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Design of Off - road Vehicle Actuator

Abstract

Off-road vehicles need often run in bad road or road conditions, driving in such bad
condition of the road, you need to increase the dynamic performance of the car, and increase the
power of off-road vehicle must increase the number of drive, therefore, off-road vehicle use

multi axis drive.

This paper mainly describes the off-road vehicle sub actuator design process, the main
contents are the choice of program structure (two axis actuator); according to the main
parameters of Beijing jeep, calculate the center distance, so as to design the gear and the input
shaft and the output shaft and the spline size and these parts are checked. This design uses the
chain drive, the rear axle output shaft design of the joint sleeve, so as to realize the city on the
road after flooding, and the cross-country road, after the bridge joint sleeve and the idler gear

engaged by chain drive axle, and the joint implementation of the front axle, four-wheel drive.

Keywords: Gear; Actuator sub-terrain vehicle; Design; Axis
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>

SRS AR SR AR «
F,,=8.891x 10°N
F,,=3512x10°N
F, =3.356 x 10°N
l,g =35mm, lg.=80mm
2 sk H R A A, FrctnzspaMc
g 52 St 4.3 (a) B, N
Fygt Fyc=F;
Falag = Fuclge

F

w45, Fra-ee05N, FHe=2396N, Mc=243.873N-m

3) sk v iR SFva, FrernzsgaMs

sz K 4.3 (b)Y s, M

FyotFyc=F,

d,
Fyualap = Fuclpe + Fa7

H iR A AT 45 Fys-2127N, Fve=1511N, Ms=141.132N-m

M= MZ+ M +T)

= J243.873% + 141.1322 + 1807

= 33435N'm

T LUK M=334.35Nm,d=22.5mm S\ 15
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_32M 32X 33435x 10°
nd® 3.14 x 22.5°

o

= 283.65Mpa < [0]

1WA 4.3 Prow:
: A
A Bl I A {i C
| ! | I
Fua Frc foa Fve
(a) KFJ51A 32 17K (b) EHIT1% 1K
K43 fAHh K
AR E] 4.4 PR
243.873 141.132
(a) KFEHE (b) EHEHE

K44 SN HE R
(3) AN 5

BhE TARERE T 2 A A D B0 i de - AR AR ORI, e —mt fe A AE 3 EL T P 19
PO, L THURAFAE TP T P RS A o T LT P9 RS B0 1A 8 1) S i B AR 1) SR Bk
SRR RO R AL, R ASRENERAOME s 07K N S M B A R It &
Bl R (] 2 BUR, B2 A,

5 B A T L P B REE N ¢, B AT SRR By B E T 5, AT R T T
2 TS R -
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f=Jf2+f2<02mm

il 7 T 21 P B 1 76 v U el =0.05~0.09mm, T 78 AT P45 6 S V1
fs1=0.00~0.15mm. i s i 7 i 0 6 £ 7S T 0.002rad.

T e T B R P 1 e ve i s < U, fo<Ifl,
5§ <68, ik I EsR

(4) fan Al R

Xt T4 AR R A R T A AN R R —#F, PTLARIEE RIS, H NS, V
T A 40725 R i A e R -

H A 25
M, =2335x% 90 x 10 % =210.15N - m
VT A R
M¢=3151x35x 10> =110.285N - m
AR Tyy N

T =T X iﬂEE =180 x 2.26 = 270N

g2~ " emax

aMc MsznT g21e N 15,

M= M7 +MZ+T,,]

_/210.15% + 110.2852 + 270>
=359.48N "m

it LI M=359.48 N-m,d=35mm S\ 15 :

=32 85.45Mpa < [d]

o
nd’ N C R
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4.2 AR KRR BB

4.2.1 s Ehas AR

B AT LAy NIRENANTE Z RS, X T AN R A F stk AN R R RCE R . X T
Rahhivkm s, HASMRAETS, BRI EEE BN, ZEaiitf
TR BRI E R EOR LS RIETE, IR0, IR HR A H 3l R RS A
FAINREN R N ABAIRESE, AR m AR T 55, X8 ST ) Rl R L
B R o

e FHY b A B 2 FR B I S5 4L, 7S 38 A s ot Bl A (R 8 P 3R AT T BR 1, A
HARIA R o ARSI Sil -5 %0 il 2 AR R IR A A, o A\l = iy
AT A A il =55 R A TR P P 2 R IR 1 K

