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انقلاب های صنعتی
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مروری بر انقلاب های صنعتی

اختراع موتور بخار-قرن هجدهم:انقلاب صنعتی اول•
گازاختراع برق و شروع بهره برداری از نفت و-قرن نوزدهم: انقلاب صنعتی دوم•
و رباتPLCرایانه، -قرن بیستم: انقلاب صنعتی سوم•
کاربرد وسیع اینترنت و هوشمندسازی صنعتی: انقلاب صنعتی چهارم•
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تفاوت بین انقلاب و تکامل

Evolution Revolution

Early Carriage
More Fancy 

Carriage

Early Automobile

Evolution Revolution

Vintage Analog 

Phone

Fancy Digital Phone Smart Internet Phone

• Evolution - A gradual process in which something changes progressively from one stage to 

another

• Revolution - A total turn around; a sudden, complete, or fundamentally radical change in 

something
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مروری بر انقلاب های صنعتی

Industry 1.0 Industry 

2.0

Industry 3.0 Industry 4.0

FIRST 

Industrial 

Revolution SECOND 

Industrial 

Revolution

THIRD 

Industrial 

Revolution

FOURTH 

Industrial 

Revolution

Key Change:

Introduction of 

Mechanical Production 

Equipment driven by 

Water and Stream 

Power

18th Century Mechanical 

Loom

Key Change:

Introduction of mass 

Manufacturing 

Production lines 

powered by Electric 

Energy

Vintage Electric Conveyor 

Belt

Key Change:

Introduction of 

Electronics, PLC 

Devices, Robots and IT 

to automate Production

PLC Driven Robots

Key Change:

Introduction of IoT and 

Cyber-Physical Systems 

driven by Augmented 

Reality & Real Time 

Intelligence

Augmented Reality Driven 

CPS

End of 19th CenturyEnd of 18th Century Q4 of 20th Century Start of 21th Century
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روندهای آینده
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روندهای آینده صنعت خودرو
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روند فناورانه در خودروهای آینده5
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روند فناورانه در خودروهای آینده5
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در مورد آینده
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روند فناوری خودرو

خودروهای الکتریکیخودروهای خود ران

خودروهای آینده

خودروهای متصل
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انواع فناوری خودروی الکتریکی
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انواع فناوری خودروی الکتریکی
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Plug-in hybrid
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فروش خودروهای الکتریکی
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فروش خودروهای الکتریکی
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توسعه ظرفیت باتری

Evolution of the battery capacity since the mid 80s until now
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ذائقه مشتری
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تولید متصل



21/32

کارخانه هوشمند در کانتیننتال: مطالعه موردی

• Active RFID tags and Geo-location are 

used to move the tire components 

throughout the factory

• Collaborative robots

• Robots are “shown” how to do a 

task once and then they can 

repeat that action

• Reduces risks of injuries and 

reduces the need for additional 

assisting employees 
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اتصال پرسنل به سیستم تولیدی

When the worker finishes unloading 
materials from the AGV, he must inform 

the system through his Smartwatch (End of 
Unloading option), and the system will 

issue an order to the AGV to resume its 
route to the next stop
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سیستم تولیدی متصل در شرکت بوش: مطالعه موردی
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کاربرد سنسورها در هوشمندسازی تولید

• Sensors are 

attached to 

components, 

forklifts, 

employees and 

other assets 
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استفاده از قابلیت پرینت سه بعدی
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سبک سازی به کمک پرینت سه بعدی
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خط تولید اتوماتیک ماهیچه با استفاده از پرینت سه بعدی
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تولید ماهیچه با استفاده از پرینت سه بعدی
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کارخانه هوشمند
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کارخانه هوشمند
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• By geolocating the 
sensors, one can see 
how people and 
products are moving

Processes can be streamlined and production 
time reduced.
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حل مساله به صورت هوشمند
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کنترل موجودی

• Sensors on containers can determine 

when a product is running low

• Employees will be alerted to 

proactively re-order the parts when a 

certain level is reached or orders can 

be automatically placed with suppliers

Components will not run out or run low

Reduced costs of production

More uptime for factories which leads to 

higher productive levels
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کنترل موجودی

• Sensors can also be used to

determine if a container is reaching its

capacity. This could trigger an alert for

a forklift to remove the container and

replace it with an empty one. Can also

be used for waste management

Components will not overflow from a container 

More uptime for factories which leads to higher 

productive levels
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کنترل کیفیت در سیستم تولیدی متصل

• RFIDs attached to products can be used 
to tag defective products

• If over a certain number, an employee 
can be alerted to see if there is a bad 
batch of components or if an 
adjustment needs to be made to the 
machinery

• Employees can be alerted if the problem 
is the result of a defective part

• If an adjustment is needed, it can be 
automatically made in real-time 

Product quality is controlled and course corrections are made while 
product is still moving through the production line 
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