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PURPOSE 
This document provides qualification test results for vendor supplied equipment to be FAA certified as part of Gulfstream GIV type design. This document contains the vendor supplied information pertaining to the sector, control head, and pedestal assemblies, which are used in the Flight Controls Trim Control System. Furthermore, the documentation within supports in the verification that the vendor equipment being installed on the GIV aircraft will comply with the following requirements: 

FAR 25.603 (a) {b) & {c) 
FAR 25.605 (a) 

. FAR 25.607 {a) {b) & (c) 
FAR 25.1301 (a) (b) {c) & {d) 
FAR 25.1309 (a) 

VENDOR DOCUMENTS 

Materials 
Fabrication Methods 
Fasteners 
Function and Installation 
Equipment, Systems and Installations 

' The following documents are vendor supplied documents which pertain to the Sector, Control Head, and Pedestal Assemblies. 

ENCLOSURES 

VENDOR ACCEPTANCE TESTPROCEDURE 

The following enclosure consists of the 'vendor supplied acceptance test procedure as listed below: 
Vendor Name: 
Vendor Cage Code: 
Drawing Number: 
Drawing Title: 

REFERENCE DOCUMENTS 

Sargent Industries 
78062 
07-43083-04, Rev. N/C 
Gulfstream IV Qualification Tests Report 

The following documents also relate to the Pedestal Assembly. 

Document Number: 
Document Title: 

Document Number: 
Document Title: 

Gulfstream Aerospace 

GAC-CR-161 
Qualification Test Plan for Gulfstream GIV 
Sector, Control Head and Pedestal Assemblies 

GAC-CR-162 
Acceptance Test Procedures 
Pedestal Assembly, P/N 43083-002/-003/ 
-004/-005/-006 
Control Head Assy, P/N 43087-004/-005 
Gulfstream P/N 1159SCF450 

Date: 
Number: 
Rev: 

September 16,2002 
GAC-CR-0607 
A 
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Document Number: 
Document Title: 

GAC-CR-6344 
GIV Pedestal GAC Source Control Drawing 
1159SCF450 
Vendor Name: Kaiser Electroptrcision 
Vendor Dwgs: 43083 Pedestal Assy, 43087 Control 
Head Assy 
Vendor Reports: RYY112-088 Stress Analysis, 
RYY312-002 Qualification By Similarity 

APPENDIX A part 135 phase II DFDR 88 parameter. 
Appendix A is applicable only to part 135 operation. 

Vendor Name: 
Vendor Cage Code: 
DOCUMENT Numper: 
DOCUMENT Title: 

Kaiser Electroprecision 
86831 
RYY112-281, Rev. N/C 
Qualification by Similarity Report for Flap Lever 
And Speed Brake Assemblies 
Model (Kit) Numbers 
Flap Lever Assembly 4260-0022-1 (0184-0028-1) 
Speed Brake Assembly 4260-0023-1 (0184-0029-1) 

<ta-711 Gulfstream Aerospace 

Date: 
Number: 
Rev: 

September 16, 2002 
GAC-CR-0607 
A 
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ENGINEERING 
DOCUMENT 

COO£ IDENT NO. 711062 

Gulfstream GIV 
Qualification Test Report 

07-43083-04 

References: 
1. 51463 

2. 07-43083-05 

-Wyle Laboratories Test Report "Report of Qualifi-cation Tests on Gulfstream G-IV Sector Control Head & Pedestal Assy. Part Number 43083-001, Serial Number 736-008 for Sargent Industries, Huntington Park 

Sargent document "GIV Post-Qualification Inspec­tion and Evaluation Report" 

The purpose of this report is to verify qualiiication of the 43083-001 GIV control quadrant (Gulfstream P/N 1159SCF450). The report is divi­ded into two (2) sections; the qualification testing and the post­qualification inspection and evaluation. 

The qualification testing and results are included in Reference 1. These tests were performed at Wyle Laboratories, El Segundo, California The tests were performed in c9nfor~ance with Gulfstream control specif cations 1159SCF451 and 1159SCF450. The results of these tests show conformance to control specification requirements. 
Post-qualification disassembly evaluation is presented in ·Reference 2. After test the quadrant was disassembled and parts were inspected to ensure that there was no damage ~ustained during qualification testing. The results showed no signs of damage, excessive wear or permanent deformation which would affect performance or safety of the control quadrant. · 

From the results of the qualification and post-qualification tests, it is determined that the 43083-001 GIV control quadrant fully conforms to the requirements of Gulfstream control specification documents 1159SCF450, rev F and 1159SCF451, rev D • 
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2.5 
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3.1 

3.2 

4.0 

4.1 

4.2 

PURPOSE 

The purpose of this report is to present the procedures employed, 
and the results obtained, during Qualification Tests on Gulfstream 
GIV Sector, Control Head and Pedestal Assembly, Part Number 43083-
001, Serial Number 736-008. 

