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ABSTRACT

Ternary boride (TB) reinforced powder metallurgy high-speed steel (PM HSS)
matrix cermets was developed successfully by reaction vacuum sintering at the
temperature of 1193°C and 1197°C using FeB. Mo, Cr. Ni and M2 HSS powder, of
which TB particulate was formed during sintering process. The characteristics of the
cermets, including microstructure, phase constituents and distribution, hardness, wear
resistance, were analyzed by optical and electronic microscope, electro probe, X-ray
diffraction and hardness-tester.

Analysis indicated that TB was formed by in-situ reaction of Mo-FeB mixture on
M2 PM HSS matrix with FeB removal at high temperature. The high sound TB obtained
was attributed to the melt-boride eutectic melt during liquid sintering. The phase
constituents were composed of TB Mo;FeB;, bonding phase « -Fe M¢C carbide. The
sintering temperature increased together with the increase of TB. The multiphase
formation was favorable to restraining the crystal abnormal growth with fine uniformly
distributed ceramic particulate so as to overcome the difficulties in the failure of
particulate bonding with matrix due to lake of chemical reaction or diffusion between
particulate and matrix. The cermets exhibited excellent wear resistance especially at
high temperature, which increased with ceramic particulate increase. The wear
resistance of the new type of composite was as high as twice of M2 PM HSS. Effects of
Cr, Ni elements and surfactant addition on sintered quality were investigated. Results
indicated that the additives were beneficial to excellently sintered quality with fine grain.
The hardness increase and more uniformly distributed structure for the sintered product

were presented.

Key words: PM high-speed steel, ceramic particulate, ternary boride, reaction sintering,

reinforcement
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ARt BEE A R E B EAN. EERRENNZN.
1.4.1.1 S5RE

o AR g T DL ZE B R B R AT, T ARSI BB AP R AT B
ERAREEHERERE, B2TKENESER, ANRREFERSARL
B, REEEEBRAERTFHRENEYS, FREER, THERESESRL
ERTMUELR, BEESA. BTFEAGE, PFASATRE, mRERBERN
Aoop etam R, TEPEREETE. PASAERK. FRELBHRE, K
SR B RED RMG A . AERBEREY, TRMLHEE, RRAURE
WETEAT#T, FaRRNLEBRRBERSHE, —EELPRAETRE
BRI



v B | R A N -3 ) (i - Al o

1.4.1.2 AR

HEREGT 30 F40, BRBHA LTSERESES™ BXA, FEPR
REAELS. HEBRAR: NHSAESMI RN, " LMERLP4 0 R+
S A FRIBIMN T B E), BEEERTFRAWRER, UREREGASKRE
WA . % HERRBD TR EERZ B, BAKENTGHRNY
W, LEEHBESEH™,

(A REELYTUERRRETRER, AR TELRBAEUNKE
SRMBAYZBGOT . FHE, REGHIVHENEEERTT T HERE,
et g SR BB RT B A RARE K S, BTFLE kA r M LER 5B
A, WOEEAEIR. XA, BEE AT IR AT e BK AR A A BRI A Y SE AR
SEARALE, KT RENIRE KL K 50~100C.

(2) A BT R T RN Ti0+2C=TiC+C0 P M ER CO A AET, Him
HHTFERBELIRIER, RESSHE.

G EETRAT, 4L&FHASEAERATHHR, HRELRBRERE
L. BAh, PRESRE, RS S ERABK.

(@ LT EaES, ERRERE, ERFMEK.

1.4.1.3 R+ HRERBE

REZER, AMIEETEETERES LET KENRAMZRSE, F860
wOvE > B A TLBAE N, X TFRAMN—EERTHR, FRAREREZR
fif oRiX — i R .

s TR R I MR R ETEE S0 80~160 Jkid. PS4 AME
MR B 1320~1400CHIASH LA P E — BRI . KRIEH, 2A%0
VI A 3B g 7 S FLBREE (0%~0. 0001%) #ifE gepes = @ILERAE (0. 06%~1. 0%)
®B%, BEEALSEEER.

1.4.1. 4 1RE—IAERE

RSB SRR AR R EIESS SR, EETRARA, AN
RIVE LR EENT HEE:

) WEHTERENELE, EAREE, S&PRER, REER.



