w8

TiB, M S B A BB AR s, ERTEFEEEH
FEMMBEEESN, CREET —RIIRFMFEE—5mM. GEA. W
. ERRUASHFIEEN, ENHRET27 @, B2 TiB, M8 & 1)
TER A LA R R R A A MR &R T B, RN TiB, ME BTG T
THIERFNA. MASRBERZ SR EM B RRE R — 1 EE S
o A FE Fe-Ni-Al fE A R & BB, KA #UERE4EE 77 H:8]% T TiB,-Fe-Ni-Al
SRBE, MATEBEEE. BERE. MEFLITHE 55 a2,
ST MRS SR ZARXR, FETTHMERREEGIHE.

ERBBIERIR S B SARME RIS RMEFERANRER. bE
P& BAIS Il LI M M R R R R, IR E . B AR
St EME R —ENEW. MESRE AUS BN, ST, B
R EBEREMMERER. MESRR2SENZN, SBAEERN 2vol%HT,
AR RN 711IMPa, #E04 92.9 §) TiB,-Fe-Ni-Al £/EH & .

Peahim R mA RS, X TR—4RMER (&ERBREEHN Tvol%,
10 vol%MIXED), HBELREH SN, WERERE XD REZAEMNEE A,
BITE 1550 CHF Bl T . KRB INNGE RN HERELGEBEN 1550C, RER
a4 60 18, €REEEN Tvol% (HH, Fe:Ni:Al=3:1:3) &, AILIBEHS
IRFEH 659MPa, FEEEN 92.6 ff) TiB,-Fe-Ni-Al & BHIEE.

WL I RBEREEETH—ANEESY, FHSESEN 3vol%if
£ BEET MR R SE R G R R JRAMBINE 1 (F
PRGEBMAERT S AR ESI MBI FRE, BRSNS ERT—EE
92.7, 15 1%/Z 689MPa.
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MRS — e TR, EEEAKEY TIO,. TIC, W HERM T FIRRITERE.
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Abstract

TiB, ceramics have excellent physical-chemical properties and mechanical
properties. Apart from its extremely high hardness and elastic modulus, TiB; exhibits
high electrical conductivity, melting temperature and wear resistance, low specific
weight and relatively good chemical stability. TiB, ceramics are very promising in
modern industry. The main problems that limit the application of TiB; ceramics
include: high price of TiB, raw materials, low sintering activity and the inherent
brittleness. Adding of metal is an important way to improve the mechanical
properties of ceramics. In this paper, liquid phase sintering of TiB; ceramics with the
additions of Fe-Ni-Al as binder phases was attempted by hot pressing technology.
The effects of metal content, sintering temperature and pressure modes on
mechanical properties of TiB, materials were studied, the relationship between
microstructure and mechanical properties was analyzed, and the sintering
mechanism was also discussed.

The microstructure and mechanical properties of ceramics were significantly
influenced by sintering aids content and composite. The sintering temperature
decreased with the increasing of metal contents, which could improve the
mechanical properties of ceramics. The mechanical properties of ceramics were also
influenced by sintering aids composite. With the increasing of Al as sintering
additive, the relative density, Rockwell hardness and bending strength of compacts
increased to the maximum and then decreased. With the changes of metal contents,
the material that has 2vol% Fe-Ni-Al showed excellent mechanical properties
(Rockwell hardnesss: 92.9HRA, bending strength: 711MPa).

Sintering temperature influenced hot-pressing process. With certain Fe-Ni-Al
content (7vol% and 10vol% metal content), Rockwell hardness and bending strength
of compacts increased and then decreased with the sintering temperature. Peaks

appeared at 1550°C. Experimental results showed that TiB, ceramics which had
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7vol% Fe-Ni-Al (Fe: Ni: Al=3: 1: 3) by hot pressing at 1550C and 30MPa for 60
min in Ar had high Rockwell hardness and bending strength (HRA: 92.6, bending
strength: 659MPaj}.

Sintering pressure was an important parameter in hot-pressing process. Effect of
pressing modes on mechanical properties of TiB; materials was studied.
Experimental results showed that when ladder-pressing model (pressure became
30MPa in 5 min before temperature would be appointed sintering temperature} was
selected, the material that had 3vol% Fe-Ni-Al showed good mechanical properties
(Rockwell hardness: 92.7HRA, bending strength: 689MPa).

