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L —FBEE A & 4, AR RN (MEET) | 1-2. 5% ;0. 5-2. 0% &, 8L 54585
ENLT-43%, 58N EET BN L0l 0 1F2.6 0 1:0.5-1. 5%, (Ni+Co) /
SiZHEWE NS 156 1,2 0.25% M5 % 0. 08% [K4& 11 £ 0. 04% 4
% 0.04% K% ;0. 005-0. 04 % [K) %5 ;fE1% 0. 15-0. 30% Ti BEfFi%E 0. 2-0. 5% Zr s RE N
AR AN T 3 S (1) 24 5T L P BT IR BB R A 42 1) 5 FRLZE RIS 4096 TACS, Jt Ik i Bk I 95ksi s
7E 950 °C [V < Ja BA 20 oK B /NP -2 ok R~

2. MR BRI E R 1 s &4, KPR 528 1.3-1.9%, TidE S &N
0.5-1.5%, HFrid S &4 0. 5-0. 8%

MR HERCR E R 2 B IE A4, KPR EHMWEEE 22101 0 12
1.5 5 1,

4. R AUCRIEE R 3 B A 4, Hrp rid G & £ 2 A 100ksi B & 1 8 IRk
.

5. —MBIEA A 4, AU N (LEETE) ¢ 1-2. 5%4%7 ;0. 5-2. 0% &, S 58 B85
ENLT-43%, B 58NEET 22N 101 0 1F2.6 : 1:0.5-1. 5%k, (Ni+Co) /
SizHEEWME NS5 1 136 | 1 AEREREESSHEENAGHAERERIRE 1.0%
AR VKBS LB S B2 0. 25 % (M4 s £ 0. 08 % 4% s 5% 0. 04% 8 sl %
0. 04% [T 5 2 0. 15 % %88 s453% 0. 15-0. 30% Ti BT 0. 2-0. 5% Zr 3 2 4 & 4R Al
AN R o 1) 2% S5, R BT IR ABOE R A e 1 2 T 40 % TACS, JiE I e 1k 95ks i, 178
950°C [V 2 Ji B AT 20 THOKBCE /N3 dioks RS

6. FRAE BRI ELR 5 [BEE & &, Jorh bR & 808 0. 2-0. 7% o

7. FRAEBURE KR 6 MBRE & 4, HrP BEE &0 0. 005-0. 04% 6

B MM E R 6 MBIEM A4, KPR S EN1.3-1L.9%, ik & &N
0.5-1.5%, HFridsE& 8 H 0. 5-0. 8%,

9. B BUR) ER s B A4, KPP EHEET B2t N 1.0l ¢ 15
1.5 5 1,

10. FRAEBCRER 9 BHE S &4, Hvh Frid BoE &4 B A 100ksi B & 18 AR
.
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B VREMEMNEEE

[0001]  AHIEAZ 2003 4F 7 H 1 HA2HBIHIE 5 03817432, 4 (PCT/US2003/020664) « &
A A FRON Sk R ATRE AR & 47 16 R BH 1 01 F 33 1) 3 R T

[0002] REHHE &

[0003] 1. & BHAIE,

[0004] AR BV A 4 DA BT iR & & B hlid 77 k. Fralie, A — LT &9,
RIRHW LB ENMERE R MERNS A S, 28 DT ES, KRAY K&
HAEMENMER SR RS 4. ARS8 7S T 0 TR gk
(electricalconnector) | 5| ZeHEA H & 8 imoofd: o

[0005] AR B IR 55 = AN SEHith 7 S AR I IR G 4 A R B S AR R IR A -5 4 (40 T
T BRI, ARSI THEES 4, 25, L2 B KB,

[0006] 2. FLAH ARG

[0007] WHFTFEESESSEAWTIHENAS (1) RIS ; (2) &REE ;3)
BEr M, DU () RAFEIN I shdt /7. X P PERR A% T 0 TRl & M i % 7% T
4 B S A R 1) B, BT LB TG T4 B T under—the—hood VX B i 8% . 2 B4R (W tut
HHLANE S 77 (consumer electronics)) [HLE%HEK Bk vm + P g TR L 2604 0
KA BA R HAh ™ o — S8 AR & 0] T iX ey, (H 2 /D i 2R M Re A & .

[0008] Pk &5 — P e RE, BB P, SR MR A i vE . B B RGTADIRES
(temper) HIHI& &M FHSG A BRI OHEZ T 90° o 2, Fe/hE e mbr) 5
MIERE (1) BIRRFR A mbr/to /NS IR RLE 16x BSOS T Wt e ] WAL
IR PAES ()O3 BN A — et , mbr/ t HE AR PRRE O0, — PR S il S %L
il 77 1e) 2 ELP ()P Rg AR i 25 SR, 5 — Bl g S il 5 L 0 7 1) VAT I 9 22 B A 2l &
R MUFig s o 2 it 2 B A 4t B mbr/t B, AIUCAEA RIS .
LI mbr/t AN 2.

[0009] P58 —RPPERE — & 0T B AL g A D T W PR R Ik 40 %6 TACS. BEARIE
SRR 50% TACS. TACS f8 10 A2 [H briB kAR (International Annealed Copper
Standard) , " B4 “ 20" AE 20 C )T HLPEE SN 100% TACS. #EDMARLHR G, BRAES
AL, BrA B ARS8 78 4 SCILEE N 20°C I =3 T EAT . BRSE PEARIE “ R4 745
PR LSRG, I HLRZAE RN TR AR £10%.,

[o010]  FF 3k 25 = B % B8 — & 98 B #F A SN 2 & T 655. IMPa(95ksi), 1% & T
758. 5MPa (110ksi) o AR5 o BEZE N Ao AR 59 R0/ 3 BB & Firadk T 4% 2 /)s
Bk, AT 25 2 RES (temper) M, #1825 T MR B A4 LU SR 9 i B S FL MR 50
HE,

[0011] PR S5 DY PERE — R 45 IR AR st F1 45N e 7R AR 2R 82 £E 150°C T 3000 7N
ZJa Pl LA AR FE 282 70 % , LA RAE R FREEAE 105°C TR 1000 /NIF 2 J5 B i in sz 73475
R¥FED 90% .

[0012] N F3¥agthm] A ASTM (American Society for Testing andMaterials) #nifE E

3
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328-86 A 1ift—of f JiE#ATINE . 1Z I8N & 28 & 4R CR R ] 2 N AR T B
1K 3000 /NI I RE TP/ o AL T Ly R B HH I A A I8 e R AZ , I HU &
T Rt N O F T 20 SRR A R 38 A 5 o TR AT BE 2R R o I — s D0 B R [ B A
LTRG24 R SE M. PRt SEIn 24 2 7E B 32 B nA 4 T 80% =il 0. 2% %%
1 e IR B3 P T o A AR S T SAEEE L £ 5. 08mm (0. 2 5~ ), M/ NPTL6 B 77 B &
RAZAKT 5. 08mm (0. 2 Ji~F ) F HEFrit Hadar . WIS P RS /e 88 52 Lt hn vt 5 80 {6
RIS 5 28 RSO DL4E RR RS 2, JF H SRR E Sus il e /e B L. 1 BE
MBSO T BT 75 B BT B W AR AT o 056 & 22 B T O e 7 BER SE IR FE (14
W o 58 & 22 BAVERS T, A A H 2 =, IF B S008I RSB b P 75 1)
BT o VI AR5 7 S0 BRI ) IS A B (K S T 40380 9 H, DR BE B A7 AR bR (1 ELAR KR ) , 4
BN A R AARR (FKPAAKR ) 5 1 AR 2 A0 A BB AR AR | o SR F 2R 7 [V AR 2 R 4
BB . R WAEMAMEIRTR 1, 1000, 3000 F1 100, 000 /NKF R 7755 BE 18 -

[0013] N fzfa st o B B A U, i B, AT4h gk aal (L) 7 = R A3 RA st 77, Hodp
X RS i M S L 7 1 R EAT 0° 38, WRE R AZ 5 M L1 7 19 °FAT - Al 45
M (T) J7 18] B R AR st 77, He b R RS 2 B e 4 L6 7 1a) R 64T 90° k38,
R 5 A EL 7 1 2 EL

