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Shipbuilding Processes Through the Ages



Main Types of Ship in 1850



1850s - The Age of Transition

Wooden Ships at Their Peak

Material Limitations Fire Hazard

By 1850, wooden shipbuilding had reached extraordinary 
sophistication. Clipper ships like the Flying Cloud (1851) could 
reach 22 knots, while naval vessels like HMS VICTORY represented 
the pinnacle of wooden warship design. However, wood's 
limitations - rot, fire risk and size constraints - were becoming 
increasingly apparent as global trade demanded larger, more 
durable vessels

Wood could only support 
ships up to 5,000 tons 
maximum

Wooden ships highly 
susceptible to catastrophic 
fires at sea





Steam Power Revolution - 1850 to 1860

Paddle Wheel Era (1840-1855)

Screw Propeller Breakthrough (1846)

Engine Efficiency Gains

Global Impact

Early steamships (like SS Great 
Western) used massive side 
paddle wheels, but these proved 
vulnerable in rough seas and took 
up valuable cargo space The SS Great Britain (1843) proved propellers 

were superior, leading to widespread adoption 
by navies and merchant fleets

Compound steam engines doubled fuel efficiency, 
making steam power economically viable for 
long-distance shipping

Steam reduced Atlantic crossing time from 6 
weeks to 10-14 days, revolutionising international 
trade and passenger travel





Iron vs Wood - The Great Debate

Iron Advantages

Innovation Drivers Iron Challenges

Industry Resistance

Fire-resistant, larger cargo capacity, longer lifespan 
and immune to rot and shipworm

Crimean War (1853-56) accelerated ironclad 
development for military advantage

Higher initial cost, required new construction techniques 
and compass interference

Traditional shipwrights opposed change, fearing loss of 
centuries-old craftsmanship



For the French ironclad floating batteries used at Kinburn 
in 1855, most effective combat occurred at surprisingly 
close ranges by modern standards



Birth of the Ironclad - 1859-1862

La Gloire
(France, 1859)

HMS Warrior
(Britain, 1861)

Monitor vs Virginia
(USA, 1862)

First seagoing ironclad warship, 
wooden hull with iron armour, 

sparked naval arms race

First iron-hulled warship, 9,200 
tons, combined steam and sail 

power, rendered all wooden 
navies obsolete

First battle between ironclads at 
Hampton Roads, proved iron's 

superiority over wood in combat



Unlike later battleships, La Gloire still depended heavily on 
sail for long voyages because:
- steam engines consumed enormous quantities of coal 
- coaling stations were limited 
- engines were not yet fully reliable for sustained ocean 
operations



On commission in 1861, HMS WARRIOR was:
- the largest warship in the world (9,200 tonnes 
displacement) 
- the fastest armoured warship afloat 
- It became almost impossible for existing naval guns to 
destroy

Jun 89 off Hartlepool



In the American Civil Wat, after the Batlle of Hampton 
Roads on 8-9 March 1863:
- wooden battleships were effectively obsolete 
- navies worldwide accelerated ironclad construction 
- rotating gun turrets became the future 
- armour and steam propulsion dominated naval 
thinking 

Britain, France, Russia and others watched closely

The age of: Nelson, Trafalgar, wooden walls, broadside 
sailing fleets was fading into history



1860s-1880s - Industrial Shipbuilding Emerges

Mass Production 
Techniques

Scientific Design

Scale Revolution

Riveted iron plate construction 
enabled standardised 
shipbuilding, reducing 
construction time from years to 
months

Introduction of naval 
architecture as engineering 
discipline, using mathematical 
calculations for stability and 
strength

Ships grew from 2,000 to just 
about 20,000 tons, enabling 
transoceanic passenger and 
cargo service



Steel Revolution to 1900

Steel Superiority

Bessemer Process

Steel provides 3x strength-to-weight 
ratio of iron, enabling larger ships 

with thinner hulls

Mass-produced steel plates made 
large-scale shipbuilding 

economically viable for the first time
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Launched in 1858, SS Great Eastern was by far the largest 
ship in the world, holding that title for four decades. 
Affectionately called the ‘ reat  abe’ by Brunel