The study on microstructure showed that: As a whole, the particle size was as
large as each other. However, some big sintered TiB, particles existed in some parts
of the specimen. The metal liquid dispersed symmetrically in the sintered compact,
which on grain-boundary. Al element had been oxidized, which distributed in
boundary. The reactions of Fe and Ni with TiB; are not controlled because of Al
oxidation and form of metallic boride of the M,B type, which were even more briitie
than titanium diboride and had a bad like wetting property. Furthermore, some
impurity phases distribute in trigonal grain-boundary, they involved mostly Ti0,,
TiC, which possibly influence the mechanical properties of TiB; ceramics.

Study on the sintering mechanism showed that: in initial stage of sintering, the
main mechanism of densification was the re-arranging of material powder. In meta-
and late-stage of sintering, the mechanism of densification was the diffusion through
grain boundary. The effect of late-stage of sintering on the densification was

inconspicuous, which is mainly the adjustment of grain shape and boundary.

Keywords: Cermet, Hot-press sintering, Sintering mechanism, Mechanical property,

Microstructure
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NWITEZ, M BERERESPNHITR T EEANY . 3EEX T 'R
KT EBTER .

WAL e, BRFRTER, #BEB 5B AL REHE -
RFEtreE, WS5WEERBRTFRAMILY), ENMERE-KEHE B-BE, &
BArH#MNB-METR. INEWFARkETHAFFINEEE: G4, &
FRE . REFRIERPEGe, SRR, AL 2NN SES . B .
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A Ti SR FHERET TiB, 26 RIFHN SRS E 6%, PR FE M
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LI TR - 226 e

AT A VB E R, ELAESIRY SiC T MoSi, R VAR B TR E, B
{F R IA 1800°CLL L, HERATFERSA. TiB, BF 5444 tha] CLA T #i
& PTC # ¥ XEAVMEHEALEE, A 50%~70%8 TiB, 83 &, 0 LLHI AL
Mt PTC Mkl

TiB, Al i SRR B IR IRE . X Kaiser A ARG REKEH, SE@EH
FEFEMILL, TiB, BAR M= RIER 20%~30%, HEERK 15%~25%.
R IS, BRHEEREGIERK 3~5 4,

TiB, X8 LA REER R W, FHBERE, KmitHE
A FRMAE R R TiB, e REEREE G SR a0 & 2 I
B R, RE TiB, MEAEAM B NSRS, HE TiB, #HE KB
BB A L B B Z IR R RE A MBS Kk TR KW EXE, R, TiB, ¥
e B R AR FERS T IX R BRI SChR N . PR R R A, MERE
L e e MR T 1 = BE R AT i3 Y )

& 1-1 TiB; M i G HARE
Fig. 1-1 Crystal structure of TiB;

1.2 TiB,-ERBESHHARIHRE

HUHH TiB MEIRER &RRE. RIFKHEME, AR REOEEE R
AR RHISE rl. ARG AOA R, BEBBEES —H, %14 TiB, %
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R T N - 0rie X

BEME, U FRERIEE R BRI ETE TR AR S R s
R

IFER, TR TiB, FEMBIETE KGR, SILEREER S kL4
PRI RARE K, AR AR EZFEH, BB OF TiB; FIAE _iF
ikl QXA &REA 41 NBIFEA.

1.2.1 TiB, &E&RERE

1.2.1.1 TiB/M (B—%RE) €EBRE

WEEEM R RBESHRE—PEETREMAEBEEH. 285
MESHRRA, —RRELERHL GBI ENLL, RN, BFak
THAANTEE. BENBHEX, AREtts, B AEEs. MEMER.
RUecEEMERAE &, HEEMEESAENKARENR, ANXEE
BBk, WIS —MER RFE . KMk, IR AR
EMAC SRR BB e A AT T AR R TE. BVIEH#T TiBy/M (—
&) B
(1) TiB,-Cr &%

EERIRGE, & BA TiB-& BREMELR TiB,-Cr. 1952 E Nelson!'!
£ 1R7TCEARAE T LELRSE TiB,-30Cr 0.5h B3 B TiB,-Cr E&ME B &
RIREERECI00C)FAREZREEASRIMSITTE FTILE, BRLILE
19 XA EIE 1039 CE RSP EEE N 0.4mg/(em’h), AH BIFHHRELE.
Tangermnams!'" Y 7E 1650°CE SF B4 TiB,-Cr &%, KA THFEN TiB,-Cr B4
ML B R KA .

