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Introduction

Stainless steel with desired properties can be produced by alloying with appropriate amount of Fig 4. Mo-C Phase Diagram Comparison Fig 5. Mo-C Phase Diagram
known austentie and ferrite formers. Hence, as a part of stainless-steel alloy design purpose, this O [y 1967 Metallography, XD and DTA | B R P
thermodynamic modeling was conducted on Molybdenum, Nitrogen and Carbon ternary system. ® Single phase - rapidly quenched | 5000 [ % L/Mo,C " Mo.C,/Mo,C+C,
® Two phase - rapidly quenched <& L/ Mo,C A MoC/Mo,C, +C,,
Properties Austenitic Ferritic Ferrite formers  Austenite formers o0 |+ e« (orderdisorderiransiomation) o e
. . ° —y7 00 B Opcc + MO,
Toughness Very high Moderate Fe Ni 3 \ 3 B AV i
ol . 5 S 3500 Vv L/MosC,+ MoC Liquid + C,
Ductility Very high Moderate Cr N £ 2500 | £ o LivoGsc, |
Weldability Good Limited Mo C 5 5L .
Thermal expansion High Moderate Si Mn 50 Mo 1
: : : 2000 r M0C; + Cy ]
Corrosion resistance Low Very high Cu 20 .
1500 |- MOgcce + Mo,C Mo,C + Cq
o ° | | \ | | | | | | | . MoC(shp) ~ MoC (shp) +C, |
theratu re ReVIeW o 0 0.2 0.4 0.6 0.8 0 0 0.2 0.4 0.6 0.8 1
mole fraction of C Mo mole fraction C
Fig 1. Phase Diagram of Mo-C [1] Fig 2. Phase Diagram of Mo-N [2] Fig 6. Liquid-BCC-MoN Fig 7. Mo-N Phase Diagram
6000 : . : .\ \ . : . : 4000 : : : : : : : : . 3000 . : ! : . : 4000 . — : . — !
MOgcc - K / "
i / ] i AN o | I i MoOgcc
Rudy 1967: Metallography, XRD and DTA 5000 i h N Moece / 5000 Jehn ar;(?jEttmayer, 1978: Autoclave |
5000 F ¥ L/Mo,C B Mo,C,/ Mo,C + C, i n — . v Solidus
SUiMeC A MoC/MoGaror 5200 | '_ = 3200 T et s
o - CAD t;mzzcz / o 280(I» Liquid Jehn and Ettmayer, 1978: Autoclave — ' 2800 & é mgNBcc/ MoN
E: 4000 |7 > L/ Mogee + Mo.C L i T“_: \\ — Z Ealtledcuti - g 2000 O Jehn and Ettmayer, 1978: Autoclave g o O MoyN
3 + L /Mo,C + MosC, Liquid / 2 2409 o 4 Ettmayer (1970): XRD T @ MOgcc £ 2400 %,
g -V L/MosC,+MoC Liquid + C,, : g 0 - A Mo gee / MON . % Jehn and Ettmayer 1976: Metallography < / % G / ;
g O L/MoC+C, / % 2000 ?MOBCC g mgzNN 7 g’_ @® Nitride formation %X/ MoN E 2000 \
= _\ W@iﬂ o F | E 1500 | < 1Phase E |
-\ M -+ MoC + Cq : e Mo \ ] ® 2 Phase 1600 | ~ MoN \d
(\MOBCC \‘\\/Ozcl %2 [ Mogcc + MON AN l - - | \
0.C, + C,, 1200 | N |
2000 i '\I\/'/IOC; : sg I _ O N \ | 1000 |- 1200 | \
: MOgcc + M0,C i " . 800 - © \\ 7 [ O<§\ 1
1000 . | MoC (shp) | MoC (Shp) + Cqr | . 400 [ . | | | | - 800 - MOgcc + MO,N \
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1 500 , , 400 , , 10, , ; , N\ , ,
Mo mole fraction C Mo mole fraction N 3 5 0 0.2 0.4 0.6 0.8 1
Mo mole fraction N

Thermodynamic Modeling

Conclusion
Assessments of the FCC Structure Fig 3. Positron annihilation : i .
spectroscopy [3] Thermodynamic assessment of Mo-C, Mo-N and Mo-C-N system based on critical evaluation
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