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Microstructures and Mechanical Properties of DA Alloy 718

C.Y.Eum’, J. T. Yeom"and N. K. Park’

Abstract
Alloy 718 is normally used for the stationary and rotating parts of gas turbines due to its excellent combination of high

temperature mechanical properties, formability and weldability. The mechanical properties of the Alloy 718 depend very

much on grain size, as well as the strengthening phases, y’ and y”. Direct aging is normally used to enhance tensile

strengths at high temperatures. The grain structure of the superalloy components is mainly controlled during thermo-

mechanical process by the dynamic, meta-dynamic recrystallization and grain growth. In this study, the influence of grain
structure and heat treatment on tensile properties of direct-aged Alloy 718 was evaluated.
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Table 1. The chemical composition of Alloy 718(DA)
(unit: wt.%)

Element C Cr Co Mo Fe

Content 0.05 18.0 1.0 3.0 18.5

Element Ti Al B Nb Ni

Content 1.0 0.55 0.006 5.25 55
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Fig. 1 (a) Alloy 718 billet and (b) encapsulation of
billet with carbon steel.
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Fig. 2 Schematic diagram of two step forging cycle for

Alloy 718 and its explanation.
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Fig. 3 Microstructures of Alloy 718 as observed
from center position.
((a) cross section and (b) longitudinal section)



olgjdt #YdF AAYS 7 HH & Fig. 2 9
Al HolFE 31734 Po] E7F gxE AAsgen, [ BdoreDiree apne])
7 9x $9| as-forged *‘EH«] uj A 23L& disc ol ' 7_'_summwm T
A& —-"-?P_E FHANA 3 REOZ FEIID, 2wl * Mediom poskdonof i |
EF disc o AFENA olPRELR 3 REO £ ol
2 TR ojdzES BRe. 5o
s R :?:9] U]k“ ZA L As-billet AEE o} 2504 :\'/:
A o] B} vAES g }93\0“1 disc 9 ol — — —
AE o= As F99 BTz AR Yo Position within the disk
Bop oAEs g3 lr’—iﬂ AARY 9 A3 [
2 A& AT FAA WY AT Froe 9
WEe gol § ¥ Ao d3Hm, 43 . " -
gxAle R FEo g W FHo| §¥Ao ] g ..,
HA=lo] AAAY Y& W ReE B gaso-
t}. Direct Aging = A A S °]—r— A= 75"3@-’] 2 0] = Surface of Dise ]
717} as-forged AEIETH= I A Ve S, Aging 250 * Medium posion o De |
A Fo| vlA Z3L Fig. 4o YEFHAT 20— ——- o
. Position within the disk

Fig. 5 Variation of hardness with the position.
(a) before aging, (b) after direct aging

1500] W Yield Strength J
1400 R Tenshle Strength
Fig.4 Microstructure of Alloy 718 at Direct Aged. e T ‘;A“ﬂ:T AT R
3 as-billet BN as-forged, as-aged FEH &2 . W Eiongation
S billet Al BAHE Ti, Nb Al carbide » T Seceston o
7t ASH L2 EAFE AR e, dAdA g,
T ¥4 NbC7F HEH &S Fdsst £ v
3.2 4% =X .

BT BR AT AR - BT BR AT AR
e €

AF Alde 3 AL "FHs7 Ao 4 " bams
% © & micro-Vickers hardness test & AT}
3.1 oA AFsH Kol as-forged A E{L} as-aged &

B BFolX disc EREY AAY Z717F 9 A8 Fig.6 Variation of tensile properties with the
o A® &4 A7 BUZRA FAFRYE A position

= o] AEde #elsigich Fig 5olME Aging (a) yield & tensile strength, (b) elongation
AF9 disc oA SAHE A=ZE vehlo] B4 & reduction area

Fot.

- 224 -



bl

> 18
%Nm\oz_

pran

&
9

ol w

& disc M APHES Fx 4
ZEHZFA 27 tangential, radial
F2 723t dHEUY 42 1
}‘1 Ao 0 ARG Aging A
st Fig. 6 o] YERA. DA A&
71 0 8&&7&-59} o]z]—7oLE 25 A]-_Q_;].
51%01]*1 27]‘3}93\0"} dAEH gy pag
How 7FA3AUTH DA Xl A9l e
T AL ArE g vz oY DA A
2 Fo] Zre g wiogle A$E geldn

|

i
on 0% il 9 ¢
o
=
oft

S o

o
S
ﬁJ_%OrN lo # 0

_L-U
e

& EAg AF7F A FARRIAAR, G A
ArES dH4YE HUE o] Fads
gt

4. 8 &

Alloy 718 & €3t ©x ¥ DA & & 2
of tiste] vz o] Wzl A HAde ulg
Tz dAE BUdsrl A A4Y Ade veH

(1) gz 39 DA AYE 8 F TN
AR Y =7]= Disc FAFHUE 98 md
Zo A B} A& SS #AsIA .

(2) PIM HE g Ssie B A (oA
A 22 Hle} FASA EHZoA FARE
O 52 RS YERR e Aging ¥ A
7 AEY AEge] 27189 SS s

- 225 -

(3) A A= 3% DA Aging T FERC] F
R dalgoly did Age BATS
gostgdeh w3 2z} wale) w2 EHLS Ao &
Aatg o, aging A Fo A FeMrT

TN ZBE el ¥ Fadon, @uF
Fag JA Fage gAsdth

7|

{or

2004 d FFLFEIIeNE AlYe dFoz A
o old ZAEE A

#nE#

ki

(1) J. L. Bassani, 1977, "Yield charaterization of metals
with transversely isotropic plastic prop- erties”, Int.
J. Mech. Sci., Vol. 19, pp. 651~ 156.

(2) Y. S.Na, J. T. Yeom, N. K. Park and J. Y. Lee
“Prediction of microstructure Evolution during
High Temperature blade forging of a Ni-Fe based
superalloy, alloy 718”. Metals and Materials Ins.,
Vol 9, No 1 (2603), pp.15~19.

(3) H. Andersson, “In-situ SEM study of fatigue crack
growth behaviour in IN718”, International Journal
of Fatigue, 26, (2004), pp.211-219.



