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Design of Modular Enlightened Children’s Water Entertainment Toys

DONG Li-li, CHANG Qing, CHENG Xiang
(Chongqing Jiaotong University, Chongqing 400074, China)

ABSTRACT: The work aims to explore the innovative design of modularization and assembling mode of enlightened
water-based assembling toys for children. Through market research, the demand of children’s water entertainment toys
was analyzed. Based on ergonomic design principles, basic components and basic combinations were designed according
to the size characteristics of children’s body parts. Strength and stiffness of main supporting components were calculated
and checked, and the specific dimensions of product components were finally determined. By integrating the concept of
children’s education and service design thinking mode, the autonomy of children’s brains and hands was fully mobilized
and a modular circulation platform was built to reflect sustainability and form a design of enlightened children’s wa-
ter-based assembly toy applicable to the Internet interactive sharing service mode. The designed basic components of
product are composed of inflatable cube float bar, cube connecting float block and bottom float plate. Through the de-
tailed design of component ports, the convenience of building is effectively improved. A children’s water-based assembly
toy with multi-angle security, multi-function building, multi-group customization and multi-form combination and
multi-channel service is completed by relying on the five basic combination modes of construction.

KEY WORDS: modular design; water-based assembly toys; children’s education; service design
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Fig.1 Proportion of market demand for water toys
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Fig.3 Demonstration of rod-and-rod floating bar
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Fig.5 Demonstration of bottom float plate assembly module

16

K6 It
Fig.6 Detailed design of floating strip

K7 gt
Fig.7 Float Block Detail Design

BOHRIR LA 1, RN WL 2, Jf Hal
i B PR A AR T T R A A A
WG T, BRIEARN ST 3,

£1 BRATRIETE
Tab.1 Description on detailed design of floating strip

MR Fa AT iR
1 AR
11 AL, T ARG
12 e
13 fifl 5 F
14 EibPS
16 b, RFEEIE 21 FFH AR

R2 EFRETIZITHR
Tab.2 Description on detailed design of floating block

TR s YT 1R
2 U RE N
21 Wil, HT/HARS
22 i AR &
23 M7 B fil & 254
24 ek
25 AL
26 IR AN S ARSI
27 Bt 2N VIS AR E 5 |

3.3 FEHEAKRIEFR

A e BAG 8 i R SF 3 LA 7840 38 v L B A
RO R ACAT AT UE, P38 1 X R S A (R
PRIEAR . [EEAIEL ) SREEAINIEE T E A, BAE
Fa 4 BAR RS
3.3.1 S

B R BARS B ER 4,
332 JRERCEMMERZ 1A

FAAN R IR AR B K L, MR R
Wik <3.6 m/s FIPFM AR ak 5 KN/m? ) i%it
WA, PRSI KIRIE N 0.11 m, HEEIREE N
0.62 m, ¥ FRITHEFRIZKwid 71: R=

KA%, S, R R AT (KN,

K R /KB 250, HHUE 5 K 3 8l AN [R] i 7
TG i P TR K A TRT B 5 N 7 E RE TR Y 0 L R AL Ko,
SRR AR T K R U K=1+Ky=1.3 ( Ky i35 0 ik
T HE TR AR 1T K U R EO I TR A2 B E R
FORKAE, BUE 10 KN/m*; g FoRE I,
B 9.81/S%; V FoRIFHE /KL, i T BUE
V=3.6 m/s; A FI/RIFMAIKI O TETE EH KT 3%