- Due to her weight (c 19,000 tonnes), she became stuck during a 
sideways launch attempt. It took three months and massive 
expenses to finally get her afloat
- During her 1859 sea trials, a heater explosion blew off a funnel 
and killed several firemen. A heartbroken Brunel died just days 
later
- She never sailed her intended route to Australia (capacity of 
4,000 passengers) but ran under-booked transatlantic voyages to 
New York; ended life as a cable layer



Stepping into a shipyard in the 1890s meant entering a 
loud, soot-stained industrial labyrinth. During this pivotal 
decade, the maritime industry was undergoing a 
massive transformation, with iron and steel rapidly 
replacing wood, and coal-fired steam engines taking 
over from traditional sailing riggings



SS Goldenfels - 1895

SS Chancellor - 1895



Triumph and Tragedy - 1900 to 1914

Olympic Class Giants

Advanced Construction

Titanic Disaster 1912

SOLAS Convention 1914

RMS Olympic, Titanic and Britannic represented the pinnacle of luxury shipbuilding,
46,000+ tons, 882 feet long

Riveted steel hulls with 16 watertight compartments, Marconi wireless and steam turbine engines

Sinking revealed critical flaws: insufficient lifeboats, bulkhead design, iceberg warnings ignored

International safety regulations mandated lifeboats for all, 24-hour radio watch, ice patrol service





RMS Celtic
- In 1901, was the first of a quartet of massive White Star Line 
ships over 20,000 tons, followed later by the Cedric, Baltic 
and Adriatic
- White Star Line prioritised massive passenger capacity, 
steady 16-knot luxury, and maximum comfort
- The vessel stretched 214 metres (701 ft) long with a beam 
of 23 metres (75 ft). She was so physically large that New 
York Harbour had to be dredged deeper



RM   lympic arriving in New Yor  Harbour on    June     





The Titanic disaster was not just a tragedy of human 
error, but a wake-up call that forced the maritime 

industry to fundamentally rethink safety at sea

The lessons learned from Titanic's sinking led to the first international maritime safety standards, establishing 
principles that still govern shipbuilding today. These regulations transformed ship design from an art to a science of 

safety engineering



The World’s Top Shipbuilding Nations - 1850 to Today



World War I - Military Innovation Spillover

Wartime Acceleration

Oil vs Coal Welding Revolution

Standardised Designs Mass Production Legacy Impact

●

●

●

●

●

●

WWI drove rapid advances in shipbuilding technology, mass production techniques, and standardised 
designs that would revolutionise civilian shipping

Steam turbines replaced reciprocating 
engines
Oil fuel increased range and reduced crew

Lighter power plants enabled faster ships

First welded ships built 1917-1918

Reduced construction time by 30%

Stronger hulls with fewer weak 
points

Liberty ship concepts emerged 
for rapid wartime construction

Shipyards adopted assembly 
line techniques from automotive 
industry

Post-war surplus ships became 
first cruise liners



World War I - Build Rates versus Losses



Welding versus Rivets



Welding versus Rivets



- Versailles Treaty Limited to 10,000 tons (on paper … 
though 12,000 tons in reality). Germans were very clever 
and adopted new shipbuilding techniques including 
welding
- A top speed of 29 kts
- Heavy Guns - 11-inch main battery
- Built for Commerce Raiding

Three ships:

Deutschland
Admiral Scheer
Admiral Graf Spee

Welding versus Rivets



World War II - Liberty Ships Mass Production
Production Miracle
Liberty ships revolutionised shipbuilding 
with standardised design and 
prefabricated sections. A ship that took 
6 months to build in 1941 was completed 
in just about 40 days by 1943

The quickest Liberty ship ever built was 
the SS Robert E Peary, completed in an 
astonishing 4 days, 15 hours, and 29 
minutes in November 1942 at the Oregon 
Shipbuilding Corporation in Portland, 
Oregon

Welded hull construction

Modular assembly techniques

Female workforce integration

●

●

●

2,710 built in total 





World War II - Build Rates versus Losses



Container Revolution - 1956 to 1970

First Container Ship (1956)