(2) TiB,-Fe A%

YEA TiB: WA S RIN SR . T EMEHr BBy, RIS TN aEmE]
BRETT 3R Z o ol e e i, BB SEEA Y — BTN
Rh. BIFLRIN Fe BERRE LIAESR, BN EL TR, RARGHHASY, H
AR EIRIK. 7E TiBy-Fe AR F X TiB, 2 6.3mol % B BT 4 SR 445 R 3L 5
T, HAERA% 1340°C, B Fe ATIEAE TiB; M4 7. {8 Fe X TiB, A51E%8
PER: 2, BEITHI1E TiB, R gl

Yuriditsky! Y& 75 S ER S 1700~2000°C F 3B 52 2B #F 1 TiB,-Fe & BY
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HE T AFU AR

AT A ME, I BMEIERNE Fe & 288 nmEK, B3N, SRS
BAMHEEAEAIBEESANAFEMHERES, XHHEASAKEEG BB T TiBy-Fe
MEEEN,. BREIANESIE TiB; B TiO;. C #l B,0; 5% B,C [R5 /2 i
SHRME C, Bl TiB-Fe R EARE, HATHEE TR Kk M:

TiB,+4Fe+C— TiC+2Fe;B

TiB,+12Fe+B4C~> TiC+6Fe;B
L.S.Sigl! "% M3 F7 it BN SL IS IE BT i N RIFE AR RIRHAH TiB,-Fe 1R &2
55 WC-Co HHEM, HEEFALEREZGRE, REEEMASFEFENE
th WC-Co ™85 %, el L2 %M. FERKHMEE TiBy-Fe 5L
Wk WC-Co 8RS &AL B H F S RIFHMAEPYE. Th. Jungjing!' 4
DL B TiB,Qum) AR EL, REBTEBEE FERE T 23 E MM E . X4
MAN AT U SRR TiiTRE, MELTHISHBEH SRS ERE, [
iR AR BI R A B . FFHIAN Fe,B BB ANBERERE Hy Fe M1 TiB, 5 B,C
C R4 Y Fe,B F1 TiC 08 R, X FTENTH M C/O &8 R ZF T H B R :

TiO,+Fe+B;C— Fe,;B+Ti,0,+CO ¢t
BT TR s B LK Fe,B MIEREFRAHTH PR, RE Fe,B
3tF TiB,-Fe R EMENBEHFEERE, BHEFNHFE Fe EHIR THE
. % Taﬁ%ﬁmmﬁﬁam;ﬂm Fe;B (T8 %, ABE) H 814 1b%HX 7 T HoBY
RHRETESAFE. HTEERGREARARSG P RSEETSE
aobl R E KK, jblﬁﬂjfusﬁ TiB-& B EE &M ee, /iF X
Ll Ti. B ABERBINERE Fe, XHAEEEBEASRMREEHRHTE (SHS/QP)
BT AT E S KT 98.5%, BREI5] (92~93HRA). HihrigfE A 1200MPa
) TiBy-Fe E541%, 3 HHZ I ER BHPETTLEEE.
(3) TiB,-Ni A&

Darren A. Hoke"'SFRZEHM R T —4lE R iR BB &8 ST R
Bk, KBS XZHE&BAHEEEN T, BERREIFHIESA SRIK
f14)JE Ni 1 Cr. P. Angelini®'FF|HEFAERERAKE TARHE
TiB,-20Ni 8L, FARMH Ni FELKHSHIR N EHEELHIR, WAHE
HTF it & B Ni:B FEllE L4 #ERN. BilALESHMET TiB, &k R
I, 5] PAE AR LM RS KRR &1, 3 TiB, SR R ~HA Spm 24 T TiB,-20Ni