L AlIE 2



222 % TR 202041 A

®3 BRREAHAGAR

Tab.3 Basic combination mode of modules
By E R IR
SRR SR AR — PR TR A %

=

HEHK a T A AR T ELF TR AR AR B I, 16 T IS T
PRAGE .
SRR A Z 0] Y B — R B PR O 3, VR AR I A R
DS S WAL, BFLH T A B B [EE A s, [BE A
- FH T 3 H D0 VR A0 TR RO B, DASBAS I 3 T ik 0
%, RS TR AR R4 .
RVE SR Z A W AT B Ty = T A 30 ek A iy ) 94 5 A0
HEHRK ¢ [& 5E A5 EAT RO TR 4% Z [ AHGE 3 T4 dE meik i 2F
ZHO
R SR ARAEEMEAS TR RFELASERZ
V') 308 3 0 FL A 34 42 , 77 e 2 ) 3 A 37 e Ik 308 L i 2 Ab
A d B AR A1 DU AT 2% 5 1 SR S A ]I R
W 5| 1 BRE R 5 PR e 2 ) 3 B %, ml LAY an
T 7R BTl 52 2 1 i 7
JEraz LA DR B4 7 ST e B i B = B K LB
HaE A, i@ R AR AR TE , R EA T
HEHK e T R ™ H 8 R TU0 1563 350 1) 47 2 R AL A T e K T Bk
BHAMEHMICE, MEREZ I ECEBACH
ML F, nTaGEHAHEI SRR FItE .
R4 BMHARHBEEESY
Tab.4 Specific parameters of components
R S8 NN ups AR §
Bidek B 1000 mm
PRI SRR 4% PR FE R 100 mm F#ER M (HDPE) 28445 g
L i 100 mm
PR B 180 mm
- e 58 180 mm 1o 2 TR R T T IR
RIEHES
TN SR % 2 i - 180 mm P —— 155+7 g
e L 100 mmx100 mm
K 1000 mm
o S F R M (HDPE),
JECHR AR ﬁﬁﬁiﬂ:E 1000 mm N — 11000+100 g
TR 800 mm
[ %E [ % LT K 6000 mm/7 TG, TR B A R 120004500 g
BB LTS R=5.96 KN, #5417 B 10x9
e s o i 1.3x1.8 =10.73KN , [HE 0 R K IR
BT 30 AMERREHE, W E Ak 4 0 R rwryy BE AR BRI
178.90 KN, PR IR PR T A R, R I
N2 _178.90-10.73x2

A [ 2 B K R 1T, Ry = KA =B.3KN/m . BEEE: M, =

29 2x0.3x6



A A2 RIS B LEK EPFRE br Rkt 223
ql>/8=4373x6>/8=196.79KN-m , s=M,_ /W= RSN, JLEEIE B 2 19 8% M2 22 L K

196.79 KN -m/(7.625x10° mm’) =25.80 Mpa , /) F

[5], SREETH LR,
5x43.73%6" x107
NEEE k. f  =5d%/3848 =
RIFESLR:: o =50°/384 384x195000x1.57x10°
=241 mm /NTFf], KB 2K,

4 Frmfred

41 ZRERNZEN

YA IE L U™ S A JUA B Y LA BOR
P, fEEEEs b, AR T R AR
ARy 285 g Z2f, BNTREBRBERUN
155 ¢ Zitv, ol LIA 8B 135 B e s X gy o 9
SEah g S LZE MR ; AE AR B I, X T R —
AT RE RIS BEAA AT 1R R (B A B A R
e P A i oxk JL 2 B R AR5 5 7 4/ N g RS
vt b, Bk LE VR A MR R, B gE
JERIFERIAE 5 em DL, BRfRILEILEMILEREA
Hrb o Z MBS iR T ah il i R P %
A, FRORREE G X L AT RE S AR 1

4.2 ZINEERITEEM

JLE K b PR D H B (8 T35 7 7 2 0K #9 [a)
A RRE K B RIS RN BT | A $E i BTG R R R o TN
KBRS TR, 3205 J7 . K KIRSEY A

KAEYSEm 5%, A RAIE I A C WA &7
A, TR, B, ash, IGFERABKRZ 0L
A THRESS 18], H BT AR D RE S ™ (2, BB 5 7R -
K BB AIK B RS H 7 WL 8, M 2 K
A K ERER . AR, Haibh, Bk
RIEE LMK L IREH

4.3 ZEEHESME

LK FPHE B R T L R4 /D
L, REEERANFESAFERR, BT TR
A B 1 2 D) RELE AR PR & o R AN [F] #5427
KB 1E 2R Sh g B, il A3 2 A8 1 48
(5
44 EAMWAESH

JLE B A A RRAIE 2 — it e B 3 00 T s AR
P, AGERK EBURARAE A — M E R, oIk
IS S0 7 A AR A, TR AR B, fe o
TR — B IR 2 LE ARG 6 iR 2% . AR UL
K _EPHEBURBOTHR A TPHEASERIRAE , F5 AL
Haz E 1K BRI Al U T 4% Al AN R
Yyt BERAh I al ARG 117 775 SR M 4k 22
B, RS SRR WL 9. FE PR SRR
B 7 ol A S e T LB B Y TR R AS ) 2 P P
A, I EATLABERS 28 , AAEAE i T AME A L iR
M IKATE B, I8 AN IR 5%

K8 MR GaRH] . K EMBSFIK EERIRTER

Fig.8 Examples of modular combinations: water slides and water mini-arenas
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