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1.1. BE

AECHEHKOEARAL THBFe-CAL LFe-C-SiAQEEAEMBLLE
BREBEORKEGEEZBELNILEdELE. 22T, HFLCERLE
BHOENSEZ2AVTLERAGOEN BB EERL, 7L — AENE
BriE-CANKE*REREM LCBRIEE. “0B, ARAEABEIA
HER Y P B pEnil, BEOKSEHEYOMB LIRS OT,
BRENDZMBEHALPICTI20I, XBEFIKKLo THEOCHERMBL A
R, RFEMEBICEENETFERE CIVoAKRLEABL, v 12D
Ey ) — ABWEHFTHEIZAELE. DP0T, TOBEHEKBEZEREL =X
W AEE LB EUVESOERIZSOVWTRLFETHEN, AEKLYAE
HHB LT ARBERREBEC OV TORIELH LM LK.

1.2. EBRAE

BERXENMFATEMRE, EEBERENBICIA XL LFe-CEEB X Fe-
C-SiB&%#BRL, B1-1ZT-T X5, 20BBL2EERTE2ANVT
NESMmOAXEPICRIFILTCEBI Y, BRFEEZER L. FRLE
BHOMKRER1-1IC, MBER1-212F77T. AEABXUCGAEE&CTIRE
#$G, §E@BTREAXBOENFHELRERGEAMEAR THD. EHMITIIRE
I EN0.49MPaT 7V v P77 A MAELAEZE & 3mm, 50X50mm®D R R
W (SS400) Z AW, BRHIZIBAXBRETABHEBRZAY, BHEHEL X
CEHOXYVEEZ TN FN200mmB L 20mm/s& L 7=

BRHEBOEIZASABIVAACTIINO. Imm (HEK) & M0.4mm (&
B) L, ZOMOALTIEMN0. dmme L. &4 OBEMNKEIZEXE D
I21.0X10"PaTHZHAL, 473~ 1073KO R ERHBE T3.6ksBEE L =%, 7
PORHMLHALEEIECEALL. BRLASIORBEBIOCERE I
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WTRZEMES L OE Quartz tube e
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EMETFHEMECL S M o o
. o o <——— Electric fumace
RBE, XAEFB LT ° :
WERRET o . W
— Molten all
BEHBEBOMBRITE % o e m
o ) (o]
FAZ—NVETERLA o o
o} (e]
g21L7~E.
PR EEE®ROME I X
w4 7uEy - RBEE M1-1 HERIIER
FErHA VTR THE
0.49NTH|IE L 7=. R1I-1B5EBEMEEENEBROESEHARK (mass%)
X#BEBEFIXTS 7714 b
alloys | spray rods sprayed carbon
Ao R —F) IO RA—H
coatings saturation
PEx-EHEEEHWT
C Si C Si rate
BB& (FeKo) ZRWTIT
A | 381 - 376 | - 0.88
o 7.
B | 440 | - 436 | - 1.03
44D, E, HB X U1 X
C | 370 | 145 | 353 | 143 | 0093
z 4T3y DRIFE4
PRI £ O TRAT R O RLEE 5 D | 207 | 217 | 180 | 204 | 050
HEMBOIZKF~DE E | 212 | 402 | 180 ] 395 | 060
HuTw, BRRTERE F | 300 205 | 256 | 201 | om
L7. 100mesh® 55\ & G | 284 | 391 | 263 | 397 | 088
Bl LB RICO VTR H | 432 | 196 | 351 | 197 | 097
BL—F-RESWEE 1 | 407 | 345 | 343 | 335 | 1.08
SAID-100% AV CTRIER 43 i J | 425 | 196 | 396 | 204 1.10
FRIEL = K | 404 | 294 | 378 | 282 1.13
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1.3. RBHZR

1.3.1. BHHEHFOHMEBEIASLIUVBIHREDERK
BREFOREBSHZE1-BIZT7T. KEBEOSMMBIZ/EL<, 4D, ER
X OITI100~120pm, B4HTII30~40umiCKBOE -/ BRLND.
BREANEZRETEIRTPIPOBFABOTFHRKLRIETS2DOT, BHEBKOM
RIZHEMBOMK ERRDZZIEBAONTVWS. BHEREADOELLYD %
T—VBMRIIE--TREL, BOoNNERF LV ORBEBLOIARELZ S
LE. ZORERZR1-1TIIART. RCEEEGEGABEOREFRAMELED
BTRLE. BRHEBEORZFOBIDIZEBL TIZIARZOB DT L2, W
X ODDEETHEMIVLVEREBO S ARRBEPELSRDB, T
BEOLREBIVCEOBELIZLZbDEZEXZLND.
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alloy D alloy E
15 15 t
10 10
5 5
& o LLLT o .
§ 0 50 80 120 180 0 50 80 120 180
g 20 20 -
St
2D alloy H alioy I
15 } 15 _ )
10 L 10 }
5t 5+ F
0 L1l 0
0 50 80 120 180 0 50 8 120 180

Diameter. d/um
K1-3 BRIUETFTORES M

1.3.2. BHEEOHBRHIIRETEEEREOESR
B1-4CHLEFe-CEESA2K0. ImmEISZBEHLTHELNLEZRBEOX
BREFTREEZRT. SEAODKEBKREIA—RT A ML FEBBETHDNF A
el PO PO R RBIENbME. BRI BT - FTHBDIL,
mHBOEREBEETELMM TEIII L LEREARCRARENICLIERRBES
MEETIHII LB ELEEZLND. TORBEORHEKE O X FHRMEM
BEB1-5ICART. A—XFF A b e BORXRBIXTERWAE, —iIiZ,
BEOBICATHOERIL, BREOFRACHRRIIKETDIZIEHAMOLNT
WA P ot bBEHLEEBOERS cBTHAIEEZILNS.
1-6 L:J:izt(Dé}&A%%JOAmm@Eéb:fé%ﬂ‘bf:&ﬂ%@?’é%bkii
BIXOERLERBROXABHIRE LY. XHREHEEICIE54° 7 559°
DHREBICOLEDIEEVEFTE—7B4ELCTBY, EBEZRET A EMN
LW, 6T3KOERLIZK 2T, §FTIKEAVZ A4 FPOBIEVWE— 7 R4
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X # [ #r &}
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alloy A @ FeiC
(coating thickness:0.4mm) 0 e

= 873K
g
- [ ]
5 .
."5‘
8 673k
Z
&
L
g
473K
as-sprayed

i 1 !

45 50 55 60 65
2 6/ = /180)rad

K1-6 ©&A (EE) OFERLICE S XKREHRF

LCTWd. 8TBKDERL TR 7254 A VFALA PODE— 7 BELIR
B Emb, BEAVEFALAMNBRELEZLBDM»E. ZOERELEECE
FTARPEMEMEBZE1-TETYT. P ORBOHEHYBEA L F 4 MT,
HEORMOGB 7274 FThHBH. 8T KTREAVF A PRRERLOTRH
LumilBETHRET S LA D. 2B, BHEF-CREBOEREL
EHPMBOERITIEEALRLTH S.
B1-8iELHBFe-C-SiA@CEN. ImmEIZANLEATTIORBER &
CBERLERBEOXBREFRETHD. A— A7 A4 POBRHE— 7 iXE
WAG4.7° L2oTEBY, TUWRIZTARODEABIZI > TE—XFT A4 O
BRIFEEBBAOLEZEDTH S.



M1-7 A4A (EE) 28T3KTHER LRI
D N TH P8 A R

1 T
alloy C ;
(coating thickness:0.1mm)

873K

Intensity (arbitrary unit)

. . as-sprayed
45 50 55 60 65
2 6/ = /180)rad

M1-8 &4&C (@K) OERELIZEX 2 XAREHEE




ABKOHER L TH—RTF A hOE— 27 3EAL LRV, «c ABHERL
Tk, 49°, 53° BLU56.5° 2hF LIZRWEVEIRE -7 BELS. ZTh
LbOE—273F, A7y PAKBEERD « B2 « 'MICHMRT DR EIT413
~4TBKDMIZH D LV HSare " ORRENDL c MBI SMLTAEUZ ¢ 'HI
LdabnLEZLND.

673KDOKER L T, — X7 F A4 MBHEEL, ¢« HOBHE -7 B LV H
M2, c MORERBI b OEEXOND. 8T3KDOER L TIX,
TAUVEAL POV E -7 BENS.

T T
alloy C
(coating thickness:0.4mm)

673k

Intensity (arbitrary unit)

473K

as-sprayed

1 |

45 50 55 60 65
2 /(= /180)rad
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B1-9FAMR0ALCE20AmmEI BT LEKBED, BHLEZETEER
FUERLEEBOXAEFRETHS. BHLEEFEITCRA 2T F A
FoBEIHFE— 27 £54° 2559 oFHAICEBAEAVEIHFEL— 7B ELTEY,0.1
mmEINDAECHEBEZAMBKTHERLTELNEZRBFEBICELL TS,
ATKOBER L THEFEHBICELBRONZR WA, 673KOELER L TiE A —
ZAFFAL POE—IBHEEKL, e MO -2 BHABICRZ L Db 72T 4
FOE—7 #8BN5. S KOERLTHEZ7 254 hE® AV HAL FDE—
I ML RBIENL, BAVEFALSMNERELEZEZ ERNDND

1.3.3. Fe-C-SiA®BAHEEDMAE

0. 4mmE SIZTHEH LZFe-C-SiAE DRV A RELCERKEBERLELE
FORBBLIUOBAODRETHER L EKRBOEEMBEZER1-21I277F. R9F
DHRIVEMIIDZIEELE, G, IBRIXUCKEAEZY AR (2.8mass%U L) &
& T, EMzHDE8&€D, F, HBXUVCIXE S 4 % (2. 0mass%L T) & T
H2. T, R1-1Zx-"TX5iZ, €D, E, FEXUGITHEHFLR T, &%
DHLOIFLEBMEARICEY, €I, IBLUKIIEX£&E T, 8&HIES T
5. BHRHLEFFEFORBROERERMIZ, BEXKEETCIIA—RT T 4
M, £BBIVBERBREETET cMDIVETENLEGM L e M THB.
e MBRFETDHA ILREBRBAEROEDIZIENPIZEBEEER LR L T,
B TMLEI EITLDIDTHA). ATBKOBER L Tid e D ¢ 'HIZE
L THEXL, 673KOKERL TIEEELG, IBLXUVKOMITA—XTF A |
BRODLEN2. S LIZBEEFPEHWVWSBKTOERLTCREZEMEMD 7 =27 4
FBLXUEAVZ A PERB. 10T3KTHERT E, &7 A4 KALE, G, IB
EVKTR 7294 PEBBERY, ¥AVEL PO RBODLNT,
EBEryA4ARESTIHEVWEIZBD L.

F— AT FA POBTFEREBH LT EIB L CATIKTHERE L =4 4D,
E, FEBIXUG, 2LVC6NBKTHERLEAEGCGORBE TR ELE. BTEK
FHERBLUCERLBEICIZEALSEFES, TO@MEIX a=0.3629~
0.3638nmT & o 7=.



F£1-2 ExDOBRETHERLEFe-C-Sid&RBEOHRKM

tempering alloys
temperature
E G I X D F H J

1073K a,G a,G a,G a,G a,f a,d a,d a,0
873K a,f a,d a,d a,d a,d a,f a,d a,8
673K a,e',0 a,e',y,8 a,e', 8 a,e,0,y a,B a,t', 0 a,8,e' |la,e'0,y
473K v,a,t' |v,e%a,0 |e\v,a,8 |Ea,y,0 | v,a,e' |v,e%a,0 |[e\v,a,8 |c\a,y,0

as-sprayed v,a,¢ v,e,a,0 £,7,0 |e0v,0,a] v,a,¢ v,8,a,0 e0v,0 0,0

£ :¢ phase, a ferrite, vy : austenite, 68 :cementite, &' : decomposition pruduct of ¢ phase,

G : graphite, ¢ (') : means that ¢ phase has ¢ decomposition at least partially to € '

1.3.4. Fe-C-SifERAHFREOHE

B1-103HBLERECEOERN LEAISIORBROEEH OO X FEEMEM
MRy, BRHEBRIIBRA AT A POBERSZ» S 5K LR F 2K
BLEbLOTHB.
BRHLULEFIOAELRBEGKEBE TR LEZT LERZIRER-T, XIZHEH « 18
&emﬁﬁﬁbriﬁbteﬁﬁﬁééné.ﬂ1;nmﬁ%btii®;
DRBOEEREFEMELEAREZTT. QREBENLEEZFIORETCOES
RMEFERERBEABRE L TR LV ELBEINLEGET, EREBEOFRHEHLE
MRZS5. MR IORBETOREOIIEEL LT, B LEERD =
B=—ABRERLND. TRERLAL P REEBLELOIZHETWS. 20
BMITEORREITMPRERFIZIZEEET, QOITT I ICEEDO LT
BIRbROND. (OHBHLARBESHERBSRIC, ZL TS50
BRIZEETDIILEERLTVDS. BMEFOHMBEMRIEBEOEE 2K E T
LROLND. BERE&EPBH L ZRROaIo=—DBIZR NS, &
BMLEZRRITOMBLIT()DODKBEOEENGRS I OCETHE COBEm L
BREZEZOND. BHRHKBRORFRAFOHBRARFEREICELLTHO

EELARLARVYE, BFIZR@WIZRTEIICERIIR S XBoELENE
BEN5S. Sare * A H L - RT7TFT v PABITL o TERLE Fe-4.2%C-

- 19 —



M1-10 BHLEETEIOASERBEO EEHK I
P A K83 E

H1-11 BHLEEZTEIDOEGKEKEO EERE FHEMEMB
(a), BEHKBEOEEW®E, ()BEHRNKKEDFITHE
(DEHEED B BEE



1.9%Sifd €0 VAR OB ELCRAKRLERZAVELTWDS., 207
ZAROFERPBPRRP»ELEIBEBROLELLRO D, FRECRRTZBHL
BLBELOBDORONE ) NFED LI HHL 2V,
BEEKEBERNIZZIDEICRR MBI EETLION, REFPEBET S
BICEBATHIWCEBESRGERRRDIZIEICEDZ2EDTHA D
BIBKTHERLELXHENBEVWERXEZASED, EBLUCFORBICHER A
BRLAT, MALEAVFIA MBHFHL, —-ZHBLTWDS. 1073KT
ERLEZERIIARAELE, G, IBXUKOEBETIX, KRZHER T 5 ER
THIOER I CH >~ TEHBEBFTHL, BTy #EE4€D, F, HE X TIDH A
RERFOAHTARR—F4 FERZEZ 7.

