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Design of Children's Safety Seat on Electric Bike Based on Ergonomics
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ABSTRACT: The work aims to study the unreasonable man-machine relationship of the children's safety seat of the ex-
isting electric bike regarding the present situation of frequent injuries and death of children who take electric bikes in re-
cent years, and provide design basis for the children's safety seat from the perspective of safety and usability. The ergo-
nomics theory was used to comprehensively analyze the ergonomics factors of the children's safety seat. According to the
application principle of human body size in product design, a safe and reasonable human-machine size design was carried
out for the children's safety seat. The use scene and use mode of the children's safety seat were investigated in the inves-
tigation method, and it was concluded that the children's safety seat must meet the functional and structural design re-
quirements of ergonomics. According to children's physiological and psychological characteristics, the form elements
were analyzed. According to the study carried out from the perspective of adjustability, portability and safety, the reason-
able size and structural design requirements of the children's safety seat were achieved. Based on psychological and
physical features of the children, the form design requirements of safety seat were obtained. With electric bike as an ex-
ample, the innovative design and practice of children's safety seat are conducted to achieve the man-machine relationship,
which is considered as human-centered, safe, comfortable and portable.

KEY WORDS: ergonomics; children's safety seat; electric bike; product design

T I 3 AT 40 ek L 580 2 2T ARk (2 BTG KA. LU i, %4,
ILERA BB Sl F IR, K5 ILEZ B . SAIAPLE R AN TR A0 EE N

KFEEEA: 2019-06-01

HEETH: JALGRLIFRAD (AT SHaxb0 T h&ital 34t A2 ) (201728 ); S AGHIALTFRAA (T
FE LB ARAAF AR R K E XL ) (214412); JABHKIFRERE (ST kigitF -/ £ T bkt k-iFR g
WEAAFSE)

EEBN: 24 (1984—), B, MéHA, ML, JTAGHALIFZRIIFT, TEAFESRRXTSFEAT @GR,



138 fu, %%

T

2019 4F 10 H

AP 8 LT AR A= IR 4 T LB 42 4 o A 3
AP R, I8 T Seek, ARk L #E 2
ALERE

1 BBBEITEREERIRK

B A R gl A L gl P AT i R, R AR
“HEIAT B CHEET. FET, RS HR SRR
BRI — 4 JLERe A g 4 ()7 ARA IH % 2C il
LAk ) =LA - Bl AT AR AT [ E
LA ERT, W AR 3 — 44 B 1.2 m DAF LD
SRS T R Bl 4722 4 JE Ay ) BT 2R 0T BEA S — A
iR K L SRS TR i W de s ST TN
JEHJR L e e i 8l 4 i BOE TR, Ll 4 )L
JEAR Y VR BT AR U N B

FURTAR SC L2 22 42 Ay B AHL T RE 2 F 5, 228
S AR VR A 2 R LR s i is AL TR 2 5
BHPEAT HAb LA ™ i BB T2 , SCRR[6-7153 5]
WF5E T A AT LR | KR LT 45 30t Y
ML FR 5 SCHR[8LE T 20 53k, X A AT 4L
AR N2 A AR B KN ) A A B AR AT T B
FE, SCHRLO X B M P ) 42 JL B 28 S e R AT T B R
Bt B0 L Bl 42 LB 22 42 A A HL IR A BF 583 A
A BT E —ZECR RO, JLERe ki 42/
PR, R RILEM AN e,
BT, BTG E2ER A AR, 2/
LN RGHEAE , 456 JLE R A B RGO BRERE, 42

c —f&= d HER

A BRAY 7 A R
2 EIMFIEZEERHANIEZSH

2.1 JLEREEMOERFE

WA L— 7~8 ASH Rk A AT, 9~11 H a4
TR, TAHee%M AR, 42— HF T
EV i, LEZSERES T AU ERNE
FAE . S H VUG B4 LI EUE IR B K, g
X AR Bt i Rt N L L 4 R
Jof 24 2R FH 4 1 6 SR AR E 4 LI & B . 4% D
FEILE AT SR RN, X R S Ay, g,
Sy SR U e G R AR I T T B R PR R A
Hb, BN AEAT IS R R R 5 ILEM R T B XK
2, ] ROy LB A RIEZE, )L
P4, L SR A B I, & F IRk B =
E N ZEA AT, DS A SRR B LB TR AL

22 MABAZREERPANERSN

T 5 b A L 3 4 L2 22 4 R AR J A 2 4 L B T
by, —MeHREE . IR FETE . SRTFILE A 4K,
W IR 2 TR . B LB R T 2
B AR NG | S5 AR DIRENUA 5 TH
PEATIAZE, B EIE 1R\ Bl LR 2 2R, R A 5
LRE, RPIETE. atE. RTED, T, R
AL APLER BT LA, W3R 1.

f ZHpre

e H—hPR g H—Ihhk

BT\ PR LB 22 4 R

Fig.1

Eight kinds of typical children's safety seats
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Tab.1 Classification and ergonomic factor evaluation of children's safety seat on electric bike
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Tab.2 Relevant ergonomic sizes of children's safety seat

mm
WA 6~8 H 9~11 A4  12~15H 16~19H 20~23 7 2.5-3 % 4% 5% 6 %
JNBR N R 118 126 136 148 158 203 229 254 279
A 300 320 324 326 343 372 398 427 449
B 5 159 166 166 170 167 190 198 205 213
- 117 138 145 157 166 222 249 271 288
- 176 194 196 210 219 284 312 338 358
M 130 143 147 150 155 162 161 165 177
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Fig.2 Installation position of children's
safety seat on electric bike
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Tab.3 Statistics of relevant design sizes of electric bike

mm
FEAR 1 FEA 2 HEA3 FEA 4 HEARS A6  HART AR FEA 9 HEA 10
a 440 370 390 390 420 420 400 440 400 400
b 340 360 300 230 250 270 270 270 340 250
c 380 440 380 340 330 330 360 410 460 310
d 340 360 280 270 230 270 270 350 340 240
e 300x350  280x300  270x310  230x280  160x210  280x300  260x300  280x360  290x320  160x220
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Fig.6 Usage and installation
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