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Lo — S e & sk i e &, SR IEAE T, Prid 865 4 1 Mg AL Zn. Mn.#% 1. Nb.
Co Rk, HeEE T Ak ALL. 5-25% . Zn0. 1-3. 5% Mn0. 1-2. 2% & 1 0. 0002-16 % .
Nb0. 0002-4%  Co0. 0002-2% , H 42 K Mg, Firid Nb il ik AINb H i) & 48k NbAL H i) & 4 1
RN FTIREE S 4, ik Co T AlCo FPIA]E G I TR EES 4.

2. MRPERCMEK 1 Pk EE& &, HRHIEAE T, i #s + 24 Gd. Y. Sc. Smy Pr. Yb, Nd.
La. Ce. Th.Dy.Ho % Er H1 ()% /b—Filr,

3. WRARBURIESK 1 8% 2 Pk 866, A IEE T, Prid#s + 2 Gd 8 Gd 5 Y. Sc. Sm,
Pr.Yb.Nd.La.Ce. Th.Dy.Ho /% Er 1% /b—Ff.

4. MR E K 3 Prik 85 &, AP b e T, HE & W 5 41 h Al4. 5-10 %
7n0. 3-1% Mn0. 1-0. 6% . Gd0. 1-2% . Nb0. 05-1% . Co0. 01-1% , He 4 K Mg.

5. MR BRI K 3 Frak () 84 &, AR T, HE B 5 75 488 A1, 5-2.5 %,
7n0. 3-1%  Mn0. 1-0. 6%  Gd0. 1-4% . Nb0. 05-1% . Co0. 01-1% , F 4 A Mg.

6. MRIEBANE K 4 Prid 85 &, HREAE T, HE S H 5 48 A18. 7-9. 5%,
7n0. 45-0. 9% Mn0. 17-0. 4% . Gd0. 1-0. 8% . Nb0. 05-0. 6% . Co0. 01-0. 9% , H: 4y Mg.

7. RIEBME K 6 Fridf i BG <, R T, HE & | A ch A19% . Zn0. 7% .
MnO. 3% . Gd0. 5%  Nb0. 3% . Co0. 6% , Hi4x A Mg.
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—MEf SRR SE

B
[0001] AR Pk, FE A B —Ff MgA1Zn w28 PRI BE &

EEHEA

[0002] Bl RME R R RE, DRENRENZLE TRATFEBSMEES W ERE, kif—F
IR RBI R 2 5 B0 7 o AEVR R IIE N, BE A S — M B R e B A kL, 4
REHIE) FAREB LRSS, LSl == B .

[0003]  H A, B/~ MgAlZn RIEFFEA M5 H YM302, YM303, YM304. YM305 ;3£ [E Fr#E
ASTMB (] MgA1Zn RIS SIS AZ91A AZ91B.AZ91D ; H AhrvE JISH () MgAlZn R
BEAEL 4 545 MDCIB. MDCLD ; BRI AR VE EN ) MgAlZn Z 85554 & M54 EN-MC21110,
EN-MC21120 EN-MC21121, IX L6} 5 (&< B st o Tk S8 Ese 1+ 0 R
[RIRE o, B 2 T2 B R B0 RS 2 508 IR 85 0 TR 5 ] 545 18 ib B 5 16 S5 8 18
. ok, HE MgAlZn REEE S M THHIZET7 .

[0004]  FESCERA KR HEE RS, RHANRIRIAHEAR R DLEAELUT & CER T, A
MgAlZn RIEFEEE S MPUHam & O 2% &, B KRB A &, B U1 MgAlZn RIEHES
4> AZ91D FIBTHIHR A b 230MPa, K3 K 3% . (K Fa I 7 84 J8 M R ME I 4E b5, MK
B, R & EMRH B T . RS AR AR PR T IR B A ST N .

[0005]  [AITHT, AR S RE —FP 2 MR R fe il H T fi AL d AR T B A 42 o

EZIRAR

[0006] & T fif ik F IR B AP AELE IR )@, AR B S R A T —Rh S e ) B )
BEE. TTREARTTEWT -

[0007]  —FpErHe & A BRI S &, TR E S 8t Mg AL Zn Mn #%i 1=\Nb. Co 4L, FL
BB ALL. 5-25% . Zn0. 1-3. 5% Mn0. 1-2. 2% F& 1 0. 0002-16 % Nb0. 0002-4 % .
Co0. 0002-2% , H:4x 4 Mg, TR Nb i@ ik AINb =[] & 43k NbAL A 8] &4 1T I BT ik 28
4, TR Co T8id AlCo Wl &G RITE MR S-S 4o

[oo08]  Horr, Brik#% + 4 Gd. Y. Sc. Sm.Pr.Yb.Nd.La.Ce.Th.Dy.Ho % Er i & /b—Fh,
[0009]  fhi%k, Frid#s 14 Gd 5% Gd 5 Y. Sc. Sm.Pr.Yb.Nd.La.Ce.Tb.Dy.Ho &% Er &
bRl

[0010] Uik, 28 8 H 4 4l ik Al4.5-10 % Zn0. 3-1 % Mn0. 1-0. 6 % Gd0. 1-2 % .
Nb0. 05-1% . Co0. 01-1% , H 4 A Mg.

