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Early Use of NR - Eraser (1770)

<+ Joseph Priestly (England Chemist, Philosopher) discovered a material that could be used
to rub off pencil marks.

¢+ Well known as the discoverer of oxygen.

<+ Since this material rubbed away pencil marks, Mr. Priestly named it "Rubber”.

(a)

<+ A material that can be elongated to

several times its original length and
upon removal of the stretching
force will rapidly return closely its
original dimensions

U Entropic Driving Force
Unstretched: High Entropy

Early Use of NR - Hot Air Balloon (1789-1801)

<« The French military water navigators of the late 18th century were called ‘aerosteres’
< 1794 model (left), 1798-1801 model (right).

Columbus, 1469
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(b)

Early Use of NR - Rain Coats (1818)

<« Charles Macintosh (1766-1843) : Scottish chemist the inventor of the modern
waterproof raincoat.
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Zoloj7F Rt 7K (vulcanization)' 71&E SA= T
(O 4b). AR =2 Zofl Pt 17 T3HES Hol=H &
EH _1__’_7} &—Z] o;-—v E]—k] o] H]ka o]:}\]-E]L—-. “8:]}\]-9—

ISk Zlojc), &o] ¥ A& 7T 71l (cross-linking) &

Hancock Single Rotor Masticator (1820)

<+ Thomas Hancock (1786-1865)
«¢ British manufacturer and inventor
<« Father of rubber industry

< Extended the range and variety of manufactured
rubber articles
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Discovery of Vulcanization (1839)

<« Charles Goodyear (1800-1860)
<+ American inventor

«+ Commercial utilization of rubber due to his sulfur vulcanization (1839)

Rubber Killing in Africa (1885)

Leopold Il of Belgium (1835-1909)
Ouner of Congo free state (1885-1908)

Some Kingdoms in Belgium at the expense of death

<%+ Leopold pushed the Congo people collecting
rubbers. He punished people who didn't meet the
daily required amount of NR by cutting hands or
killing death over 10 millions.

< ~1Billion US Dollars.

< The worst tragic stories in rubber history with the
increased economic value of rubbers.

Congo Indigenous with cut hand

(a)

<%+ Development of many new applications for rubber in industry

(b
O3 4. 333 20/0j9] ioyst LA !
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Expanding of Rubber Tree Seeds (1877~1888)

<« Expanding of rubber trees to southeast Asia by Henry Wickham (left), Development of Tapping
Techniques by Henry Ridley (right)

(b)
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Pneumatic Tire - France

MICHELIN

Michelin (left), Logo (middle), and Tour de France (right)

«+ Michelin founded MICHELIN in 1889 — Married with a nephew of Macintosh (Raincoat).

<+ Rapid changing system of bicycle tires won the Tour de France.

< To enhance the car tire market, they placed the tire agencies with good hotel and restaurant.
<+ They are leading the tire industries for more than 120 years by huge R&D investments.

Pneumatic Tire - Invention

Q John B. Dunlop (1840-1921)

Q Scottish veterinarian and inventor

Q Apparently independently conceived and
reduced to practice and introduced into
commerce the pneumatic tire for use in
bicycles, carriages and automobiles

QO Robert W. Thomson (1822-1873)

0 Scottish engineer and inventor

Q First conceived and reduced to practice
the idea of pneumatic tire “Aerial Wheel”

(@)

Pneumatic Tire - England

Dunlop riding bicycle with pneumatic tires (left), Dunlop Tire Company (middle), The first motor car owned by Ford with

pneumatic tires (right)

« Dunlop first patented the pneumatic tire concept, and founded the Dunlop Tire
Company in 1889.

«+ Sumitomo Rubber Industries (SRI), formerly Dunlop Japan Agency are keeping major
share.

(b)
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Pneumatic Tire - USA

«+Three famous US inventor (Edison-
Ford-Firestone) enjoyed camping with
the Ford RV car.

«+Ford was engineer at the Edison
Electrical Company — Founding the Ford
Motor Company in 1903 with pneumatic
tires.

+#Firestone founded the Firestone Tire

and Rubber Company at Akron, OH in

1900.