R BT KFW 00X

MERIBRIR A AL 800MPa, EE A 92~93HRA. Weon-Ju KimPH& A 55
RBE—REAAF FHEMBEN,, BRI ERERRTEEST LM TEE, WiES
KESMUMAER, MESKKPEGNFHSSEEOE. TH O BEEERK
REEFE TB-&BHE SR TITH 3. T TiB,-Ni { S &% NH, 7
1600CHE KT RS | AN EEAESTE 1700°C 44 FEEE 1 /e, arLl
KT 99% LA LRAEXTE B, BV R HIRE. FEPIsd N
WIEREEE T 21 30MPa [ 7. EAMRIPREAT 1400~1600CHE 1 D/E
B&T 95%TiB,-5%Ni £BRME. FREEBEMF SN RE. FS—EE%EF?
HEmi R TR, MES haREEREER N 1500°CH H IR S, x
FEREHTHEOARERKS RERSTXEERAMSE. HESLMSRAIE
LRK M EZn eI ERR T HRIERGERE. 5. IFEXE TiB,-Ni Akl
HEMIRE M, £ R PEERERESER. B Mg in, Ni 4845 20
% H] TiB;-Ni £ BHBEMNIEEE. BEAEEHNEAREEMEN, B85
BERENREREZK, RENENEEWED: BRENREEETEN: BN
40MPa, {EE 1450°C, Kf[a] 10min.

(4) TiB-Al A &

FHEREEEREIE, 7 1000CEA R LGRS RGNS RTET Al
Mo. Mn. Co %. #iF X M7 i9y SHS TE41% TiB,-Al E4HER S,
P Al FEIEM, TiB; AR R~ EFR/DN, BidE S8 HHEH ¥ TiB,
ek Al EE M.

HeSh, R A St B 8 5 ph o B SEROR(SHS/SCHE AT T ME RT3,
Wit THARR. AR, SEPRHABEEFRNEEEPEELRE, LB
183 T TiB,-Cu B ¥} .

1.2.12 TiByM (&€) £2RBRHE

MBXEIRIEHIERE, TiB, 5XEHE—SBHEYGREEN AR B
M, HILMEBESHE K, BREASRESHEEDH, TEEIFFNX
. NTTEREMEERANRS, NAMREST AX. LALBAN/ES S
BRI EEH LT L.

(1) TiB+&REBIER (Mel) +HAER (Me2), EEL Fe HBILEH,
TiB,+Fe (Ni, Co) + (Me), #iill TiB;+Fe+Mo+ (Me), TiB,+Fe+Ni+ (Me),
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BT KERLEEEY

TiB,+Fe+Cr+ (Me) 25, — B 7F 1450-1700°C X AN R A SR F 8 Rl sE
HT A TERZ &K, MHEPUS EE e DS ER & KK, 157 2000MPa
LE, BEEMSEMEESSIEY, LHEREBMYAERZE. Thjungling! & A
89T T TiB,-20vol%Fe++Ni+Cr 1 TiBy- (5-20) vol% (Fe+Ni+Cr) -Ti, B4
it EBTFRNTGEBEMASEF Fe.B BMEEAAT R, TUEE LT
RAEFILTEEEE (99.1%TD), HB R TIIE 790MPa, BB IA T Hyi02260,
Kic AFiLE) 11.9MPam'?; EEHMTMAT Ti, ®Ll58481k Fe,B 45k, {H
R TATRSH TIC MEAMASES T &N -EAERNTE, @B TEELE
HEEBEIRLA 5% MBRER, FRAMNEFLRES REITEHE, NE®R
FETTiA 1010MPa, BFEEIAF Hy 102040, Kic AI5Z] 14.0 MPam'”?. B.Yuridisky!"”
EAR T TiB-FeMo A&, ZFERY: TiB,-FeMo MFR EMN, €BET
W, FAHN TiB, AUEAT Mo i Fe, H4&H a-Fe, Fe;B, Fe,Mo, 4% TiB,
Bikinl B2 MoFeB, 144, LIERHEER B -MoB. MEKHEmM AN, 800TC
LT A% i, 800°CLL LT & BAHERE PR R T BZE AV R 3.

