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Large Ni-based Alloy Forged Products for Aircraft Engines
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Rendered illustration

Forging dimensions
(example)

Outer diameter: ¢ 1,300 mm
Height: 410 mm
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Fig.1 Location of large Ni-based alloy forged product for aircraft

Low pressure turbine

T2 AN EESKERE

iy O VHD A - VEME LT
HAY) OE AL 2 B L 7=,
EEBOE TR W T, e Tk
MR AR E LI AR T T 4 =D
(BR) (LUF, J7x—v&igd)*
BN vaERSSE TV 2 ALz, T
Tk —=YD5 N VHEREE T L A
3, A ERE TSy o —
NV AT LafL, BEHE & &
bRH E THIICE Z &5 h 5 Exh®
WOEATRETH B, £ ZC, HhaEm
DIEK T A L2S, E—bEL
F 7w 712 S HERE L 728868 & 47\, 8
MOEHEME 2 LR L 72,

oE T RaEr T, B ERomEE
WFZERT C DOHEFENIFEIZ K D MR & 7z

a sk

ASTM#10 LA LTt 7 5 ok )i % 15
572012, FEHOV§ AR EVT A
ML BVLIRH OSSR & OBItR
EREEMICHHL (K3, 20
Ko Tav 2&KT, MRk - Rkl
IO 7= 8 Dt He e 2 WAL L 72,
Zh#%g &2l T, CAE (Computer
Aided Engineering) % BXfifi U, ZEiHE
BEDONERIEE, UF A, O RERED )
it KO TS OHER &2 YN FET L
Jzo EHIT, 51 b WS K LG
FiEEIC SN A 5 S5 &I B3 % 0
MG & 78, BAMISRE L2 Y] 2 Bl
MR EMAGDHE S Z & T, B L
TR 2 it 7= 9 BOE H A ffESL L 72
*HILAE, AE Rl 4 #EHIEIC XD 2011 4RISRRAL

(EE PR SEAT)

[#: Grain size number after solution heat treatment |
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AGG; Abnormal Grain Growth

engines: (a) location, (b) example of forged product

@ Nominal strain rate: 0.001/s
9 Nominal strain rate: 0.005/s
B Nominal strain rate: 0.05/s
A Nominal strain rate: 0.5/s
X Nominal strain rate: 5/s
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Fig.2 Fine microstructure: (a) grain boundary image, (b) GOS * image
* GOS; Grain Orientation Spread
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IGG ; Irregular Grain Growth

Compression test conditions
Initial grain size: ASTM #10
Compression temperature : 980°C
Reduction: 10, 30, 50%

Nominal strain rate :

0.001, 0.005, 0.05, 0.5, 5 s

Cooling rate from deformed:
540°C/min

Solution heat treatment
980°C X 1 hr, air cooling

M3 BA2DUVTHEVTHREICHT IRERNEYY T

Fig. 3 Grain size map for various strain and strain rates
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