1.3.5. BHEBROBC |

B 1-1213Fe-CEEABIVUBOBERN LT EIBLOER LEKBEOE X
AT, IPICEST A FFe-C-Sia@€CORBEE A0 1lmmB X T 0. 4mmdD
HRELHETRT. ARABLUBEZAMNLATETIE, Ey b —ABWET
SOOHVUL LD # L, EHFCEWI X3, AE&C2BEHNLEETE
DO. 1mmE X DFHRICIIETHNTOOHvE KW, 0.4mm/E X O F A 12 X 800HY
LY, REBEMSEWEPESIIHI00HvE V.

BE&A, BBIXUCOWTNOKRBEHITIKNL6TIKOER LIBERE TR
KOBEEFRT. KU EDHERL TR, T RTORBOEINKEE
TL, 1173KTIXAM100HvE 22 5.

0. 4mm/E ékfﬁbthCSxﬁ&ﬁ@@ét%&bﬁgkwﬁﬁém
1-BRZT-T. BHLAEIFEITORROBIRIREEFAEDRHE VT ELRE L,
MmIAREEIERITABZEGEIVONEVVEREDL S.

BRHLEKEBTELLTA-RXRT TS PR 3EHENREBEVELR S
ERBIZ6TBKTHER T EHEINRERERS. —F, BHLEZRETERE
AR e MODINVIT e MLERIB 7 A RBHBERIB X CKTIIME X H3473
KTOTNIZHEmLS 25D, SBKETOHRRLEBEEZIEEALEEFLR Y.
LZADBIOIBKTHRRTEBIAIEEGRE, G, IBXUVKOBEITELIRK



YL, BVAREEIVOEEKOEN D, T, TARGHAEBELZELIRD
EBREIPETLAHDIERLEES IV ABRIBITTIS5L2THS.

1200

% coating thickness:0.4mm
1000 4

800

600

400

Vickers microhardness,Hv (0.49N)

200

0
273 473 673 873 1073 1273

Temperature, 7/K

B1-12 BRLAEAFERLIUVUBLADRE T3 6ksER L =LA,
BBELUCOEBRBLIVOEBED A, 70 v — XFEX
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1000

800

600

400

Vickers microhardness, Hv (0.49N)

200

273 473 673 873 1073
Temperature,7 /K

K1-13 BRHL-AETB IO, DEE T3.6ks¥ R L 7= Fe-C-Si
EERE (EEE) D=4ty h—RBEX



1.4, E%®

Ruhl & Cohen‘®°’}% Fe-2.72~4.39mass%CA & I & 'Fe-3. 83~ 4. 99mass%
C-0.30~3.2Tmass%SiG&€Z A7 7 vy PAA L THENIOumEZIOERD
BRHEEZAR, BEXKTRILELTF—XFF 4 b, £REMFETIIA— R
FFEA M, cBBLITEAVEA N, TEBXEZTRECcHBIERT D
EREL TS, T TRBRLLOORRERITHEVELRZFeCEEDEBENK
Bizix, Vvo7 754 MR TIRERL, F—XTFTF A M c HBAERT B
b, BRIZEIZ2GHEERR 7y PAKEBEIZEVWI LB a5, Z
NETCAHF—RTFTA POBFERa . LETORBBECEOBEFKRITIZL OB
EHEICLI-oTHRARLODN TE L % B39 0 B0 Ruhlbick 3 L2488
BLAEF—RTFAPOBE, WMEOMICIIRABEILT S.

a,=0.3572+0.0033 mass%C nm (1-1)

TOBEBEREANWT, BHEFEFe-CERADOImmEEIDOKRBED A — AT F A
FORRBECERD B L, 2.56mass%e Y, BHRHIZXVARLEZA— X
TTAMEIRBEP»PRVBAMIBAL THWDLZLENHBZ. —FH, ¢ O
BFEKIXTa=0.262nm (c/a=1.64) £KRF 3.

e HOBTER a LEBERFZBEE L ODBEHKITO>WVW T, Ruhlk Cohen *%
X

a=0.2502+0.00066 x, c./a=1.643 ' (1-2)

DEFEXNZRLE. ZZITxREIHTIREOREF -V POKTH
5. TOEEEIHE -7 BT a—Fekd, BEXBEVHEL TV RV,
COEEEDS & BITH3. bmassDRFLZBEBRL VWD Z LiTRY, F—
A7FTA POBEBELVIABEBESVREZEABL VDI LIRS,

BREBROF—ZATFALA MPOTrAERBEZDVW TR I LA TV
W, BFERZIRET STAROEBLEELA T 5 L, BB Fe-C-SiA £D, E,



FBELXUOGODEBRIZOWTHELEF—ATFTA FPOBRFEE»LRE DR
KBREIZL.7~2. 0mass%TH Y, Fe-CRLEDA AT+ A FP~DREDF
WAMBEORKRMEIZEY. Ruhlb OB FERMBELLS, F—XTF A4 b
DIEAREPRBEOVARBEZELVWERET S E, — AT FA4 MO
REBRBITL.9~2.2mass%TH Y, T—RATF A P IRFZBRMEZEBLT
WpdzZ ks, L2L, TOEBKREEIFe-CAEADER TOHRIRL D 1E,
2.56mass% &V 2 D&V,
BREBERIZLIZIGRAEFERT VIFIAMNT — b - A=V UV 7ICEABRT
ZrEBMmonNTNDE “?. AEERBOPMNEL—RXAT AL FODZRFT VK
FGARNT— 2 AR—=T U056 1L.3umOFHEIIH B, Fe-C-Sicd &
DPHAF—ATFAPMOZKRT VUV RIAMNT — b« A= 7 d2 (pm)
TEEPORREBECLEEBETOHMAEE V (K/s) OBFEKELTERAD XD
R B TWVD Y,

dz =113- Vv~ > 27" { (1 /mass%C)— (1 /43)} ° *° (1-3)

ZOREBTSK/SSEVBNAEVAHEERETHKILTLINT, SCERBO R
FYRIALPINT—b c A=V U7 Z(1-3)R&ez@#EATIEL, REAFL
THBLNEAHEEZIIXI0O°~1XI10°K/s& 2B, ZDXHITLTRD LN
FRAAEER EOB LIV KRELRBLOA TV AN bANREVW. ZEH Y
TG EEED 1 DOBE o — Lk TFe-3. 00mass%C-3. 99mass%SiA & D V
Ry 2ERMLUES, VRVOMBIZILVF IS4 T, FOBROKHAFEEIT
TRTFVRNTALNT — b AR— U T RRICHET S L, 3.8X10%~ 1 X
10°K/st ok, ZELORBLAFRCORREUBT 5L, BRRMR
BT ABHIZE - THELNIGARERIEo — AL EIZEDZENLED b KRE
WERmIDTONS. TNEBENETREREBMORERRITEEIZLY,
BHBICEHEE L CTEBE T 2R LBHB LRI EMDPDIVIEIREL O T
ODEBEHRRKENVEDIZ, RKEVWHHEESBALINDI LELLNS.

BHEBLEEMOBEIRNPTIRKR T IGEROBNRKFAEDHAL



BRIV ZL—2hbEbo T B3RIZEVERTZ 206 HEM
FEEEMATZOEEZ2ERClmmO 2O 70 AV —-TFT VA VEAEX %
BVTHELE. —HORBAEEHOREOHEMICHERT 5L > it
vhL, bI)—MEIEMERBEENRKEMARNORIZEY LA, EMRE
DEERXBHIIBERAVUBAEAOMNEZHRID I LAV TELESR
LABTAROEBL, EHNBORERBH TR I LR L. BHER
YEFBIEY, BHOBES ERTH. Znb 24 B0 LR E &N
HUDBBIZEI-s-TRRZY, EMEZELLEVATOEREBEEIENE
N553KE443KERBETH S, Fe-C-Sid&n0 c HONMEBEEIIAEOM
RICHKEL, 413~4T8KOBHE TH B L WE I T T B0 @0 6D @,
“®) Fe-4.5mass%C-1.9mass%SiA & CIXIREBE D413KTH B ©°2. &
DZEix, HEBELS 22 LARLE c BBBHRFPIIHBIHCTHET S
LETRBLTNS.
CORRLELTEHLEEFEDOL AmmE SO H L HFe-CAEARL L Bl H#
BFe-C-Sif€CORBEODXRBHHBIZITO 1 mmEEORBRICERE I
e HOBMBARL— 7P AT, BAMORERBRLEALTERVELEWY
E— 7 B&ELCE. BRPZILDEAERLEZFFHD c BB L UA— X7
FAINBIREREBECERENAEZZI LIRS, LR TO. 4mmE & O KK TiX,
e, e'M, T—RATFAL L, T2TA4AVBEXBEAVI AL OBANRES
BREETDHDZLTHHE—IBBBESRoEEZBZLND. &4€AD0. 4mm
BEIXORBRIZII6TKOBERELTEAVEZ AL PO -7 BHNZH, 0. lmm
BEXOoORBRIZZ s BBAELCLTWTY, BAVF S PORHE—-—JETRARLN
R, ZTOZLEFOmMmEIORBKTIE, BRHPICEA L Z A4 MO
BMBELCLTWT, 6BKOBERLTENENEAELEZDTHAS EEZX LN
5.
BERCOEBRTRBER LAELTEITOE vy A —RBEEIBRB1 127 L&
DIZ600HVEL LD B I 2R T . Fe-CHEEH D WVWILFe-C-Sif ¢ RBEDOE I %
ELLKLERESEEDIE, RFE (M4 0mass%) Z2BBMICEARLEZ c B0 S
BICEI c MOHBRIZTLDZBDLEEZOND. 6TKUEDHERLIZKL -



T, WFNOERBELBE IR KRELEFTLED, Thide MAHERL, 7=
SAPELEEBILEAVIASL MBRELEEDEEZLND. LI, KR
LIBENELRVIOBKICRD AV Z A PORARENREFLLS, £2—8
ALV EALPDORPILIZE s THEINETTS.

AABEAICLI > TAELEF—RAT T4 bOBEIE, BAREFESEM YT
5L, BEERICEVELI RBILEBAONTWVS PV P AR LEE
FORBADOAE—AT T4 PIREVBRAMERZ > TWVWTEL, B X
EREBICE N V.

PR LAFITORBOBINIERBEPO IFAREOEMIZEY DT HITE
T+ 5. 2—XR7FrA b e HOmMBLELEMBIRFREOHMTKE
Xl B0 G2 D L L ARFI2ODHEOBEMNEENSLSTSE O,
EHEF—RT A POBEMBOREIZIREITRELIARERDODIDOHEAR
THEHRIE, RBEOEIIZHEHMBORE INEETDIILETRT. Fe-C-Si
BEFDOAF—RTFA FPOGBRBERX, CNETEEMEMKIT X 5 53673~803
KORHRBIZHBZEBBESIh TS 7 °2 54D, E, F, HB & U]
DEBEDA—RAFF A MiI6TIKT3.6ksDHER L THEL, BD THMARE
AVEALINBHHTE. ZOBAZ AL FOGEPBETIKTRERBESZ4ET
2BHRLEZIZOLND.

&7 A FFe-C-SiA&DPHA, B1-13FRTXIICKEKEDEIIL473KT
DTNICELS 2SN, SBKETHERLEBEZEELEALEERFLRZY. T
FTAREEETIRETHIARRNRELBOHEMBN TS 7 2 2D
LEZXbhB.

e MHOBMIZIEERBEERA—XTFALA PO ENRLVBIELS, EKFAHR
BERBAGSEFEHORBRIZAMBKTHER LT DL DT NITBELS 2D, GBRIET
BT ARBEEEBEREBI MBIV —RXRT T4 POBHRKTELIRY,
BRICBFRIBERCIABHEERICIVI~-AVT VS FERL, BEER%Z
BOLIHRNDE PV EEILND. £z, Fe-C-SiA@POIr A FRIMR
BIXOMBLEELIHREIDIZIZENAALATVND., THbDI & bFe-C-
SIS IMERBRMB L LTEN-FEZF TV LWVZD.



