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2.1. Ag=E

71824 Al (Wrought Aluminium Alloys)&
#A 337 712 FZA(Wing, Fuselage Skin,
Internal Bearing Elements %) #H¢ 93]
2 F£47] %Y 10%E AAFY £ o] 3}F
& 714, B3, Jdo] 48t AR £&
Holnz 8374 ol9e g Rofe Aidd
TZE, §484, 728, A7, A%, AA7)
sl dg AHgdr

TR, AR, duidE AT A &
3719 el wet FARFEA AMRHE AlRE
B9 B4 g}l 975 e 2

rEE0] gjAotdlA sdsEol A

dg M2 FFEC AEHe FHew &

J_7JE Al-Zn-Mg-Cu¥t23 7% Al-Cu-Mg -

7 S9A Fe, Sig} 22 ETES AAS T,
48, 7HEEAE =28 §& Y S48
A FEANAY. &, U4, 249, WA
< AARRY A=A glo] A F/HAR
ne} 71EFTE dAY F A HA olE o
3 ?Fm-a— V95PshT2, V950shT2, 1973,
1163 %o},

Al ZFFE 8 Ak dEyed o
A% Liolth. Li 4718 & &3] 715% Al-
Mg-LiAl 3 Al 14202 H|Fo] 714 ¥ g3
2(247g/cm’) W ZE7} EoHoyr=17km) TFZE
i FFE 20~25% A2 F U= FETF @
Folth. EHQ Al-Mg-Ligkad 548 19 1
o g Wr}

£40] E7l5% Al-Li-Cu-Mg$t Al-Cu-Ligt
72 FU9 AIRE ddd AL Hs d4%
L EHE 4S5 A =24 1402 T
ZE9 3 ¥ glo] 10%F3dx7t 7Hssn,
e @4ATE st MAE WAE A
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Low Cycle Fatigue
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gAlote] Fx4 UE AIRIFEL o537 2.
Fz4 FF0 AgHE AIFZEF VAL 102
AE7} 458 F3o2 Bx¥EFH FAR 717
q JA¢& e FARE ALSi-Mg(Al 901,
Al DFSELS 447 BFd 49 A8HA,
Al-5-1, Al-9m, VAL 15 9] ¥ 4833%

%), AojAxe BZd i@ &L 300C
HA9 eEolA ¢tEe] AyE HFd Apgol
7Fsdt,

A3% Al-Zn-Mg-Cu(VAL 12)#3& 33F
z2& AT FFoE ALHYLH, ot FHZ
Aty AFA(Liquid Forging, Squeeze Casting,
Gravity Casting)el &3tz Z¥stE 9% £F
o AMEEH B3] Tiggolyd 3, 79 d4Al
A5Z AHEEh Aoty gEAA AIFZRF
o 7144 HAEL 29 29 Ve Yo
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CASTING ALUMINIUM ALLOYS

Y- 05, MPa E==- o5, MPA

B3 5, %

HIGH STRENGTH

Al-19 (T°C=20)
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Al-9-1 (T°C=20) p<300ar

PRESSURE TIGHT

VAL 5 (T°C=20) P<600ar
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242 de Argd.

