2011 1A
32k B1H

Journal of Zhengzhou University ( Engineering Science)

BHKEER(T¥K) Jan. 2011

Vol.32 No.1

TEHS 1671 -6833(2011)01 -0030 - 04

AR B TEHENENERZITESERTSN

KN, %

ﬁ,? ?i

(MK PR TR BE, W@ M 450001)

H E:NETARATHENDIHERESLH4, THREAFTENERAARPARAIW:AASHR
A TRAERENFTE,AA TRARLM RPNk A A LB EMH PAGO 4] id 04 ik
BHLTABEL AT X MAARTEETE . MAANALHLDELE LTS LKA . %45 R+ 48 mm
%660 mm x 1350 mm, ¥ 31.6 kg, R KK E 10°, AR K EF 100 kg, T -5°~5°HMALEARSE

#.

XA AREFHFAGL LR E B HRTARLIHN

F RIS, U462.2;U482.3

0 3

EEXR BEESESERGRHER AT
BARBER B V8 EZ 8 AMH R EXE. 2001
4 EE ) Dean Kamen' ' HEAT R L4 — Wi
B T EREER P G 1 V%8 T A Segway PT.
Segway PT {# A M ¢ I' 3 JC Il 7] MR B8 HLYE H 30
RAEREES T HBNEAN-EERHER
FEER AN ERES, /D ER B E 25 km,
BEAE S 110 kg. 2003 F, PEBZHEAKEM
BER KBS RMBHEAL B FER
%% T B % Free Mover, 3+ 85 T & F|. Free Mov-
er IELRMBMA TR —KVFEE, EFREMHE
HRMPERZ S RE, BEE 30 kg, BB &
10 km , B K51 H % 30 km. i 2 ¢% % F 2009
FRFTENFRAFEASHENIRTR, K
BUFAERF BB T LR ERPHZLENE
YERI AL, R T 82 BB X ERERG.

P BTV E/NENEE L AT 4 iR RE M
WL G R4 MK B LI A, P
RAVEENFHES FRXRHEL EEIR
GHERBTERAITZHER BFERMELAH
FEISALEHNAE (LB FEGARSE
) BIBESE BLR A RO, X e R AT LR F i
FELAVEENENRERIT. M2 T %

il

W 7% H #8:2009 - 12 - 29 41T B #§:2010 - 04 - 30

NRARER: A

MBI BTE f R B &, B & TP
BERENR, RE— MO EERERRIT TR
Xt H3E SRR 1 47 A BRTT A1 2% 40 4T AR AE 45 4 69
LEy:

] REBFEETEHERRES

Bl NEVEHEERER o WBE TR
BIAEARE BEENAESEY FREN
A — B 6, BL7E % % b i — A 4t 5 18 9
HEM=M, FEREHE R EMERS, i F
B, ESH ARG M A BAEMHS, W R
KAV W, BE S R BERS L, R
RS B SHEAMERIRSE S, 7T LB
M R, BEUTXEREY.

_ sind
Mo—[f;]+2cos(0+gp)m2g]R (1)

KM, FilG RIS S15E;/, WIEREKZ F1;5m,
AERBRE ;R WERER.

T =0 BHIERES S £, XE[4] 4 H
THERHER :

fo=(m, +m,)gtang 2y

Abm, AEH(BEBRR) AR

Yo=0tf f RAE—RHER:
sinf

cos(0+¢) (3—)

fo=(m, +m2)g[sin(p+

E&DA FMW AL BT R BT A (10TTGS4832 - 4)
EERAKZN(1962 ), B, mNAFHKEANBR, HEF W :HEFREH TR E - mial: sc. zhang@ zzu.

edu. cn.



=N, % -WRATFERHEOERIITSARTHH 31

1 BRAFEERERHIN

Fig.1 Force analysis of Two-wheeled Self-balancing

System
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Fig.2 Structure of the whole vehicle
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Fig.3 Assembly of the suspension
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Tab.1 Main parameters of the suspension-spring
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Lk mm B % mm f/N (N-mm™')
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Fig.4 Strain cloud-chart and Stress cloud-chart of the

idle gear
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Fig.5 Strain and Stress cloud-chart of the suspension
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Tab.2 The first 5 natural freq ies of the suspension
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Tab.3 The first 5 natural frequencies of the body frame
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Fig.6 Strain and Stress cloud-chart of the body frame
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Design and Analysis of the Two-wheeled Self-balancing Electric Vehicle

ZHANG San-chuan, PENG Nan, Li Xia

(School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In this paper, the balancing principle and pre-condition of the vehicle were discussed. The struc-

ture of the vehicle was designed and analyzed with the finite element analysis software ANSYS. A high-speed

motor and a sunken suspension were used, which was beneficial for the balancing and the energy-saving. The i-

dler gears which were made of fiber-reinforced PA66 could reduce the mass of the vehicle under the premise of

enough strength. The size of the vehicle was 448 mm X660 mm x 1 350 mm,and its mass was 31.6 kg. The ve-

hicle could climb a 10°slope, carry a 100 kg person and balance itself within an inclination range of -5° to 5°.

Key words: two-wheeled self-balancing system; electric motor car; structural design; finite element analysis



