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0.11%, #E88E 2 TO0.09%, ##E 3 T |[FE8EIEE] 2229  0.02  0.029 0.12 0.029 0.002
0.24%. FNEREEIECO S oy [FEH2ELEG] 289 1.08  0.27 0.093 0.014 0.02

. AEEIE S| 5.0+ 0.022  0.011 0.12 0.027 0.506
MRBEO LN, ZOEEE LT,

BB 4T » 7= BRI £~ T Si B o Total C: JREE—RAMEWRINE, Si . “EMbEESEEEE, SiY 3
L B 7T X RENIE In: FEKE ST ARk, P TER
RGO T NI S TV peme s ook, S « BRBE — RAMRIRILE, Ti : FERA TS
ol E L Si% A HEpE g AV, R St (&) affLTunan
B CTHDHIZD, EmWIRIREE TGN SN D Z LI L » T, WEREO AT 7Mooy
U (8i0) A (1) ROISICE > THRIEENDZ ENEBEZLND,
Si0,+ 2C = Si + 2C (1)

3. 0%C—1. 0%Si DIRES TlE, T Ot DO EHHRE X 1350°C T, T EOWEEHERE TIX, X
JEDEWCHEIT L, 5O Si BT 5,

o T, WIS E LTI TFTOZ ENEZbND, KERTORMIGEMIIAEHEA DB IE
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LiETC2RMIRELZZE LN, SFHOPFEEORINY TREAZE LGS, SHI23051E8
DBELRMNET S, Z O, WHIX 1500CLL EDOEE CRES N, FELWBLRE
INEEASE Z V| FRICRESE 1 EREEE 2 TILCU DR oo 7o & B X bV D, @ BT EIEMRIE X
JAPEENAR T T DREDENRH V. FFICRE TOMBRENR S 5720, BREREL-EE 2
DAV N OEE IR O (REFE ) R K E N2 RS & BITRE ST,

B 4 \2HE6E 1 OAMNER OIER G EEZ /T, Mok 1 Tl SROREITIESG ~EEERHIRA L
e ADEBETEENBHIXT-RIZR>TND (A), EFITHEY AR TEHEOABELTE
D (KHIB), iz, $#EFICAECTERPLRBADEAELTWD (KEIC), FRICOZKIZHHK
HEATBRRNPNET TS (KHID ),

PEIEREORPUTILL T DO L 5 TH D, FFHALREITR 1 O C OFHENS bHLETEH L 51
E[E B ARTEE 28 1420 ~ 1430
CThDHIZ, FrAREEIX
1500 ~ 1550 CREJE ThH - 7=
ElEbns, CEDIKTILS
FAEZELS L, S5 ICEEE
RHIRF DI Z RE LT D,
ZO7H, HIEIY AR O K
FELENORREE o7 b
EHZ D, HEGOEEEE T
D FT A DIFEA IR (TR
5 R IR B D,

£, st owpEry 0 B4 RE1OME

RFCAG ERE P 1 —R U ARA Vo TREZ DTV ERMLN TS, I—R U ARA
U o 713N OZEK (BEFR ) HD WIS N LR LTG0 CBRIST 2 (2) AT X
STHEKRLEZOICE-sTHlEEZ SN S,

2C + 0,= 2C0 (2)

ZITC, BELOBMAONEN (BIEHOERE HZRLX—MEW) ok, Bz, 8
ECIL, S MEENDHEAEICIE, Q) ROMISIZE > TRERBIbME AR L, T—R KA
V7RIS D,

Si +0,= Si0, (3)

FEERCPFRICEGEZ O, KERNGO LR E B, BENE T T E Thvanize
DZEThD,

BAOREIZOVWTIERBEZOKRE RIMEICL D b O TH D, EEEE, MEITIUHET 2 25,
WEERII S P I Ko TR E NS 720, REMNZKE R5RIGNBRET S0, Hli 3
EXET,

IO Enn, 2EIALRE (#2, 3) OFFEFRTIE, REOREN E 2@V REE
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3 FEHRKER

