  process	  and	  provide	  good	  weld	  fitup.	  



Mini	  Man�s	  II	  H	  Beam	  profiling	  machine	  for	  cu�ng	  Web	  and	  Flange	  



Mini	  Man�s	  II	  H	  Beam	  profiling	  machine	  for	  cu�ng	  Web	  and	  Flange.	  
Mechanised	  cu�ng	  ensures	  quality	  cut	  and	  good	  weld	  fitup.	  



Cir-‐cut	  I	  &	  II	  machine	  for	  cu�ng	  small	  holes.	  
Mechanised	  cu�ng	  ensures	  quality	  cut	  and	  good	  weld	  fitup.	  



KOIKE	  KHC-‐600D	  Pipe	  hole	  cu�er	  
Mechanised	  cu�ng	  ensures	  quality	  cut	  and	  good	  weld	  fitup.	  

KHC	  600D	  pipe	  hole	  cu�er	  is	  excellent	  for	  nozzle	  hole	  cu�ng	  on	  large	  vessels.	  
	  



KOIKE	  KHC-‐600D	  Pipe	  hole	  cu�er	  
Mechanised	  cu�ng	  ensures	  quality	  cut	  and	  good	  weld	  fitup.	  

KHC	  600D	  pipe	  hole	  cu�er	  is	  excellent	  for	  nozzle	  	  
hole	  cu�ng	  on	  large	  vessels.	  
	  



KOIKE	  PNC	  12	  EXTREME	  WELD.	  

CNC	  Character	  welding	  machine	  

Applica�ons	  such	  as	  I.D.	  marking	  on	  hatch	  covers,	  	  
Man	  hole	  covers,	  equipment	  marking.	  
	  



KOIKE	  PNC	  12	  WELD	  &	  CUT	  –	  Rail	  track	  can	  be	  extended	  for	  longitudinal	  profile	  cu�ng.	  

CNC	  Character	  marking	  &	  plasma	  cu�ng.	  



CNC	  PROFILE	  CUTTING	  MACHINE.	  
ABGRAPH	  	  1500.	  

Line	  and	  character	  marking	  .	  
	  
Plasma	  cu�ng	  of	  slots,	  scallops,	  
Chamfers,	  and	  many	  profiles.	  



ABGRAPH	  can	  be	  integrated	  with	  an	  Infeed	  and	  Ou�eed	  conveyor	  for	  max.	  efficiency.	  

CNC	  PROFILE	  CUTTING	  MACHINE.	  
ABGRAPH	  	  1500	  general	  layout	  plan.	  

Infeed	  sta�on	  

Plasma	  cu�ng	  sta�on	  

Ou�eed	  sta�on	  

Cut	  parts	  sor�ng	  sta�on	  



FANUC FS30i- 5 Axis CNC Control 
AB-PRO Programming System 
Integrated Fume Collection 

2-D Link SUPER 400 Plasma Cutting 
Air Sensor for work piece detection. 
Powder Marking and Labeling 

Precision Longitudinal Rails 
Operates like a Plate Cutting Machine 
Easy to operate and maintain. 
 

ABGRAPH Angle Bar Cutting System 
Rail Span           :  1,700 mm 
Machine Length  : 5,600 mm 
Machine Width   :  3,800 mm 
Cutting Speed    :   6,000 mm/min 
Marking Speed   : 12,000 mm/min 
Rapid Travel       : 36,000 mm/min 
Precision Oxygen Plasma Cutting system 
Powder Marking for Line. 
Dot Marking for Labeling. 
Integrated Fume Collection. 
ABPRO system accepts TRIBON files. 
FANUC Industrial CNC Control System 
 

KK  OO  II  KK  EE  



ABGRAPH	  1500	  Profile	  cu�ng	  system.	  

Bend	  lines	  powder	  marking. 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Courtesy	  of	  Hanjin	  Shipyard	  Philippines	  ,	  Subic	  Bay.	  



ABGRAPH	  1500	  Profile	  cu�ng	  system.	  

Effec�ve	  cu�ng	  width	  1.5m	  ,	  Track	  length	  43m,	  2D	  Link	  +	  Super	  400	  Plus	  



ABGRAPH	  1500	  Profile	  cu�ng	  system.	  

Effec�ve	  cu�ng	  width	  1.5m	  ,	  Track	  length	  43m,	  2D	  Link	  +	  Super	  400	  Plus	  



ABGRAPH	  1500	  Profile	  cu�ng	  system.	  

Dust	  collector	  for	  environmental	  pollu�on	  control	  



BEVEL	  MASTER	  –	  Robo�c	  beveling	  system	  



BEVEL	  MASTER	  –	  Robo�c	  beveling	  system	  
The	  effec�ve	  work	  envelope	  is	  6m	  length	  x	  2m	  depth.	  



