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[ ABSTRACT]
vestigated by using fine crystalline NHN as the igniter agent and polyvinyl alcohol adhesive (PVA) , hydroxypropyl methyl

Effects of different binders on the ignition performance and mechanical properties of the igniter were in-

cellulose adhesive and celluloid adhesive as the binder respectively. On this basis, try to improve the possibility of ignition
performance by doping Fe, 0, and Zr. Results show that the igniter with PVA as the binder shows better ignition perfor-

mance and higher mechanical strength. After doping Zr, the flame is bright and dazzling when ignited, indicating that Zr

participates in the ignition process, emits heat and increases the ignition ability.

[ KEYWORDS ]

scopic test

0 5

|13

M 22 3 51 KT R TR T2 1 45 KOG
o ERIEKIERERLS, S K AT SRR I KCRIE T
F oy — M HAE R EEAR s S T 22Uk
T A KBILIE Sk 245500 1) R 2 P S e
TE T MK AR P FEAR KRR BE R T 2453k
(R AT, 2 AN [ 245 79 ) o K AE e KPR
7 R NR AN R A P A B =1 N R

SR FERIR AT (LTNR ) Z S 24 e b ik
B, SRR BHRBE BOR , W S R AT S
M SR 2570, B LTNR # BB AR &y, 52
PRz = B AAAE—E fa ke, BRI B2t
AT IR LINR i i 2SR A BT, H 1 R 7 A
R W B S ARGE , [RI B AR D 4 s T

* U#E A #1:2022-04-19

fine crystalline NHN; igniter; ignition performance; delay performance; mechanical strength; hygro-

R, O SR 1E i — s, A E A
1% ( DDNP) F A f 2 HURBE B iy, HoA 2 AR 6]
YRR S S A 25 5, DR TIAE S bR TR A
TE A FEPEXE LLARIE Y [R]T, DDNP il £ 3 i v = A=
MK & BRI 3L N AT A Y F R R )
FHULEY , A5 A Z 35 A0 P 25 ™ 5 0 52 4h K R
FHES RS, X WS DDNP #9132 2 BRI

VE R —FloBr 24 25 il R FER ( NHIN) 1l
1 T AR R 15 25 R RERR e , AR
BUBUERBE K, IR 2 e vk M T R |
PRI LF, NHN A 7= i F5 v b K 1) 25 fir TR
P K AT I A IRNSCR A |, 3k 210 T8 K HE ik 82> B 4 JE
TLRIGYEAREET,

RIAN SR 45 LA 4040 8% ~ 10% 1T 2085
(PVA) BCHFEEE ], B T — Pl -4 rHak &=
ROR S RHIETT I IR S JCR N B3 TR

F— & AR (1976 - ), B3, LHEE, FEMAF K LZGFIFHUISE, E-mail: 1461229006@ qq. com



<20 - OB 2

) %52 B 2 1

M A& K AT EEYE . Z 5 IR UER | L NHN 3L
W E a5k S BB A T R F A Kk A 7 5 L R A R
ARG A ER AR 2255 DL NHN A s ok 24 3
2y, P DA SR S AL AR A 45 0, A S i
PRI T — PP B Gk, iR A5 R AR, AN
K B A K TADAS B e e, A K AT SR PR A A ok — 3
PEfls, RIE SR WF IS T AR B A KO g
I NHN J&5 0% ki 5 % K BE & 55 280, NHN 3%
P TAOR F % PR S5 & R AL 0 & KR,
Fri 224 NHN 218 DDNP 24825, % Tl 8*
AUKEE LS T 2EB IR T 7 sl
X, el T DDNP A 27 >f 1) ™ 8 75 YL [ f

AT {204 S NHN 1R #2220 5 ok ke
250, IERSEE N AT AT M XPIZ S S Ck S )
K BE DL R A KA B0 T 830 K K S BT T 3%
TiE, [R) B AR A FE 25 X AL A 5t R B35 3 1 1k R A 7
e I ARZE i NHN SR 225000 KGR —Fh 2R A
PEREE LTS 1Y ik