THFORYITT LEITV,

Ll FoRED TRL,
AUES LA LT 0L ICL
7=

X 5 (268 2 DAL ik
KREBEZRT, IR 1
AR P & 72 > TV D D3,
KHEVAIZRTHEDOE 51T
BBEL TS, £2, KE
B CoRI SRS OHET OREIX 8
WLRREN B, A 112 813
OEL RN, HAICE-T M5 2iE2DHE
U BN HIRT-HEENBERIND, ZOBMBE LTk, 812, Si ENRHEL
7oy, CHED 2.4% K<, CEETIE 2. 73 L HILEERERD C BMEVWMAIIZH D, Z D7D, 5T
MWL IpoTe 2 & b WRRENE LR . WHOWHFBENENT 522128552 D,

ZHEGE 3 OBl Z RS, ZNE THRAATASE 1, 2 2SR T IER IS Tl
@%Mﬁ%ﬁ%f&é WAL BRSE TIRREERHIC BEN DS BN L WD @R T 5 Z & THy
B L DEFEMENBE S, RARBFILNG BT,

HGRFICIE, 2 E TORBEEBHAA TBIEINTZG D06 DOAKIEDORE LTI o7,
Clb AN &R0 Ti BN & ' 3
LbDEBEZ NG, Biad
(W2 Ti 1% 0. 5% OEIMZXF LT
0.2 DB ANH Y, BBHE L
DORISIZFE L, A7 7L
Te&EZD,

ARG O B BB & B HL
TERMhol=T-0, el ~
SOLERVHDHNTEDI Y
oAl A T o T, e
T, BOWNIZ L D8R D
%%&m%ﬁﬁﬁ_%%%&
EL. FlZIE, s ORED
Ak L TR - L B6 REIDIME
2 BHD,

B 71248 1 O ONFBMEIIC L D 7 ufilikE on T, LIRS RN #
2400 O AAFER CHER, 1 u mDF A YEY R—Z hCHmIZE B2, BRIRICIE
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5% FA Z v (5% BE — = F LT v a3 — iR ) Ao, M TH D72, BRI
ITEAHZA B (a, b)), BOFEHESITS—F4 F ThD, () DAKRHITRITERROMIT
T A2 A T () ORAITTRTEA L Z A FOFRIBIEE I N D IREADOR X MnS  (Fit
b)) Thod,

B4 8 IZ Rk D A E FBMEE (SEM) Mz =7, BERICE->T7 =714 FEMITE
BIN, BAUHA FORIREITED LR > T DEET0NED, £7-. BEEEOARHITRT

K8 SEMICKARE1DIYOMAH
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3 FEHRKER

BF IR B SN, T3 — RIS (EDAX : AART 4 U v 7 24) 12X 2 55T C
MnS TH 5 Z L MBS T,

[ 9 |2 Rkg 2 DREDSEFFIMBET LB I 7 n kA AT, BIERERTH S0, HA—
ATFA PBTYRTA b GBHERE) RTH Y, AVKLROM#ITE 2 > 24 FThD (a).
(b) DIEIHEMETIE, /S=F A MELTHIA— AT T Ak OEFIH 7235 A0 B2 &
o, () ITHEOFRIBTHY, T RI7A NMROVIGEA—AT F A FORIFITITEA L Z A
PORIAED BB, () 1 () OIKMETH S,

Mo HiE2miE (5mmE) O/ Ol (). b) . (. d) FR

10 (24230 DABL &
RS Tl U 7o B i D4R
FAZ RS, AEE O REED
o (T mm %) IXEEEEETH
L3, BIS 0 EEOKRES
5y (10 mm £ ) 1L BESFEL T
» 5, 111248 (5.4 mm
JE ) O O %2~ T,
XA T T 5,

T D O AEEEE— BEFEEE — T AR OO BRI OV T I E TRD X 9 kFtne
INTWD FE4), Maurer IZC & & Si Bl XA DOE2 £ LT- Maurer ORI 2/~ L7-,