«»Akron - Rubbers and Tires Mecca

-Goodyear Tire & Rubber (1898)

-BFGoodrich (1870, now owned by
Michelin)

-The University of Akron (1870)

The University of Akron

321 8. 0/ 271 Efolof 2k}

Pneumatic Tire - Germany

(©ntinental®

Continental at Hanover (left) and Tires (right)

«Continental founded in 1871

«*Development and production of pneumatic bicycle tires (1892)
«+First manufacturing of grooved vehicle tires (1904)

<+ Invention of a detachable wheel tire for touring vehicles (1905).

O3 9. £ 37| EL0[of HAL»

Pneumatic Tire - Japan

Ill.'mnfsmnf‘

DUELER HT TYRES

Shajiro Ishibashi

<+Ishibashi founded the Bridgestone Corporation
in 1931. His original product was Japanese
socks under-covered with rubbers.

<“»+Tire business is growing together with the big
success of Toyota.

< Owner of Firestone Tire.

Rubber Shoes (1920)
g

Satisfying Foot
Comfortness

i 2

Rubber Industries as of 2018

“ Products: Tires and Belts etc
<« Exporting: 700 Million Dollars
« No. of Company: 2,500

Kumho Petrochemical (1970) LG Chemical (1947)

< No. of Worker: 120,000
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Need Drives Polymer Technology-l

Ivory
Billiard Ball

Cellulose
Billiard Ball

x-ray photo
<+Only eight balls from an elephant ivory—Billiard become popular sport—Needs greater.
<lvory billiard ball was replaced by the Hyatt nitrocellulose ball (first synthetic polymer) by injection molding in 1868.
«+Flexible films were developed using nitro-cellulose— Continuous photo (movie) possible.
+Wilhelm Roentgen discovered the x-ray in 1895—Kodak succeeded to capture the x-ray image in 1896

(a)

Need Drives Polymer Technology-Il

Importance of Rubbers in Safety

Challenger Explosion (1986)

Cause: Sealing Failure of Rubber O-Ring

Korea Robot (Naroho, 2012)

For Your Protection /

EPIAIFTHE 12b).

« Phill Young (MIT) - Engineer of A Rubber Company- Golf Addict
<% Investigation of golf ball with x-ray — Out of center
«+ Founding the Acushnet Process Co. (Titleist™)

| = R 2~ o) 3T
« Leading company for last 100 years (Purchased by the FILA Korea and MIRAE ASSET) :ﬂ'l‘ — v E%‘g"ﬁ‘
o
(b) FHE
= = o
a3 12, Lo of3 Ehdst et Aold 749 244

« Amazon Rubber People {BC3.5}
« Naming ‘Rubber’ {(Priestly 1770) « Rain Coats (Macintosh 1818}

» Mastication (Hancock 1820} » Vucanization (Goodyear 1839)
+ Expanding Rubber Tree Seeds (Wickham 1877-1888]}

+ Pneumatic Tires (Dunlop 1888}

« Reporting Rubber (Columbus 1469)

ol 1004 ejrte] 'EfolE

a3 13. 27 7|20l ofek CHAYS] AR

E (Titleist)'

rulru

& (0-ring) StLI2]

Sl < 9ol IZte] gt =71
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o

R
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World War I
Rubber Boom I (1914-1918) World War II Rubber Boom II (1960-1980)
(1900-~)
(1939-1945) hesi h 1
) First Synthetic Syn.t em.s T.ec . Development
.Pneun?atlc Rubber Mass Production Diversifying Rubb.er Type
Tires (Bicycle, Mass Production
4 Furnace Black SBR, NBR . .
Automobile) Solution SBR, Specialty Grade
BC1.5 (1920)

\/

Functional Application
(2025~)

Flexible Electronic
Device, Smart Skins,
Space Supplies

= No other materials can replace rubbers!!
e 10 | They are still playing a great role in various major industries!! }
= Synthetic (A)
o
g S5 1
Ll
W e
=
2 Natural (O)
Ll
-9 0
1900 1920 1940 1960 1980 2000 2020
Year
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