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Report 1917-MP1

This report presents mass properties data for 156-in.-dia SRM Booster
with two segments. The information contained herein is in accordance with
Data Procurement Document 314, Data Requirement SE-20. The SRM baseline

Booster is with a fixed 15° canted nozzle and no thrust neutralization system.

Summary Mass Properties Data for alternative Booster configurations are

included in this report.

Page 1



Chamber Assembly
a. Forward Closure
b. Segments (2)
c. Aft Closure
d. Attach. Hardware

Insulation System
a. Forward Closure

b. Segments'(Z)
c. Aft Closure

Nozzle Assembly
a. Nozzle

b. Nozzle Extension
¢. Attach. Hardware

Nozzle Actuation System

Ignition System
a. Propellants -

b. Inert Parts

Thrust Neutralization System

Report 1917-MP1L

a. Stacks, covers
. b. Ordnance
c¢. Nose Cone Structure

Nose Cone Section
a. Nose Cone
b. Thrust Ring
c. Trhust Ring Fittings

Aft Skirt Support
a. Forward Section

b. Aft Section

Destruct System
a. Command System

b. Destruct Assembly
Instrumentation

Aft Attach. Structure

Misc. Structure and Brackets

TOTAL INERTS

Propellant
a. Forward Closure

b. Segments (2)
c. Aft Closure

TOTAL BOOSTER WEIGHT -

_ Weight, 1b

15° Canted Nozzle 5° Nozzle 10° Nozzle
Without TN With TN Without TN With TN Without TN With TN
(69,030) (69,030) (69,600) (69,600) (69,600) (69,600)
10,913 10,913 10,913 10,913 10,913 10,913
44,148 44,148 44,148 44,148 44,148 44,148
13,575 13,575 14,145 14,145 14,145 14,145
394 394 394 -394 394 394
(14,620) (14,620) (15,726) {15,726) (15,726) (15,726)
5,970 5,970 5,970 5,970 5,970 5,97G
4,576 4,576 4,576 4,576 4,576 4,57¢
4,074 4,074 5,180 5,180 5,180 5,180
(10,860) (10,860)" (12,377) (12,377) (14,130) (14,130)
8,694 8,694 10,238 10,238 11,734 oM,
1,875 1,875 1,875 1,875 1,875 1,875
291 - 291 : 264 264 264 264
o) (0) (500) (600) (3,000) (3,000)
(441) (441) (441) (441) (441) (487)
157 157 - 157 157 157 157
284 284 284 284 284 284
(0) (2,200) (0) (2,200) (0) (2,200)
0 1,054 0 1,054 0 1,054
0 4 486 0 486 0 485
0 660 0 660- ] 660
(5,480) (5,480) (5,480) - (5,480) (5,480) (5,480)
1,397 1,397 1,397 1,397 1,397 1,397
. 3,030 3,030 3,030 3,030 3,030 3,030
1,053 1,053 1,053 1,053 -1,053 1,053
(57,886) (7.886) (7,886) . (7,886) (7,886) (7,886)
1,798 1,798 1,798 1,798 1,798 1,798
6,088 6,088 6,088 6,088 . 6,088 6,088
(240) (240) (240) (240) (240) (240)
20 20 720 20 20 ' 20
220 220 220 220 220 220
(60) (60) (300) (300) (300) (300)
(1,418) (1,818) (1,418) - (1,418) ©(1,418) - (1,418)
(500) (500) (500) (500) (500) (500)
110,535 112,735 114,568 116,768 ' 118,721 120,921
{1,000,000)  (1,000,000) (1,000,000)  (1,000,000) {1,000,000) (1,000,000)
145,500 145,500 145,500 145,500 145,500 145,500
674,900 674,900 674,900 674,900 674,900 674,900
179,600 179,600 179,600 179,600 179,600 179,600

1,110,535 1,112,735 1,114,568 1,116,768 1,118,721 1,120,921

Booster Weight Summary
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Time, % Weight, 1b
0 1,1io,535

25 . 836,945 -
50 586,859
75 344,112
100 132,204
Burnout 100,419

*
Center of Gravity

. k%
Moment of Inertia

Longitudinal Lateral Vertical Roll, Pitch, Yaw,

C.G., in. . C.G., in. C.G., in.  Slug-ft®  Slug-ft®.  Slug-ft2
681.0 199.9 | | 200.0 841,840 19,888,386 19,889,653
706.1 | 199.9 200.0 730,517 13;842,165 13,843,272
714,3 199.9 200.0 585,685 9,282,035 9,282,986
725.5 200.0 200.0 389,283 5,455,824 ‘5,456,618
734.0 200.01 200.0 166,117 3,087,274 3,087,912
735.4 200.1 200.0 125,903 2,745,995 2,746,632

* See component diagram

*k .2
l%é%?¢—-= STug-ft?

