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ABSTRACT

THPP(Titanium Hydride Potassium Perchlorate) is an igniter composed of potassium perchlorate as
oxidizing agent and titanium hydride as fuel with a Viton binder. THPP is commonly found in the
aerospace, defence and automotive industries. This research is investigeted for the manufacturing
process and characteristics analysis of the THPP such as the performance and
shape/calorimetry/pressure characteristics of the THPP on PMD(Pyrotechnic Mechanical Device). Also,
THPP composite ratio is designed by CEA program.
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Table 1. Heat of formation data for TiHX/KCIO4

formation(1].

Material | Heat of Formation (kcal/mol)
KClIO, -103.6

TiH, -30

TiHoes -11

TiH 65 -27.9

TiO, -218

KCl1 -104.2

H,O -68
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Fig. 1 Stability of TiHx/KCIO[1].
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Table 2. Physical properties of the Viton A, B.

Viton A Viton B
Fluorine 66%, copolymer | 68%, terpolymer
content(wt%) |(HEP+VEy) (HEP+VF,+TFE)
Density 1.78~1.82 g/cc 19 g/cc
Auto ignition

268°C 290°C
temperature
Heat of
. 3,603 cal/g 3,089 cal/g

combustion

VITON VERSUS HEXANE/ACETONE RATIO

% VITON IN THE OUTPUT
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Fig. 2 Viton versus hexane/acetone ratio[2].
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Fig. 3 Theoretical pressure(P) and temperature(T) of
the explosive(ZPP/BN/THPP=70/15/158 mg).
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4.2 SEM (Scanning Electron Microscope)
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Fig. 4 Theoretical combustion temperature of the
THPP compositions.
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Fig. 5 SEM images of the THPP (1) x100 (2) x500.

4.3 Calorimeter test
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Table 3. Calorimeter test result of the THPP by
precipitation method.

Initial | Temp. | Fuse
temp. | rise value

® | co| co |

Weight Calorie

NO (cal/g)

1 0.71 | 2291 | 046 18.4 1,516

2 0.74 | 2258 | 048 18.2 1,512

3 071 | 2255 | 046 18.4 1,517

Ave. 1,515
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Fig. 6 CBT result of the THPP/ZPP/BN explosive.

AA PMDe| AE&E3S o 9
7] 9&te] CBTES R8s}
& AHEstda, E89 B
THPPE AH&3te] 7
(-40°C) T v

,ﬂ
rfo
b
lo
>
friec)
B
o,
=2
>
w
N
e
1

HE ds 7 Al ok #& Ad=rRy 2
g7t =S 24 B4R dEE A=
THPP 8}ofo] Hg =l A|AE WEshe AL
& & 4 Avk =Y THPPY 493 4%
F3 A7) e EFAAE Foln AUt

S sk TS vAE Ae T F



203 X535 2016. 10, PMDE 3t THPP M= LU SHEHN 89
54 E References

AT M= PMDE 3eFQl THPPS 7]& . Massis, T. M., “The Processing, Properties

% d5E g stk CEA Z2a3& o] and Use of the Pyrotechnic Mixture

%0 oo
30 o ox rfx
o &

THPPS] 7]&#<l xAgule AAT &
™, SEM/calorimeter test/CBTES %3 &

d5E HlAEA A

oy
2

=

A9 Ay, &ujo} wEwE A A8 =35
8L Tl v 944 4 # A= 2"
A=A de deS A= THPPE AR &
AT d#Fe oF 1500 cal/gol™, CBT A}oj
A HUlkEe] 1,434 psi, ETHAT) 49 psio 2
A=Y de AxE 948 F ATk E3 SEM
TS Bl 7Y ddd dAFYE g &
T AATH

E

E ‘fFEEE 1A% PMD 7|& AMY
2 FHAE A g gATLe A

Titanium Subhydride/Potassium Perchlorate,”
Joint Propulsion Conference and Exhibit 32nd,
Lake Buena Vista, F.L., USA. AIAA
96-3019, July 1996.

. Hohmann, C and Tipton B., “Propellant for

the NASA Standard Initiator,” NASA/
TP-2000-210186, 2000.

. Nakamura, H. and Hara. Y., “The Reaction

of  Titanium  Hydride-Boron-Potassium
Perchlorate Mixtures,” Proceedings of the
20th  International — Pyrotechnics ~ Seminars,
Springs, C.O., US.A, pp. 743, 19%4.

. Gordon, S. and MaBride, B. J.,, “Computer

Program for Calculation of Complex
Chemical Equilibrium Compositions and
Applications,” NASA Reference Publication
1311, 1994.