REFERENCES 

Sargent Industries Purchase Order 567327-E. 

Sargent Industries, Huntington Park Division, Engineering Document 
07-43083-01, no revision. 

MIL-STD-45662, 10 June 1980, Calibration Data and Instrumentation 
Verification. 

MIL-STD-810D, 19 July 1983, Environmental Test Methods. 

Wyle Laboratories Western Test and Engineering Operation Quality Assurance Manual, SPP 380, Revision "F", 1 March 1986. 

SUMMARY 

The specimen completed the Qualification Vibration, Endurance, Shock 
and Ultimate Load Tests with no apparent damage and no performance 
anomalies were indicated by SIHP personnel. 

Detailed procedures and results are presented 4n Paragraphs 5.2 
through 5.5. 

TEST CONDITIONS AND EQUIPMENT 

Ambient Conditions 

Unless otherwise specified herein, all tests were performed at lab­oratory atmospheric pressure, a temperature of 77 ± 18F and a rela­
tive humidity of 90% or less. 

Teat Tolerances 

The maximum allowable tolerances of test condit;ions (exclusive of 
instrument accuracy) were in accordance with MIL-STD-8100. 
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4.0 

4.3 

4.3.1 

4.3.2 

4.3.3 

TEST CONDITIONS AND EQUIPMENT (CONTINU:IID) 

Instrumentation and Equipment 

Measuring and test equipment, utilized in the performance of this contract, were calibrated in accordance with MIL-STD-45662 by the Wyle Laboratories Standards Laboratory, or a commercial facility, utilizing reference standards (or interim standards) whose calibra­tions have been certified as being traceable to the National Bureau of Standards. All reference standards, utilized in the above cali­
bration system, are supported by certificates, reports or data sheets attesting to the date, accuracy and conditions under which the results furnished were obtai'ned. All subordinate standards, and. measuring and test equipment, are supported by like data When such 
information is essential to achieve the accuracy. control required by the subject contract. 

Wyle Laboratories attests that the coliDilercial sources providing cal­ibration services on the above referenced equipment, other than the 
National Bureau of Standards, are in fact capable of performing the required services to the satisfaction of the Wyle Laboratories Qual­ity Control Department. Certificates and reports of all calibra­tions performed are retained in the Wyle Laboratories Quality Con­
trol files and are available for inspection, upon request, by custo­mer representatives. 

The' test equipment utilized to conduct the Qualification Vibration 
Test is listed in Table I. 



_,·. 

TEST QUALIFICATIOB 
CUSTOMER Sar~ent Industries Huntington Park 
PART NO. 

TEST BY 

43083-001 

Mechanical Sy_stem~ Dgpartment WITNESS 

SPECIMEN Gulfstxeam G-IV SCHP Assembly 
SIN 008 

DATE -

JOB NO. 2lli1 

Noted Below -.-- --

CALl BRA TION MODEL WYLE EQUIPMENT MANUFACTURER NO. RANGE NO. LAST DUE ACCY. 
iriBRATION AND S" OCK TESTS (7-29-86 to j -12-86) 

Electrodynamic 
Vibration Exciter Ling A-249 32K Force Pounds 6703 n.a. n.a. n.a. Electrodynamic 
Vibration Exciter Ling A-340 30K Force Pounds 10663 n.a. n.a. n.a. 
Power Amplifier Ling PP175/240 175 KVA 6871 n.a • n.a. n.a. . 

·Power Amplifier Ling 8096-36 72 KVA 10668 n.a. n.a. n.a. Automatic Vib./Shock 
System Ca ibration Di2ital Control Sys. Hewlett-Packard 5427A 0.1 Hz to 5K Hz 8610 Prior • o Use n.a. Random/Shock Spectral System Ca ibration Digital Control Sys. Dynamics SD1009A 4 Hz to ;!K Hz 19972 Prior • o Use n.a. 

