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INTRODUCTION

Thread Technology, Inc., 22455 Davis Drive, Sterling, Virginia 20164

forwarded twenty (20) samples of a special design nut for test evaluation of

performance properties. The nut was identified as a 'Rapid Assembly Nut' conformin

to McDonnell Douglas Aerospace Spec. Controcl Dwg. 1F44595, Rev. D. The nut
manufacturer, Thread Technology, identified the nut as the "Zip Nut", under TTI
Part Number 050006. It was noted that "Zip Nuts" were intended for use in the

construction and assembly of International Space Station.

The Purchase Order from Thread Technology, Inc. outlined the Acceptance/

Qualification Test Plan and Proccedure for 1/2-20 UNJF-3B P/N 050006 and

T -

MDA 1F44595 in TTI Dcocument No. 050016 dated 3/11/98. In addition,all tests were
to be witnessed by Defense Contract Management Command, and by The Boeing Company
formerly McDonnell Douglas RAerospace (MDA). The Jdetailed test study progiram was

witnessed by the following representatives at Almay:

Defense Logistics Agency
Defense Contract Management Command

Mr. Tom Osborn
Mr. Greg Wolfslau
Mr. Steve Vega

The Boeing Company
Space Systems Division

Mr. Soseph M. Campa II
Mr. Paul Smudde

The physical test program was initiated on March 11, 19938, and all
tests completed on April 9, 1928. The "ZIP NUTS" included iﬁ this phase of
the performance evaluation were identified as LOT No.v3. The test program was
ouitlined to cbserve the Sequences and procedures referenced in TTI Document

No. 058015, Rev. C.
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DESCRIPTION

The 'Rapid Assembly Nut' design includes three threaded segments encased
in an outer body housing. The threaded segments are positioned in place by
means of two springs, which encircle the threaded segments. The unique nut design

permits the nut to be engaged or forced over mating bolt threads to a seated

condition. However, to remove the nut requires turning of the nut to disengage
the fastener from the bolt threads.

The threaded elements were fabricated from 15~5EH CRES, while the two
springs were fabricated from Type 302 CRES. The outer housing of the "ZIP NUT"
was identified as being fabricated from A286 CRES. The nut size was .5000-20

UNJF-3B. o o ;

—

The "Zip Nuts" representing Lot No. 3 wereserialized by the Manufacturer,

as noted’in Table 1. On the recommendation of The Boeing Company engineering
representative, assignment of specimen numbers for the varicus test seguences
was made at random. The Test Flow and Specimen Identification numbers for this
test program are shown in Figure 1. Care was exercised to maintain specimen
identifications for the evaluation study.

The 'Rapid Assembly Nut', as received is shown in Figure 2. For

information, TTI Drawing No. 050006, and MDA Spec. Control Drawing 1F44595,

illustrating features of the nut design, are attached as an Appendix to this Report.

Representative "Zip Nuts" with serial number identification on the top of the
nuts are illustrated for information in Figure 3.

As a special condition for this test evaluation, the test bolts were
required to have a minimum Hardness of Rc 36, and a minimum thread length of
0.800-inches. An extensive review of available bolts indicated a Boeing Standard,
BAC B30LE Fabricated from A28G CRCS, and treated to develop a tensile strength of
200 ksi. The test bolts, which were dry film lubed at the request of the Boeing

Company, are also illustrated in Figure 2.
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IDENTIFICATION CF RAPID ASSEMELY NUTS (ZIP NUTS)

ZO==PpBO0WBON @Z—-<vm= ¥ IO@BPmLmE AP ErP —

RECEIVED FRO¥ THREAD TECHNCLOGY, INC., FOR TEST
EVALUATION STUDY
Spec- TTI McDonnell Thread Nominal Lot Test Procedure
imen SERIAL Douglas Technolocgy Thread I Number
No. NUMBER Aerospace Part No. 1/ Size -
Part No. = {UNJF-3B)
1 3006 1F44595 050006 .5000-20 3 TTI Document
Rev. C 050016, Rev. C
2 3010 " " " 3 "
3 3013 " " " 3 "
4 3014 " " " 3 "
5 3016 " " " 3 "
6 3021 " " " 3 "
7 3023 " " " 3 "
8 3024 " " " 3 "o
9 3026 " " " 3 .
10 3627 " " " 3 "
11 3029 " " " 3 "
12 3030 " " " 3 "
13 3031 " " " 3 "
14 3033 " " " 3 n
15 3034 " " v 3 "
16 3036 " " " 3 "
17 3039 " " " 3 "
18 3040 " " " 3 "
19 3041 " " " 3 "
20 2043 " " " 3 "
NOTES )
1/ "Zip-Nut" Rapid Nut Assembly with thread elements fabricated from 15-5PH

CRES,
Technology,

and outer

Inc.

Drawing No.

body fabricated from A286 CRES, conforming to Thread
050006, Rev. E.
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- MASS PROPERTIES
- TEST
SEQ. 01~000
Note 19

S/N. All Test Nuts

Y

INSERTION FORCE

TEST
SEO. 02000
Note 28

S/N All Test Nuts:

Y

INSTALL/REMOVE
CYCLE TEST
SEQ. 03~000

Note 27

S/N All Test Nuts

RANDOM VIBRATION
TEST WITHOUT BOLT
SEQ. 06~000
Note 29, 31-—-36

# 3010-3023-3031-3040 |

#3024-3027-3036-3043

TORQUE LIMIT

TEST
SEOQ. 09~000
Note 25, 38

RANDOM VIBRATION -

TEST WITH BOLT
SEQ. 05—-000
Note 29, 31-36

# 30T0-3023-3031-3040

# 3006-3021-3030-3039

]

ULTIMATE TENSILE
TEST
SEQ. 10-000
Note 26

# 3006-3021-3030-3039

ZO==~>mOIBON QZ~==tvtm=~ » IO@I>PmAmM® <>PIXrd> —

VIBRATION TEST
MIL—~STD—-1312

SEQ. 08~000
Note 30

# 3013—301@—3029‘3033

wmrndZ>» wnwor

STRESS DURABILITY
TEST
SEQ. 12—=000
Note 37

# 3014-3026-3034-3041

FIG. 1 (above).- Test Flow and Specimen

identification for LOT No. 3 'ZIPNUTS'

per TTI Document No.

050016, Rev. C
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FIG. 2 (left).- Iliusiration of
Rapid Assembly Nut (ZipNut) sub-
mitted by Thread Technology, Inc.!
Sterling, VA. Nut conformed to 3
McDonnell Douglas éwg. 1F44555, E
and identified as TTI P/N 0500606.A
Test bult is Bueing P/N BacC B30Lg R
A236 CRES, with dry film lube
finish, specified for this test
program. Test samples identified g
as Lot #3.

Pbion s toone -2 oy og g F RV

o

FIG. 3 (right).- Close-up view of serial nuinber
identification on top of nuts. Twenty nuts were
included in evaluation study and all identified.

lun SRANTE RURPACEPLATEE
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FIG. 4 (left).- View of W.M.Weich
Scientific Scale used for mass property
tests. ZipNuts were measured in grams
and converted to weight in pounds. All
nuts were within maximum weight limit.

FIG. 5 (right).~- Special 2° face test bushlng

used for installation force tests.

//

FIG. € (left).- Chatillon Mcdel DPP10 (0-10 1b)

o, .
Force Gage used for 2 insertion Fforce tests.
Gage accuracy was 0.1 1b. Twenty nuts from
Lot #3 were tested, andwere within maximum

linit of 5 ib.
)
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TEST PROCEDURE

The test program on the MDA P/N 1F44595 (TTI P/N 050006) Rapid Assembly
Nuts was outlined to observe the requirements and procedures referenced in TTI
Document No. 050016.' Particular attention was made of the sequence of tests to
be conducted. All test equipment, fixtures, gages, etc. were in conformance
with thé requirements of the ALMAY "Quality System Manual (QSM)" dated 6/2/97,
designed Lo satisfy requirements of MIL-Q-9858A and ISO 9003.

On receipt, the twenty (26) "Zip Nuts" were visually inspected for
evidence of workmanship, and presence of identification serial numbers. All 20

nuts were then subjected Sequence 01-000 Mass Properties Test. Each nut was

weighed using>;;mw. M. Welch Scientific Scale, as illustrated in Figure 4. Nut
weight was measured in grams, with an accuracy of .1 grams. The equivalent
nut weight in poqnds was determined and recorded for each serial number.

After completicn of the Mass Property Test, the twenty "Zip Nuts"
were subjected to the Insertion Force Test per Sequence 02~000 of TTI Document
050016, and MDA Spec. Control Dwg. 1F44595, Note 28. A special fixture with a
though hole and cne face machiﬁed at 20 was used for this phase of the study, as
illustrated in Figure 5. The "Zip Nut" under test was positioned on the 2°
face, and the mating BAC B30LESU22 dry film lubed A286 CRES bolt was installed
through the hole to engage the test nut. A chatillon Model DPP10 Force Gage was
applied to the head of the bolt, as illustrated in Figure 6. The force required
for full engagemnt with the "Zip Nut" was noted and recorded. The calibrated
Force Gage was accurate to 0.1 1lb. measurement.

The same twenty "Zip Nuts" subjected to Sequence Nos. 01-000 and
02-000 were then designated for the Installation/Removal Cycle Test noted in
Sequence 03-000, and 1F44595, Note 27. A sguare alloy steel bushing was used
for this phase of the evaluation, as illustrated in Figure 7. The BAC B20LESU22

test bolt had a minimum thread length of 0.800-in. to assure full thread

(r
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engagement with the test "Zip Nut". The steel bushing with the bolt/nut was
mounted in a special torque test fixture designed to prevent movement of the

bushing under the torquing procedure. The bushing mounted in the torgque fixture
is shown for information in Figure 8. The test "Zip Nut" was then gradually

torqued to 1200 in-lb. usin a SturtevantTorque Wrench, as shown in Figure 9.
Each nut was torqued ten (10) times to 1200 in-1b. After each installation/
removal cycle, the nut was examined for evidence of deformation and/or fracture.
All twenty test nuts were in fgnctional and operable condition after completion
of the 10-cycle torqﬁe schedule.

Two series of Random Vibration tests were then undertaken, under the

supervision of Almay, The Boeing Company, and the Defense Contract Manaygement

—

Command. The fests were conducted at Consolidated Laboratories, Inc.,

732 Arrow Grand Circile, Covina, California. Sequence No. 05-000 Randoum Vibration
tests with mating bolts installed and torqued to 1125 in-1b. were conducted on
Serial Nos. 3006, 3021, 3030, and 303S. Random Vibration tests without mating
bolts were conducted on Serial Nos. 3010, 3023, 3031, and 3040 in accordance
with Sequence No. 06-000 of TTI Document No. 050016. The random vibration tests
were conducted in an MB Model C-50 Vibration Exciter as illustrated in

Figure 10. Each group of four "Zip Nuts" was vibrated in 3-axis. On completion
of the vibraticn test exposure, the nuts were éxamined for evidence of fracture
and/or deformation. All nuts were in functional and operable condition. The
results of the Random Vibration tests are presented in Consolidated Laboratories,
Inc. Report No. 8746 attached as an Appendix to this Report.

Vibration tests inaccordance with Sequerice No. 08-000 were conducted
at Almay. The vibration tests were cbserved in accordance with MIL-STD-1312,
Test 7. Four "Zip Nuts" were designated for this test and included Serial Nos.
3013, 301€, 3029, and 3033. The nuts were assembled in a vibration test Ffixture

conforming to MIL-STD-1312, Test 7, as illustrated in Figure 11. Each nut was

ZO~->m0TBON Q@Z—~-um- 2 IOI>PMVME <PTrP>
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used witha new Boeing BAC B3CLESU22 A286 CRES dry film lubed bolt and torqued

to 1125 in-1lb. The ends of the bolts, and the "Zip Nuts" were scribed to assist

in detecting potential rotation and/or movement under the accelerated vibration
test environment. The test fixture was mounted in a Sonntag SF-10-U Universal
Fatigue Test machine operating at 1800 cpm, as illustrated in Figure 12. The
double amplitude was adjusted to 0.450-in., as required by MIL-~STD-1312, Test 7.
The vibration tests were c¢onducted for 30,000-cycles, with periodic inspection
made at 10,000-cycle intervals to determine if rotation or movement had occurred.
On completion of the accelerated vibration exposure, the "Zip Nuts" were removed

and examined for evidence of deformation or fracture. The +fests indicated no

i _ =

rotation or movement of any specimen after 30,000-cycles.

Torgque Limit Tests were specified in Sequenice No. 09-000, and required
installation of the "Zip Nuts" and mating test bolts in a strain gaged loaa cell.
A special full bridge strain gaged load cell was made for this project by Almay.

Before using the load cell, it was first calibrated in a Satec Universal Tensile

ZO=~=>o0OINON Q@Z—-vim=- ®» TIORDPMUAME <PTrd>

Test machine, as illustrated in Figure 13. The load cell was loaded in compression,

and corresponding strain feadihgs ncted by means of a precision Reistance Bridge
Indicator, also shown in Figure 13. Three calibration runs were performed, and
the resulting load vs strain indications were plotted in a calibration curve.
The calibration curve is illustrated in Figure 14.

Using the calibration curve, four "Zip Nuts" previously subjected to
the Random Vibration tests without bolis, Serial Nos. 3010, 3023, 3031, and 3040
were utilized for the Torque Limit Tests. Each test nut was assembled with a
Boeing BAC B20LEBU22 dry film coated bolt in the load cell, as illustrated in
Figure 15. The nut under test was gradually tightened to 2000 in-1b torque.
The action of tightening the fastener system intrcduced a conpression, or preload
in the fastener assembly, which was read out in strain by the Resistance Bridge

Indicator. From the calibration curve, the resultant preload was determined.

'b—— >P=ZBOM=r>0
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The accuracy of the strain gaged load cell was one unit of measurement, or 48 1b.
The "Zip Nut" was removed from the load cell and examined for evidence of
deformation and/or failure which would interfere with proper applicétion and
removal of the "Zip Nut". All test nuts were capable of removal after the
initial installation torque of 2000 in-1b, and were functional and operable.
There was nc indicaticn of deformation in any of the test nuts.

Four "Zip Nuts" previously subjected to the Random Vibration tests

with mating bolts were then used for Ultimate Tensile strength test in accordance

with Sequence 10-00C of TTI Document No. 050016. The Serial numbers were: 3006,

3021, 3030, and 303%. For this test, Boeing BAC B20LEBU22 A286 CRES bolts with

dry £ilm lug;iéant were employed. The bolts were rated at 200 ksi minimum
tensile ;trength and were considered strong enough to develop the full rated
strenyth cf the test "Zip Nuts". To permit assembly and torquiny, the faéteners
were installed in a compressicn-type tensile fixture as shown in Figure 16. Each
test nut was tightened to 1125 in-1b, with caré taken to assure full thread
engagement of the bolt threads in the "Zip Nut". The test fixtures conformed to
MIL-STD-1312, Test 8. The tensile strength tests were conducted in a Satec
400HV Universal Tensile Test Machine, as illustrated in Figure 17. Each nut~bolt
combination was loaded to failure to develop the full rated strength of the
fasteners. The failing load and nature of failure were noted and recorded.

Four "pr Nuts" were subjected to the Cross-Threading Test outlined in
Sequence 11-000 of TTI Document No. 050016. Serial numbers were: 3024, 3027,
3036, and 3043. An alloy steel bushing fixture'with athrough hole was used,
which was square on one end, and incorporated a 2° face on the opposite end.
A special 6o wedge was positicned on the 20 face of the bushing presenting an
effective face angle cf 80. The test bolt was installed through the bushing to

. o . . . 4 -~ .
engage the "Zip Nut" at 8, as illustrated in Figure 18. The test bolt was

capable of engaging the "Zip Nut" approximately half the depth of the nut threads.

ZO==->ROTNION Q@Z=—-uim= ® IOIPMUME <XPITrd —
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FIG. 7 (left).- View of square test bushing witl
with bult engaged in ZipNut. Twenty nuts were
each installed at 120C in-lb for Len cycies.
BAC B30LES bolt was selected for project to
assure minimum thread length of 0.3800-in. to
provide proper thread engagement with ZipNut.

FIG. 8 {right).r Test bushing mounted in
torgue fixture to prevent misalignment or
rotation during 1G-cycle installation test.

ZO~~->»O®®»OND Qz;émmq o TOmMPmirm»

FIG. 9 (left).~ Sturtevant Torque Wrench
used in developing 1200 in-1b instaliation
torque. All ZipNuis satisfactorily passed
10-cycle installation test without failure.

FIG. 10 (right).- MB Model C-50 Vibration
Exciter used for randem vibration tests
conducted at Consolidaied Laboratories,
Inc., Covina, CA. Results of random
vikration tests are noted in Consolidated
Report No. 8746, included as an Appendix
to this Repor
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FIG. 12 (right).- View of Sonntay SF-10U
Universal Fatigue Test Machirne used for

Report No.__.2/2" :
M
FIG. 11 (lefl).- ZipNuts insialied in ¢
D R a s — . .

vibration test fixture conforming to
MIL-STD-1312, Test 7. After installation R
torquing, nuts and mating bolts were E
scribed to detect pussible rotation S
.. during accelerated vibration test. E
[ A
R
C
H
&
T
E

accelerated vibration test to 30,000-
cycies.Test conducted ai Almay.

e .

FIG. 15 {right).~ Test set-up for torque

limit test in load cell. Applied torgue
resulted in compression load measuzred by
Resistance Bridge Indicator.

strength tests of ZipNuts. Test

fixture design conformed to MIL-

STD~1312. Nuts were seated and
torqued prior ioc tensile evaluathm;zf

FIG. 13 (left).- Test set-up for strain gage!
load ceil calibration in Satec Universal N
Tensile Test Machine. Calibration curve
for load cell is shown in Figure 14.
L
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FIG. 16 (left).- Compression-type i
tensile fixture used for tensile A
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The 60 Wedge was thon removed from the face of the bushing, and the mating bolt
was then torqued to 840 in-1lb from the bolt head end with the "Zip Kut" seated
on the 2° face of the bushing. At the 2° face, full engagement was fealized

in the threads of the "Zip Nut". The nut under test was then removed and

examined in the threaded areas for deformation and/or fracture. All test "Zip Nuts

satisfactorilly met the installation torque reguirement from the Bolt head end.
The test set-up is shown in Figure 19.

The final scheduled test of the "Zip ﬂﬁts" was the Stress Durability
Test outlined in Sequence No. 12-000 of TTI Document No. 050016. Four nuts were

tested including Serial Nos.3014, 3026, 3034, and 3041. The "Zip Nut" with the

—

mating Boeing BAC B30LE8U22 A286 CRES dry film lubed bolt was installed in the
calibrated strain gaged load cell as illustrated in Figure20. The load cell was

hooked up to the Resistance Bridge Indicator, and the "Zip Nut" seated finger-

tight. Torque was applied to the nut to develop a minimum axial clamp load of

ZO0=~=pRO0IBON Q@Z—-vim- W THI>PMLIME <PTrp

21,500 1b. With the nut-bolt system under load, the fasteners were held for a
minimum of 96-hours. Read-out of the induced axial clamp load was made by

the Resistance Bridge Indicato; as shown in Figure 21. After exposure, the
"Zip Nuts" were removed, :and¢ exammndd for.évidencecdfcracks or fracture. All
test nuts exhibited no failures after completion of the Stress Durability tests

at room temperature. The specimens were held under load for 118-hours, and were

amrmYZ> Ludr

considered to have met the Stress Durability requirement.

Although the basic test program as outlined in TTI Document No. 050016
was completed, one additicnal test nct previously specified was requested by the
Cognizant Engineer, The Boeing Company, Space Systems Division. To determine ﬁhe
ultimate torque strength capability of The "Zip Nut" and mating BAC B30OLE8U22
A286 CRES bolts, the four "Zip Nuts" used earlier for the Cross Threading Tests
were installed in square alloy steel test bushing and torgued from the bolt head

end to ultimate failure. Under the Cross-Threading tests, the fasteners had

L)
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previously been torqued from the bolt head to 840 in-1b. The additional torque

tests to failure are noted as follows:

"ZIP NUT" Torque
Serial No. Ultimate
(in-1b)
3024 2700
3027 3000
3036 2700
(started to yield
at 2544)
3043 2700 (Bolt head strip)

TEST RESULTS

The results of the Weight (Mass Property) tests of the MDA P/N 1F44595
(TTI P/N 050006) Rapid Assembly Nuts for Lot No. 3 are presented in Table No. 2.
The twenty "Zip Nuts" inspected all were within the maximum permissible weight
of 0.1C 1b. and are considered to have met this requirement.

The results of the 2O Insertion Force Tests conducted on the twenty
samples representing Lot. No. 3 are summarized in Table No. 3. The maximum
permissible Insertion Force was noted at 5 1lb., and all "Zip Nuts" conformed to
this requirement.

The results of the 10-cycle installation/removal tests of the MDA
P/N 1F44595 Rapid Nut Assemblics are noted in Table No. 4. The "Zip Nuts"
installed at 1200 in-1b satisfactorily met the 10-cycle exposure without evidence
of failure or fracture. All nuts were functional and operable for further
testing under this program.

Az noted earlier, the two sets of Random Vibration tests were conducted

at Consolidated Laboratories, Inc. Their Report No. 8746 summarizing the results
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FIG. 17 {(left).- View
of Satec Universal
Tensile Test Machine
used in conducting
tensile strength tests
of ZipNuts. Note test
fixture mounting in
test machine. All test
nuts were carried to
failure Lo develop full
rated strength of the
fasteners.

FIG. 18 (rightrys~ Illustration of special
cross threading test fixture. ZipNut was first
insta%led at 8 to assure initial engagement.
The 6 wedge was then removed to permit final
torquing from bolt head at 2°.

ZO==APpROINON QZ~=tAm-4 » IOM>IPmums <pXr>»

L

FIG. 1S (left).~- Installation torquing ©

at 840 in-1b from bolt head to complete §

cross threading test evaluation. A

N

@

E

L

E

-3

L o

A

FIG. 20 (right).- ZipNut and mating bolt in %
strain gaged load cell for stress durability F
test. Nut was torqued to develup 21,560 1b. (o)
load, and held for 96-hours. Load cell R
calibration curve was used to counfirm N
correct induced prelcad in fastener systein. z

A )

*



A R

1
Page Noku_""fiua_u_

Report N 0..5..27120

of their tests is attached as an Appendix to this Report.

The results of the MIL-STD-1312, Test 7 Accelerated Vibration tests

conducted at Almay are presented in Table No. 5. When subjected to a seating torque

of 1125 in-1b., there was 1o evidence of rotation or loosenihg after 30,000-cycles
The test "Zip Nuts" were considered to conform to the vibration requirement-
without failure.

