Index

—

Qualification April (4, 1998

Test Procedure

Test Resulis

Test Report

Laboratory Data

Vibration Test Set Up

Results of Production Acceptance Test (Lof 4}
Resulis of Weight (Mass Property) Test (Lot 4)

. Resulte of TTHimate Tensile Strength Tests

10. Results of Cross-Threading Tests

1%, Results of Durability Tests

12, Test Repoit May 29, {998

13. Laboratory Data Sheet

14 Vibration Test Set Up

15. Results of Production Acceptance Test Tuly 29, 1998
16. Recnlte of Weight (Macs Proparty) Tests {Lot 3]
17. Resuits of 2° Insertion Force Test (Lot 5)

18. Results of 10 Cycle Install At 100/Removat Test
19. Results of Accelerated Vibration Test (Lot )
20 Results of Torque Limit Test (Lot 3)

71. Results of Ultimate Tensile Strength Tesis

2. Resulis of Cross Threading Tests (Lot 5}

23. Results of Streas Durability Tests (Lot §)

24, Test Report July 25, 1998

25. Laboratory Data Sheet

6. Results of Production Acceptance Test (Lot 6)
27. Resulis of Weight {Mass Property} Test (Lot 6)
28, Resuits of 2° Insertion Force Test (Lot 6}

29. Results of 10 Cycle Installaiion Tests (Lot 6)

2 W NS AW



30, Resulis vl Acceloraied Vibration Teasts (Lot &)
31. Results of Torgue Limit Test (Lot 6)

32. Results of Uitimate Tensile Strength Test {Lot 6)
33. Resuits of Cross Threading Test (Lot 6}

34. Results of Stress Durability Test (Lot 6)

35. Test Report Sept. 24, 1998

36, Laboratory Data Sheets



FEPORT WO, ¢ 27150

RESULTS OF TEST EVALUATION OF McDONNELL

DOUGLAS F/W lF44595 REV. D (TTI F/H 050006)

HAPLY ASSEMBLY NUTS (SIF WUTH) , LUT HNo. 3,

SUEMITTED BY THREAD TECHANOLOGY, INC.,
STERLING, VIRGINIA

Arves T T4, 1908

ZO PP OTRO0 QZT—-lim=-l 2 XORFMAAN pyrre»

Thread Technology, Ine. F.C. Wo. 1758

fRef: McDonnell Douglas P.O. Ho. 78990851
MLRE b eact 1521 "‘ﬂﬁﬂ]

L
Q
5

Harry 5. renner, [ZEN
Directo f Research

Defenoc Logiotlios hoaney The Reacd g COmpany

Defense Contract Management Command Space Systems Diviszion

KSIF?1;;W ﬁhrj;rﬁxj

T Dol
fwality Assurance Reprecentative Quality Engineer
TCMDW-GRODA FProcurenent Quality Assurance

ﬂmm |l prohibfwd withou? prior writtem coment of ALMAY RESEARCH & TESTIMG CORP,

]
L of iy repapf (m winse wr In pmil hn pwhAidsiry s msdTeeibihing ;‘




PACKING LIST NO.
PL 27180-1

CI-* ALMAY RESEARCH & TESTING CORPORATION

L3 . .
_— 1415 Newton Street, Los Angeles, California 90021

Area Code 213, Phone 746-18553

SH{PFED TO:

50LD . mumr BOEING MOMBANY
hITl:

T SPACE SYSTEMS DIVISION
5301 Bolsa Rvenne Mr, Paul Smadde
Huntington Beach, CA 52647 ME; HOL7=-D&OS

CurT. cEogo um SHIRP NG DATE SHIFRFED WIA INVOICE DATE
Thread Technology 175p 5/7/798 Almay Delivery % 10 QAYS / MET 30

UKIT BAICE AMGUNT

ITER ALMaY REFQAT MO, OESCAIFTION

1. c 27150 One (1) copy, &lmay Test Report,

"REesulis of Test Evaluation of McDonnell
Touglas P/N 1F44595, Rev. O {TTI P/N 050006}
Rapid Assenmbly Nuts (Zip Nuts), Lot Wo. 3,

_ Submitted by Thread Technelogy, Ine.,
Sterling, Virginia®

[

. Twenty (20} each, Lot No., 3 Rapid Asgembly
Muts (Zip Huts) used in support of above
test evaluation program, and authorized by
Thread Technology, Ing. for direct return

to The Boeinag Company (19 nuts included in
package: one test nut previously deliverad
to Mr. Faul Smudde)

Beceived by

Late

ITERZED MEMORANDUM OF SHIFMENT



s

Page Nu.h..u.ml.'...-m.-

Report No..S. 21128
IHNTRODUDOTION
Thread Technolagy, Inc., 22455 Davis Drive, Sterling, Virginia 20164

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

performance propsrtica.  The nut was identified as a 'Rapid Reesemhily Matrt anaformin

to Mchonnell Douglas asrospace Spec. Contrel Dwg. 1F445393, Rev. D. The nat
manufacturar, Thread Technology, identified the nut as the "Zip Rut", under TTI
Fart Hweber O50006. It was noted that "Zip Mute" were intandad far nee in tha
construction and assembly of Internaticnal Space Station.

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

pualification Teok Plan and Precedurs For L/3-20 UMIF-3H DM 050004 arnd

—- - oA

—

MOE 1744595 in TTI Document Mo, 050015 dated 3}11}98.l In addition,all tests were
to be witnesZed by Defense Contract Management Command, and by The Boeing Company
Cwrmerly MoDoimnell Dowuglas Ag;gansc (MDA} .  The detailed tess ctudy progiam wac
witnessed by the fallcﬁing representatives at Almay:

Defense Logistics Agency
Defense Contract Management Command

Mr. Tom Osborn
Mr. Grag Wolfslam
Mr. Steve Vega

The Doelng Company

Apaee Syatema Division

Mr. Jozeph M. Campa II
Mr. Paul Smudde

The physical test program was initiated on Mavch 11, 19298, and all

tests completed on April 9, 1293. The "2IP NUTS" included in this phase of
the performance evaluation wers idgntified as LOT Mo, 3, The test program was
putlined to shaarve the Sequences and procedures referenced in TTI Document

Mo, 050015, Rev., C.

ﬁ —— RO
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DESCRIPTION

The 'Rapid Assembly Nut' design includes three threaded segments encased

in an outer body housing. The +hreaded segments are positioned in place by

means of two springs, which encircle the threaded segments. The unigue nat design

to be engaged or forced over mating bolt threads to a seated
+ to disengage

permits the nut
sondition. However, to remove the nut requires turning <of the nu
+he fastener From the bolt threads.

The threaded elements ware Cabricated from 15-5FH CRES, wWhale Thle Two

m i
Y

springs were fabricated from Type 202 CRES. The outer housing of the "ZIP NU

O e dsamad M THAITmAAE =frhx

was identified as being fabricated from A286 CRLS. The out size was .5000-20

UHWIF-3B. s .

——

Fa N

The "Zip Nuts"  represenking Lot We., 3 wereserialized by the Manufacturer,

as noted in Takle 1. On the recommendation of The Boeing Company enginsaring

reprasentative, assignment of specimen mumbers fox the varicus test sedquences

—a - e am

was made at random. The Test Flow and Specimen Identification numbexs for this
test program are shown in Figure 1. Care was excercised to maintain specimen
identifications for the evaluatisn étudy.

The 'Rapid Assenbly Buk', as recsived is shown in Figure 2. TFor
information, TTI Drawlng Mo, 050006, and MDA Spec. Cantrbl Drawing LlF44395, I
{llustrating features of the nut desigm, are attached as an Appendix to this Report.
Reprezentative "Zip Nuts" with serial number identification on the top of the
nuts are illustrated for informatien in Figure 3.

Az a special condition for this test evaluation, the test bolts were .

required to have a minimum Hardnessz of Re 36, and a minimum thread length of
0.800-inches. An extensive review of available holts indicated a Boeing Standaxd,
I

pEaC D3IOLE Fabricated from A28G CRDS, and sreated to develop a tensile strength of

200 ksi. The test bolls, which were dry film Iubed at the request of the Boeing

Company, are also illustrated in Figure Z.
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IDENTIFICATION CF RAPID ASSEMBLY KUTS (ZIP NUTE)

RECEIVED FROM THREAD TECHMOLOGY, INC., FOR TEST :
EVLLOATION STULY 1
I
SpeEs= ITI MDmariel 1 Thre=asl Momdnal Lot Maad Pyraceonrsa :
imen SERIAL Douglag Tachnology Thread Huomser ¢
Ro. NUMEER Aharospace Parc Mo. 1/ size = i
Part Ho. =~ = [UNIF=3E] ) —_— —
IR T S e
1 3006 1F44595 Q50006 LS000-20 3 TTI Documeant
Rew . 7 Q5001&, Rev. C ’
_;. L0 " " n e n j
3 3013 " " " 3 " .
4 3014 " " " 3 "
5 Jnle " fl " 3 " |
2 3021 " " " 3 H |
7 021 ' " " " 3 "
g 3024 " " " 3 " - ;
G e " " " 3 L
i0 £ " " " 3 "
11 3029 ... " " " 3 "
1z 3030 " " " 3 "
1z LTeE R " n " 3 u
14 3033 " " " 3 "
15 3034 " " " 3 "
16 3C36 " " " 2 "
17 3039 " " " 3 "
18 3040 " " " 3 "
1z acai " " " 3 "
20 043 " " " 3 "
WNOTES: ,
1/ "Zip-Met" Rapid Muk Zocewhly with rhread alemanis fabricated from 15-5PH

CRES, and outer
Tachnology, Inc.

body fabricated frowm A286 CRES, conforming to Thread
Drawing #¥o. C5000&, Rev. E.




Page No
Raport No.

L MAESE -E‘FEOPERTIES
T TE

ST
So@. @r. ooe

Poke 19

3/0 ALl Test Muts

Y

IMSERTION FORCE
TEST
B0, A2-000

Mot - 20

5/ RLL Test Nuts -

Y

TMSTALL /REMOVE

SYCLE TEST
SEQ. O03-=500
Mk 27

5/N All Test Hukts

CROSS THREADIMNG
' TEST

#3024-3027=-3036=-3043

TEST wWITH BOLT
SEQ. OS—000
rMote Z%9, 51 =50

[ RamMDOomM VIERATION -

i A006~3021-3030-3039

.y

ULTIMATE TEMSILE
TEST

S0, 10000
Fderten Dig

# 3006-3021-3030-3033

RAMDOOM WIERATIOMN

TEST WITHOWT BGOLT
SEM. AR
Noteg 2%, 31—-26

# 3010-3023-3031-3040

TOROWE  LIMIT

TEST
SED, Q5=000
Maote 25, 548

4 30I10-3023-3031-3040

.

VIBRATION TEST
PIL=STOD=-1312

S0 & ~000
MNota S0

¥_3012-3016-3023-3033

STRESS DURABILITY
TEST
SEQ. 12=0D0C
Note

# 3034=-3026-3034-3041

FIG. 1 {(above}.—~ Test Flow and Specimen
identification for LOT Ko, 3 'ZIPNUTS'
per TTI Document He. 2530016, Rew. C
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FIG. 2 (laft}.~ Illesiration of Y
Rapid Assembly Nut {Ziplut) sok-
mitted by Thread Technology, Inc,!
Dloilivg, VAB. Nul corifuimel Lo 1
McDotinell Douglas dwygy. 1F44535,
and identified as TTI BN CHOG0H. A
Tast bolt is Boeing BP/W BAC BIOLE
A236 CRES, with dry £ilm lube
finish, spesifizd for this test
program, Test samples fdentified g
as Lot #3.

ZOm

FIG., 3 fright).- Clase-up view af aerial numbar
ldentification on top of nuls. Twenty nmts were
lincluded in evalEPtion study and all identified.

\

=

 ——
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FIG. 4 (left) .- View of W.M.Welch
Scientific Scale used for mass proparty

tezte, LZipHuts were measured I grams
and cenrsrbod Lo weiylic in pounds. BR1L

nuts were within maximam weighl limit,

Y. Y

- = - -
FIG. 5 ([right).=- Special 2~ face test bushing
used for installation force tests,

e -

FIG. & {left).- Chatilion Model DBELQ (0-12 1h}
Force Gage used for 27 insexrtion force tests,
Gage accuracy was .1 1k, Tweanty nuts from
Lot #3 were tested, andwere within wmaxlmam
Liwit of 5 ib.

— e ERDM=r
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TEST PROCEDURE

The test program on the MDA P/N 1F44595 (TTI P/W 0Q50006) Rapid Assembly
Nuts was cutlined to observe the requirements and procedures referenced in TTI
Document  Ho. GSDOIE.I Particular attention was made of the sequance of teslts to
be conducted. All test eyuipment, {ixturas, gages, sto. were in conformance
with thé requiremants of the ALMAY "Quality System Manual {[0SM)Y dated 6/2/97,
dezigned io satisfy regquirements of MIL--98SER and ISO 9003.

On receipt, the twenty (206} "Zip Huts" were vwisually inspected for
vidence of workmanship, and presence of identifizatien serial numbers. All 20

nuls were then subjected Saguence CGl-000 Mass Properties Test. PEach mut was

.-

weighed usinglgﬁ;w. H. Welcl Scientific Scale, as illustrated in Tigure 4.F_Nﬁt
weight was measured in grams, with an acouracy of 8,1 grams. The eguivalent
nut weight in pounds was determined and recorded for each serial number.

Alter completion of the Mass Property Test, the twenty “Zip MHuks"
were subjected to the Insertion Force Tast per Segquence 02-000 of TTI Document
050816, and MDA Epsc. Control Dwyy, 1F44595, Note 28. A special fixture with a
though hole and one Lace machiﬁed at 20 was usad for this phase of the study, as
illustrated in Figurz 2. The "Zip Hui"” under test was posiitioned on the 20
face, and the mating BAC BIOLESU22 JArv film Jubed AZBG CRES bolt was insbtalled
through the hole to engage the test nut. & chatillon Model DPPLD Force Gage was
applied to the head of the bolt, as illustrated in Figure 6. The force reguired
for full engagemnt with the "Zip Nut" was noted and recorded. Tha calibrateard
Force Gage was accurate to .1 1b. measuresment.

The same twenty "Eip Muta" subjected to Sequence Nes. J1-000 apd
02-000 wers then designated for the Installatienfﬁemov&l.Cycle Test noted in
Sequence 0ﬁ~ﬂ00, and 1F44595, Hote 27. A sguare alloy stesl bushing was used
for this phase of the eveluation, as illustrated in Figure 7. The BAC BIOLEEBUZR

test bholt had a minimum thread length of ©.3800-in. to asswure full thread

Z20—=-p0OWRON NE~-lnm-d 0 ITOXAEPmMOAME <<BTEDs -

vimrmdZr B
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angagement with the test "Zip Nut". The steel buzhing 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 torgus fixture
is ghown for information in Figure B. The test "Zip Nut" was then gradually

torgued to 1200 in-lh. wsin 2 SonrtovsatDaregus Wransh, oo ghown in Figane 9.
Each nut was torqued ten (10} times to 1200 in-l1is, After each installation/
removal cyale, the nut was examined For evidence of deformation and/or fracture.
All rwenty test nnke warva in Egpctignal and cperakle sondition after completicua
of the l0-cyecle torgue acheduls.

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

suparvisisn af Almay, The Rosing Company, and tha Dafinos Conbwact Monagoment

—y

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

732 Arrow Grand Circle, Covina, California, Sequence Wo. 05-000 Randum v;bration
tests with mating holetr inctalled and eorgusd o 1E3E in 1k. were conduosted on
Serial Nes. 3005, 3021, 3030, and 303%. Random Vibration tests withoat mating

bolts were conducted on  Serial Nes, 2010, 2023, 3031, and 3045 in accordance
with Faguenge Me. 06-000 of TII Docsument o, 050016, The ramdom vilbrabiow Lesls’
ware conducted in an MB Model C-50 Vikration Exciter as illustrated in
Figurs 10. Each group of four "Zip Muts" was vibrated in 3-axis. On completion
of the wikbration koot cxpssure, ths nubka wels éxamiutd Lor evidomuses ol [ravluce
and/or deformation. &1L nuts were in functional and operable condition. The
results of the Random Vibration tests are presented in Consolidated Laboratories,
Ine. Neport Moo 07450 attacshsd a3 an Appsndix bo bhis Bepoci.

Vibration tests inaccordance with Sequernce No. DB-000 were conducted

at almay. The vibration testz were chserved in accordance with MIL-STD-1312,

Toae Ty Fouxw "Eip ¥Muta! were doaignated for this test ard included S=rial Hus.
3013, 3016, 302%, and 3033. The nuts were assembled in a vibration tsst Fixsure

conforming to MIL-8TD-1312, Test 7, as illustrated in Figure 11. Each nut was
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mzad withs new Rasing BAC DBICLECUZZ R2DE CRES dry film lubcd kelt and ceagquod

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

in detecting potential rotation and/or movement under the accelsraled vibration
test environment. The test fixture was mounted in a Sonntag SF-10-U Universal
Fatigue Test machine operating at 1800 opm, as illustrated in Figure 12. Tha
double amplitude was adjusted to 0.450-in., as required by MIL-5TD-1212, Test 7.
The vibration tests weres conducted for 30,000-cveles, with periodie inspection
made at 10,000-cycls intervals to detcrmine if rotation or movement had cccourred.
On cowmpletion of the accelerated vibratisn exposure, the "Zip Huts" were remaved

and examined for evidence of deformation or fracture. The +tests indicated no
_ - - |

rotation or ﬁo&ement of any specimen aftex 30,000-cycles.
Torgue Limit Tests were specified in Sequence No, 09-000, and required i
installation of the "2ip Huts" and mating test bolts in a strain qaged load cell.
A special full bridge strain gaged load cell was made for this project by Almay,
Before using the load ¢#ll, it was first calibrated in & Satec Universal Tensile
Test machine, as illustrated in Figure 13. Tha load cell was iecaded in compression,
a&nd corresponding strain geadihgs noted by means of a precision Reistance Bridge {
Indicator, alse shown in FPlgure 13. Three calibration runs were perfurmed, and

the resulting load vs ztrain indications ware plotted in a calibration curve.

The calibration curve is illustratsd in Figure 14.

A man e R Bl

Using the calibration curve, four “Zip Nutes" previously subjected to
the Random Vibration testz without belts. Serial RBas. 23070, 3023 3031, and 304n
were utilized for the Torgue Limit Tests. Each test nut was assembled with a
Boeing BAC BIOLEBUZZ dAry film coated bolt in the lead cell, as illustrated in
Figure 15. The nut onder test was gradually tightened to 2000 in-1b torgue.

The action of tightening the fastener system introduced & compression, or preload
in the fFastenar assembly, which was read out in strain by the Resistance Bridge

Indieator. From the calibration curve. the resultant preload was determined.

“R‘l—_ "...._'_—ﬂ.—_.l—ll..-
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Tha acournoy of the cbxain gaged loead s2ll was one unit of monosuremont,; or 40 1k,
The "Zip Mat" was removed from the lead cell and exomined Ffor avidence of
deformation and/or failure which would interferes with proper applicéticn and
remoral of the "Zip Mwt", ALl kcobk nues were capelles of removal afcex the
initial installation torgue of 2000 in=1h, and wers Ffunctional and oparable.
Thare was no lhdication of deformation in any of the test nkts.

Pove "Fip flute" previcusly subjocbed b the Random Vikzatisn teata
with mating belts were then used fqr Ultimate Tensile strength test in acesrdance

with Sequence 10-000 of TTI Document Mo. 050016, The Serial numbers were: 3006,
2021, 2030, and 3039, Tor this test, Boeing BAC BI0LESU22 A286 CHES bolts with

dry film luﬂgzzant were emplqyed. The bolts were rated at 200 ksi minimai_
tensile ‘Etrength ard were considered strong enough to develop the full rated
strenyth of the test "Zip Huss". To permit sssembly and torquing, the faéteners
were installed in a compression-type tensile fixture as shown in Figure 16, Each
test nut was tightensed to 1125 in-1b, with cafe taken to aszsure full thread
engagement of the holt threads in the "Eip Mut". The test fixtures conformed to
¥IL-STD-1312, Test B. The tensile strength tests were conductad in a Satec
400HV Universal Tensile Test Machine, az illustrated in Figure 17. Each nut-~bult
¢ombination was loaded to failure ta develon the full rated strenath of the
fastenera. The failing load and nature of failure were noted and recorded.

Four "pr Huts" wers subjected to the Cross-Threading Test cutlined in
Sequence 11-000 of TTI Doonment Moo AQROOTE. Snr4a1 rumbers wara: 124, N7,
3036, and 3043. &n alloy steel bushing fixture with athrough hole was used,
which was sgquare on ohe end, and ingorporated a 2° Face on the oppasite end.
L special 6° wedge was positicned on the 2° face of the bushing presenting an

effactive face angle of BG+ The test bolt was installed through the bushing to

. el . , .
engage the "Bip Mut" at 3, a5 iilustrated in Figure 1B. The tesst bolt was

cavable of engaging the "Zin Not" approximately half the depth af rhe mirt fhreads.
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FIE. 7 (left).- View of sgquare test bushing wit:
with Bolt engages in Sipliuc. Twenty nubs were
each inszalled at 1200 in-lb for Len ovelas.
BAC B3CLED bolt was selested for project to
assure minimum thread longih of 0.300-in. =o
brovide proper thread engagemert with TipMut.

4]h!r'h-_J

FIG. 8 {right).= Test bushing mounted in
Lorgue fixtors to prevent wisaligmment or
retation during MW-cycle installagion test.

FIz. 8 {lefr).- Sturtevant Torgue Wrench
unead in doevoloping 120¢ in 1b inotallabien
torgue, ALl ZipHubs satisfactorily passed
10-cycle insrallation test withouwt failure.

ZO——A RO TRON QL amAm— B T

FIG. 10 {right).— MB Mede] ©-50 Vibration

EXCiTer used EOY TANAOW Vikrabiliun tesSts
conducted at Conselridaled Labkoratories,
Inc,, Cowvipna, CA. Results of racdem
wibration tests are noted in Consolidated
Report Mo, 8746, included as an Bppendix
te this Beport.
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FIG. 11 {lefu),.- Zipluts fnstalied iw
vibration test Fixrpee confoeming tu

MEL=STD-1312, Test 7. aAfter installaiion
Lorquing. note and wmaeiag bolbo ey
suribed to detect pussible rotation

during acoelerated wibrarion tegst,

R EAh

T ——

1
)

FIZ. 12 {xiwgbii}.= View ar Sonntay SF=-101
Universal Fatigue Testh Mazhine uwsed for
accelerated vibratiun test to 0, 0c0-
cycies,. Test conducted ai Alinay.

e n.:n-hnunl s

FIG. 13 (left).- Test set-up for strain gag
load ceil calibration in Sate¢ Universal
Tensile Test Machine. Calibration curve
for load cell is shown ip Figure 14.

