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SJUNE A

Example of Neanderthal Paleolithic weapons and

humans in 0Old stone

tools
age
https://www_shorthistory What Are Some ExampleS of Stone Age
Org/preh|story/pa|aeo||t Clothlng'? httpS//pIﬂlt/StXleC

hic-old-stone-age/
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How Stone Age Humans Made Hand Axes

n for Future Factory

3. Using a hammer made
2. The humans roughly  ©f wood, stone, or antler,
shaped the rock with they sharpened the
a stone hammer. edge.

1. The process started with
a large piece of rock.
-

4, They trimmed the
edge by prying off
tiny flakes with a
pointed stick.

front view side view
© 2006 Encyclopaedia Britannica, Inc.

aulodutiayariuAulsn

* https://www.gotoknow.org/posts/245320

* http://www.thaigoodview.com/library/teachershow/bangkok/malaiwan_c/historym1/unitO
2_02.html

®* http://oknation.nationtv.tv/blog/voranai/2009/08/06/entry-1
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METAL AGt
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q q oq

“an wIu N1la lwa waznaasulng=nn

* gaan tugaigdnnisngeivian dnurvinduiasasiiamsaslyd usiiuiinisyany

savsasuasuysdlugatave loun Aduluuunni dnagiiue Jyninuauwnu Ay
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te/prawatisastrthiy11/yukh
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* NMOINEIAERS IFRAANITANEINIANUSNUTIUAEINUTASIAS998R (structure) T

1
[Ny~ |

HuwinnadAyninldaglulaudinuansa1eiu iivandsdssinnuasidanliianlnaing
UNEEY
* NVIAINTSY JanAatIAIUTIlAINNISANENIFAUINAMTUNERNURNADINTLA S8

TtlulunuAiumAadnIsUaIRa s agIaALl



THRIFAINSSU (Engineering Materials)

° - o~ [ =0 Q- an o= o 1 U
VAR FINERT LUNITANEIAITUFUNUSTENINITATIFTY Structure

LAsFHULIRLAYIER SAUNINSTUIUNTISNAR o
q Characterization

Qe

* JaQIAINTTU LTUNITANHINITAANLULLAZATUIUNAY
ArnssutieanulasoasguasTannies alwlaunty Properties
Audfnladivualinauuad Inadvugiuatduuninug Processing

NefuAuduAusuaiasoas1sazaudRUa9Ian Performance
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Structure

Properties

Performance
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THRIFAINSSU (Engineering Materials)

o nuvaanlg@gaaniiiu 5 Usznn Tvasdsziavodilaseadny autfuaza UL iounssuanAnIiy
1. Uszinnlanie (Metallic materials)
2. Ussanwanain nsawaatuas (Polymeric materials)
3. Usztnniusnin (Ceramic materials)
4. Usslanannayd (Composite materials)

5. Ussinnatannsaing (Electronic materials)
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Taviz (MEIALLIC MATERIALS)

* fadruduansatiunsd (Inorganic substances) fidsznauaiusiniiidulanzudninansa

vatgrtnila ungafvanalialavenauatniuiln

* NN5IALTUIFAILAINULTIUSSLTYY AU LUULINNILESIaNisalnaluas

Qe o

* Tnumlunaniaveasliaudiianizy iumidnlnnWiuazainusaunia Taanundis g

Wdg22auRle

* danlansusansnous 2 vlsliulunaunuaslalavenay (alloy)




Taviz (MEIALLIC MATERIALS)

e Tavizilasiansnagy gvtuvaantattly 2 wan

 wanlavisMitutian (Ferrous metals) waslansnauniianttuadadssnaumnan

Y o

 wanlarenlufiian (Non-ferrous metals) wazlansnauuaviunluidiianmnsaniil

D

wianfiazlattas v azqiiluy (A) dnifia (Ni) naswmag (Cu) &N (Zn) Ayn

9

(Sn) wuniliday (Mg) Wusu
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3in (CERAMICS)

o \Huasaflunsdiiusznauausiniiidulanzuazalanzsauiuaylanawusmnioiall

(chemical bond) TNLLUNIN oxide, nitride LLax carbide

* 1aN

* Jsusamanusalilisusronanila wsaiuuasnauuasiaavatonle

—De

U A

fimnuudvge (high hardness)
fAnuudeusohianuvniiay
1AULUs1:g9 vsawmandnelialauLsonsewnn

lWuauulWnLasAI1UsaunG
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wadiuas (POLYMERS)

o \Huansdunsd duluniazusznauaiusin C, H, N, Cl, F, S, O ilusy

o \Huasililuanalval Tlaseasrevisianuannsaidulaseing (network)

* dqulunniilluansilufigusnondn waunsuiaiduuasnauiniigustondnuazlifisus1anEn
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* UYANRAULAAIIIFILALAN

* JIAUAUILUURAN




Januay ((OMPOSITE MATERIALY)

* JagiiUsznaunltavAlssnay (constituents) 6Ny & AU MINEIUITOUANAIULANKATI LA
AERATLUAT SaavAUsznaunduuianianadlulussauaznan (atomic level) nsassauly

TAs (microstructural level) TyfaglrgunsaliAelunisaagAdssnay

* JapiiusznauaiaagAlssnauuntaaunanstoulufons 2 wliadiull TnuiagAusznay

WiaNtuanalgusonaagAlssnaun1gRlA1INU

* lun1vdmIngsy JanUssnNauAaTaRAlA1NN15UAITERLANANIAULINALAUAI LG
2 utiniliuly ¥inlvdapiulsudfinmeiiunindanmy

* ALY AAUNSHA lUan lWiuasnand ®sawan Carbon Fiber-Reinforced Polymer
(CFRP)



Janaianvnsating (ELECIRONIC MATERIALS)

* 1AL UAINUANSNIAILN ArdNazaululugIulssnavatannsaung
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* JaguszinndiannsaiindidAnarna Tanauusand Wavanaiursaunldlivsa
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 madrynisunlula i 19 silicon chip, micro-electronic devices, semiconductors

umU
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1. Nanomaterials

2. Biomaterials

3. Ultracapacitor

4. Shape memory alloys

5. Smart Materials
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