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Reliability and Safety Analysis in Fuze Process Design
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Abstract

Fuze is an important component of ammunition systems, and its stability directly affects the success rate of weapon launch and
operational safety. Under complex battlefield conditions, fuses must be able to be used accurately and reliably under predetermined
conditions, and safety accidents caused by accidental triggering must be avoided. Therefore, conducting systematic reliability
and safety research on it is not only related to combat effectiveness, but also crucial for ensuring personnel safety and preventing
secondary injuries. In this context, this article provides an overview of the foundation of fuse and fuse process design, explores the
reliability and safety in fuse process design, proposes a collaborative analysis and optimization strategy for reliability and safety, and
conducts case analysis and application research, aiming to provide written reference and inspiration for relevant designers.

Keywords
Fuse process design; Reliability; safety

SEZZITHRH AT EESZEES T
IO bk
POz LR S BRI, RE - B8 7522 710065

=

FIE BB RGN TR, EBAENBIRAELARINRXBLATOR D EREREAE, ETE K50
T, AUE LA ETUE LM T AR TG, o LR LEEIIMERI LN EeTR, Ak, FEETARGTE
WA AR, RMek R B, EARBARAGEA, BlbRAG TG L, ARLTFT, AXHMAETIEA
FME TR A, BRTIG I AR P TERE 24N, BT TEREZARGHE S5 HILES, FTRT
EH 5 S RIAR, §EAMETITAR RS OAE S HE,

ES a0

M e &I; TiE; Eatk

12|z WS SHURAERE S ) . SRETEE (IR | (IR,
A | R R . T, BRI | B (et R
PR AT R PRSI ) | SRS sty
e TR S s it g TR, S TR RMI RO
e ‘ St ERROII, TE R CERAE SR ) |

EAEBIRI S S BT, RS R F T T ” "
S TR, DR MOt e e o DV I RIS GEATRRTE) 521

HERITER, IEAHEREE. I TRIERER IS 5 e,
BIRRES, SR BRI ERR, BRI o eI T T
e i SN SPREEA . ARIETETEET RuRTEE
R G NGE

- SRR 3E TRt AT EIES T
2 5|5 R 5IE TE &I & 51 BB T B T

. e b e i A {ETEHENIZEE
 JVECRIIERS, SR P MRS TS i, n TR RO DRSS
WL SIS RATEANERABRSHER, EHERETS] o smns s pspe s 0.02 mm ROBIITRSE, B2
‘b?gﬁ'jM%gi%lﬁﬁi{'gﬁgﬁﬂgﬁ%ugﬁ (%é}ﬁ) o ‘Eﬂ‘ﬂ‘j"{;é% g|ﬁ§%gg5§}§z‘\‘i—/}j’ }\)\ﬁglﬁfgi&%?&o Eﬁ-ﬁ, W&I\E}F
BHHORIR (5-8um, SIMEEAT um) , A5 AT
[fEEEAT EDF (1992-) , 5, PERTEEOA, W sifpriibte, REmRRsSRarE 5% sl
T, TN, MESISTZ R, BI-RPE. S0 T SRR PERFECR, R A

13



HRIWEREAR - $02% - F 034 - 2025 £ 07 A

(4l 500-600 N, SZFRik 800 N ), K5 i dy,
SRS ERENGER . 1EEE A (A 0.1mm D1
& ERER ) 25 et g ESlE . S Re N TdRE

HEZGIRI SR A SR I EDW, 255 0iR A RET,
TR Y, © Rk il RS, VEZSB R IRy
FERERT 15%.

bl

Yy h J L

fREE EEilas 1=

EL i

TR

¥ ¥ L

izl 2 fEmEs FrHIEE

B—: #ES|EERTEE

32 AIEMSth A ESIRE

EErEER, DL e S EmaorT AZEAFEL,
X T ZEATT - fE - R T A, BT
IRBISCEENS S, Bilhn “IF4 T 22— m R —5 (5
B, FREd RS e Mot e . RO
DT, N CTREAE - RS - IRE iR A
R, s RS TE R . DLE (SRR 2 551,
TR “VEARAEZE +10ms” , EHTNEWZE i
FWERWZE"  “RRRBREE" S TZRE, RAMRREL
FEN SR E SRR TR TR T . RAPuE G AR
I (ALT) 759, MEZEIN TS (GRE. R %) i
ISR, W N0 - By RRREL, TINHERS
FIE RO P,
3.3 TZ AR FA KR EE