FIG. 1% iright).- Tese set—up for torgue
limit test in load cell, Applied torgue
resylted in compression load measured pv
Registance Bridge Indicator.

FIC. 16 {lefi) .- COWRresSion-type
tensile fixture used for rensite
strength tests of ZipHMuts, Test
Fixtore design ronformed to ¥IL-
STS-1312. MWabs were zeated iad

]
torqued prior (o tensile eva:uatio:A

-
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Lhe o Wedge Was Thon romoved Trom The race of the bushloey, and Lhe mallig Lol
was then torgued to 840 in-1lb from the holt head end with the "Zip Hut" seated
on the 2 face of the bushing. At the 2® face, full engagement was fealized

in the threads ol the “Lip NUR™. UNeé nUT UNGer TesST Was Then Iumoved aiod

examinad in the threaded areas for deformation and/cr fracture. ALl test "EBip Huts"

satisfactorilly met the installation torgue reguirement from the Bolt head end.
Tho kopt set-up L& shown in Figues 16

The final scheduléd test of the "Zlip ﬁﬁts" was the Stress Durability
Test outlined in Sequence No. 12-000 of TTI Document No. 050018. Four nubts were
tastad ineluding Sorial Moo, 310l4, 1025, INId, and T41.  The "Zip mq;" with the
wmating Boein;-ghc B3DLESU22 A285 CRES dry. film lubed bolt was installed igrﬁhe
calibratgd-ﬂtrain gaged load cell as illustrated in Figura220. The load cell was
healiad up te tha Dacistansa Dridne Indicator, and tha "Zip Mnt" esated fingsr-
tight. Torgue was applied to the nut to develop a minimum azial elamp load of
21,500 ib. With the nut-bolt system under lsad, the fasteners were held for a
minimum of O6-hours. PRead-out of the indured axial elamp load was made by
the Eesistance Bridge Indicato; as shown in Figure 21. After exposure, the
"oip Nuts" were removed, :and: examhndd for.évideneemdfcracka or fracturs, All
teat nuta crxhibited ne Ffadlures aftar ssmplokieon af the Cewacs Duwahildty teata
at room temperature. The specimens were held under load fox 118-hours, and were
considered to have met the Siress Durabkility requirement.

Although the basic teat progrem & outlined in TTI Documant Moo 080014
was completed, one additional test not previously specified was requested by the
Cognizant Engineex, The Boesing Company, Space Systems Division. To determine Ehe
mltimate Lurgue strength capability of The "8ip Mut" and mating BRC B2OLEBUZ2
A784 CRES boltz, the four “Zip Nuts" used earlier for the Cross Threading Tests
were installed in sguaxe alloy steel test bushing and toryued from the bolt head

end v ultdmale Cailuvre. Uider the Orese Throadiag kacbke, tho fastenars had

M




Repar? No C—?'?E_:E'EE.)_
previously been torgued from the bolt head to g4y 1n-ib, Tihe addilivial bergue

tests to failure are noted as follows:

TEIY N*_“ Torgue
Sorial Yo M+imakes
{in=-1h}
3024 2700
3027 3000
3036 2700
{started Lo yield
at 2544}
o040 2700 {Bolt haznd shyip)

TEST ANSULIS

The results of the Weiyht (Mass Property) tests of the MDA P/N 1F44505
{(TTI B/W 0OS0006) Rapid Aséembly Nuts for Lot No. 3 ars presented in Table No. 2.
The twenty "Zip Nais" inspected mll. were within thoe maximum permiszible weight
of 0.16 1lb. and are considered to have met this requirement,

fhe results of the 2° Insartion Foree Tests gonducted on the twenty
samples repressnting LOT. NO. 3 &de sumuwa ized lu Table Ho. 3. The mamdmam
permissible Insertion Force was noted at 5 1b., and all "Zip Wuts" conformed to
this reguirement.

The results o tie ly-oyele lnstallatlor/iemeval Lesia of the MDA
P/ 1P44595 Rapid Wut Assemblics are noted in Table No. 4. The "Zip Huats”
inatalled at 1200 in-1lkb satisfactorily met the lC-cycle exposure without evidence
of failure or fracturs. All nuts were [uwcliovnal and operable for further
testing undar this proyram.

Ac noted earlier, the two sets of Randem Vibration tests wece conduoted

al Counsolidated Lamoratorles, Inc. Theli Repwrl Ho.o 0740 suminrizing the wwoults

.
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FIt. 17 (left).- View
of Satec Uniwersal
Tensile Test Machine
peed in conducting
fensiie slrenghth tests
of Zipliuts. ¥oks test
fixiurs mounting in
test machine. Bl1)l ftest
NUTE Wers carrisd to
failure Lo deveiop full
raved skrangeh of tha
fasteners.

FIG. 18 (rightr— Illustration of spezial
cross threading test Eixture. ZjpHut was first
insta%leﬂ at & to assure initial engagement.
The € wedyge was then removed tu permit: Final
torguing frotm Lolk head ai 2°.

Io-db-ﬂ1ﬁnn PE—=riiAm=< B TORFEmmE L3»Er»

FIS. 1P {leli).—- Installaclon Cooguling é

at B840 in~1b from beolt head to cvomplete ¥

cross threading test evaluation. A

N

&

B

L

£

5

<

A

FIG. 20 (right}.- Ziptiut and mating bolt in ‘.’
strain gaged load cell for stress durabilikby F
test. MNut was torgued to develop 21,500 1bh. -
lead, and held for Se-hours. Leoad wcell R
calibration curve was used to cunfirm M
correct induced preleoad in fastener system. 1
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of Thelr tesis l= dliavhed as oo Apgpeanddsx te this Iepare.

The resulis of the MIL-STD-1312, Test 7 Accelerated Yibration tesis

canducted at Almay are presented in Table Wo. 5. When subjecvted to a geating twrgue

o€ 1195 in=lh.. there was no evidence of rotaticn or loosening after 30,000-cyiles.

The test “Zip Nuts" were comsidersd to conform to the vibration requiremsnt:
witheut faijure.

Phe fomr "Ziyp Nuts" subiected to the Torgue Limit tests at 2000 in-ib
indicated no evidence of deformation or failure. The test results are noted in
Tahle No. &, Test nuts and mating bolts after tast evaluation are shown for
informatian 1w Pignre 22

The results of the Ultimate Tensile Strength tests of the TTI P/R 050006
Zip Nuts are summarized in Table No, 7. The nuts had previcusly been subjected
to Pandem Vilwatimn teoting with maring bolts, Minimom specified lensile
strength was noted at 27,500 1lb. By using the Boeing BAC B3ULESUZZ AZEBG CRES
bolts rated at 200 ksi, tensile strengths in excess of 27,000 lb. were developed,
Tact specimans aftor tenaile atrength avalnation are illustrated far information

in Figure 23.
e _The results of the Cross—Threading tests ceoenducted on the Lot No. 3
Rapid MWut Apscwblise are pressntad im Tabla Ma & 371 nnts were fully seated
at 20 after initial engagement at Bo. No failures were ohserved in this pahsze
of the program.

The results of the Strace Duarability kaste ~ondnctad on the MDD
P/N 1P44535, TTI P/N 0S0006 "zip Nuts" are noted in Table No. 9, While the
minimum requirement under load was for a minimum of 9¢-hours, the actual test
gapuanie was 110 hours., We craehc oxr failures worae Ahearvad nfrer datailed

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

for information in Figure 24 after completion of test exposurs.

#,
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COMMENTS
Thread Technolugy, Inc. Document No. 050016 gutlined an extensive
series of tests intendsd to show capability to meet perlormance regquirements

referenced in MDA Spec. Control Drawing LFAa45u3s ror b/N OSpoocsd "Elp Hula".

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

the constructicn and assembly of the International Space Station. The "Zip Hats"

tested under this prejeet wexe identifierd e Tk Moo 3

Based on the comprehensive sexries of tests conducted, the "Zip Nuts"
exhibited an ability to meet and/or exceed all rated regquirements referenced
in Lhe Tesk Achedule. He sraclts, defozmzeian, or Ffrasrnyvas ware abhserved with
any of the critical tests summarized in this Report.

Accordingly, it is considered that the P/N (050006 "2ip Huts"
iepresoiblioy Dol Ho. 3 de conform ke the rogquiromonks af MTT Docuomant AGMTE,
and MDA Spec. Control Drawing lF44595,

Tha abowve information is sulmitted for the inforiwation and use of

‘"Thread Technology, Inc.

*)
B
b
4

f

e el P we LA b W L g

R, e Y )

S i ea]

M



N,

L

e

Fage NYm— e ieiinn

1la
Rapard Ma_. £ 27150

FIG. 21 fleft) .- Test
Set-up, showing
Fesislance Bridge
Indicator read=cui
from load <ell. Four R
Zipiuts were subjectodh
to shoegs durabkilipy c
test.

1
A
b
M
A
Y
R
L3
5

H

[ 1

T

E

5

T

i

N

FIG. 22 (right).- Test ZipWuts after Ly
exposure Lo torgue limit test. Examination e
ipdicated axl.omts were functional and o
operakle., No failures wers observed. E ]
14
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A

T
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FIG, 23 {(left).—- Test specimens arter tensili

strength evaluation., AlLL ZipHuts exgecded Y
minimom tensile sirength requirements, with g
1 polt fracopers, angd 3 Dubs stilppsed Lhredds.h

e ——_ VBV bl e e e o e t f f M ks e e m m——— o . !
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<

A

L

FIG. 24 (eight}.~ Four ZipHNats aftzr 96- i
hour sgtress durability test. Ko failures F
were obzervad ln cither {he test Zipliots 'E‘
or mating bolts. .
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RESULTS OF WEIGHT {Mass PROPERTY) TESTS OF
MDE B/ 1F44595 REV D (TTI P/N 050006} LOT #3
RAPID NUT RSSEMBLIES

MeDonnesll Thread wominal it L i AL Lual Egquivalent !
Serial Douglas Technology | Thread Permissible | tut i Nut 1
Ho. herospace Part No. Size Weight Weight Waight !
Fart Ho. 1/ 1/ | (DWIF-3E) {lb) 2/ | (grams} {1b) 3/ 4/
1006 1F44585-1 Q50006 0.16 59.9 0.1321
3010 Rew. T " 29.% .1314
3013 " " * " 59.0 L1300
3014 " " " o 59,2 .1305
3016 " " " " 5%.1 LE303 |
a0zl " " " n 59,5 .1312 |
3023 " " " " 59.6 L1314
3024 " " H " 4B L1314
3026 " " " " SE.B 1296
3027 " " " " 3.1 L1303
3029 " " " " £0.0 L1323
3030 " " " " gu, 4 L1310
3031 " " " " 5.5 L1312
3033 " " " " 59, b L13le
3034 " " " " 59.6 .1314
3036 " " " " 50,5 S131z2
3029 " " " " 5.4 L1310
3040 " " " " R9.5 1314
3041 " “ " " 58.5 1312
043 " " " " BR.T .___ L1316
NOTES:
1/ ngip-Nut" Rapid Nut Assembly with Thread elements fabricated from 15-5PH
CRES and outer bhody fabricated from A286 CRES eonforming to Thread
Terchnology Inc. Drawing No. (L0006.
2/  Mawimum Wut pernizsible weight per Noto 1%, MDA Spas. Control Drawing
- 1744595,
3/ Test Nuts are within maximum weight limit, and conform to Note 19, Spec.
- Control Dwa. 1F445595.
4/ Mass Propexty tests conducted on March 12, 1988 in accordance with

Sequence No. 01-000, TTI Doecument Ho. 050016, Rew. O dated 3/11/98.

conaueted usiie H.il.Welch Scientifics Bonles

Test
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TABLE Ho. 2 e .

RESULTS OF 2° INSERTION FORCE TESTS OF
MDA P/ 1F44595 REV D (TTI P/N 050006}

L S Y ._J

2/

CRES and outer body fabricated from R286 CRES conforming to Thread Technology
Inc. Drawing Co., O50006.

Marimum ircsertion forse at engagement angle of 2 maximum pex Hote 28,

MDA Spec. Control Dwyg 1F4455%5, Rev. D.

Pests conducted installing P/N BRO B3OLESU2Z dry film coated bolts thru

steel bushlng into BN 1F445585-1 Rapdd HWut assembly seated against 2

fape, Installation force measured using Chatillon Model DPPLY (0=-101b}

Force Gage.

fpsertion Force Tests conducted on March 12, 1993 in accoxdance with

sequence No. 02-000, TTI Document No. 050016, Rev. C dated 3/11/08,

LOT §3 RAPID NUT ASSEMBLIES 1
1
5
1
Hominal Maxirum 2 YTEST )
Serial :;Eg;:ill gzzﬁiglaqv Thread Permissible |INSERTION|  COMMENTS C
. Ho. herospace Part No. = Size Insertion FORCE 4
Part Ho {NIF-3R) Force (1b] i
CL hYs (1b) 24 Ex
—r %21
1F44595-1 !
2006 Tev, D 050006 . S5000-20 5 2.8 Acceptable i
2010 " " " " 3.1 Leceptable !
3013 " " " " 4.1 Acceptable 1
3014 " " " | " 3.4 Aoceptable 1
AGLE " h n " 0 Arreptable
3021 " " o “ 4.5 Acceptable :
3023 " " " " 3.6 hcoceptable i
24 " " " | " 3.9 acceptable |
3026 “ " " " 2.7 Acceptable i
3027 n n " n 2.9 Aoceptable '
INET n " n " a2.a Lepentahla :
3036 " " " n 2,7 hoceptable
3031 " " " ' " 2.8 Loceptable f
3033 " " " " 2.7 Leceptable !
3034 n " " " 3.7 Leceptable
3036 " " " " 2.8 BRcceptable
A039 - " k 2.0 fagaptable
3040 i " " " 2.8 Aoeceptable
3041 " " " " 2.5 Rooaptable
3043 " " " " 3.2 heceptable
HOTES:
&f "EAp=lut™ Rapid Hul Asscaokdly wilh Thread s=lements fokrigatad fxom 1E-EFH

P,
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TABLE 5. Report No.S27254 :
RESULTE OF MIL-STR-131Z2 ACCELERATED VIBRRATION TESTE :
or MDA DAY 1RiARaR (TTI B/N D50006) LOT #3 RAPID T Y
. LESEMBLIES
_—
R
E
5
 ;
- A
u.t:o" [ E-'
N @ 8 @ e @ Dbl E i g g g H
1 ﬁl‘ﬁpl 3
: | Vi ol )
\
T
TYPICAL MIL-STD 1312 VIBRATION FIXTURE E
T
Spec-|  TEST Mating  |Assembly | Test |Vibration NUNBER OF |  OBSERVED
imen | PART HUM%'E}{ Test 2/ {Torque 3f ampli- |Frequency| TEST ROTATION %
No. = Fastener |{in-lb} |tudes/] {ecpm)3/| CYCLES
— =¢
M2 1ra4535-1 E2QLERU22 1125 0. 450 1800 1g,000 Ho Rotation o
Rev I 20,000 Mo Rotation :
(TTI GS0006) 30,000 Ko Rotation o
[ ]
3016 1r44595-1 BIQLEBD22 1125 L4580 1800 10,000 No Rotation A
Rev D AN Mo Rotation T
{TTI 050006) 30,000 | Ne Rotation é
Ny : N
3024 1Fd4585=1 BACLESUZE 1125 450 1ac0 10, GO0 Ho Rotation
Rev D _ 20,000 o Rotation
(TTI DS00GE) ) 30,000 Ne Rotation
) L
3033 1F44595-1 B30LESU2Z 1125 450 ¢ 1800 10,000 | o Rotation o
: Rev D 20,000 No REotation s
= (TTI _0LD006) 30,000 | No Reotation A
N
&
E
L
E
: 5
!
‘ !
NOTES: c
i,f "gip Wut" Rapid Nut Assembly with thread slements fabricated from 15-3PH t
CRES and outer body fabricated from AZ86 CRES conforming to Thread 1
Technolegy Drawing 0Eo006, F
2/ Test bolt was Bosing BaC E30LEBG22 Jdry £ilm coated A286 CRES. <
3/ Test nuts installed in vibration fixture per MIL STD-1312, Test 7. Seating "
Lorque per Sequence Wo. 0B8-000, TTI Document Yo, 050016, 1
4/ ibration tesls conducted in Sonntay EF-10-U0 fatigue machine per test 4
. precedure of MIL-STD-1312, Test 7, on March 1&, 19298,
R 5/ Maximum permizcible rotatlion noted al 30 per Seguence O8=-005. Tast nuts I
conform to reguirement without Failure. .
£

)]
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TABLE RO. &

RESULTS OF TORQUE LIMIT TESTS OF MDA B/H 1F44585
{TTI BN O500036) LOT #3 RAPID NOT ASSEMBELIZE

T

[ WA [——

Tt

L

| TS |

[ | St

e

Serial| McDonnell |Thread Hominal Mating Installation Induced
o, Douglas Tachnology | Thread Test Toryme Tensile
BReraSpace Part No. Bize Bolt {in=-1h} Clamp
i | Tert He. (UNTF 2R} _ . Load
e
3010 1r44595-1 $R0004% L BC0G-20 BIOLESDZ2 2,900 23,808
Rav. D : .
S " " " " 2,000 20,800
ag3l " " : " " 2,000 24,912
3040 " " " " 2,000 26,688
HOTES:

1/ "Zip-Hur" Rapid Wut Assembly with thread elements [abricated from L3-5FPH
CRES and cuter body fabricated from A236 CRES conforming to Thread
Technology Ing. Drawing Wo, 050006, -

3/ Test bolt was Boeing BAC BIOLEZUZ22 dry film coated L2866 CRES, rated at
200 EST minimam tensile.

3/ Toraus Iimit coots asndustod en "Zip Mube" prsvisnely ovhiscted to random
vibration tests without bolts {ref: Seguence Co-C00;. Torque limit test
par Sequence 09-000, TTI Document Ho. 050015, Rev. C dated 3/11/%2. Each
"Eip Nut" installed in calibrated strain gaged lead cell, and torgued to
2,000 in-1b. Indueced tensile clamp load observed and recorded. Tests
conducted sn April 1, 1805,

4/ Dwaminatien of "Bip Huta" after digassembly indicaked nm ewidencs ol

deformation or failure. &Il nuts functiconal and operable.
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RESULTS OF ULTIMATE TEMSILE STRENGTH TEST
OF MDA P/W 1F44595, REV. D (TTI P/H 0S000&)
LoT #3 RAPID HUT RSEEMBLIES

Specw RUT Kominal |ANTAT TENSILE STRENGTH Test
imen | PART NIRMBER |Thread {lbg) Type Failure Temp, |
No, 1 Size Spec, Reqt,| Test Hut 4 *F
__ 2 '_f . 1/ . 4 4 ""f -
3006 [ 1F44585-1 | .5000-20| 27,500 38,600 Bolt Threads Break Room |
Rev. D '
(TT: Q50006}
3021 " " " 35,100 Nut & Bolt Threads Strip "
i
1
3030 " " " 37,700 Wut & Bolt Threads Etrip "y
' I
1
3039 " " " 37,000 Mut & Bolt Threads Strip no
i
i
[
|
} T i
|
1
I
HOTES:
1/ "Zip-Nut” Rapid Nut ARssemily with Thread elements fabhricated from 15-5PH
CRES and cutes body fabricated from A2DE CREE conforming to Thread !
Technology Inc. Drawing Wo. 050006, 1
2/ Test Huts previcusly subjected te random vibration test with mating holts

per Schedule 05000, ITI Document OLOGLG, Rewv, C.
Minimum axial tensile lead reguirement per Note 28, MDA Spec. Control

Dwg, 1r44590.

TenL nuwle Lested with Decing DAQ BEOLED AIJDE CDER Rolte.
to 1148 in-1bL {853 ft-1b) prior to Tensile Test.

Tect conducted on

3/25/98 in Satec 400 HV fimiversal Tehsile Machine.

Fach #id +arane
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TRDLE NOo. B ;
RESULTS (F CROSS-THREADIMG TESTS OF MDA P/N 1r44595 :
{TTI P/ 0R000&)} TOT #3 RAPID OUT ARSLMELLEL 1
£
_ F
Serigl | McDonnell | Thxread Mominal a® 2% I
Ho. bouglas Technology Thiead Inztallation (Installalbion COMMERTS
herospace | Part Ho. Eize : Torgue , 1
Fari No. 1f 1] (ongr-3m) 2| (in-1b} X 2 5
——————————— S
1
3024 1rd4=a5-1 Q50000 LEC00-20 | Nut engaged 847 Ho failure |
Rev. L r
4
3007 " - n M+ arngaged nan Ha failtre <
C
30346 " " " Mut engagsd 844 Ho fallure ]
!
3043 " " u Hut engaged 840 Ho failure i
]
1
i
{
¥
[
KOTES :
, - . |
"Zip Nut" Rapid Hut Assembly with thread elements fabricated from 15-5PR ¢
]

CRES and euter body fabricéted from A286 CRES conforming te Thread
Technology Inc. Drawing Ho. 050006, -
Cross-Threading test conducted in accordance with Sequence 11-000, TTI
Document No. 0SG01G, Rev. € dated 3/11/98. PBoeing BAC B3OLESUZ2 dry film
coated BEBGOCRES test bolr inserted in bushing fixture into "Zip Hubt"
sezted at B . Test holt sueccessfully engaged nut approximately half-way
ints the nut.

Epecial g wedge removed from bushing fixture leaving "2ip Nui" seated
ayainst 2° face of bushing. Installation torgue applied from the bolt
head until "Zip MNut"™ fully szated at 27 After nut remcval, examination
indicated ro svidence of deformation and/or fracture. Test nubs fully
oparable and functional on completion of test schedule. Tests conducted

on April 9, 1995,

ok Skt okt Bk B
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TARLE HJ. @

DESULYS OF STRESS DURABILITY TESTS OF MOA P/N 1844585
{TTI FAA 0500006 LOT #3 DATID NUT ASCEMBELIEE

Serial
M.

MeDonnell
Douglas

Aerospace

Part Ho. 1/

Thread
Technology
Part Ho.

1/

¥ominal
Thiead
Sige

NS —304)

Installation
Torque
{in~1L}
2/

Induced
Tensile

Clamp
Load
(ih} —

Ha. of
Hours

at
Tt
Lal 2 -3_!

