ngzg WF 55 2k G B 22 i 5 5 2+

-
LAy
44

AIHTHIHI

P8 %2 3838 K 5 H it

XI'AN JIAOTONG UNIVERSITY PRESS




3

WE 5% A B8 B F & 5B

8 BRTEAS HhRH

XI'AN JIAOTONG UNIVERSITY PRESS




MEE T

A% 4535 FH U8 [ 1of AR A A B A R A AR R, T DGR TR T S AR R R T R R O A o
AL R IR SER SRS A TEESEROMA. EHERM L, A A
TILF SR B E AR R EEAAMES R T EMERK. 28380 11 5.8 1 ®BEHEN
28T E B R TY 0 B AR ) S R R AR L 5 5 2~6 BE R A T B [ AR A AR AR SR, 095 B [ R
N5 N GRS RARRESR E-RAEES REERMRUAREEIRPRESE
REGW BN %5 7 EAR T REE AL S WA R R KSR A 5 8~ 1l RE AR
T LR S R B B AR, AL E 1 B B R PR BR (L 1 LA R A bR & b AY B
)RR, 45 B MR R, & R ME S % K

BB R4 B (CIP) ¥\

SREEEEHE/ MY RRE. AL . AEZEKRF
H R4t ,2010. 9

(PG& AR R AERIFEHT RIIE

ISBN 978 -7 - 5605 — 3511 - 1

1.0& 1.0\ M. OkmeR-SEEHER-
MRAE-FHH N.DTGL11.4

B R A & 1 CIP $4B 4% 5 (2010) 45 070149 &

# B &R B R
& EF EYR
RERE  JHb

HAREZ T V6% K% MAt
(FEETI KR 10 5 HREL 45 710049)
7] it http://www. xjtupress. com
2] iE  (029)82668357 82667874 KATHILY)
(029)82668315 82669096 (4 4 71)
& H (029)82668280
En Rl BEPEICREEN S B RA A

7F & 727mmX960mm 1/16 - EP3K 19.5 FH 362 TF
REREDR 201048 9 A% 1 iR 2010 ¢ 9 A% 1 KRENRI

= £ ISBN 978 -7 -5605-23511-1/TG - 31

TE #+ 38.00 7T

EHEWE . BIERRMEREPERE NG, FS5AETHOBRER A,
T AR £ (029)82665248 (02982665249
HRALR : (029)82664954
BEH (54 :jdlgy@yahoo. cn
IR SN®%R



BRI RIRERH, BRERRAAKFREPEI . B, 815687 1
IR F T OISR A DI, @R IR T SR 3 IR R . X
HIR 1] 352 5 URRRAT 5 TG BB R £ SR T S A RIRT RE 11 B T Br L, AR IR ST R R
FO G AERRRE N EZRY . @ IREY S RIS T, RBUHIR
F [ Bt 252 e R PR BT R 5 R O i, MR SR R AR R N A AR A EEMNE
5L

P 42 538 R 2 T 5 A o 1B R F 5 A 08 T TR 5 BT B O B A o AR IR AR AR R
AR, PR T — AT R AR AR E T MR AR EM AN ERT
1 3h 7E R AR B IR ISR B 5 A R B R S BB AR S B 3R i — B R AR A A
WREE.

o B IR AR R4 DI R B AR R S 4 I R EE HAR B A R
ARIKF B BB AL RBITS 51T, LLA S Rh 40058 55 57 BF 2 A BT v 2080 2
DSRRAMEET AN TR G S TIHAE TS, %4 A KA 42 6 i iR .
Bt 5 Y b 7 8 2 A A 2 > S 72 P T DL 48 R B 2 R, T R R R BT S B
A WOR BT AR E BT I D68 , F 48 T A (B2 07 i B U b b O I SRR
Fe AR A VAR A bl (B O R M BOE AR S A W R A A N TE R R
WS A I hEEMIRAMERES .

i BT 52 B IR AR R SN BOM , B — TR REM TAE, +40 R . BARE MM
PEER THEEBRR O, HE A DEAELBRTAREE., RITERE BB A
FRIVEA B AR S 5838 , 00 58 R G5 02 HE BF 53 4= G RE 1 B3 3% .