BEVEL	  MASTER	  –	  Robo�c	  beveling	  system	  
The	  effec�ve	  work	  envelope	  is	  4m	  length	  x	  1m	  depth.	  



BEVEL	  MASTER	  –	  Robo�c	  beveling	  system	  
The	  effec�ve	  work	  envelope	  is	  4m	  length	  x	  1m	  depth.	  



BEVEL	  MASTER	  –	  Robo�c	  beveling	  system	  

Courtesy	  of	  INDIA	  METAL	  ONE	  PROCESSING	  COMPANY	  –	  SRI	  CITY	  –A.P.	  -‐	  INDIA	  



KOIKE NAVIGATION SYSTEM 
Remnant steel plate processing system. 
Turn your scraps into profits.		

Dust collector 	
Navigation stand 
Using high resolution 
Camera to capture image  
of remnant parts. 

Pallet changer 		
	

Plasma Cutting 
machine 	

5’x10’		

Parts nesting 
station.	



Flowing navigation system 		
Remnants’ shape extraction 		
	

Remnants layout & image capture. 		
	

Nesting & NC data creation 		
	

NC data transfer &Cutting 	



Benefits	  of	  Naviga�on	  system	  		

An image of processed parts by Navigation system. 
By cutting remnants repeatedly, the scrap ratio will be reduced significantly.　　		

Image courtesy ：Kisomekku Corp 	



Shipbuilding – Remnants processing. 
		

■ Specialized	  for	  remnant	  processing	  of	  shipbuilding.	   
■	  Separa�on	  of	  remnant’s	  processing	  improves	  working	  ra�o	  	  
	  	  	  	  	  a�er	  cu�ng.	   
■ Thick	  plate	  cu�ng	  is	  available	  by	  using	  gas	  cu�ng	  machine	  	

Image courtesy ：Japan Marine United Co., Ltd. 	 Image courtesy ：TSUNEISHI HEAVY INDUSTRIES 	



LOSSNAI  factory system (LFS) 
Japanese shearing company remnant plate processing plant. 	

■■  Efficient	  material	  handing	  /	  loading	  by	  rotary	  turn	  table	  &	  conveyor.	
■ Central	  control	  room	  op�mise	  cu�ng	  machine	  alloca�on	  based	  on	  nes�ng	  plan.	   
■ Improved	  work	  safety	  with	  no	  ver�cal	  li�ing	  opera�ons.	

Image courtesy ：Jimi Sangyo	Image courtesy ：Tamatsukuri Co., Ltd. 	



TURN YOUR PILE OF SCRAPS INTO PROFITS. 
		

CUTTING	  OF	  PARTS	  FROM	  SCRAP.	   REMNANT	  SCRAP	  IS	  20%	  OF	  PROCESSED	  PLATE.	  



Costs calculation in a major shearing company [ purchase & processing 1500Ton ] 

Profits by the cost of materials. 

  The conditions of calculation. 
    Steel plate input price  ¥ 55,000 / Ton 
      Material Utilisation ratio     80 % 
      Scrap price          ¥ 15,000 / Ton 

  Annual profits Cost of materials  

     Before using When 20% of plate is sold as scrap  
 1500 Ton / Month × 0.2 × ¥ 15,000 / Ton × 12 Months  ¥ 54,000,000 

After using When the rate of material % is increased 3% by navigation system  
Increase of products 1500Ton/Month×0 03×¥55,000/Ton×12/Month  ¥29,700,000 

 ②② Scrap      1500Ton/Month× 0.17×¥15,000/Ton×12/Month  ¥45,900,000   
 

  Computed annual profits  

¥29,700,000+¥45,900,000  ¥54,000,000  ¥21,600,000 

 

Investment	  &	  Profit	  gained	  from	  Navigator	  system.	  	  



The increase in profit in major shearing company [purchase & processing 1500Ton] 

Increase in sales amount. 

Analysis of the annual sales of major shearing company. 

(1) Before using Material utilization is     

Products  1500Ton/Month×0.8×(¥90,000-¥55,000)/Ton×12/Month  ¥ 504,000,000 

Total ¥ 504,000,000 

(2) After using Material utilization increased by   

   1500Ton Month×0.83×(¥90,000-¥55,000)/Ton×12/Month  ¥522,900,000 

Total ¥522,900,000 

Increase in annual profits after using = (2)-(1) ¥18,900,000  

TOTAL Savings = ¥21,600,000 + ¥18,900,000 = ¥40,500,000 

	  Investment	  &	  Profit	  gained	  from	  Navigator	  system.	  	  



THANK	  YOU	  FOR	  YOUR	  ATTENTION.	  
For	  more	  informa�on	  contact	  us.	  

	  
www.koikegroup.com	  

	  
James	  Lim	  at	  jameslimsg@hotmail.com	  
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