[0014] —41EHE H THEELRNTER S S SWEFESGE. ZAa S i, 8
AT AR EE A E N S AR IRA mR I . BN A 4 CT025 19— PRt A 4 14
N 2.2% —4.2%%,0.25% —1. 2% K, 0. 05 % —0. 30 % 55, & 5. B E K L R1E
] /& Copper DevelopmentAssociation(CDA) (New York, NY). £E3E[E % H| 4,594, 221 Al
4,728, 372 XA 4 CT025 HEAT T HE PEANHEA o

[0015] & LA No. 6, 506, 269 A 1 HA A & 4R &l iE BB & < — 1
WG4 ZEMNARMERITESE R EA R G 4 Sl T2 3R Re ik A 2
AR AT YRR A A R SR T VAR, SR ROE R A 1 BTN
51.9% TACS, JLhiss N 7T09MPa (102. 9ksi) o R AR T AL BN, R &4 1 1S
HL 1R 51. 5% TACS, 37 885 M 905MPa (131. 3ksi) o {H A2, {IRIR 7 V0 44 4 St & 11
AN, FivH X 2 5 80 A PR AR 22 R0 N F7A 3t 0 R Bk

[0016]  4F & 4> C7027 B M 0.28 % —1.0 % 8. 1.0 % —3. 0 % ££.0. 10 % —1. 0 % 5.
0.20% —1. 0% 1k, RE M. FERE LR 6, 251, 199 HO4 54 CT027 HEAT 1 ETELHN4H.
[0017]  HZA Kokai Hei 11(1999)-222,641 A T BHA GG E R i BN
W54 AREAINS A AR AR .

[o018] W] Afr HH A A, P4 5 <o (1) H S MIATLM P BB 32 A il & T i B s U R . 73R [
LR 5, 124, 124 T AFF T — Pl S B BRI & S 7V, T IE B RE R  EVA AR
KL BT HH IR KN T .

[oo19]  FESRE LR 5, 147, 469 HHA I | — Pl &4 5% & S AR 7%, %6 4 0] T
EE AR AR T 0.5% . ZAIEEREW NN TP 5 L KA EL.
VEALHER K T HEE KRR A LB KT K

[0020] /38R 75 Z HAT s B PR RE A & B & < LA S Pk A 5 6 0 1] 26 T 12, DAME 2 7R
TR 2 AR T B R5 22, DA R /INRAR G 5 B A T e PR3 1 B A R I e 3 A I /R 22

4
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[0021] K EHREIA

[0022] AR KBS — N HAET — P (wrought) 4 & 4, HIEA A Bl (BA
FEIF) 1-2.5%4,0.5-2.0 % &, 1 H, R 58 8 & &8 1.7-4.3%,0.5-1. 5 % &,
(Ni+Co) © Si WA 2 @ 1-7 o 1, RFENFAMATREG IR ZBOEH & &0 T HE
#Bit 40% TACS.

[0023]  AKRBHEE AN TT W MOIE & % 1% BIERVERVBS DA BT &9 ik
A4

[0024] AU BB EE = A5 HAE T —Phifil 25 B & T Pk s o A R 4 AL T i 2 A
WA W E. ZTERTF AR T PR (). FEmIEA 4 5 (b). $n T8 i 4
e, BRI AR 5 (o). [l VA AL BR SR I ()R 2L A 4, Fa il Rb 2R IR R R 1), DA 2L
ML AT A G4 s (d). VAR ER 2 i AR N ATART A 0 T, A B AH A 4 St 55— IR I 28
AR K, 1138 KU RE AT [R], DUEEAG b Afr 2 20058 —AH, A 0% s 2 A ) 1)
ZHE4 (). BHLZMAE S, 5 IREVMERINR ;LA (). X2 AHA S3EAT 5 Ikt
KB K, 1138 KGR E AN 8], DA A 280G I Hoke = AR AR 4 3, AT de s = vk, Ho,
F IR OB KRR T 5 — IR OB KEE « i IEE A T AR HE DT HME
7 T A A 4o DA S B ide B HoAth 8 5 45

[0025] AR —ADHEAT —MEET XA LR TEM TS M4 &, ZWE
SIEA TN LRGSR, I HEREARA SN (DLESET) 1-2. 5% 48, 0. 5-2. 0% %Y, i H.,
BEROEEN1.7-4.3%,0.5-1. 5%k, (NitCo) © Si ZUfH 2 @ 1-7 o 1, k3
MoRfE S SFHREHEMARER R 1. 0% KRV B L eRR &Y, &% 0. 15% (1)
B, A N ANAS ] 8 G ) 24 5, Horp 2GS AR A 40 T IR 40 % TACS.

[0026]  ft [ faj ik

[0027] & 1 7 T R VAR RN OGS B LE 2 TR OC R

[0028] & 2 DAy FE B on th 1 il 86 Ak B & 4 DA SO B S BB e A S s — My
o

[0020]  [&] 3 DAViAREITE R T il & A Kk Bl A 610 5 — Bl e U7 v2:.

[0030] &1 4 DIR#k i al/n T HHAS R B A& il i 1) W g e Sk A5 o

[0031]  [&] 5 F B4 (Ni+Co) /Si M 3.5-6.0 I, FHZE K5,

[0032] &1 6 i B 102 B 250 X AR 38 — N IA H R D7 TR R A& 215
20 JE MR iR A A RS

[0033] &1 7 Uik B 1 2 o A5 FE AR 28 AN IA HR 7 i In LA R A A 410 5 W
R0 JE MR iR A A R

[0034] & 8 i B [ A& I R00IE AR S 58 = AN BRI LI A R A& 4105 8
R0 JE MR iR A A R

[0035] &1 9 i B [#) 52 B8 — IR I AR FE R AR 408 A R B 532 00 T ) A R B AR 4 4 () = L 2R
RISt IR 5 B L D S

[0036]  KEHTEIA

[0037]  HR4E A K WIS — A KTt 7 58, A R B IR B <prade — Mo A 15 ) S I A Bl A Ak
DA s e A S s A 4, 1 B, 2 & &, Fr e i BV BE VB S B

5
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FEEHI . ZAE SN S EERT 40% IACS, EiEA T LA TREMZ B &1
PRk

[0038] AL

[0039]  HRANEL L A, T RN I S50 A AT R REAL A 4, 40 1k R A ORI 4 = 3 At
J1o BIFAEEL 1-2.5% . BIFAEERT 1 %0, AE&mEA L. YEGERT 2.5%
I, S HL PR AN Tt B T B o 78— ML SEE T 2P, R &N 1. 3-1. 9%, fE— D fiik
ST R, R AEEN 1.3-1. 5%,

[0040]  ELMAEEEN 0.5-2. 5%, [ & ECT 0. 5% W), ABE7E A S B AL 28
THH. BEAR, 0. 5% BT RAR S ES 0. 5% MRERIR S 245 AR, BE A G A S0 dki
FRASRRAE 20 pm BB /N, 2GS EET 2. 5% I, &8 it 2 18 AR+, SEURALE
Be N B, i H, & & fe o A BB RE TR RE o IR GBS S B 820 0. 5-1. 5%, 7R fliik
SEE 7T e, Ji &N 0. 7-1. 2%,

[0041]  FEHT HE IR HATE], 50 B & &N 1. 0% B 5 A3 A T 40 1, 400 DR H o
MR B BCPAT I E Cu AN, ST R A EUUHEEZ, BATI7E I S ab B IH A A7 T8 3l gi 57
()5 T o FEAL AT A 0 RO, AN Re A RU™= AL i & idifh , i HL, B ok kA ik o
PLde RAETESEMTH, 77 A IEAE / ~PIEAR IO RE -, 3 B T A 9 Z I I 25 B A R0 R
[0042] HEEEAANEBERFALT-4A3IES%, MEIZLSEN2-4 FE %, FMIEIZS
HON2.3-2.7T BE %, /£ FIRVEHE 2 A, TN LA e A i EeR i Re A .

[0043] HREEFEEIRIFAE (NI 0 Co) = 0.5 ¢ 1-5 © 1, MEFRGrERMMEREA S .
A7 e B R, i HL, R S M E R N 1,01 0 1-2.6 ¢ 1, it S5ENEEL
MN1.05 ¢ 1-1.5 © 1.