10 REIOEANYDNELHE () RFAR. KT
EEREER. (b) BEDIE
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Si BOEK TR CEDIKTFIZE > THSMEL,
D OTLEOEIMIB - X—TF 1 Lk
o7 =T A MG~ ENMT D, Greiner &
Klingenstein I% (C% + Si%) & #iMDORIE D
fREF~, (C% + Si%) DM & WE D HINIE

Ak Bk —> X — T 1 MEgk>T7 =T A b
g~ L BT DI A R LT, AgEgk L 3
— I A NEEOBERARIZOWTIL Jungbluth & 11 24 3NEOHE

Brijgger N EEELOWIE L C &, Si & & OBMREF T,

T D DR OFFRIGAT L BRASRAITIE R D03, Bl AT, K83 D 4. 62%C, 0.26% Si
T, HEEEk - 8—F 1 MEEK (X—F o M+ ORES) OBRERICH D ETEIND,
Weo T, BAMEORE WVEITRT A, /NSWEN Y RITAE, KORITBEEKIC /2> TV D,

B 12 12HR0limo 7 afifgksd "y, V7774 M (BAVEA N—F—ATF 1 ML
Bl ) OFHICELROBENHE L TRY . #2830 O L FE Il S IcMiskn ey | %
DREV BB BEHOMBENRZ D, (o) 1T3—=F4 b & RER» O A2 28R TH 5,
(d) FBLIRESR O ST S kT, SRR ES O MR R EBESRSRHT 2 EREEZ &0, IR
FLZIiE B ALEREN (NTRESN) ITITh B8, BB S—F 4 N Th Y | BEEENIED
ﬁ#ofﬁ%®i@@ﬁkm¢6ﬂ\:@ﬁ%@ﬁﬂ%@%ﬁﬁhb%ﬁ?ﬁﬂ?%éoit\

f[r'.@

12 BAYBOI/ A @. (¢ ; T#o 7mm, (b). (d) ; £&B¢ 10mm
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3 ERRER

LT T4 N ORBIERN Y ORICEAZEL, MIVED FHRMO LT T T4 FBAlIcH 5,
13 \CHEWTT O 2 kA RS, BT, 8= T4 MBS ORI LR & L

DI SEOWO JR BB T B, () DRENEAT X4} (BHLSEIER) Th b, ().
(d) THE, /S—F A B HUTHEA 72 S @ R SRS S HH LT B ( =m =—JR) 2SS S hb,

L 3

13 RESOECI/OMHE (@. b) iwm. (). () FR

K ATERE g & BEEO RS BT R L B A A T, s, BdA IR 2 1SR &
I TH D, BAHKITZTNZTNOTREOSEEEY 2 100% & LT,

ZOSHTRERI D, BFEETANIE 3.0 ~ 3.5%C, 1.7 ~ 2. 1%Si OFEPHIZH 0 . FHERKIIIZ b
EEENE S o & N2, ZRERORED No. 1 ~ No. 3 TiE, 0.2% ~ 0. 5% KFEENFD L
7o HEEDOFHAREROBIZRD SN PURPE Z > T D, Si &IFEEFHEBEMEIZHTH 0.3
~0. 6% B L TV BN, Z OB OEIE IS DOFFERF OIS R TEEmWVETH 5, 72,
[l —BL A CHEL TV DI HBDL LT, DXL 2ENEDAE T TND, ZHUTEG R
NTETHROE DR TR0 | WSS EIRE TR SN 251 B R OE W K
HHDERDND,

14 2B 28 (P2 4 ) o R0 BRI A U513 0 oWk 4 =7, ke
LIIBEICR BITWVIEOHIEY (1.5 m/ES ) ORILThHsd, (a), (b) HLH_A—2ATF A
N (AL > TEHIT =T 4 F) OFT > RT7A4 BRBEINDR, (b) OFE T,
KIEMIHEH TR 5004 (1) »EEIh D, K15 IZENENDONMEICISIT D IERHME
ERT,
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Wi

