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ABSTRACT

The purpose of the pyro-shock compliant joint is to isolated vibration using the compliant material
in order to prevent the shock generated by pyro propulsion at the electronics equipment. The
performance of the pyro-shock compliant joint can be determined by measuring bending natural
frequency and transmissibility. In this study, we established the design requirements based on bending
natural frequency and transmissibility results of the reference model. We developed a compliant
material with sufficient shock compliant properties and a pyro-shock compliant joint for the new
rocket. This results can be used to develop a pyro-shock compliant joint for any rocket using the

compliant material and performance measurement.
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Fig. 7 Transmissibility of reference model.

Table 1. Modal test results of reference model.

Measurement point 1st Bending mode
1~10 73.30 Hz
1~15 73.25 Hz

Table 2. Testing results of design model.

Item Natural Transmissibility
frequency (Hz) (dB)
Reference 73.3 -24
#1 96.9 +8
#2 84.0 unmeasured
#3 73.3 -27.3
#4 69.8 -30.5

Table 3. Material property of design model.

Material Property #4
Hardness (Shore A) 30
Tensile Strength (MPa) 3.6
Elongation at break (%) 767
100% Modulus (MPa) 0.53
200% Modulus (MPa) 0.92
300% Modulus (MPa) 1.34
Density (g/cc) 1.06
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Fig. 8 Analysis model of compliant joint.

Table 4. Material property of compliant joint.

Elastic |Poisson’s Densi
ensi
Part modulus| ratio v
MPa ton/mm°
Stopper 190,000 | 0.29 | 7.7E-9
stalnlqss steel
Slider 40,000 | 03 | 2.2E-9
teflon
Complaint material 5o =cq| (4 1.1E-9
polyurethane : :
Bulk head &
Bolt ring 69,000 0.33 2.7E-9
AL6061

Table 5. Natural frequency for each elastic modulus.

1st Natural 2nd Natural
E(MPa) frequency (Hz) | Frequency (Hz)
Test 74.8 143.9
250 59.3 134.5
350 68.1 137.9
450 74.8 1414
500 77.6 1432
550 80.0 145.1
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Fig. 9 1st Bending mode shape of ref. model.

Fig. 10 2nd bending mode shape of ref. model.

Table 6. Difference between test and FEA results.

Test (Hz) | FEA (Hz)
74.84 74.79
143.86 141.40

Error (%)
-1.00
-1.51

1st Mode
2nd Mode
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Fig. 12 Transmissibility of design model.
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