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Table 1 Cheaical Compositon of 18%-250 Maraging steel

Ni Co Mo C P s Mn Si Ti Al Fe
Analysis
(vt.%) 18.40] 8.31 | 4.96 0.013{0.001/0.004| 0.005{ 0.029} 0.48 | 0.11} Bal
wt,
17,0 | 7.0 4.6 {0.03 |0.010}0.010{ 0.10 | 0.10 § 0,3 }0.05
Spec, -~ -~ -~ - ~ Bal
19.0] 8.5 5.2 j Max | Max [ Max | Max | Max | 0.5 | 0.15
*  MIL-S-46850D



Table 3 Variation of reduction ratio

Table 2 Variation of feed rate

Roller Reduction Ratio eed RPM
geometry of Rollers {(mm/win) {rev/min)
R

Ga)| () | (B 1| s

VA 25 6 8 Z: 4 I 150
300

Y 30 5 8 Y:3 i 225

X 30 4 8 X:3 N 300

and feed rate

Table 4 Variation of roller geometry

and feed rate
Reduction Ratio Feed RPM Roller geometry Feed RPM
-“1Z|Y X | (m/mird) [(rev/min) afdeg)]| R(mm) |8 (deg)| (mm/min) |(rev/min)
1 ] 11 5
1 4 3 3 I |1 - 1 30 4 8 1] 150 200
T| 2 2 113 |25 | 3 4 3 2
I 5 4 11 v {300 ) 30 8 8 V| 300
Table § Mechanical pmperties of 18% Ni-250 maraging steel
Properties ensule 0,2¢ Yield|Elongation Re?wction Notche NSRe
No, th | & th o s th
Cond il O (%) ¥V IS | s
Preform + SHT
7. - -
A (s Recieved) 160 133 17,5 7
g | Prefors « ST g %67 7 - - -
+ Aging
C SHT « F/F 192 181 2.63 - - -
D F/F + SHT 286 278 5.8 - 272 0.98
+ Aging
+ SHT
E k¥ . 305 305 4.9 - 259 0.85
+ Aging
¢ Notch radius = 0.018 mp max. , Kt =17
Table 6, Result of uniaxial hydrotest of the very thin
high precise motor cases.
Burst Pressure| o!) | 0eq?)
Test No. | Thickness . i X S-F)
(m) (psi) (Ksi) | (Ksi)
1 0.44 3186 306 | 149.83} 1.36
2 0.4 2933 310 | 152.2 1.4

1) Hoop stress calculated form burst pressure
2) Fquwalent stress calculated from -easmed strain at

2500 psi pressure,
3) Safety factor obtained from yield strength of 290 ksi,




Preform 1st F/F 2nd F/F
p—— p————r — Aging

{t=5um) (t=3mm) {1=0. Sam )

{tube for test)

Fig.1 Fabricating Process of a very thin wall and high precision motor case,

Fig.2 Procedure of flow forming experiment : a) machined preform, b) 1-pass
flow formed tube, c) 2-pass flow formed motor case.
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Fig. 3. Effect of feed rate on the thickness increase and the Fig. 4. Effect of relative reduction ratio of X-roller on the
diametral growth, thickness increase and the diametral growth at
constant various feed rate.
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Fig. 5. Effect of X-roller geometry on the thickness increase »~ Fig. 6. Effect of feed rate on the surface roughness of flow
and the diametral growth at the various feed rate
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formedmotor case(X-roller geometry : a=30deg., R=4 mm,
P=10deg., relative reduction ratio X-roller : 10%5).

Fig.7 Optical micrographs of 18Ni,C-250 maraging steel : a) extruded and
aged preform, b) flow formed to about 90 X and aged motor case.

Fig.8 Appearance of burst motor case after uniaxial hydro-burst test,



