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Fabrication and Characterization of TiB.-based Cermet Using SUS316L Metal Binder

Dong-Gil Ahn
R& D Center, Taegutec Lid., Taegu 711-860

(200014 99 49 %3, 200043 119 134 HFSHR g

= B EATF AR} U6 A5 g2 4594 TiBY) AgES Azsly] gide 2247 714H BEAo) 53 4
Gato] a 7-Hr}. E AT e AR Z dAo] Hold ARE TiB,7) HullgF e A¢gFTL o T SUS3I6L & 2atstgct. TiB.-
SUS316L Mulgha-2 Aol efal] 1650°C o)dolA Al UE 999 ooz AUs . 2235 Fe,BAte] YA Q=g
10vol%SUS316L & = A6l 1200MPa7t#|2] xS Agct. =& v|HAA HE 18GPa o)4lell4 6MPam'/*7}#| 9] =)<l Azk
< 4g F AN ol Ax Y Ao FHE Tl MulgF ol vjs) 5% ol o 8007 BT A T2tr el FAHT A
3z SUS316L A3 £4HH o2 g Zle|dd.

Abstract For the fabrication of titanium diboride(TiB,)-based cermet as applications of cutting tools and wear
resistant materials, a binder metal with good mechanical properties and sinterability is essential. In this study,
SUS316L was chosen for the binder metal to obtain a new TiB, cermet with superior hardness and toughness. TiB,-
SUS316L cermets were densified to relative density of more than 99% by pressureless sintering at temperature above
1650°C. The flexural strength was up to 1290MPa at 10vol%SUS316L cermet in spite of the formation of Fe,B phase
during the sintering. The fracture toughness was obtained up to 6MPam!/? with Vickers hardness over 18GPa. These
hardness and fracture toughness combinations are better than those of conventional cermet. The high temperature
strength remarkably decreased by the plastic deformations of SUS316L binder phase at nearby 800°<C.
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Table 1. Average particle size and chemical composition of
TiB, and SUS316L powders used in the experiment.

A :
Materials v'?rage gram Compositions (mass%)
size (um)
. 30.3%B, 0.22%0, 0.08%C
TiB, 13 0.14%N, bal Ti
18%Cr, 12%Nj, 2.5%Mo
SUS3I6L 25 0.8%Si, 0.1%Mn, bal Fe
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Fig. 1. Variation of relative density with sintering temperature
for TiB.,- SUS316L cermets with different SUS316L content.
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Fig. 2. Optical micrographs of TiB.-SUS316L cermets with (a) 5vol%SUS316L and

(b) 10vol%SUS316L.

Table 2. Contact angles of TiB,, TiC and molten metals.'®

Contact angles(TiB,: 1500°C Ar, TiC: 1450°C Vacuum)

TiB,-Ni: 64°
TiB,-Co : 65°
TiB.~Cu: 136°
TiB.-Fe: 92°
TiB,-Fe-10%W : 40°
TiB;~Fe~10%Mo : 25°

TiC-Fe : 40°
TiC-Co: 79°
TiC-Cu: 127°
TiC-Ni: 30°
TiC-Ni-10%W : 14°
TiC-Ni-10%Mo : 0°
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Fig. 3. X-ray diffraction patterns of sintered TiB,-SUS316L
cermets and HIPed TiB..
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Fig. 4. SEM micrograph and auger analysis of TiB.-15vol%
SUS316L cermets.
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Fig. 5. Variation of flexural strength with different SUS316L
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and post HIP treatment.

27

s 24}

S a0 %

- 2|

I

g °°

@ 18 | e}

B 00

I 15 fe)
12 L : s

3 5 7 9 11

Fracture toughnéss, MPam"’

Fig. 6. Vickers hardness vs. fracture toughness for TiB.-
SUS316L cermets with different SUS316L content.



