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Design and production validation of bi-color mould for new energy vehicle cup holder
HUANG Ke, ZOU Huajie, DING Renhua, XU Zhe, CHEN Siya
(Changzhou Vocational Institute of Mechatronic Technology, Changzhou 213164, China)

Abstract : Aiming at the integrated molding requirements of a bi-color structure with rigid skeleton and soft cladding for a new
energy vehicle cup holder, a two-shot injection mould design and process research were conducted using acrylonitrile-butadiene-
styrene(ABS3450) as the skeleton and thermoplastic polyurethane(TPU) as the soft layer. To address the technical challenges of
interfacial bonding strength between dissimilar materials (rigid/soft) and precision alignment forming, Moldflow 2026 analysis soft-
ware was employed to reveal the temperature-difference forming mechanism. By leveraging the characteristic that the second-shot
TPU melt temperature (199.7 °C) is approximately 40 °C lower than that of the first-shot ABS, the skeletal shape stability was
ensured while achieving molecular-level bonding between materials through the surface remelting effect at the interface. The result-
ing product deformation rate is below 1.25%. In terms of mould structure design, an innovative layout featuring a unified moving
half structure combined with stationary half side-core pulling was proposed. A multi-stage composite positioning system, comprising
guide pins/bushings, precision locating blocks and crowns, ensures precise alignment after rotational exchange. Crucially, all side-
core pulling mechanisms were innovatively arranged on the stationary half side. The first shot utilizes two sets of symmetrical slid-
ers to form the panel snaps, while the second shot expands to four-side synchronous sliders to shape the cup holder's exterior. This
design not only avoids interference with the core-pulling mechanisms during moving half rotation but also ensures lateral forming
precision. The cooling system employs six independent circuits and conformal cooling channels within the sliders to achieve thermal

balance. For the internal undercuts in the soft layer, a forced ejection solution was adopted based on the elastic properties of TPU
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material, thereby simplifying the mould structure. Production validation demonstrates that the mould operates smoothly, the bi-color

interface is firmly bonded, and the product appearance and accuracy meet the design requirements.

Keywords : bi-color injection mould ; mold flow analysis ; core-pulling mechanism ; forced ejection ; thermal balance ; auto-

motive interior parts

Rl VR4 Tl il DL 5 262440 7 )
I WA T 9 AR 4 AR R R A8 S A [ A e
RE U I G R ARt A T, 2734 N A 2
TR TIZ N EEMFCE TR, A
I TT B EE M i [ B 2SR 3 2 I SR AL iy i L %
P N % PR R A R AR R 2 W2 R
B EE R RS 5 R T 2R TR R

HRIT , B P 273 T 0 X 3 SRR BT Tk
HWFSE WA T USRI SR e 07 %
R Ze A B A 22 AR T ) SR W LR
W7 EESH SR, S REETRE IR 42 AR AT 2K 3
LIRS P S R 2 B S S ), R e v KN
Wl - T 057K L0 SR (ABS) I i 5 $A B PE R 4
Fi (TPU) 4K I R b A0 1 2 S 5 KA R A T 485
HLEE RS B BB T T, A FHR AR R

AR SCHE TR 5 B VR 2 AR FE R A 1 XU 45
Tk, B 5, 2t Moldflow 2026 #5537 434 , 46 7 4t
TR 25 R 0 S A A WL, BE T AT
P 5 UETT, TR EL A ST rp sl g —
GG+ AN ) $HhES B AT R T B8 L AT DN BT
BB, IR 2 R ARG R B E R X
POKEEE ; [RIE, S XTI AR N0, 5T TPU A4 kL3
PERFPES ISR HI 0 R AR 2540 . 24 7= 5
IE, B HLB AT RA 58 , P2 i A A o [ RS BE s As , LU
RIS AR BT R 5555 .