The four "Zip Nuts" subjected to the Torque Limit tests at 2000 in-1b
indicated no evidence of deformation or failure. The test results are noted in
Table No. 6. Test nuts and mating bolts after test evaluation are shown for
information in Figure 22.

The resulits of the Ultimate Tensile Strength tests of the TTI P/N 050006
Zip Nuts are summarized in Table No. 7. ‘The nuts had previously been subjected
to Random Vibration testing with mating bolts. Minimum specified Lensile
strength was noted at 27,500 1lb. By using the Boeing BAC B30LE8S8UZ2 A286 CRES
bolts rated at 200 ksi, tensile strengths in excess of 37,000 1lb. were developed.
Test specimens after tensile strength evaluation are illustrated for information
in Figure 23.

- .~-The results of the Cross-Threading tests conducted o;.Ehe Lot No. 3
Rapid Nut Assemblies are presented in Table No. 8. All nuts were fully seated
at 2o after initial engagement at 80. No failures were observed in this pahse
of the program.

The results of the Stress Durability tests conducted on the MDA
P/N 1F44595, TTI P/N 050006 "Zip Nuts" are noted in Table No. 9. While the
minimum reguirement under load was for a minimum of 96-hours, the actual test
exposure was ll8-hours. No cracks or failures were observed after detailed

examination. Test "Zip Nuts" and mating high strength bolis are illustrated

for information in Figure 24 after completion of test exposure.

nwm®e <P rdP
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‘tested under this project were identified as Lot No. 3.
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COMMENTS
Thread Technolugy, Inc. Document No. 050016 outlined an extensive
series of tests intended to show capability to meet performance requirements

referenced in MDA Spec. Control Drawing 1F44595 for P/N 050006 "Zip Nuts".

The nuts incorporated .5000-20 UNJF-3B threads, and were designed for use in

the construclion and assembly of the International Space Station. The "Z2ip Nuts"

Based on the comprehensive series of tests conducted, the "Zip Nuts"
exhibited an ability to meet and/or exceed all rated regquirements referenced
in the Test Schedule. No cracks, deformation, or fractures were observed with
any of the critical tests summarized in this Report.

Accordingly, it is considered that the P/N 050006 "Zip Huts"
representing Lot No. 3 do conform to the requirements of TTI Document 050016,

and MDA Spec. Control Drawing 1r44595.

ZO==5>mO0IPO0N QZ—=-ttim= ™ TOIPMUMN <XPZr>

The above information is submitted for the information and use of

"Thread Technology, Inc.
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FIG. 21 (left).- Tes
set-up, showing
Resistance Bridge
Indicator read-oul
from load cell. Four
ZipNuts were subjecte
tu stress durability
test.

»hEmumm

FIG. 22 (right).- Test ZipNuts after
exposure to torque limit test. Examination
indicated atl.nuts were functional and
operable. No failures were observed.

¢

VIR o

FIG. 23 (left).- Test specimens after tensi
strength evaluation. All ZipNuts exceeded

minimum tensile streugth requirements, with E
1 bolt fracture, and 3 nuts stripped threads.l

o

0z> wOr — ZO~-4>PNOWNON @Z—-um-+ » IO

FIG. 24 (right).- Four ZipNuts after 96-
hour stress durability test. No failures
were observed in either the test ZipNuts
or mating bolts.
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TABLE NO. 2. 'A"
RESULTS OF WEIGHT (MASS PROPERTY) TESTS OF Y.
MDA P/N 1F44595 REV D (TTI P/N 050006) LOT #3 R
RAPID NUT ASSEMBLIES E
s
E
McDonnell Thread Nominal Maximum Actual Equivalent :
Serial Douglas Technology Thread Permissible Nut -~ Nut C
No. Aerospace Part No. Size Weight Weight Weight H
Part No. 1 1/ (UNJF-3R) (1b) 2/ (grams) (1b) 3/ 4/ s
3006 1F44595-1 050006 .5000-20 0.16 59.9 0.1321
T
3010 Rey. P " " " 59.6 .1314 E
3013 " " " " 59.0 .1300 S
3014 " " " " 59.2 .1305 T
3016 " ' " " " 59.1 .1303 L
3021 " " " " 59.5 1312 G
3023 " " " " 59.6 .1314
3024 " " " " 59.6 .1314 Cc
3026 " " " " 58.8 .1296 o
3027 " " " " 59.1 -1303 l'E
3029 " " " " 60.0 .1323 o
3030 " " " " 59.4 .1310 R
3031 " " " " 59.5 .1312 A
3033 " " " " 59.5 .1312 T
3034 " " " "o 59.6 .1314 !
3036 " " " " 59.5 L1312 S
3039 " " " " 59.4 .1310
3040 " " " - 59.6 .1314
3041 " " " " 59.5 .1312
3043 " " " " 59.7 ___ .1316 L
o
S
- A
N
&
E
L
E
S
NOTES : ol
A
1/ "Zip~Nut" Rapid Nut Assembly with Thread elements fabricated from 15-5PH L
CRES and outer body fabricated from A286 CRES conformlng to Thread i
Technology Inc. Drawing No. 050006. ;
2/ Maximum Nut permissible weight per Note 19, MDA Spec. Controcl Drawing R
1F44595. N
2/ Test Nuts are within maximum weight limit, and conform to Note 19, Spec. ]
Control Dwg. 1F445595. A
4/ Mass Property tests conducted on March 12, 1998 in accordance with
Sequence No. 01-000, TTI Document No. 050016, Rev. C dated 3/11/98. Test ,

conducted using W.M.Welch Scientific Scale.
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TABLE No. 3 opo

RESULTS OF 2° INSERTION FORCE TESTS OF
MDA P/N 1F44595 REV D (TTI P/N 050006)
LOT #3 RAPID NUT ASSEMBLIES

» IOB>PmMUmE <PEr> —

sequence No. 02-000, TTI Document No. 050016, Rev. C dated 3/11/98.

Nominal Maximum 2° TEST
Serial | McPonnell }Thread Thread Permissible |INSERTION|  COMMENTS
Douglas Technology . .
No. Berospace Part No. Size Insertion FORCE
Part No. (UNJF-3B) Force (1b)
1/ 1/ (1b) 2, 3/
i
1F44595-1 E
3006 Rev. D 050006 .5000-20 5 2.8 Acceptable ;
3010 " " " " 3.1 Acceptable 1
3013 " " " " 4.1 Acceptable N
3014 " " " " 3.4 Acceptable €
3016 " " " " 2.9 Acceptable
3021 " " " " 4.5 Acceptable g
3023 " " " " 3.6 Acceptable R
3024 " " " " 3.9 Acceptable P
3026 " " " " 2.7 Acceptable (o,
3027 " " " " 2.9 Acceptable R
3029 " " " " 2.6 Acceptable A
3030 " " " " 2.7 Acceptable I
3031 " " " " 2.8 Acceptable o
3033 " " " " 2.7 Acceptable N
3034 " " " " 3.7 Acceptable
3036 " " " " 2.8 Acceptable
3039 " " " " 3.0 Acceptable
3040 " " " " 2.8” Acceptable L
3041 " " " " 2.5 Acceptable C
3043 " " " " 3.2 Acceptable S
- A
N
L
E
L
E
3
NOTES:
1/ "Zip~Nut" Rapid Nut Assembly with Thread elements fabricated from 15-5PH
CRES and outer body fabricated from A286 CRES conforming to Thread Technology c
Inc. Drawing Co. 050006. A
2/ Maximum insertion force at engagement angle of 2° maximum per Note 28, L
MDA Spec. Control Dwg 1F445595, Rev. D. 1
3/ Tests conducted installing P/N BAC B30LE8U22 dry film coated bolts thgu (';
steel bushing into P/N 1F445595-1 Rapid Nut assembly seated against 2 R
face. 1Installation force measured using Chatillon Model DPP10 (0-101b) N
Force Gage. ]
4/ Insertion Force Tests conducted on March 12, 1998 in accordance with A
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RESULTS OF MIL-STD-1312 ACCELERATED VIBRATION TESTS
OF MDA P/N 1F4453%5 (TTI P/N 050006) LOT #3 RAPID NUT

22
C27150

conform to requirement without failure.

|
A
L
- M
A
Y
ASSEMBLIES
R
E
$
E
A
B on R
0.450 c
(:] (:] ]iil-(:} {:] o : .
Ampl y
|y -
\\\\
T
TYPICAL MIL-STD-1312 VIBRATION FIXTURE g
T
Spec- TEST Mating Assembly | Test Vibration [NUMBER OF OBSERVED ;
imen | PART NUMB};R Test 2/ |Torque 3/ Ampli- {Frequency| TEST ROTATION &
No. ~ Fastener [(in-lb) |tude4/| (cpm)2/| CYCLES
C
3013 1F44595-1 B30LEBU22 1125 0.450 1800 10,000 No Rotation o
Rev D 20,000 No Rotation :
(TTI 050006) 30,000 No Rotation o
R
3016 1r44595-1 B30LE8U22 1125 450 1800 10,000 No Rotation A
Rev D 20,000 No Rotation T
(TTI 050006) 36,000 | No Rotation ")
N
3029 1F44595-1 B30LE8U22 112% 450 1300 10,000 No Rotation
Rev D 20,000 No Rotation
(TTI 050006) 30,000 No Rotation
. . ] L
3033] 1F44595-1 B30LE8U22 1125 450 1800 10,000 77| No Rotation le)
: Rev D 20,000 No Rotation <
= (TTI 050006) 30,000 | No Rotation A
N
&
E
L
E
i S
|
NOTES:
l/ "Zip Nut" Rapid Kut Assembly with thread elements fabricated from 15-5PH
CRES and outer body fabricated from A286 CRES conforming to Thread
Technology Drawing 050006.
2/ Test boli was Boeing BAC B30LE8UG22 dry film coated A286 CRES.
3/ Test nuts installed in vibration fixture per MIL-STD-1312, Test 7. Seating
torque per Seguence No. 08-000, TTI Document No. 050016.
g/ Vibration tests conducted in Sonntag SF-10-U fatigue machine per test
precedure of MIL-STD-1312, Test 7, on Magch le, 1998.
5/ Maximum permissible rotation noted at 30 per Sequence 08-005. Test nuts

Dg——— P=ZmON=rr0n

L)

4



LRE SN, |

s T Labite it §

A T

RESULTS OF TORQUE LIMIT TESTS OF MDA P/N 1F44593

TABLE NO. 6

Page No

23
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Report No..C. 21100

(TTI P/N 050006) LOT #3 RAPID NUT ASSEMBLIES

ZO==>p»wO0IMON QZ—-~um- P IOOBPmUME <PTrd>

Serial | McDonnell Thread Nominal Mating Installation Induced
No. Douglas Technology Thread Test Torgue Tensile
Aerospace Part No. Size Bolt (in-1b) Clamp
3/ Part No. 1/ 1/ (UNJF-3B) 2/ 3/ L?ii) 3/ 4/
3010 1r44595~1 050006 .5000~-20 B30LE8SU22 2,000 23,8C8
Rav. D ~ :
3023 " " " " 2,000 22,800
3031 " " " " 2,000 24,912
3040 " " " " 2,000 26,688
NOTES:

-1/ "Zip-Nut" Rapid Nut Assembly with thread elements fabricated from 15-5PH L
CRES and cuter body fabricated from A286 CRES conforming to Thread o
Technology Inc. Drawing No. 050006. . s

2/ Test bolt was Boeing BAC B3CLEBU22 dry film coated A286 CRES, rated at A
200 XSI minimum tensile. N

3/ Torgue limit tests conducted on "Zip Nuls" previously subjected to random &
vibration tests without bolts (ref: Seguence 06-000). Torque limit test E
per Sequence 09-00C, TTI Document No. 050016, Rev. C dated 3/11/98. Each :
"Zip Nut" installed in calibrated strain gaged load cell, and torqued to 3
2,000 in-lb. 1Induced tensile clamp load observed and recorded. Tests
conducted on April 1, 1998.

4/ Examination of "Zip Nuts" after disassembly indicated no evidence of
deformation or failure. All nuts functional and operable. C

A
L
I
F
o]
R
N
i
A
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RESULTS OF ULTIMATE TENSILE STRENGTH TEST
OF MDA P/N 1F44595, REV. D (TTI P/N 050006)
LOT #3 RAPID NUT ASSEMBLIES

----------

ZO=-~1pBOIBON QZ—-ttrm~ B TOWPmumm <PEr>

amrma@Z>» wore

CRES and outer body fabricated from A286 CRES conforming to Thread
Technology Inc. Drawing No. 050006.
Test Nuts previously subjected to random vibration test with mating bolts

prer Schedule 05-000, TTI Document 050016, Rev. C.
Minimum axial tensile load requirement per Note 28, MDA Spec. Control

Dwg. 1F44595.

Test nuts tested with Boeing BAC B30LE8 A286 CRES Bolts.

to 1140 in-1b (95 ft-1b) prior to Tensile Test.
3/25/98 in Satec 400 HV Universal Tefisile Machine.

Each nut torqued
Test conducted on

| Spec~ NOT Nominal |AXTAL, TENSILE STRENGTH Test
imen | PART NUMBER |[Thread (1bs) Type Failure Temp,
No. 1/ Size Spec. Reqt.| Test Nut *F

2 - 3/ 44 &
3006 1r44595-1 .5000~20 27,500 38,600 Bolt Threads Break Room
Rev. D
(TTTI 050006)

3021 " " " 39,100 Nut & Bolt Threads Strip "
3030 " " " 37,700 Nut & Bolt Threads Strip "
3039 " " " 37,000 Nut & Bolt Threads Strip "
ROTES :
1/ "Zip-Nut" Rapid Nut Assembly with Thread elements fabricated from 15~5PH

j>m-—->-znom-rbo
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TABLE NO. 8 E
‘ S
RESULTS OF CROCSS-THREADING TESTS OF MDA P/N 1F44595 :
(TTI P/X 050006) LOT #3 RAPID NUT ASSCMBLIES R
o
H
Serial | McDonnell Thread Nominal 8° 2° Y
No. Douglas Technology Thread Installation |[Installation COMMENTS
Aerospace Part No. Size Torque T
Part No. 1 /| (ungF-3B) 2/ | (in-1p) 3/ EZ
-
T
3024 1F44595-1 0500006 .5000~20 Tut engaged 840 No failure ?
Rev. D ' N
@
3027 " " " Nut engaged 240 No failure c
) O
3036 " " " Mut engaged 840 No failure R
P
3043 " " " Nut engaged 840G No failure g
A
T
- 1
o]
N
|
NOTES |
. . T e L
1/ "Zip Nut" Rapid Nut Assembly with thread elements fabricated from 15-5PH o
: CRES and outer body fabricated from A286 CRES conforming to Thread [
- Technology Inc. Drawing No. 050006. -
2/ Cross—Thrcadlng test conducted in accordance with Sequence 11-000, TTI A
Document No. 05001G, Rev. C dated 3/11/98. Boeing BAC B30LESU22 dry film 2
coated A286 CRES test bolt inserted in bushing fixture into "Zip Nut" E
seated at 8 Test bolt successfully engaded nut approximately half-way L
into the gut. E
3/ Special €_ wedge removed from bushing fixture leaving "Zip Nui" seated S

rque applied from the bolt

removal, examination

Test nuts fully
Tests conducted

against 2~ face of bushing. Installation to
head until "Zip Nut" fully seated at 2 After nut
indicated no evidence of deformation and/or fracture.
operable and functicnal on completion of test schedule.
on April 9, 1993,

— P=ZAOMWM=r>0
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RESULTS OF STRESS DURABILITY TESTS OF MDA P/N 1F44595
{TTI P/N 050006) LOT #2

PID NUT ASSEMBLIES

[T

¢ 27150

M B TOBEmAME <PEr>

Seria cDonnell Thread Nominal Installation | Induced|No. of
No Douglas Technology Thread Torque Tensile |Hours COMMENTS
Aerospace Part No. Size {(in~1b) Clamp at
Part No. 1/ 1/ (CNJF-3B) 2/ Load. Load 3 3/
= = ~ | (b)) ~ — —
' ¥
3014 1r44595-1 05C006 .5000-20 1,8C0 21,648 118 No failure a
Rev. D @
3026 " " " 1,800 21,552 | 118 |No failure g
3034 " " " 2,160 21,984 118 No failure :
o
3041 " " " 1,920 21,312 | 118 |No failure :
T
i
o]
N
{
NOTES: l

1/ "Zip Nut" Rapid Nut Assembly with thread elements fabricated from 15-5Pl é

: CRES and outer body fabricated from A286 CRES conforming to Thread 3

— Technology Inc. Drawing No. 050006. —

2/ Stress Durability test conducted in accordance with Sequence 12-~000, TTI A
Document No. 050016, Rev. C dated 3,/11,/98. "Zip Nut" installed on BAC N
B30LE8BU22 dry film coated A286 CRES bolt {200 KSI min. uts) in strain :
gaged load cell. Nut torqued to develop minimum tensile clamp load of L
21,500 ¥ 250 1b. E

3/ Minimum exposure under load for stress durability itest noted at 96-hours. s
Stress durability tests started on April 1, 1998, and disassembled on
April 6, 1998. )

4/ Examination of "Zip Nuts" after stress durability exposure indicated no

evidence of
operable on

cracks or failure of the nuts.

completion of test exposure.

Test nuts were functional and

¢,
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Lonsolidated Laboratories, Inc. REPORT NO. 8746

732 Arrow Grand Circle

Covina, California 91722 PAGE 1 of 11
(626) 915-8991
FAX (626) 966-3156 April 10, 1998

TEST REPORT

Almay Research & Testing Corporation
1415 Newton Street
Los Angeles, California 950021

Subject: Vibration Test on Eight (8) Specimens of P/N 1F44585 (TTI P/N 050006),
Rapid Assembly Nut, S/N’s 3006, 3010, 3021, 3023, 3030, 3031, 3039 and 3040

This will certify that the units above were subjected to the Vibration Test of the
referenced documents in this Laboratory in the manner and with results as described

below:

1. REFERENCES

1.1 Purchase Order No. 988 dated 3/11/98 from Almay Research & Testing
Corporation.

1.2 Thread Technology, Inc. Deocument No. 050016, Rev. C, dated 3/11/98:

Acceptance/Qualification Test Plan and Procedure For %-20UNJF-3B ZipNut P/N
050006 and MDA 1F44585.

1.3 McDonnell Douglas Drawing No. 1F44595, Rev. D: Nut, Rapid Assembly.

2. PURPOSE -- The purpose of this test program was to subject the units to the
Vibration Test of Reference 1.2, Paragraphs 05-000 & 06-000 and Reference
1.3, Notes 29 & 31 - 36. Four of the units (S/N’'s 3006, 3021, 3030 & 3039)
were to be assembled onto the mating bolt, torqued to 1,125 # 200 in-lb and
monitored for rotation during the test. The remaining four units were to be
held in place with %" (non-mating) bolts. The units were to _be examined for
physical damage and returned to Almay after completion of the test program.

3. © 77 SUMMARY -- The units were subjected to the Vibration Test =as.required. The
procedures and results of the test are shown on the laboratory instruction/
data sheet which is reproduced as Page 3 of this report. S§/N's 3006, 3021,
3030 & 3039 exhibited no rotation in excess of 30°. Examination of the units
after completion of testing disclosed no visible evidence of damage or
deterioration as a result of the test conditions. The units were considered
to have passed the Acceptance Random Vibration Test as conducted in this
Laboratory and were returned to Almay for disposition.

Test By: L. L. Frye Concurred:

Report By: D. D. Huff DCMAO Quality Assurance Representative

Prepared By: e .

Dale D. Huff, Test Efigirneer
s
Approved By: ;: ; ': :;EV% )

27 M. Harty, P. E., Labgfatory Director

(-A
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LUiLYOLUdIEd Lalordiories, inc. REPORT NO. 8746

732 Arrow Grand Circle
Covina, California 91722 PAGE 2

(626) 915-8991
FAX (626) 966-3156

TEST REPORT

TEST EQUIPMENT -- The following items of test equipment, maintained within
the current applicable calibration period, were used to conduct the tests:

-Accelerometer: Endevco Model 2246M4, S/N HB91, ID/N 2106-24, 13.64 pC/g,
+5.6%. Calib. due 6-1-98, 6 mos. Used with Endevco Model 2721B, S/N
CJ82, ID/N 2104-1, charge amplifier. Calib. due 5-12-98, 6 mos. Used to
monitor and control vibration input levels.

-Torgometer: Snap-On Model TE100L, ID/N 304, 0 to 100 foot-pounds, torgque
meter. Calib. due B8-8-98, 12 mos.

-Vibration Exciter: MB Model C-50, S/N 168, ID/N 2005, with MB Model T451-B
power amplifier, S/N 119, ID/N 2008, rated at 5000 force pounds. Used
with Hewlett-Packard Model 5427A, S/N 282, ID/N 2006, vibration control
system. Calib. due 5-5-98, 6 mos.
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Lonsolidated Laboratories, Inc.

732 Arrow Grand Circle
Covina, California 91722
(626) 915-8991
FAX (626) 966-3156

TEST REPORT

REPORT NO. 8746
PAGE 10
PHOTO 1

VIBRATION TEST SETUP

(X axis; S/N’s 3006, 3021, 3030 & 3039)
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Covina, California 91722 PAGE
(626) 915-8991
FAX (626) 966-3156 PHOTO

TEST REPORT

VIBRATION TEST SETUP

(Y Axis; S/N’s 3010, 3023, 3031 & 3040)
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Lonsolidated Laboratories, Inc. REPORT NO. ____ 8746

732 Arrow Grand Circle
Covina, California 91722 PAGE 3
(626) 915-8991
LAB DATA SHEET
3006, 3010, 3021, 3023, 3030,
Part No. 1F44595 S/N_3031, 3039 & 3040 Sample_ 1 - 8 Job 8746
Description Rapid Assembly Nut Co. Almay
Page_ 1.0
TEST: VIBRATION Start Cptd
To Spec: Date MAR 2 3 NAR 2 3 1058
050016, Rev. C, Paras. 05-000 & 06-000; Test By L e, o\
Dwg. No. 1F44585, Rev. D, Notes 29 & 31 - 36 Photo V/' P 15
Photo Reqg’d__YES [IEYY]

1. Axis Identification:

X -- Parallel toc the axis of bolt insertion through the nut.
Y -- At random radially to the body of the nut.
Z -- Mutually perpendicular to the X and Y Axes.