1.5. E£&o
BHEDODEAL L THABFe-CB L UFe-C-SideBHMAZERNMBELTHR

AREHNETREROBM AR L, BOLZRROBEBEZALNIZT S
LB, BEEBEOER LICE3BEMMBIVOESE{LITODVTHAL.
BONERREZENTDILUTOBRI THS.

1)

AREBEOEIREHNLEIIOMBRCIREREEZ 52, KBEES
BO. Immé BN XIZRHIFEHFE - HEA AT FA 620, BYE
BE%20.4Amm& B T3&, 0..mmEIDOENKREKEL 473K TOER
ETHERELELZOMBLEBL, e, F—XFTF 4 b, 774
FPBRXUGEAVYZALA VOREREHENLRS.

2) 0.4mmE S ICHEH L /- B BFe-CB X NFe-C-SiA & RBEOHERMEITE

A —ZXT7FAPMTHY, XBBIVEXFEERBEOEBRITEI « 18
TH 5.

3) Fe-CHEAE& B L UVFe-C-Sif2RBEO : MBI UOA—XRTF A4 MiT473~

6TSKDERE L THML, MMM, A LVIALAIPBEI®’T7I7 4 b E
A, 8TKTIXEERA VA MBIV 72T 4 MERB.

4) Fe-3.81mass%CA &P & "Fe-3. T0mass%C-1. 45mass%Si& & % - T

DEBRT, 0..mmEIDKBEIE, 0.4dmmE SO FBEIZHE X TE S M.
0. lmmE & DOHEIX4T3~6T3KOHERL T, ¢ " MBIUOHMBEE AL 2 4
FBAELCUTHELS RS, 0.lmmB LU0 4mmE I OKRKE & b iz, 673KL
LOBERLTIEZ725 A4 e AVZ A NOERIZEVEIET B,

5) Fe-C-SiB L PERNLEATEITORHEBOBE XX, RKEEXEMT S

CERL, YAREPHEMTBEETLE. B7FAREBEXREEDEH
BEOBIITIERLEBEER2 LIFSE, 4713KThbTFhicEL 52, 873



KETIZEALEAET, 1073KTITARK L, H200HvE 2 5.

6) MM REEOPERKBETRIAROEDITRIEHOFTHE K THK

LN EBNSE. BTARBREORBRIyr A 258 LBVEBIZEHERT,
BTKU TOREBEERE L TH&HLMNK, RBERLTELI LS.



E2EF Fe-C-Cr8<€, Fe-C-Cr8 %, Fe-C-Cr-MoE £ H
& UFe-C-Cr-VEEZ#RAUVLIEBAHFREOHHK

2.1. ®BE

BMET, REB~FHKOEARAASE L 5Fe-CB L UFe-C-Sig & % B
HL, TOBNERBEOMBR Y LBEILOBELZER LEE L OB HE
THLPICLE. BN LES I CRHIEEMOHB CHEFCHEVEE
AT, 8TKUEDER L TELZEMICEMKMLBEENETTS. Z
PEEDETR, T 72574 OEEREETAYFZ A POAKILER
MibicE SIS EEBEZLENDS. LERTHIVOBRBLEOBEM AN K
EWVWszoh, TV TFUVBIUORFC D LAREORIEBAERTE 2
PO EEMTNE, BRENALIREHBIVZEICR D LRAFIZ, K
EtHoWMHEBHILERLL, FRIECBVWITLDIIBEODHE I+ TX
5LEz2bh, RETTOLMEESELDIBENKREOMERBYH T &
5. Ebhiz, BREFEFI—RBOXRTZ7 v P2 HKOEDIZ2GHERBMER
ER2B50T, RRELBEAMNDOBVWVRIAAHAERTROBEMII KL - T, &
BREBEBIZCEI-THELNIIFEHEBO BHEBH HFe-CEB X B'Fe-C-Sid &
PHELERDIIETTHS.

AETIE, BB DFe-CELIIRIELDAERTHERD 7 0 L B BEMH T,
HPAVREEY T T UOERERIANT Y VLAEEBIZEAAML, AHAD
EFRRBLERARDE LB, BRLICEIAZ2BEOELZ R £EKZE
BB EICBVWTRIL L.

2.2. EBAE

EME&, EMMBH, 7xuruos, Z7zue)ITF L, Z7zuaunt
VU AERAWT, 5fE DFe-5.0C, Fe-4.5C-5.0Cr, Fe-4.5C-10.0Cr,
Fe-5.0C~10. 0Cr-5.0V¥ X O'Fe-5.0C-10.0Cr-5. OMo & & (A&mio)
IO FiImassHh TCRINIEER) 2L, SmmEEDODERSED
FEBLT, BREAMBLELE. Zhbo0oBERBEDWOMB I T TE
FBOELXTERTBREMAZZRLE. EMBZ 7YV v P TSR MNRELE



B & 5mm,50X50mmDREBMZA, BHIT UV LEMBMOERITMN200
mmé L7, SEAHNEABEOEIEINOmm—E L LE. SEEOAEE
PEHEFEBOALFEERINEREL2E2-1 7Y, RKiEBWER TR EZ S
F 2 VWFe-5.0CEETIHIREEN Smass L VY BEVWEEL 2D, £k
Fe-5.0C-10.0Cr-5.0VE & TR AT YV ALADEHEBEET Y RRREV. Th
LOTRIBLPLEOREBENBIELABLLEZEDEEZLND. B
HEBEORLE, XARBH, HBBEZBILIVCHEIOAEOFEILXRE 1
BELrRBETHDS.

K2-1 BHEEO{L¥E#MEK (mass%)

alloys C Cr A" Mo
Fe-5.0C 4.48 — - -
Fe-4.5C-5Cr 4.38 4.90 — -
Fe-4.5C-10Cr 4.42 9.01 - —
Fe-5.0C-10Cr-5V 5.04 10.12 2.83 —
Fe-5.0C-10Cr-5Mo 4.85 9.32 - 424
2.3. EBER

2.3.1. BHLEEFEFOEEOCHASRK

B2-1ilRBERHLEFFIOEBEEERROXBRBFTIELZTT. ¥
— 7y NIBEBEEBFeK)ZAVE., RIEBERITRLZHREML TV 2R WFe
5. 0CALBLIVORLLDERTEDOHRMEN 5 mass%e H A2 VWE LTI
Bl #f £ 356° AEREBEVE—7 DR ONBH, RIEWAERTEOFEM
BERZLARDILEBENE -7 7HEL, e —7BBEIND XD
272 %. Fe-5.0CE@TRHEA VY Z A4 PORIFLY—7DIEINIT, NE&
DHEHE /B 2 PV oEF - BbFRICRELSN 5. LL56
HFETIEBENWE -7 L RoTWVWBEILENLL, ZTNLDOHDOIEINITT
2T AN, F—RXRFTFFALIFBEIV e OBNINBEEVNEET B LE



2 bhB. Fe-4.5C-5.0Cr& & TIEIM3C (M=Fe-Cr)D B & — 7 DI »
W, —RATFFAMNOE - BDOITHTAEALLNDE., T—AFT F A4 D
EERHAENELL 2T, c MOKBERELRLTI0T, « HOBEK
E— 7 lXH<< AR5, 2w BEBEBRBIZB TS LA —XTF A4 MO
RIZTEWCHEHAN R2BEmZ R LE. £, Fe-4.5C-5.0Créd&icB VT
b, 56° [FIEOEIF -7 OERENI END, ¢, 7274+, 2
— AT T A bF, M3CBIXUVU B RELTWVWDLEEZLND.

so LABEHEMEE ZFe-4.5C-10.0CrE & THRA—XTF A4 OV
—ZFHARE L2V, cMHOE—-—J R bR DODENDB. F =,
M3CD B — 7 [ZFe-4.5C-5.0CrE € L VHARIZARD. S biz, Z7m ok

1

as-sprayed

® Fe-5.0C-10Cr-5Mo

Fe-5.0C-10Cr-5V

Fe-4.5C-10Cr

<

Intensity (arbitrary unit)

Fe-4 5C-5Cr

. Fe-5.0C
45 50 55 60 65
2 6/ n /180)rad

M2-1 BRELEATFOREDS XABHTKKE



NRFV T HLEBERMLU Fe-5.0C-10. 0Cr-5. 0VE & TIiL, ¢ & MsC
(M=Fe'Cr*V)O Y — 7 BWnoZ)2HRLEARY, TN EFhoE—7 080
BRYSBELTLB3I Db 3. 7082 ) 7TV EFAHRML 2Fe
-5.0C-10.0Cr-5.0MoA & TR ETEL -7/ N e MTHY, 7 aoirt T
CULEBEEMLEAEL Y Vo ESHVWEY — Y L2 5. F, 56°
FEOEFTE—IZBOEBYVIE, MOBFRICERT/HEL, c HORE
BMAARHEBEHREWVWZI L EZFRBL TW3. Fe-5.0C-10.0Cr-5. 0Mo&
& TM3C(M=Fe:Cr*Mo)D ' — 27 372 — KT, MaCOM/I BB TEK
LTW3eE2bN5. B2-2IC20R8¢0EERNEFHEMEREZ T
T RBCEEARAFRACHECEARRLL, ZTOFMEEL AT S HEB
eHEEZLND.

®2-2 BH L~ZTEDFe-5.0C-10.0Cr-5.0Mo& &
EEOEEMBD TOEAERE 7B M S HE &

2.3.2. RAHEEOBRRELICLISEBNEL

H2-3 8@ ANKELZ6MKICER LEZLEOXARBHIEEZ T
RIEMAERTEEZE E R WVWFe-5.0CAE& TIX, K57 D7 =274 FDOFE
— 7L EAVEAL PO - BBEEIHL, EXBIREIIT =T 4 b E&



ERALVFALNTHD. 73 LB5.0%DE€TIE, MsiCBEWT7 =5 4
FORBRHFHE—I7BEBIZTa—RFRTHY, Fe-5.0CEED LHIITELRIZ
7274 MEEAVEIALSPIFBRL TRV EHDNDS. 7 0 b
10.0% D Fe-4.5C-10. 0CrAEEB L UONFT YD L EZEABML ZFe-5.0C
-10.0Cr-5.0VAE & T%H, 6T3KOERLIZCX » TH57° I DIBI/AWVWE
— VR ERIIBEET, BHELEFEIORELHDFEFVEDL R Y. #
EDARET MO — 27 B EBLALYRDOLNT, ZOEETT TIZ ¢
HMiZe HMzEkLLEZbDEEZLND. —F, Fe-5.0C-10.0Cr-5. 0Mo
AL T, c MIEIERELTHEEL, TBKOERLIZE - THEF L —

Fe-5.0C-10Cr-5M

Fe-5.0C-10Cr-5V

Fe4.5C-10Cr

Intensity (arbitrary unit)

Fe-4.5C-5Cr

Fe-5.0C

45 50 55 60 65
2 8/ = /180)rad

K2-3 BHNEEZ6BKTERL-LLZ0XABHFAE

— 34 —



TOEAAITELEAERDbN o, TR, Z2ubstbxsl 75
FEAEHRMULELDDOTHER LICLIZ2HEBOELBIEBD T/HhI W &
ZoRL TW3B.

BIKTHER T &, BB2-4 77T X5, WFNOEFGLIZIBWTH 7
=7 A4 MEMICORIFE -7 BHARIZARSD. LML, Z7uorlxl) 75
YHDBVRE I LERNRTYT T LEEERMLEEE TIEST FEO Y —
JHRBEFIEW. &ELKIiZ, Juats ) 7T v EBEESEMLEL O T,
T7xT7 A MO -7 2R OLE LERBEVWEY -2 ERD. Thize O
GRICESS c MOHRLEEZLND. 2 EB,Fe-5.0CAEEITBIT 554°

e MaC

Fe-5.0C-10Cr-5Mo

Intensity (arbitrary unit)

Fe-4.5C-5Cr

Fe-5.0C

1 1 1

45 50 55 60 65
26 A« /180)rad

K2-4 BHEBE28BKTERLAZLZODXBARTRNE



O«
e ® M3C

¥ M7Cs

Fe-5.0C-10Cr-5Mg

Fe-5.0C-10Cr-5V

C

Fe-4.5C-10Cr

Intensity (arbitrary unit)
;’ f——

Fe-4.5C-5Cr

Fe-5.0C

L 1 1

45 50 55 60 65
| 2 6/ /180)rad

X 2-5 BHEREXZI0OBKTERLAEZEZTOXARBE X E

FEOE—7 XAV Z (4 POERRFOE - L BT DB, 50
LZAHAHLMTIER W,

B2-5i%, 10BKEHERLZLEZ0XKREBEHNERE TH D. Fe-5.0CH
&TiX, 7274 MNOE— I PHEEFIIRY, EA YA MOEY—27Z
FLAFBEEIN 2. RIEWERTREZELAEE€ T, 7274 b
DEFNVE — 7 M3 COEBH RKREWVWE -2 BB EIN, MiCB R v A
KL EXLNSB. £, Fe-5.0C-10.0Cr-5. 0Mo& & TIiEIM3CD
=7 UAIEMICDOE— 7 BRDOLND. —#IZ, MiCsix 7 =F 4 h



EM3CORBTART B EEDRTHY °° 0 M7Csm £/ i,
INLDRBREBTBEEY ITVORMN T HBIVEEY TTUER
MLEZEICE2TALEZ LB LRRBREODLEILLD DT
HH5H. LED XS, 10713KOBER L Tk, Fe-5.0C-10.0Cr-5. 0Mo
E&F, BEAEMBR 7T 4 MIZM3CEMIC3D REH &2 5.

