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PAYLOAD ACCELERATIONS
Payload 1

Item Description (m/s^2, rad/s^2) CLA NTRC Abs Diff % Diff
100001-X 670.544148238971 670.544148238970 1.0232E-12 0.0000%
100001-Y 57.599289908397 57.599289908398 -2.9843E-13 0.0000%
100001-Z 153.464513413116 153.464513413121 -5.0022E-12 0.0000%
100001-RX 147.856742908633 147.856742908632 1.0232E-12 0.0000%
100001-RY 417.404855308618 417.404855308617 9.6634E-13 0.0000%
100001-RZ 190.929521226388 190.929521226388 0.0000E+00 0.0000%
100023-X 597.662011426432 597.662011426432 0.0000E+00 0.0000%
100023-Y 145.585572001938 145.585572001943 -5.0022E-12 0.0000%
100023-Z 53.673849503604 53.673849503604 -9.9476E-14 0.0000%
100023-RX 141.675733019278 141.675733019278 0.0000E+00 0.0000%
100023-RY 56.708856599972 56.708856599972 3.9790E-13 0.0000%
100023-RZ 538.606792247222 538.606792247222 0.0000E+00 0.0000%
100045-X 644.876291078103 644.876291078102 1.0232E-12 0.0000%
100045-Y 61.021091650899 61.021091650899 3.9790E-13 0.0000%
100045-Z 154.888895839373 154.888895839378 -5.0022E-12 0.0000%
100045-RX 57.289287737808 57.289287737809 -1.0019E-12 0.0000%
100045-RY 344.650978558030 344.650978558030 0.0000E+00 0.0000%
100045-RZ 125.352614097016 125.352614097015 9.9476E-13 0.0000%
100067-X 713.011482007449 713.011482007451 -2.0464E-12 0.0000%
100067-Y 161.622692985640 161.622692985645 -5.0022E-12 0.0000%
100067-Z 70.000456586274 70.000456586274 1.9895E-13 0.0000%
100067-RX 29.669812393752 29.669812393751 1.9895E-13 0.0000%
100067-RY 126.925939400610 126.925939400610 0.0000E+00 0.0000%
100067-RZ 292.153745181615 292.153745181615 0.0000E+00 0.0000%

Prob4D - Peak Interface Acceleration (IMAGINARY Component)
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Time Domain Validation

Nonlinear CLA – Black
NTRC - Blue

I/F Acceleration – DOF 10000001-1 (Thrust)
• NTRC results captures all 

relevant characteristics 
of a transient CLA

• NTRC matches CLA w/o 
steady-state to < 5%

• Time domain NTRC with 
steady-state matches 
CLA < 5% for significant 
payload responses

• Source of differences
• Convergence of 

time domain 
analysis

• FFT/IFFT processing
• Will continue to refine 

time domain analysis for 
Q5 activities (SLS)
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Concluding Remarks

• NTRC was benchmarked against a variety of CLA analysis 
configurations, parameters, and for 1000s of payload 
response items.

• NTRC is an alternate coupling approach that can be used to 
replicate a standard LV CLA

• NTRC developed as a design tool for payload community with 
the minimum information required from LV providers

• NTRC is exact for frequency domain analysis
• NTRC shows excellent agreement with results from time 

domain CLA.
• NTRC benchmarking to a “real-world” transient CLA has been 

established
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