2. Assemble four of the nuts (S/N’'s 3006, 3021, 3030 & 3039) onto the mating bolt

through an appropriate fixture plate until seated against the washers and tighten
finger tight. Gradually tighten to 1,125 + 200 in-1b and then mark the units in
order to observe rotation as a result of the vibration. Secure the fixture plate
to a vibration cube. Mount the composite assembly on the head of the vibration
exciter, with the axis under test being changed by changing the orientation of
the fixture plate on the cube. Mount a control accelerometer on the fixture
plate adjacent tc the mounting interface of the units. As a minimum, the

accelerometer signal shall be recorded on magnetic instrumentation tape during
all test rumns.

3. Subject the units to the following levels of random vibration.
Hz PSD, g2/Hz Slope, dB/Oct P ANy
,/' \'\_‘
20 0.04 ---- — o)
50 0.80 +9.8 = e
400 0.80 ---- Tolerances
2000 0.028 -6.3 20 - 2000 Hz; +2 dBR

Overall: 23.1 9.ps * 10%
On each axis, equalize and vibrate the unit for 510 + 5.1 seconds at the full

level listed above. Make a computer print-out of the control equalization for
each axis of vibration. Check off 0.K. completion below:

X Axis v Y Axis v Z Axis ~
Any visible evidence of physical damage? D

Any rotation in excess of 30°? AND 15~

4. BAssemble the other four nuts (S/N’s 3010, 3023, 3031 & 3040) to an appropriate

fixture plate using 3/8 inch bolts. Secure the fixture plate to the vibration
cube on the head of the vibration exciter, as stated in Step 2, above, and repeat
the procedures of Step 3, above. Check off 0.K. completion below:

x Axis___ Y Axis___ |/ 2 axis___ ¥V
cLY
Any visible evidence of physical damage? N O @

5. List test equipment used on the Test Equipment List, attached.
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Consolidated Laboratories, Inc. REPORTNO____B746
o 732 ArrowGrand Circle
y Covina, California 91722 PAGE 4
\ (626) 915-8991
TEST REPORT
MAR 2 3 g8
P/N 1F44585 S/N 3006, 3021, 3030, 3039 RANDOM VIBRATION X AXIS
POST TEST ELAPSED TIME = 811 SECS AT .00 OB

RMS LEVEL = 22.98 G’S DELTA F = 4,883 DOF= 304 AWF= 10

10N s@Er/HZ

e a N AADal . o

fr v7’v '] [

i

/)

\\
N
N\

-3

19.5
10 0 Hz LoG

ALMAY, RAPID ASSEMBLY NUT
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Lonsolidated Laboratories, Inc. REPORTNO.____ 8746
> 732 ArrowGrand Circle
. Covina, California 91722 PAGE 5
\ (626) 915-8991
TEST REPORT
MAR 23 B
P/N 1F44585 S/N 3006, 3021, 3030, 3038 RANOOM VIBRATION Y AXIS

POST TEST
RMS LEVEL = 23.03 G’S

ELAPSED TIME = 511 SECS AT .00 DB

DELTA F = 4.883 DOF= 304 AWF=

10

10N G sgrR/HZ
1
o 1
T
Ny
a1 N
/// MY
/// N \
- , N
1777 INA VAN
o %// / \\ \\
/
<
-2
-3
18.5 2002
10 0 Hz LoG ALMAY,  RAPID ASSEMBLY NUT

15

ey
| 3
{nsp




Consolidated Laboratories, Inc. REPORTNO.____ 8746

732 ArrowGrand Circle
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‘ Covina, California 91722 PAGE 6
\ (626) 915-8991
""" TEST REPORT
MAR 2 3 o
P/N 1F44585 S/N 30086, 3021, 3030, 3038 RANDOM VIBRATIDON Z AXIS
POST TEST ELAPSED TIME = 511 SECS AT .00 DB
RMS LEVEL = 23.06 G’S DELTA F = 4,883 DOF= 304 AWF= 10
10N ¢ sor/HZ
1
15
lingp
’,
0 / ' A A N\
7 St et e #
F, N
N USN
///
) /f NN
/ / / \ \
-1 / : D
l/ // / ‘\\ \
/
/
-2
-3
19.5 2002
10 0 Hz LoG ALMAY,  RAPID ASSEMBLY NUT
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Lonsolidated Laboratories, Inc. REPORTNO.____ 8746

732 ArrowGrand Circle

y Covina, California 91722 PAGE 7
\ (626) 915-8991
TEST REPORT

P/N 1F44585 S/N 3010, 3023, 3031, 3040 RANDOM VIBRATION X AXIS
ELAPSED TIME = 511 SECS AT .00 DB

POST TEST

RMS LEVEL = 23.03 G’S

10N G sgr/HZ

DELTA F = 4.883 DOF= 304 AWF= 10

/r
0 7 e
i R R
/Y F
i
y /)
/A
/A
/ [/
4
a/
-2
-3
18.5 2002
10 0 Hz LOG ALMAY,  RAPID ASSEMBLY NUT
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Consolidated Laboratories, Inc. REPORTNO.____ 8746
732 ArrowGrand Circle

Covina, California 81722 PAGE 8
\ (626) 915-8991
' TEST REPORT
MAR 2 3 <gg

P/N 1F44585 S/N 3010, 3023, 3031, 3040 RANDOM VIBRATION Y AXIS
POST TEST ELAPSED TIME =  S11 SECS AT .00 DB
RMS LEVEL = 23.06 G’S DELTA F = 4.883 DOF= 304 AWF= 10

10N G sor/HZ
1 @
pe
0 //r__ AP_,.VA‘ NN T‘x :
e
| N
/4 N\
e N \
Y/ 1] N
- 7 \ <

-3

18.5

2002

10 0 Hz LoG ALMAY, RAPID ASSEMBLY NUT




Consolidated Laboratories, Inc. REPORTNO.____ 8746

732 ArrowGrand Circle

Covina, California 91722 PAGE 9
(626) 915-8991
TEST REPORT
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REPORT NO. C 27150-1

RESULTS OF PRODUCTION ACCEPTANCE TEST
EVALUATION OF McDONNELL DOUGLAS
P/N 1F44595, REV. E (TTI P/N 050006)

RAPID ASSEMBLY NUTS (ZIP NUTS), LOT KO. 4,

SUBMITTED BY THREAD TECHNCLOGY, INC.,
STERLING, VIRGINIA

June 3, 1998

(Corrected June 9, 1998 for S/N 4059)

Thread Technology, Inc. P.0O. No.
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PACKING LIST NO.
PL 27150-1A

GEEEPSL. ALMAY RESEARCH & TESTING CORPORATION
¢

1415 Newton Street, Los Angeles, California 90021
Area Code 213, Phone 746-1555

SOLD .  THE BOEING COMPANY SHIPPED TO:
To SPACE SYSTEMS DIVISION ATTN:

5301 Bolsa Avenue

Huntington Beach, CA 92647 Mr. Paul Smudde

MS: HO017-D605

CUST. ORDER NO. SHIPPING DATE SHIPPED VIA INVOICE DATE
C 0
Thread Technology 1759 6/8,98 Almay Delivery 1% 10 DAYS / NET 30

1ITEM ALMAY REPORT NO, DESCRIPTION UNIT PRICE AMOUNT

1. C 27150~-1 One (1) copy, Almay Test Report,

"Results of Production Acceptance Test
Evaluation of McDonnell Douglas P/N 1F445%5,
Rev. E (TTI P/N 050006) Rapid Assembly Nuts
{Zip Nuts), Lot No. 4, Submitted by Thread
Technology, Inc., Sterling, Virginia"

2. Twenty (20) each, Lot No. 4 Rapid Assembly
Nuts (Zip Nuts) and mating test bolts, used
in support of above production acceptance
test program, and authorized by Thread
Technology, Inc. for direct return to The
Boeing Company

Received by

Dat A

1

ITEMIZED MEMORANDUM OF SHIPMENT
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Report No.... ... ...
INTRODUCTION

Thread Technology, Inc., 22455 Davis Drive, Sterling, Virginia 20164
forwarded twenty (20) samples of a special design nut for production acceptance
test evaluation of performénce properties. The nut was identified as a 'Rapid
Assembly Nut' conforming to McDonnell Douglas Aerospace Spec. Control Drawing
1F44585, Rev. E. The nut manufactuirer, Thread Technoclogy, identified the nut as
the "ZIP NUT", under TTI Part Number 050006; It was noted that the "Zip Nuts"
were intended for use in the construction and assermbly of the International
Space Station.

The applicable Purchase Order from Thread Technology, Inc. outlined
the Acceptance Test Flan in TTI Document No. 050016 dated 3/11/28 for the MDA
1r44595-1 (TTI F/N 050006} "Zip Nuts". In addition, all tests were to be
witnessed by the Defense Contract Management Command, and by The Boeing Company
(formerly McDonnell Douglas Aerospace (MDA))L The comprehensive test program
was was witnessed and monitored by the following representatives at Almay:

Defense Logistics Agency —
Defense Contract Management Command

Mr. Tom Osborn —~—

The Boeing Company
Space Systems Division

Mr. Joseph M. Campa II

The physical test program was initiated on May 20, 1998, and all tests

completed on June 2, 1998. The "ZIP NUTS" included in this phase of the performance

test evaluation were identified as production LOT No. 4. The test program was

outlined to observe the Sequences and test procedures referenced in TTI Document

No. 0500186, Rev. C. All test equipment, fixtures, gages, etc. used in support of

the evaluation testing were in current calibration conforming to the requirements

of the ALMAY "Quality System Manual (QSM)" dated 6/2/97, designed to satisfy

requirements of MIL-0-98583A and ISO 9003.
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TEST PROCEDURE

Almay Test Report No. C 27150 dated April 14, 1998 covered the detailed
'qualification' tests conducted on LOT NO. 3 P/N 1F44595-1 (TTI P/N 050006) "ZIP
NUTS". The report included photographs of the test parts, test equipment used,
typical fixﬁuring and test set-ups, specimens after test evaluation, etc. Also,
all test procedures were detailed in compliance with the requirements and
objectives of the TTI Document No. 05001G. The production acceptance tests of
LCT NO. 4 coverea by this report utilized the same test equipment, fixturing, and
gages as noted in C 27150. In addition, the test procedures described in Report
C 27150 were observed and followed in conducting these tests on LOT NO. 4.
Accordingly, by reference, Aimay Report Né.'é 27150 is made a part of this
production accep£ance report. =

The "ZIP NUTS" representing production Lot No. 4 were serialized by
Thread Technology, Inc., and are identified in Table 1. On the recommendation of
Thg Boeing Company engineering represeptative,‘assignment of épedimen numbers for
the various test sequences was made at random. The Test Flow and applicable

Specimen Identification numbers for this test program are showg_in Figure 1. Care

was exercised to maintain specimen identificationé for the complete evaluation
test.program.

As a special condition for this test project, the test bolts were
required to have a minimum hardness of Rc 36, and a minimum thread length of
0.800-inches. For the evaluation of LOT NO. 3, Boeing Standard BAC B30LE Series
Bolts were employed, which were fabricated from A286 CRES having a minimum tensile
strength of 200 ksi. For this particular project, Boeing Standard BAC B30US
series bolts were utilized.as also meeting the required thread length. The bolts
were fabricated from Inconel 718 CRES, and developed a minimum tensile strength
of 220 ksi. ‘All test bolts were treated to provide a dry film lubricant finish,

which was requested by The Boeing Company.
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TABLE NO.

1.

-

Page No..._...
Report No..C. 27130-1

IDENTIFICATION OF RAPID ASSEMBLY NUTS (ZIP NUTS)
RECEIVED FROM THREAD TECHNOLOGY, INC. FOR PRODUCTION

ACCEPTANCE TEST EVALUATION

I
A
L
M
A
Y
R
E
LY
E
Spec- TTI McDonnell Thread Nominal Lot Test Procedure :
imen SERIAL Douglas Technology Thread 1/ Numbex C
NO'2/ NUMBER Aerospace . ,| Part No. 1/ Size =~ H
= Part No. ~ =~ | {UNJF-3B)
&
1 4001 1F44595-1 050006 .5000~-20 4 TTI Document
Rev. E . 050016, Rev. C I
2. 4002 " " u 4 " g
3 4004 " " " 4 " k4
4 4009 " " " 4 " 1
5 4015 " " " 4 " N
6 4017 " " " 4 " G
7 4029 " " " 4 " C
8 4032 " " " 4 " 0
9 4038 " " " 4 " R
10 4048 " " " 4 " P
11 4050 " " " 4 " 2
12 4060 " " " 4 " A
i 4064 " " " 4 " T
4 4065 " " " 4 " i
15, 4865 u " u % . o
16 4072 " " " 4 " N
17 4075 " " " 4 "
18 -~ 4081 " " " 4 "
19 4083 " " " 4 - "
20 4086 " " " 4 " H
15 | 4059 " " " - " 3
NOTES A
. N
1/ "zip-Nut" Rapid Assembly Nut with thread elements fabricated from 15-5PH ¢
CRES, and outer body fabricated from A285 CRES, conforming to Thread B
Technology, Inc. Drawing No. 050006, Rev. E. t
2/ Specimen No. 15 erronecusly identified as "S/N 4069". Correct S/N is 3
"4059", per TTI confirmation. T
o e-ro-9% i
6h2)s8 c
A
L
i
F
o
R
N
!
A

9,
L)

D
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Report No..C..27150:1

- MASS PROPERTIES

' TEST
SEO. 01-000
Note 19

S/N: All Test Nuts

INSERTION FORCE

TEST
SEQC. 02—-000
Note 28

S/N All Test Nuts

Y

INSTALL/REMOVE
CYCLE TEST
SEO. 03—-000

Note 27

S/N All Test Nuts

CROSS THREADING
TEST

RANDOM VIBRATION
TEST WITHOUT BOLT
SE£EOQ. 0O6—000
Note 29, 31-36

#4001-4015-4038-4064

#4002-4032-4060-4081

RANDOM VIBRATION -

TEST WITH BOLT
SEQ. 05—-000
Note 29, 31-—-386

TORQUE LIMIT
TEST
SEO. 09-—-000
Note 25, 38

#4001-4015-4038-4064

#4009—4029;4050—4072

ULTIMATE TENSILE
TEST

#4004-4029-4050-4072

IG.

VIBRATION TEST
MIL—-STD—-1312

SEQ. 08—-000
Note 30

#400944048%406554083

STRESS DURABILITY
TEST
SEO. 12-000
Note 37

#4017-4665~4075-4036

4059 S ®
1 6“@ |‘ e -(0- Q%
(above) .- Test Flow and Specimen
identification for Lot No. 4 'ZIPNUTS' T o.
per TTI Document No. 050016, Rev. C /:?; A

-

&lr2/s %
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All tests outlined in Thread Technology, Inc. Document No. 050016

were conducted at Almay, with the exception of the random Vibration tests. The

two series of Random Vibration tests were performed at Consolidated Laboratories,

Inc., under the supervision of Almay, The Boeiny Company, and the Defense Contract

Management Command. The results of the Random Vibration tests are presented in
Consolidated Laboratories, Inc. Report No. 8914 dated May 29, 1998, and is

attached as an Appendix to this Report.

TESET RESULTS

The results of the various tests conducted on thie MDA P/N 1F44595-1

. (ITI P/N 050006) Rapid Assembly Nuts for LOT NO. 4 are summarized in the

following Tables:
Tabl; No. 2 - Results of Weight {(Mass Property) Tests
Table No. 3 - Results of 2° Insertion Force Tests
Table No. 4 - Results of 10-Cycle Installation/Removal Tests

Table No. 5 - Results of MIL-STD-1312 Accelerated Vibration

L Tests —

Table No. 6 - Results of Torque Limit Tests
Table No. 7 - Results of Ultimate Tensile Strength Tests
Table No. 8 -~ Results of Cross-Threading Tests

Table No. 9

Results of Stress Durability Tests

Random Vibration Tests -~ Consolidated Report No. 8914

COMMENTS

The results of the comprehensive tests conducted on the MDA
P/N 1F44585-1 (TTI P/N 050006) Rapid Assembly Nuts indicate that all test nuts
representing Lot No. 4 exhibit an ability to meet and/or exceed all rated

performance requirements referenced in MDA Spec. Control Drawing 1F44595, and
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TTI Document 050016. No cracks, deformation, or fractures were observed with

any of the critical tests noted in this report.

Of particular interest in evaluating the performance of LOT NO. 4 is

the difference in bolt strength level, as compared with the tests conducted on

LOT NO. 3. For Lot No. 2, BAC B30LE8 Series bclts were employed, rated at 200 ksi,

and fabricated from A286 CRES. For Lot No. 4, BAC B30US8 Series bolts were used,
rated at 220 ksi, and fabricated from INCO 718 CRES. Higher ultimate tensile
strength p;operties were developed with the BAC B30USS8 series bolts, with the
"ZIP NUTS" developing the full rated strength of the bolts by breaking the bolts
in the threads ({(Table No. 7). Similarly, higher Induced Tgnsile,Clamp Loads were
observed in the Torgue Limit tests (Table No. 6). It is possible that the
lubriciéy’of the dry film lube coating may have influenced the Clamp Load values.
However; it is an indication that the Lot No. 4 "Zip Nuts" have the capability of
matching the performance of 220 ksi INCC 718 CRES bolts.

The above information is submitted for the information and use of

Thread Technology, Inc. =

— X X X —
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Report No..C.27150-1
TABLE NO. 2. ‘A‘
Y
RESULTS OF WEIGHT {MASS PROPERTY) TESTS OF
MDA P/N 1F44595, REV. I (TTI P/N 050006) LOT #4 :
RAPID NUT ASSEMBLIES - <
E
Almay McDonnell Thread Nominal Maximum Actual Equivalent :
Serial Douglas Technology Thread Permissible Nut Nut C
No. | BRerospace Part No. Size Weight Weight Weight H
5/] part No. L 1/l (UNJF-3B) (1b) 2/ | (grams)H (p) ¥ ¥ N
4001 1F44595-1 050006 .5000-20 0.16 55.1 6.1303 T
Rev. E E
4002 " " " " 52.2 .1305 ;
4004 " . " " " 59.1 .1303 !
4009 " " " " 59.4 .1310 N
4015 " " " " 52.5 .1312 G
4017 " " " " 58.9 .1293
4029 " " " | " 58.9 .1299 b
4032 " " " " 59.4 .1310 R
4038 " " " " 59.2 .1305 P
4048 " " " " 59.0 .1300 o
4050 " " " " 58.1 .1231 R
4060 " " " " 59.1 .1303 #
S 4064 " " " " £9.2 .1305 i
4065 " " " " 59.5 .1312 o
—496% - = = = 593 —3+363 N
4072 " " " " 59.5 L1312
4075- " " " " 58.8 .1296
4081 | " " " " 59.1 | .1303
4083 " " - " 59.5 .1312 L
4086 " " " " 539.0 .1300 g
e ——
4059 " " " " 59.1 1303 A
N
&
E
L
E
S
NOTES: c
1/ "Z2ip Xut" Rapid Nut Assembly with thread elements fabricated from 15-5PH t
CRES and outer body fabricated from A236 CRES, conforming to Thread Technoclogy |
Inc. Drawing No. 050006. _ F
2/ Maximum Nut permissible weight per Note 19, MDA Spec. Control Drawing o
1F44595, Rév. E. :
’’’’’ 3/ Test nuts are within maximum weight limit, and conform to Note 19, i
Spec. Control Dwg. 1F445%5. A
4/ Mass Property tests conducted on May 20, 1998 in accordance with
" Sequence No. 01-000, TTI Document No. 050016, Rev. C dated 3/11/98. Tests '
S ® conducted using W.M.Welch Scientific Scale. 7;39.
& 1] 5/ serial No. '4069' should be Serial No. '405S', per TTI correction. 1?%
e-10-9% &refef &

’]>,,

%
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Report No C27150-1 :
TABLE No. 3 M
RESULTS OF 2o INSERTICN FPCRCE TESTS COF ¢
MDA P/N 1F44595 REV E (TTI P/N 050006)
LOT #4 RAFID NUT ASSEMBLIES :
S
E
. . o) A
Almay McDonnell Thread Nominal Maxlmum' 2" TEST R
Serial Douglas Technology Thread Permis?lble INSERTION COMMENTS ﬁ
No. Aerospace Part No. Size Insertion FORCE
5/ Part No. (UNJF“:SB) Force (lb) &
- 1/ 1/ (1b) 2/ 3/
=== ¥ T
1F44555-1 K
4001 Rev. E 050006 500-20 5 4.8 Acceptable ;
4002 " ) " " | " 3.8 Acceptable ]
4c04 " " " " 4.0 Acceptable N
400¢% " " " " 4.4 Acceptable &
4015 " " " " 3.9 Acceptable c
4617 " " " " 3.5 Acceptable o
4029 " " " " 4.2 Acceptable R
4032 " " - " " 4.3 Acceptable r
4038 " " " " 3.8 Acceptable o
4048 " " " " 4.1 Acceptable :
4050 " " " " 4.3 Acceptable T
"""" 4C60 " " " " 4.2 Acceptable 1
4064 " " " " 3.8 Acceptable (o]
4065 " " " " 3.7 Acceptable N
569 " " n " 3.5 Z\ﬁﬁ*{\{'ah'lc‘
4072 " " " ' " 4.9 Acceptable
4075 " " " " 4.1 Acceptable
4081 " " " " 3.9 Acceptable L
4083 " " " " 4.2 Acceptable 2
4086 _. " " " " 7 Acceptable
| A
4059 " " " " 3.5 Acceptable N
[
S ® E
e 1] |e~/01% ' L
| E
s
NOTES:
1/ "Zip-Nut" Rapid Nut Assembly with Thread elements fabricated from 15-5PH
CRES and outer body fabricated from A286 CRES conforming to Thread Technology C
Inc. Drawing. Co. 050006. A
2/ Maximum insertion force at engagement angle of 2o maximum per Note 28, L
MDA Spec. Control Dwg. 1F44595, Rev. E. ":
3/ Tests conducted instlalling P/N BAS B30USSU22 dry film coated bolts thru o
steel bushing into P/N 1F44595-1 Rapid Nut assembly seated against 2° R
face. 1Installation force measured using Chatillon Model DPP1C (0-101b) N
......... Force Gage. J
4/ Insertion Force Tests conducted on May 21, 1998 in accordance with A
Sequence No. 02-000, TTI Document No. 050016, Rev. C dated 3/11/98. (0 l
5/ Serial No. '4069' should be Serial No. '4059', per TTI correction. Q’; !
vt AN
¥