[0044] S MK 1, R/R S REMA & &R SRR TAE R, 7E A A B HE 1), B T 24940 +
WESET 2.5% (ST 2) I, HRHHE G v A B2 il 2R 2 3 iy, KT 1050°C, BRI, 8 (1)
FEAYIMET KREEANGH, R0, 948 + i T 4. 0% (SHA 4) B, dER RS S IV fE
RN S, KT 850°C. M /e S IR A VIR, 858 2 Lo i i IR . e
+E N ESET 3 0% IEAT, YIRS EELA 1 ¢ 1A 6) b, EEEIRE
RNZY1000°C. HEESEIMEELCN2 | L(SHAT) B, SRS N 915°C, 855,
MEZEL N4 0 1 (SR A8) I, IR EIL S NZ) 905°C , VA P R FE SR I 2E 1A T
BRI [ A VA AR AR

[0045]  FE& &F M Tk O AT A2, i S A5, i+ B Ik S 47
7E4) 20nm (200 42 ) B AR, X EWER EE B T4, 58 Mk 4R e L 5 5
A b ARV LU R B A

[0046] HE

[0047]  MAFLEREALWDIE B e AR AN &l ), ik B i A 208 M R AL W ok A AR R .
Bk E(8T 0. 5% W, ANGETE Bde & o P /5 2 W AR R 4 B i) 58 — A, i L, T 45 o
[ A AR Sk R . iSRS T 1L6% N, B 2 M KR+, kS &N
0.5-0. 8%, B MLtk & &M 0. 55-0. 65% .

[0048] 4 (Ni+Co) : SiWIEELIL A2 @ 1-7 © 1, RRHFASESH St S . B
e (Ni+Co) @ SifE=L N3 ¢ 1-6 ¢ 1, IFH, Stk AN 3.5 ¢ 1-6 © 1. RS S+

6
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AT RE VAR S BT BIR U 2 1S 2 A, S TR B

[o049] 4R, ERANEY

[0050]  /DEWRMN, SEMT 1% RV B DL XA S A GRS s B R /5
HPEIZE A . IS INAR . Be % L0 B T3 RA Bt 77 6

[0051]  FEARK IS AL, EE8E S A B E 1 % MR VERE DL
Hro MIEXEE LRI EN 0. 2-0. 7% o FEPLIESLHE T &P, ¥ 0. 2-0. 7% 4R, 0. 15-0. 3%
EKEEE 0. 2-0. 5% B 7 —Filr,

[0052] H'EZH

[0053] AR BH A 4] DL A HAb SRR e o 2, (B S BAS A BUE & S A PERE K
A SE AR, FHEEATS AL T IS BRI EE SR R TE R Y o IR AL, 1240 5 46 m] Re A e A ] ik
IR HAR, ST JR A SR 3B B I e R AE 0 T R

[0054]  EF - & SRR 0. 5%, RIRIET 0. 25% , 245 & Sl iZ s KR, Sk
T, mlEEEmm S EIKT 0.1%.

[0055]  £& - H& E EARFF AR 0. 08 %, K % &= i 1% B KAE R, 238 K8 Bkl R 5 48 i
e getE. PLiEsR S =IKT 0.02%.,

[0056] %5 - B ERFEE A 0. 3%, JLIR(ET 0. 04%, 98 & St iZam KR, 5
TR BLESG RS T EIKT 0.02%.

[0057] B — B & EALEAKT 0. 04 %, 5Tk & & (A I, 7] 582 A HHEG B0 RS AL IR
(RIBEALD , AT 980 P FH SR T BB AL ) (R AR ) & ARIERE & BT 0. 02%

[0058] 4 A] DASFAE /D1 A7 20 & (W T A B Al I i e e LAY, X 2E T 3K (1)
FAEET 0.15%, L% N 0. 005-0. 04 % . XHTCRKAFEE B E5# LS54 (misch
metal) o BEHHE R T2 I R0R K HRAb 38 AR 1 R T8 st 3 Fn Bk i 77, PR T el ik
[0059]  FILAFAEART 0. L% K HEAFE—F &R, rid cm S EAGET 0.56%, RETTRG
£ QI = I N S 1 1 1 I 271

[0060]  ERSRACA LW J A G4 (1 1l 28 7 323, AR AR B I e FNA R B I 75 V23 [
FEE AT HAth B & 47 i, W9 2R RN, S A, BRAE Gt I vk 2 Ah, W M #
18 ¥ AR AN IR B8 55 7 VA AR AR R W HIVE A

[0061] SRR 2, iRAE A K IS = ANt 7 8, B8 & 40 LR M A A T X
FERRIE AR A I Y LU &S H 5 PR A W IaRE B 2 1E & B (00) %
BRI R, 5 HEEE 10 EFEE . AR Tk, B anmt S T IS DA ER B e ]
DL R A 4 in TRaE A L 12 BA LR,

[0062]  &4:fE 750-1050°C (WL T R#ATHVIN T 12, fLiz iy #0n T8 &8 850-10007C .
TR, B0 T LR R KL, T HE A RS, P LR B . D T2 J5 , S ok
G413 2ETHATENE AR RS« SVE M I 2U, [ b 28 ) 7~ 6] 1 JE 5 2
0. 05-2. 54mm (0. 002-0. 1 5&~J ) o 7] DU R R4 T 1A 5, 491 il ek 1% ) Bl ol SR A 23R 1)
RIEFRME.

[0063] 2 )i, il G 4R FH AR — Pl P AN S5 — P [R) @R AT [B1940 I8 K 14, 1K P 2 5 I [) 21
AR RO AR TE B A A 4. A I B[ E AL IR JE N2 T50-1050°C , A3 B R A Z)
10 #p 2 1 /NGBS, AbI RGN BRI PEAUGR  — MeHb, AR5 Sl g, [ A PR R ARG, DA

7
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WD R A, Z R L RS IR 4. B S EE, IR AL PRI R, DM &
Vi, Z 0B 1 R ISR 2, B kS WK 2, 55 Tbt, Lk EEE K T2 14 2754
800~1000C L N ALFEL) 10 FP L) 5 AF . B ik i ¥ AL BRI FE A 900-975°C

[0064] VAR K 14 ZJ5, VEAKBRPEA A 16 EIRERR S (FREHRE L L R 20T ),
Pk ¥ HEZE KT 100°C / 7 8he HEKBUPREA A G, 6 &1 FHEICT 2 25%
TACS (14. 5MS/m) , H: Sl diob RO £ 5-20 wm.

[0065] [ VA 1B K . Ji5 P VAR K (1) Ab FE I P ] DA R AT 2 0k, UL, FE IR IRIR K2
(RN — MEE A FLP IR . X P 2 IR AL BRI o] AR AR FH M BB 35 50 0 — e,
R E — IR Z AN, BRI VAR KRR DR AT Ll i) 2 Ja W AR . &
e PR T A KR P s i ok R~T, BRI, 75 B IS a6 95, DASRAS LI I dibo b RS0/ B
ff LAk BR RIS AR 3RS [ AR 40

[0066] V&K 16 )5, XG4T 55— IR K 18, 1B KL A (6] n] A Zah byt — 2 =19
5 ML A BT B A R 2 S 4o ST, B PE S — OB KA ER L N
£ 350-600°C , ISF[A] A\ 30 438 22 30 /M, 3B K AR N HR PR BIGE R P AU SEALIEHE, 55—k
Bk 18 B N 475-550°C, B [EI M 30 38R 22 24 /NIF . 35— IR RR K I e Lk itz
JEJEFE A 490-530°C o A BR[FH VA b B — VA KIMIRY 2 )5 5 EHEAT 55— GR K 18, 17 H ]
ANFENATARTV I TR, 70 B 28 7 P B8 SEEIL 5 P P BB TR PR BB S 2R P DA B IS 77 8 bt
TR EAS .

[0067] A B o — Pira] e J7 VA AHE — ARV KON S — IR IS 0GR K (B BEAT (7% L8
R, %A (subject to the caveat) # IR 2 EART 55— RN 2R E

[0068]  th4h A FF (IATARTIR K HE AT LA — Moy 20 IR K T 20, ML, 783 iR kb, 5 — 20
PR EELLESE =P m . STEEIB KL, 220 iR KAl DASEIsR E 5 SR S Ir A AR5,
X 4SBT IR N &N 5-50 % (VAN T 20, 3 HL#HAT 55 —aB K 22, 38 K I A) FiR 3 g
A e T e DL S IR K 22 IR JEAR T A — OB K 18 Tl o X T it il o
5 UGR KL EZ) 350-600°C, B [E] Z) 10 F2 4 30 /NI, RGN R PEBOR TR PESR . B
%, B IKIB K 26 ¥ N2 350-500°C, B[] N2 1-24 /NiF o P00 20 2 Ja#EAT 58 kR
oK 22 [y AT DA B ST AT 20K, B AR IR AT BRI R PR .