842 FFAEF3A A1048 125 (2000)

o glelX 71 837 SAe)et & 5 o). £ Afule
A= Azt g7 edAdge A AidHe 2 vhnlsie A
& e x)uk, §3] B|A2 Fx 18GPa ool IAE
AHFZFAHME 4~6MPa - m'/29] v|@A 43 AL
Uehlle A& @ 5 Aok o)A Zd9 92 B3EA
Aeiggolu e Auldtgol vls] Bzl 1o F3o] ¢
F8e] wheba] Hohd AAEA o] gty # < sl
W 2 Mule) shAdASE Bvol%SUS316L A4 7}
7 ¥& 498GPag vtehlisln A3} sko] FItol uie}
Poi A AFL velo] 20vol%SUS3I6L Z A=
455GPas Yehfsich. wieiA 2 Aule] sdAeEs 2
B3 A5E 713 TiB. (540GPa) o) A)=-Eol vl#sh= AL
o 4 st ol 't AT A8 MlgE <l TICN7)
Aol (2F 430GPa) PR} ¥ o R 5% shAFs
FZ28 A9 FEols T JdHE 7 ArAdAA T8
T EAoE FrEch ofF sHAAIGTE Mol &AAe I
zoll 27 &3t 7]Fgo] BETE A o2 &
AFA A 2d3}t 2Ae] Fasitin & 4 U} o]
A zo] B Aule) 47447 A JAA RS Fgs
9, £ MelAgel) gleiH SUS316LLE TiB,7] MugF 2
Ao 2 2749 A6l 2 7|dgcla & 4 9t
B 222 E WC-Co 27333 fAKE 249 22
& A5 A FeBAro] A HAE 78} 43 7)
A EAS 7kAE AL SUSSI6LYY 71E29) ef Agatel
g Z1AR 5A4% 7HxH olad At ez A
&g S8 2337 Yoz Hrlgr)
TiB.7] Aulgtg-& 13% 2 3% E 7IA2 2 ez
ey HAFTTF AE2Y S48 7uF 5= sl welbA
o2l Fotol 245 AAAMgE AL But ohizt 12
o QlejAe] 45 71AIH 54e] 7 HE A9rt gen
2 E Az 2T ¥ AR HFrp)l Fedioh 2y 7
2 TiB,-SUS316L A AgF9 2o He 7t=wists
ehigich. SUS316L A4t 2ol BE&45 m204 ) 7t
E AsEL A Jelgo s £3) 800°C F-ZollA 27t
T ZA dojgch =FF 600°C ©lEAE AR}t
Zrol At #o] FETE ¥ EE Vel slAR, 1 o]
28] ol M A ol @ E ArAlels MR} Foln
A% el gich 1000l 284 el FAW
25 A% Hele) Aeg Bgon} o8] A =
22 Byol%SUS3IBL7E 10vol%, 15vol%SUS3I6L
gloj vla) okt F& AEE el st o] B of
2AEe] eE &AL At AHEo) FEFE
=g 1000 T TiB.o) A Fo) HLFE 78
=7F % A% ekt 229 24 TiB.9 7=
1000°C F27bA & A=A} gl Zeg & o £ A
glo] ol9} e AR Aty F2 SUS3I6L S m2
ol oJgk Fo B F5-Fc) SUS3IELE thE 2H A~
Aol vls) LTt 58k 2 600C FZ7HAE
8 7 EE Holtprh I o]abe] £ Eof 4 ZA B
o2 ¥ o B Aule] TAET o9} fagh RS vheh

Hlilflfoﬂ

o
Ju

Kl
]

N

rir

Wk & 4 Qlok. webd B et ntee Ay
729l SUS316LoY o8 2A -9k 718 A|ARREe

29 82 7+ AlgL el oA TiB.-15vol%SUS316L
o 127} e AP e vebd Zolot. 7zt swkw
S B R AL 2 600C ZAAE duim L) e
vetdie AP HE 35 B s o5k w3} o
ofyet. 22t} 800C ojAfoliA HEl= AFAY £A4HY
o] deojulr] Alatglen &3] 1000°CA 9] HHe Ay
ke Algk 23w o8 sojrl dohd A JEl
AUek. o9} e Fdw el Zaxtol: 7b LxellA 2}t
To Wty & dx)sta gloh wela 2 492 800
T o4 LEo)A AL 2AM o] o}y A)ts)
o 22757} FA3] HojRle e AAbEin 2T s
F2 A3 227 %e 34 Edes AL ¢ F Ut
w2t TiB,-Fe w& AEFA Auloll ol A 227t =8 7|
st sl e 2gAdE A3talol & SalAA Fdc).

I8 9% B MY 2AEE vehisich. A
2ol FAgle] T2HEE 5o viwsle] ZA dojxz
Zt Azt el Wl 1AL ) MhEe ko ulala
Z "3yt glsleyd 800°ColHE AEAbo)e] Fo) Ao}z
+ A% Jehiglch TiB,= B354 A2y Fix
712 £S AT (HV 33GPa) & 7HA22 800C B
A B Mule) 32 AEE 127} Es} o] T2 AYAY
o Az o3 AA F$HE o2 Do

o9} & TiB,-SUS316LA A=) 2 7|AH &
3¢ 7|&2] A4 TiICN7] Mulgha'*0n vxsd, 2.&
FE] Ay oha oA ARt AT E AR FES 7
rf. geb B g AL 2 224 9o 7)A)
A EAE T8 £ o HATT AE == WelR A8
5 AANERL) &8 MRS 7N, X&) At
NFATE B8 t% 93 AAUSHE 71 TiB.7] A
w3tg9] 7ol Y =}

4.4 E
TiB.7] Aule] Ao 2 SUS3I6L& AHEsled 24+ =

v

fr

1400
—O— 15%SUS316L
—— 10%SUS316L
1100 | —— 5%SUS316L
S
[3
& s}
)
o b
500 -
200 i L i ‘
0 300 500 900 1200

Temperature,’C

Fig. 7. Variation of flexural strength with temperature for TiB
~SUS316L cermets with different SUS316L content.
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Fig. 8. SEM micrographs of fracture surface of TiB.15vol%SUS316L cermets after flexural
strength test at (a) 257, (b) 600°C, (c) 800°C and (d) 1000C.
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Fig. 9. Variation of Vickers hardness with temperature for TiB,
-SUS316L. cermets with different SUS316L. content.
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