%



3

C27150~-1

Repert M

<l

"U0T3081300 ILL Iad ‘,650%, "ON TRTI®3 °q PINOYS ,690F, °ON TeTiss /g
i *86/1IT/€ PIP O A®Y ‘910060 "ON 3Iuumd0d
ILL ‘000-€C "ON @ousnbag y3TM 20UBPIODDR UT 8667 ‘TZ AW UO Pa3dnpuod s3sa3 TRACUDY/UCcTleITERISUL /¥
*9T04AD yoes
youaiym enbiog T-UT 00ZT-0 IURADIINIS UITM psubioy sann diz  * (3ybrey. ,88€°T) butysngq [e93s - oxenbs
nIyy S2Toq -peireod wlTi AIP zgNSSNOEd Ovd N/d DUTSn paldnpuod s3se) anbiol TeaAowd1 - UCTIRTRISUI /€
<our ‘AboTouyoay praxyl A PelOU se UOTIBDTITIUSPT Isqunu Teitas /C
©900050 butmesg AboTouy2se] pesIyLl 03 DHUTWIOIUOD SHMID 93TV wWOij
peleoTaqey Apoq I93NO PUBR SMYD “HAG-GT WOAF PIIBOTIARF SIUSWSTS DeSIYR UITA Atquesssy ny prded ,3nn diz, /1

\ TSEION |
sanTted ON | 00CT [00ZT  joOTI 00zT [00ZT1 ooetr {oozt oozt 00ZT {0021 “ " 980¥
sanTTed ON | 002T [00ZT  |OOZIT oozt loozt |oozt oozt oozl 0o0z1 |oozT " w Bb-or-94 €807
sanTTed ON | 00ZT [00ZT  {00CT 00zT |oozr |0Q0ZT JoOZT |0OTT 00ZT |00ZT " W[l o] 180V
aanires oN | 00ZT |00ZT  JOOZI 00zt |oozt |ooz1 Joozir |0OZT 00z1 |oozT " W Ss)| scor
sanTTed OoN | 00ZT |oozT }00OZT 00zt |oozT oozt oozt JOOZT 0021 0021 " N zZLOb
sanf{red oN | 00ZT |0OTT 2021 oozt oozt 002T 00Z1 0021 0021 }jo00ZI " " 5507695
sanTtes oN | oozt oozt |oozT .| 00ZT }00TZT |0O0TT [OOZT |O0CT 00ZT | 0021 " u $90¥
sxnTTed oN | 00T JooZT  [00T1 00zT {oozT |00CT |00ZT |0OTI 00ZT | o002t " " 90¥%
aanTTed ON | 00ZT |00ZT jo0TT 00ZT foozT |oogT |00ZT |0OTT 0021 joozt “ “ 090¥
aanTTRd ON | 00T |00ZT |OOTTI 0021 |oozt |oozT oozt (0021 00ZT | 00ZT " " 050%
sanTted oN | 0021 |00ZT ]OOZT 00zZT |oozT |oozT |oozr |o0CI 00ZT | 0021 " S SOy
santted oN | 00ZT |00ZT |00CT oozt {oozT |oozr |(o00ZT [o00ZT 0021 | 00ZT " " 8€0¥
aanTred ON | 002T |00ZT |00TT 00zZT |oo0zT }o00ZT }00ZT (00T 002T | 002T " " zTEob
axnyTed ON | 0027 J0o0ZT |00TI 00zT |o0zT jooZT |o0ZT |00Z1 00ZT {0021 " " 620%
aanTted ON | 00ZT |00ZT |00ZT 0021 |oozt |oozt |oozT |o0zI 0021 | 00ZT M " LTOF
axnTted oN | 0021 oozt |0OOZI 0021 (oozT |o00ZT |ooZT |002T | 00TI |00ZT " " H0)7
aanTTed ON | 00ZT {00ZT |0OCT 00zZT |00zt |oozT |ocozT |ooOZT 00ZT | 002T u M 6007
sanTTed ON | 00ZT |00ZT |00ZT 0021 oozt | o0zt JoozT |00CI 00ZT | 00ZT " " delely
aanTTed ON | 002T {0021 {00TT 0021 |(00ZT | 00zZT |oozT |o0zZI 0021 | 0021 " " zZoov
sanTTed ON | 00ZT [00ZT |0OZT 0021 oozt {oo0zZT |o0ZT |OOCI 00zT | 0ozt ||0Zz-000S° [9200060 IIL)| TOO¥

. q Ay
o © | T-496S%P4AT
— ﬂ““ —
ott | ot | 8 | c# | on | s# | vk | ex | zu | e | geaona|/TON AR /g e
SINIWHOD aT040 | 104D | 91040 | 81040 | 8104d| 21040 | 2104D | 21940 | 21040 | 21040 921 | 9ordsorsy i
peaIyl seTbnog | 1etass
/€ (qT-uTt) 3FNOYOL NOIILVYITYISNI qILVIS ° TRUTWON | TT2UUOEOH

SEITEWISSY LON drdvd v Hoqfxoooomo N/d ILL)
T-S6SPPAT N/d ¥AW JO0 SISAL TYACWRN/NOILYTIYLISNI HTOAJ-0T JO0 SIIASHA
¥ "ON HTIYL

[T P, [ P RPN Bl I . Lo g s ) - b it 5 RN .



et ]

PR D

 Sanad sidinn-5 £

TABLEL 5

RESULTS CF MIL~STD-1312 ACCELERATED VIBRATION
"TESTS OF MDA P/N 1F44E595 (TTI P/N 050006) LCT #4
RAFID NUT ASSEMBLIES

Page No
Report No_—=

10
C27150-1

0150 EANAN
JOOUE |= &

TYPICAL MIL-STD-1312 VIBRATION FIXTURE

DEodidames 2 TOWBIPMLMD® =<PpErDP —

conform to regquirement without failure.

Spec- TEST Mating  |Assembly | Test |Vibration |NUMBER OF OBSERVED
imen | PART NUNBER | Test 2/ |Torque 3, Ampli- Frequency | TEST ROTATION
No. =/ |Fastener |(in-1b)” | tude 2/| (epm) Z/| CYCLES .
o
4009 |  1F44595-1 B30USBU22| 1125 | 0.450| 1800 10,006 | No Rotation 2
Rev E 20,000 No Rotation »
(TTI 050006) 30,000 No Rotation O
®
4048 1F44595-1 B30US8U22 1125 .450 13800 10,000 No Rotation :
Rev E 20,000 No Rotation "
(TTI 050006) 30,000 No Rotation o
N
4065 1F44595-1 B30US8U22 1125 .450 1800 10,000 No Rotation
Rev E 20,000 No Rotation
|- (TTI 050006) 30,000 No Rotation
- 1 ’ L
4083 | 1F44565-1 B30UsS8U22 1125 .450. 1800 10,000 No Rotation (o]
Rev E ) 20,000 No Rotation $
{TTI 050006) 30,000~ | No Rotation A
N
L
E
L
E
s
NOTES: , 2
i/ "Zip Nut" Rapid Nut Assembly with thread elements fabricated from 15-5PH L
CRES and outer body fabricated from A286 CRES conforming to Thread i
Technology Drawing 050006. ' ;
2/ Test bolt was Boeing BAC B30US8U22 dry film coated INCO 718 CRES. R
3/ Test nuts installed in vibration fixture per MIL-STD-1312, Test 7. Seating N
torgue per Sequence No. 08-000, TTI Document No. 050016. |
4/ Vibration tests conducted in Sonntag SF-10-U fatigue machine per test A
procedure of MIL-STD-1312, Test 7, on May 28, 199%8. -
5/ Maximum permissible rotation noted at 30 per Sequence 08~005. Test nuts I
»
YA

9,
L)



RESULTS OF TORQUE LIMIT TESTS OF MDA F/N 1F44595-1

TABLE NO.

6

Page NOwoee
Report No. 271501

(TTI P/N 050006) LOT #4 RAPID NUT ASSEMBLIES

11

—

A
L
M
A
Y
R
E
S
E
A
R
C
Serial | McDonnell Thread Nominal Mating Installation Induced H
No. Douglas Technology Thread Test Torgue Tensile &
Aerospace Part No. Size Bolt {(in-1b) Clamp
, Part No. (UNJF-3B) Load T
3/ L/ Y _ 2/ | 3y ap) 3/ 4/ %
T
 1F44595-1 |
4001 Rev. E 050006 .5000-20| B30US8U22 2,006 31,104 :
4015 " " " " 2,000 34,224 C
©
R
4038 " " " " 2,000 29,952 s
R
A
4064 " " " " 2,000 33,216 I
0o
N
NOTES:
1/ "Zip-Nut" Rapid Nut Assembly with thread elements fabricated from 15-5PH L
' CRES and outer body fabricated from A286 CRES conforming to Thread O
S Technology Inc. Drawing.No. 050006. —— <
Z/ Test bolt was Boeing BAC B30US8U22 dry film coated INCO 718 CRES, rated
' at 220 KSI minimum tensile. A
3/ Torgue limit tests conducted on "Zip Nuts" previously subjected to random 2
vibration tests without bolts (ref: Sequence 06-0C0). Torque limit test E
per Sequence 09-000, TTI Document No. 050016, Rev. C dated 3/11/98. Each L
"Zip Nut" installed in calibrated strain gaged load cell, and torgued to E
2,000 in-1b. Induced tensile clamp load observed and recorded. Tests S
conducted on June 2, 13598.
4/ Examination of "Zip Nuts" after disassembly indicated no evidence of
deformation or failure. All nuts functional and operable. c
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3/ Minimum axial tensile load requirement per Note 28, MDA Spec. Control

Dwg. 1F44595. ‘
4/ Test nuts tested with Boeing BAC B30US8 INCO 718 CRES Bolts. Each nut

torqued to 1140 in-1b (95 ft-1b) prior to Tensile Test. Test conducted on
May 28, 1998 in Satec 400 HV Universal Tensile Machine. ey
©
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Report No..G27120-1 A
TABLE No. 7 L
M
RESULTS OF ULTIMATE TENSILE STRENGTH TESTS A
OF MDA P/N 1F44595, REV. E (TTI B/N 050006) Y
LOT #4 RAPID NUT ASSEMBLIES R
E
S
E
A
: R
—C
Spec~ RUT Rominal |AXTAL TENSILE STRENGTH Test H
imen | PART NUMBER (Thread (1bs) Type Failure Temp,
No. 1/ Size Spec. Reﬂt. Test Nut 4/ oy &
2/ = 3 4/ 2
= ¥
E
4004 1F44595-1 .5000-20 27,500 45,500 Bolt Threads Break Room g
REV. E T
(TTI 050006) 1
N
4029 " " " 45,50 Bolt Threads Break n ®
[ o4
©
‘ R
4050 " " " 42,800 Bolt Threads Break " ;
R
A
: T
4072 " " " 41,000 Bolt Threads Break " é
N
L
» o)
=+ ) —— s
A
N
&
E
L
3
<
L o4
A
NOTES : %
1/ "Zip-Nut" Rapid Nut Assembly with Thread elements :.fabricated from 15-5PH F
CRES and outer body fabricated from A286 CRES conforming to Thread o
Technoloyy Inc. Drawing. No. 050006. :
2/ Test Nuts previously subjected to random vibration test with mating bolts i
per Schedule 05-000, TTI Document 050016, Rev. C. A

S
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Report No. C2715071

RESULTS OF CROSS-THREADING TESTS OF MDA P/N 1F44595-1
(TTI P/N 050006) LOT #4 RAPID NUT ASSEMBLIES

13

*]
A
L
M
A
Y
R
E
S
B
A
R
C
H
Serial | McDonnell Thread Nominal g° 2° a
No. Douglas Technology Thread Installation |Installation COMMENTS
Aerospace Part No Size : Torgue T
Part No. 1, 1/} (uNIF-3B) 2/-| (in-1b) 3/ 3/ E
. aaa———————— ———— =0 <
4002 1r44595-1 ~ 050006 -5000=20 | Nut.engaged 84C . No Failure I
Rev. E ' ) N
@
4032 " " " Nut engaged ' 840 No Failure c
o]
R
4060 " " " Nut engaged 840 No Failure P
- o]
R
4081 " " " Nut engaged 840 No Failure ?
1
o]
N
. |
NOTES : _ |
. L
"1/ "Zip Nut" Rapid Nut Assembly with thread elements fabricated from 15-5PH O
= CRES and outer body fabricated from A286 CRES conform;ng to Thread S
Technology Inc. Drawing No. 050006. A
2/ Cross-Threading test conducted in accordance with Sequence 11-000, TTI N
Document No. 050016, Rev. C dated 3/11/98. Boeing BAC B30US8U22 dry film G
coated INCO 718 CRES test bolt inserted in bushing fixture into TZipiNut” E
seated at 8 Test bolt successfully engaged nut approximately half-way L
into the nut. :
3/ Special 6° wedge removed from bushing fixture leaving "Zip Nut" seated

against 2~ face of bushing. InStallatéon torque applied from the bolt
head until "Zip Nut" fully seated at 2 . After nut removal, examination
indicated no evidence of deformation and/or fracture. Test nuts fully
operable and functional on completion of test schedule. Tests conducted
on June 2, 1998.
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Page No.... 14

Report No.C27150-1

TABLE NO. 9

RESULTS OF STRESS DURABILITY TESTS OF MDA P/N 1F44595-1
(TTI P/N C50006) LOT #4 RAPID NUT ASSEMBLIES

ZO=~>PBOIBMON PZ—-tam=—4 » ITOIP>PMOAMD <PErd

Seria McDonnell Thread Nominal Installation | Induced |Ro. of
No Douglas Technology Thread Torque Tensile |Hours COMMENTS
,| herospace Part No. Size {in-1b) Clamp at
3/ | Part No. UNJF-3B Load. Load
LY 1/ | (ONIF3B) 2/ | P03 0%y 3/ 4/
— (1b) ~ — =
1F44585~1
4017 Rev. E 050006 .5000~-20 1,920 21,984 96 No Failure
—40E5— " " " 1,800 21,840 96 No Failure
4059
4075 " " " 1,800 21,504 926 No Failure
4086 " " " 1,800 21,888 96 No Failure
{
NOTES |
1/ "Zip-Nut" Rapid Nut Assembly with thread elements fabricated from 15-5PH é
' CRES and outer body fabricated from A286 CRES conforming to Thread S
7 Technology Inc. Drawing No. 050006. ———

2/ Stress Durability test conducted in accordance with Segquence 12-000, TTI A
Document No. 050016, Rev. C dated 3/11/98. "Zip Nut" installed on BAC N
B30US8U22 dry film coated INCO 718 CRES Bolt. (220 KSI min. uts) in.strain L
gaged load cell. Nut torgqued to develop minimum tensile clamp load of E
21,500 % 250 1b. E

é/ Minimum exposure under load for stress durability test .noted at 96-hours. s
Stress durability tests started on May 28, 1998, and disassembled on
June 1, 1998. )

4/ Examination of "Zip Nuts" after stress durability exposure indicated no
evidence of cracks or failure of the nuts. Test nuts were functional and c
operable on completion of test exposure. A

5/ Serial No. '4069' should be Serial No. '4059', per TTI correction. %
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PAGE 80.1.6.167.1

SH 1 OF 6] 12 POINT HEAD, 220 KSI MIN TENSILE,
125 KSI MIN SHEAR, INCONEL 718

[BHEEBOUS
I SH 1 OF 6

FLAT
P
12 POINT UNGTH2 015 [4D>
ROOT TYP — GRIP £ .01 0 —=—s Y
A =
~ G(ve) i E 1A ‘
w Q o * 450
) mo ] L~ 005 X 45° 25
) [/~* a0 v~
T} S i |
120 c* - - D DIAT]
BASIC (TYp) Dia D ’
“-J_ / ﬂ 5'
. .'.30' .
S “secrion
30° ga 3 . -
sIC . . D SECTION A-A
Aq_’ N 12 .
o>
DINENSIONS IN IMNCHES UNLESS OTHERWISE NOTED.
TAELE 1
ROLING | NOMINAL A B c D E F c H J M
STANDARD THREAD DIA DIA DIA DIA
NUMBER S12E +.000 MIN MAX | MIN|+.010 | +.010 _+_.01O
BACB3OUS | UNJF-3A [4.005 | ~.015) max MIN MAX MIN - -.030
o )
3 -1900-321 364 | .250| .290 | .277 | .1e95 | .1885].092 .262 1013 278 | .125] .o62
& -2300-28] 470 | .312| .361 | .347 | .2us5 | .2ups|.11s .326].017| .2s¢ | .1so] .062
"s -3125-2u1 o580 | .375f Lw3w | JwiB | 3120 .3110] 162 2392 1.02v] .319 ] .215] .070
6 -3750-241 .6us { w37| 507 | w90 | .37u8 | .373s -197} .usg [.026| .388 | .260] .070
7 -4375-201 745 | .soo| .sso | .s61 | w370 | .4360] 228 .52ul.030] .u3s | _320] .070
8 -2000-201 .823 | .s621 .651 | .637 | .u985| .uoss|.254 -588(.034] 504 | .380] .09
9 -5625-18} .533 | 625! 728 | 703 | .s6315 | .s605|. 287 .65u 1 038 Tss7 | Luuo| .09
50 ~6250-1811.0u5 | .687( .797 | .775 | .e6240 | .6230(. 329 .720[.0ou2| .618 | .soo| .osu
12 -7500-1611.225 | .812| .9u0 | .917 | _7us0 | .7uso|. 380 .Bu9 |.052( .711 | .s70| .o09%
15 -8750-1411.433 | .937/v.085 [1.059 | .87u0 | -.8730( n3s .980].060| .808 | .650| .125
16 1.0000-1211.620 11.062(1.229 [1.200 | .9950 | .99g0 -45311.110 |.068| .923f ,7u0] .12%
18 1.1250-1241.870 11,250 |1 646 [1.414 [1.1200 | 1.1225 -556|1.306 |.081[1.051 | .sao} ,125
20 o [1.2500-1202.120 }1.312{1.517 |1 468 |1.2u50 1.2435{.636{1.371].085]1.155 | _.9s0| .125
2 OVERSI®F, SEF BNNK 16 OF D-550
@_ VIRV A2 REY A3 [--- 14 -1 Sl [el~
LTET OF ACTIVE SHEETS
DATE 13 NOV 80 RV (A) 17 WAR 8] F3CmNO 51205
BOLT,

L LT EANLE ST AA LT AL

PAGEB0.1.6.167.1
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Lonsolidated Laboratories, Inc. REPORT XO. 8914
732 Arrow Grand Circle

Covina, California 91722 PAGE 1 of 11
(626) 915-8991
FAX (626) 966-3156 May 29, 1898

TEST REPORT

Almay Research & Testing Corporation
1415 Newton Street
Los Angeles, California 90021

Subject: Vibration Test on Eight (8) Specimens of P/N 1F44595 (TTI P/N 050006),
Rapid Assembly Nut, S/N’s 4001, 4004, 4015, 4029, 4038, 6 4050, 4064 and 4072

This will certify that the units above were subjected to the Vibration Test of the
referenced documents in this Laboratory in the manner and with results as described
below:

1. REFERENCES

1.1 Purchase Order No. 988A dated 5/22/98 from Almay Research & Testing
Corporation.

1.2 Thread Technology, Inc. Document No. 050016, Rev. C, dated 3/11/98:

Acceptance/Qualification Test Plan and Procedure For %-20UNJF-3B ZipNut P/N
050006 and MDA 1F44595.

1.3 McDonnell Douglas Drawing No. 1F44595, Rev. D: Nut, Rapid Assembly.
2. PURPQOSE -- The purpose of this test program was to subject the units to the

Vibration Test of Reference 1.2, Paragraphs 05-000 & 06-000 and Reference
1.3, Notes 29 & 31 - 36. Four of the units (S/N’s 4004, 4029, 4050 & 4072)
were to be assembled onto the mating bolt, torgqued to 1,125 + 200 in-1lb and
- monitored for rotation during the test. The remaining four units were to be
held in place with %" (non-mating) bolts. The units were to--be examined for
physical damage and returned to Almay after completion of the test program.

3. > SUMMARY -- The units were subjected to the Vibration Test as required. The
procedures and results of the test are shown on the laboratory instruction/
data sheet which is reproduced as Page 3 of this report. S/N's 4004, 4029,
4050 & 4072 exhibited no rotation in excess of 30°. Examination of the units
after completion of testing disclosed no visible evidence of damage or
deterioration as a result of the test conditions. The units were considered
to have passed the Acceptance Random Vibration Test as conducted in this
Laboratory and were returned to Almay for disposition.

Test By: L. L. Frye C°“°““e‘%lzﬂ/dw.;%_

Report By: D. D. Huff DCMAE/Quality Assuyéhce/kepresentative

i\e@l ﬁ&( ’@m o 6-H~78
- —— ////
Prepared By: gggéégl » ’_Aa-/1::

Dale D. Huff, Test E finger

Approved By: @7 ’

>#. M. Harty, P. E., faboratory Dirdctor
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LLilsoiladled Laporatories, Inc. REPORT NO. 8914

732 Arrow Grand Circle
Covina, California 91722 PAGE Z

(626) 915-8991
FAX (626) 966-3156

TEST REPORT

TEST EQUIPMENT -- The following items of test equipment, maintained within
the current applicable .calibration period, were used to conduct the test:-:

-Accelerometer: Endevco Model 2246M4, S/N HBS1, ID/N 2106-24, 13.64 pC/g,
+5.6%. Calib. due 6-1-98, 6 mos. Used with Endevco Model 2721B, S/N
CJ82, ID/N 2104-1, charge amplifier. Calib. due 6-12-98, 6 mos. Used to
monitor and control vibration input levels.

-Torgometer: Snap-On Model TE100L, ID/N 304, 0 to 100 foot-pounds, torque
meter. Calib. due 8-8-98, 12 mos.

-Vibration Exciter: MB Model C-50, S/N 168, ID/N 2005, with MB Model T451-B
power amplifier, S/N 119, ID/N 2008, rated at 5000 force pounds. Used
with Hewlett-Packard Model 54277, S/N 282, ID/N 2006, vibration control
system. Calib. due 11-5-98, 6 mos.
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Co . [, . 8914 Q’
nsolidated Laboratories, Inc. REPORT NO.
732 Arrow Grand Circle
Covina, Califormia 91722 PAGE 3
(626) 915-8991
LAB DATA SHEET
Part No. 1F44595 s/n__See Below sample | = 8 Job___ 8914
Description Rapid Assembly Nut Co. Almav
S/N's 4004, 4029, 4050, 4072, 4001, 4015, 4038 & 406.. Page 1.0
TEST: VIBRATION Start Cptd
To Spec: ate MAY & 7 M98 MAY 2 7 w8
050016, Rev. C, Paras. 05-000 & 06-000; est By Z = Gl = 4£_@§}

Dwg. No. 1F44595, Rev. E, Notes 29 & 31 - 36 Photo v weal TTLTY
Photo Req’d_ _YES o Qﬁéj

Axis Identification:

X -- Parallel to the axis of bolt insertion through the nut.