AC VTVMS Bruel & Kjaer 2416 1 mv to 1000 volts 9114. 7-2-86 11-2-86 
±5% 1QA7 4-3-86 8-24-86 

System Ca tbratton X-Y Recorder Hewlett-Packard 7225 Digital 9085 Prior • o Use n.a. 
Endevco 2735 Z Hz to ZUK Hz IHZJ 

2-8-86 8-.31-86 ±2% Charge Amplifiers 3000 G Peak 8124 
Control 

Endevco 7702-50 1 Hz to 7K Hz 9174· 6-25-86 10-23-86 ±5% Accelerometers 1000 G Peak 8744 3-11-85 9-18-86 
System Ca, ibration X-Y Recorder Hewlett-Packard 7015B 10 mv to 1 Volt/inch 7177 Prior ~ o Use n.a. Response 3 Hz to 5K Hz A"<:eler.orneter Endevco 2226C 1000 G Peak 9478 3-14-86 10-8-86 +5% 

ENDURANCE TEST (7-31-86 to 8-7-8 ) 

Counter Fluke 1941A 5 to 40M Hz 7379 4-14-86 10-19-86 "±1 Count 
ULTIMA ~ LOAD TEST (8-12-86) 

Load Cells llLH U-l.C3P2D 0 to 300 Pounds None 8-7-86 2-7-87 ±0.68% . 
Tndicat;o_r Davtronic 2370 0 tp_30UQun_cls None 8-7-86 2-7-87 -1:0.05% W614C 

O.C. Approval ~ 
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5.0 

5.1 

5 .1.1 

5.1.2 

PROCEDURES, REQUIREMENTS AND RESULTS 

Receiving Inspection 

The specimen, as received, was visually examined for evidence of damage, or other defects, and completeness of identification. 

There was no visible evidence of damage to the specimen. 
sults obtained are presented in Da.ta Sheet 1. 

The re-
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WYI.£ Report No . 51463 
I.ABOIIAT~IU SCIENTifiC SERVICES. SYSnMS CIIOU~ 

Page No. ___ ..:,.7_ 

W·614 

DATA SHEET 1 

Job No. ___ __,~-....%_.¥J..__~'-".3"'-------
0~te ___ __,,Z.c._.-...l.u.l:.r--_.~~t;;....._ ___ _ 

S pecimen ___ ..,.:S.l...,;:C..:::.. ~ ·------

RECEIVING INSPECTION 

No. of Specimens Received: __ -~,.(.,./~,~)-_..a ... w.....,e.__ _ _______ ______________ _ 
Record identification information exactly as it appears on the tag or specimen : 

Manufacturer 

Part Numbers .1,1,] 0!3- 001 

How does identification information appear: {name plate, tag, painted, imprinted, etc.) 

Serial Numbers: ·--~<2~0'-'(.__ _ _ 

Examination: Visual, for evidence of damage, poor workmanship, or other defects, and comple teness of identification. 
Inspect ion Results: There was no visible evidence of damage to the specimens unless noted below. 

• If additional space is required fo r serial numbers, use an add itional page, or reference first functional test data 
sheet (if appliC<Jble). 

Sheet N o. 
Approved 

OA ,_ Ao- lll_.q>t',oco:f';;._ __ 
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5.2 

5.2.1 

5.2.1.1 

5.2.1.2 

5.2.1.3 

5.2.1.4 

5 .2.1.4.1 

5.2.1.4.2 
5. 2.1.4. 3 
5.2.1..4.4 
5.2.1.4.5 
5. 2.1.4. 6 

5.2.1.5 

5.2.2 

5.2.2.1 

5.2.2.2 

PROCEDURES, REQUIREMENTS AND RESULTS (COIITINUED) 

Vibration Test 

General 

The specimen was installed in a test fixture and mounted on a vibra­tion exciter as shown in Photographs 1, 2 and 3 for the lateral (X), longitudinal (Y) and vertical (Z) axes, respectively. 
Vibration input was controlled by accelerometer Cl which was located on the fixture base plate, adjacent to the specimen, as· shown in Photographs 1, 2 and 3. These _photographs .. also show the location of response accelerometer (R1) which was used to determine specimen response during the Critical Frequency Surveys. 
All vibration (Initial Critical Frequency Survey, Random Vibration and Final Critical Frequency Survey) was completed in one axis be­fore changing to the next axis configuration. 
The quadrant controls were positioned to the fo1lowing normal opera­ting positions by cognizant ~IHP personnel prior to each vibration test: 

The power levels were placed midway between minimum and maximum power. 
The flap lever was raised to a setting of 10° 
The trim wheel was placed at an indicator reading of 0°. 
The gustlock lever was placed at the OFF position. 
The fuel cock was put in the OPEN condition. 
The quadrant's power lever friction control was set to obtain a 10 pound minimum tangential load on the power lever. 
During vibration, the throttle lever friction of the engine power control assembly was -verified and recorded by SIHP personnel. 