(2) TiBAEREBELEY+E B (Me), Bl TiB,+MelxMe2y+Me3,
TiB,+TizAl (Ni3Al, NiAl, FeAl) +Fe (Fe-Ni. Fe-Mo. Fe-Ni-Cr). Fe-Ni, Fe-Mo,
Fe-Ni-Cr FZ M A RRIBIEN, 1€ TiB, &K S5 BB 45— BT
A, MEIREEEREE. MIWAAXAART BEE BT LR XA —
H. &RiEIMLEY Ti;Al, NisAl, NiAl, FeAl &, RHEE Th:Al HFEFEW

REA - RESEHINEENSBSE, WATHAT &K, STELLR
FREMEERAER, FENEMENBRIFZERES. TARYIZ AR
REEA BHEFIR(CS/HPYFEB R T 99%H R & ) TiB,-NiAl E &+ FE0T
HTLEAENFEYEM. XTE£REESHINHESTRBEREE . Bil,
WAL R XX A H TR R IEL R D,

1.2.2 TiB, ZE&EREMFIEHEA

SMAREZHEMEMENS, HEEHE&IE—-REE. KNG,
LA, BEURBGMIIAANTER. EREBMBENHELZMEAESE)
HIFEf . XHFH TZHREER SRR AN R TRE BB, 4
TZREE R, SERELIEH, FEITFERE, MBMRERES.

AT HREGER AR TEFERIGRNE, M TeEFH#ITT XRERNITE,
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AR T AEMR M8

IR TiGtEpes . RMBEE FIH & — L5 iR Bl & T2,

iR RS BRI s el AT — RAIWMPMCAL B, [RE R4 T
MREREEERE, [ YRGB SR EMEHE AT LR T 2374
Fo IXEHAE T ZFEAR: R4, SNEENE. LSRR
STA RIS FE AR KB m . AKX AR, HTHRPE
HAEK, EmAE TERANREEME, KRR SHEERER s — &
BE, FMBRIRER R, BN, REMR485 .. WXt ZrOo, HK8 FFE
25Tk 7E 1200~1300°CAHXS % & BI Wik 95~98%, LLE MR RE
BEAR T K21 400C, MEMHELEFRANRER.

B BRI RS it A ol — B LIRS EM R RS R — P EET
B . TEFS &M B N AR B n] DU R AR B H PR R LM T 2B L
o Hope 45 Bh 3t B p B I R B RE BB, AMXF TSI TIRZH#
M ITEENER. REDFKERMNEKREARNERS. LR TR
SisN; A LiF-MgO-Si0Q;, 7 1300°C T #8758 2 BUFE ) SisN. &l &
e IMAE BT DS AR IREEE RS R R RS BREME, W
WC/Co 4.

RN RIRRM RSN IHEAR, BIEFERG&EHEERTSHRN—
FEEMRFENTETFH.

B ERBEAHTARNEHEEREESHMETHANAZRETEEHE
o MRRERMERBEARGEELERGEEX, qJLMEMERERNEE L
SRRk, RIBF RN E. KEERFERENEeEEHIKLESE, €
ZRAERN, BRENEFECLZBINFEHMEEASE. aTh&EFHIERS 2%
e RS AT, BT AFNEE, MELZRE. FREE, s ‘9
BRI R B—MAEZNEAR. BIAEBEZE TiB, AR AMRHIRA & K
5% &BARE B E & 3 I E B K (Self-propagating  High-temperature
Synthesis/Quick Pressing, SHS/QP). B2 5 Al #4 K (Combustion Synthesis/Hot
Pressing, CS/HP). H & i /by B 3¢ £ K (Self-propagating High-temperature
Synthesis/Dynamic Consolidation, SHS/DC). Y& &L ESREHA. BER
& & B i i K (Self-propagating High-temperature Synthesis/High-velocity
Forging, SHS/HVF). K& A #EH K R (Combustion Synthesis/Hot Isostatic
Pressing, CS/HIP). XD(exothermic dispersion)¥i RZFEF. F X ok sb4 R AEfE
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EE TR F A8 X