Y -- At random radially to the body of the nut.
Z -- Mutually perpendicular to the X and Y Axes.

Assemble four of the nuts onto the mating bolt through an appropriate fix:ture
plate until seated against the washers and tighten finger tight. Gradually
tighten to 1,125 % 200 in-1b and then mark the units in order to cbserve rotation
as a result of the vibration. Secure the fixture plate to a vibration cube.
Mount the composite assembly on the head of the vibration exciter, with the axis

- under test being changed by changing the orientation of the fixturs plate on the

cube. Mount a control accelerometer on the fixture plate adjacent to the
mounting interface of the units. As a minimum, the accelerometer signal shall be
recorded during all test runs.

Subject the units to the following levels of random vibraticn.

Y S —
" Hz PSD, g2 /Hz Slove, dB/Oct S T
20 0.04 ---- i
_ 50 0.80 +9.8 S —
“ 400--- 0.80 -——— Tolerances
2000 0.028 -6.3 20 - 2000 Hz; +2 dB
Overall: 23.1 9. % 10%

On each axis, equalize and vibrate the unit for 510 + 5.1 seconds at the full

level listed above. Make a computer print-out of the control equalization for
each axis of vibration. Check cff O0.K. completion below:

X Axis___ v~ Y Axis_ v Z Axis L
Any visible evidence of physical damage? AO

Any rotation in excess of 30°? //27

Assemble the other four nuts to an appropriate fixture plate using 3/8 inch
bolts. Secure the fixture plate to the vibration cube on the head of the

vibration exciter, as stated in Step 2, above, and repeat the procedures of Step
3, above. Check off O.K. completion below:

X Axis D/// Y Axis b/// Z Axis o
. . Cerf O0F
Any visible evidence of physical damage? ZYéz Q;;é;;]

List test equipment used on the Test Equipment List, attached.
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Consolidated Laboratories, Inc. REPORTNO.____ 8914
o 732 ArrowGrand Circle
y Covina, California 91722 PAGE 4
\ (626) 915-8991
TEST REPORT
MAY 2 7 mom
P/N 1F44535 S/N 4004, 4028, 4050, 4072 RANDOM VIBRATIDN X AXIS
POST TEST ELAPSED TIME = 511 SECS AT .00 DB
RMS LEVEL = 23,14 G’S DELTA F = 4,883 DOF= 304 AWF= 1D
16N G sgrR/HZ
45
Cé* /
INSP
/,
D / — . e L AVF’\‘*’ A
y'/ / vy \
\
// / x 3\
/L// \ \\
/ / / \
|7 AL
-1 / N
e ANLYAN
-2
-3
18.5 2002
10 0 HZ LoG ALMAY, RAPID ASSEMBLY NUT
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Consolidated Laboratories, Inc. ~ erorrno

732 ArrowGrand Circle

Covina, California 91722

(626) 915-8991
TEST REPORT

8914

PAGE

P/N 1F44585 S/N 4004, 4028, 4050, 4072

POST TEST

RMS LEVEL = 23,09 G’S

10N G sor/HZ

RANDOM VIBRATION

MAY 27 753

Y AXIS

ELAPSED TIME = 511 SECS AT .00 DB

DELTA F = 4,883 DOF= 304 AWF=

10

R,
25

~
5D
!

~——

0 s
/ A N . V.. PEET
7 v — WS EIE
// A K\Ti
: < \
7 i
'Y/ \
-1 / / / \\'EL\
v N N\
- Y/ TN Y
/ N
/
/ \
-2
-1;.5 2002
10 0 HzZ LOG ALMAY,  RAPID ASSEMBLY NUT
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Consolidated Laboratories, Inc. REPORTNO.____ 8914

732 ArrowGrand Circle
Covina, California 91722

(626) 915-8991
TEST REPORT

PAGE

P/N 1F44585 S/N 4004, 4028, 4050, 4072

POST TEST

RMS LEVEL = 23,08 G’S

16N ¢ sor/HZ

MAY 2 7 w98

RANDOM VIBRATION Z AXIS
ELAPSED TIME = 512 SECS AT .00 DB

DELTA F = 4,883 DOF= 304 AWF= 10

0 s
/ A - T A, YO,
/ /1 N VYW
s j N
,// Nt
/A \ \
/
-1 /// \‘
wa N N\
_V V& N
-2
18.5 2002
10 0 HZ LOG ALMAY,  RAPID ASSEMBLY NUT




Consolidated Laboratories, Inc. REPORTNO._____ 8914
732 ArrowGrand Circle
Covina, California 91722 PAGE 7
(626) 915-8991
TEST REPORT
P/N 1F44585 &S/N 4001, 4015, 4038, 4064 RANOOM VIBRATION X AXIS
POST TEST ELAPSED TIME = 511 SECS AT .00 DB

RMS LEVEL = 23.07 G’S
10N ¢ sgr/HZ

DELTA F = 4,883 DOF= 304 AWF= 10

! I I
|
0 il
/ /? A i ~ A - "r\_ w\a'nv N\
s \K;
_, //// \\. N\
. / / // \‘“A i
-1 // 7 X_\
i <
/ LTSN
r/ \
-2
-3
18.5 2002
10 0 HZ LOG ALMAY, RAPID ASSEMBLY NUT




LConsolidated Laboratories, Inc. REPORT NO, 8914
732 ArrowGrand Circle
Covina, California 91722 PAGE 8
(626) 915-8991
TEST REPORT
MY 27 B9
P/N 1F44585 S/N 4001, 4015, 4038, 4064 RANDOM VIBRATION Y AXIS
POST TEST ELAPSED TIME = 511 SECS AT .00 DB
RMS LEVEL = 22,88 G’S DELTA F = 4,883 DOF= 304 AWF= 1D
10N ¢ sor/HZ
1 ™
0
A N 7\
e v \JVV I \
/L AN
/_"’ \\ N
7 l \\
/ 1 P
. A
177 ANE'WAN
_ /// / NN \\
. \ .
/ ! \
F
|
-2
-3
19.5 2002
10 0 Hz LOG ALMAY, RAPID ASSEMBLY NUT




Lonsolidated Laboratories, Inc. REPORTNO.____ B914

732 ArrowGrand Circle

Covina, California 91722 PAGE 9
(626) 915-8991
TEST REPORT
MAY 2 7 %o

P/N 1F44585 S/N 4001, 4015, 4038, 4064 RANDOM VIBRATION  Z AXIS
POST TEST ELAPSED TIME = 511 SECS AT .00 DB
RMS LEVEL = 23,10 G’S DELTA F = 4.883 [DDF= 304 AWF= 1D

10N ¢ spRrR/HZ
1
I CLT
0 A
/ — N MM, 4 N
@ il o M R v
/ //' LA
/ \ \\\
/// ( \ \\
/ / N\ )
Ry NN
wa INAYN
- Y7 LR
-2
-3
18.5 2002
10 O HZ LoG ALMAY,  RAPID ASSEMBLY NUT
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Consolidated Laboratories, Inc. REPORT NO. 8914
732 Arrow Grand Circle
Covina, California 91722 PAGE 11
(626) 915-8991
FAX (626) 966-3156 PHOTO 2

TEST REPORT

VIBRATION TEST SETUP

(z Axis; S/N's 4001, 4015, 4038 & 4064)

(=



Lonsolidated Laboratories, Inc. REPORT NO.

8914
732 Arrow Grand Circle
Covina, California 91722 PAGE 10
(626) 915-8991
FAX (626) 966-3156 PHOTO 1

TEST REPORT

hATy e apcac At

Rahin i

Lats il gt 3

T

VIBRATION TEST SETUP

(X Axis; S/N’s 4004, 4029, 4050 & 4072)
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REPORT NO. C 27150-2

RESULTS OF PRODUCTION ACCEPTANCE TEST

EVALUATION OF McDONNELL DOUGLAS

P/N 1F44595, REV. E (TTI P/N 050006)
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INTRODUCTION

Thread Technology, Inc., 22560 Glenn Drive, Suite 114, Sterling,
Virginia 20164, submitted twenty (20) samples of a special design nut for

production acceptance test evaluation of performance properties. The nut was

identified as a 'Rapid Assembly Nut' conforming to McDonnell Douglas Aerospace Spec.

Control Drawing 1F44595, Rev. E. Thread Technology identified the nut as the
"ZIP NUT", under TTI Part Number 050006. It was noted that the "ZIP NUTS" were
intended for use in the construction and assembly of the International Space
Station. (Reference: McDonnell Douglas P.O. 78990891 and NASA Contract 15—10000).
The applicable Purchase Order from Thread Technology, Inc. outlined
the Acceptance Test Plan in TTI Document No. 050016, Rev. C, dated 3/11/98 for
the MDA 1F44595-1 (TTI P/N 050006) "Zip Nuts". In addition, all tests were to be

witnessed by the Defense Contract Management Command {representing NASA), and by

The Boeing Company (formerly McDonnell Douglas Aerospace {(MDA)). The comprehensive

test program was witnessed and monitored by the Following Representatives at

Almay: e

Defense Logistics Agency
E—
- s - Defense Contract Management Command

Mr. Tom Osborn

The Boeing Company
Space Systems Division

Mr. Joseph M. Campa IT
After coordination with the designated quality representatives, the
physical test program was initiated on July 16, 1998, and all tests completed on
July 28, 1998. The "ZIP NUTS" included in this phase of the performance test

evaluation were identified as Production LOT No. 5. The test program was outlined

to observe the sequences and test procedures referenced in TTI Document No. 050016,
Rev. C. BAll test equipment, fixtures, gages, etc. used in support of the

evaluation testing were in current calibration conforming to the requirements of
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the ALMAY "Quality System Manual (QSM)" dated 6/2/97, designed to satisfy and

meet requirements of Spec. MIL-Q-9858A, and ISO 9003.

TEST PROCEDURE

Almay Test Report No. C 27150 dated April 14, 1998, initially covered

the detailed 'qualification' series of tests conducted on LOT No. 3 "ZIP NUTS"

P/N 1F44595-1 (TTI P/N 050006). The report included photographs of the test parts

as received, test equipment used, typical fixturing and test set-ups, specimerns

after test evaluation, etc. BAlso, all test procedures were detailed in compliance

with the requirements and objectives of TTI Document No. 050016. The current
production acceptance tests of LOT NO. 5 covered by this report utilized the same

test equipment, fixturing, and gages noted in Report C 27150. In addition, the

test procedures described in Report C 27150 were observed and followed in conducting

mejtAme P TOP>PHMOAME <P ETr>P> —
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the current tests on LOT NO. 5. Accordingly, by refernce, Almay Report No. C 27150 @

ig made a part of this production acceptance report.

The "ZIP NUTS" representing production LOT NO. 5 were serialized by
Tﬁ;gad Technology, Inc., and are identified in Table 1. On t§§~yecommendation of
The Boeiné Company engineering representative, assignment of specimen numbers for
the &arious test sequences was made at random. The Test Flow and applicable

Specimen Identification numbers for this program are shown in Figure 1. Specific

care was exercised to maintain specimen identification during all phases of the

evaluation test program.
As a special condition for this test project, the test bolts were
required to have a minimum hardness of Rc 36, and a minimum thread length of

0.800-inches. As noted previously, for the evaluation of LOT NO. 3, Boeing

Standard BAC B30LE Series Bolts were employed, which were fabricated from A286 CRES,

having a minimum tensile strength of 200 ksi. For the test of LOT NO. 4, and for

this particular evaluation of LOT NO. 5, Boeing Standard BAC B30US Series Bolts
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TABLE NO. 1.

Page No
Report NoC271150-2

3

IDENTIFICATION OF RAPID ASSEMBLY NUTS (2IP NUTS)
RECEIVED FROM THREAD TECHNOLOGY, INC. FOR PRODUCTION

ACCEPTANCE TEST EVALUATION
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Spec- TTX McDonnell Thread Nominal Lot Test Procedure
imen SERIAL Douglas Technology Thread Number
No. NUMBER Rerospace | ,| Part No. ., | Size 1/
Part No. -~ — {(UNJF-3B)
1 5007 1r44595~1 050006 .5000-20 5 TTI Document
Rev. E 050016, Rev. C
2 5024 " " " 5 "
3 5047 " " " 5 "
4 5049 " " " 5 "
5 5057 " " " 5 "
6 5061 " " " 5 "
7 5067 " " " 5 "
8 5080 " " " 5 "
9 5085 " " " 5 "
10 5092 " " " 5 "
11 5095 " " " 5 "
,,,,,,,, 12 5108 " " " 5 "
13 5113 " " " 5 "
14 5116 " " " 5 "
15 5120 " " " 5 "
16 5127 " " " 5 "
17° 5137 " " " 5 "
18 5148 " " " 5 - "
19 5157 " " " 5 "
20 5173 " " " 5 "
NOTES :
1/ "Zip-Nut" Rapid Assembly Nut with thread elements fabricated from 15-5PH

CRES, and outer body fabricated from A286 CRES, Conforming to Thread
Technology. Inc. Drawing No. 050006 Rev. E.

mra®X>» 'w0r

L)
b"* P=ZRON=r>0



Ll

Rt ]

RS TRTE

R adigln ikl

- MASS PROPERTIES
¢ TEST
SEQ. 01 ~000
Note 19

s/N All Test Nuts

[

INSERTION FORCE

TEST
SEO. 02~000
Note 28

S/N All Test Nuts

i

INSTALL/REMOVE
CYCLE TEST
SEQ. 03-000

Note 27

S/NAl1l Test Nuts

CROSS THREADING
TEST
SEQ. 1.1 —-000
Note 39

#5024-~-5085~5116-5137

RANDOM VIBRATION -

TEST WITH BOLT
SE£Q. 05-000
Note 29, 351—36

#5057-5067-5108-5157

I

ULTIMATE TENSILE
TEST
SEQ. 10-000
Note 26

#5057-5067-5108-5157

RANDOM VIBRATION
TEST WITHOUT BOLT
SE£0. 0O6—=000
Note 29, 31—36

#5007-5049-5095-5127

'

TORQUE LIMIT

TEST
SEOQ. 09-000
Note 25, 38

#5007-5049-5095-5127

VIBRATION TEST
MIL—STD—-1312

SEQ. 08~000
Note 30

#5047-5080-5113-5148

STRESS DURABILITY
TEST
SEQ. 12—000
Note 37

#5061~5092-5120-5173

(above) .- Test Flow Chart and

Specimen identification for LOT NO. §

FIG. 1
'ZIP NUTS!
Rev. C

per TTI Document No.

050016,
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were utilized as also meeting the required thread length. The bolts were fabricated
from Inconel 718 CRES, and developed a minimum tensile strength of 220 ksi. .Prior
to use, all test bolts were treated to provide a dry film lubricant finish per
MIL-L-46010E, which was regquested by The Boeing Company.

All tests outlined in Thread Technology, Inc. Document No. 050016,
Rev. C were conducted at Almay, with the exception of the Random Vibration tests.
The two series of Random Vibration tests were performed at Consolidatyd Laboratories
Inc., under the supervision of Almay, The Boeing Company, and the Defense Contract
Management Command. -The results of the Random Vibration tests are presented in
Consolidated Laboratories, Inc. Report No. 9067 dated July 25, 1998, and is

attached as an Appendix to this Report.

TEST RESULTS

TRETRITER ey

The results of the various tests conducted on the MDA P/N 1F44595-1

Z0=~>230 930N OZ==lvvm= B TOPPMAME <SDPETrd> —

(TTI P/N 050006) Rapid Assembly Nuts for LOT NO. 5 are summarized in the following

Tables: _ . . -
L
_ Table No. 2 - Results of Weight (Mass Propergzl Tests g
_ Table No. 3 - Results of 2O Insertion Force Tests A
Table No. 4 -~ Results of 1l0-cycle Installation/Removal Tests g
Table No. 5 - Results of MIL-STD-1312 Accelerated Vibration :
Tests <
Table No. 6 - Results of Torque Limit Tests
Table No. 7 - Results of Ultimate Tensile Strength Tests C
Table No. 8 - Results of Cross-Threading Tests ?
Table No. 9 - Results of Stress Durability Tests ;
Random Vibration Tests - Consolidated Report No. 9067 :
A
|

@,
L)

j>,




COMMENTS

The results of the comprehensive tests conducted on the MDA
P/N 1F44595-1 (TTI P/N 050006) Rapid Assembly Nuts indicate that all test nuts
representing LOT NO. 5 exhibit an ability to meet and/or exceed all rated
performance requirements referenced in MDA Spec. Control Drawing 1F44595, and
TTI Document No. 050016. No cracks, deformation, or fractures were observed with

any of the critical tests noted in this Report.

As noted in Almay Report No. C 27150-1 covering the performance results

of LOT NO. 4 Rapid Assembly Nuts, Boeing BAC B30US8 Series Inconel 718 CRES bolts
were used in testing the "ZIP NUTS" from both Lot Nos. 4 and 5. The bolts were
rated at 220 ksi, whereas the earlier tests of Lot No. 3 were evaluated using
Boeing BAC B30LE8 Series bolts rated at 200 ksi and fabricated from A286 CRES. The
result of using the higher strength bolts was the ability to develop higher
ultimate tensile strengths, and higher induced tensile clamp loads in the Torgue
Limit tests.

The thread elements of the "ZIP NUTS" were furnished»yith dry film
lubricant per Spec. MIL-L-46010E, Type I. The lubricity of the nut/bolt

- —
combination appeared to be lower for LOT NO. 5, than for previous Lots tested.
This effect was particularly noticeable for the Stress Durability Tests (Table 9)

'where installation torque was lower to achieve objective design clamp load. Also,
for the Torque Limit Tests (Table 6), at the specified installation torque of
2000 in-1b, it appeared that the INCO 718 CRES bolts were beginning to yield in
the threads.

The LOT NO. 5 test fasteners are being forwarded directly to The
Boeing Company for information and examination.

The above information and data is accordingly submitted for the

use of Thread Technology, Inc.
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TABLE- NO. 2.

Page No.......

C27I50-2"

Report No...l 2%

RESULTS OF WEIGHT (MASS PROPERTY) TEST OF

MDA P/N 1F44595, REV. E (TTI P/N 050006) LOT #5

RAPID NUT ASSEMBLIES

(o

I
A
L
M
A
Y
R
E
s
d
: McDonnell .| Thread ‘Nominal = | Maximum Actual ‘Equivalent :
Serial| Douglas’ Technology | Thread Permissible | Nut Nut c
, No.” Aerospace Part No. Size Weight Weightéf Weight H
' Part No. 1 1 (UNJF-3B) (1b) (grams) (1b) & 2
5007 1Fr44595-1 050006 .5000~-20 0.16 .59.2 0.1305
Rev. E ) ;
5024 " " " " 59.2 .1305 3
5047 " " " " 58.9 .1299. T
5049 " " " " 59.0 .1300 !
5057 | " " " " 59.1 .1303 N
5061 " " " " 59.0 .1300 G
5067 " " " " 59.4 ©.1310 c
5080 " " " " 58.9 .1299 0
5085 " " " " 59.2 .1305 R
5092 " " " " 58.8 .1296 r
5095 " " " " 59.2 .1305 o
5108 " " " " 59.1 .1303 R
5113 " " " " 59.0 .1300 %'
5116 " " " " 59.2 .1305 I
5120 " " " " 59.0 .1300 o}
5127 " " " " 58.9 .1299 H
5137 " " " " 59.0 .1300
5148 " " " " 59.1 .1303
5157 " " " " 59.2 .1305
5173 " " " " 59.1 - .1303 L
O
S
:
7-3/-72 E
L
E
S
NOTES : c
1/ "ZIP NUT" Rapid Nut Assmbly with thread elements fabricated from 15-5PH ﬁ
CRES and outer body fabricated from A286 CRES, conforming to Thread Technology I
Inc. Drawing No. 050006. _ F
2/ Maximum Nut permissible weight per Note 19, MDA Spec. Control Drawing O
- 1F44595, Rev, E. R
3/ Test nuts are within maximum weight limit, and conform to Note 19, N
- - Spec. Control DWg. 1F44595. A
4/ Mass Property test conducted on July 16, 1998 in accordance with ’

Sequence No. 01-000, TTI Document No. 050016, Rev. C dated 3/11/98.

conducted using W.M Welch Scientific Scale.

Test .

A



TABLE No. 3

RESULTS OF 2O INSERTION FORCE TEST OF
MDA P/N 1F44595 REV E (TTI P/N 050006)

LOT #5 RAPID NUT ASSEMBLIES

Page N

‘m
Report No G 271502

v

 TOm>Pmum® <>Erd>

McDonnell Thread Nominal Maximum 2° TEST
Serial Thread Permissible | INSERTION COMMENTS
Douglas Technology \ .
No. Aerospace Part No. Size Insertion FORCE
Part No. 1/ 1 (UNJF-3B) Force {(1b)
& = (1b)
5007 1F44595-1 050006 .5000-20 5 3.4 Acceptable ;
Rev. E S
5024 " " " " 3.8 Acceptable T
5047 " " " 3.5 Acceptable "‘
5049 " " " " 3.1 Acceptable G
5057 " " " " 2.8 Acceptable
5061 v " " " 3.0 Acceptable C.
5067 " " B " 3.2 Acceptable (o
5080 " " " " 3.6 Acceptable R
5085 " " " " 2.9 Acceptable c',
5092 " " " " 3.0 Acceptable R
5095 " " " " 3.1 Acceptable A
5108 " " " " 2.8 Acceptable T
5113 " " " " 2.9 Acceptable 1
5116 " " " " 3.3 Acceptable O
5120 " " " " 2.8 Acceptable N
5127 " " " " 3.1 Acceptable
. 5137 " " " " 2.8 Acceptable
5148 " " " " 3.4 Acceptable
5157 " " " " 3.1 Acceptable
5173 " " B " 3.5 Acceptable
P _ —
SI
I 5h l
5-21-79
NOTES:
1/ "ZIP-NUT" Rapid Nut Assembly with Thread elements fabricated from 15-5PH
CRES and outer body fabricated from A286 CRES conforming to Thread Technology
Inc. Drawing. Co. 050006.
2/ Maximum insertion force at engagement angle of 2° maximum per Note 28,
- MDA Spec. Control Dwg. 1F44595, Rev. E.
3/ Test conducted installing P/N BAC B30US8U22 dry film coated bolts thru
steel bushing into P/N 1F44595-1 Rapid Nut assemblyseated against 2
face. Installation force measured using Chatillon Model DPP10 (0-101b)
Force Gage.
4/ Tnsertion Force Tests conducted on July 16, 1998 in accordance with

Sequence No. 02-000, TTI Document No. 050016, Rev. C dated 3/11/98.