Critical Frequency Surveys 

The specimen was subjected to a logarithmic sweep, at one octave per minute, using the following levels, prior to and after each axis of Random Vibration: 

5 to 54 Hz at 0.02" D.A. 
54 to 2000 Hz at 0.26 g peak 

The specimen completed the Critical Frequency Surveys with no appar­ent damage and no performance anomalies were indicated by SIHP per­sonnel. The results obtained are presented in Data Sheet 2 which includes X-Y plots of the control and response accelerometers prior to and after Random Vibration. The critical frequencies, as deter­mined from the X-Y plots of the control and response accelerometers, are also presented in Data Sheet 2. 
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5.2 

5.2.3 

5.2.3.1 

5.2.3.2 

PROCEDURES, REQUIREMENTS AJID RESULTS (CONTINUED) 

Vibration Test: (Continued) 

Random Vibration 

The specimen was subjected to the following random vibration spec­trum which was applied for a period of one hour along each of the three mutually perpendicular axes: 

10 to 20 Hz at 0.002 g2/Hz 
20 to 42 Hz at" -12 dB/octave 
42 to 250Hz at O.OOOl.g2/Hz 

250 to 2000 Hz at -3 dB/octave 
2000 Hz at 0.0000126 g2/Hz 
Overall Level = 0.32 &rms 

Spectrum equalization was accomplished using an Automatic Vibration Digital Control System, set to a 9.77 Hz bandwidth, which produced 144 degrees of freedom. This system automatically equalized the spectrum at -12, -9, -6 and -3 dB before going to full level. 
The specimen complete'd Random Vibration, in each axis, with no apparent damage and no performance anomalies were indicated by SIHP personnel. The results obtained are presented in Data Sheet 3 which includes PSD plots of the control accelerometer, with the allowable spectrum limits superimposed, from the start, middle and end of each 
ax~s. 
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PHOTOGRAPH 1 

LATERAL "X" AXIS VIBRATION SETUP 
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PHOTOGRAPH 2 

LONGITUDINAL "Y" AXIS VIBRATION SETUP 
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WUTERN OP£RATIONS, EL S£GUNDO FACJLITY 

5.0 

5.3 

5.3.1 

5.3.1.1 

5.3.1.1.1 

5.3.1.1.2 

5.3.1.2 

5.3.1.2.1 

5.3.1.2.2 

5.3.1.3 

5.3.1.3.1 

5.3.1.3.2 

5.3.2 

PROCEDURES, REQUIREMENTS AND RESULTS (CONTINUED) 

Endurance Test 

The specimen was mounted in the vibrat~on 'fixture· and the friction control was set for a five pound friction force on the power levers. Photograph 4 shows the specimen undergoing the Endurance Test. The specimen Power, Fuel Cock and Friction Control Levers were each sub­jected to 25 1 000 cycles as follows: 

Power Lever Cycling 
The power levels were cycled, at a rate of approximately five cycles per minute, with one cycle consisting of operating each lever from minimum rpm to maximum rpm and back to minimum rpm. 
The specimen completed the 25,000 Power Lever cycles with no appa":"" rent damage. The results obtained are presented ~n Data Sheet 4. 
Fuel Cock Lever Cycling 
The fuel cock levers were cycled 1 at a rate of approximately three cycles per minute 1 with one c'ycle consisting of operating each lever from shut to start and then open, returning back to shut, stopping at each detent. 

The specimen completed the 25 1 000 Fuel Cock Lever cycles with no apparent damage. The results obtained are presented in Data Sheet 4. 

Friction Control Lever Cycling 
The friction control lever was cycled 1 at a rate of approximately five cycles per minute, with one cycle consisting of operating the lever from friction off to full friction and back to friction off. 
The specimen completed the 25,000 Friction Control Lever cycles with no apparent damage. The results obtained are presented in Data Sheet 4. 