[0011]1 ik, HE B EH 4 AN A1 5-2. 5% Zn0. 3-1 % Mn0. 1-0. 6 % Gd0. 1-4 % +
Nb0. 05-1%  Co0. 01-1% , H 4> K Mg.

[o012] B %, H B & T 4 4l % N A18. 7-9.5 % . Zn0. 45-0. 9 % Mn0. 17-0. 4 %
Gd0. 1-0. 8%  Nb0. 05-0. 6%  Co0. 01-0. 9% , H:4x K Mg.

[0013]  Hihidk, HEE T /4N A19% . Zn0. 7% Mn0. 3% .Gd0. 5% Nb0. 3% .Co0. 6%,
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HAR N Vg.

[0014] A B SE 42 B R AR 7 i R A sl B0OR A2 < AR BB MgAlZn IR 85 EE
HaPR N ICER N JUE, KRR Co JUE, # 0 T EEA ST KR EE m TS &0
IAVE, 1330 T — R HA 0 RO T R s Brh s RGBS 8. ARV
AL 6-10% . Nb TR, IERELE ML A AR 2 I .

BALHEA R

[0015] AR BH I H B9 AR T7 SRR s S8 s 48, 1 Tk ) AR & B Sz g AR —
LRGN R

[0016] Ak B SR AL B A & I HIHE T2 R H VAU B T -

[0017] 1 A B SR 42 (1B & @ mT 1l i BL R =PI 4 T2 HIE -

[0018] T °2— 4% A AS i B St ) B2 A1 90 5 & A RORH 5 B L o) 5 4, 7 FELRELSP Ao
BREE VRREEVEREE MeMn PR <. AIND P [A]5 428l NbAL a5 4. AlCo HH R &<, 45
P HLBELAP IR S N EoR 4 S8 PR AL ISR AR R B B 6 & a5 R IR . LR
720°C =780°CIN i A MgRE Hr R4 4 (41 MgGd MgY MgNd %% ) B AIRE "[R4 4, H-i e, 76
720°C ~780°CHEE (R 30 780, 1568 . HINS & &b —/INFE S, R I o &
U A7 SRS B & EHT AR A, R R R B2, AT R R A B s R
G B TR A IR B 700°C —740 C o\, 2R )5 AT 5, RIS BIA K B & 4 15 1 5.
A T LI B

[0019] AT 2 s BH APt w] L LA AP A o OR3P U] L <, ] BLS2 SFg, i
AT LA CO,, BRF 2 EAIRIRG A s B A &8 AR ) A 4™ i o T S8 & 7 i sk
Qb B T7E R P AAT ML IR 7

[0020] T2 4 A U BH St 49 2 A1 1) 6 S AL ORH 5 R OIS 8, FE SRS N
BREE EEAE AlMn P R) G4 JAIND o)A 4 NbAL R4 4 WAL Co a4 4, THE % 820°C,
R 2-8 /B, AR 5 BRI B 720 °C -780°C, N N BEEER RE. £F AT N 16 &2 )8 J 4L J5 £E
720°C —780°C{RiL 30 738, 135 B, K H AR PRI B H B 6 8 78 SR IR b7 16 AR
o FIITAR G GG — /N EORE &, R R i R, AU A A, WUER LR, W
AT HEBRALEE s an U A BT IR A S RE B 700°C 740 C o\, 2R Ja gk AT ek, R
RRNA K G S skt & T 4L e

[0021] A T2 32 dp ] A A S A g A s OR3P SR ] DU & ] BLE
SFe» }ET] LU CO,, BE 2 EMIR AR BB GA M h A &g EE~
it KB A HE 7 VR L ARA T B BT

