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ALUMINUM-CHROMIUM ALLOY AND PRODUCTION THEREOF

An aluminum-chromium alloy having a high strength and excellent resistances to heat, corrosion, etc., which comprises 10
to 25 at. % of chromium, 0.1 to 5.0 at. % of iron and/or nickel, and the balance of substantially aluminum, wherein the total con-
tent of chromium and iron and/or nickel is 30 at. % or less. This alloy has a partially or wholly amorphous structure according to
X-ray diffractometry. The production process comprises pulverizing the raw material by quench solidification, mechanically
grinding the pulverized material, and hot solidifying the amorphous powder thus formed.
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#MEKZ | Cr Ni Fe fiir 1 fit 2 Ag
X1 5 0.4 3 ba £
X2 10 | 0.4 3 ba £
X3 15 | 0.4] 3 ba £
X4 20 0.4 3 ba £
X5 25 | 0.4] 3 ba £
X6 30 | 0.4 3 ba £
Y1 15 | 0 0 ba £
Y2 15 | 6 3 ba £
Y3 15 | 3 6 ba £
Y4 15 | 0.4] 3 ba £
71 20 | 0.4| 3 |Ti-5 |V-0.25]bay
72 20 | 0.4 3 |ZIr-1 |Wo-2 |bag
z3 20 | 0.4| 3 |Nb-3 |Hf-1 |bag
74 20 | 0.4 3 |Si-8 | W-2 ba £
5 20 0.4 3 | Mn-3 Co-1 ba £
W1 15 | 0.4 3 |SiC-Whisker-10| baz
W2 15 | 0.4| 8 |SiC-Powder-10 | baz
W3 15 | 0.4 3 [C E##-10 ba ¢




WO 91/14013 PCT/JP91/00336

(17)
E2R
F| - g | o T |
3|8 T 3| W\ g B |BA
1) X A3 i | NO
2 X2 | M FEE | YES
3| X3 | A3 JFen® | YES
41 X4 | A3 JERE | YES
51 X5 A3 JEE | YES
6| X6 A3 faeeE | NO
7| Yl A2 e | NO
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14 Z2 A2 JERE | YES
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241 W3 Al | (5 |FkiE | YES 86 86




WO 91/14013

10

15

20

(18)

KkROFGEELTR., BINELEIRANSEELR
CHZ->T, RMAKEOLENR SN TR, KR
DIREEER. ESHMoHOINT LI, BOTEE
FTHBEEZEROILNTEH0T, BELERIZHELS &
HIEBEDL L2 RETEIENTES, £, £XHO
FaEeER3. KROBREETAL IV L-BRITES
HELER#EGL IO, HANCENEREZFLTL

-p

Do

RIS, 2RREESOBHZINFURNLEZRTE ]I AN
5LUE I BR2SBT 2. AXHOFE 1 0FEEHREAL
THE. BERZERC, OLRINS, A AN T 54
VT4V TIRESTC, URMIRETHEBRLEN K, C
s VRUIANBITT 2, FEPOFE 20 EE2HRALLES
S, AAZAINToA Vv ITRETC, ~C, URNITH
O\%®%®Mﬁﬁ&aTCsvaﬁﬁﬁféoCCT\
Ci ~C, OLRIIF, EBICZIE. Ce C, 0RO T
NicEREDnon—-stoichiometriciit
M (A.-x Busx ) DREVORERELELTEETS0DT
H-T. A, Bo OHIERIE. BoWITENIE, A..x B..
s DEDIZERRLTHHLTVS, E1IBRIZEWT., B
ﬁﬂwE—7ﬁ\C3ka#BCswaﬂwﬁﬁ\?
BHbRERMEIIHELI X LVFRETH %,
F2HOXBEER. 100 0BEMANAINTOS Y
U, TAOKTHEHLEZAL-15%CrBRkoR

