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(57) Abstract: The present invention provides a method for

fabricating a nano-structured film comprising nitrogen, the

method comprising a step of forming a nano-structured film

comprising nitrogen by sputtering an alloy target while in-

jecting a reaction gas containing nitrogen gas (N2) or nitro-

gen (N) into a sputtering apparatus, wherein the alloy target
j}‘j is formed by performing the steps of: first contraction of a
~ plurality of amorphous alloys or nano-crystalline alloys com-
prising a metallic element having a glass-forming ability by
pressing same while maintaining for a predetermined time
period a temperature range between at least the glass trans-
ition temperature (Tg) of the amorphous alloys or nano-crys-
talline alloys and at most the crystallization initiation tem-
perature (Tx); and secondary contraction of the plurality of
amorphous alloys or nano-crystalline alloys by pressing
same while maintaining for a predetermined time period a
temperature range of 0.7-0.9 times of the melting temperat-
ure of the amorphous alloys or nano-crystalline alloys.
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... Sintering temperature

... Sintering time

... Sintered body porosity

... Region

... Amorphous alloy superplastic deformation

... Amorphous state in which porosity is at most 1%

... Micro-crystalline state in which porosity is at most 0.1%
Grain growth and plastic deformation

Il ... AT region

... Sintering region 0.7 < Tm < 0.9
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1
A (=24 A5 [AAHA [TL0)  |TLC)

71 (xam)

AN 1 |Zrsg oNi;CooClias 0.5 0.58 391.88 |416.22
AA A2 |Zrg sNigC0s5Cuns 0.5 0.54 380.82  |403.19
AN |3 |Zrg §CorsFeCusy 0.5] 0.72 386.66  |409.98
AN 4 |Zrg, NigC0og 75Cls 55 0.5 0.88 379.24  |401.15
AN |5 |ZigsNiuCosFe,Cuas, 0.5 0.77 363.97  |406.4
AN 6 |ZrgoNigC0105Clizg s 0.5 0.64 345.52  |395.07
AA |7 |Zrgy sNisCosFesCuag s 0.5 0.88 38022 |402.23
A A |8 | ZresNisCosFesCuyp 0.5 2.03 3735 {399.39
AN 9 | Zrgs NiyCoygCliyy 1 0.69 36722 |389.73
A A |10 |Zrg, sNisCosFesCuyg s 0.5] 0.75 356.79  |392.29
AN A 11 | Zrgs sCosFesCuy s 0.5 0.79 329.05 |387.87
AA] |12 |Zige 2,07 5FesCung 5 0.5 0.77 35207 |384.73
A A 13 | Zrge NiyCo1eCliyo s 0.5] 0.68 34425 |384.85
AN o] 14 | Zigo56C01C1 14 0.5] 0.54 360.12  |377.34
AN |15 |Zryo:Ni,CoyCuyg 1 0.55 35204 |377.9
A A 16 |Zr70,Ni;CoyCuyy g 0.5 2.13 34929  |377.67
A A |17 | Zr704Ni3C0osCligs 1 0.96 34976 |383.62
AV A 18 | Zr706Ni;Co,Cuiny 0.5 0.87 33874 |366.44
A A 19 |Zr;, NisCosCung 0.5 0.85 33841 |347.78
A A |20 |Zry 5CoqFe,4Cuyos 0.5] 0.77 342,57 |379.88
AN |21 |Zry; CoFesCuygs 0.5] 0.72 339.63  |379.66
A A el 22 | Zry5,C01,Cuys g 0.5 0.58 356.8  |379.4
A A el 23 | Zr736Ni2CosCusy g 0.5] 0.74 33535 |359.94
AN o] 24 | Ziy375C045Cusy 45 0.5 0.77 351.51 |374.51
AN )25 | Zr750sN1,C045Clo 15 0.5 0.63 3319  |348.54
A A el 26 |Zr745NigC0s4Cuys s 0.5 0.88 341.54  |364.89
A A el|27 | Ztys5NigCos,sCus 7 0.5 0.83 33577 |349.06
VA )28 | Zry6.35NigC010.75Cug 0.5] 0.74 34441 |398.41
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2N )29 |Zry, NisCoys Cuys 0.5] 0.77 348.51  [394.21
[67]
[68] [3%2]
A (=24 A5 [AAHA [TL0  |T(C)
71 (xam)
AN |30 |ZrpAlCosCuy 0.5 121 42542 |449.97
AN 31 |Zrg,sAlgCosNiyCus s 0.5 0.99 42653  |448.17
AN 132 | Zrgs.sAl;CosFesCuyo, 0.5 0.62 360.07 [397.84
2 AT o133 | ZrpAleCoy,Cuyg 1 0.48 3764  |415.75
2N 134 | Zryg,ALNigCuy 5 1 0.84 354.68  [390.67
2N |35 | Ziy3AlCo1Cluyy 5 0.5 0.51 372.11  |411.21
AN 136 |ZreAlsCorClijos 1 0.56 340.95  |409.76
AN 37 |ZrysAl,CosFe,Cuyy,y 0.5 0.72 357.05  [393.4
2N <138 |Zr,;Al,CosFesCuyg 0.5 0.69 34179 (392.97
2N <139 |Zry; sAl;CosFesCuys > 0.5 0.66 360.93  [393.05
2N <140 |Zry; sAlgCoys.Cus 0.5 0.57 382.52  |408.6
AN ell41 |ZrysAlsCosNigCus, 0.5 0.52 3499 (3933
AN 142 | Zr736A15C015Cue,4 0.5 0.52 338.81  [392.69
2N <143 |Zrys AL CosFesCuys s 0.5 0.69 348.96 [372.88
A A el|44 | Zry3,A116C055Cu 50 0.5 0.51 377.23  [391.26
2N <145 |Zry,3A1,Co1s5.5Cug, 0.5 0.48 341.65 [389.37
2N <46 |Zrs1ALCo; Cusy 0.5 1.32 357.75  |374.46
[69] F 1S Fxsh, g o] A Ao S (@Al 1 WA A A el29)0] vt

