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Materials science today is an applied science. Its fascination lies in the
challenge of using science to give mankind the best materials that the laws of na-
ture 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
feature. To be successful, a materials scientist or engineer must have a good un-
derstanding of this relationship between structure and properties.
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HEIBELAERERENOFELRBRIE. X—-B4NE 1| EHETERF
Wy ERES 2 BN T RESHMERBDN, XEAFREE T HERER
BRARER, WRFEIW X PR B FHHSOER, Hik, NRAGEREF
HE Rk EEXH IR,

BB PR TFHII R T RESHA BTHERGEHMEREH., &
TERSSEWRBHE PEANLEZER, ENERIHRENREFRZ—,
RN S8 SAE—REFIA 20 tHE 80 FREFESYWHENMWRERES
—. ERIEPAATELHEMERESHHOER TN, XTWIAEFTEE.

LhRBEF BT REBRAG B FREIRHEEEEOER, EEFE
B TEB ARSI, FERARKE. B4 BNHFT REPRBEG.K
BREG ESEAMI S AW, KPR, R EMH RV N RERENHRS,E
FHN AR EE_WMIFEIRESREEMNERRIE LN 4E.

FE|AHAEFUT HEAR
F1E RT4HNS5448
H2E RE&sH

H3E EEMERKGH
AT RABRE






w18
RYERSHE

Atomic Structure and Interatomic Bonding

FENAESHBEWEE YRS, BTN SR A R LB, TRIETY
Wi s RS 48%kR PR A B EA ARk, R 0 B ST it R R AT SR
- BLRIREER . YR B RS RS X T AR A AR R AT S L R P& R B 9T FfE
BN ERRTRIT, N TEMN N ETEH,

HHOEHEMEREMNBLEEZ —, B4 6 M ARBRNERES TIAREAE
KK

(D E WML (macrostructure)

(2) 4038 4548 (mesoscopic structure)

)M EEH (microstructure)

(4) 442 45 ¥ (nanostructure)

(5) JFF 5 HEF (short-range atomic arrangements)

(6) J&-F45# (atomic structure)

WERH, ILEWRSHEIBECREL LWRERR., BEWE T, EREH
REREERKR (mm) BRE M EH  AELR . ZERE 0% MRS REERRE
FEGUR (nm) BIBOK (um) BB RIFHBL W, GIE P RB R, SRR 407 . 8RB )
DA S5 h0 R BREE A R B R IE S s AR A8 R BN T MR B MSOR R B 2 [ 454,
BEZHET MG ARSHREREESKER L, TEL 100 nm AN F4A
BEY R R FERENMREEREILH M RABWHEE N, URTREREE. BT
RABRYRGEELT, AREE AR, RTEHAEFERTH AR RS
REHFHRET 0K MR ERSEER LM BER. EFHOHENREERETHE
MRSHERS, RESYRERART A TREFHRERMKEBE FHSE, TiEis
LRAIERA FHEF W RIE .
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1.1 RF&EH

Atomic Structure

1.1.1 BRFHRBEN

Inner Structures of Atoms

£EYE2LRRES (R Feynman, 1918—1988) 4 i ALY FAL . “BLin s FHRAK
KA, B RS REER T AA— B S T— R KA ERA AR HRILE
SR BENERR? REEXAERLETRT QB FTH 0 Y R bR T HR X
B E TR — B AR/ ORLT , BTN S 3, 2 e e R T S A R B, T T R
HXHEHE. REMNE—TF ARSER, EX—OEPEE T RROAKERNE
8.7 , .

 SRRMNESHREAE. FTFREYEREHH—TBK RTEGURAHNN. B -

TR h R TR AL M E AR TR R A A B SRR RN THR
EFBREN RGN RTFARERN T TR EFRERANERHERETRT
WA . BT I AR () A A B T AT B9 SR A O 9, LR 1. 60 X
0 S, BEFHARSREEPERTFREMNRTAFF L —E#RBHER, 8TRT
Sk T RE R 167 X 1073, e FHAEN 9. 11 X 10723, RABFRF TR
B’iK1/1836., o

S LT P 4 B B B AR R T B R TR B, R Rk b AT B4 K
EE—, BTAALSEMEDNE, X kETHEERE. B T4 M M ML 4
B, RAE T, BT LA T T Rk ki . T RT BN T s
R AP T A BT WA 0, e T RT W SRR T4 &, BB R A AR H
ok, TRXHESRRETHROME(GR. MR FA% bR nREtne
Eh . S

