27 10 Vol.27 No. 10
2010 10 JOURNAL OF MACHINE DESIGN Oct. 2010
12 1 1 1 1
(1. 130033;
2. 100039)
- TN957. 8: TH132 ‘A £1001 —2354(2010) 10 — 0065 — 05
1
| [ _
) - T g
B {EAT Iﬁi PR
- Jifs b
o B Al
Jyi L Trf
i = i F AR

’ - am i

BT . A
1 AR

R il 4
1 \ e
B s

. . 3 R s
( ) = . -
. . . . . .

~IDNIPNIPNIPIP DD IPNLDN LTI~ IPNIDNLDNTDTTD LD IDNIDNIDNIDNIDNTDTDTD TP~ IDNIPNIDNTDLPTD T IDINID

the research object. Mechanics model was established when the lu—
nar walks on flat ground and climbing and combining with the for—
ward kinematics analysis result the bearing forces applied to the
lunar rover from the ground were simulated the variation relation—
ship curves of the applied bearing forces to the lunar rover depen—

ding upon the motor rotating angle of the drive wheels and the angle

: 2009 —09 -21;
(1978—)

: 2010 -04 -02

of gradient was given. The simulation results show that the friction
coefficient of the lunar rover should not be larger than 0.9 during
the lunar rover climbing walking.

Key words: lunar rover; double stage half4urning mecha—
nism; mechanics model; simulation

Fig 9 Tab O Ref 6 “Jixie Sheji”9612



66 27 10
(F, =C eqA
o M, =C. *q*A-D
‘M, =C,+q*A*D
. o ‘M, =C,*q*A*D
:C, C, C C C C—Fb ;
2 D— D =24m
p— p =0.125 kg/m’;
- — q = 453.15 Paz;
A— A =452
’ ' 1 &
\ \ ) ( o
: 2 .
(1) e
10 (24.5~28.5 m/s) 1
e/(°)| €, C, C C, C, C,
V.=V, +0 =265+1/3x(V, -V) 0 | 1.48 | 1.12 | 0.02 |-0.026) 0.01 | 0.14
Y — ‘ 20 | 1.38 | 1.0 | -0.58|0.016 | 0.068 | 0.13
y— : 40 | 1.1 | 0.68 [ -0.98]0.048 [ -0.12| 0.10
— ) 60 | 0.8 | 0.28 | -1.12|0.032 | —0.17 | 0.065
V.= 27.2 mls. 80 | 0.34 | 0.02 | -0.42|-0.018] 0.095 | 0.04
2 2
c E A F F F, M, M, M,
B 3031.1(2294.2|-2294.2| 236.2 | -835.9| 688.0
D c E
E b E
A a A F, =F,
B Co F_=F,
F, =F
W M, =M +F *besine
M, =M, +F +besing +F *becose
M, =M, +F *b*cose
C
B a 3 E
s F, F, F, M, M, M,
A 3031.1(2294.2|-2294.2| 840.8 | —230.3 | 1628.8
N ST eN A B
B F,*c+F, (c+a) +M, =0
F, =-4106.2 N
~ F,*c+F_,*(c+a) +M, =0
29)] F,=-41229N
2 A
F, = SQRT(F, *F,, +F,*F,) =-5819.2N
6 -Fycc+F . *a+M, =0
CF, =C,rq*A F, =2804.8 N

F,=C +q-A

-F,cc+F_ a+M, =0




2010 10 67
F, =3566.2 N |
b . e 1 B _J RN
' LA (R 2 | AR
Fl; = SQRT( Fdl; ° de + Fsh ° Fsl;) =4537.4 N m%mi#%gﬁz ‘ §_1: j‘:—i—ﬁ‘ilm]
2 o TERTE; | N
- 2 g/
[, =1742.2kg*m e
M, =304.1 N*m M, =25652.5 N (2
a
M, = 66.2 N +m M
TR bR AN E
96.5 N * mo T R T RSN
(4 ) el STHERSe ?/zm/'—m
. ey
5819.2 N (B ) AR R — 1 Jifer EA
TR R
4 537.4 N. (4 ) TR | —— g
25 652.5 N o
2.2
(1) o 3
° 4
a
P *PE?
P, = 0.578 x _ = 0.388 x /=
R2 1 - 1}1 + 1 - Uz) R
o E, E,
. . E, E,— E, =E, =E =2x10"
v v, v, =v, =0.3
R =0.01 m;
P = M,/102 = 25652.5/102 = 251.5 N.
' ’ ’ 3 2 3 M 2
~ ~ ~ PO=0.388X P€ =0388X\/2515X(22)(10) _
R 0.01
1804 x 10° = 1 804 MPa < 2 300 MPa
’ b
(2) . e
P, =0.245+n, - [PE?(Di MG
abcd 0 s ( R.R, )
4 o GCr15SiMn ‘n, ‘ny = 0.999 7;
8y = 2300 MPa. £ 210
4 a 102 ¢20 P =5819.2/29 = 200.7 N( 1/6
b 174 18 X
. ¢ 114 ¢18 R, = 0.009 m;
d 66  ¢$20 R, =0.12 m.



