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3D Model of the UPTIS tire
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Table 2 The basic dimension of the UPTIS tire
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Figure 2 The mesh model of the UPTIS non-pneumatic tire for processing simulation
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Figure 3 The optimum gate position distribution for the UPTIS tire
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Figure 4 The design of the gating system for the UPTIS tire
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Figure 5 Simulation results of the filling time for different gating systems
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Figure 6 Simulation results of flow temperature difference in front line for different gating systems
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Figure 7 Simulation results of warpage deformation for different gating systems

T ARSI 3 M (9 45 2R TOUI 58 11 07 S8 B PO 17 A58 11 07 58 7 T 5 111 5 8 o, 58 10 0CEE ) 09 22 0
TR il ity BT A 4 AR S35 B R Bg A 2 2R AT R R L R Ak B TR+ B8 11 O R R
L. ARBE R BE 11 R AN BT ) il B S R O 22 1 . TR I g 10 RO i 2 T OB B T TR
MR R LA R BAR ORI s EL 58 H 0 i 22 2 i B S A A 08 S T 2 52 WD ) o 2 TR b mT LA O T
I+ 58 1 o 8 G B R D7 20T

3 ExRELBEIT

TEAf 8 TN -+ 58 10 1 B AL 5 38 o AT 58 BB 19 T2 2 M J2 (A5 BEAT B 98 1 AR SC LA T - ¢
H R BEFE X G 0 I T LSBT T AR TS I e L T 2 4L o Jerh I S8 S 96 e i i AR R i o A
T ESHHINA G A S TR IR BT D ) 52 50 YR P AR U A T2 2 B0 R 45 AR 19
R AR T 2SR AR G )73 . ASOK IEZ SR BT AR 5 BUE R AR 45 5 ok, vk ot A
T BE I AR FEE DR TS T 0 R T RF ) 760 v 40 A 1] 458 A S 46 PR 3R 4 DR R 8 B D A4S K SF L 57 116 IE S
R, U AR L AR A 3 SR i A2 B o0 B S 86 5 2R L B E 4% AR R e I8 N X LAY TS S R
B VP T2 S B0 B 28 5 R 3R Y 52 ) 1) g 3 AR L RIS A S8 NS R I TS G .

L5 PERMERE B LA S SE PR B0 FEPRIE T 22 807 — > B Bl 2 Y 25 1R T R AT 1E 22 46 T

10. 14028/j. cnki. 1003-3726. 2021. 08. 004



.32 . = i I i i 2021 4E 8 A

ZWE M E . SBORI U E T BB 30°C.35°C . 40°C . 45°C s FE R IR BE 190°C L 200°C L 210°C
220°C ; {REE ST 70%.75% .80% .85 % ; {5 FEAT[A] 155.20s.255.30s; R HIAF[A] 10s.15s5.20s.25s; 3£ 3
HLE N E 5 K44,

£3 ZREES5KFRIT

Table 3 Design of the experimental factors and levels
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Table 4 Simulation results of the orthogonal test

UG A B C D E BT R/ % AT /mm
1 1 1 1 1 1 6.98 2. 22
2 1 2 2 2 2 7.27 1.91
3 1 3 3 3 3 7.93 1.52
4 1 4 4 4 4 8.76 1. 60
5 2 1 2 3 4 6.91 2.09
6 2 2 1 1 3 7.40 1.52
7 2 3 4 1 2 7.84 2.02
8 2 4 3 2 1 8. 24 1. 82
9 3 1 3 4 2 6. 85 1. 65
10 3 2 4 3 1 7.04 2.02
11 3 3 1 2 4 8.09 1. 86
12 3 1 2 1 3 8. 32 2.13
13 4 1 4 2 3 6. 85 2.09
14 4 2 3 1 4 7.10 2.16
15 4 3 2 1 1 8. 00 1.63
16 4 4 1 3 2 8.41 1.82
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Figure 8 Main effect diagram of different process parameters
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Figure 9 The warpage deformation and volumetric shrinkage for the scheme of A1B3C4D4E1
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Simulation Analysis and Optimization Design of Injection Molding
Process of Non-pneumatic Tire

NIU Jin-po'*, ZHU Hua-jian*, LI Fan-zhu'*, HE Hong”" s WANG Run-guo', LU Yong-lai',
ZHANG Li-qun'
(1. State Key Laboratory of Organic-Inorganic Com posites s Beijing University of Chemical Technology ,
Beijing 100029, China; 2. College of Mechanical and Electrical Engineering ,» Beijing University of
Chemical Technology . Beijing 100029, China)

Abstract: Taking the new non-pneumatic tire UPTIS as the research object, the Solidworks is used to establish the
geometrical model. and the tire injection molding process is simulated and analyzed by Moldflow. Polyurethane (PU) was
selected as the UPTIS material. And the PU material was measured by capillary rheological tester, DSC, DMTA,
universal tensile equipment. The Cross-WLF equation was used as the rheological constitutive equation, and the parameters
were obtained by fitting procedure according to the rheological curves. The influence of gate position and quantity on filling
time, front flow temperature difference. warpage deformation were studied. The influence of melt temperature, mold
temperature, pressure holding pressure and time holding pressure on molding process was studied by the orthogonal test
method, and the molding process parameters were optimized.

Key words: Non-pneumatic tire; Rheological constitutive equation; Orthogonal test; Injection molding; Simulation analysis
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