Standardised Dimensions

Purpose-Built Vessels

Cruise Ship Divergence

SS Ideal X carried 58 containers, revolutionising 
cargo handling and ship design

ISO container standards (8x8x20ft) created 
global intermodal transportation system

Cellular container ships with specialised cargo 
handling systems emerged

Cargo ships became specialised, while 
passenger ships focused entirely on tourism



SS Ideal X - 26 Apr 56

SS Potrero Hills - Jan 45 MV Clifford J Rogers - 1955

- The SS Ideal X was the world's first co  erciall  successful 
container ship  Launched on its historic voyage in  pril     , it 
fundamentally revolutionised global trade
- The Visionar - Truc ing magnate Malcom McLean bought 
the vessel through the Pan- tlantic  teamship  ompany  He 
wanted to bypass highly inefficient slow, and e pensive 
highway transit and doc side cargo handling
- Modification - The ship was retrofitted with a custom 
reinforcing framewor ,  nown as  echano dec ing, above its 
standard oil piping  This allowed it to carry a dual cargo of 
liquid petroleum inside the hull and modular freight containers 
on top





The Little Things



Propellor Designs



Azipod Propulsion



Timelines for Building a Ship Today



The World’s Three  argest Ship Builders



China State Shipbuilding Corporation 
(CSSC)

- Shanghai



Hyundai
HD

- Ulsan



 amsung
Heavy 

Industries
-  eoje



From The Liberty Ship Miracle To A Single Vessel Built In 2024

2,710
Liberty Ships Built By American Yards 
between 1941 and 1945, in the largest 

industrial mobilisation in history

5
Large commercial ships built in the United 

States In 2023 (against 1,800 in China)

0.05%
United States share of world commercial 

shipbuilding today

-  merica's first golden age was the wooden-ship era of the   4 s and     s, when U  yards built more tonnage than any nation on 
earth  The second was the wartime miracle - between   4  and   4 ,  merican yards launched  ,    Liberty ships in the largest 
industrial mobilisation in human history, pea ing at one delivered every five days  Henry Kaiser's Richmond yard once launched the    
Robert    Peary just four days and fifteen hours after her  eel was laid

- Today, the picture is more sober  In    4 U  shipyards built one large commercial vessel against  hina's    , and only about    U -
flagged commercial ocean vessels wor  in international trade against  hina's  ,     The  pril      'Restoring  merica's Maritime 
Dominance’   ecutive  rder and the  ctober      port fees on  hinese-built ships mar  the first serious revival attempt in decades

-   cruise-relevant aside - N L's Pride of  merica is the only large U -flagged cruise ship in service, and only because  ongress 
passed a special law allowing her to count as  merican-built despite being launched in  ermany

Shipbuilding … for A erican Passengers



Pride of America



From The Maritimes' Wooden-Ship Heyday To The Western World's Largest Icebreaker Order Book

3rd
British North America's rank among world 

shipbuilders in the 1850s, behind only Britain 
and the United States

$6.4 bn
Polar Icebreaker Contracts awarded to 

Davie and Seaspan in March 2025

18 5
Year Chantier Davie was founded, making it 

Canada's oldest working shipyard

- In the 1840s and 1850s British North America - chiefly the Maritimes and Quebec - was the world's third-largest shipbuilder, behind 
only Britain and the United States. In some years colonial output actually exceeded Britain's own. The yards of Saint John, Quebec City 
and Yarmouth built enormous tonnage, much of it sold to British owners. The shift from wood to iron ended that era because the yards 
converted very slowly

- Modern Canada has chosen a niche rather than chase commercial shipbuilding. Through the National Shipbuilding Strategy three 
yards now anchor the industry - Chantier Davie in Lévis, Quebec, Irving in Halifax, and Seaspan in Vancouver. Davie now holds the 
largest icebreaker order book in the Western world, and in 2023 it bought the Helsinki Shipyard outright to import Finnish Arctic 
expertise