68 27 10
’ R, +2R,\
P, = 0.245 xn, * PEZ(Q) — 0.245 x0.999 7 x
R/R, (3031 N ) .
3 2
\/200_7”2“0“)(0.009 +2 ><0.12) _ o
0.009 x 0. 12 ;
1844 x 10° = 1 844 MPa < 2 300 MPa
b
’ 2R, - R,\
P, = 0.245 x n, * PEZ(#)
RiR,
‘n, ‘n, =0.999 8;
E =2 x10";
P =5819.2/29 = 200.7 N( 1/6
) F z
R, =0.009 m; ¥
R, = 0.138 m.
3.3
’ 2R, - R\’
P, = 0.245 x n, * PEZ(#) = 0.245 x 0.998 x
R\R,
3 3 6a b
«/200.7 % (2 x 10") (2 x 0.138 -0.009) _
0.009 x 0. 138
1757 x 10° = 1 757 MPa < 2 300 MPa 104
a b pm
° 6.42 MPa
c d .
642400
5.99+00
E55000 5 56+00
3 - 5.13+00
e 4 71+001
4 28+001
3.85+00
3.42+00
3.00+00
MSC. PATRAN/NASTRAN o
)4 i
R 1.71+00
5 05-003 1.28+00
3.1 ’ o z  856-001
N 429001
¥ 8.67-004
° (a) (b)
S 3.4
3.2 o
5 z 5
2 375 kg 7
4 = 8§ Hz

MPC o



2010 10 69
4 56-001 1
90950:48 09 0956632 &
e 466-001 .
Freq. = 14 654, Eigenvec ARt 12 Freq.= 14698 Eiger 4 35-001 12 Hz 3
1 Freq 54, Eigerive e le 2 : Freq. #4698, Eige  4.04-001
3.65-001 N 3.73-001 N
-001
3.35-001 3.42-001
3.04-001 3.11-001
2.80-001 °
el 2.49-001
2 43001 218001
213-001 1.87-001
Seso0) 155-001
o 1.24-001
[ 9.33-002
1.22-001 6.22-002 1 J .
3.12-002 3.11-002
e 0] 2005 27(4) : 67 -70.
6.08-002] . N
x ;
£ 304002 #H 2 . M.
R 0 T "
y ik d 1986:9 - 32.
(a) 1 (b) 2 3 M .
1028352 5.57-001 1 60+000 1980:9 -29.
Freq. = 97.369. Eigenvé 5 20-001 102923 1 58+000
30 Freq =@7359 Eigerr 4 83-001 Freq. = 11651, Eigenvecty 45,000 4 . ( 1 ) M .
ﬂm 4.46-001 1. Freq.=g16 51, Eigenvec] 35+000f 2003:147 - 151.
408-001 il 1.24+000)
i 3.72-001 1.18+000) 5
384001 1013000 J. 2008 16( 12) : 2441 -2446.
2.97-001 9.00-001
260001 [ 7.88-001
225001 gggggl Design and analysis of vehicle-borne radar turntable’ s az—
1.86-001 s
1.49-001 450-001 imuth shafting based on high precision dense ball bearing
i 3.38-001
!-oot 226001 TIAN Xue-guang'> WU Yu-bin' ZHANG Dedong'
7 43-002 000 | 12001
372:002 i BING Yu=ia' CHANG Feng-ji' TIAN Xing-zhi'
) ot - z % (1. Changchun Institute of Optics Fine Mechanics and Phys—
H}“ o y y ics  Chinese Academy of Sciences Changchun 130033 China;
M
PR 2. Graduate School of Chinese Academy of Sciences Beijing
() 3 (d) 4 100039  China)
7 . . . .
Abstract: Azimuth driving system is an important part of radar
4 turntable its function is to drive radar antenna to carry out azimuth
/Hz rotational motion with high precision. The article mainly discusses
1 14. 65 7Ta the structural design and mechanical analysis of azimuth shafting by
2 14.70 b applying high precision dense ball bearing. The characteristics of
3 97. 40 Te this azimuth shafting are small in radial size large in axial size
4 116. 51 7d . . .
and large-scale and high accuracy. Moreover it can be lodged in

transport and erected in work. Firstly the article introduces the
whole structure of azimuth driving system. Secondly the article an—
alyzes the loading condition of the azimuth shafting and presents
the structure analysis and strength check calculation for the dense
ball bearing. At last the author applies finite element static and
dynamic analysis to the whole azimuth shafting which is proved
that the mechanical performance of this azimuth shafting could satis—
fy the design target.
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