Sequence Mass Properties Data
(Booster Weight vs Percent of Web Action Time)

TdW-LT6T 310d=y



AN

e DETAILED WEI6HT _STATEMENT

INERTIA

!
i
i
|
!
;
1
i

MA A SUB P PART MAME PART NO,  WEIGHY CENTER OF GRAVITY MOMENT OF
e e e e : LB, _ __INCHES LB=INCHES_SQUARED
X Yy z wXxX WYY w22 10 10
_ X Y
1 CHAMBER ASSY
AL FWO HEAD SCGMENT.
1011 ICHITER LOSS 131,0 171.2 200.0 200.0 ,.33+07 .52407  ,52+407 .15405 .77404 L77+04
1 2 DOMI=MENLRANLE 3417,0 . 209.0 200.0 200.0 15409 14409 ,L10409 .13408 .88407 .88+07
_—— A Y 3 FWO SKIRTREILLET 84740 237.9 _200.0_-200.0__ 48+08__. 34408 - (34308 __. 52407 _,26+07 _,26407
1t 4 CYL=HMEMBRANE 5663.0 292.0 200.0 200.0 .n8+409 ,23409 ,23+409 ,34408 ,21+08 .21+408
1 15 MATING JOINT 855,09 338,0 200.0. 200,00 .93+08 ,34+03 ,34408 52407 ,26407 .26+07
bV 6 PINS4SEAL-AFT 12440 341.0 200.0 200,0 .14408_  .50+07 _ ,50407__,77+06_ _,38+06__ .38+06
11 FWD HEAD SLSMENT  #x% TOTAL 1103740 26448 200.0 200.0 J8B0409 L44+09 L N4+09 50408 L57408 57408
- 1 2 FWD CvL sEoMCnT :
5ot 2y CYL=MEMBRANE 20097,0_ 501.,0__200.0 200.0 .50+10  .H0+00  ,80409 ,12+409 ,22+409 .22+09
Ty T2 T2 FWD JOIMT 1122,0 343,0 200.0 200.0 .13+409 45408 Lu5+08 ,68+07 L34+07 34407
L2003 AFT JOINT 855.0 658.0 200+0 200,0 37409 34408 34408 52407 ,26407 26407
R PINS+SEAL=AFT 128.0 _0661,0 200.,0 200,0 .54+08 ,50+07 50407 .71196 238406 38406
12 FWO CYL SEOMETIT — #4% TOTAL 22198,0 500.0 200,0 200.0 .>6+10 <89409 ,89409 13409 ,28+09 ,28+09
103 CAFT CYL SCOMENT :
1--3 1 . CYL-MEMDRANE 20097,0__821,0_ 200.0  200.0 o14411  ,80409  ,B0+09  ,12+409  ,22+409 ,22409
173 &8 : FHD JOINT 1122,07663.0 200.0 200.0 49409 45300  HS5+08 68407 34407  +35¥07
13 3 AFT JOLMT : 835.0 978.0  200.0 200.0 482409 34408 ,34+08 52407 26407 26407
1.3 .4 L CPINSHSEAL=AFT - 2.0 _92e1.0 200,00 200, 212409 LG04C7  ,50+07  L77+06 38400 . 3B+06
1773 AFT CyL SUGMENT — ¥%% TOTAL 22198,0 820.07 200.0 200.0 (15¥11 ,89+09 LAO¥Y3 ,13%09 ,26+409 .28+09
14 - AFT BZAD SUGMENT
L NOZZILLE BOSS 112000 1159.,4 200.0  200.0. 15410 .45+08 A5+408 51407 26407 26407
1 4 2 TDOME=MEMGRANE £595,0 1140.6 200.0 200.0 421410 ,64+08 L64+408 85407 45407 L h5+07
1 4 3 _ AFT SHIRTHFILLET 888.0 1132.0 200.0 200.0 11410 ,36408 .36+08 54407 ,27407 ,27+07
e b W8 CYL=MEMBRANE 38500 _1000,9 _200.0__200,0_ ,008¢10__.35409_ ,35+090 _ 54408 40408 10408
1 4 5 MATING JOINT 1122,0 976.3 200.0 200.0 L11+10 .45v08 05408 60407 <34+07 . 34+07
1 4 AFT HIAD SEGMENT %« TOTAL 13575.0 1072,1 200.0 200,00 16411 ,L54+G9 ,54+409 00408 ,86408 .86+08
___nWLm_Sw“mw_-__m_~ruSCELLAHEQU§_' — B}
-1 5 1 PRIMER 224U 661.0 C00.0 200,0 .96407 .88+06 ,.PB8+0R ,L13406 194067 19407
1 5 MISCELLANEOUS *xx TOTAL 22,0 66G1.0 200.0 200,0 .96407 88406 ,LB88+06 ,13+406 ,19407 19407
1 __ _CHAMBEK ASSY. rek TOTAL - 69030, _677.8 200,0 200,0 ,37+11 ,28+10 ,28+10 41409 ,S58+10 ,58+10