9dd 1= Tigs (0, = 700-1200MPa)2 &
F7dA ngHol AL 13 FRE ZF,
Landing Gear, High-lift device, Engine mount,
Rocker and cross piece of gear & fFE T A}
480, 17 VI2Z@ES Jax 2 Fuz
(hand forging) #%, 78, ¥4 59 337 11
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o} QA4d9 2ol $4dn FRREI Foo
ddHez A7 Addo 379 13
2471 T F2 AHgEth. VKS72 carbidedl
o3} Z3e ZEo=2(0, = 1400MPa, 335 110
mm, 0-; = 700MPa ) #47] 71019 H&3E( 04
= 1000MPa)ol A WwtRAo] $43lc}. o]+ Uy
#&7) 71019 F%E 71&E LA w3 26%
28 F & A9 ZEE /A 250°CHA 4
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Zldgc ol st E AN 4Ae F9 F
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M =4 + Atk BF Aol 3tn( AA
60mm), &34 FA(Stress Corrosion Cracking)
XA, BAAA, AF7) H2Ao] f8d
Strut, Damper Cylinder, Landing Gear 5l A&
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A4, A8 58 ZE AHTE AzdAel
Zastth AN AR 243 M A9
A& JAFZE 1760MPa, ¥ H &= 1570MPa ©|%
o] 37} Martensite 71X 7ot} ol ni2
do|qd Aoz ¥ A gler 1 73 Marte-
nsite 7)&|9 Ti, Mo, Ni, Cr&} & 949 14
3 NisAVdel A& 53 @& gk F¢ %2
Z%E( 1960MPa )8 2ZX Y& ol AAE ¥
Axg, A, g ot JkFH AEA
g8 AzE & A
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Aol ALS 2&€F A% S A8 AR
£ AHg7ts 22450l STEA W ARE
ZNEAR Jdo] FZHY Ao o]d we F
Z4& Nizl 2UEdsE GS6K, VGL-12U, GS6U
%59 Turbine Blade®} Integral Turbine Rotor&
ol /MEHo Hrh o|E2 Ni-Co-Cr-Al-
Ti-W-MoAl 23§ #5822 19 ngi}sis}
NisAVdel 98] M&3sHy FLAFZF A
&t ALggtr) o]lE L 1000°C7HA = FAIZ
AHEE = glom 1050°C7HA] @Azt AM e
k.

13 7] 8 Turbine Bladet GS30, GS263% GS
R¥FE WIS, ddF 2Hoz AHzxdY
AHgEE AA AT FHA & (%,
79, WEddE, 2AMEY Tl 5% &3]
o olE ¥ HUFHLE £ H[FE JAA
HB86-870) HIZEst tdEA gl vld Ao,
oL 1050-1100°CollA A7 AMEE & 9lo
o 1150°C7HA& QA ARRo] Jbsdteg A
TS 4-5u FRAE ¢ Ut F2E GAof
ZUYEaY 54E E 39 Y Wk

spiel HE 78 23 (199 E)



gAlo}e] 43718 Wd2A

Ni-Base Superalloys Equiaxial Solidification

Equiaxial Solidification

Directional and Single Crystal Solidification
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NICKEL-BASE SUPERALLOYS
FOR TURBINE DISKS
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Ni7zl 2UEsse IALAZ Turbine Blade
% olvg} Turbine Disk® Compressore] v}x]q}
dol AMEEHTY ole} e AZL 2000d A
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Shaft(Bokgo2 4ye FAs 7H5)oz,
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NICKEL-BASE SUPERALLOYS FOR GAS
TURBINE ENGINE HOT SECTION COMPONENTS

26. Cast In-Situ Composite-Superalloy /Y’
-MeC Eutectic

/7 -MeC el FTAFF(Eutectic) In-Situ

_ Composite-Superalloy= 1100°C7tA] 9] &= A

7h2E4l9 BladeZ AHE7VsaT oldBe B &
%E?HH(G > 120°C/em)oll A olF - Yz&
E R = 08-1.0 mm/hre] A0z dudkgm A

* 4 9| Eutectic Phase plane front A&z dA

E323(composit)e] HAo] sbssict o 3
< WEA 71Xl vAEA BAE 143 MeC
carbide fiber7} €A3l9 20-1100°CAlA] =& 7
E, 8 J242¢ /A9 1000-1100°Cl A
WAool $8tt}, 18 39 In-Situ Composite-
Eutectic Superalloys®] 4343 23& ey}



45

CASTING IN-SITU COMPOSITES-EUTECTIC SUPERALLOYS

Stress Rupture of Superalloys and Single-Alloys

Uncooled Gas Turbine Engine Blade Macrostructure
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