P 22 53 KA T 50 A B



il

HI

RELEOBEHTHIR, ZARRFT LG —FAEL, A
M ERRERTPREETZHEMN. A 20 #2 50 FKRA
Rk ERARAFHAAREEGOEABLE, CHBRT —ANERKEZ,
PR E R, LE R, MEAFHANRKAR, 2 5REHE
whEROCEZABE LG EFTHG LS, flo i RELRL
HMHEBE 2B EROFR. BEHRANILEBEABHEFAL
KO HEFE AT RIBREA RN, TAHLE B EE TR
HMBFHER LS, FYh AP LR,

AXEMABZRBRFAREQNFHKE 2 HEMZ—, L £
ARG FAFTREREAIROAAR S BRRARGH RS I
HREMNEARBEARRKGE RS, 2Px5 11 F.51F
MEABTHEARBOEARAPBALS LZEBMAL;H 2~6 F 229
RTHREIROAARE, OEBEARANFEFHHF RELE
HERBI>R . B-ZRRXGEALL HALEKAEAZEBTLF
RELBHADIF;ZR T IABTREAAR S RTHHRALE
HREFR T Z;F 8~ T EEALBTIUARLABRERK, &4
EEBEEARK ZBREARRK EEHELEVNRLSMHAHE TN
BENM, ZSFHRAIA AR T EANSERBAYEMR SR
HIERREEEBELEREMAGES., &P RKWAELAE LK,

B AEMBE I U ABEZRBRXFHLEHZ(H 1~5
F) AL S~11 B REHRINHK(FE 6.7 F).,

ABEM BRI LXRFRERKREIFT, LEEKR B TR
3 EREN, A AT ESHBM,



ABMEIBREABZBMBAZEHRARTANFLERE(EEEE
EMER, AT ABRNLESRMAFZHFR LG RE KM
R AAD X FHRBR LG5 F M,

WTHEKFAR, BPEAFSHERPREZL, RiFik
F I E, ‘

% &
TH % X8E K F,2009 § 10 A



kil

=}
1E

L

=
1.1
1.2

g2
2.1
2.2
2.3
2.4

E3IE
3,1
3. 2
3.3
3.4

F4E
4.1
4,2
4.3
4.4
-

ESE
5, 1
5.2
5, .3

BERENEEGBEEBIRIEIL oooorrrreermresmneenisicimemenn

FEAR [) -
RO -
5 E W N F R

BB R B MR cvins« wunive s v s b i it hsiiown » bipan swmcms mwerams waiwms smmwss
W BEYEEEI B FTEE overrrrere e et e e e e
TITCA A IRE BT oo evverr e rrr e e
R AN R Ry AN L OO
53 ; N
BRBIBIFIEE coooereernrrrrrrnier s e e e .

BRTEAE woevrevrrereeeernnere e,
%gﬁ%g.WMMMm

QEAQMEI

P
D)
)
- (6)
(6)
an
(15
(22)

- (29
- (30D
. (30)
ss wan wes susan vonigse was 5 ssnss semmasmsasesma st aeei s (300
... S eeeees et ess e s aseseereseesens sueaee ses et sseereseeses st es
§i$E‘*ﬁiﬂﬁﬁﬁll S5k & sclaicie § AHIOIRS SLERINR & HSRAE £ Stanais msieinsinis st
H@E A 5 T R T
o e N R R e - (99)
A S S R R G L1 D)

Mo teessseseenaene . .