B 2-6I(lFe-5.0CAEPERLICEZ2MBEEILETT. (a)DBTIKD
BERELTT TR 7274 MLEHMBREA VIS IOREGMEBE R - T
BY, ()OBMBKTHEmMITHAELAWVWMEME 25, (c)DI0T3KD R
LTIEAVWS-F4 MERLERMVBEINDS. ZOX =T 4 FIX1073
KOBERLBPZALEF—ZXTFA b R-F4 VEBLEBDLE
Z2bhbd. Z0HE, B2-50XREBIHFEHBIZRLEI I T =T 4
FOE— 27 BBEEIZRY, EAVEAL PO - I BRELALEBEESN
BRholDix, A VEA NBERKIELLEEDTH S.

K2-6 BELBEODRELR B3Fe-5.0CELKEED
EENEFEMEAR
(a) 673K, (b)873K, (c)1073K

Fe-4.5C-10.0Cra8 & TIEHB6T3KOHER L THHEDOPELLIZTIZ LA LR S
nholk., B2-7Z73FT K212, (a)D8TKNDEREL TiE, - n &
DIEVWRE D 673KTHER L ~ZFe-5.0CEL2 0K IcELEL TWa. &
512, (DDIVTBKDER L TIE 7 =274 PEMCOBRBABMBEL 2D,



B7T3KDO /A L VMICHHERKELTWEZ LW bnb.
Fe-5.0C-10.0Cr-5.0VA4& Tb, 6T3KOERE L THBE O L ITIF L
AMERDLENLRP o, H2-8IZTF7 T XHI2(a)D8I3KDEEERE L T3
HiemarirEABRRA SN 5. (b)MI073KTIiX, 774 b &MiCD
BRAMBRBEIN, ZCOMMITFe-4.5C-10.0CrE LD B A X VM T
»5B. &bz, Fe-5.0C-10.0Cr-5.0MoA & TIXBT3KOERE LIZ ko T

LEEBEoELEED»LAT, @2-912FKT X 51z, 1073KE W3 & B

»

K2-7 ERLEBEDRR 3Fe-5.0C-10.0Cr8 & KK D
EFENEFHEHMEMBKL (a)873K, (b)1073K

K2-8 HERERLEBEBEDRL 2Fe-5.0C-10.0Cr-5.0VE & K &
DEEREFEMEMRKL (a)873K, (b)1073K



DERLICE 2T, I THMARITEBEIBREEINDI L SITRS.

M 2-9 1073KTHEERE L =Fe-5.0C-10.0Cr-5. 0Mo& &
RO EEE T BRME MR

2.3.3. BHEEROMRELICIAIBEEINDEIL

Ba2-10i2, R LEZEBEOBBILERLBELOBAFRZ T, BYH
LEFEETH, REVDERLTROEMERSZWVWIZTERBKEIXIEL 229, Fe
-5.0C-10.0Cr-5.0VA £ B & *Fe-5.0C-10. 0Cr-5.0Mo& & TlX ¥ v &
— A X THI200HvE W) EFIZHRVWEZRT.

Fe-5.0CH 4, Fe-4.5C-5.0Crad @€ ¥ X 'Fe-4.5C-10.0Cr& & Tit,
ERLEBEEZER T 2L, KEIVWoEABIBNERL, FO®IKT
+ 5. Fe-5.0CA & TIX373~573KD M T, Fe-4.5C-5.0Cra &5 & U'Fe
-4.5C-10.0Cr& & TIX573~TI3KNO M THE E N K KE 2T 7T.

Fe-5.0C-10.0Cr-5.0V& & B X ¥Fe-5.0C-10. 0Cr-5. 0Mo& & T %,
BTBKE TOHOHER L T LR W. 813KX Z X 3L, MENPALDE X
TP RE T4 52, Fe-5.0C-10.0Cr-5.0Mo& & TIX1073KU LD & &
DERLTHLE Yy I — ABEITIOHvVL L2 R L, #FICHEL,
BERLICIZ2EEERBIFLLIRKETVWI L RD”nD.



1200 fose
.o"‘- .~"°'~.
1000 |—a N
u/r—l»—\ .‘o‘
A

800 \ S

O

600
\

Vickers microhardness,Hv (0.49N)

400 — [J Fe-5.0C
/A Fe-4.5C-5Cr
O Fe-4.5C-10Cr
A Fe-5.0C-10Cr-5V
200 |— | @ Fe-5.0C-10Cr-5Mo %
0

273 473 673 873 1073 1273
Temperature, 7/K

RK2-10 BHEBEOCERLIZIA2BEIDOEA

2.4, EX

H2- 1R LEBHLETFEFORBROXBABHIHE L, RithAE
KTTHE % &L Fe-C-Crid &, Fe-C-Cr-VE & B & Fe-C-Cr-Mo& & D &
HEBERIBRH LETETORETCMCRRILHENRYVEATHSE I &N
HWs., 202 &iE, TLHORIEBDAERTERBERIND Z & T, M3C
R EIIVEEMRALTERINELS R oI EE2RLTWVWS. KA



MARTREZBEBEEML 2ZFe-C-Cr-VA & L Fe-C-Cr-Mo& &2 1% ¢ 1
BERINZVWILHHDL. BICEHEDFe-C-Cr-Mo& £ IZITM3CD
IREREBRTBERLTWVWDELEZLONDD, ELEBER ST B THS.

ERTRLRBOBMNDIBEDP TFe<Mo<Cr<VDIJE >’ TH VY,
BT T UHDIVEANATIVDLEREEARAMT I LT T, RED
BFEZVoEZEOIDRTERDZEEEZILNDS. T ROLL, REOEHEEN K
FTIhiE e HEIoMLEL, SETEBNEZELEFEHER L L CHFE
THRELIIIRBLEEZLND.

BRHERBAYERLELZZBZIAMEBOEI, REPORILH L
BRERBVBARBEHCE S TAELEZHFEEROIMRE2ELIBELRE DO
T, FEHTHLDI27 =294 beRIEBEERATICREVER LEE
BYNEERD. TOBHRAEIREVAERTCRZELHEATIE, Zhbox
REARBLEARHERLTVWEDOT Y, RIEBWAERBICRIES>D
FNXE— BT B LizRB. LEN->T, ERLEENIVEHRIC
BRoT, REEROLIEBPBIVRILHDVAERTIEBRENS.

B2-5 R LEIOIBKTHERELEZLEXDODXKRBIFTRE»LL, 7 =7
A PO — I BREDERTENRSVIELCERAEMICTR S Z & 24
. Ihit, 7=z2794 M EIVRERF¥ERBEORER I DL, Y T F
YV, RFTULPEBL, BRTFTEBERKRKELSRoEHFRTCHBI L E X
bhbd. 7, MsCOC— 2 bEAERM~THhIERPIDS. T i,
FOBCOBERFO— MBI/ bR EDODREFRZEERDDIZEZEDTHDH. =
DR, RIEBIEERER TN Iob, TY TFL, AF Vv AERTFICE

BREXPZVWIELEELLRY, SR EL, RIEHEFIHAKET
521D D0REEEZREIKBETIRDIEZEXOND.

—RiZ, BHEBEZ0.4AmmBEICELSBEH T 2L, BHOMIZEMN M
MAINDZ2DT, BHEBEZI—EO0OER LMERKRICELHN L-M& L 2 5.
AFREICBTIERBRBERLETFE T, 7254+, —RFF
A4 F, M3CBX U cHORBEMENLARZD, 27 0— FARMCh R
EP— 7 BBEINEZLPD, SHEHBOMBBRELET TR BAER
MiCOGHBOVDEBER LEEFTFORERBOBEIZHEELTWSRLEX LN 5.



Fe-5.0C& &, Fe-4.5C-5.0CrA & 8 & 'Fe-4.5C-10. 0Cr& & TiL673
KETOERLTVWoEZABIBRLERAL, ZO®BETTSH. ZOEED
ERIZ, cBRF—RT T4 FBRGMLT MDD WVITHMMAMICH 4 R
TH5REHTHY, TEBEKXKEZATRELELETCOERLICK 28&1{iL,
7254 FPDODAREMICOHKIBLIZE S EEZXZLENS. LL, 71
AEEDAEL TIAFe-5.0CAEED I IYRABLRBEBIOETRAELNL 2.
IR, JulREoTRIEHOERERIME SR TVWBE I L a2 EmB
LTWwW3., ¢XKiIZ, 722770 2BEAEHML 2Fe-5.0C~-10.0
Cr-5.0MofA & Tit, 8T KETHERLTUHBEIFTETFT LR W, £/, E
2-1BIXVOE2-41Z FLEXOI, 8KETOHERE LEE TXRE
FRERIZEAEERM LRV EE, ZJaoAdEE) 757N e M,
F—RTF A+, MaCEUMICG3ZBMITEELIE TSI EWVWZ XD,

UEDES>IZ, RIEBARTEFOFMIZE o THBOELNFIR T
BEhbdZ &b, FEBEHEZ2ATIBEHNKEBIZEVWTYL, RIEHER
TROFMBBERLICIZ2KECLOHNF AN THILMRINDS. ¥
2, 20Lt V7T UORBARMULEZER IR, EEMRO SRR
KE< Tl ah, PoMBEMBRTZENTE, ERLIZX B
ELERZE LGOI IERTHIEERRIND.

2.5. £&&

BHEBDOFe-CERIIRIEMERTRERD 7 0 b, XNFTTTLHBJWNE
TV TFEEBML 7-Fe-4.5C-5.0Cr, Fe-4.5C-10.0Cr, Fe-5.0C-10.0
Cr-5.0VE X 'Fe-5.0C-10.0Cr-5.0MoR 2P A KN AEBEM 2 ER L =.
CNERBHIZHO.AMMODBE S IZHAZABHRL, Bon-HEOHEBL &
CBERLIZLEIABEODERZARE. BOoERRRZENT I RO
XH>Th 5.

1) BHELETFORBEIVWTAOELEIZIBWT S, MM 7 M3CH &1L
HEEDREMENMNLR DM, Fe-5.0C-10.0Cr-5.0Mo& & Tix ¢ W
DEFBRAENKE V.



2) Fe-5.0C-10.0Cr-5.0Mo& 4 TIHTIKTHERELTYH s iz &AL
LR L 72 .

3 ) Fe-5.0C-10.0Cr-5.0Mo& £ % & ®®Fe-5.0C-10.0Cr-5. 0VA & Ti%,
BHRHLETFITE vyl — ZAB EIHI1200HvVE WD ERBICEHEWHEZ R L,
BISKOBE TCOREREL THEINETL R W,

4) 1I073KBEEDODHBOHER L TIX, Fe-5.0CAEDHBE, BA UV F A
FOBRGBIEBERT7 =T A P EBLERY, BEOLETIT 5. Fe-
5.0C-10.0Cr-5.0MoB € RO G THBROHEAKXIE K&
KM &Eh, 12T3KO X522 BBOKER L TH M XIX1000HVEL £ T
»H 5.



BIE 53X ITEH LIEFe-C-SiAEBH REDHEL
CHREICRETEHNEEORLE

3.1. #E

AHAEZ, BEBOKALR2HI S LLbI, BRHETHEN
BRHEL TR T OREMFHREMOBANEED B DIT, — &%
CRABERESNSIEREN DO BETOERBORLE T,
BABRARLI VRSN ERTRTIRNOBBRER AR S Y, &
BMOBEZ2ETERB3LE2603 7 0 H1ERBIVE2ED
REPLHALNEELEILEHKBEOBEIIERLICEZMBAIZEL o T
EFT¥+5.

BRME L L TNI-CrEd€ (H20mass%Cr) 2 o~ EBR T, BHFP
CEBEEY LR S¥ 3L, RAABOBENKESN S LOREN
H3 V. COBAOKEBOBILOERIE, EBOBRESBH P IZE
< 3E, TTEEBALARERFD LR VW CHBLERER T &
PHMTREROLBARESH, RELFHOBAEN LYV BREIZR 2=
HLahTwns., EBORETB TR, AELEMT 3 L BEBCE
BRBEZY, SLIEEERLZEDI L bEXLbNE. BHRHPICHK
BMABRCRBF SN I2BMIZEL, BELLERFANOI 7 oMt
+HICARLEEsREMIIANEEZLN S,

AETIZ, RHREOAHEZ= Y o —A LT, GHIPOREO B
BEERCLI2IRBEBREODKENDEX 2 ELHBFe-C-SiAL&ICEAL,
MBBLUCHECRET AN TORBRELFOR BV THANE.

