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A Study on Precise Measurement of Side-Force and Roll Moment in
Solid Rocket Motor Using 6-Component Sensor
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Solid rocket motor (SRM) for anti-tank guided weapons has a lateral rocket nozzle as a structural feature. The lateral
nozzle is twisted 30 degrees in the direction of flight. Due to the structural characteristics, it generates side forces in the
direction of flight. The generated side forces cause forces and moments in the entire guided weapon, affecting missile
stability and accuracy during flight. Therefore, it is very important to accurately measure the force and moment during the
development and production of SRM. For example, in quality specification, acceptance criteria for thrust, side force, and
moment were written. This study introduced a method for measuring thrust, side force, and moment of SRM using 6-
component sensor. Depending on the size of the 6-component sensor and configuration of test device, results measured in
the same SRM differed. During designing of the test device, structural stability and natural frequency must be grasped, and
through this, it is possible to manufacture a measuring device that does not disturb the SRM. In this study, simply
purchasing a sensor with high performance for precise measurement was not the answer. Instead, the measurement
accuracy was increased by properly configuring the test device to suit the measuring environment.
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Solid Rocket Motor(SRM)
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Fig. 1 Configuration of test device

Table 1 Specification of 6-component sensor

Range Resolution
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Fig. 2 Picture of test device with pressure sensor

Fig. 3 Axis definition
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Fig. 4 Result of ground test
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Table 2 Result of 3-dimensional measurement

Table 4 Result of natural-frequency analysis

Classification Symbol Value [°] Mode Frequency = %Y _mass  %Z mass %X mass
1 Cylinder X, A0.081 1 1,293 28.14 38.63 0.00
2 Cylinder Y, A0.075 2 1,294 38.75 28.20 0.00
3 Nozzle C Y, A0.086 3 2,198 0.00 0.00 94.74
4 Nozzle D Y, A0.096 4 2,755 12.20 13.27 0.00
5 Nozzle C X, A0.014 5 2,779 13.39 12.53 0.02
6 Nozzle D Xy A0.027 6 2,869 0.19 0.06 0.00
7 3,594 0.00 0.00 0.00
Table 3 Specification of 6-component sensor g 4184 136 1 .44 0.00
OMEGA 85 (D = 85 mm) 9 4231 1.19 111 0.03
Range Resolution 10 4,988 0.00 0.00 0.01
Fy, Fz[N]  My[N-m]  Fy Fz[N] My [N-m] Total effective mass 9523 9524 94.80
1,860 80 0.35 0.009 N-m
OMEGA 191 (D = 190 mm) : T . . T T
Range Resolution 0104 4
Fy, Fz[N] My [N-m] Fy, F7[N] My [N-m]
1,800 350 0.35 0.04 N-m § 005 |
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Fig. 10 Result of ground test with new device
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