(45)
51

- (59)
- (60)

(60)
72>

+ (78)

(79)

(101)
(122)
(125)

- (128)



FE6E HETEDRMNER EEREHEMTD v
aiass % GESIR § HEE KA SN - (130)
- (134
Cereere e e (140)

6.4 WEME AR PR S - 1 -
wisteren waaTHES s SERES . (153)
- (156)
- (156)
e e e e (160)
e e e (174)
o ST § - (184)
N @ 1. :)

8.1 FBIEEEBYBRVEIER voe covmns vnemns soninsa sonioss susise s disbos s maaneosmanenon
et e e e eee (198)
T — - (219)
- (221)
- (22D

6.1 A5G MEFE I -
6.2 BERE AR P AL -
6.3 &SRR P AL -
-

FTE HHREAREH
7.1 BEMFEEE AL AR -
7.2 ﬁ%mﬁﬂﬁjﬁﬁﬁgﬁi'ﬂ:

7.4 7%%@4&%&]@%‘”%’]

% 8% TEMRESHRB[EK

8.3 ﬁ—fﬁ@il’ﬂTZ

FI9F REERE

9, L BQﬁEé%Eﬂ%%#FZ&}i*?ﬂE SISIRE SRR § IR Baseiiiasievesnihin mioiagebiR aie
9.2 EkﬁﬁéiEﬁiiﬁ%ﬁﬁgbjqukgiﬂjj%L.”.n.”.“.”.“.“.”.”.“.”.“.n.“
9.3 HBEREEEE GBI EER woove curssrannns ssnvin ossives 0s5sss aanman sonnn ons
I cxernnm vonivee covan s soming s gwsmens sos ST KRS 2 GEHHE 8 FIHAT STARS THoiben omaite fhE obs wme
10. 1 SMBEBITEETERER »ov ssomvrsovnsi canuns sonane nasvas sunsns conons comons og

10. 2 %gz&é2E7£§%§¢§7ﬁ S snins 8 a BB s eaisiee swaen b o eniee e wnie N e SR SeE 0
10.3 HMEUFEFFFEAR ccrocrcrrrriiinimniiiniiiiiniiiiiie i ceneena

B -

®11= ii‘*kt#4$ﬂﬁ&q=aﬁ£éllnﬂEﬁ R R IR R g Y
11,1 BURHEERE SMEL coeerrrrrerrinii e et serceevreeee e
11.2 HYERIRE AMEBL coroeroiierinnniiniiiiiiin i e
H R owe o soreiws wminies seiniin s seieias o vonives s s0s sish mnmnss soname v re e wediodalebisns oun e

(130)

(144)

(166)

(178)

(185)

(188)

(207)

(224)
(235)
(244)
(245)

- (247)
- (264)
« (270)
- (278)
+ (279
+ (281)
e (294)
- (300)
« 1(302)



F1E RBERENERLDESZREENR

1.1 AKFA

BERE NP R FRASSB AR AZEN SR, EREHELFRDERNBES
J& 5 A AR A VR R 51 A B B A 55 AU b, 2 1Al A R o B
A B Y B e TR AR 107 R H ) [ 4 o & 9 7 9 o AT AL O [ RO L A 7 4B 4 A A
WHEERE A AR, THEORREEE) R — PO R, T %E F W H 1% $h

B[ oL R b P AL 3 O XA L T X AR B . AR B A B R A X
=R AL B e B SR B L B A . A e AR b, — O TE AR89 TL AR T
REE TR B — T HBTHE A ENEREGEE. NMWKE ., EFRRESRIE
T IR I TR A T AL U L R Ok e A 00 HE 3 A A BT R HE B B R
s NE R 52 4R R 4 I8 T LA G BB 1% 38 45 TR, DA T 68 [ AR — & TB 1k
FPERE B B4R () .

JUAE W 1 I A0 FE B [ S AR 7R L (B 2 S BT, B 7R B A8
BN B, XCRH T AR AR — HE E R E RS 76 S S 0 H A in T LR
WA PR AR BRSO . (HIX IE R % T 20 7 4 i B 6 1 R R O B L 4
B T RLETE R F RS A ST, R ER 4 BB RAFRED
AHEZEEM.