At the conclusion of the Endurance Test, the specimen was subjected to an Operational Test by SIHP personnel. No performance anomalies were indicated. 
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DATA SHEET4 
TEST TITLE ___ _.£.,...'ttl.uuo:.'#.-U""'~o..c:AJLCN_._C_Ii _ _ __ _ 

CUSTOMER ------~\S'~A:..u:JRu.(lll.uo.u'N..._._T_,.X.-z.'M ... .,~<I....,S......_T,.a'Ru.I,..S:....,.r.__ ___ Job No. __ _!.S:~~_.j1'~'E..!o:.3 _ _ 
Specimen IU,NTAIAAZ 6 A£ .sacn~ CONUOl. 4'4&tD j&/J4S7li.Date Started 7-Jt .. r& 
Pan No. "''.lOt.i .. Q(JI Serial No. 71(, -()_ Ql Date C~mp. !-7 .. .((4 
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GUA'*IP'It::ArltJN TeSr 1"'/XrtJA~. rN6" PAIC..,..I'D~./ C.OHn"ct.. WAS .sll'T 
,a-tJ~ A .5" ~VN~ J:'lf/CriOJI'II I"OA<..4' oN 7WI!f ~ii'V4III.S .AN.O TN£' F'()lt.tJWI/116 
.Oh7A WAS 04TAIN111J. 

7Ne t#OW!IR 1.~1/t!ll GYGI.IIt'6 C.tW~/Sre'P OP O.P~~TINtP EACH 
i.6Yc/l ,..-lf~m M /NI/111.1/YJ R,i'l'n 7'<' ·ffJAXI/n(.//'Tl R~m A/V() 81'1Ck 7"'0 

/YJI NIPH/hJ R/'m. ?"'He 4Nvi/Vt! /POWe~ GONTA~ 1.6VGA~ WtlllS 
CYt:.LEI) PM A rorAt.. OF .l~OOO CYCI.GS. IWS.SUI.r.S: NO A~I"AINi~T 
MtnA66. <;om,.~6rdb ~o:tJS oN 8-1-1'. JV.V. 

Tile rflet. COCK i.~Yelf C'ICLIN• COIVSIS TKO Or <'N'IlA'riiV& EAGH 
rU~I.. ~OCK LtiYaN PRom .S;.IU'T" ro .srAilr ANIJ 7'"11~/V OP4N.I 
~liTl./~/VII'tl(; I!JACI< 70 .SNIIT"1 .s'rtJI"PII't/6 Ar I!'ACH ~4reNr. "r/IE H/611 
~111e'S.SI.!Ii~ FI//Zi.. COCk t.6V~NS W6t11G GYCL.EO PC/l A 7DTAI.. OF 
~G/000 CYCI.~S'. l'fEStii.TSI No AI"M~eAIT iM/11A6£. CC/nl'i.ETIIIJ ?.'5? 
<JN t-~-1,. A'. V. 

7/1~ I'AIC,.ICN CaNT~()/. t.~l/411 CV~i..ING . COHGISl'"el:' <:JF' 0/'!tAATIN~ 
TN& t.ei/SR 1"'/tChl P'AIC1"'1el'tl CPr _7'0 ;:_(JL(. F~ICrto/'1 AJVtO .&4CK 7'0 
F'A'ICT/Ciw' OF~. 7114" PAit:Tit:J/V CoNTWt"- t.t:ve'~ WAS G YC,Ii/J ,:"(}~ A 
T~TAI.. OP .1r, OlO C.YCLt!S. "'K.Sl./l.TS _.NO A~t1'~4!RT ~/lUGe y 

com,ot.&r~JJ /c:.ttr CN r-7-r~. A'. r. ., 
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5.0 

5.4 

5.4.1 

5.4.2 

5.4.3 

PROCEDURES, REQUIREMENTS AND RESULTS (CONTINUED) 

Mechanical Shock Test 

The Control Head Assembly (P/N 43084-001, S/N 009), with its con­trols in their respective mid positions, was mounted in the shock test fixture and installed on a vibration exciter. The specimen was then subjected to two shocks, in each direction of each axis, for a total of 12 shocks. 

Each shock pulse had a sawtooth waveform shape with a magnitude of 20 ± 3g and a duration of 11 milliseconds. 

