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(57) Abstract: A nano dispersion copper alloy having high airtightness and low free oxygen content, and a short-process preparation
technology. The compositions of the alloy comprise Al,O3, Ca, and La. The preparation technology for the alloy comprises: preparing
Cu-Al,O3 alloy powder by using an internal oxidation method, then mixing with Cu-Ca-La alloy powder, wrapping the mixed powder
with a capsule under the protection of an argon atmosphere, performing rotary swaging subsequent to performing hot extrusion at the

temperature of 900-920 © C, evacuating the interior of the capsule to be less than or equal to 10~Pa subsequent to performing rotary
swaging, and sealing the capsule and placing in a nitrogen atmosphere with the temperature of 450-550°C and the pressure intensity of
40-60 Mpa for 3-5 hours. The prepared dispersion copper has the free oxygen content less than or equal to 15 ppm, high dimensional

stability and good airtightness after hydrogen annealing, and a gas leakage rate less than or equal to 1.0 x 1010 Py m3/s, is applicable
to industrial production, and can be used as the material of various sealing devices, such as an electronic vacuum shell sealing device
and the high-voltage direct-current relay of a new energy vehicle.
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1200-1230°C; &aBEXASAAT MG, AALE >99. 9%,

KK —MEATKE BAEERNKRTRE L0 EREH &
TV, ARAMESR ECu- ALOALGEHR R E =P F, BURE/NT40
B eanRE AN ReRE, AN0ANEINE &l RTEN
0.5-9. Swth, FTRAMF EF & A Cu0,

KK —MEATKE BAEERNKRTRE L0 EREH &
T7, WEMEREC-ALOEERREZFF, RETZ N KH
b 3:1-10: 1, %638 % 50-300rpm, ZREEEF A 4 120min-600min, 4 &
HEA,

KK —MEATKE BAEERNKRTRE L0 EREH &
T7, ARMEREC-ALGEERRE =S, NELIT L 5400:
BB R ARE R AR RAARAE F AnH E 380-400 CHR IR 24/ B 5 48
% FHE £ 880-900°C 1R 5 2-4h,

KEP—MEAEKE @A ERNRKRTIUEE L0 EREG &
T7, WAMERECu-ALOEERRE T FF, WANENR R
B ILA0E . K0 TR R A £ 880-900C A AL 4-8/N k.

KK —MEATKE BAEERNKRTRE L0 EREH &
T, Cu-Ca-Lagam RS &, B TR PR

B Cu. Cu-Caw i &4 . Latwih ik, #|&Cad&40.08
~0. 12wt. %%, Lad8 40.08 0. 12wt. %y Cu-Ca-La & Ak, FiK%
ABa AR AT 20085, BF TRRREZR KL
T2080K, RELERNEK, SHARALEK >99. 9%,

=



WO 2020/155322 PCT/CN2019/078199

KEP—MEATRE B3RS EJRFRE G ERER &
T, Cu-Ca-Lag@BRE WANZES & HCu-ALOK RIZF E I
L10-1: 1S iR &, A%fE, EAEAMEE. 900-920CKH
MG, SR 215, SFREBRE HRBEMNEFETHOEE Y,
A Z K10 Paf5 B A, BT450-550C 8y 3 H40-60Mpaty A A A
3-S5/ B

KEP—MEATRE B3RS EJRFRE G ERER &
T, #lENHREEEEEZ BRI EZLI30-580MPa, FH KT
97-80%IACS, HEAEE/NTHT15mm, KAFNTHFT<L0x
10""Pa m'/s.

KEP—MEATRE B3RS EJRFRE G ERER &
TY, & &HHRTREREAZ900CEAE KN, F A 2 i 0%
HE, & 20mmpy A A E AR A0, 00 um,

AR A AT

AL P4 EAMEACH ALOHRRHESLHE HASER
RAEHWNFAR, EEANNELT LR mNT A-B ZRTRILK,
[ B 25 & R RGBT TE e R AR L, & 1R e B
58 57 7 Cu— A1,0:~Ca0-La,0: 49 K 7 #8164

HpA-EH - RERAARZIHENAMRRFTELEHNEAL
B RASE RIS B, o EEASZRE T Z, BIEL R E#Cu- ALO,
B AR F A\ B B Cu-0. lwt%Ca—0. Iwthla&af K. | CatvlaiR &
58K ERNKHN, &P RIXHMTETULERKEL T



WO 2020/155322 PCT/CN2019/078199

W H RS E, T EMD 4K R Ca0FnLa,0. 4, 6 4% 7 &4 4t 5|
RHGRMEHER. B2 T IREE R R HEBEMETEEF,
AREEH, MBEET450-550C, Ei&N40-60Mpath LA A ARIE
BRI I-SNE, e R EEARN, AN RAES &Ffon Tid
BN ENBILRARRY, EEaeat BT,

AEPRA AR —RER+CafnlaBAR = KR EAR, 5 &0
& o R A, FI R, U B 47k RE #Ca0%0La,0.4 8846 #2 2] 3R B iR
1.