BEE BIE T MR B L (B RAR HRERR N T R84 00 0 2 & Fh @
BRI . Ot T A9 — S0 35 AR R R B 6 G IR SR T LA 2 R,

(1) HEE H 2T B -5 i

B [ 21 S48 SRR /N O ) R 25 45, B AT X 66 14 614 0 B0 4 B R ) 2
AEBRBERI 3555 1 A0 Uk 151 40 22 o 8 T o B — A B S 5 151, B B O B
LIRS T A B AL, R EANFER BiRZ —., B FHEGHAMER
T 33278 £ DR 4 52 ) 0 1 249, Bk ) 6 I8 28 4, B 6 00X L ML L B AR
MW R EFEAHREN T . @ s s mEORANE, BRME B TiF 28
il L 2L 7 %, AN B ARG A | ) R 4,



2 2 &R E RE

(2) %515 SR IE BBy 1k 5 42

R R R R A EA R R SRS E RSN EEEE, e
TR BOBRIE TG\ A I TEBR MG RIS LR IG 2 5% . pht T 868 1 AT I 4% 12
5 BRGNS MBI R RAMR . WA LR I0% SIS T R4
LG5 ALY 5 45 0 19) 0 3R 7 6 AR 0 JB0A o 0 4 T e R T B S 5 ¥ 0 ek R o
IL 3 B9 5 R VT B €2 B 1F S 80, 33K 286 I i R DAL o T A e 2 2 B AL D L 36
SRR ST O (B LT o 00 46T A A L 5 04 G Y R R B T AR L
Sh SRR VEZREE, I Y AL AR, e T B R R, RS 4 4
KA KT HIE 5 BRI T8 A %, M2, 76 4% R B BE 77 ok b, G ] 425 461 dge
Rl — A B A B o)

(3) 55 4 RUT W5 3 R 2 T HEL i B 42 o

TE AR 3 B9V 22 G0, 3 66 00 RSH G F M LR B O ESR LR RS . B TF
X EORAR T Y e B R ISR R B B T 46 R AR R Y
eGSR, 585 0 R0 0 3 T RELRE B oy 32 30 2 T 3 AN 80 R~ 5
B 0 it R TEHLRS BE W1 < R 5 % 750 K TG A 2 L O BN 7 8 I A ) 1 B
M2 I XEBEAR K . 75— R B 77 ok s AR 28 30 O 18 s, 7T B ZE 55 — b TS 1
PR TTROR . B, TR R O T B9 A B ST, DU 3 I v R R s B R B R R,
R B B Y P i — A EE A

1.2 REMWMA

B B I B AR 09 52 8 » A3 3h 26 15 G A7 b 0 B AR k26, s o B B 7l )
FEBLGE T Al . LT 48 B A 5% R B85 3140 K BAX 6 s o R o B T 3%
A AR T T 4 T 5 8 RS 0 R o [ R 0 4 75 A L B0 1 T L
ST WU 3l BRAREE 7 sk A R & R UM

1. REELHER

TR (BT 2 4 1 T RO R s o 2 R 2 4 14 0 2 R B AR 1 R, R T 2
TR . T 30 4F5k, (5B FOMALY &R 2% I EE R A% 555
R BOE A RO AL B A TR B R R = A AT AT 4 R O
BRATRRBRRE. SARUE AT Z 51T 595 B 3% 0 4 SUSIER T 5
A BNV T ELAR ST 4 25 0 BB B R 0 5 5 05 1 R JES 7 k 1 4 B L 2 J8 A 7=
Fo BRI R O R ST T 0 0 R R A B RRL B 5 A 2 B 2 ]
) — 20 pR BOG 2R o BT o 925 W 4 1 T 2 3 R S 0 0 2 P B B s T 5.



F1%F BRERHBOEKRPEE X RBEIL 3

2. REBANER

A E SR R RSB S SRRV EERRE. RTEER
R ER, RN EREEMBERBEAR REEBHEARAME SRS,
b RBLEEESREE R HEARE.