PCT/JP91/00336



WO 91/14013

10

(19)

miEERL TS, EIKE, 100 0B A=A
TOA YT Lk, T40KELUTI20KTHMLALA
L-15%CrHROXBEAFTHEZTRT, FL4RHE, 30
B AA=ZAINTSA VT4 v T L8 6EEAL-20
BFXCrBonBnROMBTHEOXROTHRERT,
FEO5HIE, EBB AN AINTSAVT 4T L85
BAL-20FF%CriaonuBROoOERMER TS T
5DSC (EERRZHRFE) #FHZRLTW 3,
BE ¥ L O F AWl EkE it
AREPIIE-TNI=oYL-IuIvLRE2R. B
MEEOBME, WAt JUMEREZR L, TV I
LEEOBREHRZHFL, S0 IlEREELOMMELET
2b0THO, HEE, REHS, EXHS. MER, &
FEEs., LERBSLLELDVAZIIERINE %,

PCT/JP91/00336



WO 91/14013 PCT/JP91/00336

10

15

20

(20)

7Ok o #iFE

1. Crzl0~25FEF%. 5LUFebLUNi
MoRLSBISBUENIBUEDTESE0. 1~5. 0
FEF%eH L,

MECr &, WEFeb U £/ 1ENi D45 EH
ENSOFEFSLTTHb,

BRENEEMIITALIZYLATH D,

XHEFTE A 3EFROFTICL > TEASWE 1226419
CHEGREHEZET S, 7L Iy L - JuoivL%dtE,
2. Ti. Zr, Si,. V. Nb, Mo, W. Mn,
CoBLUHID»POAZBEISEBENI 1 BLLEOTES
SOBEFHUUTEFET S, FROBEAS | HiuzHo7 L

Y L-Ju0iYv LRt sE,

3. BT, UARA, EHELLOE 2 HBLEYE %
SERRETEC, FRko#HEE I HitEZ&oT7 LIy L
- J0ivL%kédsg,

4. Crzl10~25FF%. $XUFesXUNi]
MORBBBNOBENK IBUELEDTER0. 1 ~5. 0
Br%gd L. isCr &, Mi@Feds LU,/ TN |
EOGHEHEENSI OFEFSLUTTHO., BEALEHHYIZ
TAIZYLTHE, TAIZL-0IvLREd40
REFETH - T,

ERMY PSR BEEIL->THELEBROERAZE

T#EE,



WO 91/14013 PCT/JP91/00336

(21)

MERBIC A DAV SV F o v I MEE 122N
CHFOBMMMINE LM T I Ltk THERERL -
WRzBIIRE,

MEFRERRKZEMBELT 2 TR L,

5 ZWAB. TAIZYL-/0IYLRAL08EHE,

5. HRBAABEEICILI-TBSHhIERRRIL. &
FRCEEREEZE LT3, HFROBESE 4 HIo 2 #
DTNIZTL-70IY L3680 ESE,

6. WEEBBELLEZ, EREHON S XER N

10 DLBVWEET, »oBECEEIOLEVEBETHLES .
AROBEAS4HIIEROT VNI L -2 0ImLBE
EDOBE R &%,

7. Crzl0~25FF%. ¥XUFeb LUN]

NORLZEMNSBEN I BULOTER0. 1~5. ¢
15 E%%%ﬁL\W%Crt\W%Fe%&U/ithi

DEHEHENIOREFSBUTTHO, BEASEEN T
TIUWIZTLTHA, TAIZDUL-203I9 LG Aé@
HEFETH- T,

THWIZDL-Ju0lIvL2nReBBY IS, 215

‘s

20 BEERILL-TTAIZY L -2 0IPL2nRe4B%
EHRALATIRBE, W TALIZVLA-—VO0IYL2TERE S
BRIZ, AZZANT oL U TPHBICE->T, LIy L
BFLUGI70ITLUNOBYOTRERLLILT3IR L,
EWAZ. TAMNIZ9L-703Y LRa808EFE,



WO 91/14013

10

15

20

(22)

8. WHABKEBEEIILI-TEShEZTNLIZYL-—
DL2RREEHRIT. BOoWE 2K T8
mEEERLVLS, HFRKOBHEE THIZEHOT L I =Y
L-701YLRE&0HERE,

9. Crzli~25FEF%. 8XUFedb IUN
MO BENSRBIEINS I BUEOTEE0. 1~5. 0
FRF%a8 L. WiCr &, fi@Fes XU/ £HIENI
CEORFIREEENSOEFYLUTTHH, BREAEHMIC
TALIZIULTHE, TAWVIZWL-203I9LFE4L0D
HEFETH - T,

TERMTNVIZOLBER, 7o ivngEziz ol
TLEETNIZILEEE., BIXUTA I LE LT
7O IVLUNDBROORTEELIZOREOREE %,
AHZHAATOA Y TR - TAEELTEBER K
BF5ITEL. .