COMMERTS

3/

4

a0l4

3026

034

g4l

1F44595=-1
Hev, D

050006

2,100

1,920

21,648

1ls

1ls

llg

118

He failure

He failure

Ho failure

No failure

At mRnATERNA A==l B IONMAMNE <BEr» .

2

&/

“Zip Nut" Rapid Hut hssembly with thread elements fabricated from 15-5FU
CRES and ocuter body fabricated [rom AZ206 CRES conforming to Thread

Technology Inc. Drawing Ho. 050006,
Stréas Durability test conducted in accordance with Sequence 12-000, TTI

Documant Wo.

gaged load cell.

Qs0016G,

21,500 ¥ 250 1kb.
Minimum expasure under load for stress durability test noted at 3&-hours.

Strese durability tests started on April 1,

April &, 1294.

Lxamlnaolon
evidence ol
operable on

oL

cracks or failure of the nuts.

Rev.

YLl Huls™T

¢ dated 3711798,
BEJOLESUZZ dry L1l coated AMDh URES DOLIT {200 Kol min.
Hut torqusd to develop minimum tensile clamp load of

——

"Bip Wat" installed on BAC

uLns) 1l siralin

1905, and disazsembled on

alflul skiess duralkilily shapesueks: indisatsd ne

completion of test exposure.

Test nuts were functional and

Ty 1 L A [Tl o Jpe—
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Consolidated Laboratories, §nc. REPORT NO. 8746

732 Arrow Grand Circle

Covina, Califormia 31722 PAGE i of 11
(625} 9LS-8851
Fay {(62Z6) DE8-315& hpril 0, 18958

TEST REPORT

i (

Almay Research & Testing Corporation
1415 Hewton Strest
Tos Angales, California 90021

Subject: vibration Test on Eight (B) Specimens of P/N 1F44585 {TTI B/N 050006},
Rapid Agsembly Hut W's 3605, 3010, 3021, 3023, 3030, 3031, 3039 and 3044

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

1. REFERENCES

L.1 Purchase Order Wo. 988 dated 2/11/58 from Almay Eesearch & Testing
Corporation.

1.2 Thread Techmoleogy, Inc. Document Neo. 050216, Rev. o, dated 3/11/798:

mcoeptance/Qualification Test Plac and Procedure For Y-ZOUNJIF-3B Zipluat B/Y
gs000e and MDA 1F44535,

1.2 McDonnell Douglas Drawing No. LF445885, Rev. D:  Hut, Rapid assembly.
2. PURFOSE -- The purpose of this test program was Co subject the units to the

vibraticn Test of Raference 1.2, Paragraphs 05-000 & 06-000 and Reference
1.2, Notes 28 & 31 - 3§. Four of the units (S/N's 3006, 3021, 3030 & 303%)
wers to be assembled onte the mating bolt, torgusd fo 1,125 2 200 in-1b and

monitored for rotation during the teat. The remaining four units were to be
neld in place with %" (non-mating} bolts. The units wers to be &£Xamineqa ror

physical damage and returned to Alwmay after completion of the test pxogram.

3. '~ SUMMARY -- The units were subjected to the Vibration Test wxs. required., The
procedures and results of the test are shown on the laboratory instruckion/

dara sheet which is reproduced ag Page 3 of this report. s/N's 30068, 3021,
1020 & 3039 exhibited no rotacion inm excess of 30°. Examinatlioh OI Lo units

after completion of testing disclosed no visible evidence of damage o
detericration as a result of the test conditions. The units ware congidered
to have passed the Acceptance Random vibraticn Test ag cenducted in this
Laboratory and were returned to Almay for disposition.

Tegr By: L. L. FTYE® S i ared
keport By: D. D, Huff DCMED Cuality hssurance Representative

Prapared By: = T o -
Dale D, Euff, TEWEEI

( ;2;% p o
Approved By: ; ?j - ey’ “\1

7 M. Harty, P. E.. Labghatory Director
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Consolidated Laboratories, Inc. REFORT NO. __ B746

132 Arrow Grand Circle
Covina, Califeornia 21722 PAGE 2

{e26] 915-89%1
FRX (628) 9266-3154

TEET REFORT

TEST ROUTIPMENT -- The following items of test eguipment, maintained within
the currant applicable calibration pariod, were used te conduct the tests:

-Aecelerometer: Endeveo Model 2246M4, S/H HBSL, IDSW 2106-24, 13.64 pl/a.
+5.6%. Calib., due §-1-98, 6 mos. Used with Endewee Model 2721E, S/W
tI8%, ID/N 2104-1, charge amplifier. Calib. due 5-12-%8, § mos. Used to
menitor and control vibration input lewvels.

=lorgomatar: Hnap-uIl Model LTELOVL, IDAA 309, 0 Luw 100 [owl=poaads,  Loosgus
meter, Calik. due 8-8-58, 12 mos.

-yibration Exciter: MB Model ©-50, 5/W 168, ID/W 2005, with MB Modal T451-B
power amplifier, $/N 118, ID/N 2008, rated at 5000 force pounds, Used

with Hewlett-Packard Model 5427AR, 8/N 282, ID/N 2006, vibration control
system. Calib. due 5-h-4E, b MOS.
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Consolidated Laboratories, Inc.

732 Arrow Grand Circle
Ccovina, Califormia 91722
{626} 515-853%91
PRY (626} 966-3156

TEST REPORT

REPORT NO. ___ B746
PAGE 10
PECTIO 1

R
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¥I TI TEST SETUE

(X Axis; 8/¥'a 3006, 3021, 3030 & 3038)
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Consolidated Laboratories, Inc.

742 Arrow Grand Circle
fovina, Califeornia 21722
{528} 515-8591
FAY (626} 256-3156

TEST REPQRT

REPORT NO. _ __B748
PAGE 11
FHOTO 2

k]

VIBRATION TEST SETUP
v axts; S/N’s 3010, 3023, 303l & 1040)
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Consolidated Laborateries, lnc. REPCRT NO. 8746 __
732 Arrow Grand Circle 3
Covina, Califormia 91722 FAGE
(626) 315-83531
’ LAE DATH SIIEET
anoe, 3010, 3021, 3023, 3030,
Part No. 1F44585 5/ 3031, 3035 & 3040 Sample__ 1 - & Job 8746
Description Rapid hssemblw Mut Co. Aimay
Page 1.&
TEST: WIBRLTION Sedil L Cpelnl
To Spec: Date WAR 2 3 WATZ T e |
050016, Rev. O, Paras. 05-000 & 0&-000; Tast BY Lt gy a2 ;
Dwy. No. LF44595, Rev. D, Notes 29 & 31 - 38 [Fhoto o T
Photo Reg'd_ YES JIEET]]
1. &xis Identification:
X -- Parallel to the axis of bolt insertion thyoush the nut.
¥ -- At random radially to the body of the nuk.
E -- Mutually perpendicular to the X and ¥ Awxeas.

2. Asasemble four of the puts (3/N's 3006, 3021, 3030 & 303%) onto the mating kolt
through an appropriate [ixture plate until seated against the washers and tighten
finger tight. Ccradually tighten to 1,125 + 200 in-1b and then mark the units in
order to observe rotation as & result of the vibration. Secure the fixture plate
te a vibration cubs., Mount the compesite assembly om 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 acoelerometer on the fizture
Flate aAQ]acCent CO TS MOUNL1ng 1ncertace of ohe univs. AsS o odnlewun, Lhe
accelarometer signal shall be recorded on wagnetic instrumentation tape during
2ll test runs.

3. Subject the units teo the following levels of random vikbraticn.

Hz PSD, &t /Hz Slope. dB/Oct P "
Ny
0 0.04 - _; _— . e W
-3+ - U.s0 +5.8 = el
400 0.&80 == Tolerancas
2000 o.o2d £.2 oo - A050 He, £2 4dFB

Gverall: 23.1 g, + 10%

on each axis, sgualize and vibrate the unit for 510 + 5.1 seconds at the furll
level listed above. Make a computer print-cut of the contrel squalizaticn for
each axis of vibration. Check off 0.K. completion below:

- jf"

% hxis v Y Axis ¥ Z Bxis v

any visible evidence of physical damage? AL

a3
Ay rotation in exeess of 30072 AL “‘-

4. Assemble the other four nuts (5/N‘s 3010, 3023, 2031 & 3040) te an appropriate
fixture plate using 3/8 inch belts. Secure the fixture plate to the vibration
sube nn the head of the vibration exciter, as stated in 3tep 2, above, and repeat
the procadures of Step 3, above. Check off O K. completion balow:

x Axis o Y axis___ |/ 2 nis ¥
. LA
Any visible evidence of phyesical damage? ﬂ,{é 1% finee

&, List test equipment used on the Test Eguipment List, attached.
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Consolidated Laboratories, Inc. REPGRT NO_____BT46
732 Arrowiarand Circle
Caovina, Califormia 91722 PAGE 4
\ (626) 915-8981
' TEST REPORT
MR 23 1%
P/HN 1F44585 S/N 3006, 3021, 3030, 3033 RANDOM VIBRATION X AXIS
POST TEST BLAFSED TIME = 531 SECS AT .00 DB
RMS LEVEL = 22.82 G'S OELTA F = 4.BB3 DOF= 304 AWEF= 1D
i0N G SOR/HZ
1
1t=/
o
T
D lf e o AA B
/ /] vV
/i
/Y AR
4/ A \ \\
% N
/ N
-1 Y
WA N N
g J:}/// il \.\ \\
V
R
-2
-3
19. 5 2002

10 D Hz LOG

ALMAY, RAPID ASSEMBLY NUT
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Consotidated Laboratories, Inc. REPORT NO. 8746
7532 ArrowGrand Circle

Covina, California 91722 PAGE 3
{628) §15-8091

TEST REPOAT

WAR 23 B
P/N 1744585 S/N 3006, 3021, 3030. 3039 RANDOM VIBRATION Y AXIS
POST TEZST ELAPESED TIME = Sil SECE AT .0G Ol
RMS LEVEL = 23.03 5°S DELTA F = 4.883 DOF= 304 AWF= 10
10N G SER/HZ
i
gLy
15 )
For
[~
[lwEp
;ﬂ"
D
AN - |
A1V \\\
/ / / \.‘"‘
/i ‘*
v/, NN
/ // N\ \
L/ | A
777 NAWAN
- 1 7 1 \\
\\
—2
-3
18,5 2002

10 U HZ LOG ALMAY,  RAPID ASSEMBLY NUT
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Consotidated Laboratories, Inc. REPORTNO_____ 8746
732 AmowGrand Girgle
Govina, California 81722 PAGE 6
(626) 915-8891
TEST REPORT
HAR 2 3w

P/N 1F44595 5/N 3006, 3021, 3030. 3035  RANODM YIBRATION  Z AXIS

POST TES] ELAFSED] TIME = 311 SEES AT .00 OB

RMS LEVEL = 23.06 G'S DELTA F = 4.883 DOF= 304 AWF= 1D

10V SOR/HZ
1
NES
rﬂ'
0
-~ . N LY
j%h ‘;w£¥,-1=,¢A=thhrJh’1I;Jﬂfﬂ
s
VY
N //i/
i .
'y

=

L]

158.5
10 O HZ LOG

ALMAY, RAPID ASSEMBLY NUT

2002




Consolidated Laboratories, Inc. REPORTNO.___ 8746
P 782 ArrowGrand Circie 7
Covina, Califormia 91722 PAGE
{626) 915-8991
TEST REPORT
Y
=_ MR 23 moy
P/N 1F44%95 S/N 3010, 3622, 3631, 3040 RANOOM VIBRATION X AX1S
POST TEST ELAFSED TIME = D511 SECS AT .00 ob
RMS LEVEL = 23,03 G’S DELTA F = 4. HB83 [(DF= 304 AWF= 1D
10N G sR/HZ
. .
' Ty
i )
1 1]
IMNSP
L u ’ff
H P B BRI R e
] /A v
4 Z!)r ﬁr
] / '/
&
L
p— %

| e LTy il [ e | Py

B it

o na

=

-3

18.5

2002

i0 O HzZ LoG ALMAY,  RAPIOD ASSEMBLY NUT




Consolidated Laboratories, Inc. REPORTNO.____ 8746

132 ArrowGrand Circie
Covina, California 81722 PAGE g

{626} 9158851
bES K REFORT

e

[

[ - I |

[ ——

-t

"‘M_,.-I"

Lk

R 23 g

P/N 1F44585 S/N 3010, 3023, 3031, 3040 RANDOM VIBRATION Y AXIS
ELAPSED TIME - 511 SECS AT .00 D8

DELTA F = 4.883 DOF= 304 AWrF= 10

rOsT TEST
RMS LEVEL = 23.06 G°S
16N ¢ SOR/HZ

0 £ s
f - hw.h_+1&?_.~§. \
ie; A
1/ N
-1 AN
iy N
- 7/ LT\
7 N\
4
/ \
|
™
-2
"3 T
i9.5 2002
10 U HZ LoG ALMAY,  RAPID ASSEMBLY NUT
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Thrzad Technology, Inc., 22455 Davis DPrive, Sterling, Virginia 20164
forwarded twenty (20) samples of a special design nut for production acceptance
test evaluation of perfnrm#nce properties. The nui was identified as a 'Rapid
Assembly Wut' conforming to McDonnell Douglas Aerospace Spec. Control Drawing
1Fi45%5, Rev. E. The nut manufacturer, Thread Technclogy, identified the nut as
the "ZIP NUT", undey TTY Part Number 050006. It was noted that the "Zip Nuks"
were intended for use in the construction and assewmbly of the International
Space Station.

The applicable Purchase Order from Thread Technology, Inc. outlined
the Acceptance Test Flan in TTY Dooument Nﬁ. 050016 dated 3/11/98 for the MDA
1F44595-1 (TTI B/N 050006} "Bip Muts”. In addition, all tests were to be
witnessed by the Defense Contract Managament Command, and by The Boeing Company
{formerly McDonnell Douglas Aerospace {HDA}}l The comprehensive test program
was was witnessed and monitored by the following reprasentatives at Almay:

Deiense Lagistics Agency —
Deferse Contract Management Command

Mr. Tom Oskorn —

%

The Boelng Company
Space Systewns Division

Mr. Joseph M. Campa II

The physical test program was initiated on May 20, 1938, and all tests

Z0u=2r09YRO0O0 AX—=—ithAm=l B TAERTNLAET o nFen

wmrmBdEZEE A0

completed on June 2, 12938, The "ZIP NUTSY includad in thin phase nf the performancs

test svaluation were identified as production LOT Ho. 4. The test program was

cutlined to observe the Sequences and test procedures referenced in TTI Dacument

Ne. G5001l&é. Rew. C.  All test aguipment, fixtnres. gages, are. nesd in cuppest of.

the evaluation testing were in current calibration conforming to the reguirements
of the ALMAY "Quality System Manual (QEM}" dated 6/2/97, desiyned to satisfy

requirements of MIL-O-9358A and IST 2003.

J‘\J.g------ rPemEWOR=r»0
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TEST PROCEDURE

Almay Test Report Ko, T 27150 dated April 14, 1998 covered the detailed
‘cqualification' tests conducted on LOT NO. 3 B/N 1P44595-] {TTI P/N 050006} “ZIP
MUTS". The report included photographs of the test parts, test equipment used,
typical_fixturing and test set-ups, specimens after test evaluation, etec. Also,
all test procedurez were detailed in compliance with the requirements and
obiectives of the TTI Document No. 05001G. The production acceptance tests of
LOT NG, 4 covered by this report utilized the same test egquipment, fixturing, and
gages as noted in € 27150, In additisn, the test procedurcs described in Report
C 27150 wers observed and followed in conducting these tests.on LOT HO. 4.
Accordingly, by reference, himay Report Réﬁ'ﬁ 27150 ie made a part of this
production accep£aﬁce report. =

The "ZIP NUTS" representing production Lot Wo. 4 were serialized by
Thread Technology, Inc., and are identified in Table 1, On the recommendation of
Thg Boeing Company enginsering represeptative, assigmment of épeciman numbexrs for
the various test sequances was made at random. The Test Flow and applicable
Sﬁifimen Identification numbers for this test program are shown in Figure 1. Care

was exercised to maintain specimen identifications for the complete ewvaluation

test program.

As 8 special condition for this test project, the tesat bolts were
required to have a mipliwgm hardness of Rc 36, and a minimom thread length of
D.BDGrinchesr Tor the evaluation of LOT HO. 3, Bozing Standard BAC B30LE Series
Bolts were ewmployed, which were fabricated from a2EB6 CRES having a minimum tensile
strength of 200 ksi. TFor this particular project, Boeing Standard BAC E3I0US
series bolts were utilized.as alsc meeting the required thread length. The bolts
were fabricated from Ingonel 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 raguested by The Bosing Company,
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Page MNa
Report No..C 2713071

IDENTIFICATION OF RAFID ASSEMBLY NUTS (ZEIF NUTS)
RECEIVED FROM THREAD TECHNOLOGY, INC. FOR TROCDUCTION

ACCEPTRNCE TEET EVALUATION

Tl

I
A
L
M
A
Y
R
E
-]
) :
Spec- McODonnell Thread Mominal Lot Test Procedursd :
imen SERIAL Douglas Technilogy Thread 1/ Humper c
Ho. 2/ NUMBEER herospace . Part Wo. 1/ Bime = H
= Part No. — = {UNJF-3RB}
 —. LA S———— ‘
EJ_ Ealak) Trd4REQE_T MEAANE SON0=20 4 T Doramenc
Rev. E 050016, Rev. C x
z. 4002 » " " 4 " !
3 4004 " " " 4 " ' T
4 4009 " " 4 4 " 1
5 4015 " u " 4 n :
& 4017 " " " 4 "
7 4029 " " " 4 " c
g 4032 " o n 4 n 0
a 4033 " " " 4 " K
10 4048 " " " 4 » .
11 4050 " " n 4 n 2
-] S0&E0 " " n A " A
13 4064 " " " 4 " T
14 4065 " " " 4 " 1
15 4E65 a 2 a % . o
16 4072 : . " a ; N
17 4075 " “ " 4 "
18 2001 d " 4 "
19 40823 * " " 4 - "
a0 4086 " " " iq " 3
15 | 40s% " " " 4 b " s
HOTES: . :
1/ "zip-dut" Rapid Asssmbly Nut with thread elements [abricated from 13-3PH ®
CRES, a2nd outer body fabricated from 2285 CRES, conforming to Thread :
Technoliogy, Inc. Drawing Neo. 0B000&, Rev. E. ¥
2/ Specimen No. 15 erroneously identified as “3/N 406%", Correct 5/W is s
"a058", per TTI confirmation. -TE
N A H
sl /58 c
A
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T MASS PROPERTIES
T TEST
500, &1 —ona0
MNate 19

/N Bll Test Huts ]

INSERTION FORCE

TEST
SEQ, =000
MNate 28

/N ALl Test Nuts

v

T ST pe L L T2 S et 62w
CTYCOLE TEST
S50, DI=000

Mate 27

S5/N ALl Test Nuts

RANDCHM VIEBRATION
TEST WITHOUT BOLT

S0, os5—000
MHote 22, I1-36

i

F4001-4015-4038-4064

CROSES THREADIMNGS

r

#4002=4032-4060-4081

TOROQUE LiMmIT

TEST
SEGQ, og—000
MNate 25, 3o

$4001-4015-4038--4064

RAMDONM VIBRATION -

TEET WITH &OLT
ELEQ. O5=000

Note 29, 31-=38

#4?04-4029¥405ﬂ-4ﬂ?2

f

ULTIMATE TERSILE
TEST

SEQ. 10000
Mata 28

#4004=-4029-4050~4072

VIBRATION TEST

MIL=STD—=1212
SEQ. o8—000
Mote 30

FIG. &

#40&9440'48'14135‘5—'4033
STR CURaABILITT
TEST

12—ane
MNote 37

#4017 - 4865— 40754035

{aboval . -

4059 [i\é,ﬁli (-0~ Q%

Test Flew and Specimen
identification for Lot No. 4 'ZIPRUTS'
per TTI Document No. 050016, Rev,
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ARll tests outlined in Thread Technslogy, Ine. Document HNo. 050016
were condnsted at klmay, with the exception of the random Vibration tests. The
twe series of Random Vibration tests werxe performed at Consplidated Laboratories,
Inc., under the supervision of Almay, The Boeing Company, and the Defense Contract
Management Command. The results of the Random Vibration tests are pressnted in
Consolidated Labérator;es, Inc. Report Mo. 8914 dated May 29, 1995, and is

attached as an Appendix to this Report.

TEST RESULTS

The results of thé various tests conducted on the MDA P/ 1¥44595-1

C{TTI P/N 050006) Rapid Assenbly Nuts for LOT NO. 4 are surmmarized in the

following Tableo:

Table Ng. 2 - Results of Weight (Mass Property} Tests

Table Mo. 2 ~ Results of 2° Insertion Force Tests

Tabla Ho. 4 — Reasultas of 10-Cyele Installation/Removal Tooko

Table No. 5 - Results of MIL-5TD-1312 Accelerated Vibration
Tasts —

gl

Table Ho. 6 = Results of Torgue Limit Tests

Table MNo. 7 - Résults of Ultimate Tensile Strength Tests
Tahle No. B -~ EResults of Cross-Threading Tests

Table No. 9 - Results of Stress Durabkility Tests

Random Vibration Tests - Consclidated Report No. BS14

COMMENTS

The rasults of the comprehensive tests conducted on the MDA
P/ 1F44595-1 (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

perfuormance reguirements referenced in MDA Spec. Contrel Drawing 1F44555, and

Z0=upm 0RO PEZ=wum-l I IOAFRAME <»Ird>
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TTI Document 350016, No cracks, deformation, or fractures wers observed with

any of the critical tests neted in this report.

Gf particular interest in evaluating the performance of LOT HO. 4 is

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

LOT ND. 3. Forx Lot No. 2, BAC B30LER Series bolis were employed, rated at 200 ksi,

and fabri&atad from A286 CRES. For Lot Ho. 4, BAC B3JUSE Series bolts were used,
rated at 220 ksi, and fabricated from INCO T1E CRES. Higher ultimate tensile
strangth pgpperties ware develeped with the BAC B3IQUSS series bolts, with the
"ZIP NUTS" developing the full rated strength of the bolts by breaking the bolts
in the thr&;ds (Takle He. 7). Similarly, higher Induced Tepsile_Clamp Loads wers
obsezved in the Torgue Limit tests (Tabla Wo. 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 Ho. 4 "Zip Nuts" hawve the capability of
matehing the perfommance of 220 ksi INCG 718 CRES bolts.