(1) =& ) %k [ £ A

EMBEEEARRFERSEBOARIEE —EM T ML, SEd MRS LR
FEAT AT ¥ 5 DT 8 b A A K QB D [ 3 — 2 B O 1) 64T, IR R 3K A8 LA 05 1)
rn R RS FA R BN — R T2 . B0 T AT R — PR RE
B WEEBRRHENERSE. B TR REHEARGRE L, 28 HE S
) 5 B e T 1) M A DR 4R 1 o DAL T 87 (26 VR T T SR A R R B R, X AU
A AE R TR, MEASEAK EHIFER T ERKX ., & mEEREA
B ZMHTHEREBRE SRV AL s, BT EmAERKK T LK
N TAERE RIEER S, NS 2l ET -8
Mo SE ) B B B AR 0 BB & R 2 i BUBR S R 1 R R R R IR A
B — e 1] B B AR S B R A TAER B B o7 0 B | DU AR 5R E A
bUgMmdE., XMEBREGESMESETFE R THREME ZsiPlb, &% m T i
25 RN HE S FIROR AL Z RSP RE X B T — 4K,

(2) o o [ 7 A

PRH B [ B R R AE LU H L T2 R AR R BE (10 ~10 K/)HRIBEZ B H)
FMHA0°~10° K/) TS FEFEENESN T L. MR X REEE AT
& & HRLEA T 5 R S B, an AR 40 A4 R GE % <<0. 1~0. 01 pm 2% . E FE 4
K FRRLD 5 TC AR AT BR B N S BB AR AT A, SR E LR B . B
BARAE A £ R I8 % B4 R B OB A K, BT R aE & 45 1 Bk,
BFriB&Rem. WREREGESNEREFEMN, BA SR B ¥ e R
BB RALEMERE RN S MERE, BRTE B ) Z RN A, i B ES SN R iT1E
PLRE K B AR & h B4R R SR RS . B2 OB E R — A2 ANE
BRIBAR .

(3) A MBI HI &

BERARNS - EREREAMBNHE. FBEEAMHE . REEELBRS
JB AR A 5]\ 1 5 RE 38 o s 1 O ] , fok 18 5 AR BT A BB B0 7 =X 43 A B HE B B — b
BARRREREMI MR, T2 A MR R B A 5 00 b 2457 1, i b 186 98 41 B9
FAAE TR RE R I 5 3 38 B0 AR 41 bR R [ B P B, 0 38 B L B A A0 T R M BB
PR S5 tERE. HETE KR T 2R HIBUE & R0 07 e, 45 4 5 1) % 1 45 AR %1 B
SEMBE SR, EEMER—FMIBA & AT &K SE 36k, t 2 H 3758 88



4 &R E B2

Z—,
W FREEEREE

o B 25 & 8 951 BUB BiR 245 30 ZAEMIBF R R KR, HETE #EA Tk 57
BB 2 [ 25 i U O R R AR WS 4 TR 0 058 11 3o AR b AT 3R BB P (AT LR
FADUMR « F R B8 A 5 2 o 3508 5 e 55 T T2 00 A0 5 0 45 0 4T o, T £
BT LA BURCIR ZHGUB S o S30RE A B304 40 CBUREIR L A 0R ) 7E 18 98 A X 47 L
AT ARG B B P S DATIT LA FE 8 R B B B R G0 TR 4 L TR AR 2 e B B S 4
BEIBIE . SRS RBEBIEEARM, ©AA T HhA: OF T4 i@, fF
WEEAR G F & &, 2R 120 °C) , AT 4 K48 B % (Gl TN, B
HE TSR RN IR BE 5 QTE 7 i O D 45 42 ARk 4R 85 B2 AL A O T ) | 1
R IR S EE TR RS REE MR,

3. tEMMERARER

VR HLE L IE 45 A 05 T8 #E 3 2 46 3 Al B R B R L B RS AT 4 75 A
BOR B AR A P WA T LS 3 2534 22 R AT B 9 S A B T B SC L R N AR M 3 4
ARFH T AR B A SEALE BY T 2383+ 05155 0048 Bh 41 35 G588 5 72 10 %
(EALIDLAN DR A PR ) 3 e R L B2 BT 02 B 58 0 31 5 4L 4 40 0 ik B A 401 2, 45
MRS EHE VLR, HEEE, HENERBSEUT AT EHEESET
ATERMER .

