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Design and Manufacturing Steps of a
Satellite Reaction Wheel

S. H. Miri Roknabadi'", M. Mirshams” and A. A. Nikkhah’

1, 2, 3. Aerospace Eng., K.N. Toosi Univ. of Tech.
*P.0. Box 16765-3381, Tehran
Miri@sina.kntu.ac.ir

This paper presents a technical note of mathematic model, design and manufacturing
steps of a Reaction Wheel, one of the most important active actuators of satellite. After
that Reaction Wheels are tested for the satellite simulator of K.N.Toosi University of
Technology, Iran. There were some requirements and restrictions such as needed
maximum torque and control accuracy for attitude maneuver, receivable power, voltage
and current. Accordingly fundamental components of Reaction Wheel have been designed
and selected. Wheel, motor, bearings and retentive are the significant components. At the
rest of the paper, the substantial parameters of the Reaction Wheels are confirmed by a
new test set. The results of test guarantee a satisfactory stabilization and accurate
maneuver.
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1. Momentum Exchange Devices
2. Attitude Stabilization
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7. Brushless Direct Current (BLDC) Motor



ol S5 e yal g oy 0 s(SOLIS 308 0 S0

Gy b Jedlpfe 22 2k 4 el J
B Ky S Jald )Ll £ mildgn 0ad dlne (o)
P 4 Ay (guyil plae sl SIBSDS Sd g s
ol Eir e ) ol Aol 55 g end eslizel oo LIS
prr onieS b & cusl ol awiin (g e &S sblen
Srgo > ol 9 1S dmllo ) eyl Gloe i 39250
G2 s Sl g9 e S Sl de U oS cunl iy Sl
25 &L dexa ey (Shb Gl boash a5 g

V] oS oo o0li

‘- Fisic —‘

.*'r”.“gl % ‘:i{ /.

<
b Py -

sl Ll e &b dova (SLb ) JSS

el awsin cpl gy
L= (0% et =t hrt]

Sijpi N ) e Mo Bl i o

Lo 5108 enlitl 03,28 (St (slagilis 31 i b s
Glod 5 Y¥O MPa b5 plSoxil (gl 45 TV 3V ]
295 b a0 pe ol caSe oy 255k VAD JSs 9 58
@l oad wdly bl 238 4 & (2lb 5l alajlee

o) 25 >hb

r, =100mm
h

Ly =50mm

=20 mm h,, =10mm

ring

@ a2y bbb g2 eyl ples il ol Sl 4 &S
(V) i,

S &5 de wnlgs 1 =0.0239Kg-m* L plp
YL lebl clllB glyls a5 clanlssds lade 4 Sudp
ol (0.025Kg-m”) 59

N olge osd (bbb 22 pp dbre lp Jb
23,5 odlatwl y; dlal,
m, =(pr )[hring 'rriv = Ry dzisk] (A)

m,, = (78507)[0.02%0.1> —=0.01x0.05°] = 4.3158Kg

sy b e ol ey 1, = 4.3158Kg Juio 4y a5

25 odalie (V) IS5 o (i) 08 (2l Wb £ 2

8. Urethane
9. St37

2lad ()5l 5 pole (cdimgly — (ole “M/ S¥
WA basls /¥ Byled /¥ sl

Siagm SS9y 2 &S Gl (Bl Clddo 5 bl glaale b
235 o0 yite hiloislae o 2lsn
Ao oo 93 (59 3 085 pbol Ayl Clwlons 4 d255 L
Gosi e & Ll 8l I eadl 55 5 L)
25 pdlie (yly 59 p S elS ¥F dgds 4 ol adle ljasd
Wilodds Jols  aEilojl 8 lgale oyl slaylos ¢l
I, =1475kg-m’
=1, =4.652kg-m’

Ylab sat Z1ab sat
PSS Vee Sl ojloale jluand Coled 3 & wuild e
pSolS Fr dgis &S Cuwl me ol (pl g cuil dales i
Blgale (s> Clxio 59y p oaS WiVl (sladijy 5 Clies
3935 gl Jsb (53,5 55 50 b Jlo 1 sl s a8l
liilojl 8 lgale &y oyt Glos gl (e384 2o <10
ygo oo (Bl alyh Cwd (Jedll pSe 22 (Slb
LY
[, =m,, -d’>=(60)(0.5)* =15kg -m’
=4 +1, ~~20kg-m’
(2o V0) (b ey ekl 4l S 85 a0 b S
S 50 5 3 @y o pSokS VO, didiy il (o
Lo ely 1y 0e e rpmdgas gladl jod b i bl Hg7g0
Gl 338 Josio )Y N om sgas JuS jglis o 1S sl
Lasgio 95 31 01 3l g yaS L5 YU (cliygn 15 gy 1 45
oS (o 02l £y gyl los dsloxs (gl Yoo+ rpm
Comdg S8 oo lp 8 Y pmglagly cope 5 U
Cer e T30y shy) el aad bl (aBaLl 8)lsele
Caz b po g (0) 5 (F) kaly) 4 dgi b g ()8 oLz
14S°3)8 dplone (pix (g5 o0 S 2

MAXjgh sar

]s '9s :Iw " Optoror
(25)(2)=(1,)(2000) = 1, =0.025kg.m’

b i cop jl odlpSe £ pSolis loj 5]
dwle 4 g5 o S s S=158Veer rpml)y cepu
oy U il Lol S g g sadolonl S gt

. 1
T =H, = dH < AH _1,0, )
dt At At
71, SS:10472NW1 l.g).gl).g SSdI)J )IA.'O;Q u)‘Af

158 lys T| . =0.5236Nm L 0, 10S
)5L.«.5 a2 ;.)9:‘ ,\m|9> T; 15s :0.3491Nm l: ))‘);

