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Development of Alloy 718 Nozzle for Jet Propulsion Component

Jeoung Han Kim', Nam Yong Kim', Jong Taek Yeom’, Jae Keun Hong', Nho Kwang Park'

Abstract
Alloy 718 nozzle component was manufactured by hot working and electron beam welding process. In this process,
domestic 718 materials were applied and evaluated. Hot compression tests were carried out at a lot of process conditions
and microstructural evaluation was investigated. Using the results, FEM simulations were performed in order to optimize
the hot working process. After hot working, forged work-pieces were machined and welded by electron beam. Final
nozzle component were heat treated and their microstructure and mechanical properties were investigated.
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2.1 Alloy 718 94 A
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Table 1 Chemical composition of experimental alloys.

Cr | Fe | Ni'| Co{Mo|Nb| Ti | Al {Mn]| Si
17~ | 16~ | 51~{0.30 | 2.8~|5.0~[0.8~| 0.4~{0.05 | 0.05
19 | 20 | 55 3.1 (55| 1107
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Fig. 1 As-received microstructure of Alloy718 billet
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Fig. 2 Compressive flow curves obtained from hot
compression tests and resulting microstructures.
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Fig. 3 FEM simulation for hot working process of jet
propulsion nozzle component.
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Fig. 4 Hot working process of jet propulsibn nozzle

component.
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Fig. S Final shape of jet propulsion nozzle component
after electron beam welding.



3. 54 I}
31 Tz B4

2% 6 & B vxEY FUAS BoFy
Ak YT AH wel WHFo] AA FaY
P E MR Ze ARYES 2 W
W2 AHRERE B AR ARAIANE
An g 29 2AE =3 =g
D) AAAFE FAN URE A A
oz 43 B4 € 4982 nAAE g
Aoz podn.

Fig. 6 Microstructural variation with respect to
observation sites.
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Table 2 Room temperature mechanical properties

4 =(HB)| &5 2 =(MPa)|2] 474 =(MPa)| A 41 & (%)
LT7EA| 331 1034 1276 12
A¥a | 350 1214 1370 22.7
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Table 3 High temperature tensile properties

7 Z(HBRE F=(MPa)|J A3 =(MPa)[el Al £(%)
aFEAl 331 862 965 12
A4zl 350 1011 1095 22.8
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