#de L ok K FMEF LR

() HTEANEHRSE, SHRRMEKNES), EFEARESENARA,
TR “Ehh, EARMSEHE S SHBANARNTAR,

(3) BN HELENRE L EAREEREER, BAEEN~=HRIEHNE
BT ES. FREBRHBEL, WCHEERTKK, SBE S AT PR
ST, MUK WC BRI E BN MENIER, 8 SRR,

P — BB EREE-AEREEREMA: “HH” TLURDOERDNE
B, EERAME. SSHMERENYS, TRAN W B, RTEESB5E
#. B, FRNYEMLEEIEENE.

T, RARG—AEHERR, dTEAENE RERBREE R
=LA L, RN, BETIRSE, BRSFARED.
1.4.1.5 BIMEBFREZE

i SHERR, SEMAMEDRE, SRmkraBREsdh L,
AR B F A, K ORI TR AR, MR R R
BN, TR PREHERETRES. BESAENLETRATRNER, #5
AR ENERT.
1.4.1.6 KRB

MTFHRE—ASHERBNERSEBENRERZTA, HEMENS BE
EXARBFMLUER, UREFROREMESES. TURM, SBEEIR
Mg E A TS REBRARRE. RITTLMEBIEEAR, R R MNBER
AT ESSBEORT, ELAREEEERY (BEBRYID MR, XH
HASRAEENMBLE, HRKBESREF.

1.5 ERIMEXARRERER

B84 Stora A/ FIZEE Crucible 1/ % 1970 EREHTHAM KRG EH
AR, BT 1973 AR 1975 4548 PM HSS IATIMLIEER", MITFFRE T BiEH
WEER, 45T 20 KENFE.

WA A RE N T EA S ER O BERGR, 28 ESERMELME.
BT, AESREEY, HETEH, BEGRRETASHIE (HIP) BMNE.



M I LXFHALTELREX

S A S S MR B AITERE. 8. B RANKREEERNRT.
1.5.1 PM HSS BY=8

St RBAE ST AHN=ELHDAITHT, BETHRRTHRES.

)R CHIR S, EESHASFEUBENRATRE | AL A
KEEIM, FEEBE. @K WLH. SUMMINETE —ERE, AtLER
AT PMOHSS 8000 MiZA. Mok, HE. ENEEREFRKEALLES PM HSS.

(2)1995 % Erasteel J”$% ASP BHI= R4 HAHE Lras Svensk (BHRAN)
LR ERR, SR PM HSS 44 BT 100 M/EME 9 K, BENIR:

58108 Frasteel 2 51 Soderfors |~ #1/& ABB M #) Powdermet |, WEFE
§ 2 M1 % 3000~5000 M /2

%@ Crucible | #5 2000 M/,

H 4 Hitachi (F 34 /R) £ 1000 I/4E;

F A Daido (k) £y 500 ih/4E;

A Z Kobe (3 7 #l49) £ 2000 6/

B3 %) Bohler ({B5R) T~

Fid 9 5 PM HSS 4R#FAGFE B2 F1 % 7000~9000 FE/4F.

()4 Erasteel [THIGIHER, B, Ax. 2B FEBERERNGRE N B
RV AR SRR B A PR B AR 1993 424 62060 ME, 7E 1994 S 74000 M. #RE
SEENMTEERELT SEEMARBERTEN 1/6~1/7, TRRNAS
RBZRE ™.

1.5.2 HEMKLAESTERENRLOEA

W PMHSS B A E B TR ER GO B RS, EAERELTFRH BB
e, LEERE 2~3 ATAMEZERMAE PU HSS MR, LEARA
£ [ FRHEE Lorenz T HEE 1™, SEEEEEFHER P HSS REFE=4I.
(1)1994 2422279 A4 B TR Tk B0 F B AME R4 SI00PM 4, 47*
Hi5 obmn A ERET). SEREEE, RIVREF, EYMERT QNS EEsTE
[ ASP2060 £ Rl 7= & ,
() 5T A R RMAAKMAT 1 S600PH PR & B BRI ER



ik Tk K F M+ F X

F£E, HALIREEE N HRCB5. 5~66, FBFAHE.