B,

A& YN EHR(SHS/QP), REHEERNTEME, HELTF “4
IR AR, SEBEMAEIES, BB EREAE S BER B4 53k
BREME. FFaERMNEENTRRIL ), Fhed, ERSFERX,
EFF LT, FIEXUSPIE AL Ti, B AER S MSBMES, FHAE
SE IR A -Gt B T 2(SHS/QP)i 4l T TiBy-Fe E-&ME, £RFEHIX
T T 20T LSR8 3550 (92~93HRA), S&E &K TiB, &M, HHE &
PRI L AREE .,

i IF PO A JER 3T SHS T E414% TiB,-Al E-AM BN ZH,BEE A1 58
fshn, TiB, A R~TEEFRH/D, EibESEE, THREYK TiB, 5% Al &
BE&MEL

BREEE R PAJEBA(CS/HP), KA RN HEH KReaction Hot Pressing,
RHP), RAEREIRARBRNAFE, RADZERNHEEZ LRBFELRFEA.
G TSRS A R &, SRR, BUHREERES. THE
1293002 A B R T 99% i A TiB-NiAl HEMEHHRT T
iy v/ oy

A& R ARGSHS/SC), B HEREFRE SR TRELE ST
—it, HlEFELHMHENER, ZHFERBEERNAERAMGE 4L ®E
ZEENX, EHAEBIREEANMY, BENE, FHRRTITRK.
Laszloj.Kecskes™ 1% A EHF91 T TiB, A1 SHS/SC #1&, BRI T AT 9%
R TiB, SVE RS XREA BT T ZBRRIEZUIR, i T &M A,
AL EREWHERFANEEERSELEE. LREBFT TiB-Cu ¥
BHE.

LS &1L H R (Mechanical Alloying, MA)R¥R-& 8 A H 1T HEIREE, 1§
BRIR Y RERER., MM, BE, MFARERML, 5 RkkE, B
5 ISR FRR A B P R, eSS SR Ra 454 . TIAN YI CHENGPY: A H
b5 VAR B TiB-NiAl, REHRITRERS, REMEFEFNESHE.

HEEREREFACHSHVRERMNY K EHE RN, STFER
BAEEITRS, S SHRTAOEAR. SHARNE. SREL,. 25
YE, (ARG R 15k, Darren A . Hoke® ! AR AN ABE T 96%HE L
FELL LK TiB,-SiC BEMEL,




BB T RFH A E A iR X

BAY, RS RSB ERAPL. XD #HAP. BB REE.

BALE T ECTRAEL T HEN —2Hl& 7k, s, $8-7
iRbess. BT XET 2% EAE RN A BT T W75 &40 T 200 [R) i A 444
i d, MTiieEdA R Z A

1.3 MRBEBNSHE

13.1 #HxRENEEX

£ TiB, &M B A MA SRR ST, RS ANEEREL:

—. AHERETEARFEA, ST S T Z oA =i

. SRMAERESSBF, ARNERBNER T (—RESFEAAE SN
), HTEHERENEN, € RHARE &, URNREIEERT S E R,
MEHITERELIE R RIIR R

o ERTE, BRERNHAENMECRET, B T2ZRHR, miE
SBHANEE. KETZ. FRBHAS, DA AR NBIBIGRA N SR 1
i, AR ZIERE R RERERREMEL.

1.3.2 AT

(1) EHRKER. BIMATEKREE, 0 Fe. Ni. Co il Cr, {EXH
A, B TiB, (55 A

@ BEERERS, FARRSBENSE. IREERE. EH%S8Y, X
e S B EE R BT, bTFEESEETRY, BESRES N
FER MR, MR AR E B RIS PR A0, TG S B k4 B0 T B
TSR R AR T AE7E L 0B, DRI, RS S TE RS0 b 5 v AT T S W9t
AETERIEN: Bl FE- Bl PUEEL > B> EiE-> BESIER.

