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Release Mechanism for small satellite using micro DC motor
Won Jun Tak* Jae Uk Jo*, Min Soo Lee* and Byungkyu Kim**

ABSTRACT

This paper describes development of a non-explosive separation device which can
be equipped on small satellites. The spur geared micro DC motor, which has high
reliability and advantage of price, is adopted as an actuator. The proposed separation
device has resettability and it does not need extra jig to reload. In addition, the
simple structure makes it easy to fabricate and assemble. To verify the performance of
the proposed device, the response time tests, maximum preload tests and maximum
shock level tests were performed. Also, through the vibration tests and thermal
vacuum tests, feasibility of the proposed separation device was shown in launching
and space environments. Therefore, we expect that the proposed separation device can
replace the imported separation devices in near future.
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Fig. 1.

Configuration of separation device
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Fig. 2. Working principle(1)

(1) Initial position

(2) Rotation of 'Housing assembly’ and
"Holding balls’” move into slot

(3) Separated 'Releasing pin’
from ‘Main body’

Fig. 3. Working principle(2)
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Fig. 4. System configuration for response
time test
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Fig. 5. Response time test
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Fig. 7. Preload-response time test
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Fig. 9. Shock test result

60mm, 90mm<e] Ao ©= 7lEE=A S AFES}
o EAA7 A A HAHe A4S A
At

Fig. 9 A8 Z#AE =243 3Her 30mm
Aol X HNF4A 413G7F S =Y} ojuf, &
g 413Ge tiFw AbAEE Tl A LA

& AR AsHv, HAUFZel BAsy] o4,
24 AF AldE 05Golste] He FEd
7HEE gtel AU

N AEse eEus)
of wEEolr SFBAN HFo] o] oo}
Bk EE WA A, WA A BHE AF
FoA FEF WTHe 21, A AY A,
P4Ao2 AFHolol Pk WekH B R
HE 553 $FBFNM 2Nt A4S
20 34 ABREAE BAHY) A5 A%
APt 4 NEL FAsHAT
241 15 N

?ﬂmﬂ 027 A, W

= L wW2e gAA
48 ® 4 Ao weA A9 BAHS A

B A7) WPAE 2w, ol
2 AFseAE dlsidh & #
Aol M= EA¢ SAA/ZE AAHA] gpong,
AstriumAtoll A ZidrgE v EEa B
LSRUY AFAIY A} ok(Table 2)S Fx3t Al
Ae FAFATE ATARY XM T HA
A1E > ARRl(sine) F&F Al > FZ 24 AY
> WY XF AY g AR EARE
28 = ATH5].

o}
o2

> F3

Lo



772 SAFE - ZAS - oW - AW HEERAZE T B e
Table 2. Input loads used for vibration test Al Vas T REslt (CATZ010.0Z08)
R h 80T _a— Chamber wall L 100
esonance searc il :::;‘l{l:sr;:zneteronTakmEA -
axes | frequ.[Hz] acceler.[g] sweep
. 404
all 5-2000 0.5 constant | 2 oct/min 12) N
Sine vibration ?,i_ ,
axes | frequ.[Hz] level sweep = ol
5-20 +11.2mm ol T
, 20-45 Bl | e A R TR S
45-80 10 [g] Time (hour)
80-100 6 ldl Fig. 11. Thermal vacuum operating test
Random vibration
axes | frequ.[Hz] level sweep o] iR, AEg+deAy, AF+ALAH
20-100 +6 dBJ/oct 2l %Pwﬂﬂﬂloﬂﬁ Ztzy EEAAE As
z 100-850 02 g/\2/HZ 16 g(rms) AA s AFE stk 38 49313 A8 Y
850-2000 | -6 dBjoct AEE Fig. 119 Wehdslh Fig. 11914 €e

Aot Ao JJOl faw
29k, 9] 574

=
A5HE A3 o]i;

Loz ML off

A%
2
3} A
Al

HolH Aoz Bt ol Tl

242 €13

Sl A
= 5ol g)
7t Az 5t
#HAolty. EAFHHKAIST IF

AlY

o Eo17k7] el

A °
= s

A=

2= 2334 =4
7] W&o o]y AN EPFX
3lolsl= =

O

o
A AX)
20kge] AHA5HE

2

2 EAE FEe 7ol ABAWE @ Az

>
"
I ol
o
oX,
oo
R
e
1)
T,
1>
>,
ML
ich
o

flo o

_‘ol_:
M:L—l’

o
T,
o e (T ol T2 N > O o N

ol
o
3R
)
=
M,
i, o
Me
i)
ol
N
2
off
>
A

b
10 ox

B A
>,
L%
= o
_>"_‘_‘
o Z
= o
m?:_&
’
i T
o W
LS
2 rlo
o
_40{)"
>
op 2
e o 1
oflt T
o ox i
N >

fy ot

i
2
ofr
N
)
)
N
ofr
N
[
M
i
oft
N
ol
2

ste] BAZ ol e ARAS 7 LAFAF
HE #E712 AMgste] 725 93] shal
EARES &l st =3 AeAld
BAES Feke] sidE Ao A4

Fetad. e 8= sele EYAA
ZF Y3 FA(74g)E 1R TiNi AerospaceAt
[3]®] ERM-5003} Hlaste] Hoks i, HdlEe
7bs 8k (226kgh) 7 2 2] W84 5= (0.01~0.13sec) °ll
H]s}] Z 17453 /‘Zo]x]ul— /\aﬂ_rq/i%j;_oi /\]_Q.
s7lelle FET AMFelE L AtrEY 5, =
FetsAY, ¢ ]ﬁ(Creep test), AA9} A)F
(EMC test), 9% F4 AlIY (Mechamcal shock
test) 9|, 718} o2 JASA PR F7HH<QL 23 &
57](Redundant) 7H'd¢] =4S Fsto A=A

¢
L

-



038 A& F 8 5, 2010. 8 429 A4E 2FAFEHE o] &3 FEEA 773
S =9 F s Aog Jhdy. E3, F{FE FORCE RESEARCH LABORATORY SPACE
ol gy 9 ARS 7ol @3 ME9 A5 VEHICLES DIRECTORATE', AIAA Space 2001
E Pt A Ax"He AFA 4T I Conference and Exposition, Albuquerque, NM,
A FFS FAkstel olnbAstaA ot Aug. 28-30, 2001.
2) JAY, AAY, ALY, olFF, olFF, &
z 7 T, “AEAEE HiEe E‘—FA% 1 7EFY,
g3 E-Fadr1EE T A7A A1E (2009 79)
B ATATEe mEHeIIERy $Fs1e PP 9710 1735067
Qo] $77ZAA7|SMNLALY 2 9(2010-0015077) 3) http://www. tiniaerospace.com/

o ola) saE Ane] Aol oo A=
e,
=23
1) Eugene R. Fosness, Steven ]. Buckley,

Waylon F. Gammill, "DEPLOYMENT AND
RELEASE DEVICES EFFORTS AT THE AIR

4 WHEE, 99, WET, 257, A, 4
Wi, a8 A48 MBELA AF4 2P,
AT 5832 A37A A5Z (2009 5Y)
pp- 457-463 1225-1348 KCI 5 Al.

5) Jens Midiller, Chiristoph Zauner, 2003,
"Low shock release unit-easy resettable and
100% of the 10th
European Space Mechanisms and Tribology
Symposium, 24~26 September 2003.

reusable", Proceedings