Pyde Loyl 55 TN -1 3l 5y90 )8




£0/ b (yglé g pole (ptmgds — ole dalilad
WA ol /¥ 5)los /¥ Al

W 3)90 weujSle HgllS wimen 5 Jgog JB (by> 5 Wy
Ogh it gl (SoySl Hgise Hige S bl w
okl (b Ll 2 ilulely 5 S can [F] Sogle
S ygige g alio &S 08 L3l 53 LS ) el
I plad Glacuygale ly Sgle Gk miiee by
sy Uil oz g canl ord diae Lol sl 5 )55 55 e
09 peiane by ygise dlex g (oSl glaygise b
D)5 alye [Pl a2 e 4 oo Sugyl>
eSS 9290 (SHe Luly) Sl edlil b pls oo Tt
il Cawd Sl 2y90 (o8Il Ol sl
I, @
P ()
sly @, =2000rpm 5 55 L 4 dg b &S
gt oy cpiomen ¢ [, =0.024kg-m” Clus 5 Slb
P=1052758 | Jshw 5 gige xSk can 55
5o Sl aineS e ly ol & D980 el

E

N |—

Tl saysile 0 &S cwl ol 1y fcwle bl
Ol Mol Al cul a5 35 salgd yed VL ce sy b
eSS gl e ol )es (Bib g cnl gpnin
5 s5se 5 dlar 5l g B g cusl Heise bkl cas
ool oats 48,5 a3 )3 (52l iz y0) Sy b

b Jb 3 (2Bleil 5lanle ) mils o 45 jsblen
g g 5y el a4 B &S Wi walg exlil slas sl
OB i b g0k slaiowyp Sl e (S g alss (o3b;
7 GYAS Sople sty yise Ll 4 (b o e
5 issiols ol 3B & mibyue | Jie slaygise 55
ol §) Gles 8 Loyl b Glaal el 1y ahb clbcydgize
255 odalida (V) JS 5 plyice 1y s59e

] Sog)l o maiitens by 5590 3l bled =V S

10. AXI4130/16 GOLDLINE
11. Model Motors

o)lgale el uSs ¢ > alKilel Bges cilu g Sk

Wilg o i > o Y elasoly lace o 0 &S placSid
sgiedy LS apg l) G55 b g Sin e bl
Joos Gy b b 2 lptuse Gl ()5 (e
A8l Ay 398 0 gy Bl b 3Sles (p 3 &) ol
ORI 1) 565 e oy gt Sy A 5 b Za (sl RS
Dl cwl pj @igo )l S (6l porjsle

N e ®
«Sigy (2B 5k Ty ot (30,5 301 &S

Bl J& P g ploly s VS B jlad Ty
odd (b &5 (Vg Er2 opl iz lp sl b £y
, p=7850k%3 (0, Z235MPE s 5
e ol 2 8 Sl dygly ce s ol el V=03
il aalgs L8 5l w8 e bl 4 ggp
Oyt = 1856.370/ = 17726 1pm

odalin  .Cuwwl

aid)S Hlai 55 (liee 5 VL Sl Hlade ool 4 395 o
23093 Ve 3 53,8 Jos sl ps) (Aob sl 0
Lol oYL pleebl ot 5 cul (b o]yl 4dds
scodgize Sl glacudgize cuw 4 2535 oy
Oda> > sl ‘_',T [ERE P Jln.c\ J8ige A ui (g3l

D510 5L AdBy )5 4e0 B v vl o

30

= ¥
N [{m o 80’
| !__%;__7 ‘ v Ty
o= ﬁ ! \ T /
-1 - h _;éx..__ A m

I'\l | |/

2200

(oihe cuns o olal) oad (b cid g )Ll £ =Y S

@ edlpSe 225k 22l Sl 2Lk ]

= OlE bcadgize & dg b Ll g canl s, el



ol S e poal 5 o yoo e s3I 108 0 o

o didlw L}ox”u.&.c e 5l wsbled -0 JS..»

ol Lol wSe ¢ 8 Olasuio —Y Josa

1(N.m) T2 porSle yoluss
200 (mm) b &z Som b
100 (mm) b 2 S s
20 (mm) b 2 culs

0.024 (kg.m?) b F oyl low
4.3158 (kg) S SC))
5000 (rpm) L] gaidn 59
12.5664(N.m.S) wouSlo slysls oS ol
1200(w) 5 Bras pu Sk Oy

dawo A Lw ol puSe F i Cund

sl @l by o lodlpse g sl 5l ay
ad sleais Gilae Lo sl Clubre o (espae
slojiehly laphlel SoS 4 cul pY @S plol oad
P8 2 8es Cono 1B 0gd (glulid dsgene e g (ol

25 Jols liabl Condg slaygile 5 (g3l 12l )3

L35 (53l 5 pole (ptmghy —ole “U*‘*’/ ;;
WAA ol ] F 8yl /¥ Al

e slaygd &5 cal B Sogils g slaygge 05 wlie

Sl ()b jl g 48 wald s slaygile plol car 5 1) oYL
ol 03el (V) Jgdo 53 y590 oyl lasutie .cule

AXI 4130/16 GOLD LINE ,55e claseto - Jgia

Specification

Ma, of calls 16 - 24
5 -2 Li-Paly

RP M 385 RMPSY
Max, efficiency 88%
Max, efficiency current 18 - 404
[=24%)

Mo load current /10 W 1,2 4
Current capacity 60 AfE0 =

&3 rmohrn
49,8x653,5 mm

Internal Resistance

Dimensions (diarmeter, =

lenght]
Shaft diameter & mm
weight with cables 409 g
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