14 (a) OFFTY PREBTIE, K4 BRIIHAES & BEORD DHTE L B EFHME (nass%)

k=

STEFHOMM ORI NS, B =X BHNo. Total C Si Mn P S
BTHEAROF Y RS54 MMigm |AalPEL 1Y) 3.19 1.79 0.35 0.083 0.022
. _ K2 (P r 4 7) 3.24  1.73 0.32 — 0.022
RHEOT =71 FO5E &AM 3 g 2 A ") 3.52 2.05 0.42 0.12 0.030
T7 =T 4 FTHREBFIKGAD #5822 4 7)EAE| 3.70 1.42 0.36 0.096 0.016
RS FOEAETHS () o |[Fw2CHEXA7)EE| 3.31 1.02 0.26 0.103 0.02

N N3 (g 2 A 7 )EA] 3.70  1.42 0.36 0.096 0.016
BERHLRK () DRFIAZHD). = R 1 3.26 1.77 0.35 0.083 0.021
NoHORFOREHIIN—TF 4 b [EgE 2 3.01 1.80 0.29 — 0.023
Holz Ptk EAA A B M U7 GRSy VB3 3.13 1.76 0.30 — 0.024
B TALE D R B R R ELA 3.70 1.42 0.36 0.096 0.016
° = SR D= AR 3.31 1.02 0.26 0.103 0.02
NET =T A MR Z S ARE [EEESEL A 3.31 1.02 0.26 0.103 0.02

Sz el LM TH D (15 1otal o, e — ARAMRILIE, Si. Mn: 8RS T T R~ TRk,
SFIB A5 R). 14 (b) oz P:EY T REEREWOLEE, (=) BN TZD, oL
WL, () & REETs
HA, BEROOFETIE, /S—F A NSRBI 2T BTIEL | /8= T A MHUTELR D
WeE A 24 Faedtt (K15 (d) REIDZ2M) 72 2 >OENEEIND, FT-.
R KReEAZA FbEIEESND (K15 (d) REICZSM),

BHEV X 1.5 mm & BRI AR CPE& A7) KmElZimWEs 23k & L TRIEL
ez, AL TR 6, ARAESH & LRI 2N T 2B TH D, £, BHIEV DX

(b) REHE
AR AR T P R e BEE R SRR E WD, B AV A R RSB LTV,

16 12X 14 OFRE CBIE SN RBEEHO I 7 v flikz rd, (a) IRKEA, (b) 1EHKA
DI TH D, (a) 13/5—F 4 MU REBSNEE LIERET, =T 4 b (WA —RAT
FA R ) ORI o TERENEET D, (b) T, 7= 74 Mo LRE RS (KB &7
=TFA MDTURTA N (KREIC) BBIEIN, TV R4 FOT7T— ARSI 15 12~
TR,
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3 FEHRKER

16 Y REHOMAEE

2)  SHEIEG DI R

AL TIE, FLVCEDET (BR) DRI 72200, @ ENGEERmE 2 v, b
BRI K D WLRERZITV, O 7 n MBI 21T o 7o, WRRIFIZIX AkHz 0 /& J8 e 35 A g
iz, U B DOIETHES OMBEONESE 1.3 ke 2K 17 OIEMHRKIHE-> TIAfR L, 6 =
EERS D CO, BUZHHA AT, HERA A XL 10 X 30 X 100 mm T 5, BRI ZNE 1T
MLUGE T ORBRA LG Th 2.,

WSROV, FHE L. 1550 ~ 1600°C T 10 /M fRFF L7z, EFRZ > T, 22 FH TH
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A LT, BT SI L KTERKE | 4
Fiee = O KAEIRHE T VAR L T R A ) 1550~ 500 \/\
DRFERIE L, 0 Lo THINERS 2 & ”m“\ﬂwm“ S
o TR B EEAbND, MR RST g L
G, FEEEMEAL . RIS 10 SRR 2170,
S, S BICBEIC 5 DRE%. 5
RN ERA AT, .
% 510 BEIAB BB L Lk 72 3 D RS 1 R
A TR B A R, AR i Uy 1T BERREROBRTE
BOVA I Mk 5T, 0.55% I #5  SEEOBEBORBORS AR (rass%)