[0069]  HAAR ik 77 vkHe A& & T AR K A & 4, (H 5, 1% 5 VA IE B T HoAth bt Agifk
RV A4 o R, 4 M- BES 4, N4 0. 5-5% M T 0. 2-1. 5 B REIE 4 S A 7 V]
Ref o, X B, MR YIEBUTE, ERIE 28 BB ENIMRA Y.

[0070] P55 RAA K B IEAR A 25 0 1 — P A SR R A2 Cu-X-T1, H, X 28R E:
e . kA -S4 0. 35-5% %KM 0. 001-5% X, Hidh X 3% 3 T Ni, Fe, Sn, P,
Al, Zn, Si, Pb, Be, Mn, Mg, Bi, S, Te, Se, Ag, As, Sb, Zr, B, Cr 1 Co A BN S, &8 H
FFIAS ] B A T o FE— MR SEIE T B, %A e H A 0. 5-5 % 8LA1 0. 35-2. 5% 4K, &
L2759 60/410592 [t [F R e (928 E IE & R i (2002 429 H 13 HIEAT) .

[0071]  ARHE 55— FhAlag 7 3%, Wil 3 Brow, m] BAASSR A T 25 A 1 [ 9 8 A B0 40 5 4
TR R o B RRFEIE 10 L 12 FISE— &N T 13 2540 B Rrk . AR5 —R3BIN T 13
Z i s E R PR BOE JFE PSR 2 350600 CHLE T, XA AT 5 — IR Z0B K 18, B[] A
27 30 P22y 30 /NBF . SEALIEME, 55— IR RUR K 18 IR E N 450-575°C, B [A] N £

8



CN 101792872 B i BB 7/27 i

30 PR 24 /NI, ST BRI, I RGE KT PAFE IR 425 7 T

[0072]  H—KIRGR K 18 Z )5, AT EE kAN T8 58 20, 1% Bk i 49 10-50%
(R &, LI 15-30 % J6 N SRk & )R . 58 kI LA RS,
BHAT S8 IR AR K 22, 1ZE OB KR E LESE — IR RR KA, #1110y 350-500°C , B[] £
10 B A2 30 /NI, 3B KGN PEBOE TR PR U ARG, 58 RN 0B K 22 BT E A
2 375-475°C, B[RRI 1-24 /NEF o 88 IR I 508 K ) s LI iR 4 400— 450(:

[0073]  BF IRV T 20 2 Ja BT 58 IR S0R K 22 fiin TP BT LE S # 1T 2K, B
B A EHEMIS BRI o KPR VR G A T 2 5 H PR R 7

[0074] MR A B 7 V2] 4 IR A R IR 6 4 DA S FLAmAR B (N / BB ) RS SR &
Tl & 4 FroR BB s AR B Bkl A . SR A 40 SR ATRIE A K W 7%
AL PR A e B A G AN HA AR 5 42 o Bk A 2F 40 536 B2 42 Fdd-kBdRe (jack) 44,
3 B 42 SR A A5 G in 3 HL 2 iy g M R B S5 42k 44 B2 11 10 46 (1B SRR . 1@
IR NIk 44 [P 46 B0, 785 & e AR AT, ARFE LR Fy n] (R FFT T 46 Sk 44
T $e i Y3k A 40 2 ER AL SR T I, R il B 100°C I, % 4 B 77 223838
RERC (R ATRaat ) , i H, 335510 46 536k 44 2 A3 fh. AR IHA SRR HE A K B b FE
(1) A AR A 4 B8 B A HET (R IRR TR o Mﬁﬁ%ﬂ%tﬁfﬁi@i [y FRL S Sk

[0075] BT ] B SEREAE— 20 0 A R BT PRI 48

ST

[0076] KEBWER I RAK (E8%) MHAAEET HEEA (0C) # i Hl %
0. 15m>X 0. 76mm X 7. 6m (6 JE~f X 30 FL~) X 25 JE ) FIEM (CRARIE “RN” Frid ), B0
BEIE AL 4. 54kg (10 %) HISEISE A58 CRABIH “J7 Frid ) o ESSHEE] H BRAE T A Ui
B, Bl & IR 1 I A2 20 900°C MR T HAAELE 15, 2mm (0. 6 JE~] ) Sk n T RIELAR A4
(millplate) o ZIMELEMAEL 600°C FIRFFL 5-15 /NI, SR, BEATELE] (milled), PAE
WAL R B R i) 2 T A8 Ak 4 2

[0077]  7E SE i 1 b B AR 55 A U0 B, R 56 = 85 4T 0 R 70 o S R b s 0 O HLK IR
Rl 4 & e 5 AE RS R O A EL IR M (mill plate) . B O 2 4b, %5 R~ AN
10. 2emX 10. 2cmX 4. 45cm (4 B~ X4 Hif X 1,75 HisF ) o FHEEAEZ) 900°C FARIEZ) 3 /1
i, 9 HAELE 2. 79em (1. 1 J5~F ) o 3L S HIARM B HT NI E 21 900°C, I Hak— Bl
£ 1. 27em (0.5 JE~] ), 1% 1. 27em (0. 5 Je~ ) HIARM B FIN#AL 900°C, I HAEZIRE T
IR¥F 5 8, ARG IHAT KA . 2 5, KA IR AEZ) 600°C M RILZ) 5-15 /N, &
RS, AL S (milled) K #AHLHA R R B R AL 2 55

[0078] X 1

[0079]
WiEbr T | fiE B B g | (R+E)/ =
J394 0. 89 0.41 0.05 1. 46 1. 64 5.73

J395 -0- 0.62 0.08 2.72 —X- 4. 39




CN 101792872 B it FAH 8/27
J401 . 06 .62 .08 1. 67 .67 . 40
7620 . 26 .02 11 2. 39 .06 . 56
J623 .06 .49 11 1.53 .44 .29
J624 .59 .78 11 2. 32 .45 .01
7658 .58 . 60 . 09 2. 00 .45 .30
7659 .04 . 60 .09 1. 45 .39 .15
7660 .55 .59 .08 1. 45 . 94 .08
J661 .02 . 60 .09 1. 50 .74 . 87
7662 .01 .59 . 09 2.00 .98 .10
J663 .42 .59 .08 1.97 .39 .75
J665 . 44 .37 .09 1.97 .37 .22
J666 . 86 .80 . 09 1. 46 .78 15
J667 .38 .82 .10 1.51 .63 .74
J668 .95 .17 .09 1.95 .04 .97
J669 .98 .82 .09 3.01 .07 . 87
J671 .92 . 00 .10 1.52 .52 .44
7672 .32 . 00 . 09 2.38 .03 .70
J673 .55 .07 .08 2. 88 . 86 .14
J676 .86 .71 .10 1. 45 .78 .66
J684 .02 72 .10 1. 53 .76 .93

+0. 23
Ti
J686 .92 71 11 1. 50 .78 .82
+0. 28
Ag

10



CN 101792872 B 15& i} 9/27 W
J687 1. 82 0.69 0.11 1. 46 0. 80 4.75
+0. 14
VAY
[0080]
Wtebrs | it B B BB | (B M)/
J716 1.73 0.74 0. 10 1.72 0.99 4. 60
Jt 1. 13 0.72 0. 08 2.41 2.13 4.92
J718 0.51 0.73 0.09 3.08 6. 04 4.92
J719 2.67 0.73 0.09 -0- -0- 3.65
J720 1.83 0.73 0.09 0. 96 0. 52 3.82
J721 1. 37 0.73 0.09 1. 45 1. 06 3.86
J722 0. 89 0.73 0.09 1.93 2.17 3. 86
J723 0.55 0.70 0. 10 2.27 4.13 4.03
J724 -0- 0. 69 0. 07 2.82 -X- 4.09
J727 0.43 0.71 0.09 1.73 4. 02 3.03
J728 0. 70 0.72 0. 10 1. 52 2. 17 3.08
J729 0.95 0.75 0. 10 1. 14 1. 20 2.79
J730 0. 66 0.73 0. 10 0.68 1. 03 1. 84
J731 -0- 0. 49 0. 10 2.44 X~ 4. 98
J137 1. 14 0. 38 0. 10 0. 55 0. 48 4. 45
J738 1.32 0. 44 0. 10 0. 68 0. 52 4. 55
J739 1.60 0. 56 0. 10 0. 82 0.51 4. 32
J740 2. 06 0.71 0.10 0. 98 0. 48 4. 28
J741 2.23 0. 81 0.11 1. 10 0.49 4. 11
J742 2. 57 0. 94 0.08 1. 24 0.48 4.05