N
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Page No 10
TABLE ° C27I50=

Report Noo

RESULTS OF MIL~-STD-1312 ACCELERATED VIBRATION

TEST OF MDA P/N 1 F44595 (TTI P/N 050006) LOT # 5
RAPID NUT ASSEMBLIES
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TYPICAL MIL-STD-1312 VIBRATION FIXTURE
Spec- TEST Mating hssembly | Test |Vibration |NUMBER OF OBSERVED
imen | PART NUMBER Test 2/ |Torque 3/ Amplig Frequencz?' TEST ROTATION
No. 1/ Fastener |(in~1lb) tude ~ (Cpm)-J/ CYCLES
5047 1F44595-1 B3GsS8U22 1125 0.450 1800 10,000 No Rotation
Rev E 20,000 No Rotation
(TTI 050006) 30,000 No Rotation
5080 1Fr44595-1 BZ20S8U22 1125 . 450 1800 10,000 No Rotation
Rev E 20,000 No Rotation
(TTI 050006) 30,000 No Rotation
5113 1F44595-1 B30US8BU22 1125 | .450 1800 10,000 No Rotation
Rev E : . 20,000 No Rotation
(TTI 050006) 30,000 --{No Rotation
5148 1F44595-1 B30US8U22 1125 .450 1800 10,000 No Rotation
< Rev.E 20,0007~ |No Rotation
(TTI 050006) 30,000 No Rotation
ST
7-31-1
NOTES
1/ "Zip Nut" Rapid Nut Assembly with thread elements fabricated from 15-5PH
CRES and outer body fabricated from A286 CRES conforming to Thread
Technology Drawing 050006.
2/ Test bolt was Boeing BAC B30US8U22 dry film coated INCO 718 CRES.
3/ Test nuts installed in vibration fixture per MIL-STD-1312, Test 7. Seating
torque per sequence No. 08-000, TTI Document No. 050016.
4/ Vibration test conducted in Sonntag SF-10-U fatigue machine per test
procedure of MIL~-STD-1312, Test 7, on Ju%y 23, 1998.
5/ Maximum permissible rotation noted at 30 per Sequence 08-005. Test nuts

conform to requirement without failure.

o
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Report No.C27150-2

RESULTS OF TORQUE LIMIT TEST OF MDA P/N 1F44595-1

(TTI P/N 050006)

LOT # 5 RAPID NUT ASSEMBLIES

11

ZO==1>®»OIBON PZ=-um= P INB>PARMAMN «(DPTrdP
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Serial | McDonnell Thread Nominal Mating Installation Induced
No. Douglas Technology Thread Test Torque Tensile
Aerospace Part No. Size Bolt {in-1b) Clamp
3/| Part No. 1/ 1/ | (UNJF-3B) 2/ -3/ Load 3/ 4/
(1b)
1F44595-1 .
5007 Rev. E - 050006 .5000~20] B30US8U22 2,000 31,200
5049 " " " " 2,000 28,176
5095 " " " " 2,000 31,728
5127 " " " " 2,000 30,384
NOTES
1/ "ZIP-NUT" Rapid Nut Assembly with thread elements fabricatéd‘from 15-5PH
CRES and outer body fabricated from A286 CRES conforming to Thread
-~ Technology Inc. Drawing No. 050006. —
2/ Test bolt was Boeing BAC B30US8U22 dry film coated INCO 718 CRES, rated
at 220 XSI minimum tensile.
3/ Torque limit test conducted on "ZIP NUT" perviously subjected to random
vibration tests without bolts (ref:Sequence 06-000). Torque limit test
per Sequence 09-000, TTI Document No. 050016, Rev. C dated 3/11/98. Each
"ZIP NUT" installed in calibrated strain gaged locad cell, and torqued to
2,000 in 1lb. Induced tensile clamp load observed and recored. Test
conducted on July 27, 1998. OL
4/ Examination of "ZIP NUT" after disassembly indecated no evidence of deformanti

of failure. All nuts functional and operable.
of slight yielding noticeable in bolt Threads.

Test bolts did not fracture. ST

7~3)~‘i’3

Test bolts exhbited evidence
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Report No.G21120-2 t
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Table No. 7 A
RESULTS OF ULTIMATE TENSILE STRENGTH TESTS Y
OF MDA P/N 1F44595, REV. E (TTI P/N 050006) R
LOT #5 RAPID NUT ASSEMBLIES E
S
E
A
R
C
Spec- NUT Nominal |AXIAL TENSILE STRENGTH Test H
{men | PART NIMBER |Thread (1bs) Type Failure Temp. s
No Size Spec. Reqt.] Test Nut °
2/ 1/ pec.; ied Y 4/ F
T
E
L9
5057 1F44595-1 |.5000-20 27,500 41,000 Bolt Threads Break Room T
REV. E !
(TTI 050006) 2
5067 " " " 47,000 Bolt Threads Break " g
5108 " " " 43,600 Nut Threads Strip " :
n " . o
5157 " 45,900 Bolt Threads Break " R
A
T
L
o]
M
S
-Sb
_ 7_3 l ~ ? %
[ o4
A
NOTES : ll-
1/ "zip Nut" Rapid Nut Assembly with Thread elements fabricated from 15-5PH F
CRES and outer body fabricated from A286 CRES conforming to Thread 2
Technology Inc. Drawing No. 050006. N
2/ Test nuts previously subjected to random vibration test with mating bolts 1
per Schedule 05-000, TTI Document 050016, Rev. C. A
3/ Minimum axial tensile load requirement per Note 28, MDA Spec. Control
Dwg. 1F44595. I
3/ Test nuts tested with Boeing BAC B30US8 INCO 718 CRES Bolts. Each nut

torgued to 1,12
1998 in Satec 400 HV U

July 27,

5 in-1b prior to Tensile Test.
niversal Tensile Machine.

Test conducetd on

L)

N

(

)]/u

A)
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TABLE NO. 8

RESULTS OF CROSS~THREADING TESTS OF MDA P/N 1F44595-1
(TTI P/N 050006) LOT # 5 RAPID NUT ASSEMBLIES

ZO=->mOINON Q@Z~-Am= P IOF>PmMAME =X>pErd>

Serial | McDonnell Thread Nominal 8o 2o
No. Douglas Technology Thread Installation |Installation COMMENTS
Rerospace Part No. Size - Torgue
Part No. 1/ 1/ | (unor-33) 2/ (in-1b) 3/ 3/
5024 1F44595-1 050006 .5000-20] Nut engaged 840 No Failure
Rev. E : . *
5085 " " " Nut engaged 840 No Failure
5116 " " " Nut engaged 840 No Failure
5137 " " " Nut engaged 840 No Failure
7°3/-96
NOTES: !
- B . L
1/ "ZIP NUT" Rapid Nut Assembly with thread elements fabricated from 15-5PH (o)
" CRES and outer body fabricated from A286 CRES conforming to Thread s
“Technology Inc. Drawing No. 050006. —

2/ Cross-Threading test conducted in accordance with Sequence 11-000, TTI a
Document No. 050016, Rev. C dated 3/11/98. Boeing BAC B30US8U22 dry film G
coated INCOO718 CRES test bolt inserted in bushing fixture into "ZIP NUT" E
seated at 8 . Test bolt successfully engaged nut approximately half-way L
into the nut. E

3/ Special 62 wedge removed from bushing fixture leaving "ZIP NUT" seated s
against 2  face of bushing. Installation torque applied from the bolt
head until "ZIP NUT" fully seated at 2 . BAfter nut removal, examination
indicated no evidence of deformation and/or fracture. Test nuts fully
operable and fuctional on completion of test schedule. Test conducted 2
on July 28, 1998. L

I
E
(o)
R
N
1
A

8,

D

A
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RESULTS OF STRESS DURABILITY TESTS OF MDA P/N 1F44595-1
(TTI P/N 050006) LOT # 5 RAPID NUT ASSEMBLIES

Z0==>nOIBON PZ==vm= o IOI>PMOMB <SPEr>

Seria McDonnell Thread Nominal Installation | Induced|No. of
No Douglas Technology Thread Torque Tensile {Hours COMMENTS
Aerospace Part XNo. Size (in-1b) Clamp at
Part No. (UNJP~-3B) Load. Load
| 2/ | up2/ 3/ 3 &
1F44595-1 . . .
5061 Rev. E 050006 .5000~-20 1,200 21,648 96 No Failure
5092 " " " 1,500 22,992 96 No Failure
5120 " " " 1,500 22,512 26 No Failure
5173 " " " 1,500 23,232 926 No Failure
ST
7,3\—4% |
NOTES : |
a L
1/ "ZIP-NUT" Rapid Nut Assembly with thread elements fabricated from 15-5PH g
CRES and outer body fabricated from CRES conforming to Thread-
Technology Inc. Drawing No. 050006. A

2/ Stress Durability test conducted in accordance with Sequence 12-000, TTI N
Document No. 059016, Rev. C dated 3/11/98. "zIP NUT" installed on BAC :
B30US8u22 dry film coated INCO 718 CRES Bolt (220 KSI min. UTS) in strain L
gaged load cell. Nut torgied to develop minimum tensile clamp load of E
21,5000 + 250 1b. s

3/ Minimum sxposure under lcad for stress durability test noted at 96-hours
Stress durability tests started on July 23, 1998, and disassembled on
July 27, 1998.

4/ Examination of "Zip NUT" after stress durabilty exposure indicated no C
evidence of crack of failure of the nuts. Test nuts were functional and A
operable on completion of test exposure. %

F
O
R
N
1

A

[)

D

L)
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NOTES?S

. ccmu'mn OF THE SUNGEGTED SOURCE(S) OF SUPELY HEREGN 1S5 MOT YO oE COvSTRUED
! 5 QUARANTEE & [ d PHESENT O CONTINUED AVAILABILITY AS A SOURCE OF SUPALY FCR THE
IYE“ ‘Ksmmeo ON THE OHANING,

2. INERPREY NENCIONING AND TOLERMICING PER ANSD Y14.8x-1662.
éﬁ.-%:x'm”" WITH MAMFACTLRER'S TRADEMARK DR SYMBOL [N ACCORDANCE Witk

4. CFEPRCOLCTION SAMPLES § BE_TESTED By LOA PRIOR TO SR PROGLETION TO DEUONSTRATE
JPECUACY AnD wl'wm.nv OF THE CONTRACTOR'S PROCESSES AND PROCEDURES.
W‘"% PREPROOUC T SuLL BE RECUIRED e A CONTRACT TR AVARGED
TO A NEW THAT raE T PREVICUSLY SUPFLIED THE NUTS OM A PAGOUCTION BASIS.
5. JOENTIFY PARY Ma@ER ANG 1.OT NMBER PER MIL-STD-130 O TAG DR CONTAINER.
6. EPGE RADI| SMalL BE .015-,080 UNLESS OTHERVISE NOTED.

ALL MACHINED 5 PER ANGI D46, )- 19685, FOR FEATURES
CIVEME [ OnED %C&Agllﬁfms‘s 125 MICROINOE

NHAEAD IORM PER MIL -S-BE70.

{ \ APPLY EVERLUBE 670C 7T . ATION OF LUBRICAMT SWALL BE FER
THE REGOT lHCTS < M?LW INOXCATED AP IC

w“" SOL 1D ru.u memm us? A CLEAN DRY CLOTH OR NYLON BAISTLE BRUSH
AM*F'L”NG GHT PRESSAE TO RENOVE CODSE BANT T ES
V1. PASSIVATE ALL COMIDSION RESISTANT STEEL FER 00-P-35.

MAGNETIC PASITICLE INSPECT FER NIL -GTD- 1040, ACCERTAMCE CRITERIA FER STPOS04-0202

PENCTRANT INSPECT PER MIL-STD-8005. TyPe 1, SENSTTIVITY LEVAL 2, ACCEF'\'ANC! CALTERIA PER STPOS04-0102,
14. CLEAN OCR SN-C-0D0SC, VISIALY QLEAN LEVEL STANDARO.
15, MAINTAIN QLEAN FPER STFRO416-01,
18. NUTS ARE ACLEFTABLE DMLY WHEN PACKAGED AMD SEALED BY THE CRIGINAL MANUFACTLRER.
17. (OELETED)

mms BHALL BE FABRICATEE, INSPECTED. AN ASSEMALED AS A SERIALIZED

1. THE WEIGHT OF THE NUT SHALL NOT EXCEED . (8 POUNDS.
20. (DELETED)

Ammsmrmmu.

THE ASSENALY SHALL |NCLUOE 1 LEMENTS, £ ﬂéﬁ smms ELEWENT .  INDERPENDENT
22. OF T™HE OTrR, YLl MlNrﬁlmﬂml&&l?Y oFf TiE . ASSEMBLY AS SFECIFIED HERE IMN.

MEN?E‘R!NGMCITNEMMA ANO THE THREADS AT TWE TOP OF THE NJT ARSEMALY
SHALL DE COUNTERSINC .05 0e

3

24. NE T nu:'rlon U THE REGU IROVENTS s-Echn IN A vm.uu ENVIFONUENT ¥ TMIN
A "WA RANGE OF -120 CEGREES F THAOUGH + OEGREES. F

5. 'I‘E M.I'I' 94N..L WITHETAND TOROUES UP T 2,000 POLMND- {NCHES FOR ACHIEVING AXIAL PAELOADING

6. THE ».n SHALL HAVE A MINHAM AXTAL STRENGTH OF 27.500 POUNDS. THE NUT SMALL BE ASSEVELED TO THE
yred 5101312, Eatls! * ItE ST D e m@““‘TEMNE Ve ACw R v moi'-‘m. AR EES OF
d - L A

—RC 2 3B AND MAVE WOLLED S PER M{L-5-8070, CLA%E 3, —

27. THE NN SHALL 8E CAPABLE OF © LOADED TALLAY AND REOMOVAL, ’Wu.z‘ wlh«‘.urmmscmexmsnwe
AT OR THR BOLT. u*:m:xocv’m.eox'sozr’m }\CSNSE mn‘ne »Baa,r AND APPLYING 1,200
POUND - TNCHES  TOROUE THE EXCEPTION OF Mmm NARKS , AS ncrntn IN NOTE 20, NO orsmm’rm.
5cnucr¢=s Grag ING OR ‘E‘lzms OF YHE NUT ANG BOLY TWREADS Satl OCCiR.

THE _FOROE REOJIRED TO AUk A T THAOUIH TRE NUT IXAING Asseuu_r suLL EXCEED S POUNDS AT

TINE.  THE INSERTION FORCE Jc;w T SHALL BE MET AT AMGLES OF [NSERTION 18 10 2 OEOREES on' AXIS.
t WEAR MARMS, INCLUD!ING AREA ARE ARl THE DEPTH OF WEAA SHALL NOT

RASS NEAIOUGH THE PITCH DIAMETER ON € LOAD BEARING sxtz OF THE THRCADG, EXCEPY FOR THE FIRST TWO

FUuLg ru&rwt CEPTH OF WEAR SHALLL NOT PASS THROUSN THE FITCM OYAMCTER ON Tr€ NOM-LOAD BEARING

G

O

LN
(o]
i 3
DR NG £ PREECT (Y g,:%, o 29 prteum |
&S b —
@ '*'::lr Rl S s ik, |
R ===
S— s | NASIS- 10000 MOBONLTLL SBDBLAR
\ orri=igy o m—NUT . RAPID ASSEMBLY
,,,,,,,,,, J—— T T ) L OWG
WGRG REY : LAST DAt LETTER W2ED: B :"‘:'_":m vt § MRS SPEC GONTRO A
NGRS REPI (AST VIew/SECTION LETYER LSED: A 174 | \ e E 18355 | F 44585
—— i | ey st s o3
T
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29. VENDOR THALL, DEMONSTRATE BY YEST., ThE NUT s [ F IN NOT|
g{ oyt To&%é LN:TI%A-L AS SPECIFIED
ALONG EACH OF 3 MUTUALLY PERPEND | CULAR AXES BOTH WITH AND w1T~0U7 A BT ENGAGED.

FPREDUENCY (HT} OUALIPICATION LEVEL
20 «04 OxQ 1z
20-50 *8.8 DB/OCTAVE
50-~400 - 40 UXG/mz
400 2000 ~68.3 DB/OCTAVE
2000 - -028 axGH2
OVERAL

« YIBRATION TEST TOLERANCESY NE TEST LLRATION TOLERANCE SHALL. OF 1% BECONOS,
e i i ORMS TEST LEVEL TOUERAMEE Suate be e Loos

J. ACCELERATION SPECTRAL DENSITY TOLERANCE SHALL OE 22.0 ob WHEN MEASLIED WITH 10 w2
O HARROWER BANDH 2

;
3
:

34, THE FREOUBNCY RESPONSE OF THE ALCELFROMETER CHANNEL (5] SMALL BF LAY 2] o) FROM

| aid + T ACCRLEAOUETER CHANNEL (89
IN THE (CHARGE AvWALIF [ERS OR an
THE CALIARATION STBNAL SHALL e ANGTATIED IN TERMS

/HZ VERSLS FRECUENCY . NE Pt LEVEL SHALL
NUTED) O Ealyt P ONG ARE DONE, TiHE T READL UTION
g:»u. MATEM THE COMTROL. FEMTM&SCLMYASWKESE. ANM.YZEngM_ESm

o
ST,

. AR INOERDMOENT REDUNOANT ACCEL EACLETFR AN ANGE ACCELEROMETER,

OR n WEDGE O#CX 1S5 ACCEPTAME. * OR AM OVER A T

- ILITY: SHALL T
37 m%“ TrE, rgT - BE TOROUED YO ACH

POUNOS. WOAD THE MUY L REMOVED NSPECTED
UWHOER 10X MAGNIP JCATION FOR CRATKS (R Otutrm Dlmml‘t & AND E ¢

3. THE NUT SHALL PRODUCE A COPSISTANT WRENCH TOROUE T WHEN_US ING

A DOLY WITH MINIMM HARINESS OF Roe 38 AND THAEADED PER Il?g-_s-ﬂﬂn. CLASS 3A,
Tre PRELOAD SHMALL BF WITHMIN »/- 20X POR A CONSYANT 1HPUY TOROLE TTING,

3. m}s’ﬁADIMMWWMTMBG.T 15 INSERTED AT AMGLES: 1S TO B DEGREES
.

. TION ANTE CRITYERIAL J1DO% OF PRODUCTE ?
L] n;%tz ACCEPT. A P ON UNITS SHALL CONFORM WiTH

1
< JIN ADOTYION, (OO TION LNTTE SiALy SUBECTED
10 YEST IR VERIFICATION OF REQUIREMENTS CEFINED IN ADU‘;EYEB. Be e .

3
:
3
2
q
g
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3 _RAMDOM VIBRATIONS ARSUIED

SUGGZSTED SOURCES OF SLPPLY MDA

: CONTROL
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Cunsolidated L&DOT&(O[’iCS, Inc. REPORT NO. 9067

732 Arrow Grand Circle

Covina, California 91722 PAGE 1 of 15
(626) 915-89%91
FAX (626) 966-3156 July 25, 1998

TEST REPORT

Almay Research & Testing Corporation
1415 Newton Street
Los Angeles, California 90021

Subject: Vibration Test on Eight (8) Specimens of P/N 1F445985 (TTI P/N 050006),
Rapid Assemblv Nut, S/N’s 5007, 5049, 5057, 5067, 5085, 5108, 5127 and 5157

This will certify that the units above were subjected to the Vibration Test of the
referenced documents in this Laboratory in the manner and with results as described
below:

1. REFERENCES

1.1 Purchase Order No. 893 dated 7/13/98 from Almay Research & Testing
Corporation.

1.2 Thread Technology, Inc. Document No. 050016, Rev. C, dated 3/11/98:

Acceptance/Qualification Test Plan and Procedure For %-20UNJF-3B ZipNut P/N
050006 and MDA 1F44595.

1.3 McDonnell Douglas Drawing No. 1F44595, Rev. D: Nut, Rapid Assembly.

2. PURPOSE -- The purpose of this test program was to subject the units to the
Vibration Test of Reference 1.2, Paragraphs 05-000 & 06-000 and Reference
1.3, Notes 29 & 31 - 36. Four of the units (8/N's 5057, 5067, 5108 & 5157)
were to be assembled onto the mating bolt, torgued to 1,125 + 200 in-1b
(93.75 + 16 ft-1b) and monitored for rotation during the test. The remaining
four units were to be held in place with %" (non-mating) bolts. The units
were to be examined for physical damage and returned to Almay for disposition

‘after completion of the test program.

3. SUMMARY -- The units were subjected to the Vibration Test—as.requlred The
procedures and results of the test are shown on the laboratory instruction/
data sheet, test log and plots which are reproduced as subseguent pages of
this report. S/N's 5057, 5067, 5108 & 5157 exhibited no rotation in excess
of 30°. Examination of the units after completion of testing disclosed no
visible evidence of damage cor deterioration as a result of the test
conditions. The units were considered to have passed the Acceptance Random
Vibration Test as conducted in this Laboratory and were returned to Almay for
dispecsition after completion of the test program,

Test y: L. L. Frye oty 2 Y PP et

Report By: D. D. Huff DCMAO/Quallty Assurangé’Representatlv
é%GQ,C:l”“APO\ L I
-3(-99 ——

Prepared By: ::;a&////,,
Dale D. Huff, ;est iég}f/é%

e (S0 Dl
Approved By: - /é

<#. Harty, P. E., Lab9§étory Direcfor
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732 Arrow Grand Circle
Covina, California 91722 PAGE 2

(626) 915-8991
FAX (626) 966-3156

TEST REPORT

4. TEST EQUIPMENT -- The following items of test equipment, maintained within
the current applicable calibration period, were used toc conduct the test:

-Accelerometer: Endevco Model 2215, S/N 1536, ID/N 2106-61, 27.80 pC/g,
+1.4%. Calib. due 9-1-98, 6 mos. Used with Endevco Model 2721B, S/N
CY05, ID/N 2104-4, charge amplifier. Calib. due 12-16-98, 6 mos. Used to
monitor and control vibration input levels.

-Torgometer: Snap-On Model TE100L, ID/N 304, 0 to 100 foot-pounds, torque
meter. Calib. due 8-8-98, 12 mos.

-Vibration Exciter: MB Model C-50, S/N 168, ID/N 2005, with MB Model T451-B
power amplifier, S/N 119, ID/N 2008, rated at 5000 force pounds. Used
with Hewlett-Packard Model 5427A, S/N 282, ID/N 2006, vibration control
system. Calib. due 11-5-98, 6 mos.




