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Simulation on power spinning process for TB6 titanium alloy cylindrical parts

Zhu Enrui, Cui Xia, Guo Lulu, Ouyang Delai
(School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The spinning process model of TB6 titanium alloy cylindrical parts was established, and the deformation process of workpiece
under different process parameters was simulated by finite element software. Then, the force and deformation characteristics of workpiece
during the spinning process were analyzed, and the influence laws of process parameters such as thinning rate (30%-45% ) , deformation
temperature (900-1050 °C ), spindle speed (3-6 1+ s™') and wheel feeding rate (1.0-2.5 mm - s™') on equivalent stress and equiva-
lent strain during the spinning process were studied. The results show that the deformation temperature and the spindle speed have little
influence on the forming quality of workpiece, while the wheel feeding rate and the thinning rate have significant influence on the forming
quality. With the increasing of the wheel feeding rate, the roundness accuracy of outer diameter shows V-shaped distribution, and with the
increasing of the thinning rate, the maximum equivalent stress and the equivalent strain of workpiece increase accordingly. Thus, the opti-
mal combination of spinning process parameters obtained by comprehensive optimization is the thinning rate of 30%, the deformation tem-
perature of 1000 °C , the spindle speed of 4 r + ™', and the wheel feeding rate of 2 mm - s7'.
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Fig. 1  Assembly diagram of model
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Table 1 Dimensions of model

AN/ mm @120
B R B /mm 150
BAEAME/mm @140
TAFA A/ mm @120
T A5 B2/ mm 80
JiEfe 242/ mm 120
TEFS 5 B/ mm 30
SIS/ () 180
JiEse 19 A 2 4%/ mm 5
TR BT S/ (°) 30
TR/ (°) 25
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Table 2 Selection of spinning process parameters

E 234 B
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WEBH 1450 W - (m® - C) 7',

1833 Thermecmaster-Z Y L 52 56 ML 7E 900 ~
1050 °C 251 T X% TB6 B4 4 AT 45 1 1 b 722 A8
FEARSCE, RO AR B 5 5 AR RS M i 28
B PR B TS AR 9 1 i s R R
1.3 ST MmELls

SINT AR R Ty R - R 3
R T R ETARCR, R B KR AR p D R
[E1] o PR ) o ot 65 SR ) 3 R RO AT e K
W, 7S T AR XA FE AR T B R gy 7 A W A48 5 HL 3B
KGR, TR\ &5 5 PG G 7 T (AR BT 2 Al
X153 A%, ekl 4 21000 M R ALE B H
WM, AR TR AR, 5™
FEAEAR A R R AR AL, MR SIS, R
A A ik B AR BOR At A v T
1.4 HBRTEER AR EIEHIE

SR BT R AR AT DAY A R TS ]
HRTFEE I UE IR 1 BT a5t K R B 75 6 2 AR TE M
B B REAE K 4347 LA 8] X 38 N 2 I BE Y 5% ~
10%, #FMACHERI R B B 2 S Y ik
FHGEH 10000 BRI Z AR M RERY LU IE AR fh it 2

A Xtk £

EY

vk 3 (D 1257 9 A 2 4 B A T



RIS H bSO BT 47 2w (D) B Tl

128 b2

JES 53

N 548 4

0.6

04

02 -

Bfe 5 WAL LA

0.0 -

0 10 20 30 40 50 60
B ) /s

K2 #hre5NReRLE

Fig. 2 Ratio of kinetic energy to internal energy

i1 2 A, TR R IR B 109% Z A, w4
TRZME, Ot T TS e s Wk, R4
FET RSN, WA EAMAEE S, IR, HZE
WitaE Tk, FaE e h 2y HUAHIE /N T 0. 05, ik
IR TR Jo R R B 2 1

2 BEEMLERE 2 AT

BEFE AR, BEReTE TR DU IRER it Tk
(EERUN T2 KA A, B RN 1724 T
Hiae i b, RIS, SN B N,
TR T A @ e AR AR, & E e A —
FEMRIAYEARTE | MR BRI S, RIS,
BEJEL[A) o0 A S 75 ¥ 50 S e T T AR O Jo i 1) 43R
TH R MR B RG B R RE TS O 2 ke il it E T A%
PIRHR . 1/4 fmBE ., 172 W REAN 3/4 155 BEAL 43 5 A
R A, ARSI BEH 4 A0 I REJEAE (8] FR
900, IR 4 ML RERES(E, 4 S
R JEL R 1 e KA 5 e/ IMEL 2 22 BN BE R 225, %)
TEEJE N 5 ~20 mm B T fF, BEJE g 22 /N T
0.2 mm, FMZIRI BRI R e e OF 5 TR 51
12 S AME Z 18] 19 5 K 22 5 /M 22 22 (5 1Y
172, XFBEERT 2 mm, HNE/NFH @150 mm 1)
A, HAMEIR EEAE FEAE /N T 0.2 mm B2 T
B BRE MR 5 R A R Ak 4 B A LA
JETHRERA, WE 3 FiR, B TAEE TR —
BELE E IO AR B, 2 4 H st B A2 11
RN AR AR N2 . T2 S HOE e T R A 8

M, A B T2 S H00 LU R = e s
R RLE LWL 2 P4 DT ESECTEE T
R, RIS EONE, SR 1 A4S

117
S W
L

3 AMEIE AT A
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Fig. 5 Equivalent stress cloud maps of workpiece under different thinning rates
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Fig. 6 Equivalent strain along path under different thinning rates
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precision of workpiece under different thinning rates
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Fig. 8 Equivalent stress cloud maps of workpiece under different deformation temperatures
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Fig. 11 Equivalent stress cloud maps of workpiece under different spindle speeds
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Fig. 14 Equivalent stress cloud maps of workpiece under different wheel feeding rates
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precision of workpiece under different wheel feeding rates
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