B FALOS Cule 75 B AW M, #43f B fu B 0 0bdn T3 72 o 2y
5 PRI, BME SR, RRRREY, A EMREAERN A,
[ i AL BTALOH N AR Y, R AL MR E T
BEY, HAEZE, REE4S0-550CH E 1A 40-60Mpaty RAA A
PRFEI-NE, B R R, WEMEL, KEsath BT
A,

ARG ENTAHH, EHATER EHASTENTHET
15ppm, FABKEHBEFRIRERE, AE®E, BAE<LO
x10"Pam’/s, #F T bAE, B&HMETELEMEHEMHH
B, AR m S HEN, HREREEELRALEES.

F AR 77 2

SEE) 1
Cu—0. 1wt%Ca—0. Iwt%La &47E 1200°C T #4716 M A ARE B %,

HATHARARFNE & o, SRBEREEEER (RN
THET2080K) . AL A0 Cu & 1218-1230C T #ATHER, Ak Al



WO 2020/155322 PCT/CN2019/078199

BEN 0. 04wttty Cu-Al 4%, RAFGERAFTME &, ol
MAANT 40 BEE2RR, HEE5ALFRE, HTHE, HReR
RE 386-395CHAMMAATHNAMN, BHE 2 /B, FAE 892-900C
HATAAAN, BE 3 NE, B ERNEAAKR R, 885-893CAK
A 6 /NBF, 5 Cu-Ca-la &2 MM REFE 151 WHEIRE, # L
RBEHRAFHE, RAZTARCE. WICKHMFE, HEWL
15:1, Bk JE e MM EFETHHEES, HEE L 10 Pa
EEH, BT 480CHERY 40MPa WAAAAT 3B, BHHA
ANTFET Lppm (B HASERMREE LECO AR A HEAISHHX
TC-436 1) , Eateaetnk 1 i,

A1 FRENKEBEETHRBIRZEE, FA2RE, M KRERGFEE

0T TE A IS Z (Pam?/s)
i A FHE (%IACS)
(%)
325 345 13.6 96.2 3.2x10"

JERGRAE  Pibrg
(MPa)  J¥(MPa)

ST 2
Cu—0. 1wt%Ca—0. Iwt%La &47E 1200°C T #4716 M A ARE B %,

BARAFENEE. o, BRRERFEENR (FHREDTH
T 20HCK) o B AL 0 Cu 2 1200-1222C T #ATHM, kAL 28
A 0. 12wthey Cu-Al &4k, RABARAENE L. o i
NT 40 B ESRER, BEEAMARE, HITHRE, HREHRE
392-400C 52 F #AT A A, BE 2 NEF, FE 893-898CHA
3 /hEE, f B WA AR, 895-900CAALKE 6 MR, 5



WO 2020/155322 PCT/CN2019/078199

Cu-Ca-La oM MK RRE%E 13: 1 Y LFLR &, # LR RASE
HE, EAEAFNLE. S0CKHNRGE, HrEW 151, HrEERK
B MRBEMERETHOCET, WESE 0P 5T H, ET
S00CH E#A SOMPa WRAAAT 3 NH. BHARSENTHFT

12ppm( H H 44 8 & F 2 LECO /A w47 B84 X TC-436 Al )
LAt ink 2 T,
£ BIRRRE. HARA. HRE. FEERRAE

Wy 18 i FAHE (Pam’/s)
FiFE A FHE (WIACS)
(%)
345 376 12.5 922 5.1x10"
St 3
Cu-0. 1wt%Ca—0. lwt%La &4-7F 1200°C T#HATE A ERF P BIE,

BARAFME L. o, BRRERELER R (PHRENTS
T 204K ) o AL 0 Cu 72 1215-1230C N #ATHR, DRk AL B F
0. 30wthey Cu-Al &4k, RABSAAZNHE. Hoh e
NT A0 B EERER, BES AN RE, HTRE, KRN RE
382-393C H A AM #AT A A, BE 2 NBF, FE 887-896'C A
3 NEE, A ER AR RBERE,  892-898CAARLIE 6 /NBE, §
Cu-Ca-la &2 AR AR EHE 10: 1 LR E, H LR RAF
BE, RAZARAEE. 0CKHRGE, HEW 151, FHERFRE
B MRBEMERETHOCET, WESE 0P 5T H, ET
S0 CHERY S0MPa WRAAAT 3 K. BEHASGENTEHT

12ppm ( B A S B R FZEE LECO A A= IR/ A5 M TC-436

JEIREERAE  Pibram
(MPa) /¥ (MPa)




WO 2020/155322 PCT/CN2019/078199

ml) , SeMaink 3.
k3 BIRIBE. HIEBE. HRE. $FoF

1S WAE (P 3/)
T T L R (Pams
g% A FHEE (%IACS)
(MPa)  J¥(MPa)
(%)
490 520 125 87.8 8.7x 10"

SEHE 4
Cu=0. lwt%Ca—0. Iwt%La &4 1200°C T #4711 AR 5

M, HITEHARAFME &, o, SRREREGEEEH K (I
FNFEHFT 20400K) o K AL f1 Cu 78 1215-1228°C TH#HATH KR,
BALZEN 0. 8wthty Cu-Al &Mk, RAFHARAFMH &, F
SHEANT 40 B EaR R, B EAMNARE, HTHRE, K]
G RE 388-400CHAMA HATHEAN, B 2 N, FE
886-894°C W&tk 3 /NBE, ¥ B N AN RBHE, 885-893CAAKL
J 6 /NEF, 5 Cu-Ca-La &4 RREIHE 15: 1 (Y holR &, ¥
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