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Formation Mechanisms of Titanium Carbonitride

by Thermal Process
a3 AeAve e’
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unAaga
a a £ 1 o 152 Y ad Py @

Tnndesudgns 99.7 % dmnsinaslullnsndbuufananerdiau-wonlufly Wunan
2 Fqlus Tuﬁq\ifqquﬁ 1,150 - 1,250 avrinalded Aaednannismaesuiaasdiauuazuas iy
ANTIYINTL 0.4 Uaz 10 gAUIATENFANATABIUNT ATNATFAL 91NHUATITRELANEMLLANIZ YIRS
sngnslnetiirdasianauuiaunyl (HK) ndpsqanssmiBianaseuuundeasnsa (SEM) n1siagauu
FFANFXRD) UarN1TIAIILANITNILINYNAINIUITITENG (EDX) WUWEDDS TiCoNys TiCosNg, WAL
TiN Beaanadeaiunans EDX Arannnudouuuylgegailand 3.2 winvesansfililvinanslululnss
AMNANNNABIqaNIIAIBIANATaRLUUARINTIAYIENsT NN As luTulnsindunansiianany

PYUTLVBINKAT

Asnaty: mdlenlnsd, udeuanslullaned, aomudounuyg, aslublpsmd

Abstract

Titanium purity 99.7% was carbonitrided in acetylene-ammonia mixtures for 2 h at a
temperature range of 1,150-1,250 °C. Flow rate of acetylene and ammonia was set constantly at 0.4
and 10 cm3.54, respectively. The samples were then characterized by Knoop hardness (HK) tester, a
scanning electron microscope (SEM), an x-ray diffraction (XRD) and energy dispersive x-ray (EDX)

analyzer. The XRD patterns showed that TiCqsNg s, TiCosNg- and TiN phases which was in agreement
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with the EDX results. The maximum Knoop hardness value was 3.2 times of the non-carbonitrided

sample. The SEM micrographs of the nitride and carbonitride samples showed a rough surface.
Keywords: TiN, TiCN, Knoop hardness, Carbonitridation

UNUI

A 1 aa 2 ' v <
T‘VlLV]L‘l&i’-_l&lLﬂ%T’N‘ﬁzWNﬂ"l‘jTﬁ\‘ﬂu@ﬂ"I\‘iﬂ'}"I\W')’NT@ﬂLQWWXTHQG?I’]‘ELLWVI?—JLLﬂzﬂqﬁlﬂ’]‘MﬂﬁiN

%

Wesanidulanziidaanuudeuss wmidniuuazmusianisianseuluniazene ¢ uddadesadlans

a AZ o Do o o v 1A o a = = = Ao o A A '
silailfivinlRAmTg i Tunnsemsaaduiendu anfiuu anumiasanudanguiiandn NuRal

AasfvinAANIsANMIaIaIAANIS @ aa

'
o o

Tnndenanslululasd micN)  uasdsznevfidniuddifaanuis nusanisdnnas
AnUsEANE AR AN H9Anaaunange wasfiiminiunandag A3nn9esanansUsznoy
Tnmidenanslubilnsdiifionu Aa Physicdl Vapor Deposition (PVD) waw Chemical Vapor Deposition
(CVD) \{uf (Rebelo de Figueredo. et al. 2008: 525) zim%umﬁmzﬂqﬂﬁﬁ%mﬂmmﬁm?‘mu
anaUsznaulmisnansTululnsduulansguem wn Widngunsalunisliemdmendaanzuas
wifd fofuandan mnvisgUnanilugramnasnsiessuduazgaamnasnniaiu

nandeulaednisdnesiuezld sustrate  Midulanzidn manvaamannan s vinlH
%yumuﬁgmmﬁ@mﬁmﬂfym AparlF AN ssAURRIniiasenezinanmEuTisessaes
W’&(NLLﬂxﬁQLLNu%yuﬁ’mﬁgﬂLﬂﬁﬂU %ﬂ"vzﬂlx‘iNﬂﬁﬂﬂﬁﬂﬂﬁ‘i?%dﬁu‘ﬂ@dﬂqﬂﬂﬁiﬂﬁ?u 7 §Adeas (fvinn1939e
Tasniawndoutasouguwnddnlansnanunusn nondesn-ozgfiden (y-TiA) TneAslulpandunes
Tanz-ufia (Direct metal-gas nitridation, DMGN) (Sopunna. et al. 2006: 4654) %x‘ilﬁuﬁﬁﬂ’ﬁﬁﬁunugﬂ
wazfiululifiazdanangniaduinnasm wudliansusznaubmilosblaed (TIN) uazaisaznay

4 { 1 | . @ v $ ' i ) g { o v {
AUTEAUNENAY 111 ALO; TizAl 1iufiu %\1mmmwuﬂummmﬁaﬁm“iﬁmmﬁmumﬁmﬁfauﬁ

v
LY =1

& A A A $ e A N A = [ v Py
ﬂ’]’?NLL“NTNG‘IW]’WIﬂQ‘i ﬂﬂﬂﬂWﬂN‘ﬂﬂﬁﬂq‘ﬁﬂ‘izﬂﬂUNﬂ'}’mLﬂ‘i’]?.i“lﬂ‘iﬂﬂﬂ’)"m?_lﬂ‘lﬂﬂuuﬂ%l AILLRBIUNITEIN

U

ArAgntinlsrgndnsiaReuiaeAs DMGN asunlansiuwiflonudans (Useanm 99%) uazafeuiu

v
v AR

asUsznauaslullngd sihasvintilfansUszneufiflasd@s
A Ao < < ¥ ! ! ¥ '3 P o = a a
\fiadduiadafiuudaniaininazlfssdnausifeafunisiadevialans nmilanlagnis

UszyndAs DMGN  warpadnannififazdanationisimmnnisindesufaveslan mmiilassonsislany

#iadn uaransnfiarsiasangnisduinnssnfiarainens Fuasie Beasguszamamfsie U

Volume 4 No. 8 : July - December 2012

51




52

NIANTUMINGIFYTIVAAnauAs

89 AUNININAZIEAINN19T98 (Materials and methods)
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wiawenlaile : log Q = 1.2522(og AH) - 0.9816
ufiman9nau : log Q = 0.7445(log AH) + 0.1049

uAEBLBAAU : log Q = 0.6983(log AH) - 1.3899
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