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Abstract

The study of dynamic constrained centrifugal force on system propulsion is to determine the exis-
tence of real centripetal force impulse action according to the change of momentum generated in
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the circular motion of the system. According to Newton’s third law, it is certain that objects in cir-
cular motion must react with centrifugal force on objects acting on centripetal force. The dynamic
constrained centrifugal force promotes the periodic linear motion of the system, and the charac-
teristics of propulsion force, velocity and periodic displacement of the system are analyzed. It is
helpful to deepen the understanding of the propulsion effect of dynamic constrained centrifugal
force on the system, and to expand the application space of centrifugal force propulsion technolo-
gy, which can be used for spacecraft attitude control, orbit transfer and underwater exploration of
hydraulic engineering propulsion technology.
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BEE AR B ARMIRE R E, 2RSS IUR AR KRG TR E M2 L[], 2P DK R
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FIRHEBEROR, R AT LT /NI R R, FE SIS, DR T REERSEN
R, URTEERLE KSR RSE, ARG T BRI RN A GEE R AT R S . i KT it
R, TG A F AR LRI 1) B8 K BH e A AR BE S A kW ST LR, A5 Bl R 2 KA Re = & 1AL,
BRSO, ARG REE, JEREE B HEE S T EORI R R, AR SRR S K
HEBERE R BEONAMAR, fE— @ PR BE B B ST A BR 3y 9 2 TR A S, DA A b 2 2 8] R ST 55 2 AL
I R [1]

VR B0 T T IRGE, I E PR B 2021-11-11 K E T A T EE I A w7 A E R
ED AU 78 R 2 R SRR I S [2], #2380 11 H 10 H, EERUR KRS HI6 A 7 SpinLaunch, 7E#15:
P8 BF N £ 28 LK 25 M s D R AT D3 2% S BT LR R S 1 — A3l 70 “ 44~ (projectile)o BtiXisk
B “CHETRRHS” MRS ORI, R AR HEE BRI R R CUBE RS MRk
THAEH O, %SO BRI T8 ) “HhsHk” , SRIGTE AR —=2F” (A Py
HMAN=ZE RS, SA&EHE. SpinLaunch A ) A BHEE & G0 K& R 5 77, B R BHIE AR 25[2]
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Figure 1. Circular motion with dynamic constraints
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Figure 2. Momentum analysis of circular motion

E 2. EREEshshEnh

Eyiﬂﬂ:

Ap, =MV, g =MV, =mv—my=0.

BBk Cy LU v 50 iz, HahEWARREN 0, BHIN IR EE.

B 2 RERC N x Bl A ik, BLO REEIHL, RIAE, LAATHE v SRR E 128, 40 >t
B At (W RS N ¢, B LL0< ¢ < 90" ABNFIIL P i, fifes=VAt=Rg, HFEZ

1E X Hli:

Ap, =mvsing—0=mvsin g,
1E y i
Ap, =mvcosg—my = —2mvsin2§.

HUEATE H, BR Cp A v W S S B iz 5, TeIRRAE x Jhy ), IERAE y Jhy i, Hah
BAASAAENUR R, XS5 L EEL it 8RS RIIEIER CyAE x Bl 7 i) LASAE y Bl 7 1) 452 2 np ) 4
W, SEBr BRZF) T a0 R B A R sh B, i

2 2
F, = mv—cos¢, F = mv—sin Pt :ﬁ,dt :Ed¢.
R R v v
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FORAEF, B0 /) 50 )y R FR 5 R AR P 9 2 [3] [4] [] (6] (7], W2 H0MfERT, XM=
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[ F t——j'o—mEcosqﬁV ¢ =mvsin g,
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SEAR | TE y Bl B2 30 C BRSO i
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KA B CAIE TIER . £y #iE C, C, 2RI | fra G Ay h i, BUE E5F TP %23 C,C, I
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TR RGN IR, Wy, =0, %At (Wo—t)AHNY,, , Highit

