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Table 1 Relationship between physical properties
and polyol contents
Polyol Strength | Elongation
(wt %) (ka/cm?) %)
0 5. 6 250
1 11. 0 295
3 11. 8 341
5 19. 6 330
7 28. 5 250
10 46. 9 455
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Fig. 1 Effect of curing temperature for viscosity

RV F— GG BV BBOKR L VERELL,
Table 14 Y # -1 OEHELDEONFELTT,
Table 1X b, hbod4 v 8=Cit, B{LkoES
VIZ X APEEIZ ST 2 A ARETRB 0D, K
VA ¥ THE, BESODEIBREASD
EXGhB, L L, V4 —nik ] YBOFTRHS

THAE



Viscosity (cps)

Numerals on graph line are
catalist value.

Ccnposmon of binder
RA5 M 86.5 parts
IPDI

6.75 parts
CATALIST 0.03~ 0.5 parts

Time

(min)

Fig.2 Effect of catalist for the relation between viscosity and curing time.

Table 2 Composition of solid contents and viscosity of tracers

Binder composition Solid composition " Propellant Viscosity
(wt %) (wt %) composit ion
Polyol | HTP8 | IPDI Sr(N0) 2 Mg Binder. | Solid
Coarse | Middle | Fine | No.15| Dind0d *) ® (cps)
1] 5 {8 |13 | 2 - 30 22 8 17 83 |14 xi0t
2| 5 82 |13 45 30 25 - - 17 83 725 «»
3| 5 82 13 45 - i 30 - - - 83 105 ”
4| a6 leasfize| 45 - 2% | 30 - 182 | 8.8 ] 615 ~
5| 4.2 |8AT|iL.1] 45 - 25 30 - 19.4 80.6 | 40.5 ~
6] 4.0 1858]10.2]| 45 - 25 30 - 20.6 79.4 | 21.8 ~
71 § 82 |13 50 - 20 30 - 7 83 8.6 ~
8] § 82 |13 §5 - 15 30 - 17 83 2.7
9| 4.5 |836]11.9( 58 - 15 30 - 18.2 81.8 | 45 ”
10| 4.2 |84.8}11.0] 55 - 15 30 - 19.3 80.7 | 29 ”
11| % 82 |13 41.5 - 225 | 30 - 17 a3 4.3 «~
121 § 8 |13 52.5 - 176 | 30 - 17 83 1.5 »
LParticle size of solids Sr(NO;), Coarse size 0.351~0.485mm Mg No.15  Median size 0.14mm
Middle size 0.175~0.175mm Din 40.Flake form
Fine size under 0.044mm
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Table 3 Properties of gas generator contained Sr(NOQy),

No. ] Solid / Binder Sr(NDs) 2 L] WAPO Elongation | Strength
ratio |Coarse (X) | Fine (X) &) | (Outside X ) ka/an?
1 80/ 20 2.5 1.5 30 0 40.5 6.4
2 4 # ” 30 1.2 31.0 6.2
3 “ §6.2 18.8 25 1.2 21.3 A7
4 I 48.8 16.2 k) 1.2 20.6 6.0
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Table 4 Experiments factors and their levels get-
ting physical properties

Expereiment level (wt ¥)
Factor
A Sr(N0s) » 0 17.5 35 52.5
B |S(N0s)2 (Fine) | O 25 | 175 | 2
C [N HKol5 10 20
D |IeoI 17.7 19.2
E |WAPO 0 3

Table 5 Combination of factors for physical properties measurement
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"o Components of solid (%) Components of binder (%)
Mg Sr (N0s) 2 NH.C10. JHTPB | IPDI | Polyol !MP*O (l:g;?'
No. 15 | Coarse | Fine
1 10 15 20 55 723 11.7 10 0
21 20 35 0 45 70.8119.2 10 0
3§ 10 17.8 0 2.5 72311771 10 0
4] 20 0 11.5 62.5 70.8]19.2 10 0
51 10 325 | 20 3.5 70.8119.2] 10 3 10.25%
6fF 20 50 2.5 21.5 7231117 10 3
71 10 0 0 90 70.8]19.2 10 3
8] 10 0 0 90 31774 10 3
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Table 6 Effects of NH,CIO, for properties

Density | Rubber 1{Tensile | Elongation| Burning
hardness | strength rate

No (a/am?) (ke/em?) %) {rmy/s)
1 1.63 ] 1.0 24.9 0.73
2 1.62 88 16.5 17 1.16
3 1.60 88 19.4 15.6 1.05
41 158 a3 2.2 127 on
5] L73 92 16.0 2.3 0.54
6§ 1.67 8 6.3 4.6 0.72
7 1.56 84 26.7 n1 1.04
8)] 1.54 92 19.7 26.9 1.07

Table 7 Effects of Sr(NO,),; for physical and burning characteristics

Ko, 1 2 3 4
g 20 20K 20 &9 20 (%) Binder Composition
Composi- | NH4C104 (Middie) 10 10 10 10 HTP8 68.3 %
tion of Ki.C10. (Coarse) 30 20 10 0 1PD1 18.4 %
solids H.C10, {Fine ) 20 20 20 20 Polyol 9.8X
Sr (10s) 2 (Coarsa) | 20 30 40 50 WAPO 0%
Physical | Strength (ka/em?) | 15.2 1.0 1.0 8.2 Lecithin 0.5 %
properties | Elongation (x) 13.1 17.03 8.03 363
Density (o/an?) 1.670 1.685 1.706 1.715
n Pressure | 1 ~10 (kg/em?) | 0.387 0. 451 0.428 0. 438
Factor rengs | 0.3 ~1 (kg/em?) | 0.610 0.682 0.573 0.791
Burning rate at latm (em/sec) | 0.890 0.948 0. 9896 0. 980
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Table 8 Physical properties of this gas generator

Campressive strength (kgf/cm?) 50
Compressive strain ) KX]
Elastic modulus (kgf/cm?) 168
Young's modulus kof/an®) | 4.8 x102
Bulk modulus kgf/am?) 1.2 X104
Poison’'s number 0.49

Table 9 Effect of temperature for tensile strength
and elongation

Tmp?;g;we Str%gt/gn,) Elonga&)on
+ 50 10.4 15.1
+20 171 13.7

] 21.5 12.6
- 30 32.2 na3
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Fig. 3 Sectional schematic of gas generator
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Development of gas generators with a tracer function

by Jinsho YONEDA"* and Minoru HAYASHI*

Vinyl chloride resin is used for many tracers as a binder. However adding properties of
the strong strength to tracers, HTPB is used in this studies. The tracer gets a function of a
gas generator, too. This gas generator is tested to get it’s physical properties under several

conditions.

(*Shirakawa Research & Development Center, Nippon Koki Co., LTD.,
Nishigoh-mura, Nishi-shirakawa-gun, Fukushima 961, Japan.)
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