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Effect of Content on the Mechanical Properties of a 18 Ni Maraging Steel

Hak-Mo Kim, In-Bae Kim and Se-Yoon Park

ABSTRACT

Dept. of Metallugical Engineering, Pusan National University

Effects of Mo content and aging conditions on the amount of retained austenite and mechanical

properties of 18 Ni maraging steels were investigated.

Maraging steels were fabricated with variation of Mo content, 3, 5 7, 9% and heat treated by
austenitizing at 840°C for 1hour and then aged at 480°C for 0.5~100 hours.

It was found that the amount of retained austenite after aolution treatment was negligible up to 5% Mo.

8 and 11 volume percents of retained austenite were obtained with 7 and 9% Mo respectively. The

maximum hardness and yield strength without great loss of impact toughness were attained in the range of

4~8hours of aging time at 480C with 5% Mo. It was concluded, as a result,

content for the good combination of strength and toughness is to be 5% Mo.
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Table 1. Chemical Composition of Specimens (wt %) .

Alloying element (wt %)

Ni{Co|Mo|Ti|C |Si|Mn| S|P |Al

17.519.013.0}1.0]0.01{0.05/0.05[0.001(0.005] 0.1

17.5{9.015.011.0]0.01{0.05/0.05(0.001{0.005| 0.1

17.5(9.0 7.0 [1.00.01{0.05/0.05]0.001{0.005( 0.1

[ s | N |

17.5{9.0]9.0 {1.010.01{0.05|0.05}0.001{0.005( 0.1

Table 2. Hot Forging Conditions.

specimen forging
dimension temperature | forging total
cycle {m/m) () ratio | reduction

initial | final | start | finish

Ist | 110sq | 80sq 870 28 47.1

1, 200

2nd | 80sq |15X60 830 7S 92.6
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Fig.1. Standard specimen geometry.
(a) Tension test specimen(Unit : mm)
(b) Impact test specimen{Unit : mm)
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Fig.2. (a) Effect of molybdenum on hardness
solution treatment . 840C—1Hr W.C
(b) Effect of molybdenum on yield strength
and tensile strength.
solution streatment . 840C—1Hr W.C
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Fig.3. Volume percent austenite formed during
solution treatment at 840C with varying
molybdenum content.
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Fig.4. Plots showing the effect of aging time at
480°C on the amount of austenite present in
Mo-modified maraging steels.
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Fig.5. Effect of aging time on hardness of Mo
-modified maraging steels, aged at 480C.
solution treatment : 840°C—1Hr W.C
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Fig.6. Effect of molybdenum on yield strength and
tensile strength heat treatment : 840°C 1Hr
W.C,480C 4Hr A.C
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Photo. 1. Scanning electron micrographs showing the fracture surfaces of tensile-tested specimens of 18Ni

5%Mo, (c) 7%Mo and (d) 9%Mo.
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Fig.7. Effect of molybdenum on impact toughness
heat treatment : 840°C 1Hr W.C; 480°C 4Hr
A.C
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Fig.8. Effect of aging time on yield strength of Mo
-modified maraging steels, aged at 480T.
solution treatment : 840C —1Hr W.C

sletehsl Jais olde 4EEY 2dFe o
e 2aeUe]EY ddke] AgALRoRA 7
7o) Zast dojuivtn 4

b2 ofn

4.4 8

300KSI & 18Ni sf2alo]q Zold Mo# ¥ A&
Azkel Mste] B2 AF cavoleg oF ol AH
HM A3t 28 A3 oo AEE Ao

) 2A8tHE Aol A 5% Mo7AAE 4A
x}o}e Hels 3 7% W 9% Moo S A7
8% o 11%9 AF AU ES HAgd,

) odle] 9 aEfelEL] FAL AAA L oEF

Ui FAA A A AT 2HUolEE A EAY
Hef e xeitolES HAL 2A FAA 7
) 5% Mo 9] 75 480C 4~8 A% AJ&A] $AFS
izle]  zh4 glo] AdAE o ANAEZE et
Walet webd ddE 2A AsAA g HHAE
o ANZES €2 + U Mo &% 5%019+.

5. §0E38

1. C.G. Bieber ; Progress with 25% Nickel Steels
for High Strength Application . 1960, Vol.78,
No.5, p.99.

2. A.M. Hall: Review of Maraging Steel Develop-
ment, Cobalt ; 1964, No.24, p.138.

3. R.F. Decker, J.T. Eash and A.]. Goldhan
18% Nickel Maraging Steel, Trans. A.S.M.
1962, Vol. 55, p.58.

4. 1. Lin Cheng and G. Thomas . Trans., A.S.
M. ; 1969, Vol. 62, p.582.

5. G.J. Spader; Met. Trans.1970, Vol. 1,
p.2011-2014.

6. H.J. Rack and D. Kalish: Met., Trans:; 1972,
Vol. 3, p.1012.

7. Y. Asayama . Japan Inst., Met. . 1986, Vol.
50, p.695.

8. S. Takaki, Y. Tokunaga. Trans., J.I.M,
1982, Vol. 23, p.31.

9. FMEEEE, FBRIIAL.EEH, 1981, Vol. 67,
p.143—148.