/

3.2. EEBAHE

BRHIZHAVWE®RKIZ, TAT b~ XETHEBRL ZFe-2. 19mass%C-
0.68mass%SiBF &€ THD. BoOLONLEHMKIRRE25~53umI 5 B WV4H T
L7z, BEROBKFEREIT0.03mass%THD. ZOBHEKZEEHGL TWVWBIE X



Smm, ERIOTmmOREBEMELECBE S A~~BEHLE. EMHOom
HEGEREI-1TERT IO, QEMZEEKRKGELESES, (WEHM
PRBEKRKAELEES, BLIY, (OEME2EN2GHZLR2ZVESEL,
F3- 1R THBHEETTo72. EMOMBABIIE E3mmd K@ L
EFREBREEMLOBMIECE S Inm, ER107mmD B ¥ — b 2 11K,
B HBVIRIIKIBFEILILRZE>TiTok. BHV—-FOBRERERD
MNEL, BHY - POKBIZEI - TERNPTOKRBEORE LR ZH # T
BLENTELAED. BRPCEMPORBESHET 50 2B 2D
Z, BEMoExmE7SV RN TTANLEBL, S HLEZEBEHRAMIZTI X *
77U —ATI20sATFRALE. 759 XA~EHRIEMET OB E2RBHK
TERTHIILIZEI>»THRTIEE. BHY—FZIK, 6D D WVIT
I SAEZEMHECER LEEBRBI UK ZAEHZ L T2 E
ME~MERLEEBEZ2ZNEFLKREGL, G6, Gl1B X GO EMF S &
ET R, BEEAKALEEMECIERLERBEIIREGOE ¥ 5.
FRARTHBIVCERNATRIEMLEBRENELEEGREIEH
ODEBRMIZEBVWARE28yFIHAT, CNLORICMARDER S 6H (BR600K),
Hgn (693K) , Al-37mass%Cudt @& & (821K) , 7 I =v 4 (933
K) , 8595 (BAg-8) (1053K) , ®& A 5 (BCuZn-5) (1148K) ,
# (1235K) , #@ (1357K) ,Fe-4.3mass%CH JEE & (1420K) B X U
v v H Y (1519K) DI0BEOHEVWER D> OIWVWITEELOHARZ T HA &,
TABIUVUBRRKRTHRICHARIBELEPEIIDZHRANDZIZEITLY,
EMBLIUOKBEIELEAEGREELZRD 2. EHOEE T 3mms &,
EMOBRAZY IO CHALEZLEEIIR, EMLLEREOBEZS
NELKBRBIEDNLEBOELERGEBEEZ ZIOFETADL I LN T
5.

REBEGIE X UGIOHMBEICLIMBELLEZAIDILZLDIIZ, KO X IR
EBROBESER2TTo7-m. KEGBXIXUGIZAXFICEEH AL,
NZE1243KICHEFE L 2 Al-25mass%Si @& BHIZBREL, 20s, 40s, 60s



HBWITI20sMBHF LG, FEFLZAPTHELT, KEZEAL
. PHREBRT, FEEANOKBEEIR, BB IC20sMBHET 3L T
BEODRELIZEZEL

KRBT ELEZEMD . £$3-1 759 XA~ &H

VRI BT 2 B b A0 B 13 48

plasma gases |praimary , Ar 420 cm’s?
' secondary, H2 34 com’s?
ROGIRABRAITHENT
voltage 60 V
L, REE&DOSREBI%Z
current 500 A
RO, FIERMEITB.3X
‘ powder feed rate 9.5x10* kgs*
107*mm/s ®Z7 B RAX~y K
spray distance 300 mm
AE—FTRIELE. £
rotational frequency of substrate 12 ¢
BEFmO~f 70t vh
pressure in chamber 133 kPa
— ABE I & 04N OFET
spray time 120 s
BEL~.
(c) teel
(@ substrate (b) steel plate see ]<ate
|
g spray spray spray
water F ’ water < water N
—- % —_— —_— §
< z < - 3
E)—- coating coating E coating
\-—r N
graphite sheets substrate- steel bar substrate

K3-1 ZHOKEAXK
() EEKE L= EM EITESH (GO)
EMERIZAKA LEZEM ETHER (GL, G6B & 18G11)
()BH22HAELL2VEMEIZEN (GO
EMOTHREILIGIKGIKGKGIIKGOTH 5.



R15

/—__
o [V
1
1
5.5 - 83 < 5.5 <
30mm

K3-2 B EABRAFOER

3.3. HREBHER

3.3.1. BHYPOEHBSIURBEIEE

BH UV —PFPEZINBIBZEIAEGLIORS, TRETEHEOEMIEEIZ600
~693KTH YV, BHRKRTROBLEEEITI235~1357KICET 5. &5l =2
HHELR2VWEMOES, TRMETHRIZI235~135TKTH Y, BHEET
BECIE1357T~1420KiZH B Z & B b oz,

3.3.2. BEREOCES
H3-3HHMEBELAITITORBENBOXFEAMBEARLZFTT. (ADDK
BGOTHARAZEARD LN, KEABKRAZARANFETS. KAMIR L EH L
OHIZEHY— 2 LKEETE ORTETLICERLLAbARY. ZThIZEHY —
FIKICBVWTHAETHS (c). HBEGOA I (DI RLELICBEVWHER
BEXUOAROEBRR LN 5.
KBEGOTIEEBEOXBRERNL7 =514 POBRASRL, FLAERE—RFF
AFTHB. A —X7F 4 POBFEKIL2=0.3646nmTH Y, *— X7
TAPDORFEB/E 0 T UV R EE D2 Inass%he BHRHH K
PDRRBELIEEEL VN EBDD- . |
EBGl, G6, GlIIBXUOGUREEMDOD 7 =274 b ERA L Z A4 F B
LbRdd, KBROEMALEBAREM»PLXARBAIELZ LI DT



»

% ~7_f 1‘0‘um

kAt

K3-3 WELETEOREN EEOEEKME O F B MEHE R
(a) REGO, (b)KEGL, (c)EMBEG11, (d)EKEGO
BHEGO.Gl, - DEW®RIZCOWTIIHE 3-1 (P46) 2 2 B

MIZRRD.

KEGIBIUVEBGIO EERMNEFEMBEMAKS I UCHEXRE 2 E
3-4ZFT. REGIODARRBIUCHKRDLZ AL, REGIIOHRRKD
W OPEREBESESERENSEYL.

M3-5l35%Fr A4 VAETERL-ZKEBENFEBOEERETHM
BHEBETT. (QTRALBND X O, KBEGOTIE, BHA10z mDHW
BLE1I~2 mPEVWEIROLNSG. BOWEBOERLELIZHMR VIS



ARbnsd. EKEGITIHEMAVWHEBEROEA V214 VBREKRT S. KEGII
DERAVZAPITEREAEHNRTHEREGIOZNE Y K& W, REGO
TH~M)I 7 ARARN=F 4 EKEERD., TAXZ—LVTERRLEK
BGONDEEKBEONXFEMSEMBZL+EI-6IcF-T. KEAKIE 7 =
A PTHENLERFREGHR LN S.

M3-4 ARERABOEENFBOEEREFEMEABR LFEXAR
(a)-(c) BBEG11, (d)-(f)KEGO', (a)& (d)IX# K&
()t (e)BxDEHHEXBREB, (DEHRFOREXHER



K3-5 BRELEBEHEBEOCEENBDOD EEREFEMEMESB
(a) RIEGO, (b)KEG1, (c)EMBEG11, (d)K KGO

100 um

K3-6 BEL-EBKRGODZEHEW MmO F A MMEHZ



3.3.3. BHEEOECZ

M3-7TRBEHREBEO~A 70 vy I —ABEE2RT. BHPICHEE
NDELEEHFRESEVEBEGIOBEINELEL, BHDPOXEEEK
BELRERTAIEBEBIRIBETTS. EMZEEKRKGELZEBEGOD #E
TIIRBEGIOE I LYV bbb T ITK 5.

600

550

500 |

450

400 +

350

Vickers microhardness,Hv (0.49N)

300

GO Gl G6 Gl11 GO'
Sprayed coatings

X3-7 BREBROD~AA 770t v h— XX

3.3.4. BHEREODSIKAS

400MPaD E W 2T . BH - FZIKIBSAZ L EITHERMES N
2L LR LIAMPaD EEMEERLE. ECKRBEEN LR T &,
BEEOBERIIRELETL, REKEGOTIIIHNTI6OOMPaD fE & 2 5.

Bl ERBREOHMENEAZRAI-9AT. REKEGOOMEE LITIXEM»HA
MICBE SN 8, KEGL, GBLXUGIODIBRIKKRBEEBESN&HES 2D
o TRBROERIAHAKRE LR, BROMBKRITAKRLT 5. RBEGO
DHEKWELTIENEIZEHLTWDIXIIZHZXD.



1400

1200 r

1000

800

600 r

400 r

Tensile strength, o /MPa

200

GO Gl G6 Gl1 GO'
Sprayed coatings

X 3-8 BHEEODS EMRS

K3-9 53/ ERBBEOEMBEBOEERNEFHEMER
(a) REGO, (b)EZBEG1, (c)&EG11, (d)KEKEGO'



3.3.5. BHKEOGREER

AI-SiE @B B P THEHMLEZERKP~EANLEZERKGIE X OGID £ &
RMEFEMEMABRZESI-10BLUCHEI-1MCENENFRT. 20sh 5o
LERBRGIRIZEMMAR A 74 M3, BICIBEEERFAICHEY
TS5, BEHMBMARS R EMBLEEA Y YL PEERE LR E R
5. HEGOTIE, BEMHMBMAR RA2C 2N THVWEOE R LIz & 2
YEAMBHHTS. LL, MHERERMOBER LICZEAYFZ A b
DEEFHITBEZINR »o k.

X 3-10 1243K THeSh L /=% K h~EAL X 3-11 1243K THESEL L =% AP ~FEAN
7= RGO D A2 Y T 7 AR K 4k 7= ERG1 D AL E FEMEHER
(SRR (a) 20s, (b) 40s, (c) 120s) (BESLRFR (a) 20s, (b) 40s, (c) 120s)



HEGIZ20sHIESM L~ &, B3-5 WDKK FITHBHLEETETOKRET
BESNEEAVIALPOFX Yy P -7 REBIMBEL, KBENICHK
MAREAVIADPMNOR TR —RToBT . HEFRHAIEIRBITD
NTEAVF A PEFRRELLARY, 120MOFEM TH I mE TIZK
ET 5. BRETOEAVF AL FPOBEENHIZTEMBERA40sMEI 0 B
E(&ékﬁan&<&5.ﬁw@wﬁﬁﬁﬁ%y54%®ﬁmmﬁ
LR THIZ RN DNB.

3.4. E®

B3-5(iZaT &1, REGHIMIOtmOBOHVWEL 1 ~ 2
pLmDBOEVENLRS. TOLIRMBIZETIREXIINET TR
W, EME IBEIELIMICENTIORBROEIR, Rt E, B
HERREOR, EHOBERBIVNER (BHLEBXROI LEE
TE52HE) PoROLND. BRHEREOEBIUMNEREZENEN
40mmB K VT0% e RELTRDERBEOESIZ, KBERGOOHWE D E
TEIEFERACHI 2y mIZR2S. PVEBOEREIC/IHELS T, LELIE
HMUOELPELNDY, TAHEIEBEIEBEEL TRELR2Y, BET 5
tEEzERINEZICEVEZL., AVEREMMP1IBETIBICEOR
ERFOHEBICLXoTHEEREINEZ TRE®T] ORERFTH D & W
25. ZOTREMT]) ORFRFORRAIHAWMTHLIB, HORFE
KHFEOERIT, BI3-5(QIERTIICAHARTHLS. X FHME
TTHRHABLEIITOHBE CTREZ2BE R TSI LI TERY. 2T0b
D2OODEFDODEBEBNVIZONVWTIRERODEIIZEZLNS.
BREFOERBEBMERST LEMELECEHERESTIMNEEL2E XL DL, K
BRECOBEHLEEROEE, ®AORBIZLX-o T, BEO— 2R
EBRLTKRKOBBPEFDOLIIHERTIIRKMMBE IO THEWE X, B
BLEARFERFLIFEBEOITIROEBMAEM T I L, M ELBEL -
REKNFOEREZBU > TR ELRTROEBMMBAREL 2B 7 (7



HAVWREGARERN FORE CHRBEVICHBEMIALEL, RE¥REFHEO
EABEALBEAICRDZ EEZLNLS.

EMA1E&ELE-%, BUEROEBEROBMNLICSILINDAEIZD
WTRBZE, RAOEKBAIAGE LAEAMB TCREOREBRECAA I
BRI TWB EEZLNDI L, BRLERBOMOER B WA
e, BEEHNDPETT .