1 KIe
1.1 SANKEXRFELE

FII 045 & NHN, RLAR 2928 5 wm, BRI .
WSS A SR BN 1 BT

— | [~

=1

o

. \]/5
\\ X 6

1 - IR0 — e 2E ;3 — Wb 4 - % I,
5-23%:6 - Hi%Z,
B RIPELE A 5 Kk g5 R

Fig. 1  Structural diagram of igniter with rigid structure
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Tab. 1

Formulas of different igniters used in the test

i BCTs (Bt 240

1-1 5% PVA Ji& + NHN

12 5% PVA i + NHN + Fe, 0,
2-1 6% PVA Ji¢ + NHN

22 6% PVA Ji + NHN +10% Zr
23 6% PVA Ji + 25 44k LTNR
3-1 8% PVA Ji& + NHN

32 8% PVA Ji& + NHN + Fe, 0,
4-1 10% PVA Ji + NHN

42 10% PVA Ji§ + NHN + Fe, O,
5-1 PR BT 4E I + NHN
6-1 FTEBEHE TC/K L BERE + NHN
7-1 3% NC ¢ + NHN +10% Zr
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Fig.2 Finished products of NHN based igniter
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Tab.2 Constant current ignition data of rigid

igniter with PVA as binder
Bl w(PVA )/ Xos/

XO. 9999/ XU. 0001 / S/

s % mA mA mA mA
1-1 5 387.5 440.7 334.3  14.31
2-1 6 414.8 442.8 386.8 7.53
4-1 10 491.9 514.9 468.9  6.18
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Tab. 3

Ignition performance of igniter with

different binders
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Tab.4 Ignition performance of igniter with different formulas
i J7 G w(PVA Ji®) X, o/mA Xy o099/ mA Xy 001/ MA S/mA Fe,0,
1-1 5% 387.5 440.7 334.3 14.31 J
1-2 5% 402.1 488.6 315.7 23.24 H
3-1 8% 446.9 472.2 421.6 6.79 7
32 8% 452.9 543.9 361.8 24.49 [
4-1 10% 491.9 514.9 468.9 6.18 g
4-2 10% 499.2 577.0 421.3 20.93 H
&5 A5 QAML &-F%F &K ke ab45 &
Tab.5 Delay accuracy of QAML electronic chip igniter
ms
B S 7 7-1 fid Jy 2-2
i [i] S U S 0 s 1] ¥IH kS SN FE 49 s ] ¥l i %%
0 0.7.0.7.0.6,0.9.0.4 0.66 0.033
50 54.6.56.2 58.2.52.9 52. 1 54.80 6.115 50.8.50.7.,51.0.,50.5 .51.4 50.88 0.117




2023 44 H

045 i NHN JE 5 Gk 25500 RO PERERE Y. Aot | 45 23

0 ms 5 ms 10 ms 15 ms

(a) BB

t ; r ‘ :

!i Ei ‘Iléi i;

0 ms 10 ms 20 ms 30 ms 40 ms 50 ms 60 ms
) B2 Zr

B3 3 FBAERFER NG NHN 555k Ck 09 & SOt R i) i Y
Fig.3 Fire process of NHN based igniter with three different additives taken by high-speed photography
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Tab.6 Delay accuracy of rigid igniter electronic chip

TR (L7 2-3) BlRAY (LT 2-1)
et A%/ SN ZE 1A ez 542/ S 9iE 1]
m fi5f ]/ ms wm F5f 8]/ ms

50.2 52.0

18 51.1 30 51.9

50.7 52.3

50.6 52.8

20 50.9 40 53.2

51.6 53.7

51.7 53.6

25 51.2 50 55.1

52.4 54.8
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Tab.7  High and low temperature constant current ignition test of NHN base igniter with 6%
(mass fraction) PVA
R/ C Xo.s/mA 0.5/ % Xy 0999/ MA Xo.0001/mA By, 0001/ %o S/mA 85/ %
25 414.8 443.0 387.0 7.529
-40 416.9 +0.5 439.9 393.9 +1.8 6.195 -18.0
40 413.5 -0.3 444.7 382.3 -1.2 8.383 +11.0
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Fig.4 Hygroscopic test of NHN based igniter
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