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Carbides
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Ml 1 gomRlumskn Sintering ¥83WIN Hardmetal wazBivudaslue luusseamea
d 4
lalasou lunswnivraiiies Taeld pusher-type furnace (4)

Composition-Weight per cent Sintering
temperature
wC TiC Ta(Nb)C Cr3C2 Co e
94 - - - 6 1540
91 - - - 9 1480
89 - - - 11 1460
87 - - - 13 1450
80 - - - 20 1400
75 - - - 25 1380
70 - - - 30 1350
96.5 - - 0.5 3 1640
95 - - 0.5 4.5 1620
93.5 - - 0.5 6 1560
90.5 - - 0.5 9 1500
85.5 7 35 - 4 1640
81.5 7 3.5 - 8 1560
80 14 - - 6 1620
84 10 - - 6 1600
87 7 - - 6 1590
87 5 - - 8 1550
66 25 - - 9 1620
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CVD (Chemical Vapor Deposition)  uae
PVD (Physical Vapor Deposition) \adae
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mMadegl  (Plastic deformation) MIfiAYea
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fenlfiufanning o aldlealulase
HIN) aifianenslud (HEC) agiiun (A1)O3)
lunarensal T nsAdavuuunales u
(Mutilayered) 811 {TiC/Ti (C,N) / TiN w38
TiC/ALO3} (Uil 8) TmeunAssfieald Tic

& vala d A& o oa U
wdeuliNfveusiasdionaduruusn

Titanium
: nitride coating
- Aluminum
oxide-2nd layer

TitaAam
carbide- 13t layer

Relative
thickness
of coatings

Carbide
substrate

nssndbMsAdeusie CVD (gﬂ‘fi 9) ehianld
mumnnludinsa Tagmatiaie i adadim
Fuunasluanadilu Coating Furnace ﬁqm—
ngiidszanay 1000 © C  UdIRIUMINENYEA

lalasiau (Hy) fnu (CHy)  waslnnidien-

wanAaelsd (TiCly)  uduaiaslennfiy

[

naauaslud (WO  aufluansaililnn
deuasludunmeniiiniauns

TiCl, + CH, —% TiC + 4HCI

FIMTUAMANTAAIUNITNUA BNIS
A A w ¢ 4 ‘A A
dnvssluei sadladndiuunaislun Nindauuas
Liitafoy TiC awanslugl 10

Titanium nitride
coating—low
coefficient of
friction

Aluminum oxide
2nd layee

Titanium carbide (TiC)
as first layer ~strength
and wear resistance

AL,0,

Aluminum oxide
2nd layer - chemical
stability at high
temperature ~resists
abrasive wear.
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N 8 muadeuuvunmesy Tasld TiN uaz ALO3 wWwisLLNAIYEY TiC (2)
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Gas mixing chamber

Coating furnace
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Gas outlet
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To scrubber
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1) 10 15
TIME 18 CUT (MIN) —o

z

T '3[ uwcoateo

% MACHINING CONDITIONS

Ser WORKPIECE: 4340 STEEL (R¢ 34.5 - 368)

a SPEED: 400 SFPM

o ) FEED: 0.010 /PR

B Tie DOC: 0.050 IN.

3 / COATED TOOL: SNGAIZ -5° RAKE: 15° LEAD
: ° 1 A . ' 3

-

ol ' o Ao w o v -
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g AnudaiimadeniBman Sintering luns
fupliimnzany  Jagilfidhuesededauniind
wniifegivifhudunaaman  (Alumina-based)
uazwandanaululasiinldismatunids Hot
pressing  Wnenimanieducuiildaan Sintering
udnnsadaeaIes Hot pressing Tnelfusda 25
MPa uargamgiilugne 1500 - 1800 ° C Faam
uazgamgiinlfazamniniinsauiy uazezldnng
nsufidnnd

vannniinimsliisnmssatupldie  HIP
Twwssnmarasfndeos e bifiundufiaaawe
Tuszninmsun Sintering Felunsdifidurudacd
M3¥2Y} (Encapsulation) ﬁwi’aqﬁmmsﬁu e
Widimsdeiuunauludiwdazeyma  Tedagiivh
mhildudvieuenilansviowts dmsiu HIP
aananldsnldtie 200 MPa Il wazfingamgi
165 2000° ¢ Famsldnszuoums HIP duduau
firumsun Sintering ud wdumaivanuuda
unuazgueAMInaliiudunuie 10-30 %
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