Lonsoiiddted Laboratories, Inc. REPORT No. 9067

732 Arrow Grand Circle
Covina, Califormia 91722 PAGE 3
(626) 915-8991

s LAB DATA SHEET

Part No. 1F44595 s/N_See Below Sample_1 -~ 8  gop 9067
Description Rapid Assembly Nut Co. Almav
Page 1.0

TEST : VIBRATION Starc - Cptd
To Spec: Date Ryl —~J ! 24 208 =
050016, Rev. C, Paras. 05-000 & 06-000; Test By = ngéf;z! Q§§
Dwg. No. 1F44595, Rev. E, Notes 29 & 31 - 3§ Photo 7 -~ o ; o
Photo Reg’d__ YES s h~§;,

1. Axis Identification:

X -- Parallel to the axis of bolt insertion through the nut.
Y -- At random radially to the body of the nut.
2 -- Mutually perpendicular to the X and Y Axes.

2. Assemble four of the nuts onto the mating bolt through an appropriate fixture
plate until seated against the washers and tighten finger tight. Gradually
tighten to 1,125 + 200 in-1b and then mark the units in order to observe rotation
as a result of the vibration. Secure the fixture plate to a vibration cube.
Mount the composite assembly on the head of the vibration exciter, with the axis
under test being changed by changing the orientation of the fixture plate on the
cube. Mount a control accelerometer on the fixture plate adjacent to the
mounting interface of the units. As a minimum, the accelerometer signal shall be

e, recorded during all test runs.

3. Subject the units to the following levels of random vibration.

Hz PSD, g?/Hz Slove, dB/Oct
20 0.04 ——-- ( ‘ ‘
50 0.80 +9.8 e e
< 400- - 0.80 ———— Tolerances
2000 0.028 -6.3 20 -~ 2000 Hz; +2 dB
Overall: 23.1 Ioms = 10%

On each axis, equalize and vibrate the unit for 510 + 5.1 seconds at the full

level listed above. Make a computer print-out of the control equalization for
each axis of vibration. Check off 0.K. completion below:

X Axis l/ Y Axis___}/ Z Axis 1/

Any visible evidence of physical damage? NZD

Any rotation in excess of 30°? ZZQ

4. Assemble the other four nuts to an appropriate fixture plate using 3/8 inch
bolts. Secure the fixture plate to the vibration cube on the head of the
vibration exciter, as stated in Step 2, above, and repeat the procedures of Step
3, above. Check off 0.K. completion below:

X Axis V// Y Axis /// Z Axis v
o 5
Any visible evidence of physical damage? “ QN%Z/
Egg 5

List test equipment used on the Test Equipment List, attached.

/=2
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S REPORT NO. _9067

PAGE 4

(818) 915-89%1

TEST REPORT

Type of Test
Specification

Random Vibration

Job Number ;//7

Customer AL 2724 >

LA D Assecrr fL Aaur?

Specimen Description
Sample Qty._J Part Number_ /A #«s 25 Serial Number S&L #sioi.
Freguency (Hz) Level
Duration
From To dB/Cct g' /Hz Overall (g_m)
20 — 2o«
20 S o AL5
— "-‘-"%w/f
Hpp 2000 5.3
— 2020 c,ozy | 23,/

Tolerances: 20— Zlovo #Z ,4/ Zz,00F

NOTES:

Comments —~_

Date Time Axis
7-2459 85,70 she7 s£ P
Sihe ~ 5187 S0P, so5 7 S2EZ
Jo R ﬁaf/;? pr1 o & 2057:’ 27
¢ LB+ (£4)
2894 57087 Rpndon, [
o )4 END, No L7k Fon noJeS
W | B | TR Rondong L E.
WL Z | EFad
YZ5 K 5o ooy P08
/43 X A2
PELs Rl [ORRGE Sf Bivi oy Jo Lovsim.
| nspector Technician -//Z/ @ S5

-
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REPORT NO. _9067

PAGE 5

TEST REPORT

Type of Test /F/’”ﬁ/ﬂ/"/ V/‘ff/ﬁdx/ Job Number 7//7

Specification Customer AL L 74>
Specimen Description A4 P ST LEAr Ly a7
Sample Qty._ & Part Number /A «« S 25 Serial Number JS& /2~ LAl

Vibration/Shock Test Log:

Date ‘ Time ’ Axis Comments
7~24-3¢| 13, 2.2 X 50207 o %Aj S~ SO0 2,
SO, SO, U2 2 Brpuf Tz
/328 X A ﬂ/ ”
(338 ¥ | s7r7 Brvaton LI aomp oin
V4 Y |FfwaD -
[S/5H Z | s Be] Srneton LLF Goer 2
/(202 = |fao g I

NO BNDrrglvep oo |

- ‘ A T ar7S 4 4 ol T AE o f
| Zo  ALtrspy sos 74 casfomes o)

CCEN
‘ (TR
Inspector. Technician ‘(/7”/‘_%

/

1 ) g Mt |



P/N 1F445385

Lonsolidated Laboratories, Inc. REPORTNO._____ 9067
732 ArrowGrand Circle
Covina, California 81722 PAGE 6
(626) 915-8991
TEST REPORT
JUL 24 m98

S/N 5157, 5108, 5057, S067 RANDOM VIBRATION X AXIS

POST TEST ELAPSED TIME = 511 SECS AT .00 DB
RMS LEVEL = 23.03 G’S DELTA F = 4,883 DOF= 304 AWF= 10
160N ¢ sgr/HZ
1
/V
0 / -~ A 1] of% ‘n
7 / - - V > Y
) N
// A WN
// / NORGY
L/ NN
Jf/ hN
A/ 8
/[ A ] N\
-1 9 - \ \\
// \
’l
-2
|
-3
18.5 2002
i0 0 Hz LOG ALMAY,  RAPID ASSEMBLY NUT

\\15

LI
5
INSP
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732 ArrowGrand Circle
Covina, California 91722
(626) 915-8991

TEST REPORT

PAGE

10N

POST TEST

RMS LEVEL = 23,04 G’S

G SQR/HZ

JUL 24 198
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VIBRATION TEST SETUP

(X Axis; S/N’s 5057, 5067, 5108 & 5157)
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PHOTO 2

VIBRATION TEST SETUP

(2 axis; S/N’s 5057, 5067, 5108 & 5157)
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VIBRATION TEST SETUP
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REPORT NO. C 27150-3

RESULTS OF PRODUCTION ACCEPTANCE TEST

EVALUATION OF McDONNELL DOUGLAS

P/N 1F44595, REV. E (TTI P/N 050006)

RAPID ASSEMBLY NUTS ('ZIP NUTS') LOT NO. 6,

SUBMITTED BY THREAD TECHNOLOGY, INC.,
STERLING, VIRGINIA

October 1, 1998
Thread Technology, Inc. P.O. No. 1826

(Ref: McDonnell Douglas P.O. No. 927402
& NASA Contract 15-10000)
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INTRODUCTION

Thread Technology, Inc., 22560 Glenn Drive, Suite 114, Sterling,
vVirginia 20164, submitted twenty-five (25) samples of a special design nut for
production acceptance test evaluation of performancé'properties. The nut was

igentified as a 'Rapid Assembly Nut' conforming to McDennell Douglas Aerospace

Spec. Control Drawing 1r44595, Rev. E. Thread Technology identified the nut as the

"zIP NUT", conforming to TTI Part Number 050006. It was noted that the "ZIP NuTsS"

were intended for use in the construction and assembly of the International Space

Station. (Reference: McDonnell Douglas P.O. #927402 and NASA Contract 15-10000).
Thé applicable Purchase Order from Thread Technology, Inc. outlined

the Acceptance Test Plan in TTI Dccument No. 050016, Rev. D, dated 8/18/°8 for

the MDA 1F44595-1 (TTI P/N 050C06) "Zip Nuts". In addition, all tests were to be

witnessed by the Defense Contract Management Command (representing NASA), and by

The Boeing Company (formerly McDonnell Douglas Rerospace (MDA)). The comprehensive

and detailed test program was witnessed and monitored by the following
representatives at Almay:

Defense Logistics Agency
Defense Contract Managecment Command

Mr. Tom Osborn, Quality Assurance Repfesentative

and The Boeing Company
Space Systems Division

Mr. Joseph M. Campa IT, Quality Engineer

After coordination with the designated quality representatives, the
physical test program was initiated on September 10, 1998, and all tests completed
on October 1, 1998. The "ZIP NUTS" included in this phace of the performance test

evaluation were identified as PRODUCTION LOT NO. 6. The test program was outlined

to observe the sequences and test procedures referenced in TTI Document No. 050016,
Rev. D, dated 8/18/98. BAll test equipment, fixtures, gages, etc. used in support
of the evaluation testing were in current calibration conforming to the

requirements of the ALMAY "Quality System Mariual (QSM)" dated €/2/97, designed to
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satisfy and meet reguirements of Spec. MIL-0-9858A, and ISO 9003.

TEST PROCEDURE

Almay Test Report No. C 27150 dated April 14, 1998, initially covered
the detailed 'qualification' series of tests conducted on LOT NO. 3 "ZIP NUTS"
P/N 1F44595-1 (TTI P/N 050006). The report included photographs of the test parts
as received, test equipment used, typical fixturing and test set-ups, specimens
after test evaluation, etc. BAlso, all test procedures were detailed in compliance

with the requirements and objectives of TTI Document No. 050016. The current

production ac¢ceptance tests of LOT NO. 6 covered by this report utilized the same

test equipment, fixturing, and gages noted in Report No. C 27150. In addition, the

test procedures described in Report C 27150 were observed and followed in conducting

the current tests on LOT NO. 6. The only change was the test sample size of
twenty-five (25) nuts for LOT NO. 6, whereas the earlier tests of the "“ZIP NUTS"

were limited to a sample size of twenty (20) units. Accordingly, by reference,

“MAlmay Report No. C 27150 is made a part of this producticn acceptance report.

The "ZIP NUTS" representing production LOT NO. 6 were serialized by
Thread Technology, Inc., and are identified in Table 1. On the recommendation of

The Boeing Company engineering representative, assignment of specimen numbers for

‘the various test sequences was made at random. The Test Flow and applicable

Specimen Identification numbers for this prwgram are noted in Figure 1. Specific
care was exercised to maintain specimen identification during all phases cf the
evaluation test program.

As a special condition for this test project, the test bolts were
required tc have a minimum hardness of Rc 36, and a minimum thread length of
O.800—in§hes. As noted previcusly, for the evaluation of LOT NO. 3, Boeing
standard BAC B30LE Series Bolts were employed, which were fabricated from A286 CRES,

having a minimum tensile strength of 200 ksi. For the test of LOT NO. 6, as well
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TABLE NO. =-

Page No...—

IDENTIFICATION OF RAPID ASSEMBLY NUTS (ZIP NUTS)

RECEIVED FROM THREAD TECHENOLOGY, INC. FOR PRODUCTION

ACCEPTANCE TEST EVALUATION

2
-~
.

C27150-3

SR rag

| 2 DR

BF armeny PRRRadbang

B nelry

[ RS G]

Spec- TTI McDonnell Thread Nominal Lot Test Procedure
imen CERIAL Douyglas Technology Thread Number

No. NUMBER Aerospace Part No. Size 1/

Part No. 1/ | (UNJF-3B)
1 6001 1F44595-1 050006 .5000-20 6 TTI Document
REV. E 050016, REV. D

2 6006 " " " 6 "
3 6010 " " " 6 "
4 6039 " " " 6 "
5 6045 " " " 6 "
6 6064 " " " 3] "
7 6068 " " " 3 "
8 6075 " " " 6 "
9 6096 " " " 6 "
10 6105 " " " 6 "
11 6113 " " " 6 "
12 6130 " " " 6 "
13 6137 " " " 6 "
14 6155 " " " 6 "
15 6159 " " " 6 "
16 6162 " " " 6 "
17 6190 " " " 6 "
18 6197 " " " 6 "
19 6201 " " " 6 "
20 - 6208 " " " 6 "
21 6218 " " " 6 "
22 6241 " " " 6 "
23 6246 " " " 6 "
24 6265 " " " 6 "
25 6270 " v " 6 "
NOTES:

"7IP NUT" Rapid Assembly Nut with thread elements fabricated from 15-5PH
CRES and outer body fabricated from 2286 CRES, Conforming to Thread

Technology Inc.

Drawing No. 050006 Rev. E.
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L e e

'~MAS§;PROPER“ES
¢ TEST
SE£O. 01—-000
Note 19

S/N_ALL TEST UNITS

\

INSERTION FORCE
TEST
SEO. 02—~000
Note 28

S/N ALL TEST UNITS

Y

INSTALL /REMOVE
CYCLE TEST
SEQ. 03—000

Note 27

S/N ALL TEST UNITS

CROSS THREADING

6006-6096-6155-6197-627

0

RANDOM VIBRATION
TEST WITHOUT BOLT
SEOQ. 06—000
Note 29, 31—36

6039-6075-6137-6190-6265

\

TORQUE LIMIT
TEST
SEO. 09—-000
Note 25, 38

6039~-6075-6137-6190-6265

RANDOM VIBRATION
TEST WITH BOLT Y
SEQ. 05—-000 ,
Note 29, 51-—36 .
G00I-6064-6113-6159-6241
¥
ULTIMATE TENSILE VIBRATION TEST
TEST MIL—STD~—1312
SEQ. 10—-000 — SFO. 08—-000
Note 206 Note 30
G001-6064-6113-6159~6241 6010-6105-6162-6201~6246
STRESS DURABILITY
TEST
SEO. 12—000
: Note 37
6045-6068-6130-6208-6218
FIC. 1 (above).- Test Flow Chart and

Specimen identification for LOT NO. 6

'ZIP NUTS'

Rev. D.

per TTI Document No. €50016,
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as for LOT NOS. 4 and 5, Boeing Standard BAC B30US Series Bolts were utilized as

alsoc meeting the required thread length. The bolts were fabricated from Inconel 718

CRES, and developed a minimum tensile strength of 220 ksi. Prior to use, all test
bolts were treated to peovide a dry film lubricant finish per MIL-L-46010E,

which was requested by The Boeing Company.

All tests outlined for the "ZIP NUTS" in Thread Technology, Inc. Document

No. 050016, Rev. D were conducted at Almay, with the exception of the Random

Vibration tests. The two series of Random Vibration tests were performed at

Consolidated Laboratories, Inc., under the supervision of Almay, The Boeing Company,

and the Defense Contract Management Command. The results of the Random Vibration
tests are presented in Consolidated Laboratories, Inc. Report No. 92218 dated

September 24, 1998, and is attached as an Appendix to this Report.

TEST RESULTS

The results of the warious tests conducted on the MDA P/N 1F44595~1
(?TI P/N 050006) Rapid Assembly Nuts for LOT NO. 6 are summarized in the following
Tables:
Table No. 2 - Results of Weight (Mass Property) Tests
Table No. 3 - Results of 2O Insertion Force Tests
Table No. 4 - Results of 10-Cycle Installation/Removal Tests

Table No. 5 - Results of MIL-STD-1312 Accelerated Vibration
Tests

Talble No. & -~ Results of Torgue Limit Tests

Table Nc. 7 - Results of Ultimate Tensile Strength Tests
Table No. 8 - Results of Cross-Threading Tests

Table No. 9 - Results of Stress Durability Tests

Random Vibration Tests - Consoclidated Report No. 9218.
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COMMENTS

The results of the comprehensive series of tests conducted on the MDA
P/N 1F44595-1 (TTI P/N 050006) Rapid Assembly Nuts indicated that all test nuts
representing LOT NO. 6 exhibited an ability to meet and/or exceed all rated
performance requirements referenced in MDA Spec. Control Drawing 1F44595, and
TTI Document No. 050016. No cracks, deformation, or fractures were observed with
any of the critical tests noted in this Report.

As noted in Almay Report No. C 27150-1 covering the performance results
of LOT NO. 4 Rapid Assembly Nuts, Boeing BAC B30US Series Inconel 718 CRES bolts
were used in testing the "ZIP NUTS", and also for LOT NO. 5. The bolts were
rated at 220 ksi, whereas the earlier tests of LOT NO. 3 were evaluated using
Boeing BAC B30OLE Series Bolts rated at 200 ksi, and fabricated from A286 CRES.
The result of using the higher strength bolts for LOT NO. 6 was the ability to
develop higher ultimate tensile strengths, and higher induced tensile clamp loads
in the Torque Limit tests. The ability to exceed minimum requirements would
appear to indicate an adequate margin of safety for design application.

The LOT NO. 6 fasteners used in the test program are being forwarded
directly to The Boeing Company for information and examination.

The above information and data are accordingly submitted for the use

of Thread Technology, Inc.
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TABLE NO. 2.

RESULTS OF WEIGHT (MASS PROPERTY) TESTS OF

ZO=~HD>A0IBON QZ~=-vFm~ P TOIPRURME <>Zr> —J[L

MDA P/N lF4459§ REV. E (TTI P/N 050006) LOT #6 _,.-SI«,__
RAPID NUT ASSEMBLIES
100518
Almay McDonnell .| Thread ‘Nominal || Maximum Actual Equivalent
Serial| Douglas | Technology | Thread Permissible | Nut Nut
No.” -Aerospace Part No. Size Weight Weight4/ Weight
Part No. 1/ 1/ (UNJF-3B) (1b) 2/1 (grams) (1b) 3/ 4/
6001 1F44595-1 050006 .5000~-20 0.16 59.0 0.1300
" Rev. E '
6006 " " " " 58.9 .1299
6010 " " " " 58.9 .1299
6039 " " " " 58.1 .1281.
6045 "o " : " " 59.2 .1305
5064 " " " " 58.8 .1296
6068 " " ‘ " " 59.3 .1307
6075 | v " " " 58.7 .1294
6096 " " " " 59.1 .1303
6105 " v " " 58.5 .1290
6113 " " " " 58.5 .1290
6130 " " " " 59.0 .1300
6137 | " " " " 58.7 .1294
- 6155 " " " " 59.1 .1303
6159 " " " " 58.9 .1299
6162 " " . " " 59.1 .1303
6190 " " " " 58.7 .1294
6197 | " " " " 58.8 .1296
6201 " " " " 58.5 .1290 L
6208 " "o " " 58.5 .1290 0O
6218 " " " " 59.2 .1305 s
6241 " " " " 58.9 .1299%
6246 |. " " " " 58.7 .1294 A
6265 " " " " 59.0 .1300 N
6270 ' " " " " 58.8 . .1296 g
8
E
S
NOTES: C
. . A
1/ "ZIP NUT" Rapid Nut assembly with thread elements fabricated from 15-5PH L
CRES and outer body fabricated from A286 CRES, conforming to Thread Technology |
Inc. Drawing No. 050006. ‘ F
2/ Maximum Nut permissible weight per Note 19, MDA Spec. Control Drawing o
T 1F44595, Rev. E. R
3/ Test nuts are within maximum weight limit, and conform to Note 19, ?
Spec. Control Dwg. 1F44595. A
4/ Mass Property test conducted on September 10, 1998 in accordance with
Sequence No. 01-000, TTI Document No. 050016, Rev. D dated 8/18/98. Test ’
conducted using W.M Welch Scientific Scale. n

>
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TABLE No. 3 M
- A
"""" ™ RESULTS OF 2° INSERTION FORCE TEST OF Y
MDA P/N 1F44595 REV E (TTI P/N 050006)
LOT # 6 RAPID NUT ASSEMBLIES ST -
E‘;—] o-05-93 i
. P A
\ Nominal Maximum 2 TEST R
Serial | MePonnell | Thread Thread Permissible |INSERTION|  COMMENTS c
No. 22$gi:zce gzizngiogy Size Insertion FORCE H
Part;No 1/ ’ l/. (UNJP-3B) TForce (1b) Y
‘ g L (1p) %/ 3/
1
6001 1F44595-1 050006 .5000-20 5 4.0 Acceptable k
Rev. E . 3
. T
6006 " " " " 3.7 Acceptableée 1
6010 " " " " 3.4 Acceptable N
6039 " " " " 2.5 Acceptable @
G048 " " " " 3.3 Acceptable
6064 " " v " 3.6 Acceptable c
6068 " " " " 3.6 Acceptable 2
6075 " " " " 3.4 Lcceptable P
60c6 " " " " 3.3 Acceptable 0
6105 " " " " 3.7 Acceptable R
611 " " " " 3.5 Acceptable A
6130 " " " " 4.1 Acceptable T
''''' 6137 " " " " 3.4 Acceptable é
6155 " " " " 3.5 Acceptable N
6159 " " " " 3.9 Acceptable
6le2 " " " " 3.3 Acceptable
6190 " " " " 3.1 Acceptable
6197 " " " " 3.3 Acceptable L
6201 " " " " 2.6 Acceptable o
6208 " " " " 3.8 Acceptable s
6218 " " " " 2.7 Lcceptable
6241 " " " " 3.4 Acceptable A
6246 " " " " 3.5 Acceptable 2
6265 " " " " 3.3 Acceptable E
6270 " " " " 2.5 Acceptable L
E
S
NOTES:
1/ "ZIP-NUT" Rapid Nut Assembly with Thread elements fabricated from 15-5PH
CRES and outer body fabricated from A286 CRES conforming to Thread Technology
Inc. Drawing. Co. (£50006.
2/ Maximum inserticn force at engagement angle of 2o maximum per Note 28,
MDA Spec. Control Dwg. 1744595, Rev. E.
3/ Test conducted installing P/N BAC B30US8U22 dry film coated belts thru
steel bushing into P/N 1F44595-1 Rapid Nut Assembly seated against 20
face. Installation force measured using Chatillon Model DPP1C (0-101b)
L Force Gage.

4/ Incertion Force Tests conducted on September 10, 1998 in accordance with
Sequence No. 02-000, TTI Dccument No. 050016, Rev. D dated 8/18/98.
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Page No

Report No.G2ll20=3.

RESULTS OF MIL-STD-1312 ACCELERATED VIDBRATION
(TTI P/N 050006) LOT # 6

TEST OF MDA P/N 1F44595

RAPID NUT ASSEMBLIES

ST
(o-05-7%

0.?50" NN
@ @@@ @ 2%1 Zi

TYPICAL MIL-STD-1312 VIBRATION FIXTURE

OX=ediramet B TOBIPMAME <SPXrDP> -

conform to requirement without failure.