Y AFEPMFEDRES L, ERTAT AT R—ARAE HERTIA
(S TT, #BiE 7T, BIP570) 2T PM HSS #4TiR%]. 5/ ASP 2030 $lxEm
BEAET), ERSREZNEENEET, € LERNRE #ATIHREIR
HRRAHE.

HEDH T EEH PM HSS BB, M—R—RKRRE] BRRET]. BiE7
3 NS EREMY PMHSS B9 AR ETREM™ b, BRRT A 2# 0 ASP2030,
ASP 2030 HATIR A=, WA AAMEHMNC, INCHURBERFLIA.

BRI R BB EHM G — AT . A S L T R SR R R
REWBETRMR, UREMEAREMGIEKT. KA CPM 10V, CPM 15V REHA
FUEFSSHEARRESE—STRAFITHRE . RESBILFKRER
HIARUKBEEAMT, BERESHEAELANRAIREXEEAT REN
R, KREBERSSRER .

1.5.3 EEMBEMEREE

21 HERERIME, ARENERELTSRERETSHENRE. B,
SRR RE L EEHUTLAFE

W FHEHRRS TR, TUBRNRERE, HoREERETERGE
K, MU O R 0 % B RS R EAE R & R M B R B 80 FF 0
¥, TEAE=AFE: BRMEERSELTARR, 30T FEFLNERA
MESERAS, EAEEHNLEREASNMETNNS, UAREENSR
FE RS SR G Fe RN /03 Co); MR EEBNIAT, BRI
L8 B RO J B L) BT LR T L

@) BE RS SRBE, EER, AKIINLE2RNBHNTRL
B, ESRWELRHE, LHEMTEN, REXHAEEENEBERIER
PrElh IS AR RRE . T RARKAAKESBERELENSRBRAE
TR, . WEESES e EREHTHASTUAE . B,
. . %, 8% M E50, RORSE TS EURADRETHRNIT &iXH
FRGREE"Y. '

Q) RESREEHERTTR. BT —2&RBEHGELAN, FRTES



MM Tk KFMEFEMLERI

R ETROEEER, ERANENHASR. MRS RERSE—H
LR LA R XA TR &, MRABESBEREMISIEREANART
£, XRFETERANNERUSERRE, WRELRBE, cE2—FHT4
YUEHEF LG RN BB e E SR, XERT AESR AR H
B BRABEGREME. KERSVBREEARARET RS,

(@) &RMEEWERARE. EER, RFRRFAFEFARROZS,
$RWREEEERA D ERRRETKBT XORA, BEFEE—LHE, §
wEEERA AR E LR NS REESRRBES, FURARRLHR
MAMBAFERLARFENRIHARNSFRBNE - CLRNERRERR
AT BB R

(6) R R IE . Wﬂ%ﬁ%ﬁﬁﬁﬁﬁ%I?@ﬂE?ﬁ*%%ﬁﬁ%
AR, RS RMBARNHBRERR. BEREANARCHANEN,
MEBERHETKRMER. TENHARASE: MRSETEIENN: B
pHTEHREATBTEMEOME,: HREREENS: SETZEHANEE
XF; ¢BEWENERENE REEHTASE-RIME.



Ak ok K F M EF LR

%25 IR BMREERIT

2.1 Al

PN T R ACHIE N R B i THAR L —. 45, BSMIHIMIE
S/ S 1 T o LG4 3 80%~85%, [ I IR 90%. 7JE R HIEI T R e
BOMEETR, TREWEIR, TR HESHER. NI HOMREHER
g, FUBTURETIRA BeSRHIMT. 7R KR BAHER A RN TR EAS
HEBW. #8 . SRR RGN ROSER, RHIAMRY
PR R R . B TREAE —TRRME TR, 8T IAMN
Sk, RIFMYINEESE 10 £/LERE—EY.