(1) ¥ [ o 72 BUE AR L AR

JIT V8 O [ o P 5 A 0L AR AR {3 o o A o6 I T 1 B R
XN ECE BT R ORI R A B R E R . XTI AR A TF 40 48
HIl» 3T 20 4R KAG TR KB K R, 7614 £ 77 T © 35 30 52 FAALAR B L 2 2N TA 0 7T 48 25
T TE PR M B AR 2 — . BRI R M B R WA 4 B 7E 5 7 A s oh £
¥ AR [ R AR , O T BOU BT R 7 A B0 R L R AR IS 4 R T B s A ot
R R R 1 A ) 2 F st AR, T T PR e R 24 v A 0 S5k B R A o i B
A X B8 AR AT RTAE B 3% 52 6 6 8 1 R0 B0 L LA SR8 AR R 66 140 0 E A . 22 & VR4
BT ZIRMBERAT 97 R BARBR A B R . X % T A8 5 240k
BUS EARH BE [E UE B O 0 A 7 B 2 S B R . T
V] 2o 2 4 B B AR A0 T LA 7% 34 42 W B A R R ot 8 O LAt A 3 T OB [ B 1 R
R 51 3 LA SR T 5 R0 K TR 4 B U 4L R R 4L BT T F000M 4 A /N ) 2 e B L 9
A BTEAN A B8k F T 52 BR Ak =,

(2) PP il s B AR

ERILIJUVERERERI — TR AR, RO IR . W, 52
K CAD BH BRSS9t 72, B4R T CAD/CAM #A B B H A %



F1F REAAXRBOERRME LR 5

JEE AR FFT R B AR s TH B UK, T H AT G B B A T KR
THMRE, Bl ZBEARCHAEE W, 7E 00855 & 5 48 55 1 F 92 8 8% & o oa]
LR B AR G AR, ARSI R EESEGEE D, v HER B ENE
Z BB LUBBOCA P o B ot 2 5 o T o) o A AR R AR, B 3 P O R R R
il B 4% AU, DA BE vE 1 .

(3) i IR & 1T R LI

THEALE R A= 7= o R A B B 1) — R F R OB B T Z M. T4
WX N TIFEL SFeh RS N EE a7 k356, B L
il A= = S R AT R 2 0L . B RTHT — A R A PR AR B A R B LS
il AL A B R G E T H M s TR ik &b, s b 3t ib kb
PR AG 505F TR AL 1) B A . TR X, W R A R R R K
JREY - HRFMEHRYEEEROEM.



E2E HREMHAOFEM

2.1 MHBEEBmRE

BEER BRSO 0 T R b —FhIE B EE MM MR . &R F AR
IABNRE R )G HEAMNBUE R JER RASES, B H EFE S0
B PORHESEE AR b R K B Yy 3 A ) B AL 2 A A i K B Ak 2 A AL 7R
DRI % 11 18 B B9 B 5T 18 38 T 25 B9 3R, I &b T 24 18 b BT 9 450388 40
T 2P TR Tl A K MBS B Fi B A MUBE 520 7R, 5 0 [ 4 56 5 5L & MR 4% i Y
T 17 B, 5 858 (81 A 2K 5 7o R SRR T Ak B 38 v B0 3675, th S 0 T A 26

TERPRE U BN T, 538 R4 5003 K 0 e 2 0 5 068 R 3o 2 20 R T 4%
B o AP R A AL | O T L I T A A 7 R A 4 T UG I O 6 1 R
TR ML B BRE B A L R 4 3 R )T R R T e T 7 o 5 4 F 1 B
S,

1. REIERHHMEMHRS RELEHNTK

B8 [F5 3 7 2 bk by VRO 17 [ A AL A o AR . A K R B L 1 R b, MR Y
PIERYE R B MRS R A T A . AR LU, T A LR R R AT S S
WE T B n) A T B R .

