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Precision manufacturing technology on slender thin-walled
engine metal shells

Wang Beiping, Han Dong, Wang Zhaonan, Zhang Yan, Xiao Lijun
(Xi'an Aerospace Power Machinery Co. , Ltd., Xi’an 710025, China)

Abstract: Two main technical approaches to realize the integration control of shape and property in the precision manufacturing of slender
thin-walled engine metal shells were expounded, the technical route of processing metal shells by deformation heat treatment and deforma-
tion aging strengthening technology schemes and the strengthening mechanism of metal materials were described, and the key parameters of
spinning heat treatment process for F154 steel, 30Cr3 steel, 30CrMnSiA steel and T250 martensite aged steel shells were obtained. Then,
the goal of intergrated shape/property control for F154 steel, 30CrMnSiA steel and 30Cr3 steel shells was realized by applying the billet
quenching and tempering pre-strengthening tempering temperature of 570-610 °C and the spinning deformation rate of more than 75% , and
the contribution rate of deformation strengthening to strength was about 20%-30%. Furthermore, the engine metal shell with the tensile
strength greater than or equal to 1700 MPa was obtained by T250 steel after heat treatment at the solution temperature of (820+10) °C and
the aging temperature of (520+20)°C.
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Fig. 1 Schematic diagram of metal shell structure for product 1

F154 SR —FlEE . LB T 2RI R A
Ffr, 30 BT R [ R A B AR, RN E N T
20 g 70 AR5 B IRk 28 ~ 43Cr3SiNiMoWVA
A1 R v e R AR T BIE R — AR L 2N A
KL (1% T 24 00 P R B Ry g S ok BRI, iR T2
PEGE, T B e R, FEAR A /N AR OR K sh

Ol w00 4]

BLFEAR A
1.2 30CrMnSiA Rz

Bl 2 Ry ik BE K s AR S5 1 (LUR fTFR ™ i
2), FEAEIH 30CrMnSiA A9, BORBLHIERE R, =
1075 MPa, 4K <0.2 mm (QJ 3199—2004*
— YR HLEH 0.35 mm) ,

[—Toz] (Ol 2008 [1]

1.5

@125
|
|

I
125

2000

B2 0 2 B4R re et R B 1A

Fig. 2 Schematic diagram of metal shell structure for product 2
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Fig. 3 Schematic diagram of metal shell structure for product 3

30Cr3 BRTE F154 My &Lt [, 48w ik, 4H
g, B TEILE, TAMEES F154 80K,
PRATSEBLE FRASHE RN T, SCHEk (7] 160
30Cr3 ek BT e £ T IE AR AL BB R 12, AR5
TR Ay SCER (8] B AR B, 30Cr3 YK
WEZH 2L T A A g B T 20 JS S I 8 /0N, T EL
B8 TREMML, @A T AR E I TRE,
WXL ST RN B4R [ K 4 JE e R B AL T T
pNES T

1.4 T250 R

Pl 4 hy ks B R e = e IR 250 (LA fRTAR
A 4), Hoth, D~ D, NS ER, MR
T250 #A = 5k B 5 [ AR B 204N, PLPisk R, =
1700 MPa, i K 3 A = 6%, W BE 3 B i) 18 B h
0.25 mm, HZE X 0.75 mm, [BJE K QJ 3199—
2004 ) — bR IEELSR

T250 BB R TS . iR, PR AR
AR AR TE A VERE AL AR BN, R TE

0.25

0.75

1.25

D,
D,

D,
Ds

2000

B4 74 R s iion BE

Fig. 4 Schematic diagram of metal shell structure for product 4
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