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THICKNESS CALCULATION OF DOME
CASE WOUND WITH FILAMENT

Chen Linquan Wang Luxian

(Shanxi Power Mechanical Inst. Xi‘an, 710000)

Abstract: The thickness of rocket motor dome wound with filament is not uni-
form. The shape of dome, the width of filament band and the opennings at both ends
all effect the thickness of the case. In this paper, various methods to predict dome thick-

. ness are reviewed, and a new calculation method of dome thickness is derived from the
geometric relation of wound band. The dome thickness of an actual case is calculated
with the methods mentioned above. The calculation results are compared with the thick-
ness measured actually.

Subject terms: Rocket engine case, Fiber, Winding
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P 1 TE S, HAREBCZFMH FEME Lo | pand geometry for a point within
ABHMEL A K, A KHEEREXILEF T one band width of the dome opening
BE. B

AP o—BMEHRH A KHEE t— YR
M—E A REA P RAERY B— £ BOC
RF#L, mAE1TR:
L AOE =cos™ ' (ry/7), L AOF = cos™ ' (ry/7)
Z/ BOF =cos™ ' (rg/r¢) » ZCOE = cos™ ' (rg/re)

B =,/BOC = /BOF + /COF = /BOF + (/AOE + /AOF — /COE)
=cos W(rg/rc) + cos W(rg/r) + cosT (ry/r) — cosT (rg/rc)
=2cos ™! (rg/7)
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: Fig. 2 Band geometry for a point beyond
AXHHEMH LAY KEMZE R 28 one band width of dome opening
AR, RAVHASR LY. EHESTEP, K '
B Ik FEH L BRAMOEER KBNS T RZHAR, REFEGHEE, RARHREREKF
HEGRA LR pE. BAK—NEF, BLASRAERBIB—ERUEG, BHITT—
MR AGE, BB RE 1, FEHGTR— AL, 26500k B 8 B 5L R 5 4L 4
TR BELGELDH .
BRHHEPFAKSH : rc=696mm, L=940mm, w=4. 75mm, t,= 0. 165mm, M = 1840,

Table 1 Various wound polar radius and loop number of dome

Wound s‘tep 1 2 3 4 5 6 7 8
Wound polar ror T8z 7B B4 78 TBs "es 7Bs
radius of dome 128 | 138 148 158 168 178 188 198
Loop numbers
of various ry 3 ! 1 ! ! ! ! !
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+ Table 2 Actual values, prediction vaiues and relative errors between them
(all values are in millimeter)
Actual Knoell formulas General double formulas Alternate double formulas
T v;t;: Prediction Relative Prediction Relative Pr ediction Relative
values errors % values errors values errors %
128. 00 0.0 0.0 0.0 0.0
128. 50 _ 11. 87 12. 66 —6.7 12. 57 —5.9 12. 79 —-7.8
138. 90 20. 87 18. 49 11. 3 19. 66 5.7 20. 02 4.0
165. 65 19.71 16. 59 15.8 17. 96 8.8 18. 35 6.8
188. 46 20. 52 19. 96 2.7 21.13 —3.0 21. 71 —5.8
220. 94 15. 69 14. 65 6.6 15. 63 0.3 16. 88 —2.5
248. 83 11.78 11. 29 4.1 11. 99 —1.8 12. 32 —4.6°
295. 83 8. 80 8. 60 ° 2.2 9. 05 —2.7 9.30 —5.6
369. 21 6.75 6. 50 3.7 6.73 0.2 6. 92 —2.4
-426. 52 5.70 5.52 3.1 5. 66 0.7 5.81 —-2.0
473.62 5.23 4. 94 5.5 5.02 4.1 5.15 1.4
513. 34 4.93 4. 55 7.6 4.58 7.0 4.71 4.5
547. 28 4.54 4.27 5.9 4. 26 5.9 4.39 3. 4
576. 47 4. 34 4. 06 6-5 4.04 .6. 9 4.14 4.5
601. 59 4. 05 3. 89 3.9 3.85 4.8 3.96 2.2
623.15 3.79 3.76 0.7 3.71 2.1 3.81 —0.5
641. 50 3.71 3. 66 1.3 3. 60 3.0 3.70 0.3
656. 90 3. 62 3.58 1.1 3.51 3-1 3. 60 0.5
669. 56 3.50 3.52 —0.5 3.44 1.8 3.53 —0.8
679. 64 3.40 3.47 ~1.9 3.38 0.4 3.48 —2.2
687. 25 3. 34 3.43 —2. 7 3.34 0.1 3.43 —2.8
692. 47 3. 30 3.41 —3.2 3. 32 0.5 3. 41 —3.3
696. 00 3. 30 3. 39 —2.8 3. 30 0.0 3. 38 —2.7
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