Spec- TLST Mating kssembly | Test |Vibration [NUMBER OF OBSERVED
imen | PART NUMBER Test ,/|Torque Ampli- |[Frequency| TEST ROTATION
No. 1/ | Fastener |(in-1b) 34 tude 4/ (cpm) CYCLES
6010 1F44595-1 B3CUS8U22 1125 0.450 1800 10,009 No Rotation
REV. E 20,000 No Rotation
(TTI 050006) 30,000 No Rotation
6105 1F44595-1 B30US8U22 1125 .450 1800 10,000 No Rotaticn
. REV. E 20,000 No Rotation
(TTI 050006) 30,000 No Rotation
6162 || 1F44595-1 B30US8U22 1125 .450 .1800 10,000 No Rotaticn
: REV. E 20,000 No Rotation
(TTI 050006) 30,000 No Rotation é
6201 1F44595-1 B30US8U22 1125 . 450 1800 10,000 No Rotation 5
" REV. E 20,000 No Rotation A
{(TTI 050006) 30,000 Nc Rotaticn N
L
‘ E
6246 1F44595-1 B30US8U22 1125 . 450 1800 10,000 Nc Rotation :
REV. E 20,000 No Rotation s
(TTI 050006) 30,000 No Rotaion
NOTES: c
- A
1/ "ZIP NUT" Rapid Nut Assembly with Thread element fabricated from 15-5PH L
CRES and outer body fabricated from A286 CRES conforming to Thread Technology !
Drwaing 050006. g
g/ Test bolt was Boeing BAC B30US8U2Z dry film coated INCO 718 CRES. B
3/ Test nuts installed in vibration fixture per MIL-STD-1312, Test 7. Seating N
torqué per sequence No. 08-000, TTI Document No. 050016, REV D. i
4/ Vibration test conducted in Sonntag SF-10-U fatigue machine per test A
procedure of MIL-STD-1312, Test 7, on September 19,1998.
5/  Maximum premissible rotation noted at 30° per Sequence 08-005. Test nuts l

ZO==->»pm09m00

e
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Report No.C21150:3.

/O~ as -9 TABLE NO. 6

RESULTS OF TORQUE LIMIT TEST OF MDA P/N 1F44595-1
(TTI P/N 050006) LOT # 6 RAPID NUT ASSEMBLIES

41
A
L
M
A
Y
R
E
S
E
A
R
o
Serial| McDonnell Thread Nominal Mating Installation Induced H
No. Douglas Technology Thread Test Torgnue Tensile &

Aerospace Part No. Size Bolt (in-1b) Clamp
Part No. (UNJF-3B) Load T
3/ 1/ 1/ 2/ -3/ (p) 3/ 4/ B
1
’ T
6039 1r44535-1 050006 .5000-20] B30US8U22 2,040 32,930 ;
Rev. E G

6075 " " " " 2,040 28,224
6137 " " " " 2,040 32,448 c
6190 " " " " 2,040 31,824 o
6265 " " " " 2,040 2,592 :
o
R
A
T
i
o
N

NOTES::

1/ "ZIP NUT" Rapid Nut Assembly with Thread elements fabricated from 15-5PH L
CRES and outer body fabricated from A286 CRES conforming to Thread (o)
Technology Inc. Drawing No. 050006. s

2/ Test bclt was Boeing BAC B30USBU22 dry dry film coated INCO 718 CRES, rated
at 220 KSI minimum tensile. :

3/ Torque limit test conducted on "ZIP NUT" perviously subjected to random P
vibration tests without bolts (refSequence 06-00C). Torque limit test E
per Sequence 09-000, TTI Document No. 050016, Rev. D dated 8/18/98. Each L
"ZIP NUT" installed in calibrated strain gaged load cell, and torqued to E
2,000 in 1b. Induced tensile clamp load okserved and recored. Test s
conducted on October 1, 1998.

4/ Examination of "ZIP NUT" after disassembly indicated no evidence of
deformaticn of failure. 211 nuts functional and operable.

Test bolts did not fracture. 2
L
|
3
o
R
V
A

[)

D

L)

L
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Report No.C27150-3 A
Table No. 7 2
RESULTS OF ULTIMATE TENSILE STRENGTH TESTS Y
OF MDA P/N 1F445%5, REV. E (TTI P/N 050006)
LOT # 6 RAPID NUT ASSEMBLIES .*SI R
E
jo~05-7 s
A
R
C
Spec~ NUT Nominal |AXTAL TENSILE STRENGTH Test H
imen | PART NUMBER |Thread (1lbs) Type Failure Temp . L
o Size Spec. Reqt.| Test Nut °F
o 1/ pec. 5ed i/ 4/ .
]
E
6001 | 1F44595-1 .5000-20 27,500 42,200 Bolt Treads Break Room S
REV. E T
(TTTI 050006) ;
" 1 G
6064 ' " 42,100 Belt Threads Break "
C
6113 " " " 42,900 Bolt Threads Strip " 2
t n '
6159 ! " 42,700 Belt Threads Break " O
R
6241 " " " 42,300 Bolt Threads Break " :
i
o]
N
L
o
s
A
N .
&
E
L
E
S
L od
A
NOTES : ll.
1/ "ZIP Nut" Rapid Nut pssembly with Thread elements fabricated from 15-5PH F
CRES and outer body fabricated from A286 CRES conforming to Thread Technology g
INC. Drawing NO 050006. N
2/ Test nuts previously subjected to random vibration test with mating bolts 1
per Schedule 05-000, TTI Document 050016, REV. D. A
3/ Minimum axial tensile load requirement per Note 28, MDA Spec. Control
Dwg. 1F44595, ,
ﬂ/ Test nuts tested with Boeing BAC B30US8 INCO 718 CRES Bolts. Ea.ch nut torgued

to 1,125 in-1b prior to Tensile Test.

in Satec 400 HV Universal Tensile Machine.

Test conducted on September 25,

L)

*
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Report Noz27120-3

ST
jo-0S ~9PD

TABLE NO. 8

RESULTS OF CROSS~-THREADING TEST OF MDA P/N 1F44595-1
(TTI P/N 050006) LOT # 6 RAPID NUT ASSEMBLIES

4

o o
Serial | McDonnell Thread Nominal 8 2
NG. Douqglas Technology Thread Installation |Installation COMMENTS
Aerouspace Part No. Size Torque
Fart No. & 1/ (UNJT-38 2/ (in-1b) 3/
6G06 1F 44595-1 050006 .5000-20 Nut engaged 840 No Failure
Rev. E
6096 " o " " Nut engaged 840 No Failure
6155 " " " Nut engaged 840 Ne Failure
6197 " " " Nut engaged 840 No Failure
6270 " " " Nut engaged 840 No Failure

NOTES:

1/

"ZIP NUT" Rapid Nut'Assembly with Thread elements fabricated from 15-5PH
CRES and outer body fabricated from A286 CRES conforming to Thread
Technology Inc. Drawing No. 050006.

Cross-Threading test conducted in accordance with Sequence 11-000, TTI
Document No. 050016, Rev. D dated 8/18/98. Boeing BAC B30US8U22 dry film
coated INCO 718 CRES test bolt inserted in bushing fixture into "ZIP NUT"
seated at 8°. Test bolt successfully engaged nut approximately half-way
into the nut.

Special 69 wedge removed from bushing fixture leaving "ZIP NUT" seated
against 2° face of bushing. Installation torque applied from the bolt
head until “ZIP NUT" fully seated at 2°. After nut removal, examination
indicated no evidence of deformation and/or fracture. Test nuts fully
operable and fuctional on completion of test schedule. Test conducted

on September 28, 1¢98,

WUMFEMAZ> WOr —— ZO=-P>BOTIRNON QZ=-im- » IOBPMAMS <PEr> —

—— >=ZHOM=r>»0

L)
L)

D
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Report NoS27150-3

TABLE NO. 9

ST
j0-05-9%

RESULTS OF STRESS DURABILITY TESTS OF MDA P/N 1r44595-1
(TTI P/N 050006) LOT # 6 RAPID NUT ASSEMBLIES

Serial | McDonnell Thiead Nominal Installation | Induced |Ro. of
No. Douglas Technology Thread Torgue Tensile |Hours COMMENTS
Aerospace Part No. Size (in-1Db) Clamp at
- TNIF-33 ad. Load
Part No..l/ 1/ (UNJF-3B) 2/ Lo1 2/ oa 3/ 3/
— -~ (1b) =~ = —
6045 1F44595--1
Rev. E. 050005 .5000-20 1,500 22,416 96 No Failure
6068 " " " 1,500 22,272 96 Ne Failure
6130 " " " 1,500 21,840 96 No Failure
6208 " " " 1,500 22,080 96 No Failure
62138 " " " 1,680 22,512 96 No Failure

TS
&
- ZO==>®OIBON QZ—=um=- ® IOR>PMUIMD <PTrd>

NOTES:

1/ "ZIP NUT" Rapid Nut Assembly with Thread elements fabricated from 15-5PH é
CRES and outer body fabricated from CRES cenforming to Thread s
Technology Inc. Drawing No. 050006.

2/ Stress Durability test conducted in accordance with Sequence 12-000, TTI A
Document No. 050016, Rev. D dated 8/18/98. "ZIP NUT" installed on BAC 2
B30US8U22 dry film coated INCO 718 CRES Bolt (220 KSI min. UTS) in strain E
gaged load cell. Nut torqued to develop minimum tensile clamp load of L
21,5000 + 250 1b. E

3/ Minimum exposure under lcad for stress durability test noted at 96-hours 3

- Stress durability test started on September 25, 1998 and disassembled on
September. 29, 1998.

4/ Examination of "ZIP NUT" after stress durabilty exposure indicated no
evidence of crack of failure of the nuts. Test nuts were functional and C
operable on completion of test exposure. :

|

F
0
R
N
|

A

L)

D

L)

7
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Lonsolidated Laboratories, Inc. REPORT NO. 9218

732 Arrow Grand Circle

Covina, Californmia 91722 PAGE 1 of 18
(626) 915-8991
FAX (626) 966-3156 September 24, 1598

TEST REPORT

Almay Research & Testing Corporation
1415 Newton Street '
Los Angeles, California 90021

Subject: Vibration Test on Ten (10) Specimens of P/N 1F44595
(TTI P/N 050006), Rapid Assembly Nut, S/N‘s 6001, 6033,
6064, 6075, 6113, 6137, 6159, 6190, 6241 and 6265

This will certify that the units above were subjected to the Vibration Test of the
referenced documents in this Laboratory in the manner and with results as described
below:

1. REFERENCES

1.1 Purchase Order No. 989 dated 9/4/98 from Almay Research & Testing
Corporation.

1.2 Thread Technology, Inc. Document No. 050016, Rev. D, dated 8/18/98:

Acceptance/Qualification Test Plan and Procedure For ¥%-20UNJF-3B ZipNut P/N
050006 and MDA 1F44595.

1.3 McDonnell Douglas Drawing No. 1F44595: Nut, Rapid Assembly.

2. PURPOSE -- The purpose of this test program was to subject the units to the
Vibration Test of Reference 1.2, Paragraphs 05-000 & 06-000 and Reference
1.3, Notes 29 & 31 - 36. Five of the units (S/N's 6001, 6064, 6113, 6159 &
6241) were to be assembled onto the mating bolt, torgued to 1,125 + 200 in-1b
(93.75 + 16 ft-1b) and monitored for rotation during the test. The remaining
five units (S/N's 6039, 6075, 6137, 6120 & 6265) were to be held in place
with %" (non-mating) bolts. The units were to be examined for physical
damage and returned to Almay for disposition after completion of the test
program.

3. SUMMARY -- The units were subjected to the Vibration Test as required. The
procedures and results of the test are shown on the laboratory instruction/
data sheet, test log and plots which are reproduced as subsequent pages of
this report. S/N’‘s 6001, 6064, 6113, 6155 & 6241 exhibited no rotation in
excess of 30°. Examination of the units after completion of testing
disclosed no visible evidence of damage or deterioration as a result of the
test conditions. The units were considered to have passed the Acceptance
Random Vibration Test as conducted in this Laboratory and were returned to

Almay for disposition after completion of the, ggstgg;og;ajééfal

Test y: L. L. Frye concursel: L er' (A / )

Report By: D. D. Huff DCMMS Quality Assurande Representatiggfr

Prepared By: ‘—QZ

Dale D. Huff, T

4£§ﬂ§§neer

- 'd

Approved By:
P.-W- Harty, P. E., Laboragpry Director
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Lonsolidated Laboratories, Inc. REPORT NO. 9218

732 Arrow Grand Circle
Covina, Califormnia 91722 PAGE 2

(626) 915-8991
FAX (626) 966-3156

TEST REPORT

TEST EQUIPMENT -- The following items of test equipment, maintained within
the current applicable calibration period, were used to conduct the test:

-Accelerometer: Endeveco Model 2233E, S/N AF51, ID/N 2106-54, 58.0 pC/g,
+2.6%. Calib. due 12-1-98, 6 meos. Used with Endevco Model 2721B, S/N
CY05, ID/N 2104-4, charge amplifier. Calib. due 11-1-98, 6 mos. Used to
monitor and control vibration input levels.

-Torgometer: Snap-On Model TE100L, ID/N 304, 0 to 100 foot-pounds, torgque
meter. Calib. due 8-11-99, 12 mos.

-Vibration Exciter: MB Model C-50, S/N 168, ID/N 2005, with MB Model T451-B
power amplifier, S/N 119, ID/N 2008, rated at 5000 force pounds. Used
with Hewlett-Packard Model 5427A, S/N 282, ID/N 2006, vibration control
system. Calib. due 11-5-98, 6 mos.
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Lonsolidated Laboratories, Inc. REPORT NO. 9218 =

732 Arrow Grand Circle 3
Covina, California 91722 PAGE
(626) 915-8991

LAB DATA SHEET

Part No. 1F44595 S/N Sample__ 1 - 10 Job 9218
Description Rapid Assembly Nut Co. Almay
Page 1.0
TEST: VIBRATION Start Cptd
To Spec: Date P 18/ M
- - M ke O
050016, Rev. P, Paras. 05-000 & 06-000; Test By N S v
Dwg. No. 1F44595, Rev. E, Notes 29 & 21 - 36 Photo il [ I ~ T
Ph Reqg’d IS
oto Reg YES Uﬁﬂd wgp
1. BAxis Identification:

X -- Parallel to the axis of bolt insertion through the nut.
Y -- At random radially to the body of the nut.
Z -- Mutually perpendicular to the X and Y Axes.

Assemble the first half of the nuts onto the mating bolt through an appropriate
fixture plate until seated against the washers and tighten finger tight.
Gradually tighten to 1,125 + 200 in-lb and then mark the units in order to
observe rotation as a result of the vibration. Secure the fixture plate to a
vibration cube. Mount the composite assembly on the head of the vibration
exciter, with the axis under test being changed by changing the orientation of
the fixture plate on the cube. Mount a control accelerometer on the fixture
plate adjacent to the mounting interface of the units. As a minimum, the
accelerometer signal shall be recorded during all test runs.

Subject the units to the following levels of random vibration.

Hz . PSD :/Hz Slope, dB/Oct

20 0.04 ---- , ,

50 0.80 +9.8 ==
400 0.80 -———— Tolerances
2000 0.028 -6.3 20 -~ 2000 Hz; +2 dB

Overall: 23.1 g__ + 10%

On each axis, equalize and vibrate the unit for 510 + 5.1 seconds at the full
level listed above. Make a computer print-out of the control equalization for
each axis of vibration. Check off 0.K. completion below:

X Axis 4 Y Axis L z Axis__ L~

Any visible evidence of physical damage? N O

<
Any rotation in excess of 30°? /$/42 f@fﬁ

Assemble the other half of the nuts to an appropriate fixture plate using 3/8
inch bolts. Secure the fixture plate to the vibration cube on the head of the
vibration exciter, as stated in Step 2, above, and repeat the procedures of Step
3, above. Check off O0.K. completion below:

X Axis v Y Axis L= Z Axis L
Any visible evidence of physical damage? AL

List test equipment used on the Test Equipment List, attached.
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732 Arrow Grand Circle
Covina, California 91722

4
(818) 915-8991 PAGE
TEST REPORT
Type of Test Random Vibration Job Number ‘72-/f
Specification Customer R L S )

Specimen Description
Sample Qty._/Z Part Number

Serial Number

Frequency (Hz) Level
Duration
Fram To dB/Oct g' /Hz Overall (ng)
sEE P2 s el
Tolerances:
NOTES:
Date Time Axis Comments
/P55 /P20 28] s f 7S ok Ber wals 5 20 Zg,
/.25 Z | s75r7 fonitn LIS, s bi- SOEY, 545
2 %) w7 Fi s P
/33 Z |\ Ax2
VG Y | Ten 7 i D8, sh-5 08 8 S
525 w, % Lol7s
052 7 LEAD
/2. 00 X 5 2R 7 A o 2, V/p” s //J/f////
/208 X | £ars |
SfEcop K/PE/J/I”AW/;/ Jo Rl |
inspector

Technician —/f@/—— éhcfij
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PP . 9218
Covina, Califormia 91722 REPORT NO
18
(818) 915-8991 PAGE 5
TEST REPORT
Type of Test Vf/f'ﬂj/‘gﬂ Job Number /0 2/
Specification Customer__ A L Ar £ )

Specimen Description
Sample Qty._ /2 _Part Number

Serial Number

Vibration/Shock Test Log:
Date Time Axis Comments
-/ 2P S AT L E
L2/ =8 /) <7 £F5
| s058% = 0 Fr o p5
| 8//3 = 25 FArsF,
| Sorzred b EC0s 5752 7
| | | for7s 27 o fr O |
/3/) 7 ot fff/;/ef Kracon, L1 £ )’//v—o/ﬂﬁ/) i
| 6/S S 1y T Bkt s e Lol 77
/325 | X | Faz
1358 ¥ | sZae 7 topnton VIE, s soo),
| /52 2ol 7e
/13¢5 v | Fao.
/3. 53| z | s2r7 Contn .5 St 20,
LS55 o Bl sr
2wy Z | D,
LlcordiEgl SlE2 A lony [o8800 L
EA— s = /42 THLES
e —B/SE = .57 g
S| o pan/Ert spy” Bp50 E255 5037
BL7S S/ 57 sor e F For s
THfoas gt tenl s g ol el
SERE L i D L) e SR
Y2 = SR o oms LA
/4. 25| = /E/\/DQ/
Inspector ‘Technician Zéy@/ﬁé

==
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732 ArrowGrand Circle
Covina, Califormia 91722
(818) 915-8991

REPORT NO. _ 9218

PAGE 6

TEST REPORT

Type of Test
Specification
Specimen Description

Sample Qty._//Z’ Part Number

V/i/?ﬂifﬂ Job MNumber ;Z/DO’

Customer  ALAA77 4L

Serial Number

Vibration/Shock Test Log:

Time l

Date Axis Comments
Z/ER 1950 Y e Gl Suwitn, VoS sh- £/00,
L2585, LP32, L0275, B/F77
orys Y E A2 i
/4470 X | s e B 05 o o -
/4,551 X | #an

N gL ES oo D, (@

Insgpector

ot CL
. . . 15)/) 5%
Technician ’ e,

7/
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Consolidated Laboratories, Inc. REPORTNO.____ 9218
> 732 ArrowGrand Circle
Covina, California 91722 PAGE 7
\ (626) 915-8991
TEST REPORT
SP 18 B
P/N 1F44585 S/N 6064, 6113, 6241 WITH BOLTS RANDOM VIB. X AXIS
POST TEST ELAPSED TIME = 512 SECS AT .00 D8
RMS LEVEL = 23.11 G’S DELTA F = 4,883 DOF= 304 AWF= 10

10N 6 sorR/HZ
1
s
. /
Vit TR
/ N
N
7 N
/7 NPR\
S e N

-3-4

18.5

10 0 Hz LOG ALMAY,

RAPID ASSEMBLY NUT

2002

5
INSE
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Lonsolidated Laboratories, Inc. REPORTNO._____ 9218
732 ArrowGrand Circle

y Covina, California 91722 PAGE 8
\ (626) 915-8991
TEST REPORT
SEP 18 ngg
P/N 1F44595 S/N 6064,6113,6241 WITH BOLTS RANDOM VIB. Y AXIS
POST TEST ELAPSED TIME = 512 SECS AT .00 DB
RMS LEVEL = 22.99 G’S DELTA F = 4.883 DOF= 304 AWF= 10
10N ¢ sor/HZ
1 &
Cg‘_:/
. /
— aV S vr\ 2\
N/ i \ \\
/ P DN
/ / “(\ \\
/ NEBNEAN
/ // N \
AL/ LD,
/ U/ | N
/) N\

-3

18.5

10 0 Hz LOG

2002
ALMAY, RAPID ASSEMBLY NUT




Consolidated Laboratories, Inc. REPORTNO.____ 9218

732 ArrowGrand Circle

‘ Covina, California 91722 PAGE £l
\ (626) 915-8991
TEST REPORT
8P 18 ;o

P/N 1F44585

S/N 6064, 6113,6241 WITH BOLTS RANDOM VIB. Z AXIS

POST TEST ELAPSED TIME = 512 SECS AT .00 DB
RMS LEVEL = 23.08 G'S DELTA F = 4.883 DOF= 304 AWF= 10
10N & sgrR/HZ
1
D / - A A
s N A%
N
/ \
\ \
/ N N
/ / \\ \
AL/ N
/. N
// )
-2
-3
19.5 2002
10 0 Hz LOG ALMAY,  RAPID ASSEMBLY NUT
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Covina, California 91722 PAGE 10
\ (626) 915-8991
TEST REPORT
SEP 18 mgg
P/N 1F44595 S/N 6001,6158 WITH BOLTS RANDOM VIBRATION X AXIS
POST TEST ELAPSED TIME = 812 SECS AT .00 DB
RMS LEVEL = 23.03 G’S DELTA F = 4,883 DOF~ 304 AWF= 10
16N G sor/HZ
1 &
cLY
5
INSP
/lr
o]
/ A\ n 1]
/ /r'\\/ LAWARVIR R #’LA‘\J' \\
<
vaal (
N
N
/ N N

\ |
N\

-3

19.

5
10 0 HZ LoG

ALMAY,

RAPID ASSEMBLY NUT

2002
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Consolidated [.aboratories, Inc. REPORT NO. 9218

732 ArrowGrand Circle

Covina, California 91722 PAGE 11
\ (626) 915-8991
TEST REPORT
SEP 18 198

P/N 1F44585 S/N 6001,6159 WITH BOLTS  RANDOM VIBRATION Y AXIS
POST TEST ELAPSED TIME = 512 SECS AT .00 DB

RMS LEVEL = 23.15 G'S DELTA F = 4.883 [DOF= 304 AWF= 10
10N G sgr/HZ

15,
i~
”vs,o

| 0 N
Vi R

18.5 2002
10 0 Hz Log ALMAY, RAPID ASSEMBLY NUT
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Lonsolidated Laboratories, Inc. REPORTNO.____ 9218
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