156-in.~dia SRM 15° Fixed NOZZlevwithout Thrust Neutralization

DETAILED WEIGHT STATEMENT

MOMENT

MA A SUB P PART MAME PART NO,  WEIGHT CENTER OF GRAVITY OF INERTIA
) L0, INCHES LB=INCHES SQUARED
X % 2z WXX WYY w2z 10 10 10
X Y Z
2 INSULATION=INT
- | FWD WFAD _SEG
2 1 1 DO 2597.0 210.3 200.0 200.0 11409 .10409 ,10+09 (81407 .51+407 .51+07
2 1 2 CYLTNDER 3100.0 271.8 200,00 200,0 .23409 12409 ,12+409 .18+08 .11+08 ,11+08
2+ 3 JOINT=AFT 14040 339.0 200.0_ 200.0_ _16408__ . 56407 56407 _ 81406 40406 _.40+06
2 1 4 LINER 114,0 246,0 200.0 200,00 69407 46407 L H6+07 L H0406 47406 47+C6
2 1 5 ADHESTVE 19,0 246,0 200.0 200.0 11407 76406 ,76+406 11406 10406 .10+406
2 1 FWD HEAD _SEG *x+ TOTAL 5970,0_ 246,80 200,0 200,00 37409 24409 .24409 ,20+08 ,24+408 .24+08
2 2. FWD cyl. SEG _
2 2 1 CYLINDER 1248,0 501,0 200,0 200,0 ,31409 .50+408 ,50+08 ,75+407 ,87+07 ,87+07
2 2 2 JOINT=FWU 399.0_ 399.0 200,00  200,0 51408 ,16408 L16+0R8 24407 ,13+407 ,13+07
L& 273 JOINT=AFT 399,0 639.0 200.0 200.0 16409 16408 ,16408 ,24407 ,13407 13407
F 2 2 4 LINER 205.0 499,0 200.0 200.0 ,51408 82107 ,82+07 12407 ,24407 ,24+07
5 2 2 5 ADHESIVE 37.0 499,0 200,00 200,0  .92407 15407 15407 _,22406 ,43+06_ .h3+06
a2 FWO CvL SEG *xx TOTAL 2288,0 500.1. 200.0 200.0 .59+409 ,92+08 ,92+08 ,L14+408 30408 .30+08
2 3 AFT CYL SEG : , _
2 3 1 CYLIHDER 1248,0 821.0 200.0 200.0 84409 ,50+08 ,50+08 75407 _.87+407 ,67+07
2§52 JOTNY=FWE 399,0 679.0 200.0 200.0 .18+409 ,16403 ,16+08 ,24+07 ,L13407 13+C7
2 3 3. CJOINT=AFT 399,0 .959.0 200.0 200.,0 37409 ,16+408 ,16+08 24407 ,13407 ,13+07
2 3 4 LINER 205.0 B819.0 200.0 _200.0 o 14+409 _.B2407 82407 ,12+407 ,24407  .24+07
27378 ADHESTVE T 37,0 819.0 200.,0 200,0 ,25+08 15407 ,15+07 ,22+4C6 .43406 .43+06
2 3 AFT CYL SEG 4% TOTAL 2288,0 820.1 200.0 200,60 ,16+10 ,92+08 ,92+08 14408 ,30408 .30+08
2 4 AFT MFAD SEG ' .
2 6 1 DOtE 1107.0 1148,7 200.0 200.0 15410 44408 ,44+08 ,58+407 ,31407 ,31+07
L2 4 2 CYLINDER 1385.0 1017.2 200,00  200.0 14410 55408 ,S5+08 82407 .62+407 .62+07
2_4 3 JOINT=FWD 399.0 981,00 _£00.0__200.0__.38409_ 16408 16408 24407 13407 .13+07
27Ty LINER 136,0 1075.7 200.0 200,0 ,16409 ,54+07 54407 .68+406 ,71400 71+06
2 4 5 ADHESTVE 22,0 1075.7 200,0 200.,0 .25+08 .88+406 ,88+06 13406 13406 .134G6
2_4_96 JOINT RESTRICT 1525.0__981,0 200,00 200,0__,99409__ 41408 L 41+08 34407 L17407 .17+07
2% AET HEAD SEG %% TOTAL 4079,0 1042,5 200.0 200,0 .0H4+410 ,L16409 ,16+409 ,21+08 ,32+408 ,.32+08
2 INSULAT 1OH=INT *xx TOTAL 18620.0 597.6 200.0 200.0 .70+10 .58+409 ,58+09 ,76408 ,18410 .18+10