- In March 2025, the government awarded the two new polar icebreaker contracts - Polar Max to Davie at $3.25 billion, and a parallel 
vessel to Seaspan at $3.15 billion - both for delivery by the early 2030s. Irving is building the new River-class destroyers for the Royal 
Canadian Navy

Shipbuilding … for Canadian Passengers



Icebreaking Giant



From sixty per cent of world tonnage to Spanish-owned Harland & Wolff

60%
Britain's share of world shipbuilding output in 

1900, a position held for more than half a 
century

1 56
Year Britain lost the world number-one spot 

to Japan, after UK output grew just 18 per 
cent against 300 per cent for the world

1967
Year QE2 launched at Clydebank, the last 

large British-built ocean liner

- Britain built close to 60 per cent of the world's tonnage in 1900 and was still the world's largest shipbuilder until 1956, briefly building 
more than the rest of the world combined just after the war. The yard names tell the story - Harland and Wolff at Belfast, John Brown 
on the Clyde, Swan Hunter, Cammell Laird, Vickers at Barrow - and the products were the great ocean liners, from Titanic to QE2

- The decline is best captured in a single comparison. Between 1947 and 1957 UK shipbuilding output rose by 18 per cent, while world 
output rose by over 300 per cent. Britain did not shrink, it was overtaken at warp speed. QE2, launched at Clydebank in 1967, was the 
last large British-built ocean liner. Cunard and P&O remain British-flagged, but every modern ship in both fleets has been built by 
Fincantieri in Italy

- The fresh news is that Titanic's yard is back at work. In January 2025, the Spanish state shipbuilder Navantia acquired Harland and 
Wolff after a second bankruptcy, and £115 million is being invested to modernise Belfast to build three Fleet Solid Support ships for the 
Royal Navy - the first ships built there since 2003

Shipbuilding … for British Passengers



New RN Fleet Solid Support Ships



7th
Nuclear Powered
 ubmarine  uilder

- So, if and when Australia delivers its first SSN-AUKUS, it will be the seventh nation able to build nuclear submarines - one of the most 
exclusive industrial clubs on earth - only six nations today can build a nuclear-powered submarine, and Australia is on its way to 
becoming the seventh

- Henderson, near Perth, in Western Australia is where Austal lives - Australia's biggest home-grown shipbuilder, founded in Perth in 
1988 – current revenue of around A$1.8 billion and 4,500 employees. Most cruise passengers won't realise that Austal's American 
subsidiary in Mobile, Alabama builds Littoral Combat Ships for the United States Navy - an Australian company building US warships. 
At Henderson, Austal is currently building eighteen Landing Craft Medium and eight Landing Craft Heavy for the Australian Army, 
contracts worth A$5 billion in total, signed in late 2025 and early 2026

Shipbuilding … for Australian Passengers

1%
of Australia's exports are carried by 

Australian-flagged vessels, and even on its 
own coastal routes 

5th
biggest shipping task and one of its smallest 

flag-state registers (number 37, though 
ahead of Germany, France and Spain!)

)



AUSTEL - A 26 Year Success Story



Advanced Materials and Engineering

High-Tech Materials Computer-Aided Design Automation Integration
High-strength steel reduces 
hull weight by 15% while 
maintaining strength

Aluminum superstructures 
reduce top weight, improving 
stability

Composite materials for 
lifeboats and interior 
components

Advanced coatings prevent 
corrosion, extending hull life to 
30+ years

Finite element analysis 
optimises hull strength and 
weight

Computational fluid 
dynamics improves fuel 
efficiency by 8-12%

3D modeling enables clash 
detection before construction

Digital twins monitor ship 
performance throughout 
lifetime

Robotic welding ensures 
consistent quality and speed

Laser scanning verifies 
dimensional accuracy

Automated painting systems 
reduce environmental impact

AI-powered quality control 
detects defects early

●

●

●

●

●

●

●

●

●

●

●

●



Modular Construction Revolution

Building Blocks of Giants

Block Assembly Quality Control

Modern ships are constructed li e massive L    sets  
Instead of building from the  eel up, ships are assembled 
from    + pre-fabricated bloc s, each weighing    -    
tons  These bloc s contain complete cabins, restaurants, 
and technical systems, allowing parallel construction  The 
technique, pioneered by  hantiers de  tlantique for Queen 
Mary  , reduced construction time by 4 % while improving 
quality control