[0022] T2 = MO B SR I BE A S AL & B A &, R I A bR iE
5 MgAlZn ZIREF 844 AIND A& 4B NbAL 1A & 45 W ALCo IRl &4, Fika e peps
I R AR B B A G mARY » FHELE 720°C -780°C I I MgRE Hr ]G4 (4n
MgGd MgY MgNd 2% ) 8% ALRE a)4 4, JEHikE, 78 720°C —780°C # B 715 30 20 8h, 1564 o
H TS G @ e —/NUORE 5 RIS HR o, 4% BRSBTS S B
o, W R ER 7, T AT AR B i U2 G, T T iR & SR 2 700°C -740°CH\
1 SR HAT BeTE RIS BIA R B & S B R BiHE 2 H T HLHI B
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[0023] AT ZHhEEESERNLPREG AT S R ETELERS 1
Al LUz SFq, 1] LA CO,, BUE A2 EATHRIR A sHEMRAL B 5 V2 R - AT s
[0024] 2 AR B S R L 1B & 4 AL B R SLAR PR 5 v

[0025] 7% BH St B A R B B < () s B A W AN AT AR B, e T 3K B a A ] sk
ATHAE I, — R A T4 [ AT . T4 [ AT T 208 S F 4 B B TR 2
440°C, TR 10 /NI, & AP fm 7K, KR 40°C .

[0026] 25 M3k 42 16 FH JUR) 1R 4 PR B J5 0« 5 s o R At — MEE AN AT 3 4 1) PR 25 1) 52
Wi, A BH STt ) SR A IR B iE B A B A AN AT B S I 4% 0T, AT Cus Be 55, B iR AN ] ik
I TR B TR G SR P ERE A < 0.5%, BB — 3 AE TR B A S it P
MEEH o< 0. 1%, SEASXTEES S0P REIE B 2 520

[0027]  SEjEfH) 1

[0028]  #% FIR T2 ik DIREI B E &, B R GBS G, TR 6 e ERE Y
SR ALL. 5% Zn0. 1% . Mn0. 1% YO. 0002% . Nb0. 0002% . Co0. 0002% , 4> 4 Mg,
[0029]  E&{-adbAT AR,

[0030]  ASEEBIHR LB A ST RE S L 1,

[0031]  SCjtEfs] 2

[0032] 4% IR T2 — Pk D IREI 2 B G &, B R R %8G, TR 6 e EE T
RN A125% . Zn3. 5% Mn2. 2% Sc16% . Nb4 % . Co2% , Hi4x 2 Mg,

[0033] G REAT HAL T

[0034]  ASEEBISE LB A G TERE S AR 1,

[0035]  SEjfsl 3

[0036]  f% FiR T2 — ik DIREI &S B A &, iR R RS, 56 &N ER T /4
J A11. 5% Zn0. 3%+ Mn0. 1%+ Sm0. 1% . Nb0. 05% . Co0. 01% , H:4x Ky Mg ;

[0037]  ASLHEBIHE AL EE S S RITERES WAL 1.

[0038] St 4

[0039] 4% BIR T2 ik DIREI 2 B 6 &, B/ R | s R 8, rid 856 &1 E & 4
Uk A12.5% < 7Zn1% Mn0. 6% Nd4 % . Nb1% . Col %, 434 Mg.

[0040]  ASLHEBIHE LB A SHTERES L 1,

[0041]  SCJEf5] 5

[0042] 4% IR T2 ik DIREI 2 BG4, B R M s 8, i 856 & E & 15 4
YA Al4. 5% Zn0. 3% Mn0. 1% . La0. 1% . Nb0. 05% . Co0. 01 %, H:4x 4 Mg,

[0043]  ASLHEBIHR LB GBI TERES L 1,

[0044]  SCJEf5] 6

[0045]  {% LA T2 —rid BERGI S A SH KM GRS, ridsaeMEE g 404
ik A110% . Zn1 % Mn0. 6% Ce2% Nb1% . Col %, Hi4x H Mg.

[0046] AL SR LB A G RE S IR 1,

[0047]  SEjtEfH) 7

[0048] 4% ik T2 = it il 20 BRI 25 B & &, il 2% ik B2 vp A8 1 B iR b v P 5 s 85 K
a0 AZ9LD, B K R s B, TR B A & I & 1 75 4L A18. 7% Zn0. 45 %
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MnO. 17% . Th0. 1% . Nb0. 05% . Co0. 01% , Hi4x 4y Mg.

[0049] AL SR LB A G RE S AR 1o

[0050]  sjififs] 8

[0051]  f% BIR T2 ik DIREI&SBEA &, IR m LS, TR S-S &N ERET 75
ZHAA A19. 5% Zn0. 9%  Mn0. 4% . Dy0. 8%  Nb0. 6% . Co0. 9% , H: 4>k Mg.

[0052]  ASLHEBI AL EE G G RITERES LA 1.

[0053] St 9

[0054] 4% BIR T2 ik DIREI BG4, B R | R R 8, rid 86 &1 E & H 4
K A18. 5% Zn0. 5%  Mn0. 2% Gd0. 3% . Nb0. 1% . Co0. 4% , H42 K Mg.