156-in.-dia SRM 15° Fixed Nozzle without Thrust Neutralization

e CETAILED _WEXGHT STATEMENT

MA A SUB P ) PART NAME PART NO, WEIGHT CENTER OF GRAVITY MOMENT INERTIA
e e s e e, R LB. _INCHLS LB=INCHES_ SQUARED
X Y . 2 WXX wYY w22 10 19 10
- X Y 4
3 . NOZZLLC=FXD CNTD
e Y __THROAT. ASSY
> 1 1 THIOAT : L06.0 1186.1 183.0 200.0 .S57409 18408 L1640R 26406 14406 14406
3 1 2 ENT CAP=UPPLR 381.0 1174.5 187.0 200.0 .53+09 ,13+08 .,15+08 «0D406 L18+06 L18+06
2 X3 _ENT CAP-LOWER i 259,0_1173.0__186.5_200.0  ,35409 __.90+07 10408 34406 _ 17406 17406
3 1 4 D6AC HOUSING 1407.0 1182.0 184,0 200,0 .20+10 48408 ,S6+08 L18407 ,92406 .92+406
5 1 THROAT ASSY *xx TOTAL * 245340 118046 1846 200.0 34410 84408 ,99+08 ,27407 15407 15407
B 2 SHELL, ASSY. .
5 2 1 BOSS 116%.0 1162,5 200.0 200.0 164310 ,L,47+03 47+08 53407 .27407 .27+07
3 2 2 SHELL . 91540 1169.0 187.5 200,00 L13+10 32408 37408 - ,27407. 14407 14407
32 . SHELL _ASSY *xx TOTAL % 2079.0 11654 194,5 200,00 _ 28410  ,79408  .83+08 . 81407 40407 111407
3 03 INT INSULATION . ’ .
3 3 1 SHELL ASSY 1623.0 1170.1 187.0 200,0 ,22410 ,57+D3 .65+08 JUTHOT7  LJ2UH0T  J24407
23 2 _.NOZZLFE ASSY _95,0_1180,6__184.5 . 200,0 13409 _ ,32407_ ,38+07__ 13406 _ ,65405_ 065405
3 3 : INT INSULATICON *&%x TOTAL * 1718.0 1170.7 186,92 200,0 .24+10 ,60408 ,69+08 JUBH0T  L25407 L25+407
- 3 4 EXIT CCHE . o ) -
_f;) 3 4y __BOYS5=FWD 220,00 1193.5 181,80 200,0 .32+09 ,73+07  .90+07 .20+06 10406  .10+06
.2 3 4 2 BBOSS=AFT 32040 1257.0 164.0 200,0 51400 86407 J13+D8B ,77406 .38400 .38+06
s34 3 EXIT CONE ] 1900.0 1226.0 172.5 200.0 29410 .57+08 « 76408 29407 21407 L,21+407
L3 s T EXIT COME . *xx TOTAL * 2444,0 1227.1 17242 200,0 (37410 72408 ,98+08 39407  ,32+407  .32+407
>3 B EXIT CONE AT . .
3 5 1 EXIT CONL . 1555.,0 1303.9 152.2 200,0 ,26410 236403 ,62+0R 63407 43407 43407
—— 9.5 2 ___ATTACH BOSS 320,80 1257.5 164,0 200.0  .51409  .86407  ,13+0R 77406 .36+06 38406
3 & EXIT cone E£XT *%xx TOTAL * 1875.0 1296.0 154.2 200.0 31410 .45+408 ,75+08 71407 .S3407 .53407
3 6 MISCELLANEQUS ‘
6 A CAST/HOZ BOLTS 26040 1161,0 200.0._200.90__ ,35+09 L10408 .1u+08__ . 12407 ,060+06 " «60+06
3 6 2 OTHER DWARE ) 26,0 13172.6 164,0 200,0 ,.36408 ,70+06 L10+07 «63405 32405 32405
3 6 3 ADIIESTYE 5.0 118046 1284,5 200,00 70407 17406 20406 15405 74404 .74+04
3_6 - MISCELLANEQUS *sx TOTAL * 291,40 1162.4 196,55 __200,0 39409 L, 11408 12408 _ 13407 ,65+406__ .68+06
3 HOZZLE-FXD CHTD *xkx TOTAL % 10860.0 1206.0 179,1 200,0 .16411 ,35409 ,43+09 30408 .41+08 ,Lu3+08
] _IGHITION SYSTEM R '
5 1 PRIMARY IGMITER . 310 171.0 200.0 200.0 91406 .12407 12407 .12403 .58+403 .58+03
5 2 SECONNARY IGH :
S 2 1 CHAMUER ASSY 17246 186.1_ _200,0 200,00 .60407 69407 ,69+407 12405 . 38+05 35405
5 2 2 EXT INSULATION 57.8 191.6 200.0 200,0 ,21407 ,23407 ,23+07 434048 ,12405 ,12+05
5 2 3 INT INSULATION 17.6 1894 200.0 200.0 L63406 ,L,70406 ,70+06 12404 34404 ,34404
_.5_ 2.5 . PROPELLANT : 153.0 _189.0 200,0 _200.0__ 55407 __.61407__,61+07__ 71404 ,19+05  ,19+C5
5 2 SECONNARY TGN *xx TOTAL * 401.0 188.1 T00.0 700,90 (14208 16408 L LE07 24405 L7405 L74405
S 3 ATTACH HARDUARE 9.0 182,33 200.0 200,0 30400 .36406 ,3640A 11404 53403 .53+403
5 ___IGNITLON SYSTEM tx+ TOTAL * 441.0_ 186.5 00,0 2000 15408 18400 L IB40R 26405  ,B4405 _ BH4CH

