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Study on machining technology of
single-piece closed wave-shape spring

NIU Jinbo, CHANG Tao, LI Zhijun, LIANG Wei
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: Based on the finite element ABAQUS software platform, the numerical simulation and
analysis of the single-piece closed wave-shape spring are carried out. The relationship among thickness
of spring material, punching force, friction coefficient and springback value at circular angle are
studied. The design specifications of stamping die and processing technic specifications of wave-shape
spring were obtained. The single-piece closed wave-shape spring manufactured with these
specifications has been used in a kind of UAV engine. The engine has been passed the ground test. This
shows that the processing technology of the single-piece closed wave-shape spring is reasonable,
correct and effective.
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Fig. 1 Structural diagram of single-piece closed
° wave-shape spring
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Tab. 1 Mechanical properties of GH4169 strip-shape material (solid solution at 20 °C)
/MPa /MPa 1% /MPa
520 915 0.22 2 040 000 0.22
2
Tab. 2 Design requirements and performance parameters of single-piece closed wave-shape spring
/mm /mm /mm /mm /N
D d o H N F
16~240 - 0.2~1.4 2.0~7.5 3~6 -

95.6 86.6 0.25 55 5 19.6
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Tab. 3 Simulation results for springback height of

wave-shape spring under different impact pressures

1 2 3 4 5
KN 9 12 15 17 18
2.1 32 4.9 5.25 6
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Fig. 3 Relationship between thickness of wave-shape

spring material and impact force

4
Tab. 4 Simulation results of springback

under different fillet radius

1 2 3 4

4.5 5 5.5 6

6.3 6.8 7.1 7.3




74 2017 8

1.5F D
s k= 4
= 1. 3F
g
5 L
‘% 1.0f R=97.15 mm R,=88.15 mm,
g ( )
N 0.9f
__é i N
0. 74— : : : : >
0.10 0.11 0.12 0.13 0.14
4 1
rp= T 5
b El‘
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Fig. 5 Wave crest dimension of

unfolded wave-shape spring
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Fig. 6 3D model of stamping die
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