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Abstract

To address the failure of conventional activation mechanisms for rocket projectile chemical power
sources to reconcile reliable activation under low-overload launch conditions with service safety
under high-overload drop, as well as the risk of in-bore premature detonation endangering person-
nel safety at the launch site, a compact low-overload activation mechanism is proposed. Tailored to
a launch environment characterized by approximately 50 g long-pulse low setback and low centrif-
ugal rotation speed, the mechanism employs a three-stage sequential safety architecture compris-
ing a serpentine slot, an internal inertial component, and a centrifugal ball. Through the sequential
coupling of setback and rotational stimulij, it achieves reliable low-overload activation while re-
maining unarmed under short-pulse drop, effectively reducing axial space occupation and ensuring
both safety and miniaturization. Simulation results demonstrate that the mechanism reconciles re-
liable low-overload launch activation with high-overload drop service safety and mitigates position
safety hazards arising from in-bore premature detonation.
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Figure 1. Part drawing of the activation mechanism
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Figure 2. Assembly drawing of the low-overload
activation mechanism
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Figure 3. Extension pin force diagram
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Figure 4. Force and rotation schematic of the internal inertial component
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Figure 5. Centrifugal ball force analysis
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Figure 6. Setback acceleration variation curve under launch overload
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Figure 7. Inertial force variation curve under launch overload

7. RETFEH TR DT HL

DOI: 10.12677/m0s.2026.1510148 109 5 1 A


https://doi.org/10.12677/mos.2026.1510148

+t
T
48

B 8 R EE T B A T UG Y, ARG AR SR 28 — B B, AMBT 3R 5 B ARAE 170 ms 72
AR FFUG [ Nig3), 16 270 ms BFAMRPEIRIEZh B0, 7EfF AR P 1ER A W EEAI R, HY
BEIFIEST, 1) 32 Bl P15 T A PR e B 3 2 R A B ) A R AMB R R, AR 5 Py 5 1A
T8, MBATRAERN, F— EREABRER, W7 fEmTE, XM BAMEER A A 3.55
mm A7, PSR IAALFS 2mm £ 4. 600ms J&, JEALid#ETE R, BRLHER TG, 600 ms~900 ms JiE
AR BB ETICTE 2 40 rad/s, TEIXABYEL, B BOIBIER, BLOBKEAR S O A W E e Al AL A
izgh, SRR S, (EEBARE R AT B O ARSI, FTCUNE 8 ST IR AR
A B RAEIX AN B MBS, IS BRI KR R PR A il . 900 ms ST, AT A
FERSh B FaSME 40 rad/s, FRAIEO AFEiBE BOEME I RE, EHEEAESEN 170ms, B RS
SUNFE] 1.07 s B &, BSOIRGEA e IR E 20 ) e AR AL RS, AR AURORE, TR 0 T R TR
KI5 KM el , e SE VLA RIS « ek, et i O K3 4 1600 mmy/s,  HILAE 1070 ms
W%, st 5 KR e JJIEE Y 1.4 N, HHILFE 1280 ms B %

2000.0-‘ 45.0 ‘ 10.0 r1.5
j 400 ""’"’ﬂ—%ﬁ'ﬁ%iﬂlrjﬂﬁﬁ — 7 i T —195
1500.04% 3507 ¥ — - ————————190
& 3 . HE#% il B —/ I I
8 |3 300 3 / i 85 10 ¢
E = 1 \; ) \ E o
E woslE =0 | B Ndiret 5 kIEs £l §
2 3 200 %) — — —WEHES 75 2| 3
[ % [} =
§ £ 150 i / 70 ~los i
s000{8 jool 4 ) 65
i iy e RO E ’
5.0 e --] -------------- e 6.0
0.0- 0.0 SEL e 5.5 0.0
0.0 0.233 0.567 0.85 1.133 1.417 1.7
time/s

Figure 8. Launch environment simulation curve
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Figure 11. Setback acceleration variation curve under drop overload
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Figure 13. Drop environment simulation curve
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Figure 14. Motion of the mechanism under drop environment
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Table 1. Comparison of mechanism performance under different friction coefficients
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