JRUTz, Si& P IZIETTOM  [ENo.  [TotalC Si Mn P s T
BLY L S L. Mo &S b5 |BEBE *1 | 2.27 0.022 0.008 —  —  0.002

fEPE *2 2.31 0.02 0.05 0.12 0.029 —
Bigeatkl*2| 1.65  0.02 0.01 0.13 0.016 —

Wb Uz, s 1130 F2BR D7

BEE D SR ZFE LW, Si & [Hs1 1.47 0.13 0.037 0.099 0.017 0.001
Mo 3N L 72, ZOBEHIZ DU %1 Total C: BBE—FRONGEIRINEE . Si - B {rEEZE Bk,
T, 3 — 1) TRz, n : BERAT 7 KRR, P2 T ERHIOLL
B FEME, S RBE— FROMRULILEE, Ti : RERG T T A~ %
18 [ZWrim @ X 7 v ik & R Stk

T IR A A—F 4 f ek F2 BILIANE

A BA MPOERINTWD, BAUZ A MIVIEA—AT T4 ORI & NEIZ S #k o

JERETHAM LT D (a), FERHAL (b) TIE, 7 ORE 1 LV b A ¥ 1 FASRIROTZHE
ZLTWD, SRE A A ORI IEICITIK A THR O MnS B S D,
LLEDOFERN D, 38k 1 OBMSMTEE TG 2 O RMNHRF SN2 LItE > T, €

EMETF L, Ut TIRFIBHEBE DS EH Lz, 202 L3RG OBHRANPEL 720 | £z,
FUFMERTRLS 720 | 4 OABLUIRT KO ICHBRIV AR EFENEZSI SR I LILEEZDND,

X 18 MERRRICLIHAMDI/OMEE (@) X254 by, (b) FRRMBH
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3 ERRAER

3) MEOMRK & MO B I T :

SEOWIEERTHIE LS R lves | | 3

BB RSERE v H O\ | ®iEe b
HSi BODVRWVEAITH D, b = N R | i : %{H.};ﬂﬁ- ;';K
% Fe— CR2EABTHRIER (E5) b el f
TRTERIODE SR B, L, o ™ 5 égﬁﬂlngﬁhgﬁzf
SREAAHI L TR | R OBE gy oo -m~-*3/fm m”mﬁcﬁ”%
(XS B0 IS FRELL T CThDZ & B 3 < >
B, Ch TORTR LI, Eiz, Sild | foe ff
BIMUBERR TH I, BN \mff N
LD ST D VWESE 2 AESE 3 | ?:;E'_lﬁ%m{-_-- ----- S PP ..__a_u____;'i’_z_:
BRI 7558 (@), JEE (A) 1R |
W (CE; = C% + (Si% + P%) /3.2 ) & ~ 1
:

EAEEANC C% & LTHER LT, i S RS TR S N R o TR R

SEB 1 1B IEHT BRI C AR e
B 430°C Tl B 1= . B3R FalELJE ¢ 19 FeCR2unEaERERLETOETRD CE
+ 100CRRE &5 &, BIREENE < 20 . Dy OREEIHE & OER £ OUUFEA K& N, S
2UTEEBE L D b Ch 3 E < (CEMET) ., 22081 & 1.2% e/~ BgMbME#E S D8, X
9 DD TIX, RIFUCBEOMHSCE A U XA FOSBEBNBIE Sz, M3 0 Si &iX
DIRNH, CEENC A STz, WL TH Y | HEOMBRIIFER/ S—F A MU IR &
LRSS Lo, BRI RS (N84 A7) & RERT I RICIER IS O B AL CL R
FAREE B | $FEMER R DB WRETH D, 2. Si BbEnizd, EbnEEIn s,
BRI RS O 2 7)) SIRMhOFRRIC A, €, Si AFEITE,