1 H@aH

TS BT e VR 2 PR FE R FH 02 1 M 5 7 ik
MFE ARG BT 1), SN m b ™%, %
T L8R RS A AR R A B AR
ABS3450 AU M L, iz BHE TH0E ABS, L1710
M RENME, B m i s b DL KL
R SRR, RS 6 O AR 7 L F I el A
Bl T PR AR e 5 ROTRGHE , TR B /2 42 g ™y
AR ABREER , AR AL nT SE B MIPE S 33 By
TEARFENR F A TPU A4 57 . TPU ARy —F 498
PEFRVEA , T AT A 1Y 0 5 el b | g g
S A N A RS KBRS0 B 7% B T
IR, HAS R R 3k i By B A T 0

TR, I REAE 2R A Rz oh AR AP A 3R

ABS hard plastic TPU soft rubber
K1 XEOFFESSR A
Fig. 1  Structure diagram of the bicolor cup holder

ZAMHFEAME KT K 155 mm, 98 100 mm, &
68 mm([&] 2), AR BEAT M~z i =, Al [ s i
PIASKB . Frd il b Bt 4 Abnd e,
TG R E . B NRRHE A T 02
O S REB RS G FRE A R R T AR
RS, TPU SRR ES ABS B Jo 1 Al 2 [ 45 5 74
[, 996 R S 52 37 Aol P AN D Al ) T A
Ko MBI AL AE SRR B A A 0
Jeiy RBE AR B AR A4 il DA T XA L ¢
THE I T/ 20K, R S B4 it 5 T2
AT S — BT kXL

Snap
locations |~z

68 mm

The bonding
interface

2 WG EER T
Fig. 2 Main dimensions of bi-color cup holder

2 HRBLTIESHT

JF Moldflow 2026 # 4, % H I M H S
#1 (Overmolding) 73 M7 ¢ 51 Xif XU €2 il i 4 i 780 1ot
AT 2 BT o o AT B AR g B — B0 T A
(ABS3450) 5 55 — I B AR FE(TPU)Y AL A, P A% 25 A1
HJ3D MG, TESEBEWT 58— ABS Kk



AT, A AR T A E B B R A e

169

TR EE 240 °C , B ELIRLE 60 °C; %5 — 5 TPU A IR &
200 °C, 5 ELELBE 40 °C, ZF IE AT 22 40 °C 7 &
XU 3 R A b SR 22 1R . Fe s R
Sl /T S U0, S PRI AR I AR A Sl
b5 PR 26 R 2 B A e, S5 KR ) ok e 3
JET1090% . RHIBT I E N 20 s 2f—5F ABS M
T R R A U AR T B 55 4 TPU
MIRFE B Be FHE A IR S BE T S 8T . 40 #r
SERANE 3 PR,

] 3a A4 AR FEIRBRAR e, I A 50 4 S 7 Y
Jis T 5 B (8] 1.422 s, F 3805t i v i R 8l i ik
£225.1 cr/s; 81 3b B IRARE AR R AR 2k, o n I
A [E] 2R 2.108 s, $5c R 70 8 B ik 1121.8 em/s; —
F IR A [H] 5 R 1) 22 5 R R o L A5 R R AR
KR st TR] . B 3¢ R T Bk HE 72
JEIS PR o3 AT = B, o i = 199.7 °CL B
FETE MR (ABS A4 J57) B B R TR BE AR 24 40 °C. X —
JEE 25 ) T WU 98 e e v B — R R AR B K

Pathlines Pathlines (Over molding)
Time=1.422[s] Time=2.108[s]
Speed P & Speed 7
[em/s] @ [em/s] - "
12251 & B j1i218 -

168.8 841.3

|560.9
280.4

\

0.
Scale(200 mm)

(a) Fill time of snap-fit panel

Deflection, all effects Deflection, all effects: X

e & 1

[mm]

[mm] Q 125 e

JL75 &g I .

1.32 057

-1.00 —
IO.89 I
0.04 g2 07 =y
| =

003 e X ‘
Scale(200 mm)
(e) Total warpage analysis results

Scale(200 mm)

(f) Warpage analysis results
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(b) Fill time of anti-splash cup holder
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Fig. 4 Structure design of moving mould
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Fig. 9 Sectional view of mould structure
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