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Evaluation of the Aging Effects on the Performance of
the Pyrotechnic Igniter

Seung-Gyo Jang® and Byung-Tae Ryu’

ABSTRACT

In order to evaluate the effects of aging on the ignition performance, pyrotechnic igniters
were separated from twelve-year-old, fifteen-year-old, and sixteen-year-old live rocket
motors. The characteristic values of the ignition material were measured, and the firing tests
of the igniters were performed. The moisture content, the outer dimension, the crush
strength, the thermal decomposition characteristics, and the heat of formation the B/KNO;
ignition pellet were measured. The crush strength was increased and the heat of formation
was reduced as aged, but no change was detected for other characteristic values. The
burning test results of the igniter pellet in the closed bomb and the inert motor showed that
the burning rate of the ignition pellet was increased by 10%, and the integration of pressure
P: of the p-t curve was reduced by 15% for aged samples. It was inferred that the burning
rate was increased as the crack was appeared in the pellet and P¢ could be proportionally
decreased with the heat of explosion.
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Fig. 1 Bi—convex type igniter pellet



1A mM2E, 1997. 12

oz HI3Y Mav|e| =3 M5 ¥ 93

o KNO:E Wi ofA] &8t ojuf RHE :
KNO; : ZEAS) F3nj= 237 : 70.7 : 560]th
4) EZEA olES S8 AxRF F AHRS
I, oA Azdt 5) Azd EUE AR3le 1
g 13 € bi-convex FeEjE2 A3Fch
HeAY 7124 BEYS #$Qd7] st 2

dutd oz HapAd] S-¥o] "Rojd EA3A
e & oA WEFo] AstET Fo] Fof
Atk B/KNO3 Al th7)ell =YL H$
KNOs9| zsjAoz Qs o] Frlses 3%
o] led °l& WAsly] Y3t As}ry) uiaAe
PVC "E2o2 Za F3rjoke] dZ P9 o
ZAE o] g3l LRI £ FFS Yolry)
st oF 2 gram®] 3} Hel-g th7Igel A 100
12 CTE 249 289 2/ 3¢ 9 & 74
o] Hgls =439

TYE 249 3 4y9d FEE U9x, 2A
g &%, web FA 5o 9t AF dx &
of Hsl7l A71eg Azt ZAajol] i el
e =3 B doddd Fa3 B4 Axjolt. =@
o] ¥ Wsle AFA @S S g3} "
2433t vid € XF Fol o3t dayan 3
4 WHslE dolr7] 98l nlo]AZuEE AME
3t Folol 9 3-& ZH&U

Monitor

e &4 Axs 4 ¢ viddd A AP
S Yeilie ez AR 24 £ d3a A
3 Axo wel AFEG ¥4 BEE Instron
(series IX, automated materials testing
system)& AHE-3te] &3 h

AstAlel a3 EAL DSC(Stanton
Redcroft Co., STA 150008 o]&3lo] dolwgt
o Alge e oF 10 mge AHEEA, S &
E€ 10 T/minZ fA34ck A5 At =&
DSC thermogram®] 7|&X3 &g I4 Hs
9] WA onset =2 YA Th

Al A B €& AL3le O
2 A%E ZFA] g 22 I HaAg
F8% B4 @ F dveld. dEFe o 1
gram® A|RE ©¥ IFA(Parr, 12419 w1,
ol2Z 7t2E R 4¥€E 25 7R #A3
F dad gE2 2x ¢ e SYEY 9F
€ BF AE9I benzoic acid A2 w3 3t
of 48 & st Aok

Aol Ah £ & AT Hsld AT
AAel da 7] oM A4HAE Wb ==
4He EAse Ud 871 A¥(closed bomb
test) & stk YH §7)9 yde 4T &
TE FAAMA F7] 948t water jackete] X
Holglw gL piezoelectric W48 AAE o]

&3t FAstA ds 87 AE A AL

Amp.

P sensor

PS —u

Fig. 2 Schematic diagram of the closed bomb test set



94

S ———E 2

Fig. 3 Cross section of the K21 pyrotechnic igniter
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Fig. 4 Cross section of the Inert motor
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Table 2. Major CBT variables (calculated from the linear fit of the theoretical prediction)

Maximum Max. Pressure o ' Increasing .
Shelf Year Pressure Time R'S('rggegme Rate Bu(rgrlg/gseFé)ate
(MPa) (msec) (kPa/ms)
15 11.53 78.7 29 234 3.56
1/2 12.18 86.7 31 232 3.23

# the time to reach 60% value of the maximum pressure
xx 60% value of the maximum pressure/rising time
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Fig. 16 Inert motor test result for igniters
which are aged for different
periods and theoretical prediction
(solid line)

800 ————— . ' . .

500 - 4

400 |- -

300 |- Shelf Year .

* :1/2(1981)

200 o :15(1982) -

100 B

0

0.00 0.05 0.10 15 . 0.2 0.30
time(sec)

Fig. 17 Comparison of the inert motor test

result for igniters which are aged

for different periods. The solid line

is the guide to the eyes.
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