[0055]  ASEHEBIHE LB A S H I TERES I 1,

[o056]  sEjfs] 10

[0057]1 4% bR T2 — ik DIREI 2 BG4, B R M R R %, ik 856 & E & 15 4
Ak A18. 5% Zn0. 5% Mn0. 2% . Gd0. 2% « Ho0. 1%  Nb0. 1% . Co0. 4% , H:4x 4 Mg.
[0058]  ASLEBIHE LB A G TERES L 1,

[0059]  SEjfsl 11

[0060] 4% BIR T2 — Pk DIREI 2 BG4, B R MR 8, ik 86 & E & 15 4
A A18. 5% Zn0. 5%  Mn0. 2% . Gd0. 3%  Nb0. 1% . Co0. 4% , H4 A Mg,

[0061]  ASLEBI S LI EA G RE S LR 1,

[o062]  SEjEfH] 12

[0063] 4% Fih T2 —Prik IR 25 B 6 &, B R M s 85, Prid 86 & I H & 15 4
HRK A13% . Zn2%  Mnl1% Er10% . Nb3% . Col. 5%, 43 4 Mg.

[0064]  ASLHEBI AL EE S G RITERES LK 1.

[o065]  Sijiifsi] 13

[o066]  f% Fik T2 ik DIRGI & B6 &, iR m L, TR SEA &N ERE T 75
AR A12% . Zn0. 4% Mn0. 5% . Gd3% « Nb0. 7% . Co0. 1% , Hi4x A Mg,

[0067]  ASCHEBIHEIE B A S TERES I 1,

[oo68]  sEjifs] 14

[0069] 4% FIR T2 ik DIREI 24 BG4, B/ R M s R 8, ik 856 &1 E & 5 4
ZHREK A19% . Zn0. 7% Mn0. 3% . Gd0. 5%  Nb0. 3% . Co0. 6% , H:4x k Mg.

[0070]  ASLHEFIHE LB A SHTERES L 1,

[0071] 5% bl S f5)

[0072]  #% EIR T2 rd DRI 8 E &, B R SRR, hidS G &ER2 G0 04
%A A19% . Zn0. 7% Mn0. 3% . GdO. 5% , FL4x Ky Mg FUAST] 8 40 (K 2% 52 .

[0073]  ASEHEFIHR LB A S TERE S LR 1,

[0074] DA b35Sl SR I (¥ 8508 BE & 38 & A AN T B S 10 2% 0T, Tl AN ] 9 1) 2% LA
BEERESERNPIEET L <0.5%, f—RREFRESES RSP R ERET )
tb<<0.1%.

[0075]  BE{HI 2 R BRI AT W 7 e iSO ML EEAT o AN W45 S5 JORt B STt Ag £
HEBEE S&H R KES NE 1
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[0076]
[0077]

e RS A B LIRS S 1 ETE S

veE

SEHf) 1

SEHt ) 2

SETEf) 3

SETEf) 4

SEHt ) 5

TR /%

6

6.5

7

6.5

7

IRFE

SEHtE ) 6

sEfs) 7

St 8

SE it 9

SE ) 10

TR /%

7

7.5

8

9

9

A

SEHE 11

SE ) 12

SEHEf) 13

SEHE) 14

Xt b SE T 51

i /%

8

6

7.5

10

3

[0078]  HHZR 1 JiTo, A%k BH SE A 3R L I B A S B A I KR AN T 6 %, i i =y T
A MgAlZn RIEHSG4, A RIFHEPITE s[RI 2 WS hEs) 14 Joof b SEiifsl, 48 % B
SEEB LA B A S8 5 AN N Co 5 Nb sl S AN NI EE G SR L, R T
fars FLA SR PITE s SE M) 9410 & 14 B Fa bl HoAth S 491 iy, SR e 9410 K& 14 #%
205y BYE AR A18. 7-9. 5% Zn0. 45-0. 9% . Mn0. 17-0. 4% . Gd0. 1-0. 8% . Nb0. 05-0. 6% .
Co0.01-0. 9% W s3It SLj 5] 9-11 2 [ XS LE, TR0 A 19 RE Hf Gd I A S8 4% 5 St ol
14 $e UL E e B MR 3 d far, SEREM) 14 $RAL IR BES S PITE i 1F o

[0079]  HLHlA A Bl & G B BB 07 1245 5 AL T 2 A BRI .

[0080] DL b Brals AN A A S B () s A ST A5), AN FH DA RR il A< 2 B, FLAE AR & BH FRTRS #oh A
JRWZ N BT AR BT A8 6 5 R 46 L eicidh 5, BN S AR A R B R AR AP R 22 N