B3-12 kR rmicAlEa L TWR2EME~DBRFREDO2E& 2R
TEHETHDS. RHXBERIT VL0 &ERBROKBEIR 2 B MK TEE L
THERZ2RTEIETEMNB TIPS, BHEBEORBIIREA TR T8 o8
AL, FOMUEBEPLRBFIRAKEAEABRBS RoTWS. BT
BEBREF Y v A—HNEREBERMEB R TELDNLDIZ LT LX< ALNT
WhB., ThRBEHPCERBEN I I A7 -2 T—HAEAREL,
FOUNRF Y U R—HNEIZEAET DI >EDTHD. AKFETLF ¥ N —
NEMNOERLEZEBVHERKEIMBH A TCHBERZEEZ L EZ2. BHO
KxS@FH 7700 nbEI720ryroBOLOT, ERLEZEHREK
R REDODL DIITA
oTWhhrok., BRLE
BEVWHROELERMBEIIX
BREHF LA —XAT A b
774 MeRESNIE.
CTOBRBVWHERIEIBELLSE
HmizcftEL T, B3-12
nEBExmZEBELSTI5RE
tEZLND. BEE LD
BRI IZIWKCEHZETS K3-12 AHPIIRFFIAMICEEL &
BEOBEMEEHET DS Z BIRGOD 4 8 (R H T & 5 2 #&
EvE2xXHNS. LarL, TLRELEZEBREM®OMNIZ
EEEXEAPBVHEERIZELDY SLENERERBEOH S EZFRT . )

~
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BRENANTWVWRRZLEDLLT, B3-832bMbnbd L), BRENL
BLEFEBETRIRERATHOBERAVBE IR »o 2.

A DOHMEKIZHE VWFe-2. 20mass%C-0.85mass%SiA & EEKEG L
. BMLECHEBRBRLESESR, T—RATTA MNP RDIREBEREDL
h, ZTh#%673KT60s IR T 2L A —RTFTF A4 MIBTHIZDBEL,
TISKT60sFIBR BT EERALNMLELOBRERH D °° . KEGOD
BERBEOBETIORRLAED L, BHPTOREGID IR E 1X673KLE
TThdrEXLLNS.

BEGUEEILA—RTFA bbby, HMEBEZBEREL THELT
LbEA UV A POHBEEDON 2ok, TORBELZERMES L
ELEE3-10()IZARLEZLYIC, BERARXCIABOHENLIZFEITICMHMM
REAUVEALAMEHFHLE., CHHEHEBEFRFPRHAEBRT 5 Vi,
REBMFOEFFMEERBICA—XTF AL P BEREELELTREL,
FOMBMIIBEMMIZIREIB/ITLTODT, BAVF A4 MBHFHELEL
Ezbnb.

BRBGIITIRRREA V4 P LEHRROBHEPBESEINZ. ZThitll
MOBH Y — P XoTEMODBKANIBERMINEZZ EE, BHPIZ
ELEEERBEEENI235~1357KOER 20, BHPICE ML »E
TLiELE2XbNS. ZOBRHOFERERLEGHKEBRLUTH S 72,

EESGEHAPCHEFTBRECELEZLE, T—XFFA P E 7254
hetEXx v F A4 MZEETS. LAL, B3-5()IZFT X510, H
REACVZFAPMPHICEEBRLLE b bOPBEIN2 VNS, THRiE -
TATTDORBEPED THPNED THD. KEGIZAREPIZELEH
AL, BEEZ1243KD Al-25mass%SiA E&EH P TLl20sMEHM L - %,
FEBECANT-TEIRBZESALE. EHLEZRBEGIOMEBKZITREGLI
ERULTWLIDB, BREAV 24 POMBIZIREGILIOZ XLV b L L,
MREA VA PEAOEBII AT FHEBLERB. KBEGIDRE I
EREBABFR CIOREDXNBEEIVELS Y, BRHPICEILIZER



T35, REhrJ] ORFETHOBAVWVEBOERLETHHEL ZEB&HIX,
B3-83MIEFRTLEIChARERS., FROBHITTZT =T 4 MITHFE
h, =R U v 27 2T R"N—F 4 MEBRICRLD. EEOEBRITRRK B &
BOTN—RATAHB TV LBEHELTWR I ENDL, TA-RATAM
BERBEOMBE TERENLNLLEZLNRS.

HEBEGIOA — AT T A4 PRI AGBEBECLIRFOBRMBEE L F &
BWoOMMIELIZEV@EALTSZ. KEGITREAVYF A MNET7 =254 D
MELEBE»LRY, AFRETELDEVEINELNLL. KEGI™ S
EBEGII~:BHvy— PREXEMT o> T, il XA 2 og
FRHELSRYVBEIIERTT 5.

FAHEBRO ERIXIRFEATFHAOEBEENE, BIXURBEROKALD
BLrzoRE, SLDEHERIEREFOREIZLDIN, RERTOHRE X
EETROBERE, FE_MHMEFOSEHEEBMAEIITLD.

GINLGII~DEBREBEDOLERT, RERKTORERIET I8, K
BEEOLERZCEODRVWVREEN FROBEENIMEL, LKL
BYLT HLTCRBEOCHANBEALLRS. KEREDOLRBIZEH 2D
INLOEROERIZED, REGITEHEAEDHERIBB/ELNLE. K
BGOTHAROEROFTHBIR DO 2N, ZOFREHITOREH
RIEERAL, RINFHMOBEBENZETSE, KEOREZET S ¥
% .

BI3-9KT"THRERGOMEFEOBOE I NLHAKM TS &L, MHE L
TALNEREARDODZLL T TREMNT) ORFRFHMOERTHLS. =
NEEORFAFOLGH TRENT) ORFPAT LY BB EVIZHE
CRALTVEIEDYRTHE. b LEBEATOERARIEOR FHF
MOBERAOHATHDIEIRERBEZELIZ LR TENE, BHEBRIIE
DTEN-REZRESDILIIRBZEASS.



3.5. F&H

ERYPOERBREEDOD LAVPEANRBROMEBR LBEZILENOLIZEE
THEPRARDI DI, wHAEHEZ2ELESEZEMN EITFe-2. 19mass%C-
0.68mass%SiBFE€*BE 77 A~~FEHL, MBI UVAECRETHES
PORBEREOEEBIIOVWTHAREZ. BN ERFRZENT S5 LUT
DEIXTRD.

1) BRIPYORBEELZ6TKU TICEHF LA L XIICE, KEOHERE
X, FICRFLrBBMMICEBRLELS—XTFH A4 MTH 5.

2) BEHRPIZ6T3KLUL LICIBEENLER LEREER, M7 =274 &
AU EAL LR, ELHIZKBIEEN1357T~1420KIC L H L =
CE T HEBEBRS BN HT A.

SV EHEBOEENBOMBRI AN IO L mHWEBREBIZD 5.
TDELZDBIXI~2  mESORBRERFOHERIZCL - THEREN 3.

4) BHRHLEFIORBROBEBIRIBALEREZATOIRRELELAE S,
EBREEXERLREDPARET IO NTETTS.

5) BHEREKEOS FTRIFIRBROELEAERFRBERNENE ZITHED /D
IV, REBEEXRLDTMCERFLAELEELIHBL, 1340MPad
o, SLEZBFPORBEENRBS 225 L5 ERITIE
T L.

6) BRNEBREZEATIEE, BHPCRBEEEL2HIBEE LRI

RN, BHPORERFHOBZEFEESImMEL, KRILBEL L
THRBERMET DI ENbho .



BAE TS5XIBHLIFeC-CragBHRECHBEE
BMEICRETEMBEEOEE

4.1. #¥E

BREBEOEMBEMZIIN DL, BRPORBEREZEREIZRELZIZ
I, PR THAIZLEZREOHETHLNILE. T2 HBFe-2. 19mass%
C-0.68mass%SiA S BEHMB L LT, BRHPORBBRE LBRE L OBRIZD
WTHR, EROBEMRIZELE. LML, #HHLEFe-C-SiE€TIIBERPIZ
BEBEBRESBBICR2DE, RERTFHOERCARESHZAER LTV, B
DERIIBIERFZ2RIELTEIEALVZA POBEZREL, MEZETIES. =
DD, BHTERLZFe CRE2RBEORELEHD 27-DITXRILBD 5
BREBITRIERLARNTY . E2ET, FeCRELIRILMAERTED 7 1 L
REVITTEBMT DL, GRTOERLAETHRILY O 2P =,
BREOEINPMHERTEINDIZ L 2R T

AETIL, FeCERBIIRIEMER TR TH D7 a2 L EHE ML IZFe-C-Cri &
ERET T AEHL, BRATYORBREO LANKREOHB LEEIZRIET
BEBIZOWTHR .

4.2. EBRAE

Fe-1. 50mass%C-10. Tmass%Cr & DK% 7 b~ A4 XETHERL, KRR32
~53umiZ SRV TERICHELEZ. BERFPOBEERII0. 2mass%TH 5.
COBMEKEES3mm, ERIOTmmOEETIRBHAEM LICBET S X<
L.
EMOBHAFFIEIELAZKETHY, B4- 1T T IO @QEMZHEE
KBELEHEE, OEMEZHBEAGLESE, BXOCQEHZENRAHZ L
ROFALLE., BHOMBEASIZ, EMELESmmEIOARFRKR L OMICE
S 1mmERIOTMmO 7 VF U ITARBH V- MR I LI TITo .
TIRACEROFBER*KR4-1LICRT. BHEEBROE XL 5Smm—E & L7iz.



FK4-1 77 IEHZMN

plasma gases praimary , Ar 420 cm’s?
secondary, H2 34 cm’s?
voltage 62 A"
current 500 A
powder feed rate 7.6x10* kgs'
spray distance 200 mm
rotational frequency of substrate 12 s'
pressure in chamber 26.7 kPa
preheating time 120 s
spray time 120 s

BHT— MIAGHEERELS, Y- MOKEIENT 2 LEH PO KBERED
EABREL 2. BHPZEMHLERBEREINRNDZ I LEBSEDIZ, £2TO
B2 7)) vy NI 7R MLEL, BHRENZT 7 X< 7 L — A5 T120sf# T 0 #
Lz, P77 RXBEREIT VL EMOMZEBHAR TERNM T LI THRT S
¥, BRI — M2, KPINVIFIKITIIAERM, BLURKI2nHZ
LRWEMO EICEBEZ2ERLE. COLSICL TR LEEBEZENLEFNLE
f&Gl, G6, GIIB X UGO LM, E#EKGLEZEM LIZEREIEERELK
FEGO & FES.

BT — IR ESAESRE, BLXUOEMZAALR2VWEESOBERNKTE
WERBEPZEL-EmEBEELZ, F3ELRRKI, B OBAZRO>ERBLIUA
SOEVAREZEMOBAIZIIDAL, TNOOHKRPEEBLELE I DERAN
B itk TRDE.

BAAEIZ X D REGODHEBEER D202, AEEFPICEZEE A LIS
K, 1083K¥ & U81363KT8. 64X 10°sEIERFMICMBREE L 7. MBAREED
RBIIFGBLICKPTERELHREL THEANLE. BTHERD K I ICKHIE
GO, GIBXUVG6IIA—ATFA N T7 254 PE2EATWVD. — AT F A
FNOGREEZRET 57291, KKG0% Sn-40mass%PbR & DB HF ~RiE
%, KP~FEANTZ. BHEDOBEIZ6T3~107T3KOM T, BEMRMIT15~240s



(b) steel plate substrate
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(c) steel plate substrate
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steel bar

M4-1 BHOBEE
() E#EEAK LEM LIZEH (GO)
(b) MI#EMIZ KRG L= EM EIZEH (Gl, G6, G11)
()Rt % L WEM EIZES (GO
EMOFRIBREIXIGI<GI<KG6<K<GIIKGO'TH D.

el KEFOAF—2FF4 FOBEEMBIC AT A—% RTRT. Rit
BEOXHEREEDOF—XTFAF (v) D@20 &ECINDEABLITT =T A
b (o) Q) EQIDENE— I BSEENFNY 220, ¥ 311, @ oo,
@ zindl, RRCRZEETS.

R= {/'Y (zz20) /v (311)} / {/a ooy tla 21ty 2200ty (311)}

(4-1)



EHREBEOHEBLEEEON@EEEFEMETHE L. £z, (HNOs
IE +HCl 3%) ORETS~15sHER L - KIRO EENE 2 EERE T HM
BETHRELE:. BHLETFIORBEZEMMLIEINL, fIELRFROLET
8. 3mmD EATHERHEOBERBRAICMIL, 722~y F+ At— F8.3X107°
mm/sTHRBEOSRHRIZRELEL. RIEO-A 70t v U — RS0, 49ND
HECTHE L. |

4.3. REBHER

4.3.1. BRPOREBERE

EHEABREEE OB Y — MM SAE LS, HEOZL-EH
BEIX1235K (BOMR) L1357K ROMR) OMIZRD. EMZR/H2E
HELBRWES, RROELZESFEEIXI3BTK (HOMA) L 1420K (Fe-
4. 3mass%CHEEAE) ORI L2 5. ZHIXATE T ~<7=Fe-2. 19mass%C-0. 68
mass%SiZ &N HBEGIB L UGIDEBHBRELRILTH 5.