(D) fEHH AR

R 22 B BT 22 0 VB B 5 AR i, B RO 45 /0N 3% ~5 % , BV ELF 1 57 ) [l BB
W/ 106~1.70% . KRB RUE AL ERTG D, 52 S 508 B 1 B2 7 A4 — R 5 8% E
MR e o 058 [E B 7 A A R FL AR A L B T L A1 B RO AT | B, (75 e AR
RN — AN RN RE TRA. SR, 3654 1R 752 5 - 5% 25
IR BUER 2 48 /0N He 7K 5 oK i B T 18 5 4 5 7 8 1 e Sk 6 T B b 4
A8, R AT, XBE RN B a B,

(2) S AE

Babl i, AR AL T A B, FL AN R R [ B9 . T AT Bl 2 25 10 T o0 B A T ik
A2 T MRR A - AR R HANE R AR BT A B IR . R A KR
FHBE [ BRI B X~ ENERN T L TR RIARIRE QG T A KM,




$2% BREMHRAFRM 7

(3) Bk [ ¥ PR By 7 A
K R 1B B A% BRTT A —— PR, W S VRS 4 U Bk (B A AR A0 v A i 2k (L

2-1), AT AR B, 76 & A W — (B A8 0 L I B - T gy R0 R MR iR T — R A R BE ¢ [
F7 5 R B B B AR T S AR A0 . N B S B, BE B Ok B T AR
TR 4 BT 45 A RS, 2 2 - 1 O — o 4 A B [ T A5 08 RV R G X B 2K

.

R RS EERRERS, T T LS A EL R 1002 815 , 5 E

A 425 2 G B ST S T A 2 L. BRI T A A AR 2 A ] 285 ) 5 A SR AR DA ARE Y

[

1200
1180
1160
; 1140
pic|
1120
1100
1080
I 18] /min
2-1 WIHBKFELRLH ML
R2-1 IHEEREEBEASLSREBEROLLE
4@ Zn Fe Cr Mn Al Cu
Qg /] » mol™' 6 657 14 905 16 955 14 445 10 467 13 028

Qs /] »mol™' | 121515 | 393578 | 368 456 | 309 838 | 211 443 | 347 521

Qe /o 5.5 3.8 4.5 4.7 5.0 3.7
Qn

(4) KE{E ek As

WAER S 2 E RRIAE—NICIAERIBEEENEE BEBRK, RAERBRIE
kR A A -1 5 AR i, A EDRE s /0N, U B T AR TR AR B S5 R BE R ST
(5) Sty As

M 2 - 1 B BHE BT AR5 HEWT &8 MRS 250 5 B S 450 R %R # AR



8 ey -3

Lo 8 A A 2 TR HEAT X GTERAT ST AT B E SRS &R R R T B HE B 7 T R
JUAEFRLE A, 5 B S B HES) 77 s A — B0, FUAR I i F SR (8] BE 1 K %5 /04
Z R A B B0 — R BB . DRIt AT SRR SRR VRS 4 T O 454 L S
SR VF 2 AT P IR SR P AR T S AT D B ST 0 HE B L s
5 D5 B R A 8L A K B BB AR AR BB I BGE B R K B Y 58 0 T A DR 4 T A2
I SRR, B RN /0N, B 0 A T R T AR IR S

AT <5 S Y [0 o [ 285 5 o A 45 4 O R Ay S PR A T 45 WA 45 A L 4% e
AN Y D3RR R 0 o A ATTRE Tl b B 5 A 45 4 1 T

2. REEMESEE TR

R (A 3o R T LA P30 2 SIS . g 2 1T L T S 05 [
T E R A L LR A R B AT T X T o T R, i A
2R A R BOR AT B9 G oh 3 B ROR 75 R B M IR S R B 1] 1 56 2 A% 1
R R HIAE . N T A 2 B T A 5 K, B 6 B

