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NAME FAILURE

P/N MODE &

QTY CRIT CAUSES
102FM14

HARD UPPER TORSO 1/1 Loss of

ASSEMBLY, ITEM attachment,

102 (PIVOTED), IDB

0102-10002-150

gimbal travel
stop strap.

(1)

Defective
OR HARD UPPER material;
TORSO ASSEMBLY, strap or
ITEM 102 clamp.

(PIVOTED), DIDB

0102-10002-159
(1)

Missing, loose
clamp screws.

END ITEM:
Gimbal travel
stop strap
severed or
detached.

GFE INTERFACE:
Loading of
bellows at
extremes of
travel.
Possible
bellows
separation
from HUT or
gimbal,
resulting in
premature
depletion of
primary 02
supply and SOP
supply. Rapid
depressurizatio
n of SSA
beyond SOP
makeup
capability.

MISSION:
Abort EVA.

CREW/VEHICLE:
Loss of
crewman.

TIME TO EFFECT
/ACTIONS:
Immediate.

TIME
AVAILABLE:
N/A

TIME REQUIRED:
N/A

REDUNDANCY
SCREENS :
A-N/A
B-N/A
C-N/A

A. Design -

The gimbal stop strap is designed to limit the rotational travel of the gimbal
assembly about the pivots as the crewmember raises and lowers his arm. This
prevents the bellows fabric from being man loaded.

The stop strap is made from nylon webbing with a tensile strength of 350 1lbs.,
which provides a safety factor of 2.33 above the design limit load of 150 lbs.
The webbing is folded into three equal lengths and stitched together with
polyester cords inserted into the end folds. The cords stitched into the
webbing forms a bead that will prevent pull out of the strap if the strap clamp
were to loosen. The gimbal stop strap clamps are made of 6061 anodized
aluminum. The attachment screws, which have Kel-F pads on the threads for self-
locking capability, are made of A286 stainless steel.

B. Test -

Acceptance:

Five samples from each roll of the nylon webbing, from which the strap is
fabricated, are subjected to tensile testing. Any roll which tests less than
350 1lbs. is rejected.

The completed strap is tested in the tensile tester to 150 lbs., then inspected
for any damage, before installation into the HUT.

Certification:
The Pivoted HUT was successfully tested (manned) during SSA certification to
duplicate operational life. (Ref. EM 83-1083, ILC Report 0111-70027 and EM 98-

0008) . The following usage reflecting requirements of significance to the HUT
was documented during certification:

Requirement S/AD Actual

Pressure Hours 461 1707

Pressure Cycles 432 1425

Don/Doff Cycles 144 625

The Pivoted HUT was successfully subjected to an ultimate pressure of 13.2 psid
during SSA certification testing (Ref. ILC Report 0111-79405). This is 1.5
times the maximum BTA operating pressure based on 8.8 psid.

C. Inspection -

Components and material manufactured to ILC requirements by an approved supplier
are documented from procurement through shipping by the supplier. ILC incoming
receiving inspection verifies that the materials received are as identified in
the procurement documents, that no damage has occurred during shipment and that
supplier certification have been received which provide traceability information.

During assembly of the HUT, the stop strap is inspected for fabric degradation
prior to installation in the HUT. Successful completion of stop strap tensile
testing during manufacturing is verified at PDA. Presence of screw security is
verified at assembly level during screw torque verification.
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D. Failure History -
None.

E. Ground Turnaround -

During ground turnaround, in accordance with FEMU-R-001, the HUT is subjected to
a periodic visual inspection of all accessible surfaces for material degradation
or damage.

F. Operational Use -

1. Crew response - Pre/post-EVA : If detected during EVA prep or EMU donning,
consider third EMU if available, EMU no go for EVA.

EVA - When CWS data confirms SOP activation, abort EVA.

2. Special Training - Standard training covers this failure mode

3. Operational Considerations - EVA checklist procedures verify hardware
integrity and systems operational status prior to EVA. Flight rules define go/no-
go criteria related to EMU pressure integrity. Real Time Data system allows
ground monitoring of EMU systems.



EXTRAVEHICULAR MOBILITY UNIT
SYSTEMS SAFETY REVIEW PANEL REVIEW
FOR THE
[-102 HARD UPPER TORSO (HUT)

CRITICAL ITEM LIST (CIL)

EMU CONTRACT NO. NAS 9-97150

Prepared by: m““ / Approved by: /(/ p'

ﬁ - Project Enginééring EERSA — SSA/SEE

7 Spln

HS - Reliabilify

24 {02
HS - Engineering/ Manager