4.3.2 ZBEHREBEOKAR

B4-2iF, HBELEATEFORNRBEOEENE@ONXFEMBEMLREETT.
BBRGOTIHRIERTFOEBEBRELSARICRA LN, REAPIZIEXE RKILMS
HETS. BEMGHERBNT A3 DICEM L KGREE OMICEHT— &
Stl, RERFHEIOEFIZIZLALER OGN R RS, ZTNHODODHEBOKILE
FEBRWEBEZAVWCRIELE. TOBREE4-31I7-T. [ALEITEE
GOTHELAL, BHPICKENRELEEHRBEO LFIZEbRVEHRT— T
6HMETRRL, BHIV— IR EILEZEL RoTHLRALROHE DT DT LR
5. 2 THREG IO THET, 0.16%DKRILELRD.

4.3.3. BAHEREOHERE

B4-4iIZREGIBLVGINDF—RTF A NEERTRNFTA—FRERESR
mHLDERMEDOBRERT. KERAMLOEBIIRKRE S TEHEELLTH



5. B4-5TFBEGOBIVGIOA—ATFHA PORFEELZTT. EEGOE
TWF—RTFA MR BEN, F—RTF4 " OBFERIEBEERE LD
EEICHLTIEE—ETHD. KEGIONRTFA—FREA—AT T A4 FOK
FEXIZ, BBRRAM»OSEMICESICETONTREIELITS. —FH, 7=
T4 MEMICER{EHDE (M=Fe-Cr) [ ZBEHBRMmMMAMNLEMMIZESL
COoONTHEMT 5. KBEG6OBERMIZZ7 =74+, A—RATFAL FPBLV
MICEIRIEH TH S. KEGO, GIBXUGD A — AT F A bMidgexFz
BEAFICEBT 20, BFEENERICBIAMBOF—ZAT T4 FOBTF
ETH 50.356nmk Y KE< 2B 7. KEGIIE X TGO TIEA— AT 4
FRSMLEER D724 FEMICINLRS.

< b ‘ >

&

K4-2 HELEZFTEORFRBEO X FEHEMBAER
(a) ZMEGO, (b) RIEGI, (c) KMEG11, (d)EEGO'
AR EBEGO, Gl + - DEKRIZOWTIIH4-1(P61) 2SR
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X4-5 BWEKEKEOB BRE»D O ER L
F—ATFA PORTFEK

4.3.4. BHEBIZREITRLBOEE
B4-6BLUHEA4-7 IXKBEGOE &4 DIRE O Sn-40mass%Pba A G+ 1T
BELELEDOF—RTFTA NEONRFA—FREF—ZATFTA POBTFEK
DEERT. RTA—F REBTFERIL, 673KdH 5\ ILT13KT240sF TR
BLTBHBIZEALERLRVE, 8K TRERMMBELLRBIZONTKRE
WAL, 240sBIREL L EDRTA—F RIZOICEL RSB, 973K TIEA—
ATF A MRBEICHAEL, 120sMBELEE THEA—XTT 4 PIRDLN

Rho 7.



1.2 —
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o \ —e—673K
S 06 773K | |
2 —4— 873K
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Bl4-6 2 DOREDSn-40mass%Pb &N EHR B DITHEH
L7 EDEEG) DA —RTFA4 +E (R)

0.364
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Lattice parameter of austenite,q /nm

P
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—— 673K
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K4-7 FEx DIREDSn-40mass%PbE S DRBEPIZHEFEL =
LEXDEBGIDA—AFTF AL POBRIFEK



4.3.5. BHEHREEOHEE

BELEIKEKEO EEVNEFEMBHAKLBE4-8IZ7T. KKRGITIHR
FRFOBE LR N, REKFORFEFRAELEEBIZZ 77 B8
BIND. ZOXORIT v VRARFHFORHBBTORNMBENIZE T
FEnitZExonsd. KKGl, G6BLUGIIDIEIZKBENET 3 EEIRE
FEAFL, REROMICGRRAHOFTHEIZEMT 5. KEGIITIIR FHF
FMOEFTIELAEBEI NV, REGIADHKE2MICE RIS ITEALD
BERICHHT S, 20X ) 2MBITKREGOE 983K, 1083KdH 5\ X 1363K THA
MEBLTHEL2Pol. ZHNLLOBRLETIIMICGRRIEDHORFITRENA
CH—IZOBT 5. REGOIXEH FIZ18357T~1420K0EBH THWREIZR Y,
BRINZRENPEEL, RBEOREIZEN - 2RI, KEOXRESBERMAIZ
BREMLEMEERZE LN, KEGIOHEBIIZ DL ) BEMTAELE &
Bbhsd.

K4-8 BRLEBHEBROEZEENEBO EERNEFHAMEER
(a) RGO, (b) ZIEG1, (c)EEGI1, (d) EEGO



4.3.6. BHEEOES
B4-9IZBHNEBEOA /u v I —AEI 27T, RBEOKE I IIREG]
TELELS, BRPORBERED LR L EBITETTL. EMeRiladz
LRVWEEKRGODE I IFE WS, RERGIOBEI LY bTiZEy. B4-9iTiF
AT E T/~ L 72Fe-2. 19mass%C-0. 68mass%SiG & KBEOBE I b A b TR L.
Tz, RIFOButtoniIEEFDO LD ET7T— IV HEMLTHERLERZ D ET
H5. AFETERLEZEBEZ, WTFhoEMSHEGETHERLEZLOTHAR
ZUEDBBNZ EBnALND.

800
OFe-C-Si
Fe-C-Cr

600
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200

Vickers microhardness,Hv (0.49N)

|

GO Gl G6 Gl1 GO' Button
Sprayed coatings

1 4-9 Fe-1.50mass%C~10. Tmass%Cr& &3 & (®Fe-2. 19
mass%C-0. 68mass%SiG &€ KWED~ 1 7 o v v I —
A E (ButtonidFe-C-CrE @ KR &2 7 — 7 AR L
THEBLERZ DI L)



4.3.7. BHEEBEOSIERRS
BHRHEBEBHOIERIZE4-10IR L. RPICIKATE TH S I/ Fe-
2. 19mass%C-0. 68 mass%SiE & KRB D 5 RM S b ¥ T/RT. Fe-1. 50mass%C
-10. Tmass%CrE € RE DS BRI ITBEHNPORBREDO LHIZ o0 THEL 2
D, RIRGIITEKRE2D. L, REGIDEERIITIREGIIL D L.
H4-11IRREDFIERREZEOWHBOEENEFEMER L TT. GoB X
CERBEGITIHIREFRFORBLIARICBEINDII D, TNOLDOKED
FIRASIRMER FRAIDOEBRREICRESEKFTHAZLNHD. REGIITIER
FRTHOBERABIZLALCBREIN Ao/, OB 4-41TFRT & I ITHE
GIDF—ATFTAPREDODARIA—FZRIRBEI SR TEALT S. 5ERR
FOBEEOEEEFEMBICLIMBBENLIX, T A—F ROE(LIZHE

LI 5EBOEITR N,

O Fe-C-Si1
1400 f Fe-C-Cr

1000

800

600 r

Tensile strength, o /MPa

400 r

200

GO Gl G6 Gl11 GO’
Sprayed coatings

] 4-10 Fe-1.50mass%C-10. Tmass%Cr& & 1 X 'Fe-2. 19
mass%C-0. 68mass%Sia & HE DB EM X



4.4, £

HHEDOELEEMEETOL—RAT A PEORTA—FRIE, B4-4
WRLEXEDICEBEGOTENEI 0.975£0.97, REGITIXFNLF 0.54&
0.,00THD. HA4-6DRRELINLDRTIA—F RELBT S LEBKGOE &
CEBEGIDZELEEHBEIXIENFN, 773K, 93K TORE L HAI S 5.
BRHPICRFATFIEER TS L EORAEEZIO~10°KsIZR D % 2
TV ZDXIRKERAHAFEEICLY, AR THASTR L BANICE

K4-11 BHRHEEOS ERBREOMBAmOEENE FRMER
(a) &GO, (b) RIEG1, (c)KHEGI11, (d) ZIEGO'

BLIEA—ATTA M@ AERBERERSND. EHEWBE CIIREDIRE
TEBMELS, ERXTTIAT T L —nb0RTRAIZERT S Y 79,
Ik, REOEMATIGRICESINIFHMAEBAKREMTIY KL



BY, F—AFFAL NBPETE. TORE, HA4-4IZRLEEIIRNRT R
—Z RBEMBUTIOEIL, 7274+, MiCGERILHIIEMEHETLY
ZR5.

BT TIIBET 7 X< BEFIZ & DFe-2. 19mass%C-0. 68mass%Sia & 0 &4 §E
BRBIZOWTRR 7. KETOEMOAHEFHFIRIMELRLEHTHY, &4
DEETTOERRBRELIZERU L2 o7, Fe-C-SiA& CiEM L HEE
K LiebZ2DT7 254 VOBIEIDELS, EMEKGEMLOMICEHT— |
EFIBUEALEGE, KBEOERBII7 294 e A VAL FORERE
oz, ¥72A—RTF A PIXTISKT60sHIOMBIZ LV 72T 4 PEERAY
XA MZHBETEIZEND, ZOREDFT—ATF A4 NMIBNPIZHBEDE M
RBEERATHMLIELEZLAONE. —F, AEDFe-C-Cr&DA— AT+
A MIXTISKOMEBR TIX RS, 873K T240sIMBA L 2 L X DT BT & »
H, Fe-C-SifRIIEBLTIVEELEZXLND. Fe-C-CrREDKREGID
F—ATFA MIRBEADENENOB o NERPORE LRRICEKFEL TE
SHRTEDOEREZEKLEZDOTHA).

EEAGLEEM LIZER I 72Fe-C-CtA &8 X KRFe-C-Sif & RKED 4
—R7 A FOBTFERIE, £ FN0.3625nm&0.3646nmTHB. EHEASK
LEEM ECRRENERBETHBELAERS, Fe-C-SiAE&KRBEDF M Fe-C-
CREERBIVBFOBERKEL, ZOLDICHTIEDFREE L VELI 2B,
BRPICRBBERER TS L, Fe-C-CrAEKBD A —XFF 4 FEIIRD
LKREGL, G6, GLIDIRIZEERMICE RILHBEML, BRNFPOKSKBER
EoLERTHHE LZREHIIHEKRELT S, 2OoRE, FREOBEICRECRE I TE
T¥5.

Fr&&éﬁmziﬁ%@””m&ﬁ@th&@ﬁk%m%ﬁ%&%m%
b, HEZ27—7EMRL TERLERZ U TIX, A1 —XFTF 4 b4
BERICEEL, MiCGRREHPIBEREOMKRICEHETS. RREZORE
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Fe-C-Cr&€DH{R, REGILXV I LIZHmB LR =RIKEGIITH|EM I i
K&hporz.

AFEOBRKNFETE, BRRCERO—-ONEELTEBEL, 0 LK
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YR FHAOEBFESMEL TERDOSRBIVBH[TONELEZILND. 51T,
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BIBELS 272D THAD.

Fe-C-Cra& ¥R DBEEH RIT0. 12mass%TH Y, Fe-C-Sia &K D0.03
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REBEE CHRERESANDZLN, BETOBRRZREL THELZRIEBOHEK
LB IN T, SHIEAEVREOREAFELASNL AN .

4.5. E£&H
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5.1. #E

BREB /70 LEAGTHEEORLLHEERT DI L NnE, Bkl
BEREMBLELTERISNLTWS T 0 BB LTAVESS,
RIELBMERITEDZohb, TEVTTF V28 0ERESFRLEZAFLTE
b E-HEERMARZREDONMBICIVEEREORKERSZZ & %271,
HEREBRNME LRV B LeFE2EZTIIRRE.

— B, BREBERIRFLELEABEHNTOEBIC Lo TER I, %
MLBEHBETFTHO>D VEIEBEREFRABEORES AN ENZ ERNALNT
Wb, BE3ERBIVEAETHHEST S A~BERIZBBW T, BHPITK
BEEZ2EECLRF IR L TRENT OREXNTFROBEE LB M
L, REOoBE XmMETIZ LALLM ZLE. L2L, RIXPEBEHO
BE, BHPIERBREE2 LRIV LRI BIELBENET T2
BEMHLEZON, Z0XORBAE, PHAEERECFAEHEES
FHLIVWIEIEZEFTCRALBER2TOIRPRAEELLNS.
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FEME L.



