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Industrial design and sub component injection molding assembly in mould design
for fitness wristbands
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(1. School of Mechanical and Electrical Engineering, Zhejiang Business and Technology Institute, Ningbo 315012, China;
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Abstract : In the industrial design of fitness bracelet injecting products, it is necessary to use injection molding to form two
independent plastic ring sub parts on the basis of the already formed ball ring parts. To address the molding problem, a three plate
mould was designed to achieve automated injection molding production of independent plastic rings for fitness bracelets. In the
mould, the first step was to use a two-stage pin-point gate runner gating system to solve the difficulties of synchronous production of
multiple fitness hand ring products in multiple cavities and synchronous independent injection molding of multiple sub parts in a
single cavity. Secondly, the difficulty of automatic demoulding of two sub parts after injection molding in a single cavity was
achieved through the use of partition settings for molded parts and integrated driving of molded parts. In the design of partitioned
molded parts, with the center ring of the spherical ring part as the boundary, combined with the needs of demoulding, the single-
cavity molded parts were divided into 6 molded parts. Two molded parts on the outer side of the central loop were set as side slide
mechanisms for side core pulling and demoulding, and one molded part was set as a delay slide mechanism for side core pulling and
forced demoulding. The three molded parts on the inner side of the central ring line were set as a composite inclined top mechanism,
which was used for three-way synchronized core pulling and demoulding in the narrow area on the inner side. The mould was
opened in three stages, which effectively realized the automatic demoulding of channel waste and ring plastic parts, as well as the
injection molding assembly of two ring plastic parts on the spherical ring parts, providing a new industrial design method for this
type of product.

Keywords : industrial design ; fitness hand ring ; sub component ; injection molding assembly ; mould design

EEWE: WA EEIT MBI H (Y202455906,Y202351814)

BIEEE: ARz, IR, FEWr AR H B S HE 7 aisdh L EE

WeFs B HA: 2024-11-03

5 A B, AEIS AL IR, 5 A8 S TR Tl i+ 5 F 2N P AR AR T[], TSR, 2025, 53(1): 113-118.
TU Qiuyan, XIONG Yunxing, LIANG Li, et al. Industrial design and sub component injection molding assembly in mould design for fitness
wristbands[J]. Engineering Plastics Application,2025,53(1):113-118.



114 AR

2025 4E, %5 53 4,45 1 1

g B T BE N —FPi g 710 = N B e i, LT
v ZE AV TR TR P R 6 RN AE K i A
OB, {5 TR A AR RE R X T e A
PEAT A EEE R, — R U, f B 98 A S BB R R
JE B A A RL, QR A A sk T AR EERE, LAsRfR
i PRRSUE PR A2 PR B T A 2R P Bl A
I T — T E A AR T R
I AT BN T T 43E, AR — 25 e A5t
O TRl A2 N 96U H Ot Bk 0 2 R Tolk A = 28
oo HTU LR, EHL GRS T BT
LK AR SR FH S A PN 2B T — WS 1) i
RS B, BEit T — RS =R
JIFR) 1 523 T A AE T4 L ) P A, A
ARV T e B = Bl ) B AR ) 2 AR, R i i 1)
TR L T — Mo i 2% ik
1 BEFEIIEEET

{5 F-F8l il 3 Ao R4 Can & 1 BT ) 1Bk
Bl Q,,2 IR HI fTH2., BREE Q,H 3 Pl Al Ay BR
IR L B A, BRI Q, 1Y 3 AP BR 4y
BN KERa, ~a,, FERD, ~b,, Nk, ~c,o KERa,
a,, 1Bk b, M b, AR B 2 FAS IR ELAR () e 8
Bk B, M B, B, M RRFHEEER, B, hy /N i B
Bko FRAHLFTH2 A PRINER R B AT FEEER | A~ K3
FEER B, 14 4~/ NEEEER B, TR E] M6 BB 3 4L Z,
i i P R] A IRE i FL Z,, PR ER R H FTH2 A
HAAEBRIE Q, 1o BRI QA Tl , Mt HI P i &
Gf RN R4 TR IS R A SR T R
IMARHT A H2 R 28 7 R, bk R = B/
15 W SR FH S (POM), J-55 2y 988PA (36 I M-I /A

Q,—Ball circle; HI ,H2—Ring body; B ,, B,,—Massage balls;
a,~a,—Large balls,b,~b,—Medium balls, c,~c,—Small balls;
Z,—Elliptical through-hole ; L, —Connecting link
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Fig. 1 Fitness hand ring
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Vertical view

Q,,H1,H2,B,,B, a~a,,b~b,,c

~c,,L ,Z —The same as Fig.1;
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t—Inner wall core wall thickness ; P, —Symmetric intermediate layer;
C,—Centerline; E1~E4,M,~M,—Area numbers ;
F,,F,,F,,F,—Core pulling direction
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Fig. 2 Structure size and injection molding difficulties

for fitness hand ring
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Q,—The same as Fig.1; 1—Delay slider; 2—H1 side slider; 3—H2 side
slider;4—HI1 side lifter block ; 5—H2 side lifter block ; 6—Lifter head
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Fig. 3 Single cavity molded part design

(c) Lifter block setting

(d) No lifter block
Q,,E1~E4,M,~M,—The same as Fig.2; 1~6—The same as Fig.3;
8—QGuide pin; P1~P7—Parting surface serial number
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Fig. 4 Single cavity parting design
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Q,, 5, F,—The same as Fig.2; 1~6—The same as Fig.3;
9~12—Spring pillar; 13—Core insert; Y —Dovetail groove;
G —Positioning circular groove
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Fig. 5 Lifter design
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1~13—The same as Fig.4 and Fig.5; 14,16, 17—Locking block; 15—
Angular pin; 18—Ejector plate; 19—Lifter base; F;—Lifter ejecting
direction; T,—T type guide rail; G,—Primary point gate runner;
G,—Secondary point gate runner; Y, —Delayed angular hole
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Fig. 6 Design of delay slider mechanism
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(c) Moving mould

(a) Mould 3D shape
6,14~17—The same as Fig.6; |8—Ejector plate; 20—Locating ring;
21—Upper clamping plate ; 22—Stripper plate ; 23—Fixed mould plate;
24—Moving mould plate ; 25—Mould foot; 26—Lower clamping plate;
27—Screw ; 28—Ejector retainer plate ; 29—Stop block ; 30—Spring;
31—Draw hook; 32—Guide pin;33—Guide bush;34—Nylon buckle;
35—Return pin;36—Guide rall; KM, , KM, , KM,—Mould opening
surface; V1, V2—Mould cavity serial number
K7 B
Fig. 7 Mould structure
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(a) Front sectional view (b) Left sectional view

1~36,G,,G,,V1,V2,KM~KM,,Q,—The same as Fig.6,Fig.7;
F,—Mould opening direction; 37—Small pull rod; 38—Pulling rod
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Fig. 8 Mould installation and working principle
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