MEGRENRE, BERABELEC LT, BHH
LR ENICERELRTIIE L,

MR EnREREABRLT 2ITR L,

AHA A, THWIZYL-r03InL% B EDORET &,

10. WEFRELIEL, MEEMELCIRE %,
REICITES, FROBEE IHICEHZOT LI =Y L -
701V LRELEOEERE,

11, WEBEHELEREMULEZ400~800KDE
BEEBENTITE), B ROBEHE IHICEHROT LI =Y

AN\
ul
X

PCT/JP91/00336



WO 91/14013 ' PCT/JP91/00336

(23)

L-=JwivLrbdsoBERE,

12, WEEBELCLELZ, EREHEOT S 2ER S
LOLEVWEET, " OBEILEEEIVSBEVERE A
EROBEEEIFIIEROT NI =Y A -y

v
5 RE20HESE,



WO 91/14013 PCT/JP91/00336

174

F£I1AK

Ci

Cs

~ TS HE O

Cs

A AnBm B

—> RE

%1B K

MAnt3S

C1—=Cs3 C3—=Cs

- EHH B m

MG nk3

(Ca>C2)=C3 C3->Cs

—

g =
/a0



PCT/JP91/00336

WO 91/14013

2/4

w

ker <

T pPIaT

[4

»n

30

-
By
&



WO 91/14013

3/4

£ 3K

PCT/JP91/00336

740K

. 6 o 1000h
920K 5 v

Cr(110)

AS BALL
-MILLED

Cr(200)

20 40

26(CuKa)

60

80

823K
AS BALL
-MILLED :

20 40
26 (CuKa)

60

80



WO 91/14013

ENDOTHERMAL < EXOTHERMAL

4/4

£ 5K

()
390 AQO SQO 690

ﬁ"th

100.200.300h

25h

500

1 1 | I
600 700 800 500
TEMPERATURE (K)

PCT/JP91/00336



INTERNATIONAL SEARCH REPORT
International Application No PCT/JP9 1 / 0 033 6

I. CLASSIFICATION OF SUBJECT MATTER (if several classification symbols apply, indicate all) ¢

According to International Patent Classification (IPC) or to both National Classification and IPC

Int. Cl5 C22C1/04, 45/08, B22F1/00, C22F1/00

ll. FIELDS SEARCHED

Minimum Documentation Searched *

Classification System ; Classification Symbols

IPC C22C1/04, 45/08, B22F1/00, C22F1/00

Documentation Searched other than Minimum Documentation
to the Extent that such Documents are Included in the Fields Searched 3

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

1930 -
1971 -

1991
1991

lil. DOCUMENTS CONSIDERED TO BE RELEVANT °

Category * |

Citation of Document, 1! with indication, where appropriate, of the relevant passages 12 Relevant to Claim No, 13

X JP, A, 63-153237 (Ken Masumoto, 2
Kubota, Ltd.),
June 25, 1988 (25. 06. 88),
Line 5, lower left column, page 1 to
line 1, upper left column, page 2
 (Family: none)

X . JP, B2, 1-16899 (Centre National de
la Recherche Scientifique "CNRS"),
March 28, 1989 (28. 03. 89),

Lines 2 to 12, column 1

& EP, A, 100287 & US, A, 4595429

A JP, B2, 58-11500 (Arido Corp.), :
+ March 3, 1983 (03. 03. 83), '
Line 31, column 1 to line 12, column 2
(Family: none)

A JP, B2, 63-38416
Koji Hashimoto),
July 29, 1988 (29. 07. 88),
Lines 2 to 15, column 1
& EP, A, 195341

(Yoshida Kogyo K.K., 1-12

* Special categories of cited documents: 1@ “T" later document published after the international filing date or
“A" document defining the general state of the art which is not

considered to be of particular relevance understand the principle or theory underlying the invention

priority date and not in conflict with the application but cited to

"E" earlier document but published on or after the internationat
filing date

“L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"O" document referring to an oral disclosure, use. exhibition or
other means

“P"  document published prior to the international filing date but
later than the priority date claimed