53R B R R L T LR A T2 BRI B 2 R R s R A
TRBIRZS B L 5 3o 72 7 228 197 B T B A e
Hefn sy fE SO LI B AR Sk D
HORZS 1, BDZCIRZS F 89 T ) R AR B4 51 LV,
PV B R IR B AR A FDR S 2, B FE
Hope RBUR V, BORA . 24 B 4 3s B
CILFE 2 -2), BARth A5 5 & AR, R A1 7

185 ) A FR T
sW = pdv @-1 3 Vs
%, e}
v, %4
W= Jv] pIER oD mos mmASEE S R
WA, B 7 B B

K W—Ih sk 85

O— 5 B AR AH S BB 2 R B 4

A —RATIF R SRBRET I HR T X, RS R i R4
K FATHIX ST 2 bR BRR A RS e B 138 o [ 5 2 B0 LA IR S R
AR JL#H .

(1 M

PR AR R AT A R B S RE RIS RE ML U SRR



F2F BREMGKNF AN 9

(2) 15

ARG RSP, H R FER,

(3) 1%

140 R BA i R BE A R, S SRR L R 1 R VR LR B G R L B 4 R A B
R AR AL, H (i Ak

BR Lo = A S AR R BAb B A 5 AN FEASH IR S 58 8, T T 0 I 4k R
T RRHAT I T 7] 5 PR .

(1) HAHr(Gibbs) HHiflE. H G Rk FER,

(2) Z WM 2% (Helmholtz) G hfe. F F k&R,

FATHE PR AR R R SR EB 6 B RES, EERREL B 5 1R
B s A [ A 7 A A i s 1RO pl 85 9L A W 4 O TR SEL RO 4k, B F
P YRR AR SE SR B AS . HI AARE A5 25 1 & H B8 1) S 5 725 1 3o TR
HH RS FERA SN XA R A5  # % i R S R A 0 e

NHABN RGN A KRR RE T HEAT A B 245 AT A

(1) A HRERMEEHE . AF;,,<0

RIS TR B RE AR TIRR M E B AEA R A @ & BT 10
P R AR AR R 9 1 bt B P40 A b i R A R B9 1 o RE AR/

(2) HHBHAE . G, <0

A E LT A A B ks, A FEER, SRS EAGTF, —4
SRR DR R R A AR AR K B & o AR 0 5 1 R (AR & 1 o kS R, 24
F H1 k% B B AR /IME K R Bk A

B A RS BRAYE ATH ] — R E RS R TR 5 A K LT
JEHI IR 22 518,

3. REskAh

T BE I L AR L R Rk [E  [E -[ R t T RE R B R - R . W
wﬁwﬁi#ﬁﬁmwﬁﬁéﬁzﬁﬁﬁﬁﬁ%%Wﬁﬁﬁﬁ@ﬁ%%ﬁ%%ﬁi%ﬁﬂﬂ%@%
R IR, o B Ao T 7 A 1 BB/ Ra 3, BT 2 - 3 AREHEHRE S T S - R RS
E%%ﬁﬂ@%m,[ﬂﬁﬁﬁEPJE%{’EFHJJJ‘E/J\?%&*H,ﬁz%ﬁfﬁﬁﬁﬂﬁﬁm?‘émﬂﬂﬁw
B AT LI Sf 25 % 57 T 3K 1 < 7S (5] 490 4 o 4 o S T 0 [ — 7 LA 00 0 e i
S Ty P T O AR /N N E S RE b AR HE 22 D il 2 3 BE — B X ) ) e
It ELREHE B2 89 45 0038 AT LA o L TE PR M B B30, A 2 — 4 R TR
V2 ) T AR RS /AN o S8 6 M L FERE 225 3 | — /4 F. 6 ¥ 588
BT S o(N « m ) A4, B

F—ob =0 (2-3)