The Control Head Assembly completed the Mechanical Shock Test with no apparent damage. The results obtained are presented in Data Sheet 5 which includes an X-Y plot of the pulse obtained in each direction of each axis. 
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DATA SHEET 5 
TEST TITLE _ __:S~H:..:O~C::.::X~---------

CUSTOMER ____ ~~uA~~~6~G~NuT~~~NL~~$~Z4~~l6~$~------------ Job No. ______ ~~~~~~~'=$~--Specimen C ONT RO L HEAP A~S.E*MBLY Date Started _ ___.t~-~/.s.;./•~lu.o~;<__-p art No. ___ x....ua-.. ?...,O...,I ..... M;..<;....-...,.<>'""<>""'1._ _ _ Serial No. __ _.:::o~oc..f;L_ __ ..;,_ __ Date Comp. __ .... l...;..~.._.a=.._...r._,~o:;_.-Spec. Grt' o7-J.tsa.t.]-l Par. _-:3oc..:..•.:.7 ___ Photo - --4-M"-'o""--- Amb. Temp. Zt'•£11£0~ 

REQUIREMENTS : No . of Specimens / No . of Axes .i (x_ . vt_z) ¥ ;I No. of Impac t s a. No. of Direct i ons .2 (.. .... _.-) Impacts Each Direction .2. Wave Shape1 ~A W/Q~ r.t:i. Shock Magni t ude 2. 0 G Shock Duration 
Exami nation: Visual , at conclusion of t est •. 
Other: 

/I.. MS 

(_ ..... : TEST METHOD:· 
The specimen~ (was) ~) assembled t o a suitabl e t est fixtur e and mounted on a v ibration excite r , or a t~le 6hoeh Tee t Heehi~e, pr e- set t o provide shock impacts i n accordance with the above requ i remen t s. The following shock da t a was obtained: 
Axis _y_ J::.. _x_ _x._ _z._ _k_ 
Direction + -r ...::t:..... 
Magnitude (G} ti.k2 ~ 11.1 ~ ~' .1..!:1. . Duration (MS) J...L _Lj_ ....LL _/_.f._ _/_!_ _f_L 
Total Impac t s .L_ r _L _L _L _2:_ _2,_ 
Ref. Plot No . _L _.2::_ _3_ _.::t_ _£_ .£ 
At the c onclusion of t he t es t the specime~ (was) (.,·ere ) r emoved f r om the test fixture and visua l l y examined f or evidence of damage. 
't'EST KESULTS : 

· .. ;, ·'------------------------------------------.1 
W614A·82 OA Form Approval o'Y/ Engineer 
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5.0 

5.5 

5.5.1 

5.5.1.1 

1 5.5 .1.2 

5.5.1.3 

5.5.1.4 

5.5.1.5 

5 .5.1.6 

5.5.1.7 

5.5.1.8 

5.5.1.9 

5.5.1.10 

5.5.1.11 

PROCEDURES, REQUIREMENTS AND RESULTS (CONTINUED) 

Ultimate Load Test 

The specimen was installed in the setup, shown in speclmen was then subjected to the following applied for a minimum period of five seconds: 

P.hotograph 5. 
loads which 

The 
were 

With the power levers against the forward stops and the thrust reverse levers in the stowed position;. a. 225 pound load was applied in the forward direction to the. right hand and left hand levers against the forward stop and 20° to the right and 20° to the left of the forward stop. 
With the power levers in a mid-position, the thrust reverse levers in the stowed position and the sheaves in the sector locked, a 225 pound load was applied to the right hand and left hand levers in the forward and aft directions. 
With the power levers against the idle stops and the thrust reverse levers in the extended position, a 225 pound load was applied in the aft direction to the right hand and left hand levers against the idle stop and 20° to the right and 20° to the left of the idle stop. 
With the high pressure fuel cock (HPFC) levers in the open position, a 225 pound load was applied to the left hand and right hand levers in the forward direction. 
With the HPFC levers in the mid-position (not in detent slot) and the sheaves locked, a 225 pound load was applied to the right hand and left hand levers in the forward and aft directions. 
With the HPFC levers in· the shut position against the aft stop, a 225 pound load was applied to the right hand and left hand levers in the aft direction. 
With the friction control lever in the forward (full friction on) position, a 225 pound load was applied in the forward direction at the lever grip hole. 
With the friction control lever in the aft (full decrease) position, a 225 pound load was applied in the aft direction at the lever grip hole. 

With the flap lever in .the up position against the forward stop, a 225 pound load was applied ln the forward direction at the lever grip hole. 

With the flap lever in the down position against the aft stop, a 225 pound load was applied in the aft direction at the lever grip hole. 
With the speed brake lever in the extend position against the stop, a 225 pound load was applied in the forward direction at the lever grip hole. 
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5.0 

5.5 

5.5.1 

5.5.1.12 

5.5.1.13 

5.5.2 

6.0 

PROCEDURES, REQUIREMENTS AND RESULTS (CONTIHUKD) 

Ultimate Load Test (Continued) 

(Continued) 

With the speed brake in the mid-position and the sheave locked, a 
225 pound load -was applied at the lever grip hole in the aft and 
for-ward directions. 