FHE H35E 70> & 5808 S 7= SRR EW OfEAT B & L C. KRIUE L AEBROSFEOMRZ 2 6
WEL TS (E6), Fk 3HEED RERSCR/NRIL) 1 3H L8 0 A#FEk T, PlinA— A
THA POSMHEIZK T LD HEFEL, MO KRE I0D, BEBENSKE W=D, C &I
2.3~ 3N PREL AL bND, Fo, BRALKEEEE] OWNEHEIILT 774 F T, M
BN 1%%$%@%ﬁﬁﬁb%ﬁﬁm%%: IR L HEE SN D, RS FE DIk
BREY ) O 3ENTEILHTER, 1 TR & WS gk, 1HIET =T 4 h+ BTN
— T4 N THD, FEIRERD DN ENHE STV R0 A, FHE U0 2 5 BREL S 7 b gk
ZFEELE LRk K> CTiEo [99< ) 28Tt - 35S L7 EIRET D, Z ORFORISH
BooSiEIT0.2~0.6%FEE (E7) LEEIND, Flo, BRRICLsThIREND Z & &,
JFOFRBRETOSI or AL JFEKROFIRIES LFEEREZBET L2 01F, KENTIED
BN, BEEERER T EdR OMELL T DK Si T, C OFARFIAIXX 19 ORREIOFIHE & 2 5, 1=
720, Si EIXEMRRFICHEESER ORI AR RN O LRE L TW5DH, ST ERb7RnwZ & T
FSE LT 0, HEOGS, TS OMEN DN ENHEEE L TR LD 7D, 1]
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FRRS il HH =857 7 ST U 72 SRaIE O 18 T2k & MLk 22

KHID C BRI DR R Y & E XD,

4 BHOIZ

FRIG Mol oD O HEALRTH: & HEE S 2 KB UBRIERE )~ b IE S-SRI D8 2 JEI . 86
PR DEITCEREIT o7, RIFLUTO LS Th 5,

AESE 1 (1. 47%C-0. 13%S1 ;B ILHTE ) (X5 0 AR B E U, 38 2 (2. 37%C-1. 17%Si ;
LR EEEE ) ITE T ORI LHEDORT BB I NN, BOHEG DR, #e LToH
e DAL D, B 3 (4. 62%C-0. 26%S1 ; WILALEEER ) 135 b EFIL & TR RAF TH > 7253,
HIREBESH O S L - T, fTHEFORMENRE LU,

AEEEDOHE DT/ OAARLRE TIE, ZALE ORI xHG L7k Th 5, F#E 11T A
VEANENR=TA N REE2FHEA—ATFTA B (N—=T A ) ORI ER L OE
AVHA NOMBECTH D, K318~ T 4 FFEMITRE E a0 = — RO RN
THMMTH D,

BRI R A & RV A R P AR IE R R EE C (3.0 ~ 3.5%C-1. 7 ~ 2. 1%Si ; di It bekiek ) |
b EFEMEICEN D, B AR IR DT WSRO HT D Ok I, A —AT A
NRIO I SEi B D D VT A X A MO b B S, EamTEROD, Zh
OORMET MM THL Z ENEBEZHND,

B ICEEE L2 8B 20 &2 L T2 72 & & L2/NESHEBUIS (R & v & — RikBR,
(B) Y& > & — R SN WO 2 RERIK (L' o & —MEH T L — ) IR B2 LET,

<& - SEXH>

(E1D) WEBRAEZES-BERUbE & — MR AR A2, 26 (LM A B [FREREZS
RS R BRARE V ] 1997 4

(#2) RERFEZES-BERUbt v — MR EFR(E AR T E A B THE R B R B s R A
IJ 1989 &4

(3 SHARMEROEMICE S

(FE4) FlzE, MEEZ, KBS (SRR — 58E] #E 5 1953 4, 42 — 49

(7 5) M. Hansen: “Constitution of Binary Alloys” , McGraw-Hill, 2nd Ed., NY USA, (1964)

(E6) WBRFEZER-BERbE ¥ — MIREREHEAM TRKBES HE7. HEETLHE A &
H A RIER BB ) O &R (SERk 3 4R - SRR 8 AEFE TR A SURE ) ) AR BH 38 BB R A
HV ] 1997 &

(E7) wWERBEZES. BERSUURELEEME  EAEE, NERNE, ARML—, MEET:TEIEAA)
BT AEILT e LRI D OB & X Z IR ORI R OSBRI TRE RStz »
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