11



CN 101792872 B AA 10/27 1
7743 2.92 1.13 0.09 1. 40 0. 48 3.82
J772 4. 35 1. 40 0.09 1.92 0. 44 1. 48
7824 1.80 0. 60 0.12 0.77 0.43 1.28
7834 .77 | 0.60 ~0- 0.76+ | 0.43 1.22

0. 20
Ag
1835 .88 0. 64 ~0- 0. 75 0. 40 111
7336 1.86 0.63 0. 10 0.75+ | 0.40 1. 14
0.21
Ag
7910 0.64 0. 56 0. 09 1.79 2.80 3. 86

[0081]
el I fiE B B BUE | (BReh) /=
7954 117 0. 60 ~0- 122+ | 104 3.98

0. 052
Ag
7955 118 0. 59 0 121+ | 103 1.05
0. 099
Ag
7956 .17 | 0.59 ~0- L22+ | Lo4 1.05
0. 19
Ag
7969 1.04 0.61 0.001 | 137 1. 32 3.95
7970 1.05 0. 62 0. 01 1.7 1. 30 3.90
7971 1. 04 0. 62 0.021 | 1.38 1.33 3.90
7972 1.05 0.63 0.033 | 1.38 1.31 3.86
7973 1.05 0. 62 0.044 | 1.39 1. 32 3.94

12



CN 101792872 B 1 BB 11/27 |/
J981 1. 05 0.63 0.016 1. 40+ 1. 33 3.78
0. 053
Ag
J982 1. 06 0.62 0. 025 1. 39+ 1. 31 3.95
0. 099
Ag
J983 1.07 0.63 0. 023 1. 40+ 1.31 4. 05
0.195
Ag
Jogs4 1. 06 0.63 0.017 1. 39+ 1.31 3.89
0.39
Ag
J989 0.66 0.61 0. 08 1. 83 2. 77 4.08
RN5030 1.97 0.74 0. 09 1. 48 0.75 4. 60
14
[0082]  sEjgaf 1
[0083] S5 Ui B ) AT AR K A 4 P RERI B 1 & &3t 0.5 EE %,
[0084] K 2 FisIREL S SR A ELE 0. 41mm (0. 016 JE<F ) FF HAE 800-1000°C [

IR VA AR 60 A0, Z S5, BEAT KV 18, dihL RS RADE A BBl & F A T3k 2 o
FFA 4 J724, B VA AL FRIR B A 900-950°C , He Sk RST RS A2 0 &1

[0085] % 2
[0086]
WhEbr 5 ] A A a5 RST (BoK )
ARAME S
J401 850°C /60 5 6
950°C /60 16
1667 925°C /60 15
950°C /60
975°C /60 1
J671 925°C /60 )
950°C /60
975°C /60 1

13
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CN 101792872 B i BB
7719 900°C /60 7
950°C /60 %5 8
1000°C /60 14
7720 900°C /60 6
950°C /60 F 8
1000°C /60 5 20
7721 900C /60
950°C /60 F5
1000°C /60 5 30
7722 900°C /60 9
950°C /60 %5 13
1000°C /60 5 43
[0087]
e T [ Y5 TR AL FH en P RST (K )
ARHBE 4
7723 900°C /60 9
950°C /60 %5 12
1000°C /60 39
RN503014 925°C /60
950°C /60 F
975°C /60
xR
J794 800°C /60 7
Co=0 840°C /60 9
900°C /60 F5 60
950°C /60 %5 140
1000°C /60 5 950
7391 850°C /60 9
Si=0.41% 880°C /60 1
950°C /60 %5 34
[0088] K 2 HEUE UL 45 & REERIES S 5L 0. 5% I, fE & A& 950°C IR

NEHATREEANE, BES RIS ELAR/N T 20 wom (G SRR ST o 0= BB S AT
0. 5% I, ANREFRIF LIk nl $2 [H deks T

14



CN 101792872 B i BB 13/27 1

[0089]  sLjifsi 2

[0090]  iZSEHEHI UL RRFFEE S BT 0. 5% AR AR S & &N 1. 7T-4. 3% IS
ey Je i PR A v FL MR A (R R

[0091]  HEIAELIRA A HLZ 0. 41mm (0. 016 FE~F ) I HAE 950°C HILEEE T [l vA 4bFE 60 70, 2
J&, BEAT KV A G AE 525°C R #AT 3 /NN IR ES — IR 28, SR A 25 % [ JE IR T & L2
0. 30mm (0. 0120 F&~) ) HIRF I HAE 425°C T 55 RN 2 6 AN/ o BT 3RTS 1) i ik 5
FEFIFHPEA A AR 90° IFegie (GW) FIZEREE BW) MR AIPEY RT3 3 H.

[0092] %3
[0093]
Aﬁ. ' o
N S B amae | TR |00
(wt. %) (wt. %)
i (%IACS)

(kst) MPa) GW | BW
AR L L
7739 1 0.56 242 110 758 | 52.7 22 |22
7740 | 0.71 3.04 BRE 779 | 52.8 27 |23
7741 | 0.81 333 116 800 | 52.5 22 |25
7742 | 0.94 381 1118 814 | 51.7 23 |39
1743 | 1.13 432 118 814 | 51.0 30 |39
*t R4 f
7737 038 169 104 717 ] 56.5 ND. |ND.
7738 | 0.44 2.00 108 745 | 54.1 20 |23
7772 | 1.40 627 21 834 | 470 39 |39

[0094] 3R 3 (FER A £ Ni/Co Ml (Ni+Co) /Si HJELA 4 [F] 5& 7E ~ 0. 5 11 3. 8-4. 6 [
THOLR, MRS ERN 0. 4-1. 13% PL S (Nit+Co) &M 1. 7T-4. 3%}, 3/18 T 50% TACS FH
., BHEEREFSESTA 0. 5% A& F 3R 758MPa (110ksi) F150% TACS HI4H
Fro XREHHAR R A BRI AR EES EU A (NitCo) SRR W2 I Tt
(A LT 32 e e RS S

[0095]  =jifl 3

[0096] St 9 U BH 0T Bl s RS & 5 Ni/Co LR T 2 BB 3R 15 & i 1) o IR JiE
1M Ni/Co tb/NT 1 NI ge g R AL H 7 ) S M. KR A = REL G SRR L2
0. 41mm (0. 016 F£~J ) Ff HAE 900-1000°C FI#EZ T AL 60 70, < 5, BAT/KE. %64
£ 525°C N HHAT 3 /NI IS — RIS RGR K, SR A 25 % ) T &2 4L % 0. 30mm (0. 0120
i) BIRST I HAE 425°CR 8 IR SGE K 6 /N

15



CN 101792872 B i BB 14/27 5

[0007] 3R 4 ottt R R R RY& eAUORT i 22 PERE o 1280 R - BEAIK Ni/Co
PUARL 2 5 ve 3 UL R AR o A 58 o e R 5 SR 3 L PSR N/ Co AR ISR (R R A2 R
FURLR 1 o

[0098] %4
[0099]
o AL 4B oAl | R B R T H AR
| F B3R
FaR %
| IACS)
(ksi) “(MPa)
3719 o 104.8 7226 | 54.0
7720 052 113.0 7791 477
1721 1.06 115.3 795.0 | 46.8
1722 / 217 116.6 804.0 | 453
1723 413 114.9 7922 | 45.6

[0100] =yt 4

[o101] XS ULEH 24 (Ni+Co) /Si LL{E A 3. 5-6. 0 I, BEWE 3R13 e IR fE 5 5 L MR
e G R 5 B FIREL A SR L2 0. 41mm (0. 016 J£~) FF HAE 950°C iR
JE VAR 60 72, 2 05, BHAT K. BRI, %A SAE 525°C N 3T 3 /N (58 — IR 2K
KH 25 % K EE R T EWHLE 0. 30mm (0. 0120 JE~F ) HIRSE, B, 78 425°C R 88 —IRBF 4%
AhFR 6 NN W 5 A 5 R, 24 (Ni+Co) /Si EbfE4bT 3. 5 (& 5t IS 4 50) #1
6. 0( & 5 IS RELL 52) 2[RI, 3R4F T & T 758MPa (110ksi) JEHREEE 5 & T 40% TACS
SHMMAS.