With the speed brake in the retract position against the stop, a 225 
pound load -was applied in the aft direction at the lever grip hole. 

The specimen completed the Ultimate Load Test with no apparent 
damage and no performance anomalies -were indicated by SIHP per­
sonnel. The results obtained are presented in Data Sheet 6. 

SPECIMEN DISPOSITION 

At the conclusion of the Qual·ification Vibration, Endurance, Mechan­
ical Shock and Ultimate Load Tests, the specimen -was returned to 
SIHP for evaluation. 
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PHOTOGRAPH 5 

ULTIMATE LOAD TEST SETUP 



c KAISER DOCUMENT CHANGE/ 
ELECTROPRECISION RELEASE NOTICE 

QUALIFICATION BY SIMILARITY REPORT FOR GIV 
FLAP AND SPEED BRAKE ASSEMBLIES 

PSS FORM REQ'D 

IT£M DESCRlPTION OP CHANGE 

1 NEVI RELeASE 

.$ At-.1\.lt... A... S. R.~ 'i II '2. -'2. ~ I 1<.4-

DOCUMENT NO. 
RYY112-281 

REMARKS: 

. · ····-· . ..... _ .. , .. · · ·-~---·-

\ 

REASON 

/If!$ etviSio;..! j ' 
I S SIT tv! k" . 11-.5 
X4 /!.£tJI)Io# 

AfP~I/'-0 
St. A 2DO 40 · 

ASIIF OATE OF 
RELEASE 

·.· . 

. . 
USE RE"WORK SCRAP RECORD 

( _ . KEOCRN99-04 

PARTS UST REV. 

DIST~gTION 
6-tv LIST 

( ?.) 

. ; ' 

? ·· 



( 
... 

( .. · 

( 

Report No. 51463 
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TEST TITLE l!I .TIMATE I OAD Date 8-12-86 Customer Sargent: Industries Job No. 5 1463 Specimen Gulfst:ream G IV Sector,Control Head & Pedestal Technician Part No. _ ___ 4_30_8_3_-_oo_l ___ ~~ Serial No. __ 7_8_6_-o_o_a ____ Engineer 

WITH TN£ POW£~ L.EVe'I:S IN A /111/)-,0t!JS17ION1 /h'E TN~t/ST lfe'VeRSE /.EVeRS /IV TNE J'TOWciJ PO.SI7/CJN ANIJ ·-r.llc SHeAVeS 1/V Tile SeCTOR I-OCKe/)1 A .:J.:U; k8. ~CAIJ W~S AI*'JDI.Ic~ ro e:-AcH L.EVcR 1/tl THE' ~PT /)I,<JECTION. ,('esu1..rs: No AJD,tJAtRENT lJ~tHJA6E. C.0/1'1Pt.eT£JJ · ;d:l~: R. v. 
Wlr/-1 7HE HPFC l..el/t:li!S IN T#E' mliJ-POSIT/ON A/V.::? 7h'£.SHe/11/E"..S I...OGKE!J~ A .;z~S 1.8. L.OAI) WA.:S AP~i.l£'/) To eACH L..C'VE'/< /# TN£' AF'7 f);~ecr;oN. ~ESUI...TS: .IVO Ar'P/J/<etNr ~A/J?;t~tSc. C0/)1/'I.G.Tl::f) 1$:2 9 • .1/?. V. 

W17"H THE SPtelJ BI?AK€ /IV 7;-fe /YliEJ-PcSI,T/0/'V . ....,/VlJ . rHFJ' SHeAVe t...OCk/!1().1 A ~~ /../). i..()Ai'J WAS A,C:~IeiJ IN TN.E '."F.'T ,,D/I?C,CTION AT 7He l.C'VEN 6NI~ HOLE. l{e"S~LIS ·•• ;VO 19P,CA,t?iiNT ~AmA6E .• CO/l'VI..e7ii'.IJ t.3:.Y~ ~. v. 