(3 IREERAEMIERE, B HIE SH




B T KSR X

8B LRHAERFE

2.1 SWAHE

2.1.1 TiB, A ERAEMEUERNIZE

TiB, @K, SRR, R OHEESR AR EE &R
B R REEME. EEX, AN TiB BEMTT XKEREI,
KEECBBEFTE. b TREMERREERA N, ERFRENER
4 RAE N BIEH, AWTIEBISCEM BB R SR BRI R
A, ABHEFEEUTIAFERUD. )eBXBEMMEBRTEELS. 28
S EHHia M EEak I EEREBRRAALHEERTANTELNFZ
—, MRHER, NEBRAEEHNTEESR, SREENITEALE. (2)
S EAERERNTRANLERN. £BEERETMmERT AT, ¥
BACEY, SEERASRARERERFVR PG RMAESINTE. Q)R
WS WEHIEEK ZEAEERTE A, SRS NER AN RN R
B ER KN, SEERRANANT, HESERENIIREY.

L& R IE D Bess B FUIMBI B2, GE98 BRI R RS KRR,
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oo BT E 0.1%, S E<015%, W48 P 2-1

F 21 SHS AL TiB, PS54
Tablel Chemical analysis result of TiB; synthesized by SHS

I TiB, 0] N Mg

BaSE 98.87 0.94 0.077 0.113

%22 GREKHR

Table2 Charactenstic of metal powder

ey FE (%) WE (glom’)  FHEE (um)  BAEZ (em)

Fe >99.8 7.890 50.80 100.01
Ni >995 8.902 18.18 30.55
Al >99.5 2.699 3.36 8.17
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(1) BE&BEA. TBREEEEILRE. B
(2) BREBAMRIFHAERR Gk B=3: Iwt) BIAIRFERS, LLSH
&R REH B AEBREEHL LR 6h;

(3) R F R, BAES TRATER. TR ORI 100 %, £,

B 2-3 4 TiB,-Fe-Ni-Al & HE &R (a) & 2vol% 2 BEIKEFIFI(L)E Tvol%
SRIEANOBRERE, NETTUEHREREBILENY, REHER
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Fig.2-3 Particle morphology of premixed powder
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UK BT 2 T8t 215 (Electron Probe Microanalysis, EPMA)., HT
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2.2.7 Wﬁ:&#ﬁ

FH D/MAX-RB X-ray fi7 9t {¢ (Rigaku, Japan)Jll & & b5 K B iR B ()
AR, TGRSR Cu B8, 40KV BIDE L, 30mA BIEFERE, Hi
W FE N 5 deg/min.

2.2.8 4718 A REAR

FeGh iR 1) 25 18 K A B K il & 58 5 K B SOOMRD BY 3% Bl 5 (Xl
2; MERERXRAZEMTS AREFH MTS MELRAL LB = a3 ik
ME, AERSTAH 3Immxdmm>36mm, #FEA 30mm, IMIHIEZE N 0.5mm/min.
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%] 4-1 TiB;-Fe-Ni-Al £ BB EA R &8 Al 5B/ XRD A
Figure 4-1 XRD of TiB;-Fe-Ni-Al with different Al sintering additive
(a) Ivol%; (b) 2vol%; (¢) 3vol%; (d) 4vol%; (e) Svol%;
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Figure 4-2 XRD of TiB,-Fe-Ni-Al with different sintering additive
(a) 1vol%; (b) 2vol%; (c) 3vol%; (d) Svol%; (e) 7vol%,; (f) 10vol%s.
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Figure 4-3 XRD of TiB;-Fe-Ni-Al with different sintering temperature
(2) 1450°C; (b) 1500°C; (c) 1550°C; (d) 1600°C.
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Kl 4-4 TiB,-Fe-Ni-Al AR FILRE S
()& B S8 2vol%,1550°C(b) &R S E 5vol%,1550C(c) £BE B 7vol%,1550°C
Figure 4-4 Element distribution of samplesurface of TiB,
(a)metal content 2vol%,1550°C(b) metal content 5vol%,1550°C(c) metal content 7vel%,1550°C
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Figure 4-6 The SEM micrographs of different metal content at 1550°C

-

38



RRET A+ 240 X

(c) 1550°C {d)1600C
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Figure 4-7 SEM photographs corresponding to TiB, cermets of

7vol% sintering aids at different temperature
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Figure 4-8 TEM of TiB;-Fe-Ni-Al sample sintering at 1550°C
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Fig. 4-9 TEM interface of TiB;-Fe-Ni-Al cermet sintering at 1550°C
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Fig. 4-17 Optical micrographs for TiB;-Fe-N-Al cermet (10vol%)
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