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Accuracy and defect control on multi-pass spinning for 7055 high-strength
aluminum alloy cylindrical parts

Sun Yuqing, He Yonghai, Cao Xuewen, Yang Yantao, Bai Xiaolei, Liu Guangzu
(Xi'an Aerospace Power Machinery Co. , Ltd. , Xi'an 710025, China)

Abstract: 7055 aluminum alloy combines the high strength of steel with the low density of titanium alloy and also has good corrosion resist-
ance, and the cost is much lower than that of titanium alloy, so it can be widely applied in the manufacturing field of solid rocket engines.
Therefore, by analyzing the influences of blank properties, material spinability and temperature on the machanical properties of 7055 high-
strength aluminum alloy, a reasonable process test plan was formulated to study the spinning forming accuracy and defect control methods of
the material. Then, by carrying out multi-pass spinning tests on 7055 high-strength aluminum alloy, the influences of spinning temperature
on forming defects and the influences of spinning wheel forming angle and feeding ratio on forming accuracy of workpiece were obtained, and
the process parameters were determined when the spinning accuracy was optimal with the temperature range of 90-110 °C , the fillet radius of
rotary wheel of 6 mm and the feeding ratio of 0. 40-0. 45. Furthermore, the multi-pass and large-thinning spinning of 7055 high-strength alu-
minum alloy cylindrical parts with the wall thickness from 8. 0 mm to 1. 6 mm was achieved, laying the foundation for the material to be used
in spinning of solid rocket engine casings.
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JEZ1h 550 MPa, M RA R 25% , 1 18 1 155 5 i
JE ) 7055 R sn A 4 15 B2 5 2 650 MPa, {HAff
KRR E 15% A A7, o T 158 568 7 48 1% B2 o0 40
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Fig. 1 Structure diagram of spinning blank
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Table 1 Chemical compositions of 7055 high-strengh

aluminum alloy ( %, mass fraction)

Cu Mg 7Zn Zr Al
2.2 1.8 7.8 0.13 'S
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Fig. 2 Physical image of spinning blank
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Fig. 3 Continuous heating diagram during hot spinning process
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AN TR A AS B, WO R B8 T3
GHA R B RIY , NS TR RE
MK S B, A 90~ 110 CILRINAT, T4
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Table 2 Test schemes of different spinning temperatures (°C)

RN e R 1 2 3 5 6 7
i e gL Eim (W) 90~110 130~ 140 140~ 160 160~ 180 180~200 400~450 (XTHR)
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Table 3 Test schemes of different process parameters

R = 8 9 10 11 13 14 15 16

Jiiszednd 0.35 0.40 0.45 0.50 0.50 0.50 0.50 0.50
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SH X G A3 BT A [ e T 3 B e T A Y B
FERIA, 1E 90~ 160 C YLl N, BE& ek i A p b

Th, BEER2E B AR IR 22 1 2 BT, wniE 8 fir
TR ISR 7055 R AR A 4 Y i e IR AR B R
120 °C, MARHWASIE H 7 bl I B2 T v i 3 K, e
RO FE RS IR BN WA, I 5 RS TR R AR BB
W 0 A T TR 90 ~ 110 °C g iie e A2 36 T I 2%
TSI DX 52 B 303 38 5 1 I #A IR J3 F AR TR 44, 4
TR SR B, AR BT AW, MR G T
SAVETERE S T 2 PR RE B A B B, (PR 2 R Ak 2 T

A M

7

VR eE (T 4 (=07 2] B Ll 0 H B 1 YT [ 24 Y M1 B o FRL



H H o AU e S L L Rk TE i A R 2 =) 7 Bl Tl e

S

EEZ LRI

180 Bk

o5 48 4

4 R

Fig. 4 Spum part at room temperature
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Fig. 5 Spun part at temperature of 90-110 C

K6 180~200 C il T AU 1
Fig. 6 Spun part at temperature of 180-200 °C
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K7 400~450 CiliEE T HIBEE 1
Fig. 7 Spun part at temperature of 400-450 °C
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Fig. 8 Comparison of forming accuracy for spun parts at

temperature of 90-160 C
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Fig. 9 Influence laws of fillet radius of spinning roller on forming accuracy
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Fig. 10  Influence laws of feeding ratio on forming accuracy
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Table 4 Multi-pass test schemes
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Fig. 11 Three-pass spun part
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Fig. 12 Fluctuation along axis for wall thickness deviation and
diameter deviation
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