[0102] %5

[0103]

16
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CN 101792872 B
S (Ni+Co)/Si A R B 6 g
B3 X
(MPa) (ksi) (% IACS)
J730 1.84 648.1 94.0 29.6
3729 2.79 732.9 106.3 38.4
3727 3.03 708.1 102.7 36.7
1728 3.08 7378 107.0 36.8
1722 3.86 8040 116.6 453
31721 3.86 795.0 1153 46.8
1723 4.03 792.2 1149 456
1673 4.14 850.8 1234 45.9
7659 415 790.9 1147 492
1666 415 805.3 116.8 49.9
716 4.60 805.3 116.8 47.7
1672 470 809.5 117.4 443
1669 487 852.2 123.6 43.0
J717 4.92 829.5 1203 45.5
¥718 492 8543 123.9 458
1668 4.97 8122 117.8 463
7660 5.08 772.9 112.1 47.7
b (Ni+Co)/Si RS R B A M
RAREA S M
(MPa) (ksi) (% IACS)
7662 510 808.1 1172 478
7663 575 790.1 114.7 41.7
3661 5.87 746.7 108.3 409
[ J665 9.22 673.6 97.7 33.3

[0104]  SEj

[0105]  iZSEHEH] UL D 0N kR se st m e IR R g S S MG S . Bk e
PR LA SR M L2 0. 41mm (0. 016 2~F ) I HAE 900-975°C (R R A4 4L 2 60
Fb, 2 J5 BAT K. IXREEA GAE 525°C T 3 /IS —IRIT AL, R 25 % I EEE T
A HL 24 2 0. 30mm (0. 0120 J&~F ) IR, M5, 78 425°C T 85 IR AL HE 6 /N o 3R
6 Hn T EA G RTINS T PR RE, LI D B IN A R R ERR S RR
ME AR EIRRE S FHRENHE .

17



CN 101792872 B w B B 16/27 T
[0106] X6
[0107]
N 40 % B % iR KB B B ot RO B & b 68
("C)
JE AR 5% Wl
(ksi)  (MPa) (%IACS)
J676 1.86 - Co 900°C 110 758 496
1.45 - Ni 950°C 113 779 47.5
0.71 - Si 975°C 115 793 459
0.10 Mg
J686 1.92 - Co 900°C 103 710 53.0
1.50 —Ni 950°C 114 786 48.7
0.71 - Si 975°C 117 807 47.8
0.11 - Mg
028 - Ag
J684 2.02 -Co 900°C 104 717 54.0
1.53-N1 950°C 115 793 503
0.72 - Sy 975°C 116 800 477
0.10-Mg
023-Ti
Jo87 1.82 -Co 900°C 104 717 54.0
1.46 - Ni 950°C 115 793 496
0.69 - Si 975°C 119 821 48.8
0.11 — Mg | '
014 -Zr

[0108] I 7 Fin ML & SARM A ELE 0. 41mm (0. 016 &1 ) JFHAE 975°CIEE
VAL TR 60 F), 25, BT K . %A 4 AE 525°C N BHT 3 /NI B — kIt 2%, SR FH 25 % 1
EREE &A% 24 £ 0. 30mm (0. 0120 FE~F ) (RS, B, 45 400°C T IR 2 4bF8 16
ANEF o R T HIR T B R RS R ISR E S SRR, JE HAESE cHE YT A
5 6 &MU A SRR, DERNEG ST R R MESIGES SN B REE / 5 MR

He.
[0109] £ 7

[0110]

18
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e A B & 1R KR A | AX, e R~} B &4 Mk
i C)
EmiEE | Saik
(kst) (MPa) (%IACS)
7835 | 1.88—Co 975°C 11 765 | 54.5 '
| 0.75-Ni
0.64 — Si
7834 | 1.77—Co 975°C 116 800 | 535
' 0.76 - Ni
0.60 - Si
020-Ag
7836 |186-Co | 975°C 1145 789|528
0.75 - Ni
0.63 - Si
0.21 - Ag
0.10 -Mg

[0111]  SZjEfil 6

[o112] IS 3 BH A2 s 4 il R BE A/ BURR AT o503 A8 R B A & (M R T R st bt
77 AZSEHE 3 — U BN ¢ CoEEIL (HE & Co) AL EAEMEN @ Co
HE (EEEND) WESHAEFRR At . A8 G- S0 S A IRES IS
S VA

[0113]  Hff1K 8 Fran LA S RM A EL 2 0. 41mm (0. 016 Ji~f ) o SR )5, & 4 J824,
J834, J835 il J836 11 975°C IR N [ VA AL 3 60 5, 75 525°C N HEAT 3 /NI B — IR 2L,
KH 26% R N EAEL I H, )5, 78 400°C N5 IR BUR K 16 A~/ o

[0114] 3R 8 H /R Hofth & 4 7F 925 C HYIRE T B A AL HE 60 7, 78 500°C T AT 8 7INbf
(R — RN 25, SR A 25 % IR N 2% %L, IF H., 7F 400°C 4 RN OB K 16 AS/INi o
[0115] X8

[0116]

19
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oy 3000 Y EARE A B
105°C-L 150°C-L 150°C-T 175°C-L | 200°C-L

1835 89.5 80.2 72.4 66.2
7824 963 90.0 82.1 78.1
7834 89.1 — -
1836 97.1 91.2 83.5 79.4
1969 91.3 79.5 771 66.9 63.2
J970 931 82.9 80.4 73.9 66.4
J971 93.8 85.0 83.7 78.7 68.4
1972 94.3 84.8 83.8 75.9 70.7
1973 94 1 858 83.3 77.0 68.1
1981 93.9 85.8 83.4 76.7 68.4
1954 86.3 75.7 66.8 56.2
1982 95.6 87.2 85.0 77.1 70.6
J955 88.3 76.8 64.3 - 57.0
J983 95.8 88.6 87.8 78.3 72.6
J956 92.9 82.7 71.0 65.1
1984 97.3 90.0 88.7 76.3 72.0

[0117]  XFEL#r A4 J824 (0. 12% Mg) A1 J834 (0. 20% Ag) [MHRARRL /1564 J835( 8

Mg B Ag) WIBRARINL ST, SR8 I Nl & 1Y Mg B Ag BB L0 L /1 RA 5t /. J836 KB :Mg

5 Ag AE MR M B S IiA st /7.

[o118]  LLECA 4 J956 (0. 19% Ag) H5-A 4 J954 F1 J955, K B 29 0. 2% Ag & W& & =

RLSIRR st I AR A S &, #— P A4 J981 554 J954 BiE G54 982 &4

J955, R AEAR KR FHR G &P INEERei 3t — DI | N TR st 77

[0119] b A4 J835(Ni © Co = 0.40) 544 J969(Ni : Co = 1.32) LA &4

J834(Ni : Co=10.43) 564 J956 (Ni © Co = 1. 04) , £ AEFREG/AAE, SHAGY

Bt & A AV A E N T RA ST AT

[0120]  SZjEfl 7

[0121]  iZSEHEH R 1A - 5 R AA SN L L2 A8 B 2R E S A b, SR AR R 1 5 v

WA S A Em I T BRIERE. HE SIS H M, 48Kk AT EAER A T R

[ IR 3 4 ey Joe AR S

[0122] W5k 9 Fros KIAEL G e tbt (milled plate) ¥ #L% 0. 41mm (0. 016 J£~] ) BY
20
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F 0. 31mm (0. 0123 FE<F ) I HAE 800-950°C HUMELZ N [EE AL FE 60 #0, 2 )5, #EAT K.
AL 2 )5, MBI EAR T2 B8 KGR A 4K 25 % A N EM 0. 91mm (0. 016 %
P VA ELE 0. 30mm (0. 0120 FE~] ), B R 35 % K N E M 0. 31mm (0. 0123 FE~] ) A4,
% 0. 20mm (0. 008 £~} ), FF H, X T FLE N EH 26 % K64, /£ 450 C I AL HE 2 A~/
i, X T 5LE N 28 35 % A 4, 76 435°C I &AL 3 AN/NEF . 3R 9 oR i T B plih