- _ .,
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b, _ A g

—_— 1 2_ - —
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FE0 — n XTI, BL I RS
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M(—4mvsin2£) +0 8mv .
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E£0—2r XIE], R EHENE:
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Figure 3. Dynamically restrain centrifugal force and system speed
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Table 1. The impact and linear motion experiments of the dynamic restraint centrifugal force on the system
= 1. IBSARS LI RGN EIERRELEHIE
ARG E  fmORE O i 0 PR T rpm EE T 1T I} [ BN
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AP # 5 5 % 90/ %

move 90cm

Figure 4. Linear motion experiment of a dynamically constrained centrifugal
force system
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VL. 1 (B 4)SEIG A BEHE( f =14.7 N)/K P HbTH b 5e s, S F RIS B 2 D sh L3k
SPEES RO FE (REAN R B m=0.18 kg , R0 FE 15 mm), ELETE(12 V, 10 AN E R ENLEEE, mil
Ffh O EFEHE N 883 rpm, HEANRGTE 14 PN, TAEZIK P38 0.9 K, IUECH 3.1 JHEE,

3.2. HRGHHRFERSSMEIRESNPKC, C, ASHE v ETE ¢ =g FRt, EOANRGHME
RHHIE[9]
RGBS v, = 0)SHBLRIUEEINIRC, C, DIATHE v #31% ¢= 7 [N, A%
RSB AIRTERTR, W y ST RS XA R A

Table 2. Shock and simple harmonic vibration experiments of dynamically constrained centrifugal force on the system

2. EFSARB O RGP TR R EIEREISEE

ARG eHE it a8 B i Lo FLAR it B 1 rpm ] =R/ L))
4.16 kg 2*0.36 kg 60 mm 15 mm 183 0.07m 12V*10A

VLH: 0% 2 Fiow, ESEOR R fEA BERE( f =16 N /K Pl _Ese i), SR ERhE B 2 NEhAL4HR
HCFEE R O (I E m=0.36 kg, fCEE 15 mm), ERHEIEA2 V, 10 ACNERBEHLEEE,
HURI oA 533 183 rpm, A RGMUR A Ei85h, JRIE N 0.07 2K, BRiECH 3.2 JRFE,

3.3. YR | PEEERERESS . C, B4 =0FR, BkC,.C, Rl FEAS NS . (KiEED,
HABLNMARG | (o (ERFHES] [9] [11]

B ST A3 AR 51 Bl 26 A T BB AS L0 B0 1%t R G A AT B 262 sh R s iR sh it 17 Rk, R
PR AN SLIA R T — 8k, (ALESEBRY, SEIX RGX PR RIAEIRES Bz 307 e R A, LEDR
AR RN . KEMSRGERRY, it Rguzshiim b, KRR AR E 07k
SN fEE RN 25 55 R 1

w1, EHENENT), RSLEC,C, HahMILIT A ER T, AR MOR)E 3, XA RfE
IR B84 R G HT y a s FaifE - ECR N 0, A AR I8 3N 1) 71 %53 i v] 226 SCHR[10],
X AR .

PIa 7175 0 —» n IR A1EFAE C,, C, fE R A IE 2N, ik, BIfLG 3y y fil oy s - FIE K
n— 2n XIEAEC,,C, (KB A 23l, 1071/, RIFG Apus y S = r i . BTl 52 4%
JA 01 y o BT A SE, B = a0 )y o & ER A iEsh R C,,C, /£ 0 — 7t
n— 2n X AT BUEASE, RGO B RIERRRIMER ISR, RERAI T, HHEBAZR
g0 [ E M ST HZIKRC,C, RN 2 58 (W F 32 4.1), fFAEMC IR y Hiff 7 253K C,, C, Arfi ) 5
ANALIRE L IRy 3 o EXT AN E 2 ) R | DA S, n AR A28 R 40 | A0-FE ke
{14 1) A 0 5K T L 2 T BT A 1) JS A T OB, A [ & 12 30 2R SR AE B &S 200 50 T AR
TRy BUEREEE), XL R T X R Guis 3 7 ] B B

R, RAMYIRIRSREZ, ¥R | R TFARBVIGIRER, KRG 2 ARz
o

Vil N 3 fios, BLORIe R A A EEHE( f =3.4 N K FHUE g, M R E 1 2 ANshds 2
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Table 3. Experiments on the propulsion effect of the dynamic restraint centrifugal force on the system at different speeds in
the front and rear half cycles
= 3. BiEH AR EEEMSLARE L IX RG A SL
RGAEE e H frLFe BAT 1THE (A AT HLAL Pl Lo B
1.8 kg 2*0.33 kg 42 mm 05m 3" 220 V*2 A 11 mm
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w2, f£0—n XA, C,,C, KL 3y y Hli o BT (2% dy = dscos¢ )

R LIV L )
W, = 2W, | = 2[2 [/ Fy(cl)dy} = 4fzmLsin gascosg = 4mv* [2sin gdsing = 2m”.
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sin
M 2

M k-
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