Il
|
{
I
i
1
I
|




156-in.~dia SRM 15° Fixed Nozzle without Thrust Neutralization

DCETAILED WEIGHT STATEMENT

MA A SuB P

PART NAME PART NO,  WEIGHT CENTER OF GRAVITY . MOMENT OF INERTIA
. L0, INCHES LB=INCHES SQUARED
X Y z WXX WYY w22 10 10 10
~ X Y z
7 NOSE CONE ASSY
71 HOSE COME~FWD
7 1 v NOSE CONL 247,80  80.4 200.0 200.0 16407 99407 .99407 ,33406 ,29406 .29+06
7 1 2 BULKYEAD 430.0° 110.0 200.0 200.0 (8407 L16408 L16+08 68406 .3H+06 35406
vy 3 INTERMED -STRUCT : 75040 162.9_200.0_ _200.0 20408 _ .30+08 _.304+08 31407 .20407 20407
7T tOSE COME=~FWD %t TOTAL # 1397,0 133,2 200.0 200.0 .26+08 .56+03 ,S56408 41407 .42407 .42+07
7 2 THRUST RING '
12y L BOX 1527.0__197.7 _202.3__200,0_ ,60408 62408 . 61+0R 80407 44407 .14+07
777272 SKIN 1503.0 215.2 200.0 200.0 .70+y8 L60+403 ,60+08 91407 47407 47+07
7 2 - THRUST RING ek TOTAL #* 3030.0 20644 201.2 200,0 13409 12409 L12+409 ,L18408 .93+407 .93+07
1 3 . FWO ATTACH FTu :
731 THIST FITYING S 90340 152.7 256.0 200,0 .21408 59408 36408 L,82+06 ,61406 ,13+407
7 3 2 SCP PLAME 150.0 113.7 269.0 200,0 19497 11408 ,60+07 ,22+06 .14405 ,21+06
1.5 . _Fub ATTACH FT¢ *ed TOTAL * 105340 14741 _257,9  200,0 _23+08 _ .70+08  ,H2+QR_ 11407 82406 17407
7 HOSE ¢ONE ASSY *+% TOTAL * 5480.0 17643 211.8 200.0 184092 .25+09 ,22+09 ,26+408 ,21408 .24+08
2 8 AFT SKIRT SUPPRY
28 FWD SECTION
8 1 1 . SKIN 1101.0 1154.9 200.0 200.0 15410 44408 44+0R 67407 34407 .34+07
8 1 2 = FWO FLANGE 35,0 1142,0 200.0 200,0 46409  ,14+08 18408 L,21407 L 14407__.11#02
B3 AFT FLAMGE 121.0 1166.8 00,0 200.0 16409 48407 68407 73406 .364006 .36+06
8 1t 4 FwD ATTCH HDW 111.,0 1140.9 200.0 200.0 14409 44407 44407 .67+06 34406 34406
B 1 S CAFT ATTCH HDW 111,0 1166.1  200.0  200.0  15+09 44407 44407 67406 34406 ,34+06
TR FWD SrCT IO *+%x TOTAL » 1798,0 1153,0 - 200.0 . 200.0 24410 ,72+08 72408 ,11+408 ,56+¢07 .56+07
- B 2. AFT SECTION. ,
.8 2 A ____ F¥O [OX SECTION 2228,0_ 1167.6__200,0__200,0_ ,30+10__ ,89+403 _.89+08_ ,12+08  ,61407 _ ,61+07
T AFT (10X SECTION 2177.0 1235.6 200.0 2000 33410 ,07+08 .B7+08 ,16+408 .B2407 82407
8 2 3 SUPPORT STRUTS 701.0 1202.0 200.0 200.0 .t0+10 L20408 28408 45407 ,25+07 .25+407
_.. B 2 4 FOOT_PADS 656,00 1241,0  200.0__200,0__,10¢10_ ,26+03__ 26408 49407 ,25407 ,25+07
8727 s SKIN 328,0 1201.6 200.0 200.0 474090 .13+03 13+0R 204407 .13+407 .13+07
8 2 AFT SECTION - *ex TOTAL # 6088,0 1205.6 200,0 200,00 .89+10 ,264409 ,2u400 40408 ,27+408 ,27+08
-8  AFT SKIRT SUPPRT *xx TOTAL % 7886,0 1193.6_200,0 200,0 .11+il ,32+09 ,L,32+09 ,51+08 ,36+408_ ,36+08
9 DESTRUCT SYSTEM ,
9_ 1 COMMAND SECTION. 20,0 220.0__124,0__200,0 .97+06_ ,31+06__.B0+06  ,48+03  ,u48+403 ,L48+03
92 DESTRUCT ASSY 220.0 685.,1 122,0 200.0 .10409 33407 . .88+07 .26404% ,15+¢08 ,15+08
9 DESTRUCT SYSTEM xkx TOTAL % 240.0 646,33 122.2 200.0 .10+09 .36407 ,96+407 ,32+04 .19408 .19+08
10 INSTRUMENTATION €0.0 1480.0 200.0 200,09 .12+07 L2U4+GT  L24sCT 58404 ,58+04 L5840




156-in.-dia SRM 15° Fixed Nozzle without Thrust Neutralization

DETAILED WEIGHT STATEMENT

WEIGHT CENTER OF GRAVITY

MA A SUB P PART NAME PART NO, MOMENT OF INERTIA

R L0, INCHES LB=INCHFS SQUAREDN ‘
X Y z wXX WYY w2z 10 10 10
X Y z

11 AFT ATTCH STRUCT

14 L. DIAGONAL SEG

11 11 +2 STRUT 150.0 1197.6 2£90.0 311.0 .23+09 L13408 ,15+408 ,311406 86405 411406

ty 1 2 -Z STRUT 159.0 1197.6 290,0 89,0 .23409 513408 ,13+07 .11406 .86+405 .11+06
oA b Y AZ FITTING £5.0 1231.0_ 250.0 _281.0 ,08408 41407 _.51+$07 -, 13404 .92403 .92403

1y 1 4 =Z FITTING : 65.0 1231.0 2£50.0 119,0 .98408 41407 ,92+406 ,13+04 ,92403 ,92+03

1y 1  DIAGONAL SEG *+x TOTAL 44B.0 1207.3 278.4 200.0 .65+09 35408 ,23+08 51407 50407 .48+06
oW 2 HORIZOHTAL SLgG

11 2 1 © 42 STRUT 278.0 1167.6 274.0 312.0 o37+09 ,21408 ,27+0R 51406 .86+405 ,42+06

11..2 2 -Z STRUT 2700 11676 274.,0 89,0 37409 ,21408 ,21407 51406 .86405 ,42+406
1y 203 42 FITTING Q2,0 1167.6_ 220.0 281.0 ,13409_ ,45407 ,73+07 ,21404 ,87+03 .22+400