“X"  document of particular relevance: the claimed invention cannot

be considered novel or cannot be considered to involve an
inventive step

"¥" document of particular relevance; the claimed invention cannot

be considered to involve an inventive step when the document
1S combined with one or more other such documents. such
combination being obvious to a person skilled in the art

"&" document member of the same patent family

IV. CERTIFICATION

Date of the Actual Completion of the International Search

May 31, 1991 (31. 05. 91)

Date of Mailing of this International Search Report

June 17, 1991 (17. 06. 91)

International Searching Authority

Japanese Patent QOffice

Signature of Authorized Officer

Form PCT ISA 210 (second sheet) (January 1985)




tnternational Application No PCT/ JpP91 / 00336

FURTHER INFORMATION CONTINUED FROM THE SECOND SHEET

A JP, A, 63-153237 (Ken Masumoto, 1, 3-12
Kubota, Ltd.),
June 25, 1988 (25. 06. 88),
Line 5, lower left column, page 1 to
line 1, upper left column, page 2
(Family: none)

A JP, B2, 1-16899 (Centre National de 1, 3-12
: la Recherche Scientifique "CNRS"),

March 28, 1989 (28. 03. 89),

Lines 2 to 12, column 1

& EP, A, 100287 & US, A, 4595429

v: OBSERVATIONS WHERE CERTAIN CLAIMS WERE FOUND UNSEARCHABLE '

This international search report has not been astablished in respect of certain claims under Articie 17(2) (a) for the following reasons:

‘l: Claim numbers .-because they relate to subject matter not required to be searched by this Authority, namely:

2.1—'_, Claim numbers , because they relate to parts of the international apphcation that do not compiy with the prescribed
requirements to such an extent that no meaningful internauonal search can be carried out. specifically:

3.._'___I Claim numbers . because they are dependent claims and are not drafted in accordance with the second and third
sentences of PCT Rule 6.4({a).

VI.{: OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING ?

This International Searching Autharity found multiple inventions in this international application as follows:

1. As ali required additional search fees were timely patd by the applicant, this international search report covers all searchable
’ ctaims of the international application.

2.7 Asonly some of the required additionat search fees were timely paid by the applicant. this international search report covers only
those claims of the international appiication for which fees were paid, specifically claims:

3.7 . Norequired additional search fees were timely paid by the apphicant. Consequently, this international search report is restricted to
the invention first mentioned in the claims; 1t is covered by claim numbers:

41 : As all searchable claims could be searched without effort justifying an additional fee, the International Searching Authority did not
invite payment of any additional fee.
Remark on Protest
T The additional search fees were accompanied by applicant's protest.

T No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {supplemental sheet {2)} tJanuary 1985)

L3

“

2]



H B R x @ =
ExumEsPCT/JP91/ 00886

. RAOES 53 2F05HH
EmfzaE (IPC)

Int, Cus
C2201/04.45/08.B22F1/00.022F1/00-

0. ERREXT-~4F

A B ¥ 1 - &~ B N B B B
S B K =% S B 2 5

IPC C2201/04:,45/08.'B22F1/00,022F1/00

BINBREMLUAOEN CHE*F -1 b0

BXEARAHRAR 1880~19914
FERARKAFRAR 1071-190014

M. PIET 3> RW T 5w

wrrao¥|  HXRE RU—SOBTAMESS L S TORMETIEHORT | AROREOES

X JP, A 68-1582387(M%#, KE&IHERSH), 2
: 25. 86/, 1088(25. 06, 88),

i(77$ y—-7cL )

3P, B3, 1-16890 (A %Y hi-FUddn- Fo. 3
|5 AvzAYa . yTurg TAY Pe— e xR e z—pe = X),
128, 8A, 1989(28, 08, 89),

X

t
E1M, B2fi-M1lef
&EP, A, 100287&US, A, 4595439

A Jp, B3, 58=11500 (754 F-a—pi—vay), 1-12
8, 8. 1988(08, 08, 83),
R1IM, RLT-BM, WL2F(7rsy—7L)