4.2.2 HARIRZ
1) g N7 30205
25 b T JEE R T 2 C,=33.5KN, C,g=36.0KN

y=15, e=04,

[ HEVR T b & 2 71 &l 4.7

S

FsA Fa FsC

FaA

K47 kI

FrofFus® + Fy’ = 6923N
F..|Fyc* =
e Fric® + Fy® = 2805N

Fra _
W%B?Elﬂ"ﬂjj Fsa=?—2253N

g



F,=3387N

FTC

F,+F, =3387 +888.9 = 4275.9N > F_, = 2253N
F, =F, =8889N

}jﬂ%Fra>Frc&FaA>Fac

FaA

%%ﬁﬂéﬂ% szp(XFr+YFa)
/T_E)\?%l: Pr= 93875N

ol A A i /N 2R HE AT fEE

A L, —FEAREEH A, hs
fi——IERE, R TAEREE N 100CH,  f=1;
f, — 3T R
C——EARWUE sh# A, N

P Z‘ﬂﬁﬁy N;

s— e, MR K e=2;

MRS, r/min.

n

gife=1, fp=1.5, n=5500rmin, & = 2/L A Lk A h7e,

L, =624 x 10%h
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%iﬁ]$@v = 4Km/h,Va max — 166Km/h

B AR . 7 S = BV am = 935 X 10°Km
S 2R R T R 4 X 10°km, it A i S T TR
2) & 30210
2L &, Cr = 53-7KN,C,, = 64.8KN
Y=15e=04,

Fal

—=089>e¢
y‘j 620.47 E&Fﬂ

L X1=05Y, =15

FaZ

Fj: 0.78 > e’ ﬁﬁuxz =0.5, Y,= 1_5;

7

diAsts, P1=8690N P, =5398N

— 5500 _ 3 ] 4
gfe=1 f,=14 n=- =24x10 r/min =2t g, Lp=25x10"

$=435x10°>4 x 10°km
PRI Zp R Y e A FH K

4.2.3 Rl T A
A H O NI T A IR AHE T, TR R R R AR A AUE R, A
PR3 3 P 42 TR din {EDRGE

H ST IR, 4 Hedn < 2.5 X 10°mm - r/min, s ix i R 2 A i
VRIS, T SAZ R . T AR S, A
d=25mm, n=5500r/min, JITLAHEH dn=1.4 X 10 mmr/min s 24 52 T g i A 24 .
Y IR RGOS 10 TP B R T AR 1], BB PERE (AT, 50 TR PR R R T4,
SRV R T LA 15 A S 20 DU BUA R 2 RRE I FE RS RT, FTBR B, R
HAI R BRI R G, TTUARILHUIRG A, ARy, Ao B A R .

FEE BRI RE T, PR AR a B T, s Pl 0 AR R R v B AE-40~100°C
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2 I,
4.3 B HAh S ¥

4.3.1 seRmBet

RIS EE R N 10mm, (EWRTHIT W25 R R SERRP s, e A i ey oy B
S5k 2 W8 4~9mm PRI, BiibyiieRAE, [RIO5 5 0 T 2 43 3l 25 1) 52 AR 10 3
Z ] R K 2404 20mm.
4.3.2 fes I AR R~

CHRIBALR BT GERYD SRR & 12-3, B A FhAE A0 8 R~

H7 H10 H11
NXdXDXB=6X26—X30—— X 6——
h7 all h10

H NV, d v/hME, D ONRIR, B BT

IEYrik I IVEY 2 e

H7 H10 H11
NXdXDXB=6X26—X30— X 6——
h7 all h10

HIT B L A R A -

H7 H10 H11
NXdXxDXB=8x52—Xx58 x 10
h7 all h10

4.4 KB/

AT BHAT 1A R (B ST, Rl B SR S B AR A X B ) A
BOUE A S5 48),  JFARYE BT B s tE UL RS RO Bl end sm B e, Wi 2 it %
il 2K
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5. 845

TP ENE R E AR A L —, WORES R R EE . SRR B
vttt fE, WEREEAT. ST RIESE o shas); RAEILTE BN EES
A GRS AR NG T fesE A R R IX AR AT
TR AVt R EALS), (EJarsm sl Bt TIEA 8, Wmsedl R iTIE R
e JE I, E R B, SRR G B SR WS, s, 5
BAAME, SEHLPYK,

I Tl Rl R, B ki SO B B ety — Bk 1, fEARAEZ T, R
RS E— A5 IR BT e T, B KA bR P
L, AMERBS, EREEEZAR, REE T EREEFRIEE. IR LB
i ATRAUGRAE BRI i Jm — IR E B E2R0 1, BRI B e ik, (ESm%
B, BRSNS, FAE 7O RA BRI A, YA 3
TWZRE B FAEAARIRR, SRR AR 7R PR 57 5T R
G T B FRE, AERARLR ] TR SIS & . RONBR S A M E N
R T IKAR I BN =
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