FIH Taguchi %0 T 22804700k, Bl EAS
RISk “FEZSE 7 25 MPa+ (R LR 8s” UL E,
FHEBR RSB 12% P88 5%. 5IABTFME TR,
SRR R R R e RE I TRUE O B, Mk
THHIETREF 40% MiehE. T ReH LR AR
R, RSP E KRG R, SSalx)
INFEAREE (+1°C) | J2F (£2%) | JE/J ( £0.5%FS)
LEANBHIELERS, YRAIERER, SEHER, F
RS AP EATT (IS Resefd ) b T E bk, A
BB A TD, R EHR SR R MCEIRT 0.1%. BRfE
GiriBe 77, HEIIEAIRER s (ESS) , i hifLIRED
(20-2000Hz ) 5 il 525 T 208 ek, Wik T2 -
RFEMER SRR, 40D RS T 2SR E,
TERRTIMREEY , SRR

45 TZ it =2 ST

41 ZMm5ELZeMHENIZERAE
EXTHEERETR, AT AEENESMAESE T51E
, EREREL

14

W TZ, RadE R IR E, S R

BRGNS AR, HBL “Rul” 3%, ME
I 2es RIS, B, YU T T 2RORE RS, anfk
ke g N SHRZ A4 0.0 lmm, TIESCEE A% 0.03mm ),
SRR RIS R B0l R i A R R R
Fr (Ra > 1.6pm) SEEEEEEERZBOER, MifiFER
B =, SR T2 REMVEHI TARZINL. RS EERD
ERASE SRR R K e T B (Ehan s
WFRREHHIRT ) , NEFEBERERTREARE] 0.1 mI DLE,
HBHZGFIRERIE; ES I H AR SRS R AR,
kI
4.2 ZEMUS T E5ITMFE

S T 2%2eoiriiiE “iRB - =ik - 9907 1952
BihR, AT “IEEREEEFEREIEREE"
MIsEA T, AL RS RS iR, bean, 7F
“ENRIRE . (RRGZLE . BN IEMUR, XREN
AR A P (RBEER T4
T REISGS . R CRAEME 5 CRRTEE
WEIFRITE, BT 2RI A Sk (T TR
24, XPafE>80) . “FREIZ” (nkAsh%ER, XBa(E
40-80) F “7eUry” (neHANEZS, WEE<40) o 2
FAEEHO S HTER FEB T, o “BINEDR” RN TS,
RIS R m— T T e nEm R R e
FREM, BN SNIETTSITTRRE, MIMABGEE
FHRHE TR S
4.3 TZREMRERTE

HERS 5 T 2att, Tl “HoRpi + EFHE”
WERRE, TERATTH, WEk T 23T B esas, A
Mlgs NS TREERHB I ANZESE , BRI T3l A
HLERRER (2 XHe + B IE ) |, SEBld R
INT 50V, IRTZFIR SRR E (—f%>100V) . 7£Z
BOEHIRO IR, S THINE R, K25 T R A EIRE DL



HRIWEREAR - $02% - F 034 - 2025 £ 07 A

(IZHIREEE £ 1MPa) , SL0AMEIIE (RZRERIIREE T
SRR, il socH e EIREiE ) o BT 25 A0t
HOEA, FELREFRE (KRS 0.0lmm) , 5
IEEERAAEIEF AR EETE A _ e fE TR A%
PR GER & A P EA T (RG] BREAR . A& RS
M) BEATEERIRER, RE] T EEIRE - PR - e
FORSRACEG . E RN SERE R, S EHE T 2B EAR
BETHEIS AL E 54 (S FE R BAAE] 100% ) , Ff
HEFtr—w B, DIRSEEA R OEEIR Y,