BEE S ARMEREL. BEML. SO, BAEFRLTANRE, BX
VMR AGMEE. MER. WA, SNAE. ERESTA. AFAL, X
FEME R RIL, B, T Ni, Cr. Co. Mo\ WEEE&TE, EMEHEY
B AL T EAREL, MIREEMEH, KA ) ARY T ERNEX,

EMTIAMR S HTENR, EREE. WREZKK. HEMAATREMAY,
BRI R, TR T L PR E SRR, AR, MEMEEREE.
fif b R R ROBRRE , XE AWK 2 BRI T3 ) AR AR ER . SN
it BRASATDROER. WEEACEE, SFnsates, BATE
@A, ERTESE 90%EA EEIZET). 55%ELE IS TTHRAER A &M HHIE.
BHE Fa & I AT BRI 5 %00, FIT RN m I it B R
B, SEARSSHL, WEMBRTERNER. LEEAEEE, mIMME,
W% ] B I DR A4 T AN 10~20 15, RABHLERS S 2~6 {5,
TANZREN., HEAEIEHRTERES™. EFANHRE, WEERN
B EERES L, SSRME. BNESFHRERSERLZSE. Kb, BH
WENERLASIMALENEEER. BREMENG SRR, HAKHE
WA, ASHEREESE. BTEEMENRERINE, EFSMIAHT
SFEWRTIRN, KAARS T EMRAGE LEAEENNIRE, WEN
BRTAEMAZ, BOEEDUMTREPEH. REREMNTRE 28



Mk Tk RKFHMEF LB

MRHIRI A RIS HRE RN, Y. AN S5UENE,
HFHKEE 2R,

A RFEFERMMAEANAGFENTE, BIMBESTAR, RARKEE
ik, HIEBYE SN =W RBIENRRBER AN . RREEH
KR o G, AR RS, HRAREMESE TERVE, BUMKRE
Z TR BRI B R & T AMRLIN R E R0 ik, R A OIS
1 Atk A BT B B )0 T LA 3 TR R LR B e VB A0 T s\ TR R B R
REHEITEAATEENEN.

2.2 TWHE

HHRY, BEE. BRENHEBLERES, EUNESSRENEEY
MER. ZAMUDBEREERE. EENLTFSERESMAR,. HEREUMRK
METIAERE &/ 3/5, JREEERFEREEN 1/2. AR MR it
F. EBE ST E, MEATUHREEETRSME L, Bidrdm
REBERYTBES, KM-RERERE.

MENERBRTE A TREEENEEME S HERE, RAKKNEEH
£ R BE AR BB SR AT IR0 Sk Z B RBRI B B A . Bl =it
YRR L. BAENERN. RANRTSEE UM SR SRR ARIER
MR ENE, UMY R AR, LRI B A
BB, BRES, BYEE, ROKEWFB ESRBRENHRIEH,
WK AR SPARE KL BRI,

221 MAREERMESHENMAREEDLATEAEGNKEA

HOEM R 5 B AR 2 B AR SRR E M EERER T HE
FFGBA A PR R R AR TR . I RIRAE T4, BURERESD BB
Hikeh (BREAD EBAEMR, WEAEAFEREREARFNMR. BEhRLE
HMEEMSEARTZ EEE R, ERMMRNERENE, BAFELR
HES£AMENMATRNSHE. XRETRMHEK TBBC #A&L TEHEE.
sk, LH TR

20



A Lk X #EHMEFAERX

(1) IXFPJRAL R A BRI R AR 7395, B, WL R, i
s> BB -

(QUTHEARERNIGRETLM, FLAMERSHES &R UERIE K
WHTBE, RITHE, AIHESRIFNESERE, TEREENEEMETGY
EF

@ ELFERELHERTDE, EHEERRELS.
2.2.2 A M2 BEREERMERFEARERINE

PHZ MR LU, RIEAMEANN. NMERENERTLRER
EREBEMEEYEAMHEEZ HEE, RARNESMHE2ERERREE
SRFET AR R 5 R R IR OB SRR . L M2 SRR BN BBk E A
HIRAT SRR UL, R IR L R B B .

2.3 TWREGIT

| ZARANIRE |
(wammas| [ @sies |
3 i

L maoaw | | sk oaw |
{ - .
| mamaszmarzast |
1
{ 1

[ smmarzze | [ #essmuxe |

i 1
I I

| sunw ]

| ezasssmnamsTs |

B 2-1 RRBRRIT

21



Mk Tk XK FMEFE B

FMEXRARKBATFER, REFENRERS, BRI RARLEAR,
MR R B RE S, SRFENKEERITAMS . BAERAR
EitRERER D 2-1 .