The above information is submitted for the informaﬁion and use of

Thread Technoleogy, Inc. T

i
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THRATE Wn 2. E
Y
FESULTS OF WEISHT {MASS FROPERTY)} TESTS OF
¥DR B/N 1F44535, REV. E (TTI P/N 050006) LOT $4 :
ERPID WIT ASZEMBLIES - 5
E
Almay MchDonnell | Thread Nominal Maximum Actual Equivalent :
Serial| Douglas Technology | Thread Permissible | Hut " Rut C
Ne. ‘Aerospace | Part No. Size Height Weight Weight H
2] part wo. 1/ 14 (oNIF-3B) aby 2/ | tgramsyd amy ¥ A .
e — e L,
4201 1Fg4nes=1 USoUos . IvTa s o1 .15 55,1 G. 1303 T
Rev. E E
4002 " " " " L L1305 . g
4004 " " " b 53.1 L1303 1
4009 " " b " 9.4 -1310 N
qol15 " " " " 52.5 -13i2 L]
R AR " " 1= W 2T
4029 " " " " 58.9 . 1295 g
4032 " " u " 59,4 131 ]
4038 " " " " o 2 1305
4048 " " " " 53,0 - 1300 o
4050 " " " " £a.1 -1281 R
4 " " o%.l « RFLES ‘;
A0 " " " " £9.2 -13035 1
ADES " " " " 58,5 . 1312 0
S i = = = Tt e N
4072 " " " " 59.5 L1312
4075 " " " " 50,8 2128
4081 " " " n s@.1 .1303
4083 " " - ™ 59,5 -1312 L
4086 " " " " 5.0 L1300 g
- e
4059 - " " " 501 -1303 A
N
L
E
L
E
5
NOTES: c
1/ "Zip Htut" Rapid Hut Assembly with thread elements fabricated from 1lh-5FH t
CRES and outer hody fabricated from A236 CRES, conforming to Thread Technology |
Ine. Drawing Mo, 050006, F
27 Marklium Wui pernls=lIde welghi per Wooe 19, NeR Spede, Cuu:—,_:_ul Lrocuwed Ly o
"~ 1P44595, Rév. L. ' :I
3/ Test nuts are within maximum weight limit, and conform to Wote 1%, )
Spec. Control Dwg. 1F44585. A
4/ Mass Property tests conducted on May 20, 1938 in accordance with
. Sequence Mo. 01-030, TTI Document Mo, 050016, Rev. € dated 3/11/98. Tests [
) coiduac bedd waing W.MaWelch Sgientific Soale. ‘1‘;?— »
il 3/ Berial MWo. '4069' should be Sarial Mo, '4nsgr, Per TTI =orrectipn HE' /1
61513 - | Ghifes M




[T T

r—man o,

LY ]

S

R

Fage

g

face,
Force
4/ Insertion Force Tests conducted on Hay 2}, 1998 in accordance with
Sequence No. 02-000, TTI Decument No. 050016, Revw, C dated 3/11/98.

=¥ Serial No. 'ACR9', per TTI corresction.

as]

Cage.

Yqoest should bhe Serial No.

CREE and cuter body fabricated from A28¢ CREZ conforming to Thread Technology

Inc. Drawing. Co. 05000G.

27 Maximum insertion forece at engagement angle of 20 marimut per Hote 28,

MDL Spec. Control [kem. 1744595, Rew. E,

}f Tests conducted inslalling PAY BLS B30USHU22 dry film coated bolts thou
bushing into F/N 1F44550-1 Rapid MNut assenbly seated against 2°

Installation force mzasured wsing Chatillon Model DEPIC (0-101b)

-':f".'p.
o

&/r2/ 58

nmﬂ No C27150~1 t
TABLE Ro. 3 M
L
FESULTS oOF 20 IRSERTION FORCE TESTS GF Y
MDE PN 1F44595 REV E (TTI BP/N 0500061
LOT #4 RAFID FUT ASSEMBLIES R
5
I
Almay Nominal Maxi 2° TEST x
omina imam
: Meh Thread
Serial | fcbennell 24 Thread Permigsible |INSERTION|  COMMENTS c
Douglas Technology . ] H
Ho. A Size Insertion FORCE
erospace Part Ho.
5/ part No (JF-3B} Force {1k} &
n 1/ Ls : {1k 2/ 3/
—————— T ——— e —————— ———=— m‘
1F44595-1 i
4001 Eev. E 050006 LS00~20 5 4.8 Avceptable ;
A002 " " " " 3.8 Acceptable ]
4004 » g " " 5.0 Accéptable N
4005 " " " " 4.4 Acceptable L
4015 " " " " 3.9 Ruceptable ¢
4C17 " " i " 3.5 Leoceprable Q
4029 " " " " 4.2 Aceceptable ]
4032 " " " " 4.3 Acceptable P
4538 " " " " 3.8 Aroeceptable a
40453 " " n " 4.1 Acceptable "
4050 Gad Acoeptable T
4060 " " " K 4.2 Eoceptable i
4064 " v " " 3.8 Aoceprable [ +]
4065 " " " § 3.7 Roceptable N
4C:9 1 " 1 n 3 E‘ ’—'-""“ip-‘t-il"""ﬁ
4072 " " " " 4,9 Acgeptable
4075 " - " " 4.1, oceptable
4GB " " " " 3.9 Aeceptable L
4083 n " . " 4.2 | Acceptable ¢
4086 _, " " " " = Beceptable
A
4059 " " " " 3.5 Aocepiable N
L
g B
& 1| 1E- 093 L
|
5
NOTES:
17 ULip-nNatt Hapld MUt ASSembly WiLh Thread elements rabricated from Lh=sPH

*&-.__ e e M S e P Y Y
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Report No S27E20°4

EEEULTS OF MIL-S5TD-131Z ACCELERATED VIBRRTION

TTESTS O MDA B/H O IT44595
RAFID NUT ASSEMELIES

(TTI P/ Q5GO006) LOT 44

13

VEUEE

TIPICAL MIL=-STD-1212 VIBRATION FIXTURE

NE=={fiam- # IAFMAEN —=SRIrlr

S A

Speg~ TEST Mating , hssembly | Test |Vibration [NUMBER OF OBSERVED
imen | PART HU}iSE', Test 2/ Torgque 3/ Ampli- Frequenr.'i' TEST ROTATICN
Ho. L’ |pastener |{in-1b)" | tude ¥} (cpm) 2/ CYCLES i
-
4008 |  1F44595-1 B30USBUZ2] 1125 | 0.450 ) la00 10,000 | No Rotaticn g
Favy E 20,000 Nz Rotation »
{TTI $SOD06) 30,000 Mo Ratation 0
: R
4043 1Fr44595-1 BIOUSBU22 1125 . 450 1300 10,900 Ho Rotation A
Rev E 20,000 Mo Rotation }
j (TTI 030006) 30,000 Ho Rotation 0
N
4065 1F44505-1 IB30USEUZ2 1125 L450 1E00 10,000 No Rotation
. Rev E 20,000 ¥o Rotation
“{TTI 050006) 30.000 | Mo Rotation
. - L
4083 | 1F44595=-1 B30UEBp22 1125 L350, 1800 10,000 Ho Rotation 0
Rev E ) 20,000 Mo Retation ]
{TTL 050006) 30,000 | Ho Rotation A
M
&
L
E
! s
I
NOTES: _ E
© 1/ "Z2ip Wut” Rapid Fut Assembly with thread elements fabricated from 15-5PH -k
CRES and outer body fabiicated from R286 CRES conforming to Thread i
Technology Drawing 050006, F
2/  Test bolt was Boeing BREC DB3I0USOU2Z2 dry £film ceated INSS 715 CRES. E
3 Test nuts installed in vibration fixture per MIL-STD-1312Z, Test 7. Seating N
torgue par Seguence No, 08-000, TTI Document No. 050016, 1
4/ vibration tests conducted in Bonntag SF-10-U fatigue machine per test A
rrocedure of MIL-STD-1312, Test 7, on May 28, 1998,
5 Mastinmm permissiblg rotation noted at 307 per Seguence U8-005, Tast nuts I
A

sonfarm o xeguircment without foilure,

#*
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TARELE H{. & [ ]
RESULTS OF TORQUE LIMIT TESTS OF MDA F/N 1F44505-1 :
(TTI F/E 050008} LOT #4 RAPID RUT ASSEMELIES E
A
R
c
Serial | McDonnell Threzad Nominal Mating Installation Tndugced H
Ho, Douglas Technolegy | Thread Test Torque Tensile &
herospace |[Part No, Bizme Bolt {in-1b} Clamp
Dart Ho. (IMIF-3E3 Laad T
|2 Y Y 2/ 3/ oy 3 4/ %
: T
. 1¥44595-1 . :l
4001 Rev, E 0BO00E L5000-20] mIoDsanzs 2,000 31,104 G
4015 " " " " 2,000 34,224
O
!
4038 " " m " 2,000 29,952 ;
R
A
4064 " " v " 2, 000 33,216 ':‘
L ﬂ
N
NOTES:
1/ “Zip-Wut" Rapid Nut Assembly with thread elements fabricated from l5-3PH L
CRES and cuter kody fabricated from A286 CRES conforming to Thread o
7 Teghnolegy Ine. Drawing.fe. 030006, — 5
2/ Test bolt was Boeing BAC B30USBU22 dry film coated INCO 718 CRES, rated
at 220 KSI minimum tensile. A
3/ Torque limit tests conducted on "2ip Nuts" previocusly subjected to random :
vibration tests without bolts (ref: Seguence 06-000}. TPorgue limit test E
per Sequence 09~000, TTI Document Mo, 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 5
conducted on June 2, 1998,
4/ Examination of "Zip ¥uts" after disassembly indicated no evidence of

deformation or failure. &1 nuts functional and operable.

"I\‘g—— raZRNOW—r>0
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TABLE Mo. ¥ Ili
RESULTS OF ULTIMATE TENSILE STRENGTH TESTS A
OF MDA P/N 1F44595, REV. E {TTI F/N 050000} Y
LOT E4 RAPID NUT ASSEMBLIES R
E
5
E
A
|
"]
Spec- AT Nominal {AXTAL TENSILE STRENGTH Test H
jmen | PART NIRMBER |[Thread {1ba) Type Failure Temp .
Bo, 1s | 8ize  |Spec, Regt.| Test But g | &
2/ = 313 4 =
= i T
]
4004] 1F445%5-1 |.5000-20 | 27,500 45,500 Bolt Threads Break Room £
REV. E T
(TTI 050006) !i‘
4029 " . * " 45,500 Birlt whreads Breoak w ®
L+
D
R
4050 " " " 42,800 Bolt Threads Ereak " ;
R
-
: T
4072 " " " 41,000 Bolt Threads Break " é
|
L
. C
= ——— -
F |
N
q
]
i
|
|
{
A
ROTES: II
1/ "Zip.Hut" Rapid Huc peserbly with Thread elements ;fabricated from 15-5FH |
CHRES and outer body Fabricated from A286 CRES conforming to Thread £
Technology Inc. Drawing. Mo. 050006. :
2/ Test Buts previously subjected io randem vibration test with mating bolts [
pey Schedule 05-000, TTI Document 050016, Rev. C. J
3/  Minimum axial tensile load regquirement per Note 28, MDA Spec. Control
Ereg. 1FA4REG. .
4/ Test TS tested with Boaing BAC E3JUSS INCO 71# CRES Dplis. Each nut .
torqued to 1140 in-ib {95 ft-lb) prior to Tensile Test, Test conducted on
May 28, 1998 in Satec 400 HV Tniverssl Tensile Machine. -
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TADLE WO, &

RECULTE OF OTOSS-THRRLDING TESTS OF MDA F/N iF44595-1
{(TTI P/N 050005 LOT #4 RAPID NUT ARGSEMELIES

. o
Serial | McDonnell Thread Nominal g” 2
N Doualas Technology | Thread Tnstallation |Installation COMMENTS
Lerospace Part Xo. Size i . rorgne
zart No. 1/ 1/} {oNI7-33) 2/ | tin-1b) 3/ e
— e e — o=
4002 1F44595=1 . 050006 .5000-20 | ¥ut.engaged e40 . Ho Failure
Rev. E ' '
4032 " » " Nut engaged 840 No Failure
4060 " " " Wut engaged 540 Ao Failure
4081 " " " Wut engaged BAQ No Failurs
ROTEE: _

"1/ MEip Nut! Rapid Nut Assembly with thread elements fabricated from 15-5rH

= CRE§ and outer body Fabricated from R286 CRES conforming to Thread
Technology Inc. Drawing No. 050006,

2/ Croos fhrsading terct cenAn~+ad in asoordance with Sequence 11-00G, TTI
Documernt No. 050015, Rev. C dated 3/11/98. Boeing BAC B30USENZ22 dry film
coated INCO 718 CRES test bolt inserted in bushing ‘fixture’inte TZip.Mut®
ceated st B, Test belt successfully engaged nut approximately half-way
inte the nut.

3/ Special Eﬂ wedge rempved from bushing fixture leaving "Eip Hut" seated

-

oagainot I face of bushing. Tnéta1latéan torgus applied from the boli
head until "Zip Wut" fully seated at 2. after nut removal, examination
indicated no evidence of deformation and/or fracture. Test nuts Twlly
operable and functienal oo completion of test schedule. Tests conducted
en June 2, 1998,

AMPEMAZR W0r — ZO=-AM»mOYHNOD fHE=-tdm- » TOa@BI>ALRE «SL3PEeE c:
C

- e P e T B
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TRELE NO. 2 ) K
s
ELSULTS OF STREES DURABILITY TESTS OF MDA F/W 1F44595-1 :
(TTI B/N 0S00067 LOT #4 I{EPID HOT AsSEMBLIES ]
C
H

Serial | MeDonnell | Thread Nominal Installation | Induced{fo. of
ol Dovglas Technology Thread Torgue Tensile |Hours COMMENTS &
5 AarTachamsa FPart No. Siza {in—-1ibl Clamp at ST

24| Part Ho. {UMIP-3B) Lead. Loay

1/ 1 K
L v v | 2"y Y 4%
T
1F44585-1 |
4017 Rev, E 050506 . 500020 1,920 21,984 | 96 | No Failure 2
el Crr— " " " 1,800 21,840 Yb | No ratiure m
4059 0
4075 " " " 1,800 21,504 96 | Ho Fadlure R
' P
4086 i i " 1,800 21,888 | 96 | No Failure E
A
T
|
Q
N
!
HOTED . |

1/ TEip-Hut® Rapid Wut Assembly with thread elements fabricated from 15-5PH a

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

7 Teghnology Inc. Drawing No. (500C6. —

2/ Styess Durability test conducted in accordance with Deguence 12-000, TTI A
Necumeant Na. 050016. Rev. C dated 3/11/98. “Zip Nut" installed on BAC N
RIOUSSU22 dry film coated IKCO 718 CRES Boit. {220 KSI min. uts} in.strain |
gaged load cell, Nat rorgued to develop minimim tensile clamp load of E
21,500 F 250 1b. ¥

3/ Minimum exposure under load for stress durability test noted at 96-hours. 5
Stress durability tests started on May 28, 1998, and disagsembled on
June 1, 1998 ]

4/ Examlnation of "zip Huts" after stress duxability exposure indicated no
evidence of cracks or failure of the nuts, Test nuts were functicnal and (4
mpaerable on completion of test exposure. A

5/ Serial No. '4069' should be Zerial Ro. '4032', per TTI correction. Ii
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Consolidated Laboratories, Inc. REPORT NO. 8814
Y32 hrrow Grand Circle

Covina, Califcornia s17zz2 PAGE 1 of 11
(6261 $15-89%L
FhY (£26) 9£6-21E8& May 28, 1588

TEST REPORT

Almay Research & Testing Corporation
1415 Newton Street
Los Angeles, California 50021

Subjact: Vibration Test on Eight (8} Specimens of P/N 1F44385 {TTI P/N 050008),
Rapid Assembly Hut, S/N's 4001, 4004, 4015, 4023, 4038, 4050, 4064 and 4072

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

L. REFERENCES

1.1 Purchase Order No. D88A dated 5/22/%F from Almay Research & Testing
Corperaticon.

1.2 Thread Technology, Inc. Document No. 050016, Rewv. €, dated 3/11/3%%:

Acceptance/Qualification Test Plan and Procedure For Y-20UNTF-3B Ziplut P/N
050006 and MDA 1P445%5.

1.3 McDonnell Douglas Prawing No. 1F44555, Rev. D: Nut, Rapid Assembly.

2. FURECSE -- The purpose of this test program was to subject the units to the
Vibration Test of Reference 1.2, Paragraphs 05-000 & 046-000 and Reference
1.3, Hoktes 28 & 31 - 36. Four of the units (5/N's 4004, 4025, 4050 & 4072
were to be assembled onto the mating bolt, torgued to 1,125 x 200 in-lb and
- monitored for rotatienm during the test. The remaining four units were Lo he
held in place with %" {non-mating) belts. The units were to-be examined for
physical damage and returited to Almay after completion of the test program.

3. ~ SUMMARY -- The unibe were subjected to the Vibration Test a5 reguired. The
progedures and results of the test are shown on the laboratory inacruction/

data mhesat which is reproduced as Page 2 of this report, 5/N's 4004, 4028,
4050 & 4072 exhibited po rotatien in excess of 307, Examination of the uwnits

after complation of testing disclosed no vigible svidence of damage or
deterioration as a result of the test conditicns. The units were tonsidered
to have passed the Acceptance Random Vibration Test as conducted in this
Laboratory and were returned to Almay for disposition.

.2 - -
test By: L. L. Frye Congurred: #', m
keport By: D. D, Huff D Quality Assupdnce”Representative

5
el

Trepared By:

hpproved By: (-r

M., Harty, P. E., faboratory Dirdeotor
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Consolidated Laboratories, Inc. REPORT ¥O. _ 8914

732 Arrow Grand Circle
Covina, California 91722 FALGE P

(828} 215-8%91
FAX (626) 366-3158

TEST REPCRT

4

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

-Accelerometer: Endevoo Model 2246Mé, S/N HB9L, ID/N 2106-24, 13.64 pl/q,
+5.6%. Calib. due 6-1-98, & mosg. TUsed with Endeveo Model 2721E, 5/W
CJ82, ID/W 2104-1, charge amplifier. Calib, due 6-12-98, § mos. Used to
monitor and ceontrel vibration input levels.

-Torgomeber: Snap-On Mode] TELGQL, IDSN 304, O to 100 foot-pounds, torgue
meter, Calib. due £-B-58, 12 mos.

-Vibraktion Exciter: MB Model (-50, S/N 188, ID/N 2005, with ME Model T451-B
power amplifier, 5/N 119, ID/M 2008, rated at 5000 force pounds. Used

with Hewlett-Packard Model 54274, 8/N ZEZ2, ID/H 2006, wvibration coabrol
gystem. Calib. due 11-5-598, & mo=.
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Part Ho. 1F445%5 5/K

8914

i~

Consalidated Laboratories, Inc. REFORT NO.

7312 Arrow Grand Cirele PACE 3
Covina, Califcrmia 21722
{528) 215-89%L

LAB DATA SHEST

See Below sample ! = 8 Job B9

Degcription, Bapid Assembriy Mut Co. Almaw
R
S/Nts 4004, 4029, AD50, 4072, 4001, 4015, 4038 & L064- Fage 2

TEST: VIBRLTION STAIT TpLa

To Spec: Date MY . 1 B, IMAY 27 B

O5p0l6, Rev. ¢, Paras. 05-000 & 06-000; Test By “f”;giﬁy'““riglﬁﬁi;ehﬂﬁf
Dwy. Hao. 1F44555, Rev, E, Notes 28 & 31 - 3§ Photo [ = sl IS

Thero Req d__YES _ T hﬁf

i.

[ EC——Y Fa-

Famar oy

-

I

Vi

Poris Idcmeifiqazieon:

¥ -- Parallel to the axis of bolt insertion chrough Lhe nut.
Y -- At random radially to the body of che nut.
Z -- Mutualliy perpendicular to the X and Y Axes.

Zmeamhle Frur af rhe nuts onte the mating bolt through an appropriacte [ixture
plate until seated against the washers and tightan finger tight. Gradually
tighten teo 1,125 & 200 in-lb and then mark the units in order to cbsarve rotaticn
as 3 result of the vibration., Secure the fixture plate to a vibratizn cube.
Mount the composite assembly on the head of the vibration exciter, with the axis

. under test being changed by changing the orientatien of the fixture plaze oo ths

ecube. Mount & contral accelerometer on the fixture plate adjacent o the
mounting intsrface of the units. As a minimum, the accelercmeter signal shall be
racorded during all test ruas,

Subject the units to the following levels of random vibration.

Hz BESD, ot/ Hz Eiove, ABSLICE P

-

20 0.04 ——-- ; .

