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Materials science today is an applied science. Its fascination lies in the chal-
lenge of using science to give mankind the best materials that the laws of nature
and the Earth’s natural resources will allow. The most important aspect of any
material is its structure, because its properties are closely related to this fea-
ture. To be successful, a materials scientist or engineer must have a good under-
standing of this relationship between structure and properties.
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Atomic Structure and Interatomic Bonding

EENBEMREMHEXNYERS, B S W SHERBMARKEK, TRIETS
MR mb e g SRR I EM RS AR EA NN EA, RO B LR P Kb
R EIH . PR MR TR I RERZIGEWE . fEAPIRMME
M BB RSB TR, LA T BRI IRT5H.

MR EREMBRIEENZOREZ—, ERE 6 MMRAERNESHEEE, ARE M
BEARK R -

(1) EME# (macrostructure)

(2) 40 M 45+ (mesoscopic structure)

(3) M 45 (microstructure)

(4) # A 5 # (nanostructure)

(5) R FiE 7 HE3 (short-range atomic arrangements)

(6) JEF %5 # (atomic structure)

RERE , XEEHBMENEIBRAEHREX EHREFR. BFXHERET. E0EH
RERBEEZKR(mm)BEHH R EH, QEILR . RERE RS BUSHREERE
FEGK (nm) BIFOK (um) BRI RS, B FH &R BB R 27 SR B m
A 2 5 44 gk B AR S O AR AE 45 s A M B A R A TEWMR EMBOLREZRIMSH,
BECHET MRGF AKREHRIEREEAKER E, EFEER 100 nm UAK TH
B R R FEREWAREE % EJLRK (om) BEE A, LR FRBERRIE. R
FRUBYRAEERET, EREAE 107 ' nm B, EFEHAEREREFHARSEH R
HHFRE FhILFE T AR MR ERFEX EHOMBER . FFOHTIRERE
THHUESHESS REYEREEET 4 FTREFHEBMKER FHIRE, W
ERENEFERAFHIIRFIE.
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1.1 EFEH

Atomic Structure

1.1.1 EFHAREH

Inner Structures of Atoms

EEYHE¥ KRB E (R Feynman, 1918—1988) 47 H x££ 9 71 1 . “MR &0 th FE Ak
KA T AERRHERIRRERT , RA—mEEAT MR, B EHA AL AR
RERZHELER? RHEGXAFERXTREFHBRE . MAYERERRE FHRAK, X &
JEF R — SR /ANRLF BT I3 30 38 , 244 0 e SR JF B A TR 5|, T o F 883 B
XAHEHF. REMEE—-T AR AR, EX—AFFEETAKENAXUFTHE
BARRIMNELHEERTE, FTREYREHN—IER, ETFESHURASGHH.
FEFRAMTFREPOMTERTHAREFEURS G ELRARNFSRABHHETA
B, RFBEOWTERTMOEFMAFETH P FRR, R FEERMGERRBERT
RFHBEfE. S0EFHATERTR(QMBNEFHTNABEEMAS, HMERNL 60
X107YES, RFHARSREBREFERFENRTFAPF L, _EHFRHES. 81 FE
FRPFHRER 1.67 X 107 g, MEFHERN 9. 11 X 107%g, UHRFRP FR
HH1/1 836,

MEFABEHRAINENERER TFRERE TR, WRAXESPITESEKH
E—#H. B TRARNENZSAR, XL ETHERRE. XREFEHUERKN
A, RERKER BT AN T REFORERE. B EFESETFRHES fzsh i
AR RETENMEFHRTH . BRETEFINTSHMEFHES, BRI AN
AR, MAMEEBEESTHHOMEX(ER WE. XY XMLt RE
BEHERER. e

1.1.2 mxAii%k
The Periodic Table

1869 4F, [ 14% 3%k (D. I. Mendeleev, 1834—1907) %48 fn 4% 7T £ #% 5 7 & (BN A X
FEFRE)HF, TR EERAYERERS AL FHEE, R E T oK AWK (the
periodic table) , STTEAMBRNARMERFEFAREHAREM L REB, AR TTEN
W BB EMERBEAENER RIS,

EMF 1 TR ARRS , BHOETHRIEN,. L 7R BN &R K, R
— TR EAHRARNSER T, APRFMAEET A TATMA - TA 53|35 F
ShEHTFH1.2.3,-.7 BIEBL.

TEAYRAETRETRAMTAMERZEABIEEL, HEARER FAHWEI AT
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AR AR E ) X, TX F R T 4 MR A b B e T JRF (8] M9 45 5 88, DT 52 ) G 3% 9 4
R, B2 .BMETESEHOERUOYERRMAAY? FAITRRET A B
BEREMBEREARTHE SR,

1.1.3 FEFehwfi

Electronegativity of Atoms
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HF BB R R FERTETW & TREFARS, X —d B &R T AR R T8 %5
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Wit E. BEENAREFSHAENAERAR.

1.1.4 FFHEHE

Ionization Energy of an Atom
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FAYRNETAEZELR LA BEEZEAE K. BENTREAZERBE TRENERET,flmd
EXRATREABABLITRERERARF B HEERALZ2E. ERTEIR
A—THETF, AEERRENESER, 24 13.6 V.

1.1.5 ®¥EMiE
Electron Affinity Energy
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1.2 EFENEE
Interatomic Bonding

YUREFZEAELELN, EMZHAEEER A . ERFEFRAE—B, RFRERT
B, MHNEERAEE FBETFRETFEEBNLR S8BT ML ¥ BRNYHEER
K. fb¥EPEM R (primary bonding) , FKH— K8, €15 B F 8 Gonic bonding) .
FEHr42 (covalent bonding) Fl1 4 J& 5 (metallic bonding) ; ) 2 & B & #r & (secondary
bonding) , th# i H — k@ . HF& ,NEEE R (van der Waals bonding) . M4, EH