R HRUMT:

(T Z B RE AN XR= TR R R MR S gk, wlse sk
BHE.

() MAREHIH % RV S SARTE, MARR RN, 26 KQM-X4
BURIEBRBE YL P AR TR AL, LURBMEI Y, BimAREEREN.

(3)DTA 4¥i: FAZERSOGHITRENIRETES .

(4) BB 3 HHHI & IF00 M2 B AN TBBC M MAKSER, EFHBRE
P — R EHMERT, EHRR, _

(5) Bt = TTHRAL D« 35 A B 6 TBBC iRAETE HIS-B BB A st 4P chift 1T
ARAIESHEMIRERR.

(6) BRE5 M2 B oK B TRAN: M ARTY AT M2 RETRANID SRR FELE HZS-B RUEL s hestyp
FRITRF L ESHHIRERR.

(DT BOMOKLRE RBITHN, MIFEZENER, MPHER
SEHRBEETE.

(8) 24 = T L MG B IR AR AR K 4N 7E HZS-B BIEL et fpohifhdT
FRTESHMRERRK, HREFUESMENBRENSEIL. RENRETE
5H.. ‘

(9 LB HFHEEMBBITREANNLE, REANNIRER.

(10 Ma gy, ALHRERE: B X HEMH. JCXA-733 B TFHE.
JSM-5610LY AR REE M M R AVAA LR 45 . T HVS-1000 B BRURIERE TR 4R
Wi BNEEE . B eSS BEE B RRR I EM R R E R

22



kT kXK FHMEELESB X

¥ 3E FBAR

3.1 KR RIEE
3.1.1 KIEH

(1) Mg B A48 R LA : FeB (150 £ m) . Mo #3(3~5m). Cr ¥ (56.4 um)~ Ni
(3. 4um)

(2) BErthl: M2 FEEAUER (RLEE: -300 B, #HLCWERMRATER)

(3) BT E: HEE. Rl

2 3-1 M2 ML (AL wtw)
5% C ¥ Mo Cr v Fe
Ak 0.85 6.02 5.1 4.2 1.9 Bal

3.1.2 TRUHRE

(1) KQM-X4 HRIEZRBHL .

F A REREYHEREAK.

(2) WE-30 BIM R ekl Rt
HRABE—EENTERBIEE.
(3)HZS-B EZEHEEN .

(4) OLYMPUS & 18 4%
MEEM AR, FHBEARN.
(5)HVS~1000 BT 4R M FE vt
02U T A MR RE

(6) AEU-210 R F AT RF.
HERHERERENRAERR.
(7)DZF-6020 T1R4H .

(8)CRY-2 (P) EHSHTL

(9) JCXA-733 T4t

23



b SR R N i - A d

STTE S KRR TR,

(10) SX. FExCrRBEL

AR AT K BB KRR

(11) BRI B ERIREH

FEEERIRR YL &AM B (B 3-1) . Rk AT £ 3 MR
P, HZBEE N EDN 240 STKSHADR BIL&IBHRNVERAF) HER,
W R AT — B A . HRER 220 mm, #3E 1400r/min,

ﬂ
SIS

B 3-1 BEH—RERERRBN
1-dR 2R 3-Ha

3.2 KYIHE

3.2 1R Z LML MR ERI (DTA)
(1) BAXER: CRY-2 (P) BIEMRSHTI
(2 HEdpr (R 3-2, 3£ 30me):

T2 BERGHLFERY (B wik)
B FeB Mo Cr Ni
5B 35 45 2 3 15

Fe

(3) %ﬁlﬁ$¥lﬁl: Alex*ﬁ*r 30 mg
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#de Tk K FMEF LRI

(4) S5 HEY: EX (A
3.2, 2 EEZ T ImE

() Bl = T MR BT R A REL S . FeB . Mo ¥, Cr ¥, Ni ¥y, Fe ¥,
BELL R 3-2 FiR. BAKHBEEAERE (KQM-X4 BREEVL) 15min, T8, 28
Wk 47 )1 AR @40 X 6mm RS, N HIS-B BRI it T Hi%

(2) gt HlE

HIEHREAMBNRETSNT: BR~700C, FEHEZA 20C / nin;
700°C R 10min; 700°C—~1100°C, FHEMEN 10°C /min; 1100°CHRE 10min;
1100°C—1230°C, FHEIERE A 13°C / min; 1230°C{R{E 10min FHEPHAH. REH
#anE 3-2 BiR.