. ad 0.80 +3.8 S— =
400 G.ED - Tolerances

2000 L.N28 -6 .3 20 - 2000 Hz; =2 dB

Qverall: 22.1 9, L

oy T L0%
on sach axis, egualize and vibrate the unit for Si0 + 5.1 seconds at the full
1evel listed above., Make a computer print-sur of the control equalizacion for
gach axis of vibration. Check off 0.K. completion below:

_ -
% huis L ¥ AX1S__ # Z Anls b

Any visible evidence of physical damage? A2

Any rortation in excess of 30°% AN
Ruscuble Lhie sthsy four nuks Be an appropyiscse fixtura plaka uzing SR inah
bolts. Securs the fixture plate to the vibration cube om the head of the

vibration exciter, as stated in Step 2, above, and repeat the procedures of Step
3, above. Check off 0.K. completicm below:

. ric L// v Axis f_/ 2 MiSL
Any visible evidence of physical damagﬂ_&L@@

List test equipment used on the Test Eguipment List, attached.
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Consolidated Laboratories, Inc. REPORTNO.____ 8914
> 732 ArrowGrand Circle
Covina, California 91722 PAGE &
\ (626) 915-8301
TEST REFPUHI
WY 27 "o
B/N 1F44595 S/N 4004, 4029, 4050, 4072  RANDOM VIBRATION X AXIS
FOST TES] ELAPSED TIME ~ 311 SECS AT .00 D2
RMS LEVEL = 23,14 G°S DELTA F = 4,883 DOF~ 304 AWF= 10
10N g sER/HZ
Ia _/CI?\
i/
' il
A ™
D Jf - Ao RN
rl' bl
7 N
A LAY
i D
A ] \ \x
/ |
-1 ; N
/F N
— ‘rllr }/ b A
_E ..... - -
|
-3
19 5 2nnNe
10 U Wz LoG ALMAY.  RAPIO ASSEMBLY NUT




Consolidated Laboratories, Inc. AEPORTNO 8914

732 ArrowGrand Circle

Cowvina, California 91722 PAGE 5
\ {628} 915-8291
TEST REFPOAT
MY 27 mes

P/N 1F44585 S/N 4004, 4028, 4050, 4072  RANDOM VIBRATION Y AXIS
POST TEST ELAPSED IIME = 321 SECS AT .00 D&
RMS LEVEL = 23,088 G‘S DELTA F = 4.B83 0OOF= 304 AWF= 10

- ‘“-\_,-F/‘

»

Rt | CrEe]

ez )

;0N 5 soR/HZ

i ]
j !
n J',
/ T o= LA 4y
;r’ f5=|" " = S \
i'as %\
/N NN
7 N
Y7 N
-1 / / x \L:L
i e N
= 4 7 - / T “\. ;
/ / \
/
.
-
1;.5 2n02
10 B HZ LDG ALMAY,  RAPID ASSEMBLY NUT
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Consolidated Laboratoties, Inc. REPCRT NO. 8934

732 Arrowarand Circle

Covina, Califorma 91722 . : PAGE &
{626} 815-8991
IES 1 HEFOURT

MEY 27 1R

P/N 1F44585 S/N 4004, 4D29, 4050, 4072  RANDOM VIBRATION 2 AXIS

FOST TEST ELAPSED TIME ~ 212 SECS AT 80 0B

RMS LEVEL = 23.08 G'S DELTA F =~ 4,883 DOF= 304 AWF= 1D
10N G sOR/HZ

b P
1]
e

Ned

:
5

HESET

-]

AT IS oY R

/Y

(=)

185 2002
10 D Wz Los ALMAY,  RAPID ASSEMBLY NUT
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Consolidated Laboratories, Inc. AEPORTNO.____ 8914
732 ArmowGErand Clircle

Covina, California 91722 FAGE 7
(626) 915-8981
TEST REFPORT

MY 27 gog

P/N 1F44595 §S/N 4001, 4015, 4038, 4064 RANDDOM VIBRATION X AXIS
FOST TEST ELAPSED TIME = =il SECS AT .20 DB

RMS LEVEL = 23.07 &°S NELTA F = 4.863 [0OF= 304 AWF= 10

10N G sorR/HZ
7 E ]
T 1
0 | 4
/!’fv " j -~ 1,r“ 4& - “.Iu....? ™,
S \\‘*
J /1><//. \:Tgmh\\\
fi / N
-1 / f/ \'\: \
L L J N AN
o f’{'f ~ I N N
/ 1 NN
4
-2 - 1
i
-3
tn. B 2002
10 0 §z Lo6 ALMAY.  RAPID ASSEMBLY NUT
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INTRODOCTION

Thread Technology, Inc., 22580 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 MNut' conforming to McDonnell Dougla= Aerospace Spec.

Control Drawing 1F44525, Rev. E. Thread Technology identified the nut as the

HZIP NUTY, under TTI Part Number 050008, It was noted that the "EIP RUTS" were
intended for use in the construction and assembly of the Internaticnal Space

Station. {(Reference: McDonnell Pouglas P.0. 789908%1 and MASA Contract 15-10000).

The applicable Purchase Order from Thread Technology, Inc. outlined
the Acceptance Test Flan in TTI Document We. 050016, Rev. ©, dated 3/11/98 fox

the MDA 1F44595-1 (TTI B/W 05000&8) "Zip Nuts". In addition, all tests were to be

witnessed by the Defense Contract Managemant Command (representing HASR), and by

The Epeing Company (formerly MeDonnell Douglas Aercspace (MDA}). The comprehensive

ZO==rpR0vRQAN PZ=—tam= # TOXPMANE =XITr» .—

test program was witnessed and monitored by the Following Repfesentatives at

Blmay: -
L
Defense Logistics hgency — g

- .- Defense Contract Management Command
Mr. Tom Osborn ;
&
The Boeing Company E
Spane Systems Division E
Mr. Joseph M, Canpa IT 5
arter coordlpatlon wlth the Qeslypated yuallly represeilalives, Wus

physical test program was initiated onm July 16, 1998, and all tests completed on :
L
July 28, 1938, The "BIP HUTS" included in this phase of the performance test |
F
evaluatlon were identiried as rFroguction LUL No, 5. whe TEeST Droaram was outllned :
to observe the sequences and test procedures referenced in TTI Document Ho. 050016, ?
A
Rav. ©. All test eguipment, fixtures, gages, eto. used in support of the I
evaluatlion Testing wWere 1T CUrrent Calliratlor coniorming to the regqulremenics of 2

N
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the ALMAY “Quality System Manual (Q5M)" dated 6/2/97, designed to satisfy and

meet requirements of Spec. MIL-(-9838A, and ISO 2003,

TEST PROCEDUERE

Almay Test Report No. C 27150 dated April 14, 1%98, initially covered
the detailed 'gualification' series of tes;s conducted on LOT Neo. 3 "ZIF WNUTS"
P/H 1P44595-1 (TTI P/N 050006}, The report included photographs of the test parts
as received, test eguipment used, typical fixturing apd test set-ups, specimerls
after test evaluation, ste. Also, all test procedures were detailed in compliance

with the requirements and chjectives of TTI Document MNo. 050016, The current

producticn acceptance tests of LOT MO, 5 covered by this report utilized the same

OO0 PE=—=nm-d F IOTFMAMAE =T —

test equipment, fixturing, and gages noted ip Repert € 27150, In additieon, the

>

test procedures described in Report C 27150 were observed and followed in cnnductingT
the current tests on LOT NO. 5. Accordingly, by refernce, Almay Report HNo. C 27150 g

iz made a part of this production acceptance report.

The "ZIF NUTS" representing production LOT NO. 5 were serialized by
Thg;ad Technology, Inc., and are identified in Table 1. ©Cn tEE_Fecommenﬁation of

The Boeing Company engineering representative, assigrment of specimen numbers for

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

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

mmreEmAEr VWO

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

evaluation test progran.

ke a special conditicon for this test project, the test bolts were
required to have a minimum hardness of Re 36, and a minimum thread length of
D.BDD—inches. As noted previously, for the evaluation of LOT ND. 3, Beeing
standard BAC B3I0LE Series Bolts were employed, which wefe fabricated from AZ2836 CRES,

heving a minimum tensile strength of 200 ksi. For the test of LOT RO, 4, and for

e e TN M

this particular evaluation of LOT NHO. 5, Epeing Standard BRC BIJUS Series BolTs

™N
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IDENTIFICATION OF RAPIL ASSEMELY NUTS (Z2IP NUTE)
RECEIVED FRCM THEEAD TECHNOLOGY, INC. FOR PRODUCTION

ACCEPTANCE TEST EVALURTION

e T W

e e W SN A

Spee~ TTX MeDonnell Thread Hominal Lot Test Procedure
imen LERIRL Douylas Tachnology Thread Humber
Ha. HUMEER AerospacejJ, Part wo. 4 size 1/
Part Ha, = = | _(UNIFP-3B) o
1 5007 1F44595-1 0ED00E L S000=20 5 TTI Document \
Rev, E ' 020016, Rev. C i
L]
2 5{}24 Ll It il 5 L] L]
] 3 504 '.? 1l 11 " 5 L]
4 5049 L1 Hr ™" 5 L] 1
5 505 ':Ir n 1] 1l 5 n
[ SOSL " " " 5 " ’
7 SoeT " " " 5 " i
B S080 " " " 5 " I
o 5085 " " " 5 " |
10 S0502 " " ™ 5 " 1
1 1 5095 (1] n " 5 L[]
12 5108 " " " 5 " :
13 £ll2 " " " ] "
14 c£lle " " " 5 " {
15 c120 n n n g 1] I
16 5127 " " " 5 "
1? = 5 13? L1} L1} n 5 n
13 Sl4s " " " ] - "
13 5157 " " " 5 " .
20 5173 " d " 5 n
= S
NOTEE :
|
1/ "yip-Nut" Rapid Mssembly Nut with thread elements fabricated from 15-5FH

CREZ, and outer body fabricated from A286 CRES, Conforming to Thread

Tachnology. Inc.

Drawing No, 050006 Rev. XE.
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TEST
SEQ, O =000
MNote 19

/0 All Test Huts

INSERTIDN FOROE

TEST
SEQ, O2—-000
Flola 2B

5/N ALl Test Huts

Y

MNESTALL SFREMOWE
- oy CLE TEST
SEQ. OF3~-000
MNote 27

/N R11 Test Nuts

CROSE THREADING .
TEST Y
ZES, L1000
Nate 29

#502-5088-5116-5137 |

RANDDMM YIBRATION -
TEST wWiTH BOLT
EEQ. OIS —Q00

Page N ourmr harrsssasenser
Report No.5.2112%07

MNote 29, 31—20

#5067=-5067=5108=-5157

¥

UL TIMATE TEMNSILR
TEST
SEO, 190=000
Note 26

#5057-5067-5108=-5157

RANDOM VIBRATION
TEST WITHLOLT BO0LT
SE0. OQE=000
Nete 29, 31-—356

#5007-5045-5095-5127

| §

TOROUIE LikIT

TEST
SEC. Q8=000
Note 25, 18

§5007-5049-5095-5127

viBRATHWIN TEST

MIL-SETOD—123T2

SEQ. 08-~000
118

#5047-508¢-5)13-5143

4

CTREES DUORaBILITY
TEET
SEQ. 12=0D00
Nokle 37

#5061=-5092-5120~5173

FIG, 1 {albwove) .= Tesu Flow Sligo L oud

Specimen identification for LOT NO. &
per TTI Document No. O0BOD1G,

'EIF WOTS!
Rev. C©
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ware utilized Aam alam maeting the required thrazd langth.

from Inconel 718 CRES, and developed a minimum tensile strength of 220 ksi.

5
-1 L [ P —
*‘FDH Ho C 2?15[:"'2

g s o s sy -

to use, all test bolts were treated to provide a dry film lubricant finish per

MYL-T 40200, whish was xegucotcd by The Deosing Dompaiy.

211 tests outlined in Thread Technelogy, Inc. Document Ro. (50016,

Fev, C were conducted at Almay, with the exception of the Random Vibration tests.

Tha twe serics of Dandom Vibration tests wores perloined al Cunsulidetyd Latwiratur les

Inc., under the supervision of Rlmay, The Bceing Company, and the Defense Contract

Management Command. -The results of the Random Vibration tests are presented in

Conoelidated Loberateries, Ync., Reporbt He.

attached as an Appendix to this Report.

TEET RESQLTE

2067 daled July 25, 1228, aml 1=

The results of the variocus tests conducted on the MDA B/ 1F44595-1

(TTI F/W 050006} Rapid Assembly Huts for LOT NO. 5 are surmarized in the following

Tables:

Table No. 2 - Results of

Tabla Ho. 3 - Results of

Tabla Ho, 4 - Results of

Table No. 5 - Results of
Tests

Table Ho. & — Resnlts of

Table Ho. 7 - Results of

Table Wo, 2 — Results of

Table No. © - Rasnlts nf

Random Vibration Tests -

Weight {Ma=zs Prupe:;xl Tests
20 Inz=ertion Foroe Tests

10=-cycle Installation/Removal Tests

MIL-E10=-1312 Accelerated Vibration

Tavgune T.imi+ Tackco

Ultimate Tensile Strength Tests
Cross-Threading Tests

Etrass Tmirahility Tasts

Consclidated Report NHo. 9067

The bolétc wora Ffabsigaecod

Prior

ZO0==pm09RO0 fZwmvrm- # IOAEMOAMNE =»Crns —

AAEMRI> BDc

&
?\qu-h—zﬂnm—rhn
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Report HDH;E;EEEEEEE
COMMENTS
The results of the comprehensive tests conducted on the MDA
P/N 1F44595-1 [TTI P/N 050005} Rapid Assembly Nuts indicate that all test nuts
reprasanting TOT WO 5 awvkikhit on abkilicy 2o wmeat andfor oxoococd sll estad
performance requirements referenced in MDA Spec. Control Drawing 1F44585, and

TTI Document Mo. 050016, HNe cracks, deformation, or fractures were cbserved with

any of the fAritdral tecte noted in thic Papert.
As noted in Almay Report No. C 27180-1 covering the performance rasults

of LOT WD, 4 Rapld Assembly Murs, Boeing BAC BI0USHE Series Inconel 718 CRES holts

wera nead in testing the "EIDP MUTEN £frem both Lot How. 4 and B. Tha kelte warns
rated at 220 ksi, whereas the earlier tests of Lot No. 3 were evaluated using
Boeing BAC BIDLES Series bolts rated at 200 ksi and fabricated from AZBE CRES. The
result of ucing tho highcer ctxongth keltos wan the ability to Jdevelop highes

ultimate tensile strengths, and higher induced tensile clamp loads in the Torgue

ZOD==3»m09md0 DNZm-viMm=- H ITNWFPMVIAN Lu2Frhn

Limit tests.

The throed eloamenta of the "SIT HUTSY weie furndsbhed wliilh day £ilm

: .. L
lubricant pey Speo. MIL-L-46010E, Type I, The lubricity of the nut/bolt O
= — 5
conbination appeared to he lower for LOT RO. 5, than for previous Lots tested.
A
Thiz cffest wao pariisulazly noticsekle for the Juress Durabkilily Teals {(Talle 9} :
] . . E
where installation torgue was lowey to achieve objective design clamp load. Also, L
E
for the Torgue Limit Tests (Table 6}, at the specified installation torgue of -
2000 din-lk, it appeared Lhat Lhwe YWRSC TLE CREZ hwlls were beglnolpy bo o rield 1n
the threads. E
L
The LOT WO. & test fasteners are being forwarded directly to The i
F
Bosliy Compauy Dox Lnlormoiion and cacwdioab ioor. o
- R
The akeve information and data is accordingly submitted for the ?
A
use of Thread Technoleogy, Inc.
\ . . |

-t L

™N

|



| Page No.-.. ;Tgﬁ“ﬁ"
Report No..C2 -

TRBLE WO, 2.

REEULTS OF WEIGHT (MASS ERDPERTY} TEET OF
MOA P/N LF44555, REV. E (TTI B/R Q30006) LOT #5
RAPID NOT ASSEMBLIES

ZEO~APROIRON QX—-tin~ » TOASMUME LPE2rd

Segquenge No. 01-000, TTT Dopument No. 030016, Rev. ¢ dated 311798, Test
oonduwesbod weing WoM Waloh BEcientiFie~ Smala

] Mebonnell .| Thread Weminal ' [ Mawimnm 7 Artuaal Eguivalant
Sexial| Dbuglas - | Technology | Thread Fermissible | Nut Hut
Hol” ‘herospace_ | Part Wo. Zize Weight Weightﬁf Weight
‘Part No'—_—ifl i/ | {unIF-3B) (1p) 2/ | (grams) py ¥ A
5007 Ar44595-1 050006 LE000-20 0.18 59.2 0.130%
Rew. E - ]
024 n toon " " R 2 - 1305
5047 . " " " E8.9 Jlzom
5049 " " " " 5%.0 L L300 ’
5057 " " " " 5g.1 L1303
5061 " " L " 59.0 .1300
5067 " o " " 59.4 - . lalg
S080 " " , " " 5g.9 L1259
SOBS i " " " 59,2 L1305
5092 " " " : " SE.8 L1296
5095 " “ " " 59,2 : L1305
5108 " . " " " 8.1 L1303
£113 " u " " RG_0 . 1300
5116 " " " " £o.2 .1z06
5120 " n " " 58,0 L1300
‘%r' 5127 " " " " 53,9 L1294
5137 " " " " 58.0 .1200
5148 " * " " 59.1 . L3032
5157 | “ " " " 59.2 . 1305
5173 " " " " s9.1 = L1303 L
Q
5
= . I — | SI
N
N
S <
, -3/-17¢ E
L
E
3
WOTES ¢ C
1/ YZIP NUTY Rapid Wut Rssmbly with thread elements fabricated from 15-5PH f
CRES and ocuter body fabricated from R236 CRES, conforming te Thread Technology g
Inc, Drawing No. 050006, ) F
2/f Maximum Mut permissikls weight per Hote 1%, MDR Speo. Contral Thrawing o
T 1F44595, Rev, E. R
3/ Test muts are within maximum weight limit, and conform to Note 19, l;'
" Spec. Control Dwy. 1F4459%. A
_/ 4/ Mass Property test conducted on July 16, 1996 in accordance with I

L

A
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TEELE FNo. 3

Esuies AF 2° THSERTION FORCE TEST OF
MDA P/N 1P44595 REV E. (TTI B/N 030006)

1OT #5 RAPID NUT ASSEMBLIES

w TOoUPmiamN <XPETE —

woponnell |Thread Meminal Maximum ] 2% TmoT
Serial Douglas Technaloqy Thread Permissible |INSERTION COMMENTS
No. nerospace |Part Wo. Size Insertion FORCE
Part Ne. 1/ 1/ {HRJF-3E] Force 2/ {1k} y
= = {1b} = =
- -——__‘_"__..._—--——"___'_..___=_“_.——=,_-=.-'_—'_‘n—==a
007 1r44585-1 050006 L BUN=29 S - 3.4 aeceptable E
Rev. E £
5024 " " § “ " 3.8 ncceptable T
5047 . : " n " 3.5 Receptable A
&049 " " " " 3.1 heoreptable F
RM&T " " n w 2.8 Acceptable
BOEL " " - " 2.0 rneaptable c
5067 " " " H 3.2 Acceptable Q
5080 " " » " 3.6 Acceptable R
5085 " " . n 2.9 acceptable E
5092 " " " v 3.0 zeceptable R
EQOR " " " " 3.1 Lcceptable A
5108 " " " 2.0 Azcaptahle b |
5113 " " " " 2.9 pocceptable 1
5116 " " " " 3.3 hceeptable - €
£120 " " " " 2.B heceptable ¥
5127 " " " " 3.1 horeptakble
£177 " " " " 2.8 Lcceptable
5148 " " " " o.4 Acsaptanie
5157 g " n " 3.1 hcceptable _;
5173 " " " " 3.5 hcceptable 4
= —
) i
- 31 1
| 1
U A
HOTES «
i/ NETRLNUT" KEpla Bul Assembly with Thread slements falbricated from 15-5PH

CRES and outer hody Fabricated from A286 CEES conforming to Thread e chhology
Ine. Drawing. Co. ORONGE.

Maximam inserticn force at engagemant angle of 20 meximum per Hote 28,

MpE Spec. Control DWJ. 1F44595, Rew. E.

Test conducted installing P/W BAC B30USBULZ dry film coated bolts thru

steel bushing inte BN 1T44565-1 Rapid Nut assenblvseated against 20

face. Installation force meneured using Chatillon Model DFF1e (0-101b)

Force Gage.

Tnsertion Force Tests cenducted on July 16, 15998 in accordance with

Sequence Wo. 02-000, TTI Document No. 050016, Rev, C dated 2/11/92,

0.
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RESULTS OF MIL-STD-1312 ACCELERARTED VIBRATION Y
TEST OF MDA P/N 1 F44595 (TTI B/H 030008} LOT #5 x
RAFID WUT ASSEMELIES E
5
E
| 4
: 'Dj:&ﬂ" o
@ Db 1 H
Ampl r
o
T
TYPICAL MIL-STD~1312 VIBRATION FIXTURE §
. T
i
Sper- TEST Mating 4psembly | Test |Vibration HUMBER &F QBSERVED N
imen | PART NUMBER Test 2/ |Terque 3/t ampli- \Frequency TEST ROTATION )
Ko i/ Faulener |Win lbf § tude 4/ {'Zi'-“ﬂ:'—‘j CYCLES
——— e —— e ) ;
O
S04 7 1F44595-1 EB3IGUSAU22 1125 0.4%0 1B00 10,000 Ho Rotation X
Rev E 20,000 o Fotation ;
{TTT Q500067 30,000 Ho Rotation ™
A
5080 1r44595=-1 REOUSED22 1125 . 450 1800 10,000 o Rotation T
Rev E 20,000 Mo Rotation i
(TTT 050006) 30,000  [to Retation a
511z 1F44595-1 BIOgS3U22 1125 .450 1800 10,000 No Rotation
- Tew B : . 20,000 No Rotation
(TTI O50006) 30,000 -{tip Rotaticon L
O
5148 1Fa4595-1 B30OUSBUZZ 1125 JASD 1e00 10,000 Wo Rotation %
" Rev.E 20,0007 " |Ho Rotation
(TTI O50006) 30,000 Mo Hotation :
-
. E
_ ST . L
E
s
Zoal-th |
NOTES E
L
1/ "zip Wuc” Rapid Nut Assembly with thread elements fabricated from 1%-5FH |
CRES and outer body fabricated from A286 CRES conforming to Thyead F
fPechnology Drawing 050006. I'IJ
2/ Test bolt was Boeing DAC B30USSUZZ dry film coated THCS 718 CRES. N
2/ Test nuts installed in wibration fixture per MIL=-5TD=-1312, Test 7. Eeating i
torgue per seguence Ne. 0B-000, TTI Pogument No. 050016, A
= 4/ vibration test conducted in Sonntag SF-10-U fatigue machine per test
procedurs of MIL-STD-1212, Test 7, on July 23, 1998. I
5/ Maximum permissible rotation noted at " per sequence D8-005. Tesl nuka .
conform to regquirement without failure.
£
E™
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TARLE MO. & K
E
RESULTS OF TORQUE LIMIT TEST OF MDA P/N 1F44595-1 :
(TTT P/ 0SQ00S) LOT 4 B RARTN MUT RSSEMBLIES A
R
.
tarial | MeDonnell |Thread [Ncminal Mating Installation Induced
¥o. Douglas Tachnology | Thread Test ToY{ue Tensile 3
harospace |Part Ho, Siza Bolt {in-1b) £lamp
3/} Part Wo. 1/ 1/ | {UNIP-3B) 2/ Y Lead 3/ _,f'{.
. {1h} —
: ' ! ¥
1F44525-1 . _ ]
5007 Rev, E 050006 . 5000-20{ BI0US8U22 2,000 31,200 :
S04% " " "o " 2, WU z&, 176 c
_ o
5095 " " " " 2,000 31,728 1
. r
5127 " " " " 2,000 30,384 g
A
T
1
Q
|

1/ "ZIP-NWDT" Rapid Nut Rcsembly with thread elements fabricated from 15-5pH
CRES and outer body Fabricated from A286 CRES conforming to Thread
= vpechnology Inc. Drawing No. Q30006 —

2/ Test bolt was Boeing BAC BI0USUZ2 dry film coated INCO 718 CRES, rated
ok 0720 FET miniwom fensile.

