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Research on Incremental Forming of H62 Copper Spiral Corrugated Tube
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[ABSTRACT] In order to study the forming method and forming limit of H62 copper spiral corrugated tubes, ABAQUS
simulation and experimental research on tube incremental forming are carried out. For the first time, the spiral corrugated
bellows are processed by the incremental tube forming method. Through the combination of simulation and test, the process
parameters of the incremental forming of the tube are optimized, and the forming precision and forming limit of the H62
copper spiral corrugated tube were improved by theoretical analysis. The test results show that when the single feed of the
tool head is 0.50mm, the spindle speed is 10r/min, and the axial feed speed of the tool head is 6.7mm/s, the thread depth
limit is increased. When the thread depth is 2.5mm, the forming quality of the bellows is the best, and when the thread
depth is more than 6mm, the forming quality is remarkably lowered.
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Fig.1 Tube incremental forming principle
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Fig.2 H62 copper tube true stress—strain

®1 HEEEXSH
Table 1 H62 copper tube related parameters

B | AtE | R | TR R R
/g-em?) | /GPa /MPa 258 /MPa

8.50 119.94 500.10 0.0708 667.36 0.33

THAA L

F2 REHRELEEMNEUSE

Table 2 Simulation parameters for different single feeds

Estiligiy THEH A | THHR WRSIRE

/(r+ min") /(mm- s 4t /mm /mm
15 5.00 0.30 3.00
15 5.00 0.50 3.00
15 5.00 0.60 3.00
15 5.00 1.00 3.00
15 5.00 1.50 3.00
15 5.00 3.00 3.00
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Fig.3 Simulated strain cloud diagram for different single feeds
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Fig.4 Material accumulation occurs in later stage of forming
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Fig.6 Simulated strain cloud diagram with different friction coefficients
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Table 3 Simulation parameters for different friction coefficients

F Al THSHE | TRSKRRE B | IBSORE

[r-min') | BEEE /(mm-s') | 44 /mm EX 0 /mm
15 5.00 0.50 0.05 2.50
15 5.00 0.50 0.10 2.50
15 5.00 0.50 0.15 2.50
15 5.00 0.50 0.20 2.50
15 5.00 0.50 0.25 2.50
15 5.00 0.50 0.30 2.50

TR B RIE T3 3R, PR 45 2 O A ROE i BB AR )
IR DL A A

MRAERIZE S, Ho2 Hi 1 it iR MR e H SO I, 7
FESE R BRI A TE BU S, BEFR BRSO L Y3, BB Je
WAL IR TRA A8 B BE Ty AT DL NP 7 B 7 o A8 A RE
JEE Rt WRECTR BE (A3 TS s vk ) , IR EIRBEHR
I, JEE8 R AOBOK , B R 15 0 ™

3 BEMEIE

R 5E G R H62 MR ER U, W T 8
Fn i) T HS,, T HSKAT 0 B4R 8mm HEHEkk,
TS 1 BE AR [ 7 FEATUAR b, FERT LA 45 4
LR A Aria sl BB T HSL AIAR TR, T DA e =
TN B MREOREE MRS B (AR e 80

ARG B T B B MG S BRI, TR E ) —
e B O AR A T ZRE MR B R & U
YT IAT EF 38 0 B A R LA T ek DL 2
B R Y 0 25 7R B TR e FRATLIR 38 T e

1.06
1.04 -
1.02
1.00
0.98
0.96
0.94
0.92
o 0.90
0.88
0.86
0.84
0.82
0.80
0.78

BRAZCR S /mm
E7 AREERHSEMEEXZR

Fig.7 Relationship between different friction coefficient and wall
thickness of tube

E8 HEEMHEIALRKE

Fig.8 Incremental forming tool head and device
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Fig.9 H62 copper spiral bellows experiment results
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