11 2 4 ~Z FITTING Q2,0 1167.6 220.,0 119,0 13409 45407 ,13+07 ,21+404 ,87+403 ,22+404

1y 2 HOR1ZONTAL SEG #ex TOTAL * 732.0 ‘11676 260.4% 200.0 10410 250408 37408 ,95+07 .83+07 .13+07
.1 3 CORE FITTINGS : , :

1V 3 +Z FITTING 119.0 1171.0 332.0 385.0 16409 L.13+03 14408 ,69+04 ,67+404 11+05

113 2 -Z FITTING 119.0 1171.0 332.0 - 55,0 16409 13408 36406 69404 ,67+04 11405
I S CORE FITTINGS rex TOTAL # 238.0 1171.0  332,0 200,0 (33409 .26408 ,15+40R_ ,50407 ,50+407 .22+05
& 1L - AFT ATTCH STRUCT *«% TO0TAL # 1618,0 11680.7 278.1 200.0 .20+10 L11+409 ,75+408 ,21408 .19+408 .31+07
W . . .
e 12 MISC SUPT_STRUCT 500,0_ 276s5 __200.0__200.,0 38408 20408 20408 .21407 13407 413407




156-in.-dia SRM 15° Fixed Nozzle without Thrust Neutralization

DETAILED WEIGHT SYATEMENT

MA A SUB P PART MAME PART NO, WEIGHT CENTER OF GRAVITY MOMENT OF INERTIA
o ~ LB, INCHES LB=INCHES SQUARED
X Y z WX X WYY w22z 10 10 10
X Y 2
29’ PROPELLANT
.20 v . FWOD HEAD _SCG
20 1 % HEAD SECTION 56500.0 219,8 200.0 200.0 24410 ,20+10 ,20+410 ,L,11409 74408 74408
20 1 2 CYL SECTION 05000.,0 292,6 200.0 200,0 81410 .38+410 ,38+10 ,29409 .21409 ,21409
_..ec_ v o FWD HWEAD SLG *x% TOTAL * 145500.0__ 26723 200.0__200.0 11+13 550410 58410 40409 .46+09 46409
20 2 FWD CYL SEG 337450.,0 498.8 200.0 200,0 JA4+411  L13+411  L13+411  L11+410 34410 L,34+10
20 3 AFT CYL SEG 337450.0 B818.8 200.0 200.0 23412 L13411 13411 L11+410 J3N410  S34+10
.20 4 _ AFT HEAD SLG
204 % FwD SECTION 122781,0 1039.3 200.0 200,0 13412 ,L49410 ,49+10 ,L41409 34409 .34+09
20 .4 2 INTERMED SECY 26195.0 1109.4 200.0 200.0 .32+411 ,10410 ,10+10 ,96+08 ,5C+08 ,50+08
.20 4 3 AKT SECTION 30624,0 1144,9 200,0 200,0. .40+11 (12410 ,L12+10 ,11+09 ,60+08 ,00+08
20774 AFT HEAL SEG *x+ TOTAL * 179000,0 1067.5 200.0 200.0 .21412 ,72+410 ,72+410 ,62409 ,78+09 ,78409
20 PROPELLANT *x¢ TOTAL % 1000000.0 ° 6752 200.,0 200,0 ,53+12 ,40+11 33410 LTTHLL TTHLL

JO+1Y




156-in.-dia SRM 15° Fixed Nozzle without Thrust Meutralization

SUMMARY WEIGHT STATEMENT

CHAMDER ASSY

e IBNITION SYSTEM

— CESTRUCT_SYSTEH

WEXGHT __ CENTER OF GRANITY
LB, THCHES

X Y z
69030,0 6778 2004Q _200,0.

IHSULATION=INT
NOZZLE~-FXD CNTD

146290,0 597,6 200,0 200,90
10860.,01206.,0 179,1 200.0
441.0_186,8_200,0.200.0 _ .

