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SIT Door Margin Test Plan and Record

1 Introduction

1.1 Scope

This document describes the force margin tests that will be done on FM-1 and FM-2 SIT
instruments before and after environmental testing. For each door, two functions will be tested:
door opening (hinge) and pin puller actuation (latch).

1.2 Reference Documents

1. General Environmental Verification Spec for STS & ELV Payloads, Subsystems, and
Components, GEVS-SE Rev. B (DRAFT)
2. SIT Interface Control Drawing, 2053410-A
- 3. STEREOQO IMPACT Verification Matrix, 2004

2 Force and Torque Ratio Requirements

The STEREO Project has been working to the mechanism requirements laid out in the draft of the
next GEVS revision. This draft of GEVS has been the Code 540 de facto mechanism
requirements document for several years, in anticipation of its inclusion into the next revision.

The resistive forces/torques for both door functions are predominately friction. GEVS-SE (Ref 1),
Section 2.4.5 states that such mechanism functions must meet the following salient requirements:
1. Demonstrate a force/torque ratio of fwo or greater (TR = 2) before and after '
environmental testing.
2. After exposure to environmental testing, the reduction (if any) in test-verified force/torque
ratio shall be no greater than 10%, after appropriate consideration has been given to the
error inherent in the test methods used to measure the torque ratio.

3 Door Opening

When released, the SIT door is opened by a pair of torsion springs at the hinge. To demonstrate
margin on this function, the door will be opened with just one spring installed, which will provide
half the available torque. This half-torque, combined with the eccentric spring loading and work
against gravity, demonstrates a torque ratio of at least 2:1 (TR 2 2).

For environmental testing, the doors will have both springs installed; we do not want to break this
configuration after testing. For post-environmental door openings, the doors will be opened with
SIT facing horizontally (parallel to the floor). Attaching a second door will double the door weight
and approximately double the torque gravitational and inertial loads as well as increase hinge
friction. ‘

Record the door openings before and after environmental testing in the table below.
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4 Pin Puller Actuation

The TiNi pin puller (P5-403-10S) holds the door closed until it is actuated. The TiNi pin retracts in
a direction parallel to the hinge line, and when the door is closed, the kick-off springs and torsion
springs exert a side load on the pin. See SIT Interface Control Drawing (Ref 2). The friction
(drag) from this side load is the primary, external resistive force in the pin puller function.

To demonstrate margin we will measure this standard side load (Fs) and then actuate the pin
puller while the side load is at least doubled (= 2 * F5). The following steps describe how these

measurements are made.

Steps 1-3 are performed before environmental testing.
Rotate the SIT instrument so that the aperture faces straight up within 5° or so.

F .| @ 2. Putthe door in the closed position without locking it shut with the TiNi pin puller.
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Add weights to the top of the door until the TiNi pin fits into the lid tab slot. Verify the f//—l

weight and record it below.
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Steps 4-6 are performed before and after environmental testing.

4. Close the door with the TiNi pin puller set. Orient the SIT instrument so that the aperture

5. Hang the same amount of weight recorded above from the lid tab. Prepare to “catch” the
door as it opens and actuate the pin puller. Record results below.
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