JST I FRATAH 14 B o
[0123] %9
[0124]
PR B % TACS
H4 P SEPN JeR R %6 JEf Z
I3
(MPa) (ksi) (MPa) (ksi)
800°C /60 738107 779113 9 39.7
7395
¢ 758110 807117 36. 8
JE 0. 20mm 840°C /60 758110 807117 36.9
(0. 008 H~T ) (g
35% 4 ELIF 880°C /60
i
i 2%
800°C /60 57984 60788 6 47.6
7394
T 58685 62190 6 45.0
JE 0. 20mm
840°C /60 60788 64894 6 41.7
(0. 008 J&~} ) /g
35% A ELIF 880°C /60
R 2k i
800°C /60 64193 67698 8 43.0
J401
¢ 64894 68399 41.6
JE 0. 20mm 840°C /60 67698 717104 39.9
(0. 008 =] ) (g
35% R ELIF 880°C /60
2k i
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RN503014

& 0. 30mm
(0.012 TE~f)
25% ¥ ELIF

R 2k

950°C /60

?/"

696101

738107

35.6

J719
& 0. 30mm

(0. 012 B~f )
25 % A ELIF

i 2%

950°C /60
®

63492

66997

43.7

[0125] ¥4 [A)

5 e RELARA (milled plate) W #L2 0. 41mm (0. 016 J&~f ) I HAE

850975 C [R5 T [Fl v AL ¥ 60 70, 2 Ji, BEAT K MR A R, FIHBEEA
FEATAIN L, B A4 AE 525°C R AT 3 /MR SE— IR 28, KA 25 % M EEIE TEAELE
0. 30mm (0. 0120 FE~ ) HIRF I HAE 400°C T 5 RN R ab 28 3 AS/Nif o 3 10 Rt 7R
A R RS I ORI 1 B

[0126] i 10
[0127]
&% NS EP Je AR 5 RS DA % IACS
96 JEfHI 2R
& &
(MPa) (ksi) (MPa) (ksi)

J395 850°C /60 696101 758110 46. 1

(I Co) 43 703102 758110 46. 5
950°C /60
(i

J394 850°C /60 064193 67698 6 50. 3
¥ 745108 779113 5 46.9
950°C /60
G

J401 850°C /60 68399 717104 4 49. 2
¥ 807117 841122 5 45.7
950°C /60
G

RN503014 925°C /60 710103 745108 6 49. 8

0. 41mm v 765111 800116 5 48. 8
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[0128]
&% NS EP Je AR 5 W R B s % IACS
96 JEfHI 2R
& &
(MPa) (ksi) (MPa) (ksi)
(0. 012 950°C /60 827120 869126 6 46. 1
Ji~)JE ) (g
975°C /60
(g
J719 900°C /60 66296 690100 6 55.4
(N i) ¥ 731106 758110 5 52. 7
950°C /60
G

[0120]  LbER 9 53K 10 FUHUESL 3 AR RIS 28, L rp 88 — R B RPE ] ¥ b 38 2 Je AT
i H AR RIE AR I LA R IL R Bk TRk, X THEA 4, FRENRES
NAEREE IR

[0130]  =Zjfsl 8

[0131] 12 S 151 1 Ut BH A0 FH AR & BH (1) 5 725 Re 0% A9 &5 b A 4 [R) e 3R A 4 o 1190 53 S A
BHESHEE. BRI REL A SR A FLE 0. 41mm (0. 016 J£~F ) FF H7E
850 °C B 950 °C [ & T [ v A B 60 0, Z J5, AT K. %A & A/E 525°C F#EAT 3 /)
I 1) 5 — IR 2%, 9F HL SR 5, SR A 15 % 88 25 % 19 5 JE R T &4 %L % 0. 35mm (0. 0136 J¢
~) B 0.30mm (0. 0120 &~ ) BRSSP W HLZ )G, &4 AE 400°C T 5 Ik S a3 3 A
/NE B AR 450 °C R BB IR AL EE 3 AN /N . 3R 10 thOR T BB R RS R L
BRCPE BE, 35 7 01 SR ] A AL HR R 5 — IR AR (525°C /3 /NI ) HHE M HEAT 25 % K R &/
A 5L IF HLBE J5 78 400-450 °C T 58 IR B R AL ER 3-6 N/INEF, A 4 1) R O R 2
138-207MPa (20-30ksi) « WINEEHI & &5 ATEIIA 4 (J395) MHEL, i Mk oE A2 BH 0 42 =
KA EANRIN .

[0132] £ 11

[0133]
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t4& | BEB AR B ZARN K gk
B (C) ETE[EE (T)
R RR A
LS
(% IACS)
- Y x
g—ket |Bokw |F|F=
e #op | RW kW
(MPa) (i) | (MPa) Gy | 2 [ |
1395 850°C 15% 450°C 5750 834 | 6330 918 | 40.8 | 483
25% 400°C 575.0 83.4 |658.5 955 | 40.8 | 46.2
0 45 ,
- 950°C 15%. 450°C 604.0 87.6 659.2 956 | 40.9 50.0
, 25% 400°C 604.0 87.6 {6785 984 | 409 | 4538
7398 850°C 15% 450°C 540.6 78.4 | 6757 980 | 43.8 | 48.7
25% 400°C 540.6 73.4 |708.1 1027 | 43.8 | 47.0
0.52 ‘
=3 950°C 15% 450°C 624.7 90.6 |748.9 108.6 | 40.0 | 439
25% 400°C 6247 90.6 |7750 1124 | 40.0 | 434
1394 850°C 15% 450°C 4468 648 [6254 90.7 | 472 | 52.8
25% 400°C 446.8 648 655.7 95.1 7.2 5i.1
0.89
A5 950°C 15% 450°C 5440 78.9 |699.1 1014 { 432 | 484
25% 450°C 5440 789 |708.1 1027 | 432 | 474
J623 850°C 15% 450°C 4544 065.9 609.5 88.4 46.1 50.1
25% 400°C 4544 659 |648.1 940 | 46.1 | 4g8
1.06
=1 950°C 15% 450°C 545.4 791 |711.6 103.2 | 42.5 | 45.1
B 25% 400°C 5454 79.1 |757.1 1098 | 42.5 | 454
J401 850°C 15% 450°C 4902 71.1 | 6440 934 | 441 | 51.0
25% 400°C 4902 71.1 | 6654 965 | 44.1 | 479
1.06
=1 950°C 15% 450°C 603.3 87.5 |749.5 1087 | 40.4 | 46.5
25% 400°C 603.3 87.5 |777.8 112.8 | 40.4 | 44.6
[0134]
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e | EBEE L R R ZREK 88
| B €C) ETE¥[BE (T)
T RRR B
ot
(% IACS)
F—ket |Foku |F (B2
e | me |RW|RH
P i) | Q) () |2 | R
J624 850°C 15% 450°C 4951 718 |637.1 924 | 442 | 474
25% 400°C [ 495.1 718 [679.2 985 | 44.2 | 40.8
1.59 . : _
&5 950°C 15% 450°C $86.8 85.1 |758.5 110.0 | 39.7 | 42.0
| 25% 400°C 586.8 85.1 |784.0 1137} 39.7 | 420
}620 856°C 15% 450°C 5233 759 | 6564 952 | 455 | 488
25% 400°C 5233 759 }697.1 101.1 | 45.5 | 483
226
4 1 9s50°C 15% 450°C | 647.4 939 787.4 1142 | 404 | 443
25% 400°C 647.9 939 | 8246 1196 | 404 | 43.5

[0135] =yt 9

[0136]  iZSEHEHI UL - 5 —SeT A B AR T VEA b, AR B 5 VA RE W 18 A& 43R5 i IR i
JE5 T PR S S A o 1SS U0 B 2 5 RN AR08 SR AR T B8 — IR 0B KR
FEmS, BRgIR1T i i 1 HIAVERRZH A

[0137] #4544 RN503014 [HELARFA A HLE 0. 41mm (0. 016 FE~F ) 3 HAE 950 CIHIIEE T
[ V5 b 38 60 #0, 2 5, BEAT /KR SRJE, IRAEER 12 Frid 0 1 2000 % [ v Ak 38 5 (1) A 3
T, T2 4 RARKEWH . B 6 R T 12 1 A R B e o A 5 f e 52
M. B 7N T 2 2 s R R T IR S R . ] 8 AR T 2 3 R AR
TE R R AN SRR R . T2 4 PSR — IR b B IRJE R 525°C, B[R] 3 /IR
B9 R T L& 1 a8 RIS A5 i XoF Jett M e P R S L P () 520