1400
1200 |
1000
800
600
400
200

B 32 &= ciicmIpR R R pe Lt 4R

(3) esEr=4

X gt (B 3-3) KB, BORKEYER Tt FeB BRTERMTREHMT,
R T RAVBTA N =TT M B Mo.FeB, (ARBER R, KBTEHFZT
BRAL TG ZAR R K B AR . MR R EE R AR = T ALY BEAR MoFeB,
A T
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Ak T %k F M+ X

18 K

CPS
+ Ho2FeB2

» a-Fe

15.88 28.88 25.89 30.80 35.09 48.B@  45.88  5P.8@
M3 XATHEE

3.2.3 (&% M2 RS IEWN

(1) B0 M2 S, HaaE 1 BiR. B8, TS, 28 A &SR
040 % 6mm RFEH BN HIS-B EE R Rt e .

(M2 BEEMHKBEANE BTFHERKREHERTHFNRHEFHAR
FHEBA: SBEEWHREEWE. NABREES. K (9~20MPa) ZHH
BRESER. BURKNERBEELNAAATAR. SEEURRKAETRE
R, MR LCEE A 65%: MAKEBKAT MR, HXTELEE <10%.
KELKADBEN, EAE BRI 3000ppn, HLEHERDEEAENE. BK
EA A LA EFRETRIBA, UIERELY, #HEB<1000ppm, FHHHE
HAERE (M 600~T00HY P& 250~300HV) » T, 7K FAb o REALAERER T3 T IR
#, BHETBSPWEEENE. BABHKEURKS THRE, JERES
800Mpa FRLFIRE4y SSWEXBENMEE™ . REZREATWE, HdBIERE
M SmRR, FEER. BT EME3-4.
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1000

0 100 200 300 400
min

B34 KBAEERBRIBX
(OIM2 BABREMNNEEHE HEFUEEGMENELELZNT: ZH—~
340°C, FEEER 12°C /min; 340°C{RE 20min; 340°C—1100°C. FHEEEH
12°C / min: 1100C{RMR 10min; 1100°C—1180°C, FEBEE D 12C / min: 1180
C{RIE 0min FHIPEH (B 3-5).

1400 |
1200
1000
800
600
400 ;
200 !

B 3.5 % M2 MR EEM G ek

3.2.4 FAMKSEROHFLZHREE

RS & = T R E AN KEEAM KR ST EnE 3-6
Bi . RELERES S ES TR A 300 BROMFiL s, AnsAmERRH K. B (R
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A dk T K AL F AR X

WD, B 28 IR RS, 7 1290C1 5 C T REEREMABRHUE
GHH.

FeB ¥. Mo *;94] ‘ R j | M2 FEERE
I ¢IIL ]
T
J L

R

4L
T
JL

=

Il
[ mmmaws |
M6 EAHRNHETLTRRER

3.2.5 SIEFEAVE AREES
RIS R S H R S S ERBMER A FeB A, Mo ¥, M2 BEWN
By, SRbuc00 H ROELLL 4 BIANE 3-3. 3-4, 3-5. 3-6 F/R. IR A K SEEREE (KQM-X4
BN 30min, IFE (300 B, S 3%, TS 28 M LKL 040X 6mm
A, BEMNHIS-B EFREPRBITHS.
£3-3 FELOLFARBRA: wiw)

%23 FeB Mo M2
sR 2 3 95

#3-4 FER2MLFHEBRCRA: wih)
2% FeB Mo M2
a8 4 6 90

#3-5 FHRIMWEHER B wth)
oy FeB Mo M2
gR 6 9 85
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Mk T bk XKFMEFEDIL

#3-6 FRAMLPEBRE: wik)
)0 % FeB Mo Cr Nj M2
A8 37 48 1 0.5 90

3.2.6 BT E

REKSCRIEE, BEIEHNELSTNTREANEERENEHELR. £
HAKAE, ROBETOTBETE:

s R T REID AR N~ FRE (3%) —RABR—~BINERISE (RETHE
WK 2T 20%) — R, HRRLBRR—~-BACRFNESHA—- BN~
FETRETE 45°CT R 3 /.