MOSE COME ASSY
AFT SKIRT SUPPRT

5480.0 176,3 211,8 200,90
7886,01193,6 200.,0 200,0
240,00 _646.3 1202,2 200.0

IMSTPUMENTATION.
AFT ATTCH STRUCT
MISC_SUPT STRUCT

60,0 140.0 200.0 200.0
1418,01180,7 270,1 200,0
500,09 276,5 200,0 200,90

BASIC MOTOR INERTS
RASIC MOTOR PROPELLAMYS

110535,0 733.4 199.4 200,0

BASIC MOTGR

1000200,0_675,2 200,08 200,0

1110535,0 681,0 199,9 200,0

THE IMERTIA OF THE_MOTOR INERTS ABOUY ITS CENTER OF GRAVITY IS

- IX = 135351,.12 SLUG~FT, SQUARED

IV = 3187593.34 SLUG-FT. SQUARED
IZ =  31480848,56 SLUG=FT, SQUARED
THE IMERTIA

OF THE BASIC MOTOR ABOUT ITS CENTER QF GRAVITY 1S

IX = 841840.40 SLUG-FT, SGUARED

IY = 19888386,25 SLUG~FT, SQUARED

1Z = 198%9653,00 SLUG=FT, SQUARED




156-in.-dia SRM 15° Fixed Nozzle with Thrust Neutralization

SUMMARY WEIGHT STATEMENT

MA WEIGHT .__ CEMTER_OF _GRAVITY
LB, INCHES
X Y 2
1 CHAMBER ASSY 69020,0 6776 200,0 200,0
2 IMNSULATION=INT ‘ 14629,0 597.6 200.8 2n0,0
3 NNZZLE=FXD CHTO ‘ 108606,01206,0 179.1 200,0
e B IGMITION SYSTEM 441,09 186.8.200,0_200,0
) THRUST TERM. SYS 2200,0 170.8 200.0 200,0
7 MOSE CONE ASSY : 5480.0 176.3 211,8 200,0
e B _ AFT SKIRT SUIPRTY 7886401193.6_200,0.200.0
g CESTRUCT SYSTEM 240,00 646.3 122,2 200.0
10 INSTRUMENTATINU : ) 60,0 140,0 200,0 200,0
i AFT ATTCH STRUCT 14318,01180,7 278,31 200,0
12 MISC SUPT SThUCT - 500,0 276.5 200,0 200,0
o _____ BASIC MOTOR INERTS 112735.0.722.4_199.4_200.0
BASIC MOTOR PROPELLAMNTS 1000000,0 67Y,2 20U.0 200,0
BASIC MOTOR : "1112735.,0 680.0 199.,9 200,.0
3’3 . : OV
o ____THE IMERTIA_OF THE MOTOR IMCRIS ABOUT _ITS CENTER OF GRAVITY IS 3
= ’ N
IX = 137285,87 SLUG=FT., SQUARED \\%9
e - \oz
IY = 3255718,69 SLUG=FT, SQUARFD
1Z_ = 3297553,37 SLUG=FT, SQUARED

THE _IMERTIA OF _THE_BASIC MOTOR ABOUT ITS CENTER_OF GPAVITY 1S

IX = 8u3775,34 SLUG~-FT, SQUARED -

e

20012559,50 SLUG=FT. SQUARED

LAz

—20914402,00 SLUG-FT, SOUARED




156-in.-dia SRM 5° Movable Nozzle without Thrust Neutralization

SUMMARY WEIGHT STATEMENT

L MA WEIGHT __CENTER _OF GRAVITY
LB, IHCHES
X Y 2
N 3 ____CHAMBER ASSY_ 69600.0_682,3 _200.0_200,0
2 INSULATION~INT 15726.0 637,5 200,0 200,0
3 NOZZLEsS LHEGKIE 12377.01184,5 200,0 200,0
B _NOZZLE ACT SYS G00401192.0.233.0.167.0
5 IGHITION 3YSTEM | 441,00 186,8 200,0 200,0
7 NNSE CONE ASSY S5480.0 176.3 211,8 200,0
.8 _.___AFT SKIRT SUPPRT T880.01193,6._200,0.200.0
9 DESTRUCT SYSTRA 240,08 646.,3 122,2 200,0
10 INSTRUMENTAT INN 3000 9U8,0 252.0 148,0
v ML AFT ATTCH STRUCT 1418,01180.7.278.1 _200,0
12 MISC SUPT STLUCT 503.0 276.,5 200,00 200,0
_BASIC MOTOR.IHERIS 11456840 747.2 _201.7.199,7
BASIC MOTOR PROPELLANTS 1000000.,0 675,2 200.0 200,0
BASIC MOTOR 1114568,0. 682,6 200,2 200.0
km-;%_ﬁ;uwjﬂswggmgjgaﬁpr THE MOTOR IMERTS ABOUT ITS CENTER OF GRAVITY IS
(] .
2 IX = 134487,81 SLUG-FT. SQUARED
ro o .
T 1Y = 3272209,53 SLUG-FT, SQUARED
12 = 3271905.47 SLUG~FT, SQUARED

o JHE _THERTIA

TJHE BASIC MOTOR ABOUT ITS CENTER OF GRAVITY IS

IX = 841033.26 SLUG-FT., SQUARED
- N IY = 720055236.75 SLUG=FT. SQUARED
1202

..20094992,75 SLUG-FT, SQUARED




156-in.~dia SRM 5° Movable Nozzle with Thrust Neutralization

SUMMARY WEIGHT STATEMENT .

o MA SR WEIGHT _ CECNTER OF GRAVITY
LB, INCHES
, , X .Y z
% CHAMOER ASSY 69600,0 682,3 200,0 200,0
2 INSULATION=INT A 15726.0 637.5 200.0 200,0
3 NOZZLE+S DEGREE 12377.01184,5 200.0 200,0
o B NOZZLE ACT SYS __600,01192,0 233,0_167.0
5 TGHITTON SYSTRH 441,0 186.8 200,0 200,0
6 THRUST TERM $YS 2200,0 170.8 200.0 200,0
7 MOSE COME_ASSY 5480,0_ 17643 _211,5_200,0
8 AFT SKIRT SUPPRT 7866.01193.6 200.0 200,0
9 CESTRUCT SYSTEM _ © 24040 646.3 122,2 200.0
10 o INSTRUMEHTATIOH 30048 _948.0.252.0_348,0
T UAFT ATTCH STRUCT 1418.0118G.7 278.1 200,0
12 MISC SUPT STRUCT 500,0 27645 200,0 200,0 .
BASTC MOTOR INCRTS 116768.0 73643 20146 199.7
BASIC MOTOR PROPELLANTS 1000000,0 675.2 200,0 200,0 . _ .
. _BASIC MOTOR 1116768,0 681.6 20042 200,0
2 _THE IMERTIA_OF THE_MOTOR IMCRIS ABOUT ITS CENTER OF GRAVITY IS
[ ) . N
SRR X = 136423,79 SLUG=FT, SQUARED '
(€8 )

