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On the Mechanical Properties of Solid
Propellants under Uniaxial Tension

By

Kozo Kawata, Mineto Ipa, and Akira Honpo

Abstract: The behaviour of effective gage length factor, the coeflicients of variation
for mechanical properties, the relations among €7, €, and €, the variations of €z, €x
and €, in low temperatures, the Poisson’s ratio variation with strain are studied for NHs-

ClO4-polyurethane or -polybutadiene propellants.
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2. EOHRURLIRHTOMUR, HHRRERRY al2]
EXOREERTIIERTF v v 7 HOMUREEZTIS, AR AL (effective ga-
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5c=Alc/la (1)
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a(=lefly) =dljAlg=¢c/e, (3)
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1+Mga§l+w (5)
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BlER RVILEVBIURY 72 Y = vy RHEFERR
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i 1t & NH4CIO4 70 woa A polybutadiene) 20
ERARE AL B 10 B b # NHCIOs 70
ElkAmE Al By* 10

* SFFRE 80w

3.2 BETOH#SIRD OEHR
KERICY 5 TOHRHRRDELD
RETEAR: WBI[3], EE 10mm, ITHKE (B3IX)
HKEOWEE: 7o —42 (MEHEE 10%) N3 BIRE,
HERERE, WE: 20£1°C, 55% MEXIEREL,
skEAHS . IM-100,
Dind: EHER (BBoXSIKRGH Lo EEHER LK)
BI85k Y EE : 50 mm/min.
BORE: dic 13F v v 7EURTREL O ED, 4l 13 1/1~4/1 (frame/sec) DEHE)A *
FEEIc kB (E4ARD.

This document is provided by JAXA.



1969 4 10 A EMAHEIR D BIRIB5R DI X 2 TFEPHRIEIC DN T 509

(v | (2)

AR HEH A 7iIc X ZBEEIRED TOMO D B#iiE
B 5K

BoNIIHEN-UFAHEFREEZES, 6MICRT. K, EICh &3 ERERIERERR
a MIRINTWE. 138, HATH7E2E BP lEIC>0T a © g BXY & ka2 28
DORREZH TRICRT .

Bonte IFYHT — 20BN EE 2, 3 RITRT

WEOTFBFMUERLE LT EEEEZ &) (HEIERO COBIEKED—D) 2H
To&HEHRMIEVM, Landel [4]; Milloway &8 X1 Wiegand[5] iZZhZh €1, &c;
€/2 ZRREL TN 5.
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W2E K)o yR#EE UPT-1 oB#EIRD TOHESM: (20°C)

_# M wom ¥4 @ﬁﬁ%’%iﬂ%ﬁ
1 | 2 3 4 5 # 4 /1 (%)
om (kg/cm?) 6.3 7.0 7.1 6.8 6.8 0.8 6.8 0.31 4.6
o (7 ) 3.0 4.0 4.8 4.5 3.8 1.8 4.0 0.69 17.3
E( » ) 48 63 68 63 55 20 59 7.9 13.3
Em (%) 26.9 34.6 31.6 31.5 32.3 7.7 31.4 2.80 8.9
€ (#) 110 95.2 76.2 82.3 | 118 41.8 96.3 | 17.8 18.5
gL (7) 12.9 10.9 10.3 10.6 12.6 2.6 11.5 1.20 10.4
ay 1.09 1.28 1.30 1.22 1.14 0.21 1.21 | 0.090 7.5
(35 8 REH)

®3k RYT2UzvRHEK BPT-1 oB#E3IKRD ToNEHME (20°C)

\\\\\\ H al g o VB R LT

~ 1 2 3 4 5 Iz o o/n(%)
0n (kg/em?) 8.6 8.4 8.5 8.7 8.8 0.4 8.6 |0.16 1.9
gy (7 ) 8.2 7.7 7.8 8.0 8.5 0.8 8.0 |0.32 4.0
E( » ) 81 68 65 66 73 16 71 6.6 9.3
Em (%) 30.7 30.8 31.6 30.0 32.3 2.3 31.1 | 0.89 2.9
€ () 43.1 50.0 50.8 44.6 41.5 9.3 46.0 | 4.2 9.1
gL (#) 10.5 12.6 12.9 12.2 12.2 2.4 12.1 ] 0.93 7.7
as 1.34 1.35 1.31 1.43 1.38 0.12 1.36 | 0.0464 3.3
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4. [EBETOHEPHEICONT
BPT-1 & UPT-1 0 &, tm BXU &1 ORFH*AZE 13, 14 Mic/kd. UPT-
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5. R7ZYVEHEDUVTFAHICLBEI
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a4k R 720z VHERR 50 K5IR D RBRER
No oy kg/cm? | 0. kg/cm? € % En % E kg/cm? eL=0a./E %