3/ ‘Torgue limit test conducted on "ZIP NUT" perviously subjected to ranaom
vibration tests without belts (ref:Seguence 06-000). Torgue limit test
per Sequence 02-000, TTI Bocument No. 050016, Rev. C dated 3/11/98. Each
feTP NUT" installed in calibrated strain gaged load cell, and torgqued to
2,000 in 1b. Induced tensile clamp leoad observed and recored. Tast
condugted on July 77, 1998,

4/ Examination of "ZIP WUT" after dizassenbly indecated no evidence of gerormantt
of failure. All mmts functional and operable, Test bolts exhbited evidence
of slight yielding noticeable in holt Threads.

Test bolts did net fracture. ST
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Fage | P . - A
C27150-2
Report Nowsslode= L
M
Takle Ha. 7 A
RESULTS OF CLTIMATE TENSILE STRENGTH TESTS Y
OF MDR P/H 1FP44595, REV. E (TTI P/H 0BOO06) K
LOT 45 RAPID NUT ASCEMBLIES ]
5
E
A
R
Spec-— RUT Nominal |[A¥TAL TENSILE STRENGTH Tegt H
imen | PART NIMBER |Thread {1bs) Type Fallure Temp.
Ll
‘HE; 1y Size Spec.?‘}-‘t.eqt. Tast lﬁfﬂ}: 4/ F
| —— — = _T
5
5057 1F44595-1 | 5000-20 27,500 41,0450 Polt Threads Break Room T
: FEYV. E N
{TTI O50006)] G
5067 " " " 47,000 Bolt Threads Break " g
5108 " " " 43,600 Nut Threads Strip “- R
o
2187 u " “ 45,900 Bolt Threads Break " R
¥
T
]
o
N
L
L]
= — 5
A
N
L
B
L
E
¥ s
5
7-31-99
{
i
WOTES : ]
1/ “"eip Mut" Rapid Nut Assembly witlh Thread elements Eahricated from 153-5PH |
CRES anfl puter body gabricated from A28& CRES conforming tw Thread :
Technology Inc. Drawing Bo. 50006, g
2/ Test nuis previocusly subjected to random vibration test with mating bolts
per Sehedule (5=-000, TTI Document (50016, Rev. c. i
3 Minimam axial tensile load redquirement poeX Hote 28, MDA Spec. Control
T« 1IrA4ERE .
4/ Test nuts tested with Boeing BAC BIQUSE INCO 7iH Ukks Bullz. Dash aus
torqued to 1,125 in-lb prier to Tensile Tect. Test condugetd on

July 27, 1928 in 3Jatec 400 Y Universal Tensile Hachine.

£
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CRES and cuter body fabricated from AZ86 CRES conforming tg;EFread

“Technology Inc. Drawing Ho. 050006,

2/

13 !
Report No.C27150- t
M
A
. |
|
TADLE N0, B :
RESDLTS OF CROSS-THREADING TESTS OF MDA PA/N 1FP44595-1 :
(TTT BN QS0006) LOT # 5 RAPID NUT ASSEMELIES L ]
c
H
. & I
serial | McDommell |Thread Mominal ] 2 i
Ho. Douglas Technology read Installation (Installation COMMERTS
RATOSDACS Part No. Size . Targue T
Part Ho. L {UNIF-35) 2/ {in=1b} 3/ 3 &
doe |t =t — . -
5024 1F44595-1 050006 .5000-20{ Nut engaged 840 No Failure '|r
_ Fev, E r : * N
5085 " " " Nut engagesd 240 Ho Pailure -
51lc " " " Mot engaged 840 No Failure g
5137 " " " Mut engaged 840 Be Fallure :
L+
R
T
ST i
0
- [ ]
:?'ng' 9?? |
BOTES: ;
- ) . L
1/ PZTP NUT" Rapid Nut Assembly with thread elements fabricated from 15-53FH Q
5
A
M
L ]
E
L
E
5

Cross-Threading test conducted in accordance with Seguence 11-000, TTI
Brcument Ha. 050016, Rev. C dsted 3/11/98. Bosing BaC BIONS8022 drv film
coated INCO 718 CRES test bolt inserted in bushing fixture inte "ZIPF NUT
seated at 5°.
into the put.
Special 6° wedge removed Ffrom bughing fixture leawving "ZIF HUT" seated
against 27 face of bushing. Installation torgue applied from the belt
e o TerE WP Fully seated ar 2. After mnk removal . examination
indicated ne evidence of deformation and/or fracture. Test nuts fully
operakle and fuctional on completion of test schedule. Test conducted
oh July 28, 1928,

Test Bolt successfully engaged nut approximately halfi-way

vl
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2/

CRES and outer body fabricated from CRES conforming to Threud-
Technoleygy Inc. Drawing Ho. 050006,

Strecgs Durability test copducted in accordance with Sequence 12-000, TTI
Document No. 050016, Rev. C dated 3/11/98.
BIOUSEu2? dry film cecated INCO 718 CRES Belt (220 KEI min. UT5) in strain
Jgaged load cell.
21,5000 + 250 1b.

"ZIF nNUT"

installed on BAC

Muat torgied to develop minimem tensile clamp locad of

] N = l
'.--ﬂ#l-—-l'l‘--."'
Report No.C271502 t
M
A
Y
R
TABLE NO. ° ) :
RESULTS OF STRESS DURABILITY TESTS OF MDA P/W 1F44595-1 :
{TTI F/H DLSOOCE} LOT § © RAPID NUL ASSEMOLIES A
c
H
H Tomital i duced |Bo. of
Serizl | McDonnell Thread Momitiai Installation | In : s
No. Douglas Technology Thread Torgue Tensile |Houxs | COMMENTIS
AoCYospoce Taxrt Yo aime {in-1h) Clagp atd -T
. {ONIF-3B) Load. Loa )
Fare 1 ¥ o ey v s
e - _,l-
1F44595-1 . il htl
ROG Fev. E e0006 LE000=20 1,200 21,648 1) Ho Failure P
5002 " " " 1,500 22,992 S mo Fallure g
o
5120 " " " “1,500 22,512 | 96 Ho Fallure =
5172 " " " 1,500 23,232 9G Mo Failure s
A
T
=T 1
LSl W
'I'F"’;l"“‘ﬂmII |
HOTES: |
_ . - L
1/ "ZIP-NUT" Rapid Nut As=sembly with thread elements fabricated from 15-5PH g
A
N
L J
E
L
E
5

Minimum sxposure under load for stress durability test noted at 96-hours

Stress durability tests started on July 23, 19298, and disassembled on
July 27, 1993. :

Examination of “Zip NUT" after stress durabilty exposure indicated no
evidence of crack of failure =f the nuts.
operable on completion of test exposure.

Test nuts were functional and

+,
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Consolidated Laberatories, Inc. REPORT XO. 9057
732 Arrow Grand Circle
Cevina, Califeornia 91722 DPAGE 1 of 15
f626] %15-8991
FRX (526) »66-3158 July 25, 1598

TEST REPORT

Almay Research & Testing Corporation
1415 Newhon Street
Loa angalea, California  S0021

Subject: vibraticn Test on Eight (8) Specimens of P/N 1F44595 (TTI B/N Q50006),
Rapid Agsemblv Nut, §/N‘s 5007, 5083, 5057, 5057, 5085, S108, 5127 and RIGT

Thiz will certify that the units above were subjected to the Vibration Test of the
yefarenced documents in this Laboratory in the manner and with results ag described
below:

1. REFERENCES

1.1 purchase Order No. 893 datad 7/13/98 from Almay Research & Testing
Corporation.

1.2 Thread Technology, Ing, Document Ho. 050016, Rev. C, dated 3/11/3%:

Acceptancefgualification Test Plan and Procedure For ¥%-20UHJF-2B FipHut B/W
N50006 and MDR 1F445%5.

1.3 McDonnell Douglas Drawing No. 1P44585, Rev. D Mut, Rapid Assembly.
2. PFURPOSE -- The purpose of this test program was Lo subject the units to the

Vibration Test of Reference 1.2, Paragraphs 05-000 & 0§-000 and Referenca
1.3, Notes 28 & 31 - 3§. Four of the units fs/N-a S057, 5067, 5108 & 5157
were to be azsembled ento the mating bolt, torgued te 1,125 x 200 in-1b
{82.75 & 16 ft-lb) and menitorsd for rotation during the test. The remaining
Frit nmits were ta pe held in place with %" (non-mating) bolts. The units
were to be examined for physical damage and returmed to Rimay for disposition

after completicn of the test program.

3. SUMMARY -- The units were subjected to the Vibraticm Tast-as regquired. The
procedures and results of the test axe shown on the laberatory instruction/
data shest, test log and plots which are reproduced as subsequent pages of
this report. g/¥'s 5057, 5067, 5108 & 5157 exnibited no Culdlliul lu s#essa
of 30¢. Examination of the wunits after completion of testing disclosed no
visible evidence of damage or deterioration as a result of the test
condiricns. The units wers considered to have passed the Actceptance Eandom
Vibratien Test as conducted in this Laborateory and were returned to Almay fox
digpesition after completion of the test program,

ol
Tesk By: L. L. Frye Concurre r,;ﬁ;‘éf'(:'z e
Eeporr By: D. D. Huff DOMAY Quality AScurange Representative
0 3199 i

- b
Prapared By: --"D’ il &

approved By: / /?7 ‘ \\

%M. Harty, ?. E., Labgfhtcory Direcpor
»
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TEST REPORT

(
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TEST EQUIEMENT -- The following items of test equipment, maintained within
ehe murrent applicable calibration paricd, were used to conduct the test:

-hecelarometer: Endeveo Model 2215, S5/H 1536, ID/N 2106-6L, 27.30 pt/a.
+1.4%. Calib. due §.1-98, & mog. Used with Endeves Model 27218, 5/H

cyos, IDAN 2104-4, charge amplifier. Calib. due 12-1i6-98, 6 mos., Used to
monitor and control vibratien input levels.

-Torgometer: snap-on Model TELOOL, LL/M 30+, & wo 100 foot-pounde. bargue
meter. GCalik. due B-B-53, 12 mes.

_Yibration Bxciter: MB Model C-50, S/W 168, ID/N 2005, with MB Model T451-B
power amplifier, s/H 119, ID/NW 2008, rated at 5000 force pounds. Usad
o th Hewlett-Packard Model 54274, /N 282, ID/N 2006, vibration comtrol
system. Calib. dua 11-5-28, & mos.
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Consoiidated Laboratories, Inc. asrore No. 3067
732 Arrow Grand Circle 7
Covina, Califormia $1722 PAGE
{625) B915-8951
LAD DATAR SHERT
part No. 1F44595 5/N_Bee Below sample_1 -8  Job 9067
Description Rapid Assambly Nut Co. Almay
Page 1.0
TESL: VIBRATIOWN R [ nkals]
To Epec: ate 1 o 24 B |
a50018, Rew, O, Paras. §5-000 & 0&-000; mST By &, -zp-’.c’ﬁ'?__@
Dwg. No. 1F44595, Rev. E, Notes 2% & 31 - 36 PHOLS N faﬁ
Photo Ragd YRS E&éﬂ “Hép
Hhse
1. Axis Idenrification:
X -- Parallel to the axis of bolt insertion through the nut.

¥ -- At randem radially te the body of the nuat.
7 -- Mutually perpendicuiar to the X and ¥ Axes.

2. Assemble four of the nuts cnte the mating holt through sn appropriate fixturs
plate until seated against the washers and tighten Iinger Tight. Gradeslly

tighten teo 1,125 % 200 in-lb and then mark the units in order to observe rotaticon
as a result of the vibratiom. Sacurs the fixture plate to a vibration cube.

Mount the composits 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 3 control accelerometer on the fixture plate adjacent to the
MoLNting 1nCerliace oL CRE WUNILS. A% & Dllldusn,

racorded during all test runs.

L avkclesomztors zigaal ahall ke

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

SN

iz oo, a7 = flewa, A0/ A=w
20 0,04 ——-- (// , KT\\“
50 0.30 +9.8 A i
<7 a00. - 0.80 R Tolerances
2000 0.028 -%.3 20 - 2000 Hz; +2 dB

Grgrall: 231 5].113 - 10

On each axis, egqualize and vibrate the unit for 510 ¢ 5.1 seconds at the £full

lavel listed sbove. Make a2 computer print-cut of the gontrel equalization far
each axis of vihration.

Check off 0.K. complecion helow:
k/ff Y hAwim L~ Mffi___

Bny visible evidence of physical damage? NE

mny rotatien in excess of 30°% {Ep

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

o

X Axis V// T Axis “/f
(5 [
Any wisible evidance OL physloal unumyu?_ﬂ.{zf,)__ s _\;,,.gf/
L

5. List test equipment used on the Test Egquipment List, attached.

K Ascia £ Axi=s

E Axis
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Type of Test Random ¥ibration Job Number L5857
Specification Customer -7 LALE Y
Specimen Dascription R 5D A BL Y N T

Sample Gty. & Part Number_ /¢« F5 Serial Number JS5& Ko
Fregquency (Hz) Level || _
Duration
From Ta dB /Do 1 g Mz | Cvarall ( 3 |
—— N T
o — o -rs
Z& & era
2
LoD 2008 4.3
— el -l’-pxﬁz_f z"fr/

Tolerances: 24— Zo00 8 ,d/‘- 2,0 08

NOTES:

Cate Time Axis Cemments —-
7-243889 20 rle? sm

s ~ 5187 SIS, so5 7 SRET
ﬁﬂﬁm&/;"& it P & ;&ﬁ:ﬁ']}' yra
J¢ LB )

r———i

VAN 4 s lae 7 Basdnae [4K
Vo ) 4 LML, o Lplr Rox Al T
VavIans - 7R Rgaiioay 0 E
/AR Y-V)

VIS5 % |2l assatons Cil
&3 | X N EAz

S EShr e TRRBHE KL Pivrpg To Lopsrn, |

S5 T Tes SogsE el s 8
iy ik 1':;- faE -:'“a.g'r_-h - ;"f;-::u ‘}ig

—
. a.si_:‘w
| nspector Technician /Zﬁ; @@/
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Lansalidated Laboratories, inc.

732 ArrowGrand Circle
Covina, Califormia 91727

(818) §15-8991 D AGE 5

REPORT NG, _9067

TEST RFFOHT

Type of Test

Specifica

Specimen Description

/fj-“ﬂ-“"”é’f"" Mff#ftﬁf Job Nember _5749[7

cion

Customer 2 L A0 v

At it Hsslm Ber AaZ,

Cample Otw._ K Dare Mmber /L0480 525 Qaminl Nvmbor Tl 22 IS A Friar
Vibration/Shock Test Log:
Dare Time I Axis J Comments
Fevzpl| /37 220 SR Apsiarons ﬁm” S~ 5 222,
| SO, 5095, 5/2 7 GroufFe)
/528l X | gun
1 /3,351 b SR s o M,f Lol PrE2,
/2 %7 Y | Earl
| (25 Z | s R T frieln LiE Gpes B2
/8702 =z. |gnmz, ;
f | NE _fENBAI L e s T, i‘
| | 2L B w7 A g ol Tr fE e |
5 Jo  BL gy ey T b 5 fbn EX[W,@)
| | —
|
]
;
Inspector, ‘Teehnigian '(’ 7?5- i ’"5:




Consolidated Laboratories, Inc. REFORTNG._____ 9067

732 ArrowGrand Circle

Covina, Calffornia 31722 PAGE -2
(626) 915-8981

TEST AEPGRT

[y ]

[IE AT

JL 24 g

P/N 1F44505 §/N 5157, 5108, 5057, S067 - RANDCM VIBRATION X AXIS
POST TEST ELAPSED TIME = Bl GETS AT .nn nae

RMS LEVEL = 23.03 G‘S DELTA F = 4,883 [OF~ 304 AWF~ 10
10N ¢ sorR/HZ

! GLT
5
LI
5
1% 5F

19. 5 annz
i0 O HZ LOG ALMAY, RAPID ASSEMBALY NUT
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Consolidated Laboratories, Inc. REPORT NG 9067
g 732 Arrow(Grand Circle
Covina, Galifornia 81722 PAGE 7
(B26) 915-8891
TEST REPORT
RS—
JL 24 mo
P/N 1F44595 S/N B157, 5108, S057, SOE7 RANCOM YIBRATION Y AXIS
POST TEST ELAPCED TIME = 511 $ECE AT .p0 DB
RMS LEVEL = 23.D4 G’ DELTA F = 4, B8B83 ObF= 304 AWF= 10
10N G SDR/HZ
1 .,
1 &
[RhERt
g fﬁ N
a— [ = \-""1-'“1 ‘.m‘_'wr_\‘h
y
fj/’ﬁ al i N
Vi AN
- 78 N\,
/A N
- N
! e N
_ Y ?/ - \\

W sl

i
-2
-3
18.5 2002
10 8 Hz LoG ALMAY, RAPID ASSEMBLY NUT
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Consolidated L aboratories, Inc. REPORTNO. 9067
> 732 ArrowGrand Circle
Covina, California 81722 PAGE 8
{626) B15-8891
TEST HEFOKH!
JUL 2 4 ¥E
P/N 1F44595 S/N 5157, 5108, 5057, S067 RANDOM YIBRATION Z AXIS
POST TEST CLAPZED TIME - 511 SECE AT L b g

RMS LEVEL = 23.13 G'S DELTA F = 4,883 [DOF= 304 AWF= 10

10N 6 SORMHZ

=1
1y

[SE
]

WEp

-3
18.5
10 0 HZ LOG ALMAY, RAPID ASSEM3LY NUT

2nn2
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Consolidated Laborateries, Inc. REFORTNO____ 9067
732 ArrowGrand Circle
Covina, Califorria 91722 PAGE 9
(628) 915-8991
TLGT NCM2RT
M 24 59
P/N 1F44505 S/N 5007, 5049, S095,5127 RANDOM VIBRATION X AXIS

POST TEST F1 APSEN TIME = . 8511 SECS AT .50 DB
RMS LEVEL = 23.03 G°S  DELTA F = 4,B83 [OF= 3D4 AwF= 10
1ioN G sgrR/HZ
i
+
0 7 ~
I, L v A U N
I / f A \ N
U LA
L ffx 4 \u\ \\
/ / N \
-1 ; "\H
e A N\
_ f// / \\ \\
'F’J
\
-2
-J{
8.5 2002
i0 © HZ LDG ALMAY, REAFILU ASSEMELY MUS

GLT
15

LLZ
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Consolidated Laborateries, fnc. REPCRT NO. 9067
732 ArrowGrand Circle

Covina, Catifornia 81722 PAGE ip
\ (526) 915-8991
TESIT REFOAT
Mo24 9

P/N 1F44585 S/N SDD7, 5048, 5085, 5127  RANDOM VIBRATION ¥ AXIS
POST TEST ELAPSED TIME = 511 SFIS AT .00 DA

RMS LEVEL = 23.03 §°S DELTA F ~ 4,883 DOF= 304 AWF= 10

o G SQR/HZ
1]
D j,f’ .
A LT N
f \
//f / ] N
/ N
/Y N
/7 NN
/S N
e, i Y N
¥ NN
7 S
B
-2
"3 T
16,5 2002
10 C yz LoG ALMAY,  RAPID ASSEMBLY NUT




Consolidated Laboratories, Inc. REFORTNO,____ 9067
732 ArrowGrand Circle
Covina, Calitornia 91722 PAGE 11
{828) 915-8991
TEST REFOHAT
Ji 24 1%
P/N 1F44395 S/N 5007, 5048, 5085, 5127 RANDOM VISRATION Z AXIS

POST TEST ELAPSED TIME = 511 GECS AT .00 N8
RMS LEVEL = 23.07 &°S DELTA F = 4,803 0OOF= 304 AWF=

10N G SQR/HZ

10

; f’{;,%:’" = W—w&e,‘ b \I\
/x / :\k .
R;A/ \“':\.\\
// f'/ \\ \

N
N

-3

18. 5
10 D Hz Loc ALMAY,

RAPID ASSEMBLY NUT

conz
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Consolidated Laboratories, Inc. REPORT No. 507
732 Arrow Grand Circle
Covina, Catiformia 31722 PAGE 12
(625} FLS5-8931
Foy (626) 965-3156 PHOTO 1

TEST REPORT

S

VIBRATION TEST SETUP
% Axig; 5/M's 5057, 5067, 5108 & 5157}
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Consotidated Laboratories, 1nc. REPORT KO-

10w
732 Arrow Grand Circle
Covina, California 91722 PAGE a3
{626) 915-B991
FRX [62E8] DE5-31%56 PHOTO Z

TEST REPORT

- \-_.._—-/f

(B (

YIBRATION TEST SETUP
{Z hxis; 8/N’'z 5057, S067, 5108 & 5157}
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Consolidated Laboratories, Inc.

732 Arrow Srand Circle

REPCORT NO. 2067

14

Covina, Califormia 91722 FAGE
(€28} 915-8391
FRX {626} 8566-31E6 PROTO

TEST REFUKL

kS

VIBRATION TEST SETIZ

e ey —

(¥ axis; S/M’s 5007, 504%, 5085 & 5127)
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{626} 515-8991
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VIBRATION TEST SETUF
{Z Axis; S/N’E 5007, SU49%, 5085 & 5127)
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DEPCRT MO, © 27150-3

RESULTS COF PRODUCTION LCCEPTANCE TEET

EVALUATION OF MoDOHNELL DOUGLAS

P/W 1F44bh9h, hKliyv. E {TTT PO QSO0CE}

wAPID ASSEMBLY NUTE ('ZIP NOTS'] LOT HO. G,
SURBMITTEDR TY THREAD TECHNOLOGY , INC. .