A JP, B, 68-88416(FHIHKRASE, RED=), | 1-132

FEIEXBOAT T Y — (T EBHEEXREEEORCAEINEXRTS - TH
TA ﬁmﬂéi@&saxﬁk’f&if:<.—ﬁ£€f‘afiiﬁ7}<§%ﬁd‘§® BEFETISOCHRERL., REOREX NEROER
"E] REXBTRE B, ERLEEL®ICAZI L0 DieHISIHT540
L) E%&Eﬁmﬁimﬂiﬁ?‘sxﬂxnﬁm}tﬁm%ﬁE X J HICEEDS 5 XM TH o T, HEXMDL CREOH

FL ORI BE>RT+2 BB AT 5 RUEXRESERTWEE2 03 1 3]

EhE M) Y] RIHEDD 5XMTEH - T, MY & O L H D
"0J O¥ERrk 5RIE. R, BREKZRT 5 H X#RED, %#%Ktafaﬂﬂfébﬁéﬁmzcﬁ%
P! EEHBEa . NOREEOTEDEM L L2 HED BPURRWEELZ RO

BORIZAZ I N 3THE [&) @B—AF>Y 773 )~k

V. & i

ERAEYTT LA , EERREGLORXE -
81, 05, 91 17.06.91

B4 HRO S 5BE 4 Kj6818

E X E 4% 2 (ISA/JP) RFrrEEyg

X B m B g

RAPCT /ISA/210(F 2 = —v) (19814E108)




EEtBES PCT/JP 91/00336

F2R—InbEL ER

(MO )
129, 7H. 1088(29, 07. 88), |
EIM,BIF-M15F
|&EP, A, 195841 g

A JP, A, 68— 153237(&*1.%&&&1&&‘%&),! 1,8-12
.25 6A. 1988 (25, 06, 88),
ﬁli ETR,B5T7-B2A,.ELW, BT ;
(5’7‘ y—-7xL) 3

A ng,Bz 1-16899 (A ¥ A Fvdrn.Fy. | 1,8-12

[

V. —HBo#ROEECoL glﬁaﬁﬁznbnb\té’@.ﬁﬁ

IRODES i@ﬁﬁmoutm%#%ﬂ%%m§o<@%&ﬁ%lﬁfc&%@8ﬁﬁ3ﬁmﬁﬁm*o_®l$
HAERELERL oo TOEHIR, KOLBHTH 5,
1. _ #kowmH i,

)

BEEYT I ERELRWEEYREET5H0TH 5

(3]
.

. komE R BRERREY T 5 LA TESEEC I CIEDEELE AL T
WHBHBEOBMCESLDTH 5,

3. | iEROEHE . [EBIEROEEE TH 0 50 PCT 1 6. 4(@)8F 2 XOBECH » TEEI N

VI  RBOE—BOEALEAL ThiAne FORE

ICENB S I DEBEHE TR T SO REA L ER T 5,

Lo DL TN E FREAER L AR S0 0T, S OMMEA R L R O
TORETRLBEROTHEIC DL T ER L,
.;i?EWLT%ﬁ?N31ﬁﬂﬁ%tLt%@ﬁt—ﬂﬁbmﬁﬁghthot@f,:Dﬁ%&ﬁﬁ%m‘
FREHOWMNS o R REITE D DM kOWF T DL TR L 7,
FERo#HE
3. amhiL< CRIT T EFHRAIEEL MBI SRk 0 20T, SOMEBESSEET, RO
HE BRI ERINEBWCED RDERO WAz DL TR L 7,
FEROEHE
4-TQEWL’%H?«*$&ﬂ%§XT ETLRL, TRTOBEE TR RO WHI O 5 =
ERTELOT, EMLTHMTRETFEHOMA RS Ulrdeors,
EMFEHEROBT TRET R
My LU THET < EFRBOWMA L AT, BMERNEHOH T TR,
T BELInETRESREORAIEL, ERNFENEZOTT Tx SR oz,

(%]

BRPCT /ISA 210 gF <~ ‘19854 1 B)




ZEHEES  por/Jp 91/00336

. P& 5B 5 08 (B2 2—vabogs)

55?9‘ SIRAXBER S BOETIEET 5 L 22, ZoEET 3E8FOER P EROBHEOES

i ‘
; .

TAVIAYR YT UTATAY P ez R ez pe X)),
128, 8A. 19089(28, 08, 89),

E2S PR E1: 00 SUY
'&EP, A, 100287&US, A, 45954329

i
1
i
i

RPCT/ISA/210(4551= — <) (19854 1 )



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