1 4.9 6.6 69. 6 40. 2 34.7 19.0

2 5.0 6.5 66. 6 41.2 33.7 19.5

3 5.0 6.7 73.0 42.0 33.3 20.2

4 5.1 6.7 68.0 39.0 34.7 19.3

5 5.1 6.9 69.0 39.6 33.3 20.7

6 5.0 6.7 67.6 38.2 39.1 17.1

7 4.9 6.9 66. 2 36. 6 39.5 17.5

8 4.8 6.6 68.0 39.2 34.0 19.4

9 4.7 6.6 69. 6 40.0 33.3 19.8
10 4.9 6.3 65. 6 40.6 34.4 18.3
11 5.4 6.6 61.2 43.8 28.9 22.9
12 5.5 6.6 65. 2 42.6 33.0 20.0
13 5.1 6.6 63.0 39.8 34.0 19.4
14 5.8 6.7 58.6 44.6 28.0 24.0
15 5.6 6.7 55.2 37.0 37.0 18.1
16 4.7 6.6 70.6 39.4 35.1 18.8
17 5.3 6.8 61.4 37.2 36.2 18.8
18 4.8 6.7 65.4 37.8 37.5 17.9
19 4.8 6. 6 68. 2 39.0 33.7 19.6
20 4.0 6.4 79.4 42.0 31.4 20.4
21 4.7 6.4 73.4 43.0 30.6 20.5
22 5.6 7.0 61.2 39.2 36.5 19.2
23 5.2 6.4 59.4 38.6 36.4 18.1
24 5.1 6.5 63.6 40.8 34.4 18.9
25 5.4 6.7 56.4 38.8 35.9 18.7
26 4.9 6.4 64. 2 39.6 33.3 19.2
27 4.8 6.8 69. 4 38.6 36.2 18.8
28 4.4 6.3 73.4 41.8 34.0 18.5
29 4.9 6.6 72. 4 44. 4 31.7 20.8
30 5.2 6.7 64. 2 40. 4 34.0 19.7
31 5.1 6.7 65. 8 40.6 34.7 19. 3
32 5.7 7.0 59.4 40. 2 33.0 21.2
33 4.7 6.3 71.0 43.0 32.7 19.3
34 5.1 6.4 58. 6 36.6 34.8 18.4
35 5.5 6.5 55.8 39.4 32.7 19.9
36 4.7 6.1 62.0 44.0 26.7 22.9
37 5.2 6.1 59.4 45. 6 26. 7 22.9
38 5.1 6.1 57.8 45.0 24.6 24.8
39 4.7 6.0 60.0 44.0 27.8 21.6
40 5.0 6.0 69.6 49.4 22.7 26. 4
41 5.0 5.9 72.2 53.0 23.0 25.6
42 4.4 59 71. 4 45.2 27.9 21.2
43 4.6 6.2 65.4 41.0 32.3 19.2
44 5.1 6.2 65. 6 47. 4 25.8 24.0
45 4.4 5.8 69. 2 44.0 26.9 21.6
46 4.3 5.9 64.0 38.4 31.5 18.7
47 4.8 6.3 58.4 37.0 35.2 17.9
48 5.1 6.1 60.0 47.0 25.0 24. 4
49 4.6 6.0 61.4 45.0 25.0 24.0
50 4.4 6.1 68. 6 41.6 31.0 19.7

(4) THOHEICOWVT, JIEYWME: 0n, 05, E, tm, &, €1 &7 DEBHRED KD
bl —iRIC, IRF b DO BREBE m, L 0> BXDEFEHM A X . UPT

-1 & BPT-1 ZHilkd 5 &, BiBEOIEYREOEBHREEDFTIAE .
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BOER KV T7avxHERENA 50 K5lRDHABRER

T BB o | BAUSH 0w | BNIMTS € | BOABHMEY 6| ¥V /K E
S A M| 5.0 kg/cm? 6.4 kg/cm? 65. 3% 41.5% 32.0 kg/cm?
b M,| 5 0kg/cm? 6.5 kg/cm? 65% | 40% 33 kg/cm?
B % i Mo| 5.1kg/cm? 6.6 kg/cm? 659% 39% 34 kg/cm?
e o/M 7.5% 5.0% 8.3% 8.3% 13.0%

p ke AT=E 3 0| 0.37kg/em? | 0.32 kg/cm? 5.42% 3.449% | 4.16 kg/cm?

(5) BPT-1 Tl &, &/2 3L —FKFT 208, & KO K&V, UPT-1 TR,
/2, €, €L DIHICKE. & BEHNBROTALEZLIONSET, WREMREELL
T eL 2E5DFABORBE LTHMRFTICENDDENZ KD, &, en DE{LICIE
5 e DELRBEDT, HEEL LTEACHELILEDO—DEEZLOND.

(6) BPT-1 8L UPT-1 @ em, &, &1 OEEHESMON, BERERTICON,
UPT-1 TRBFIC &, &m, €L BBALT EDIT L, BPT-1 Tid €, &m 3B HIR
THBAZEBRT 27, e BEFACELTS. MEICONT, & BT RERTEN
FNEE—EMEEEBACERBERTETH 3.

(7) UFHicks BPT-1 #EoRT7 Y YHOKTR»PBOERT, 7/v— Vo],
O BT OBRICTHERT ZHLEND 5.

(8) 50 K7z Mk H¥HHMEOEKI AT L IHERLERE LTHIE L.

I, BOCTHBOREOIOME RBER, ERICH D B SN BAE =S,
ARAED, HHE E, FLES PHFEL EESK §78 ROERCE(EHNTL =
7o, BRMERICH I AFRALREE KK 0¥ RICREOHEELRT 5.
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