2~HEEE g 248, 7ro| 58U A% WA 789U A %; CuZt 48 A% A
2691 2}%; Fe, Ni 5 Co F-ol] A A1 B} of 1= 8ht o] 4fo] 42121% W~
204 A 90; 52 o] Fo) T}, 7] Al o5k & i o] AR A E (A A 41
WA A A ef|29y0)] w2 A~HE 8 e 9] 2442 AFHE(ADNS 351

o)1
Sy

[70] 25 Fxshd, By o] AR A SR A 30 W A] A A dl46)e] 1
229G g el e 242, Zro] 620 A1% WA 76 A1%; Al°] 10 A%

o) 5H0YL A% 23y Cu7l 29 A% W %] 209 24%:; Fe, Ni = Co =0l 4] A el %]
o] = &1} o] o] 698 A% A 27D A% & o] Fo) KT},
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[91]

[92]

[93]

[94]

[95]

[96]

i
o,
|

B T A EExA  |~2dEHExd | A%GRa
)

(GPa)

2 AT 27 Zr;5:NigCog Cug;  |840W-300min, Ar |5.08 90.70

: 50sccm

/\a]}\] Oﬂ 46 ZI'75,1A14C011C119,9 840W—30m1n, Ar:|7.02 134.9

50sccm

2 Al el 16 Zr0,Ni1,Co,,Cuy75  |840W-30min, Ar :|6.15 108.47

50sccm

/\E]}\] Oﬂ 8 Zl‘65Ni5C05F65Cu20 840W—30m11’1, Ar:|6.52 110.73

50sccm

ES5EE 62 E o

< A5 Ao &l w2 A9 E " -§ B
ol-gste] ~AHHY TR I =

A %
5 uhupo] o g XA 34 9 ekl

s, 3 30) UEhg AW E Y 2002 TAY ~vE Y vl

5%k vl 17t o A B gk 2 7 3] H (sharp peak)E H.0] A

%ﬂ”%ﬁE%%ﬂHEE 3] = (broad peak)7} & ¥ = F& 7HA] =
A 2

R
o
i)

