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Effects of Cold Drawing Ratio on the Hardness of Inconel 718 Wire
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S Inconel 718 Aale) AEol vlale WA T AN A BAe] d%E ZESAT WA BoI A AHasho] Fas}
Atk 283D AR e) AEE 245HvolRort 50% WAHAATFEL L 450HV A F7HTH BEgke A EAIZke] 27kt
e 27)ell B7eteh Rtashe Ao R ehton), A& 27) AEEAE T ¥ ) A%l 4% ols, HuAE olF) AE
ik o 4be] SAe R WS Rtk WPLEESL 378l me HRAEH ol2E A7k el 0, 30, 50% 7HE
Aol el 22k 30, 10, 5EL R hebideh. o WAZEELE Qs ¥ /y A9l Fol 2SN whRolch, 50% A 7
+ 1116K A 58 A1E2 v 9 ¥ AEo] HE=AUc). £8 50% 7oA de 2714 olstR Axghe] FasHslsd, o9
AER & ok ARA] oiwkr) WEold.
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Abstract Effect of cold drawing ratio and aging time on the hardness of Inconel 718 wire aged at 1116K were investi-
gated by hardness measurement and scanning & transmission electron microscopy. Hardness which was 245Hv in as-
solution treated condition increased very rapidly to 450Hv as cold drawing ratio increased to 50%. The hardness in the
early stage of aging was increased by the precipitation of y” and »* phases and after the peak hardness, the hardness
was decreased by the transformation of y” phase to § phase. The time to reach peak hardness during aging appeared to
be reduced with the increase of cold drawing ratio, and those times were 30, 10, and 5 minutes for 0, 30 and 50% cold
drawn materials, respectively. For the 50% cold drawn material, " and ¥* were precipitated by aging for 5 minutes at
1116K. The hardness in the same material was largely decreased under the initial hardness by the recrystallization.
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Table 1. Chemical compositions of specimen. (Wt%)
Element C Si | Mn | S Ni | Cr | Mo | Fe | Cu |Nb+Ta Al | Ti
) ) Max. Max.
Specification - - - 53 19 3.0 Bal. 5.1 05 0.9
0.08 0.15
Specimen 0.06 0.12 0.17 0.004 | 53.33 18.29 3.06 Bal. 0.02 5.17 0~5_8_J 0.95
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Fig. 1. Relation between cold drawing ratio and hardness in In-
conel 718.
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Fig. 2. Relation between cold drawing ratio and tensile strength
in some materials including Inconel 718.
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Fig. 4. Relation between hardness and aging time at 1116K.
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Fig. 5. (a) Bright field micrograph, (b) corresponding dark field micrograph and (c) SADP([001] zone axis) of y”/y" from Inconel 718

wire cold drawn to 50% and then aged for 5 minutes at 1116K.

Fig. 6. SEM microstructures of Inconel 718 wire aged for 10 minutes at 1116K.

(a)as-solution treated, (b)30% cold drawn and (c)50% cold drawn.
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