3.2.7 BREHIE

HEHHESMERBRE LENT: FE—-160C, FHEEEHD 10°C/ min;
160°C{Ri& 20min; 160°C—350'C, FHEZMEH 10°C / min; 350°C{RB 20min; 350
C—1050°C, FHEFAEN 12°C / nin; 1050°C{HE 20min; 1050°C—1193°C, FHE
JEFE S 9°C / min: 1193°CHRE 20min BRI . pedtfisk i 3-7 iR

1400
1200
1000
800 -
600 :
400 |
200 ¢

0 100 200 300 400

B 37 &SR EAMR TR ik

3.2.8 BBEIRRY

IR TR 1193°C TR SIS (Bin 15%807E 1197 CTFHRE) EAMY
y— B R B AR IO ML L AT B RS . B K WAERT 240X 6mm, B
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BTk XKFREFEDI

7520 U, FTEBEIRAERAL SRR . MBS, BUEMOL. Bk, SETRERSR.
RSB TR, 4 HIZEEEIR 10min. 15min, 20min. 25min #1 30min f&5 A AEU-210
HMESMTRTERE, TERENERE. STHHEN M2 R REEN.

3.2.9 BREEHIRAITALLIE

(1)K BKIBER 1100CHEKBRE.

(K BEMAEKE, BGLRRP T+ 2 IRE MR, e R,
Hlt, BAERERRARBS. ATHREXNS, BEFE. BL. BEN
HADEARTRENRRFEARBNSELNI R KRG, £ HENAEE
oA R A S, BRAIRA 550 CHEIKM =R, MK 25 S

3.2.10 #E&H&

(D) SHEEREE

MR R, REATERESRER. BT AWML RBERS
RIFHOM R, XELARAEERBOIE, RS LRERENFHRE
B (3T 4%) MFN, KRS, 3T B FREER, SRAME,
FifE B 2 REENE, BKFLEALKZEBRERSKS.

(2) BRI R B il

SBYIEEAR 1. 2. 3. 4 EERRERR M2 HASEAHEBERERS
B (L5 MRS BUNEREAUN A, XK 4 MR ERE TR, B,
HIEEEE A, XMFREE BB iR U R E SRR L, R
WIS T RATER BRETR.
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A de T K F M+ F AR L

% 4T SWRERRO

4.1 R IE

LINE SH AR MAEHER 2 BHE—BEN, BARREFENT, BE
MOFASBE AR T, HTEEEAER, ERTES. BB, THE TFE
(L fRRL . BANER— BRETTHERRIEHRER . BAARRSRH R B EN
TREBETRENIESRRE. A THTENASSHMNERETRERTENG
B X 8] BIRTB M, MDA IR,

4.1.1 ERWILAERBRENIE

= AR TR RB E AR A 3 ARBA T4 BB,
& 4-1 RN REE,

A 4-1 WEREHARNER

(a) BEBEK, (b) BHNERSRNOEFEANE: (o) BHNBH—FHEHE (BATE0: @
HERNERNE FLEREE, SRR :

(1) AR R 5 B RS IR

A, A AR MR A RN, FEBAER AR, EARRRITER
MR R IERA, ZRERERK I OESTREBS), FTRAE T E R
MAE RS ENIMEERBREEBHNEENR. FENTAEREEEL.
85 (6] FL R o EHE BT FE B BB D LA R AR A B R RS, (ERUARAE.
B A LLUATI R EFHOET. EFHFAS RN EESE LRI R TR
g, FREE AT EHAPRERETHERE. B%, BANTHNAMTE
FH gl B EHHFABLBEEEFE SR EER S%KBER . &R
(EMAE TP RS AR R G REFHTIRIBE AN ESEE.
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A Tk #HE P E B X

G ER, BARTLIREOW ISR (0 B RS T AR R, B
AR, B T SR B — AR S TN, X T HOEAYREE K, Bk,
E UM BT R REHE, ReRENERMEEUTHEMER.
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