Complete sections built in 
covered halls, weather-
independent

Systems tested before 
installation, reducing sea 
trial failures





Modern Ship Construction Process - Step-by-Step
1   Design and Engineering 2   Steel Cutting and Block Construction

3   Keel Laying and Assembly 4   Outfitting and Systems

Naval architects create  D models, stability calculations, and 
regulatory compliance plans

Massive steel plates cut by laser/plasma, assembled into 200+ 
ton blocks in covered halls

First block placed on building dock, subsequent blocks lifted by 
1,200-ton cranes

Pre-fabricated cabins, plumbing, electrical installed before 
blocks are joined



5   Float Out and Dock Transfer 6   Interior Completion

7   Sea Trials and Testing 8   Delivery and Christening

 hip launched and moved to outfitting doc  for final 
construction phases

Casinos, restaurants, theaters, pools installed - like building 
a city in 30 days

Comprehensive testing of all systems, safety drills, speed 
and maneuvering tests

Final inspections, crew training, champagne ceremony, 
first passenger voyage

Modern Ship Construction Process - Step-by-Step



Future Shipbuilding Technologies

Alternative Fuels Autonomous Systems

The ne t generation of ships will be powered by 
revolutionary clean energy systems

Hydrogen fuel cells for zero-emission operations

Battery hybrid systems for port navigation

Synthetic e-fuels from renewable energy

Ammonia and methanol as marine fuels

AI and automation will transform ship operations 
and passenger experience

Autonomous navigation systems reduce human 
error

AI-powered energy management optimizes 
efficiency

Robotic maintenance and cleaning systems

Predictive maintenance prevents breakdowns

●

●

●

●

●

●

●

●

Yara Birkeland – First 
autonomous and all all 
electric cargo ship under 
long-term trials in Norway 



The World’s Merchant  leet Size - 1850 to Today



The world's largest container 
ship is the MSC Irina, with a 
maximum carrying capacity of 
24,346 TEUs (twenty-foot 
equivalent units). Delivered in 
March 2023, it has a tonnage of 
236,000 tons and a length of 
400 m 

The largest tankers in 
operation as active trading 
vessels are the four sister ships 
of the TI-class (TI Europe, TI 
Oceania, FSO Africa, and FSO 
Asia), with a tonnage of 
442,000 and a length of 380 m

Size Matters



Sea Shadow (IX-529) was an 
experimental stealth ship built 
by Lockheed Martin

 ea Zero project to construct 
its first ship with a  ero-
emission propulsion system 
began in spring       The plan 
is now in a research and 
development phase, which 
lasts through late     /early 
    

The project will then advance 
to the new-build stage as we 
gear up to have the ship ready 
for launch by     

New Designs



Cable Layer

The Unusual/Novel

Drill Ship
Semi-
submersible 
ship (a heavy-
lift cargo vessel 
that partially 
submerges to 
load cargo 
(BOKA 
Vanguard, 
which has a 
deadweight 
capacity of up 
to 117,000 
tonnes)



How Ships Have Changed



Main Types of Ship in 2025



Ke  Ta eawa s - Evolution  essons

Innovation Drivers

Safety Evolution Global Impact

Future Vision Human Element Continuous Innovation

Each major advancement was driven by crisis, competition, or changing passenger expectations

 very major disaster led to revolutionary safety 
improvements

International cooperation essential for global 
standards

Technology alone insufficient without proper 
procedures

Shipbuilding advances transformed global trade 
and tourism

Standardisation enabled worldwide cruise 
industry growth

Environmental leadership drives future innovation

Autonomous systems, zero-
emission fuels, and AI 
optimisation will define next 50 
years

Despite technology, skilled 
crews and proper training 
remain irreplaceable

The evolution continues - 
tomorrow's ships will be 
unrecognisable from today's

●

●

●

●

●

●



Thank You
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