& & BHAE ol &ste] vdd =1
m%ﬂxﬂﬁﬁﬁﬁéﬁww+ TAHOE, 269 (a)= 37
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[101] [35]
EFA -3 B Faxd |2HEd 23 73 52(GPa |5t E(GPa
) )
2l /\] Oﬂ 27 7175 NigCoq (Cug; |840W-45min, Ar:N |25.81 277.61
2:45:6
2 }\] Oﬂ 27 ZI'75.7Ni6COg.6Cllg.7 1520W-60mln, 31.5 307.4
Ar:N,=6:6
A A o] 27 Z1;5:NigCos¢Cug; |1520W-60min, 353 344.8
Ar:N,=6:7
2l }\] Oﬂ 46 Zr75‘1A14C011CL19‘9 1520W-45mln, 23.54 230.54
Ar:N.=6:4
2l /\] Oﬂ 46 7175 1 ALC0,;Cugy  |1520W-45min, 28.97 269.21
Ar:N,=6:5
2l }\] Oﬂ 46 Zr75‘1A14C011CL19‘9 1520W—45m11’1, 33.06 328.36
Ar:N,=6:6
2l /\] Oﬂ 16 Z170,N1,Co;Curg |1520W-45min, 28.28 262.12
Ar:N,=6:5
2l }\] Oﬂ 8 Zl‘65Ni5C05F65Cu20 2000W-45mln, 27.62 318.45
Ar:N,=6:9
Al A] o8 Zr¢sNisCosFesCu,y |2000W-45min, 26.6 288.19
Ar:N,=6:7
Al A] o8 ZrssNisCosFesCuyy |3000W-45min, 27.56 299.83
Ar:N,=6:9
[102] L7 B o] o AA|oof uwpE AT EF] -8 EFA(A A 9|46, Zrys, ALCo; Cug
)= ol g3s B 4o 2 A s vhatof tf gk XA 314 sl & e
Aol
[103] = M (a) , Smtorr2] $FE ol A 50sccm OF 2 & 3 SHAA 1520W

[104]

[105]
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[106]

[107]

[108]

[109]

[110]

[111]

a8t 1520W DC Eet=nt 198 Q17bete] vEgA ~HE o & 3 3

A3} 28.97GPa2] 7 =9 269.21GPa2] B &2 71X = A 3tE vl

T AT

T 79 (d)E FZ34, 0.8mtorrd] FE el A 6:62] ]| &E o}
T3 A 1520W DC Ee=nt 298 Q17Fehe] jEgA] 2~ E

754, 33.06GPa2] 7 %9} 328.36GPa2] B &2 71X = A 3tE "o

&

fij

= B

3

I
mlo FH
i %

-

=
o o

% 8a A & 8c ¥ & 9a WA & 9ei= B g o] A AA]o Eof up&
L e I N T ] R < EU ] =

5 8oz A Al olld6 24 o) 2~ 3B EHAS 0]-8-4) 0.8meorre] ¢HE A 6:62]
SN ER o2 ALE F5slEA 1520W DC Z2F&nF 1S Q1715
A5 AE AR EFE g el RESA AHE H S 28] S o] A
Aapolth vl WA 24 DLC I8 53 I8 ¥ A & B3l o] &5}
R EAE vl oh A3 vheke] ot A EhqlS 9kl Al R 2 A
10mme] W] & &8 o] 83} o, 7kt 200N =2 A F &gt &
g of AA]ofo)] whE EFAlS o] &5te] A E H 3t vk e
LA 7 A shE Alo] FR1E o™ 6A g 29 Bl L AlQl DLC (& 8b) %
n| TR (5 8a)2] wRE A =71 0.07] ol W] EFe] A sk Wbk 8c)e] A -
0.04% mp2 A7 g 77F & Ao =2 Ayt

% 9ei= AA 27 24 9] AHE E BALS o] &3l AFE Ak X FER] v AEH
T vhE A A e IS v A Y A2 A, I AEY FH
TR AA o 27224 o Agl= whutol ooy nhzA g A do] .
H| 0L A &2 = A ApE =) HF 3] Aol A 488t aL ol = A3 2] Al H (5 a),
Si-DLC H ¥ Al H (% 9b), C-INZ ' A H (% 9¢) & Ta-C B A H(E 9d)S
AREsEait 71E AR AT A9 1A AR F 0.1 o) de] mpE A a7}
R QA v A} vkl A 9-0.04 2] vpE A ST S o] VE
SR A Fol| B &l ?‘ﬂxﬁ st vlEd A S Bolol & 1HME}

5 8a WA 2 9eE FEsH, 32 F 3 30 A Ao o] 24 7HA
2HEH Y B E R FdE Yk e a1 o) g-pet A S

ruN' PRI )
mlo

iy

HolHA Aol FHel vlaf dAsA -3 AntE 542 HEr A
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