IY = . 3427707,22 SLUG-FT. SQUARED

1Z = 34268043,94 SLUG~FT, SRUARED

_THE _INFRYIA OF THE BASIC MOTOR ARQUT ITS CENTER OF GRAVITY IS

IX = 842967,53 SLUG=FT, SQUARED
Iy = 20190194,25 SLUG=FT, SQUARED
— 12 20180530,00 SLUG-FT, SQUARED




 156-in.-dia SRM 10° Movable Nozzle without Thrust Neutralization

SUMMARY WEIGHT STATEMENT

_____ MA._. . WEIGHT___CENTER_OF_GRAVITY
LB. INCHES
_ ‘ X Y z
A _____ _ CHAMDER_ASSY 69600.0_682.3 200.0. 200,0
2 INSULATION=INT 15726,0 637.5 200.0 200,0
3 NOZZLE, 10 DCG 14130,01173,5 200,0 200,0
4. NDZZLE ACT.SYS. _. 3000.01184,.5. 233,0..267.0.__
5 1GMITION 5YSTEM 441,00 186,8 200,0 200,0
7 NOSE CONE ASSY 5480,0 176.,3 211,8 200,0
B AFT SKIRT SUPPRY. 70864011936 .200,0_200.0
9 CESTRUCT SYSTEM 240,00 646.3 122,2 200,0
10 IMNSTRUMEMTATION 300.,0 948.0 252,0 148,0
1y AFT ATTCH STRUCT 1418,01180,7 27841 200,0___
12 MISC SUPT STRUCT 54040 276,5 200,0 200,0
e . BASIC MOTOR .INERYS 118721.0.761.1_202.3_199.0
BASIC MOTOR PROPELLANTS 1009000.,0 675,2 200.0 200,09
BASIC MOTOR 1118721,0 68u4,4 200,2 199,9 R
e THE IMERTIA OF THE MOTOR IMNERTS ARBOUY ITS CENTER OF GRAVITY IS
3 . ,
® X = 137140,56 SLUG~FT, SQUARED
T IY =T T3410561,41 SLUG-FT, SQUARED
1Z = 3410194,147 SLUG=FT, SQUAREDN

___THE IMERTIA OF THE GASIC MOYOR ABOUT ITS CENTER OF GRAVITY IS

IX = 843702,30 SLUG-FT. SQUARED
1Y = 20247700,00 SLUG~FT, SQUARED
1Z = 20247452,75 SLUG=FT, SQUARED




156-in.~-dia SRM 10° Movable Nozzle witﬁ Thrust Neutralization

SUMMARY WEIGHT STATEMENT

MA — WEIGHT  CENTER OF GRAVITY
LB, INCHES
X Y V4
__y  CHAMBER ASSY 69600.0 682,3 200,0 200,0
2 InSuLATION-INT 1572640 637.5 200.0 200,0
3 NOZZ2LEs 10 DEG 14130,01173,5 200.,0 200.0
b NOZZLE ACT SYS 3009.01184,5 233.0_167.0
5 1601TION SYSTEM 441,80 186,8 200.0 200.0
6 THRUST TERM SYS 2200,0 170.8 200.0 200.0
- _‘7____‘_____—___."‘1'03{‘-, CO”F ASSY_ 5“80.0_176.3_211 . 8-200 'y 0
4 AFT SKIRT SUPPRT 7886,01193,6 290,0 200.0
9 CESTREUCY SYSTEM 240,00 646.3 122,2 200.,0
— 10 INSTRUMENTATION 300,0 948,00 252,0_1410,0
11 ATT ATTCH STRUCT 1418,01180.7 276,11 200,0
12 MISC SUPT STHUCT 500,080 276,5 200,0 200,0
BASIC MOTOR INERTS 120921,0 750.4% 202,2 199,14
BASIC MOTOR PROPELLANTS 1000C00.0 675,2 200,0 200,0
BASIC MOTOR 1120921,0_683.4 £00,2_199,9
= THE _IMERTIA OF THE MOTOR IMERTS ABOUY ITS CENTER_OF GRAVITY IS
2
® IX = 139078.03 SLUG-FT, SQUARED
K
IY = 3573783,41 SLUG~FT, SQUARED
12 = S574018,12 SLUG=FY, SQUARED

THE _INERTIA

OF THE BASIC_MOTOR AROUT ITS_CENTER _OF GRAVITY IS

IX

= 845096,80 SLUG~FT, SQUARED

Iy
12

= 20373489.75 SLUG-FT, SQUARED

S __20373820.00 SLUG-FT, SQUARED
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