STERLING, VIRGINIA

Octobar 1, 1998

nread Technology, Ine. P.0. Ho. 1826

{Ref: McDonmell Douglas P.C. Wo. 927402
£ MRSE Contract 15-10000)

‘Harry 5. frenner, P.
Directoy of Research

The Boeing Company

pefense Logistics Agency
Space Systems Division

Dafenze Contract Mznagement Command

C
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IRTRODUCTION

Thread Technology, Inc., 22560 Glenn Drive, Suite 114, Sterlindg,
Virginia 20164, submitted twenty-£ive (25} samples of a special design nut for
production acceptance test evaluation of performance propertles. Tl uul was
identified as a 'Rapid Assemhly Hut' conferming to Hchennell Douglas herospace
Speq. Control Drawing 1F44595, Rev. E. Thread Technology identified the nut as the
vs1p NUT', conforming to TII Part amber 050006, It was noted that Thne “ZIF wWwoTa"
were inptended for use in the construction and assembly of the International Space
Station. [Reference: McDonnell Douglas E.0. £E927402 and MASA Contract 15=10000).
Thé arplicable Furchase Order from Thread Technology, Inc. outllned
the Acceptance Test Plan in TTI Decument No. 050016, Rev. D, dated B/18/9%8 for
tha MDA 1F44595-1 {TTI F/N nROOOEY "Zip Huts". In addition, all tests were to ba
witnessed by the Defense Contract Management Cotmand {represanting WASA), and DY
The Boeing Comﬁany {formerly MeDonnell Douglas Rerospace {MDA)). The comprehensive

and detalled test program was witnessed and monitored by the following

‘representatives at Blmay:

nafenze Logistics Agency
Defense Contract Management Command

Myr. Teom Oshorn, Quality Assurance Repiesentative

and The Bozing Company
Space Systems Division

Mr. Joseph M. Campa II, Quality Enginaerx

After coardination with the designated guality representatives, the
physical test program was initiated on September 10, 1928, and all tests completed
on October 1, 1998. The "ZIF NUTS" imeluded in this phaze of the perfermance test

evaluation were identified as PRODUCTION LOT WO. 6. The test program Was putlined

ro ocbserve the segquances and test proceduras referenced in TTI Dogument Neo. 050016,
Rev. D, dated 8/18/98. A1l test suipment, fixtures, gages, <etc. used in support

of the evaluation testilng were in current calibration conforming to the

requiyements of the ALMAY "Duality Syctem Manual {QEM) " dated €/2/%7, designed to

FPO=-PROITON QZ=-vim=- = TAo@pmmA =>Er-p —

nwmrmBEr wOor

dk\lu-___ Y T LT By
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satisfy and meet reguirements of Snec. MIL-g-385G0R, and IS0 L

TEST PROCEDURE

Almay Test Report Ne. © Z/LoU aarea mprii 14, 1798, dinitially e red

the detailed 'qualificaticn’ zeries of tests conducted on LOT ®Wo. 3 "EZIP NUTS”

P/N 1F44595-1 (TTI P/R O50006) . The report included photographs of the test parts

as receiwed, test sguipment used, typileal Tilxtuelay auwd oot aok—ups, =pecimans

after test evaluaticon, etc. Rlso, all test procedures wers detailed in compliance

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

productlun avweptanse teato of LOT MA. & movered by this report utilized the same

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

test procedures described in Report ¢ 97150 wers observed and followed in conducting

the current TEETs on LOT Wo. G. The enly change was the test sample size of
rwanty-five {25) nuts for LoT HO. 6, whersas the esarlier tests of the "2IF HUTS"
were limited to a sample size of twenty (20} units. Acecordingly, by reference,
CAlmay Report No. o 27150 ix swade @ pare of thiz prodoction apcaptance ceport,

| The “ZIP NUTE" representing producticn LOT NO. 6 were serialized by
Thread Technology, Inc., and are identified in Table 1. On the rgcemmendation of
The Hoelng company sginscring repracantative, a=aignmant of cpecimen numbers for
‘she various test seguences was made at randem. The Test Flow and applicahle
Speciman Identification rmumbers for this ﬁrwgram are noted in Figure 1. &Specific
Ccare Was exXercissd To malildain spocimen {identifisation during a1l phases éf the
evaluation test progra.

As a special condition for this test project, the test bolts were

required to have a minimum herdness of Re 3&, and a minimam thread length of

0.a00-inches, &s noted previcusly, for the avaluation of LOT KO, 3, Boeing

srandard BAC BIOLE Series Bolts were employed, which were fabricated from A2B86 CRES,

4

having & minimam tenslle sliengbl of 260 hei. FPar the +oer of LOT NO. 6, as well

FOr-t>mOBmON OZ—-nm~ = TOm>»miaAmA =»Irpk

amrmBE» Wl
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Report Neo. C21150-3
TABLT M3, -
IDENTIFICATION OF RAPID RSSEMBLY NOTS [ZIT WUTS)
EECEIVED FROM THEREAD TECHNOLOGY , INC. TOR PRODUCTION
LCCERTRNCE TEST EVALUATION
Speg- TTI Mclonnell Thraad Mominal Tt ] Test Procedure
imen SERIAL Douglas Taohnology Thread Humber
He. HUMBER Aerospace Pars Ho. Size L/
rart No. 1/ 1/ | {ungr-3B) -
1 6001 1F44595-1 QS000E . S000-20 & TTI Document
PFY  F nE00le, REV. L
2 6006 " . " o a
3 6010 " " o (9 " .
4 £03% " "o " 2] " !
5 a045 " " " & "
& &064 " i " & "
7 soca n " " £ "
B a075 " " . M o
9 &£006 " " " [ H
10 6105 - " " 2] "
11 113 n " " [ "
12 £130 " “ " 6 "
13 G109 1 " " & "
14 £155 " " " 6
15 6159 " " " & "
16 6162 " " " & "
17 6190 " “ " & "
18 6197 “ L " 6 "
Lo Gzel " " " & n
20 L6208 " " " p
21 62lE " Ft " & u
22 6241 " u " 6 "
23 6246 " L " & n
24 &265 i " 1 & T
3 QETO n n n & N
HOTES:
if ttaTE HOT" Rapid Assembly HNut with thread elements fabricated from 15-5FH

CRES apd outer body fabricated from 2286 CRES, Conforming te Thread
Technology Inc. Drawing Ko, OROOOG Rev. E.
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T TWMAZS PROPERTIES

Ny

R,

g

i

nad

L

¢ TESTY
SEC. 01 —000

=1 %-N

19

S/N g,

TEST NI

1

INSERTION FORCE

TEST
srd, g2—000

Mole

28

57N ALL TEST UNITS |

CYoLE

Fd

s T AL Ly Ry
. TEST .
SEQ, 03—000

27

578 ALY, TEST UNITS

RAMDOM YIRRATION -
TEST wirtH BOLT

RAMDON VIBRATION
: | TEST WITHOUT BOLT
sFo, 08—000
Mote 29, 31-—=36
6039—66?54613?-6190-6269
¥
CROSS THREADHNG . TOROUE LT
TEST  § TEST
sF0, It =a00 L5E0, Qe=000
MNate 29 - Mote 258, 38
6006-6,096'—6155-619?-62?0 HEOEB-EWS;ElBT—ElQD-EEBS

SER. OE-—Qa0
MNoLe 2%, 31—2&6

THol-aeA—Glia-GLlad-R2dl

1

. ULTImMaTE TENSILE
TEST

1O—000
Mete 26
3'001—6064—-6113-6159—624l

SE£Q.

Bev. D.

VIBRATION TSI
: L~ STO« 1312
- S5£0, O0O—p0g0

bdon Lee
BOlo-Bl05-6l62-Ga0l-6246
EST
2F0, 12=000
iy

: Mote

G045-6068-6130-6208-6218

=TRCOT QUWAsLITY
TIiE

FI#s., 1 {ahove).- Test Flow Chart and
Specimen identification for LOT NO. &
'ZIF RUTS' per TTI Document Ho. QS001E,

P AR OYRES) QE—-ap=l B IOAmMAME A Eree —
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ac for LOT NOS. 4 and 5, Boeing Standard BAC BiUUE merles Pulls weres wiilizad as

also meeting the reguired thread length. The bolts were fabricated from Inconel 718

CRES, and developed a minimum rensile strength of 220 k=i. Prigr to use, all test
Lolts were treated to peovide a dry £ilm lubricant finisi per MIL=L—4G0OLA0,
which was requested by The Boeing Company.

211 tests cutlined for the npre NUTS" in Thread Technology. Inc. Deoument
Mo, 050016, Rev, D were conducted at almay, with the exceptlon wi Lhe Tandom

vibration tests. The two series of Random Yibration tests were performed at -

consolidated Laboratories, Inc., undex the supervision of Almay, The Baeing Company,

and the Detense LONTEACE Maucywsment Command. The ceanlts ~f the Random Vibration
tegts are presented in Consolidated Laboratories, Ine. Report Ho. 2218 dated

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

TEST RESULTS
The results of the various tests conducted on the MDA P/N 1F44595-1
{(TTT P/N 050006) Rapid Assembly NUTS for LOT HWO. & azo ouwwmaxigad in Fhe follewind
Tables:
Table Wo. 2 - Results of Weight (Mass Property] Tests
waple HO. 3 - Rusulls of 20 Insersion Farxce Tasts
Pahle No. 4 - Resnlts of 10-Cycle Installaticn/Remsval Tests

Teble Ho. 5 - Results of MIL-ST0-1312 Accelerated Vibration
Tests

Table Mo, & - Rasults of Torgue Limit Tests

Tahle Ne. 7 - Results of Ditimate Pansile Strength Tests
Tahlé Mo, 8 — Results of Cross-Threading Tests

faple Ho. O - Results of Stress Durability Tests

Bandom Vibration Tests - Consolidated Report Ho. 9218,

ZO=-dpWOWNON BZ—-dum4 ¥ TON>mANE LApErp —
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COMMERTS

The results of the comprehensive series of tests conducted on the MDA

p/¥ 1F44595-1 (TTI B/ 050006 napid hssembly thuts indicated that 51l test nuts
representing LOT HO. & exhibited an ability to meet and/o¥ exceed all ravsd
performance requirements referenced in MDR Spec. control Drawing IF44509%, and

TTT Document No. 050016. No eracks, deformation, oF fractures were ehzerved with
any of the critical tests roted in this Report.

As noted in Almay Report No. ¢ 27150-1 covering the performancs results
of LOT WO. 4 Rapid azsembly Huts, Eoeing BAC B3I0GS Series Tneonel 718 CRES bolts
were used in testing the "TIP MUTS", and also for LOT NO. 5. The bolts Were
rated at 220 ksi, whereas the earlier tests of LOT HO. 3 were evaluated using
Boeing BRC B30LE Ssries Bolts rated at 200 ksi, and fabricated £rom R2B6 CRES.
The rasult of using the higher strength bolts for LOT WO, 6 Was the ability to
develop higher ultimate tensile strengths, and higher induced tensile clamp loads
in the Torgue Limit tests. The ability to exceed minimum reguirements would
appear to indicate an adequate mardin of safety for design application.

The LOT NO. B fasteners uzed in the test program are being forwarded
directly to The Boeiny Company for information and examination.

The above information and data are accordingly cubmitced for the use

of Thread Technology, Inc.

Y L T ¥ 2] FOm=m)BR0O0 fRZ—=—vwm- ®* LXODEmAME T —

~



e

R

Fagoe Na.....'...?..._..._..__
Report HolS2ila023

i
|
THELE WO, 2. !
i

RESULTS CF WEDIGHT (MRS5S PROPERTY) TESTS OF

MDA B/N 1F4458% REV. E (TTI P/N 050008) 1LOT #6 “or ]
RAFID NUT ASSEMELIES
) i v .ag-rﬁ ;
Almay MeDonnell .| Thread Weminal || Maximum Actual Equivalent :
S5exial| Douglas’ Technology | Thread Permissible | NHub Hut {
Mo Aarcspace | Part Ho. Bize Weight Weight4/| Weight i
‘Part Ho. 1/ (UNJF~3B) (11} 2/| {grams) () 3/ 4/ (
BI0L l¥gdbhyh=1 LERO0G L 2D00~20 .16 ‘52.0 0.1300 i
Rev. E : ' !
H0045 * " " |.' " 8.9 L1299 i
G010 " " " i “ 58.9 .1299 i
6039 " " " " 5R.1 1281, )
G045 " " oo " 58,2 L1305 g
6064 " " ft " h3.8 L1296
6068 " " ' 4 " 59,3 . 1307 L
6075H " " i " 8.7 L1254 :
6056 " ' " " £9,1 L1303 1
G105 " " " ™ 8.5 . 1280 {
8112 " " " " 8.5 L1290 :
8130 " " " " 59,0 L1300 !
6137 » g & " 58.7 1294 1
6155 " " " " 59,1 .1303 .
£159 " . . " 58.9 L1299 M
6l&2 M " - " " 549.1 -1303
6120 " " " " 5R.7 L1294
6107 " " b " 58.8 L1298
&201 " " " " 585 L1290 L
c208 " "o " " 58,5 -1295 C
G218 " " " " 5.2 + 1305 .
6241 " " " " SB.e L1239
G246 " " n " 58.7 L1294 £
G265 " " " " 59.0 1300 b
G270 " n " " £g2.3 . L1296 ﬁ
-1
R
5
WOTES : <
1/ "ZIP HUT" RBapid Mut assembly with thread elements fabricated from 15-5PH i
CRES and outer body fabricated from AZ86 CRES, conforming te Thread Technology |
Inc. Drawing Ho. QZO0Q0C0. . F
27 Maximum Mut pexmissible weight per Note 19, MOR Spec., Control Drawing C
~  1F445%5, Rev. E. II:
a/ Test nute are within maximem weight limit, and ceonform o Hote 19, J
fpec., Control Dwg. 1F44395. A
4/ Mass Property test conducted on September 10, 19%E in accordance with
Seguencs o, 01 000, PTY Dosument He. 0EQQ1S, Nev. T dated /1200, Mook I
conducted using W.M Welch Sgientific Scale. .

AN
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TABLE Ne. 3 ':
nosunTs of o° IMOERTION FORCE TEET OF Y
i MDa P/ 1F44595 REV E {TTI F/H 0S0006)
LOT 4 6 RAPIO NUT ASSEMBELIES o1 R
IE jo- 0543 i
: P A
N Aokl Maal &7 PRET ]
serial | Meponnell [Thread Thread Permissible |INSERTION|  COMMENTS c
Wo . Couglas Technology Sixe Tnsertion FORCE H
?‘:E"Eﬂgzcel part He. {UNIF-3B) | Foxce (1b) N
. - 1/ L/ vy & 3/
f— — o — — — —— .=="_"=_._—“‘_“'_'“__._nu=1
6001 |1F44595-1 050006 LEOO0-20 5 4.u ACURpLable ;
Rev. E . T
£006 " " " " 3.7 Becceptable I
&0L0 " " " " 3.4 hcoeptable N
B39 " " " " 3.5 hooeptakle @
Go4qE " " " " 3.3 heoeeptable
6064 . . " 1.5 Buveplable c
GOESR " " " " 3.6 Acceptable ﬁ
o175 " " " " 3.4 hceceptable p
6096 " - " " 3.3 nceeptable o
6LOD " . " " 2.7 hoceptable R
g1l " " " " 3.5 Loceptable A
6130 " u " " 4,1 ACceprapie T
6137 " " " n 3.4 Acceptable é
y 155 " " " " 3.5 Acceptable !
6159 " " " " 3.8 Acceptable
Llez " n " " 3.3 Acceptable
£190 " " " " 3.1 lcceptable
6197 " " " " 3.3 hoceptable L
6201 . " " " 2.6 feceptable 0
&208 " " " " 3.8 rooppiable 5
g2la * " " 3.7 heceptable
624 " " " 1.4 Acceptable :
6246 " " " " 3.5 hecaeptahle &
&265 " " " " 2.3 Acceptable E
G270 " " " " 2.5 Acceptable L
E
5
NOUES:
L/ "ZIP-NUT" Rapid Nut Zcsembly with Thread elements fabrisated from 15-5PH
CRES and outer body fabricated from n2BE CRES conforming to Thread Tachnology c
Inz. Drawing. Co. 050006, : t‘
2/ Maximum inserticn foree at engagement angle of 29 maximum per Mote 28, II
MDA Spec. Control Dwg. 1744595, Rev. £
3/ Test conducted installing P/N BAC B3IOUSSU22 dry fiim coated bolts thru 2]
steel bushing inte P/N 1F445%5-1 Rapid Nut Rasembly seated against 2° K
face. Installation force measured using Chatillon Medel DPP1C (0-101%) li' ]
Foroe Gage. A
4/ Insextion Force Tests conducted on September 10, 1998 in accordance with
- Sequence Wo. 02-000, TTI Decument No. 050016, Rev. D dated 8/18/98. I
A

L)
»
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RESULTS OF MIL-STOD-1312 ACCELERATED VIDRATIOHN
TEST OF MDR F/N 1F445%5 (TTI ¥/H 050006} LOT # 6

1l

conform to reguirasment without fallure.

A
L
M
A
Y
— RAPID RUT RSSEMBLIES :
5
E
< A
0350 BN :
Dbl e g 3 H
2 Hﬂpl /fffl.l’f!
SI # -l
(o057 bR |
TYPICALL HIL-STD-1312 VIPBRATION FIXTURE E
1 )
’ |
Spec~ TEST Mating Aszsemply | Test  |Vibration JNUMBER OF {UBSERVED N
imen-] PART NUMBER Test ;/Torgue Ampli=- |Frequency| TEST ROTATION G
No. - L1/ | Fastener | (in-1b) 3 tude 4F (cpm} | CYCLES _
— - o
o
G010 1Fr44595=-31 B30DERUZ2 1125 0,450 1800 10,0035 No Rotation [}
REV. E 20,000 Ho Rotation P
(TTI Q3C006) 30,000 | Mo Rotatien E
A
T
G106 1F44555-1 BIONSEN22 1125 L4450 1800 LU U NO Koraticn 1
FEY. & 20,000 No Rotation Q.
g (TPI 050006) 30,000 ] No Rotation N
£162 | 1F44595.-1 BIODS2022 1125 LAST L1B00 13,000 Mo Rotaticn
: REV., E 20,000 No &otation
{(TTI 050006) 30, U0 No Rotation a
6201 1r44595-1 BAOUSENZ2 1125 LAB0 1800 14,000 Wo Rotation §
" REV. E 20,000 o Rotation A
{TTI O50006) 30,000 tha Rotaticn N
L
. E
hZ46 1F44595-1 BITSEE2 1125 L4500 1800 10,000 No Rotation :
REV, E 20,900 Ho Rotation g
(TTT 050006} 30,000 HNo taion
NOTES c
A
1/ “ZIP HUT" Rapid Nut Assembly with Thread element fabricaved fxom 15-5FH L
CRES and suter hody fabricated from AZ86 CRES conforming to Thread Technology :'
Drwaing 05000G. o
gf Test bolt was Boeing BAC BICUSEU22 dry film coated INCD 718 CRES. )
3/ Test nuts installed in vibration fixture per MIL-5TD-1312, Test ¥. Seating N
torque per sequence No. 08-0C0, TTI Decument No. 0500L6, REV D. 1
4/  Vibration test conducted in Sonntag 5F-10-U fatigue machine per test A
procedure of MIL-STD-1312, Test 7, on September 19,1998,
L/ Maxinum premissible rotation noted at a0° per Sequenge QH-005. Test nuls I

e

L)

Fam
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THhBELE WO, & [ ]
jo- 579 :
RESULTS OF TORQUE LIMIT TEST OF MDA P/N 1F44585-1 5
(TTI T/H Q0500061 LOT # & RAFID NOT ARSSEMBLIES :
R
c
. H
Serial | Mclionnell Thread Hominal Mating Installiation Induced
Mo, Douglas Tachnology Thread Test Torgue Tensile k
herospace | Part No. Sizs Bolt fin=-1h} Clamp T
! Trawrt Mo (T IR Load
Ef 1/ Ef 2/ ' Ef {1} 3/ &/ ;
— — e e
. T
. |
6039 1F445485=1 Q50004 CEOCO-20] BEIOUSZEU22 2,040 33,930 N
' Fev. E G
a075 " " " " 2,040 2R, 3424
6137 " " " u 2,040 32,448 —
6190 [1] " 1 " 2,&4{‘} 31,824 2
6255 " " " " 2,040 32,592 P
©
: R
A
T
1
O
— N
HMOTES:
lf _ "2IF KUT" Rapid Nut Assembly with Thread elements fabricated from 1l5-5FH L
CRES and outer boady fabyicated frem 2236 CRES conforming teo Thread O
Technology Ine. Drawing Ho. 050006, 2
2/ Test bolt was Boeing BREC B30USBUZ2 drxy dry film coated INCQ 718 CRES, rated A
at 220 KSI minimum tensile. N
3/ Torgus limit test conduacted on "2IF NOT" perviocusly subjected to randaom -
vibration tests without bolts (refSegqusnce 06-000). Torque limit test E
per Segquence 0%-000, TTI Document Wo. 050016, Rev, D dated 8/18/08. Each L
fteTe NOTY installed in calibrated strain gaged load cell, and terqued to E
2,000 in 1b., Induced tensile slamp load chserved and recored. Test s
conducted on October 1, 1098,
a7 Fxamination of "2IP NUT" after dizassembly indicated no evidence of
defermation of failure. 211 nuts functionzl and operzble. c
Test holts 413 not fracture. A
L
i
F
Lo}
K
N
i
A
e l
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RESULTS OF TLTIMATE TERSILE STRERGTE TESTS

OF MDRE PN 1744595, REV. E (TTI BP/N 050006)
LOT # & RAPID NUT ASSEMBLIES

Page Hnﬂumiinmm.ﬂ.

Report No. Gallali3,

35X
jo~ 0519

Z0==rpNOWAQON PZ=—iam-~ P IZOAFmAMRE ~PpIr> —

Spec- ROT Nominal [AXIAL TEHSILE STRENGTH Test
imen | PART WOMBER {(Thread {1bg} Type Failure Tﬁ;p.
Edre Sope, Reot,| Test Hut
o v | pec. 4 i/ 4
6001 | 1F44595=-1 LB000=20 27,500 42 200 Bolt Treads Break | Room
REV. E
{TTI GEOCOEY
£064 " " " 42,100 Belt Threads Break "
6113 " " " 42,900 Holt Threads Strip "
£159 " " " 42,700 Bolt Threads Break "
£241 " " " 42,300 Bolt Threads Break "
)
L
L+ ]
4
A
N
]
E
L
E
L 1
c
—A
NOTES : %
1/ “ZY¥P Nut” Rapid Nut pssembly with Thread elements fabricated from 15-5FH F
o ODEE and auter hady fabricated from A286 CRES conforming to Thread Technology E
INC. Drawing MO G50006. N
2/ Test nuts previecusly subijected to random vikbration test wikh mating bolts i
per Schedule 05-000, TTI Document 05001G, REV, D. A
3/ Minimum axiol tensile load reguirement per Moke 28, MDA Spec, Control
Dwg. 1P44535, I
4/ Teat nutr tested with Boeing BAC B3I0USE INCO 718 CRES Eolts. Ea.ch nut torqued =

to 1,125 in-1% prioy to Tensile Test.

in Satec 400 EV Upniversal Tenzile Machine.