[0138] £ 12
[0139]
TA1 TZ2 T&3 TZ4
IR BEL25% | AEL50% | H kTR
A 2 A 2% AEL25%

IR R
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[0140] 3% 13 25t 1 RH] LR B0 T 205 iR I T e e kot J88 i KIS 103 LR DA A
TR MR S R IR . R T2 4 /A8 T a5 S it 4 5

[0141] £ 13
[0142]
.
> JE R GR LR KA Fo MRS
JE IR 5E B F w4 JE IR 3R B S N3
(MPa) (ksi) (%TACS) (MPa) (ksi) (%IACS)
1 |586 85 45 496 72 49
2 738 107 42 579 84 49
3 |758 110 41 545 79 50
4 1827 120 45 758 110 50

[0143] &9 iR FREA K W TR R 3 — IR R RS ) 525°C, 2458 IR XU
TG, PLide 58 — IR R0 N 400-450°C R, BEIR1F SRR B IRGE S 5 S R ER A5 .
[0144]  SEjEB] 10

[0145]  iZSjiEfel it Bl 5 22 E LR 6, 506, 269 HAFF I B IR E R VAL, RAAR
I 7 1A RE S SRS B IO PR RE A & o 1A 42 JO10 IVELIRA A 4142 0. 41mm (0. 016 £} ) ,
I HAE 925°C FREVALLIR 60 7. %A 41 500°C N —KINBGE k. 8 N/INKF, LA 25% [
TEAELE 0.30mm (0. 012 FE~) ), H HAE 400°CHEE IR RUR K 16 /M),

[0146]  H45 4 J989 (M #MELIRM 7 M (&4 J989-A 1 J989-B) . & 4 JI89-A HiHE
US6, 506, 269 H1 [ 5 7 i BEAT I 1, A LA 0. 76mm (0. 12 55~} ), 78 925°C ' [E F 4L FE 60
>, L 60% [ T =R FLE 0. 30mm (0. 012 Je~f ), 3 HAE 525°C AT ROE K 6 N/NE o
[0147] &4 J989-B 4 US 6,506, 269 W (PRI 7 AT In 1T, YA %L 2 3. Omm (0. 12 3%
S L 7E 400°C A — RIS GR K 6 AN/, BL60% [ T B2 4L % 1. 2mm (0. 048 Fi~) ), 7F
400°C T 58 RIS RGB K 6 AS/NEF, L 75 % B9 TR = LA 0. 30mm (0. 012 FE~f ), I HLAE
430°C N5 = IR BOR K 6 AN/

[o148] R 14/~ T AL MMM ELSR.

[0149] £ 14

[0150]

26



CN 101792872 B i B B 25/27 7

b B AR R A N MBR/t
(MPa ) (ksi) (%IACS)
R | ERIR
J910 [789.5 114.5 51.8
J989-A | 650.9 94. 4 45.5 2.2 3.9
J989-B [810.9 117. 6 51. 4 2.2 8.8

[0151]  EARARIE JO10 (125 Pk Re, (2, M4 A % B AL 38 1) 25L& & 1 B, Tt 2L
IF % 45 MBR/t A 2. 2 T ZBR 2 1K MBR/t N 2. 5. X £ W] : 5 US6, 506, 269 1 {1177 =41 EL.,
AR TIEATE A & B A A B I 5 5 5 B PR A R R R, e B A g 12
fE o

[0152] Sl 11

[0153] %S 52 B At N ~T e 6 S A e g S B e T 38— VORI 58 R RAR 2R, 5 HL,
M — IR BOB KR 525°C R, 288 IR S0R K 2 G I T PRI KE 2, I BB & -
[0154] 44 1648 FIHELRAMAELE 0. 41mm (0. 016 H~]) , 3 HLAE 950°C R [l A b 38 60
. Z )5, AT KEE . )G, %A S0 AT5°C I — IR OB K 3 NI B E 525 C R 8 —
WA RGR K 3 AN . 25 Bz ELRM BL 25 % [ R R &4 %L E 0. 30mm (0. 012 5] ),
I HAFE 400-450°C N 45 VRIS 3 B 6 /Mt

[0155]  GER 15 Fro, Al RS I (1) FoL ek o 7 e T B — IR R 38 IR I R Ab B o 3X 64
PR 25— KIS BOB KCh 525 CHE, 858 IR SGR K2 Ja i 3 RIS Kk 2, JF AL
AR R X — BB SN 2 S A3 A SRR R R R g S | e e A .
[0156] ﬂ

[0157]
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CN 101792872 B 26/27 71
f—ket | Bokw Bk B R R M
BOR A - BIRE 2R (8]
) O (et ) _
Jo PR 3% B LS A %IACS
(% IACS)
(MPa)  (ksi)

475 % *, 768.1 111.4 36.8 —
475 400 3 778.4 112.9 40.7 3.9
475 400 6 792.2 1149 40.9 4.1
475 425 6 7778 1128 40.7 39
475 450 3 7798 1131 398 3.0
525 % %, 7667 1112 | 41.2
525 400 3 771.6 1119 46.9 5.7
525 400 6 755.0 109.5 49.4 8.2
525 425 6 7633 1107 50.1 8.9
525 450 3 757.1  109.8 48.2 7.0

[0158] =CiEfy] 12

[0159] %St 9] % PR R AR B8 AR i BH I 7 Vi Re i 4 mi i 5 4 C7025 19 L

[0160] #4554 J724 A1 J731 BIRELARM A FL A 0. 41mm (0. 016 55~f ), F HAE 780-840°C
(R 2 T VA AL B, 2 JE AT KU, DMERR LI 45 bt o TRIRRA AN L, &4 fE
525 T RGE K 3 AN/INEF, YA 5L % Fe & RS 0. 030mm (0. 012 ZEST ), 3 HAE 400°C R % 34
/NI B AE 425°C R IFRR 6 AN/
[0161] 5 16 7~ tH T A R~ f 18 AL B 2k B
g0 J7 15 AL B R A 4 CT025 A Y, AE R ALIR A (temper) T, 1% & & 19 IR 98 B N
655-690MPa (95-100ks1i) , T HLEE A 40-45% TACS. AR BH T VEAE A T i i o FE ) i 2
T, 3R T AL G T A A R AR A 42 CT025 B i S b

[0162] £ 16

[0163]

28
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(6 | g=kwt | EME ' 90° MBR/
e Y AR A |aeqhA| Fhf
(MPa) (MPa) (%) (%LACS)
(ksi) (ksi)
e | ERa
J724 | 400°C/3 | 656.4 712.9 8 476
A B 95.2 103.4
1724 | 425°C/6 [655.8 716.4 8 52.5 1.5 0.9
B 95.1 103.9 '
3731 | 400°C/3 | 666.7 7143 8 52.1 -
ANy 96.7 103.6
J7131 | 425°C/6 |655.0 709.5 8 55,8 1.4 1.3
N EE 95.0 102.9 | a
[0164] RIS MRS SEHE T S0 A KN HAT T /a0, B, REMmE LA 2

FRRA R B ROMES, AT AT VR 2 AR A0 B IE AR AR o BRI, HE E RS Iy X L8481k B 1A
AR I AL A B FROBUR ZER ARG AR B8 ) Vi B2 A
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! !
# Ao L ~—-12 M T ~-12
i i
1 !
B ixab 5 ~_14 Bk # ik X p~18
] 1
#X ~—16 e L ~20
1
$ — R EGE X t~18 =k w RGR K r\/22
r
% = ok oat it k22

K 2
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44

'i

J A4 S LAY,

50__ _ . r

50—
25 L
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60
50 o
S40 LYl 3
LS
30 —2
20 ¥ 1} ) q [ ) T L § L}
40 50 60 70 80 90 100 110 120
BIRZEE, Ksi
K6
60
50 Tty
o b
2 40
3 e
..A
30
20j 4 T T R ¥ L] )
40 50 60 70 80 90 100 110 120
ERZEE, Ksi
K7
60
’ X
50 XX v
0 iE™
=9 1‘
: o
30
20 A ¥ L} ) 1 ] )] T ¥
30 40 50 60 70 80 90100110120

R GR

K8
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Ksi

* 425°C
» 450 OC
4 475°C
x 500 C
B 52500
o550°C

+ 425°C
= 450°C
2 475°C
x 500 C
x 525°C

* 425°C
= 450°C
s 475%C
x 500°°C
x 525°C
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60
0 x < 2 400.€
-
S 0 ‘ » 450°C
B | - x 475°C
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