5 AT EREEMIE ST SMNK

ELME T2%itrh, BRSBTSt 5222 P
fifl, TEITHE “HB—HiRRE WEEDYE, BE Y
- ST - RS IPIME R TERGSITIRE T, FFR]EE
B (Anma R 2 < 5 ms ) R 2R (fnk o
KA F <0.01%0 ) AL NRES AL T 22500 R, kT
SUSEEE T 200, RAZ BRI, 3 SRR -
PR SRET - SR MRS Pareto (LILIRIREBEI TR AR, I
1£220°C +5°CTERIN, SEIUR AR B SHbR R SRS A
FHIRIE T 2Z9UTE md i R S e 2 0 25 s A bR,
) B HoR, SRS TR SRR RN e R S
AR, ERNEREM R D ST E (o
LT 25 MPa, SEBR 28 MPa) HIIBHLT, K DiEEE—4
24 FE (< 30 MPa) R hAMENLHE] (RER LR R A
2s) , VMRIEEBRFYE R EDR . 5T, Fad
NOCWHELEEIRIIAR R, FRsh . M e AR R S
S, b e RSt geAasS A B, 7E 20-2000 Hz
IERE T, SEBS (5 TIERT SRR (RlRBED2 = 99.5% )
FRESHLEIZZ R IR, RS S AEsLhrn F A E|
ROUIRES, SRl AR S5 224 M U R T o

6 Rl SEMAHE

EE G S5 R L2 ERE, FL
R L 12% RURE K, (& Bh R T (FTA) &,
o [R) B T 8t e 271 2 e st e i [B] Bi HE bl Ik
79 0.02-0.05mm, SEPRREEE]T 0.0mm) , JFEER AT

FEEELE +0.005mm [ AEERE A, R85 ALEAREN]
BRALE, SRR EEEITE 0.03mm DINRY E AR, P15
PEREFH R 99.8%. EINARHE B S8 ti s S 7 Sl
DSIHIT S RS, ShE HAZOP TG, &I EE2RIamE
T2 g R R—5 (bR 5-8um, SZFRIE LN A
2um, IERERIAE N2 FINOIUR SR T Mot R
AEEBIA T2, RN EEEEEEAT, SiRtert
TRBGIET M 72% BRI T 100%. FFE TS5 1{ZH,
FREPR SRR EIRRE, % DOE S2ia{inbiEss T 225k,
ISHEIM 0.8s W% 1.25) , ZE&HIFEIRGGINIE, (R LSE
SR 3 2% 5N 0.5%0. (1N 1 Frm. )

&1 ZOIS TR

ES [R]EIARR Mgk T2 e RRSERR
bk S | BiEFshn | BafbESE + EIEREINN
HETTEIIE ram MO | 88% — 99.8%
e | ZOTVEEIRRE | EREBGR A 1E | Slna et
TS R R il 72% — 100%
IREESERE | ifbs s /B Ry R
U
TR ¥ ] + AR | 3.2%0— 0.5%0
7 &iE

LE R, SHE T2t R TS S LMo,
W TR ERSEE . (RERE e BA TS Y il
ISR S PR BRI ARG TT, BN TR
BE5fiv)s5E, HLELBNPLE, feuehs [{Eiat TIER
HERIARIE SRS . & h, MERHICER AR,
5 MER AT R et B B — e m, VEPTELRAL
RO NS A RRR
S 3k
(1] AR B A 2 S 05, ik 2 (5. A T S Ul 2 e
BRI AR S 52462,2025,47(01):15-23.
[2] R, RS, VR R, SO Oh RS S | 5 i St r B 7 1R 28
AR TR [T RN S 23 57412,2024,46(04):13-18.
[3] XA, XIUBRRES 4 e, 2, 2 I TR B s S 1
TR A5 |15 sl A LTI 8N S 55441,2024,46(04):
178-183.

15