5.2. RBA&E

FRIZAVWERDRKIE2ECTHENEEL: L TELZEEEZ RLEZ 7 0
LV T FUVERABAERMLEGREBEEQETNARAT bv A XETHER
L 7~ Fe-5. 3mass%C-1. 1mass%Si-10. Omass%Cr-5. Omass%Mo-0. 6mass%Al
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570, TheA XHEKREL10~32, 10~53B L F10~T4umD 3EHIZ &
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Zl0pm—E &L, BRRHEBRR2ELIERE. ZLbO0BKRKEZEHET L — 4
BHEZRAVWT, 77 A MEBLZEL 240X150X 3 mm®D K KM (SS400)
EMEZHImmOEICERLE. BHEIRABZ I oVt BEZAHL,
FNFNEHZEZ 1IMPa—EE L, FOMOEMHE2 /) AVEKE S100mm, FH
MAROBKABE1.1X10 *kg/s, RHEHEL2300mme L TITo. Boh
FEREERBZ200X4mmO R FRICHIM Lk, ROSEEHOFETHRL
BE2HELEZ. 7, EHNHEAELEL TCORRIO~25pmOERRT AV I TH XK
L HITHEBEE1.33X107Pap EEH TSS400 Y I EVICBHRE AL,
HIPEE # M L7=. HIPABE O EHF T F NIBEMN673~1273K, K FRHE R
7.2X10%s, EEAMBISMPaTH B. 2&F WX, W7 EAHAOHRERRS
iz, RHEI~T4r mDHRPLERLERBZI T EALEZRANTIZ
1073KE X U'1173KTHIPL B L 7. &&%IZ, HIPREKRBE L& T 572D
2, HIPR B LR —DORE LR THBREZ2EEBRLEBLZ L. TOIWVOD
B Z5i11.33X107°PaTHh 5. |

BHLEEEOLM, HPABRRMS X CRELAE LK O GARE,
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DBEBLVHEZERALEZ2To-. TNODOEEKEZES -1 ZFTIHEARAR
FOBRICEBEMIL, FTEMBRBRBRZAVT oA~y FAE—F
8.3X10 °mm/sTH BRBRRE/T o .

42mm 1.5

Ks5-1 5/ RABRAFOERK

BRHEBEOA 70ty I —2ABI*KHENBOEIFRBTREL
7. MEIX4INTHY, TRORHEEBDOEHE2LTORKOEE & L .
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T#32008BDEATHHALEZE, KEZEDEE I Z10mmE 25 X 52
BERMTLUCTERRBRAF LA, 1IBKLLZEAHEMARE L ZEZ150mnm,
JBE I 10mmDS45CREMEMBFEME LT, RRAZ16NOHFHETH L 27,
TRY)FEEO2m/sTERRRZITV, HEOEERIMPLEREZRD
7. _

BREBEBOGBEEIIBRNABEZED-EMEZE %2 5mm, ER %10
mmiZRD3EIHICRBRRAZUVHL, Yo —2AFREEHFLZHAHVTT L
TIUOFHRXPTHELRL. BEBEIZIFBEEEO 167TK/sTI7T3KE TH IR
L, 300stRFLEZDOBLAIBELE., S HLIZKROHEBEE T RO RIESR
HFTHEIE, I00KEXIOMBKETHELEL. FEFEIITHA EMEI. SN
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5.3. ER&HR

5.3.1. BHEBEOHEE LHEEHE

BRLEFITORBRLEMLOABAEFOXRFEMEMLAZ LRSS -2 1
AT, QAR THE LEIFFORBTREREEZER T IBHREFHAORE
REIELLNRZ20DN, WITFNOKRRRAICLABABEROBKEERE L E XL LN
DEANRET .

20%F A F— VTR LEAEBOEENE@PRBOMAKZEZ O)ITTRT.
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CRFLELEZEBEFAIBRELEEBR L 25, RBMN10~32L£10~538
XFCI0~T4p mOMEPLE- ERBRIIEGENIRBEBAUTFOGERITIZ
DEIZKRELRY, BRBHCI > TRODEREMBEFOAKBERIIZEN
FN24L2TB X V29v0l% &R B, ZORBFRMMIFANICIEHMEL2EZLE
Banz», RELLEZEREFITAF—ALTEREINLRZ .
SREBEOBHERMPLELONERBEOXABHFIHE LRS-3R F. 2T 2 T,
XBEOF —F v it (CuKa) 2. BHLEEEOREO X
RETRECEBHROKMBIZEIZIZFTIELALIEDLNLT, ThAbDK
BEhrbixd—ZX7TF+ A4 b, 7254 b, M3C(M=Fe-Cr-Mo) & & M7C3 (M=
Fe:Cr-Mo) B RREHOEL -7 BRON, ThbDbE—7 tER- TERAE
ML EBELELEBZLONDI T n—FRY— I RALNE. B5-2 (b)IZ
ATEIONCEBEFRIERLTCLARCHARRZEZI IS EINT, B@
MFROGEBBE TERINEE—-—HLLORoTWVWAABEEXE . &
BEHEIZIOBEBAETFACIERINLEZOTHAS ).

5.3.2. BHEBORLELHE

KR 10~TdumO B RPN Lk KBGO £ LM B 7 5 M EE %2
BS5-427-7F. (QUEATERLEFIORBE TR RERME 7 L B #h
FLOBRBEUARETIHOB RN THACKAABE SN .
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WI1173KU E THHHIPLEBE S L VCEZERLB L LIZEMETHOERIIR
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5.3.3. BHRHREREORULBELEDES
BHLEFEORBBIUVBALBZT-ERROBEIZBRAS5-6I1IF-7.
REBREE2E2DL, HBEOBEINBRNBERONBROZRIZIZERIR
oMW IR AR

BHLEEETHE00~660HVOBE I 2 HF T 5 KBEEIL, 873KDO HIPKL HE
HBHEWVWITEZBHNE T, H800HvE B 225, 1073KEL L DL B T/l
HMEICKERENRENS. HIPABROH S, B M1073KAE TIS0Hy &
EZFLLKLERL, 11TKTI0O4M4HVO B RKEZ =Y. ZThizx L, EZEHALE
TIXSTBKU ETONBRENFHEWIZ LY, BIIFETL, 1273KT670HvVE
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5.3.5. BHEREOMS KRS

BHEBEROS ERILBULERELOBAKZRAS-8IIF-T. BHLE
FEORBDOGIER IITM200MPa i ER&EL 2. EERLE
THEEERIFIETL, 87T3KTIHIOOMPat RV EHRLETETTORNL/
2L 5. SHIZBLEBERENELS 22 L, BEODLERIZE B R VWS EM
ENRKELRBZ3BERANRD DN, RBKTHLAERLEETTE IV LA EZ V., —
5, HIPRBEBEOS RAIIREBALEORE LR > T, HIPLER
ERBL RBIZONTRKEL LY, 1IHTBKTWo AR TT 3 H 0O D1273
KTHUOKRELS2B3L5TH 5.
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5.3.6 BHEREOEREFH

BESEALEE L - S4SCIREMEMFEMITA W T, KK O Pin-on-DiskE R
BEzfTol. HNBIO~T4pmOBKRPLERLEBR LETEOREDE
HEELZEZE (100%) LT, OO RBEOERE* LEREEL L TH
E-QIFRY. MOKNBEOHRPLERLEZBEHNLAEATFITORE, BL W
BIBKTHRULEBLX* L2 TORKOLERETIEEERELI YV KELI R 3.
HERULBR2ToLBE, LEERIX, LBEIEEMNEIZKT20%L T &/
SN, LEEEIEGELS RZ2LBFRENTA2EmME/RT. HIPLE &
UL7-B MBI EREE NSIIKDLE THE0%TH DM, 1071KL LD LB T
T10% U T &Ry, En-WEREEZTT.
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EREL RBICLO2NTFOR ARV RS, —F, HIPRE L ZKEOD
BA, I0KU LEORABTRIFZLALFEHEFARE LR IRD LN
F, INERBLTEREENELIBDLTS.
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5.4. £

BEZ7V—LABEREISTTAERFLERT 7V — AR ENH3000KE K
WEWIREABSHEN, MTFORITEEPREIVWEWIEFESH B 2
@0 B T, TV AR TERZBEBLRVE TR EBESICR
NiAEN, REBREF2ELACRERERIND. BS5-3IcRLER
HLEFEIORBROXKABAREOBEBAERMIZI T e — Nt — 7 BNBRE
ANl REREBEHRNETZ2HRBERELCLDEBRZER I T I LN TE R
MmofeZl &b, 7u—FRvr—JR#BEBERCIZbOLEZLND.

EROEBEo—VETHERELEAFRADODHERITEVWEEEDO Y K ik,
M3C, ¢H, BE»LRYD, T HLDOHIX6T3~8T3KTOHERELIZK -
T7x254 PEMICRARBERELTWS ©2 9 Ho— LEORH
HEEMNI0*~10°K/sTHHOIEH LT, BHREBLR22EMBAH IS L
EREBENCBITALHANFEEITIOO~I0°K/sE REWT L (03 00 (71
D BHEEOREVWEROFBIVELLOFREIRHEICHE L
FEBMMEFRNCERINDZIETTTHS.

BHLEFEORMBML6T3KTHIPALE 2 L -KRBE L TIEIES5-50 XK
EHHEBICERKIZIRELNLRZWS, S8TKICRBZ LEAEM TR LN o
— FRE—ZJEIARMRHLARY, 7274 MEM3COE— 7 BHARERBZ
EnD, KFBICBWTLHAEIIIKTT7 =774 FEMCIZIRESKT
W0z B.

BHEBEOM XiX, HIPLBR L HEBWLE L T6T3KETOHOLEIRETE
RN WA, 8T KLLETOLE TIXHIPLE TELI LB B30z L
T, EZBLABCREITRIAEMERLE. 20O X5 2HIPLE EHZERL
BOREWE, BEETHOMEB LB FBOES IDOENLIZLB L
Exbn3. BHLETEIVLEMKTHRABET 3L, REREL R
201, BBLEARKEFACERIWEHFGEBI A — X754 b
BOBLTHEARMC2ITHTE22DEEZILND. BEERULBORE A,
1073 KL L0 L BEE T, B5-400bHLMR KT, HIHLER



fEHHEREL, SOLZBEHMTHOBERICIHODIKACHBAIHER L 2
WEDIZRFHEOBAEIBEL, TOELDICRBEOCBEIBNET TS L E
2bh5. —F, HIPAB OB A IR, LHEEXREVWIEFIRALREDORXR
MAEAEBEL, BRRFHEOKEAIBZMET S L EDIIRBESEREE
b3 5012, REBBPAXKEKTIZCL0PDLTIVEL AR50 TH
A 9.

UEDZ LZHNPDDIZDIZ, BIBTEODERZERE L. EZXEH
ABEECRERO ABCAHEIMOBERAHBICEAS. h LB
HREFHEOEABR+DRL I LE2RLTBY, o THEINZEIIZ
BFEZOLODOWITER2L, NTFOERABLIUCRAODEELEENS.
Thizx LT, HIPAUEBERK TIX, 8TKUTORETIIERE © BBICKE F
PERBBENLNR, THULORETRERAZBESAR Y. ZniEC
DEO>LBETHIPLE L AKBTCRBERKEFTROKZEANE NI & 2R
MLTBY, NTHOEEMELIERBEOBEICHELE TR 8860 5.

BPHEBEOSEBRIDEBEREFEMSEIT, ML RAEICHIPAE L E 280
BLTRR2D. ZRNIZ2VTRETIZDIZIHERREOBEN B2 EE
MEFHEMETBEELL. REVLREENETEMEREZES -11ITFRT.
ERHLEIFITORBES I USMBKUT TALBLZREKTIX, 3/ ERR %
ODHEBEPS5L»D L5512, RKERBETFTORKABPIEBNIEBELLTHY,
FLRECTFLEBS-40HEBICIRBERAEFLEERB T & OERIZEH
MBEIND. THHDI L THBHNEVREE CTHROEL - KBTI,
REMBEFLBABUTLOMOR+ o EBEEEIRBEOREIZRKEL B
BITBZLERLTVWD. Z0OZ End, 1073KEL T O H B AS R WAL B
BETIZ, HBIO~MMumOB RZHOWTHERLERBEREFO 5D 35
BEREVHRBEORENELS ko tEZLND.

1073KTIIRBBBEFH»I2VIARMFOERCOBRBERBEDS L, BN
WEROBAENEL 2. EERLBLEES, 123KTHREABKEFERT
TOWMBIBRAESIN, ZOBRETHRERFHOBAERFT+HTHL B
EDPDOOMPD. TNRNIEMATHHLEMICOBEKILLAEAZ ERESIZI DK
BOFEARIEZELS LTWAEBBETHA ).
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—%, HIPREB L7-RETIE, REBEFORERRTOBEBEITILIIBKE T
T, 12BKCTRIELALERLNT, BHRUFHOKEEVPEEP TCORLE
CHBLTIYVHETLTWRZ LS., X512, HIPAREEEMN
1I273KIC R 2 L BRIIEENAFARBET CELDZZ LR THOE
EHhOoMEIZE o T RBIBKRELS 2oL EEZLNS.

1173KTHIPLEB L ZREKEOS BB I TV ZAETLAEZ. 1173KTHIP
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»HBH. —FH, MBKRIZI1073KTHIPLB L ARBICHETHKXK{ELT S. 1173
KOHIPREB T, RERBERBETFTLABETFHOLBRIARA+ ST TH B I
HBELLT, MEPMHEKRKILEITAZI LT ERBRINETLEEEZXZLND
B, ZTOFRRIXIRED L ZHAHL ML TIXRW.

ERBEOZVEBOEREICIR, HS5-100RT Lo EEL2ECE
HRFIREBELEERLBEIN, EEEBEXRI T H I ONTEHKT
ODREBEZRTEREBOBAENDPRL 23, LIZHIPABELEEEOH &,
1073KBL ECTIRIZ LA LERREFAIRELAAREXRDoNT, Zhicxt
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LALNAREDIIZ, 073K LN BECHIPABR L -RBETI, KFHEO
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