Test sonducted on Saptember 25, 1998

N
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raolLE RO, 8 :
DESULTS OF CROSS-THREADING TEST OF MDA FP/W 1F44595-1 i
(rrL ESR 9SG000) LOT § 6 RAPED MOT RESVMRTTES :
C
H
) [ o )
Sarial | Mchoennell Throad Nominal 3 2 &
M. Trou Las o shinglogy Throod Installaticon Tnztallabion COMMERTS
A ranpace Toyt Hn Sing Torgue T
Part Wo. & 2 (enIr-3n) 2/ 1 (in-1b] 3/ 3/ X
L= —— - ]
-’. T
6006 | 1F44595-1 | 050006 .5000=20 Wic engaged 240 No Failure g
Rew. E &
G096 "o " " Hut engaged g40 Wo Fallure
L+
6155 " " " Hut engaged 840 Ne Failure E
6197 " " " Hut engaged BAC Mo Failure 5
L
A0 " " " Rut engaged 840 HNo Failure A
T
i
O
ey N
|
ROTEE I
. _ L
1/ “"ZIP MUT" Rapid Nut hosembly with Thread elements fabricated from 15-5PH O
SRPS and outer body fabricated from RZ286 CREE conforming to Thread 5
Technology Ine. Drawing Neo. 050006. A
2/ Cross-Threading test conducted in accordance with Saquence 11-000, TTI N
Document No. 050016, Rev. b dated D/19/08. Resing BLC nRONEANZ2 dry film &
coated TNCO 718 CRES test bolt inserted in bushing fixture inte "2IF NOT® B
ceated at 89, Test bolt sudcessfully engaged nut approximately half-way L
into the nut. §
3/ special &% wedge removed from bushing fixture leaving "ZLIP NUT" =eated
against 2° Face of bushing. Inmstallation toxque applied from the bolt
hesd until "ZIP HULT fully sSeated alb 29, After nwt romewal, avamination
indicated no evidence of daformation and/er fracture. Test nuts fully C
operable and fuctional on completion of test schedule. Test cenducted A
on September 28, 1898, L
|
F
L]
R
H
1
A
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RESPLTS OF STRESS DURABILITY TESTES OF MoE PN LF44585-1
(TTTI P 8 OCROOCE LOT £ € PRDIR ROIT RAnTMRT.IES

wpErp» —

E
5
E
A
[
C
H
garizl | Mohonnell |Thread Hominal In=tallation | Induced Bo. of L
M. Pougias Technology Thread Torgue Tensile [Hours | COMMEWTS
forocpaca Dart W Sice in-lbj Clamp at . T
. i ™_ ad. Load
Fart No'lf 1/ {UNIC-38) 3/ Lo1 57 3/ 3/ 4!_,1
{ib) — = - =5
F T
i
6045 | 1F445385-1 N
Rav. E. 050005 . B000-20 1,500 22,416 13] Ne Failure @
6068 u " n 1,500 22,272 96 | Mo Failure g
R
/130 " " " 1,500 21,840 245 No Failure P
o
6208 " . " 1,500 22,080 96 | Mo Failure :
6218 " " " 1,680 22,512 215] ¥o Failure .{
o
N
1
MLFLLn l

1/ "ZIP WUT" Rapid Nut Assembly with Thread elements fabricated from 15-5PH :;
CRES and cuter body fabricated from CRES conforming to Thread 3
Technology Ine. Drawing No. 050006,

2/  Stress Durability test conducted in accordance with Segquence 12-000, TTL A
Dooumant Mo, NEANTA. Rev. D dated 8/18/98, "ZIP NUT" installed on BaC 2
B30US8Y22 dry film coated INCO 718 CRES Bolt (220 X351 min., UTS) in strain g
gaged lead cell, Nut torgued %o develop minimum tensile clamp load of L
21,5000 + 250 1k. E

i/ Minimum exposure under 1nad for stress durability test noted at S&=-hours 5
Strese durability test started on September 25, 1995 and disassembled on
Septodny. 30, 1208

4/ Fxamination of "EIP NUT" after stress durabilty exposure indicated no

evidence of crack of fallure of the nuts. Teat nuts were functional and
eperable on completion of test &Xposure.

&,
N— =M —r-»{
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Lﬂﬂﬂﬂ]idﬁ[ﬂd LEDI]I'&EDI‘iES, Inc. REBORT NO. 9213 ~

732 Arrow Grand Circle

Tovina, California 217232 PAGE 1l of 13
[626] 51E-5931
FRY, (E2&8) 986-31585 September 24, 195E

TEST REEFURT

Almay Regearch & Tedting Corporation
1415 Newton Street '
Los Angeles, California 90021

Subject: Vibration Test on Ten (10} Specimens of B/N 1F4459%5
{TTI P/N 0500C6E), Rapid Assembly Wut, 5/¥'s 6001, 6039,
E0f4, GOTS, &113, H137, B15%, &180, 6241 and AIES

Thisz will zertify that the unitcs above were zubjected to the Vibration Test of the

raferenced documents in this Labsratorv in the manner and with resuits as described
below:

1. REFERENCES

1.1 Purchase Order MNo. 889 dated %/4/9%8 from Rlmay Hesearch & Testing
Corporation,

1.2 Thread Technology, e, Document No. 0500168, Rev. D, dated B8/18/98:

Acceptance/Dualification Test Plan and Procedurs For ¥-20UNJIF-38 ZipMut B/N
Q50006 and MDA LP44595.

1.2 MeDotnell Douglas Drawing Ho. 1F445%5: Nut, Rapid Assembly.

2. PURPOSE -- The purpose of this test preogram was to subject the units to the
Vikration Test of Reference 1.2, Paragraphs 05-000 & Qe-000 and Reference
1.3, Notes 25 & 31 - 38, Five of the units {(5/N's 6001, £064, £113, 61585 &
6241) were to be assembled onto the mating bolt, torgued to 1,125 + 200 in-lb
{83.75 ¢ 16 fr-1b} and monitored for retatien during the test. The remaining
five unics {§/N's3 6038, 6075, €137, 6130 & 6265) were to he held in place
with %" {non-mating} boltz. The units were to be examined for physical
damage and returned to Almay for disposition after completion of the tesc

program.

3. BUMMARY -- The units were subjected to the Vibration Test as regquired. The
progedures and results of the test are shown on the laboratory instruction/

data cheet, test log and plots which are. reproduced as subsedquent pages of
thas report. S/N's BUUL, bUb4, ©ll3, blo¥ & bsal exhipiterd No rotaclon in

excass of 30¢, Examination of the units after completicon of testing
discleosed no visible evidence of damage or deterioraticn as a result of the
test conditions. The units were considered to have passed the Acceptance
Random Vibraticn Test as conducted in this Lahoratory and were returned to

Almay for disposition afrer completion of the tgst progr
Tast Byv: L. L. FIya L‘OM'I.U.‘.‘E!{'! Ed"jff/_ﬁ;"_ y

Repors By: D. D. Huff DM Quality Assurande Representatiﬁgfp

C
LET)

Prepared By:

approved By:

r.~H. Harty, P. E., Laborayyry Director
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732 Arrow Grand Circle
Covina, California 21732 PAGE

|2

[626) 515-B991
FRXT (526) 986-3158

TEST REFORT

EE_ (.

IEST EQUIPMENT -- The following items of test equipment, maintzined within
the current applicable calibration peried, were used to condust the test:

-Accelercmeter: Endevcoo Model 2233E, S/N AFSl, ID/N 2i06-54, 58.0 pC/y,
+2.6%. Calib. due 12-1-%8, & mos. Used with Endeveco Model 2721B, S/NW
C¥oe5, ID/N 2104-4, charge amplifier. <Calib. due 11-1-98, 6 mos. Used to
menitor and contrel vibration input levels.

~Twsuinsbes ;. Suop-Cu Mude)l TELIGOL, IDAN 204, U TO LuQ IooT-pounds, Torque
meter. Calibk. due %-11-89%, 12 mos,

-Vibration Exciter: ME Model C-50, S/N 1lé8, IINVN 2005, with ME Model T431-B
power amplifier, S/W 11%, ID/N 2008, rated at 5000 force poundsa. Used

with Hewlett-BPackard Model S427A, S5/ 282, ID/W 2006, vibration contral
srrlou, Salils. dus 11-5-28, 6 mus.
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Consolidated Laboratories, Inc. REPORT NO. 9218
732 Arrow Grand Circle PAGE 3
Covina, California 21732
{26] 2LE5-8851
LAD DMATE OIDOT
Part HNo. 1F44505 E/W Sample_ 1 - 10  Job 5218
Descripticon Bapid A=ssembly Hut = Al ey
Page i.0
TEST: TIDEAT TOW Seart Tpta
To Spec: Date R 1 0
050016, Rev. J, Paras. DE-000 & 06-000; Test By ﬁqypwrg @
Dwyg. Mo, 1F4455%5, Rev. E, Hotes 25 & 31 - 236 Photo o 1 -
Photo Regrd_ YES Eﬂﬂﬂ
L. Jxis Identificatleon:
¥ -- Parallel to the axisz of bolt insertion through the nut.

Y -- At random radially to the body of the nut.
Z -- Mutpally perpendicular to the X and ¥ Luwes.

2. Ascemble the first half of the nuts onte the mating bolt through an appropriats
raxTure plate uncll seated agalnst the washers and tlghoen ringer tighto.

gradually tighten to 1,125 + 200 in-1b and then mark the units in crder to
Sgcure the fixturs plate to a

obsarve rotation as a result of the vibratiom.

vibration cube. Mount the composite assembly on the head of the wibratieon

exelter, with the axis under test being changed by changing the orientatieon of

the fixture plata on the cube. Mount a control accelerometer on the fixture
plate adjoocnbk be ths mounting interfoass «f tha waies.

e medmd e,

accelaromater signal shall be recerded during all test Tuns.

3. Bubject the units to the fellowing lewvels of random vibration.

|

Hz _ Rt SO K 21 Slone., ABOet
20 o.04 -
=0 ¢.80 +5.8

4040 B.80 -—--

2000 G.028 “6.3

-

tha

)

Tolexanges
20 - 2000 Hz; 22 4B

Crarall: 23.1 o

Lana

-

+ 10%

on each axis, egualize and vibrate the unit for 510 z 5.1 seconds at the full
level listed above. Make a computer print-out of the control egualization for
sach axis of vibration. Check off O.KE. completion below:

X Axis_ T v oaxie_

Zny visible evidence of physical damage? /qféf

any rotation in excess of 30°7 {L’ ﬁ .

2 Rxis 4

4. nmssemble the other half of the nuts Lo an appropriate fixture plate using 3/8
inch bolts, Secure the rixture plate teo the vibrabtloo cubs o the head of the
vibration exciter, as stated in Step 2, above, and repeat the procedures of Step

3, above. Check off 0.%. completion beleow:

% axis_ b7 Y Awis. g

Z nxis [l

Any viecikla ewidamso oFf phyedircal ﬂﬂ"‘"ﬂ""j—wﬂ—

5. List test egquipment used on the Test Equipment List, attached.

F:
e
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732 Arrow Grand '::'ir:?a REPCRT NO. 9218
Covimg, Calif im 1722
T818) 915-8se1 PAGE :
TEST REPORT
Type of Test Random Vibration Job Number 7zl &
Specification Customer /7 & A Rx
Specimem Description
Sample Qty. Fart Number Zerial Number
Il Frequency {Hz} Leval
ll R Puration
Frcm Ta B ek gtz -Overaﬂ {a..)
T A xﬁzﬁ’/gﬁ ff';'(ﬁ;"'-_ﬁ.f?‘
——
I H L pi el
Tolerances:
NOTES:
i _
! Date Time Axis Comments
ij’ PSR L8 P8 SGR) sE/sy Jeg Res wnlE [p & lss
/25| = | s pm7 Lrniton L18, s S26E, 615,
I £2 %) wolt Lo
L A 7 r7ee 7 Sotnic s //’/5’ M—!ﬁﬁ’?ﬁ’x{/f
| 5(;.7_5// /4-"//“/5/ .f#é’.’?;'
| prlsmel 7 EAD
I L2028 X S’Zf’/? 7‘ Aot 2, sz A '{‘ﬂﬁ‘{f/é//
i (2088 X L gmem .
“ oD ot D Nt irmit i RBtr E| Fm
| nspackor

Technician ,4,,, 7/ .@
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732 Arrowsrand Circle
Covina, California 91722
(812) 915-8991

REPORT RC. _ 9218

PAGE 3
TEST REPORT
Type of Te=t V/f/f’/ﬂ/z;f:?ﬂ Job Mumber Fﬂ/f '
Specification Customer & - & >
Specimen Description
Sample Qty._~Z4 Part Number Serial Numbes
Vibratien/Shock Test Log:
Tata ‘ Time Aris _J Comments
57 s LS BT S

| L2450 =57 or 257
BLLE = 10 A7 L E5
L//3 = 55 AT LE,
1 | forsesss s B0/, 5757
| | for Zs 27 A7 71 € 2r
/(377 J X | o7er 7 Rusction i, ;‘/—-v -5,
[

J_(/c'ﬁ' pes, T —4’-——4-.5- e L & T
/3251 x | Fpar2,
(E3F| Y | st 7 o satons Vig, s so0
| 78758 w,pw Bold 7s
{3 ¥4 Z EAND,
| -2/3’.‘5)? Z |\ 5Ee] Frsmte //ﬁ’ Vﬁfﬁdf’/

5/5_',57 torr T fﬁf'sz}'

Ja A/ =z Ekr 72,

Stromdis Lorp A disy o m0als !

|= LA Eoos 2 S42 T ES

s ~ELSE = 25T A

P frr il ER s LS50 E2E8ST S23FF
ELTS 157 sy 70 HF Fme7y
l T hoadas sea s Pr a7y et
..... - SERE B s S s T R

7 = SR ri ons VK
YA A AL
Inspectar ‘Teckniciaxg / /7/ ;‘,‘.‘F’ m. s{»
'\-.{

=
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Lansolidated Laboratories, Inc.

732 ArrowGrand Cirele
Covina, California 51722 REPORT No. 3218
(81R) 915-8951 PAGE 6
TEST REPOST
Type of Test %ﬁfﬂﬁﬁ# Job Fumber ,?2/ F
Specification Customer A A5 42 5"
Specimen Bescription
Samplea Qty._ﬁg_,’::’_ﬁ'art Furmhar Taryal Nomhar
Vibration/Shock Test Log: )
Date Time | Axic Comments
ﬁ/fﬁ & w3 o] SRR S A At ﬂff SRS = B 2
| | L2855, BO55,47 75“ 577
#3285 v | gl
(67| X | stens Badom LS o0 10 o
4550 ¥ \zan
| WO ANPIRL ES prp T D e

Inspector ‘Techpnician - / f
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Consotidated Laberatories, Inc.

REPORT NO, 9218
732 ArrowGrand Circle
Coving, Califomnia 91722 FAGE 7
(626) 915-8891
TEST REFORT
&P 18 T
F/N 1F44595 S/N BDB4.6113. 6241 WITH BOLTS RANDOM VIB. X AXIS
mOsT TEST ELLAMSED TIME - TIe SERES AT o0 ae
RMS LEVEL = 23,11 5'S DELTA F = 4,883 [0F= 384 AWF= 10
10N G spr/HZ
1
&
i
SR
”“"SF-:'
0
ity e <
/] 5 \\
/ &‘ N
/ / \\
A N
-1 / / / N \
£ i/ N N
//f
-2
-3
19, 5 2002
10 D wz Loc ALMAY,  RAFID ASSEMBLY NUT
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Consolidated Laburatories, Inc. REPORTNO____ 9218
; 732 ArrowGrand Circle
Covina, California 91722 PAGE &
{626) 915-8991
TLST NICPONT
%P 18
P/N 1F44585 S/N B5084,6113, 6241 WITH BOLTS RANDOM VIB. Y AXIS
POST TEST ELAPSED TIME = 512 SECS AT .00 DB
RMS LEVEL = 22.99 G'S DELTA F = 4.882 [DOF= 304 AWF= 1D
108 G sur/mz
‘ &,
-:5.-__-

= e ‘.'_f e g

[

-
2

r4

N
-2
1:';. =1 2002

15 0 HZ LOG ALMAY,  RAPID ASSEMELY NUT
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Consolidated Laboratories, Inc. REFORTNO.____ 9218
> 732 Arrow3rand Circle
Covina, California 91722 PAGE L4
(626) 515-8991
TEST REPOKI
¥P 15 my
P/N 1F445958 &/N 8084,6113,6241 WITH BOLTS RANOOM VIEB. 7 AXIS
POST TEST ' CLAPSCD TIMC -  S12 SCCS AT .00 Do
RMS LEVEL = 23, .08 G'S DELTA F = 4, 882 DOF= 304 AWF= ]O
10N G sGR/HZ
1
&
[
“-'i.n
/I"
. 7
- i) .
e R \\
/ I ' AN EAN
/ / ‘4\ \\
// 7 \\ N,
N \
n / i
I N N
7 7 N N
-2
-3
19. 5 2002

10 0 HZ LbG

ALMAY, RAPID ASSEMBLY NUT
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Consolidated Laboratories, Inc.

REPOAT N 92149
732 ArrowGrand Circle
Covina, California 91722 PAGE 19
\ (526:1 D15-B391
TEST REFPORT
%P 18 =g
P/N 1F44585 S/N 6001, 6159 WITH BOLTS  RANDOM VIBRATION X AXIS
POST TEST ELAPSED TIME = ala SELCS AT - Od DB
RMS LEVEL = 23,03 G°S DELTA F = 4.B83 [OF= 204 A¥F= 1D
10N 6 sorR/HZ
1
by
CLT
&
NER
/L-
. 7
b, Fal fa
T v‘bw—vw-vdﬁ'nﬁ“ﬁr N
7 N
LY L N
/ / \\
/ AN N
/f D
- / / N
/A N <.
//x i VN
...g_h i
-3
16.5 2002
12 0 uz LOG ALMAY,  RAPID ASSEMBLY NUT
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Consolidated Laboratories, Inc. PePORTNO___ 9218

732 Arrowiarand Cirgle

Cowvina, Cakifornia 31722 PAGE 1
f626) 915-8991
TEST HEFLUIHI
&P 18 M8

P/N 1F44585 S/N 6003, 6159 WITH BOLTS  RANOOM VIBRATION Y AXIS
POST TEST ELAPSER TIME - EI2 BECS AT .00 0D

RMS LEVEL = 23.15 G’S OELTA F = 4.,B83 DOF= 304 AWF= 1D

10N G spgRMZ
1
o f’/ fa
;; ,f — -'"-—Jdav.,sﬁw.nv-, wr 4 A-'Aym \L
/ T
/ ﬁ ! N
/ / ‘\\ \\
/ / / N \
...1-
i P N
n;/x ] N
-
1;.5 2002
10 9 Kz LOG ALMAY, RAPID ASSEMBLY NUT
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Consolidated Laboratories, Inc. REPORTNO.___ 9218
732 ArrowGrand Circle
Covina, California 81722 PAGE 12
{626) 915-8991
To3T BEFQRT
XF 18 B

RANDOM VIBRATION Z AXIS
512 SECS AT .0D pB

BOF= 304 AWF= 10

P/N 1F44595 S/N 6001, 86159 WITH BOLTS

FOET TEET ' ELAPCED TIME =

RMS LEVEL = 23.00 G’S  DELTA F = 4, 883
10N 5 SORAHZ

%I
“ iNEP
) /
AT I T Y
/’f /| | ‘Mm N
-
i / / \:\ \\
/1) N\
-1 N
77 C <
//f ) AN
A
-2
-3
19. 5 2002
10 D yz Los ALMAY, RAPID ASSEMELY NUT
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Consolidated Laberasories, inc. REPORT NO,

9218
732 ArrowGrand Circle
GCovina, Califarnia 91722 PAGE 13
{626) 315-8591
TEET RERORT
P18 B
P/N 1#4458% S/N 818D, 5265, 6038, 5075, 6137 RANDOM VIB. X AXIS
POST TEST ELAPSEDNl TIMF = 513 SFCS AT o0 be
RMS LEVEL = 23.04 G’'S UELTA F = 4,883 DOF= 204 AWrF= 10

10N & sgr/HZ

n
-f’Jr ;;:ﬁ s - Ao Moan Bl A
— e Y .

T
/ N

~1: // // \\\ \Y‘h\

/ N N
I, ‘\L\
/

-3~

18.5
10 Y HZ LDG ALMAY, RAPID ASSEMBLY NUT

2002




Consotidated Laboratories, Inc. RERORTNO.____ 9218

732 ArrewGrand Circle

Fenr

-y

Covina, California 91722 PAGE 14
{628) 915-8291
TEST REPORT
XP 18 1
P/N 1F44585 S/N 6190, 5265, 6039, 6075, 6137 RANDOM VIB. Y AXIS
FOST TEST ELAFPSED TIME = 212 SELS AT « LU LE

RMS LEVEL = 23.02 G'S  DELTA F = 4,883  0OF= 304 AWF= 10
10N G s@rR/HZ

i |

L2

IMER

If A% : .| . ST P ..f.'
ey ™7

-3
19. 5 2no2
10 8 HzZ LoG ALMAY, RAPID ASSEMBLY NUT
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Consolidated Laboratories, Inc. REROSTNO____ 9218

T32 ArrowGrand Circle
Cavina, California 81722 PAGE 15

(626} 915-8991
TEST REPORT

3P 18 1

P/N 1F44385 S/N 6180, 6265, 6038, 5075, 5137  RANDOM VIB. Z AXIS
POST TEET CLAPSED _ TIME - S1a SECS AT .00 OB
RMS LEVEL = 23.07 G’S DELTA F = 4.883 DOF= 304 AWF= 10

10N 5 sgrR/HZ
1 # [ c
: A1
i I - "
ALY \
// Al \\ N
AN
/ / \\‘MR\;\
/A NN
» AN '\;\
L N AN
%//, N
AN
-2
-3
19,5 2002
160 0 Hz Loo ALMAY,  RAPID ASSEMBLY NUT
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[E28) $15-85391
FAX (628) S65-3156 BHOTO 1

TEST REFORT

Y |
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TR 00 oy SRR EEOTTTRY Wkl BAMAIW beraeuw

iy ey

YIBRATION TEST 3ETUP

{X Axip; 8/H'5 6054, 6111 & 6i41)




Consolidated Laboratories, Inc.

732 Arrow Grand Cilirele
Covina, California %1722
{e26) 515-8951
FAX {628} 966-315¢

TEST REFORT

REPURT HC. 2218
PAGE 17
FHOTO 2

VIBRATICN TEST SETUR
(Z Axia; 9/N'zs 6001 & §158)
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REPORT NO. __ 5218

Covina, California 81722 PAGE 18
{626} 915-8391 . '
FAY (626) B55-3156 PHOTO 3

TE3T REFORT

VisraALiUN TEST Situr

{2 Axdim; 5/H'3 6039, 6075, £137, €150 & £2465)