1.1.2 TEBABER
The Periodic Table

1869 4E, [ 15E%) 3k (D. 1. Mendeleev, 1834—1907) B N B 4E TR I T R (BRI AR X
FFHE ) HF ,.fc?‘ﬂ@w%ﬁmw%ﬂﬁﬁ%ﬂHi%%’ﬁsﬁw,ﬁtﬂTiﬁi;ﬁ%%(the
periodic table) . y‘ﬁﬁﬁmﬁmﬂﬁﬁ%ﬁ?Vi%ﬁ%#&ﬂ@ﬁz‘ﬂ@%ﬁﬁ%ﬂiﬂ?i?ﬂ‘J
PR B ENERRAENES RN,

ERS 1 R AR TR RN, I T AEB; AR EHH & TR
Wik, A—EARAEAMRARAERT, AREWAKNEKE A TA, MA.---. IA &5
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BT R ETFH 1,2.3, .7 HR.

TORFAR RN E TR BT RRGOT DR F 2 R, B R BT M B T
HRBERFET R, W RTENRE LR E T RTHMSA R, TR wT K
. WA, BWRFREEOERLOY TR AR RATT LU RT 09 S 7
BRSBTS L .

1.1.3 FEFHEnY

Electronegativity of Atoms

1932 4F , 34T - MHK (Linus Pauling) S5 A %8 T R T A A BRI T 2 188, 32 14
‘B HEE, B U —A BN KN RRETFEST PXFRER T R TI8E 7, Bk
xR Ak, KRR, SRERRETHREETHEN. XML TFRETRETFS B LUSH
BT, XM A RE T RFEN. MIET P8 FAER R R IR AR B , 2 8 BUR
T ELRBRR2TWMN B, W SRR TS AN, KEMAFAEa 58 BFREE
SR TRERTERIEMW, L FRBORE, X — S BER T FREFHRS] AR 2
5o i?)ﬁﬁiqﬂ,ﬁ—ﬁﬂ,ﬁﬁ‘ﬁ?ﬁﬁﬁiﬁﬁﬂ,%ﬁi‘k‘f}id\ﬂi;l’ﬁ‘]—-iﬁ,lﬁﬁﬁ?ﬁi
oM, ARAEAKEN. MREENRSRERSHAENNENE. B2 % B
PSR RIL T S X R A

1.1.4 JRFHBEEE

lonization Energy of an Atom

BESFTREBIBEH— T RTF N BP)FMOEERVETOREEU), Bx%
REFRTHNBRFRENBELE. THTEHNLESER.
X+It— X+ e (-1
FTramsrA/MNSEETRAREF NSO, aEBRMETRERSkX
RAE1-1 R, TURS, S EBMEAT RS ARSI —AN b, et a
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BBk, ERETEBEREE MRS BIERG BB RN, FURFZREMAT.
MERSE, NEANENETASE LA, AREENEA. BANTAAERATRR
BET, At EER A EERR AR LR RERIS, AR R RA L E R,
HEFHENIRE—ET, M BREENESER, 2 13.6 V.

1.1.5 BFEMEE
Electron Affinity Energy

A REPHETFEE—ARTRIAEFHRBRHNEBRIEF IRTFRMEU),
AT AR R TR R TR A KN, THTENRRER:
: X+e—>X+TI (1-2)
AMETFRHRTFEMNRNE 1-2 FR, TR, BEETRA KRR FRME, R
HEES TFRIABRT. ERMER, R ER—KRFA— A, TR RERTER
W/ K. A LKA TR B R T BN, BT BT B3 8RB, M BN
A R 3 (R » BTN, 24 T3R8 — A TR, M B R A it R O Rl
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1.2 EFENgEaE
Interatomic Bonding

glﬁ?Zﬁ]*ﬂE&ﬁﬁﬂ'sEleﬁlﬁ?"inﬁfﬁﬂv&lﬁ?%ﬁ‘&—@,ﬁ%m%ﬁz
TH&. ﬁﬂmﬁﬁﬁiﬁﬁﬁﬁlm&?ﬁ??ﬁ%ﬁmﬁﬂo AR A REERYEE
Fkd. b4k B % 4r @ (primary bonding), 8RS — Y i, 40 4% % F & (ionic bond-
ing) .3t & (covalent bonding) il 4 J& & (metallic bonding) ; Y& B Y 4 @ (secondary
bonding),&%ﬁ:&ﬁ?ﬁﬁ?io&%?ﬁﬁﬁ:ﬂ(%ﬁ(van der Waals bonding) . #t4h,