WIT"J TJI€' ;t't;Wc,l!, t.EVe,('S A6AI/IIST T#e ..Z/JL.€ s-r((P.S AN~ T#e '7/-ltf(/Sr . · ~l:;Ve~S€ I..EVc~S IN TN€ t:Xr€Nf?cL> /)OSiri()N_;'A ~:?S'LB. L. 01/IJ WASAI'I'LIE~ A7 A .1.0• A/VGl.£ 7'0 7J{6' i..I1FT1 A!O!'I.IciJ A.7 7/IC t.€VG;< 6RI!D J./OL,e IN -:rHc APT f)INcC Tlf!J/V. 19/;S'<.If..T.S: NO ~r.'.PAI?eA'T .~Affl/tGI!". Co/i11"1.. e/GIJ /.3.·5~. R.V. 

WtTH TH~ /~.ow€~ t.lf.Ve!fS /.IGAIN.ST Tilt= ..Z{)L€ ..sro,Ps ?lNIY .·r/lt: r/ltR.U$r A'EV€~SE . L l:yE:.f.f. IN 'Til€' €XTe/lli'JE~ POS/TI(YIIj A ..?';..< 5" 1..9 ~ . .-OA~ WAS AF'I'L./ef! AT .20.•. AN6L.~ ro.; .rNe . ~1,6117/ /i/JI'I..IaiJ A7. TNt! , t.€'V4',~ -$~tP.IItXti . IN e F...r ' · -;... • ' ~ · : ' ' · · : : · : . c~"""~. 'L.er~"' 7JI: . '/1 ... •. 'A/~.t:-':--7'(01:'( •. . fr.eSUt.r.s : . NO A~~A~eNr·.~.!J/J'YIGc.. uu.-
,. t') ; I /. •:~7- " ·-B,.V. .... : .. : _ .; . . r 1 i 

... W17H ... THe'.· P.OWE'~ :L..cV.ERS: ~.6AINST ;.TH~ rO~W.~~IJ STO~ /J/11{) 7Nc r/I~U.fr.,. lfitve~~c.. i .'-~Y..iA..s:. .IN r11i! .~ .raw~o .:/'?os'?-:'.P/11..) A- ;l.A,fi: L/1. t.~A~> w.-9s_:.t.'l.t.'et..~e.J ... t..() _.lcic.it . .eOw'c~e. .. Le-:v.e-~ /;v rr~e F-o~'wA~f) ,f)l.('ccrtOIV~ A'esot.r.s~· . : ; ; l ' l . . : . . . . (.V~ .... At"/!~~{-- 1(-t'i/?1/.fP,a; . . qcm/"~;e.r,etJ .... /r·~~J.f. A. J(. . . : .... ~ . ... ~ ; : : • J J . : I : , • . . • • • . • . ; t . .. . . . .. .. . . i. . : · - ··i- ~·.·· 1 ····· ~ .. . . ,, • · 1 : ~ r • ! i_ .!... : . _;, .. ~ . : : ., : 

-- . ,. .. _ .. .... 
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DATA SHEET 6 (CORT.) 

Report No. 51463 
Page No. 53 

ULTIMATE LOAD . 
Date 8- 12- 86 

Sargent I ndus tries 
Job No. 51463 

Gul fs t ream G IV Sector, Control Head & Pedes t:al Technician 43083- 001 Serial No. 786-008 Engineer 

. . . 
WITH Ill€ FtfiCT/0/V C()/1/T~Oi.. /..eVe~ IN "THe PO~WA~LJ (FVl.L. ,P~ICT/ON 0/11) POSIT/ON./ A .:2.:45 LB. ~CA() WAS' AI'PL./E() It\/ 7Nc FCJ.I{J11~ IJIItcCT/ON AT Til€ I..EI/l:te cJRII' IIOI..e: ~esut....-rs: NO A~,PA.eeNT ~A/YJA~ 

CO/nPL.eTC:lJ /~."/C.. ti>. V._ 

WITH Tile .SPEeD BllAKe I..E!'Ve.(> /IV THG eXTeNt) ,Co.S/(ICJ/\1 AvA INS T Til~ Sroto1 A .22.5" LIS. i.oAb . WAS' . AI'I'J./EI) IN r)lc rO~W/'I,.f'.O IJ/tf;C71rJN AT 7#c J..E"VE~ &A'II' NOL.E. A£St.ll. TS: NO A-~I'A~eN7' "A/n/16e. 
comrt.elc() 1~:17. ~.v. 

WITH "THe FJ.~,P t-elle~ IN T#E li_,P POSITIOIV A .6AINST. PO~WARIJ ·sroP1 A -2~5" 1..8. 1-CAIJ JIYAS ~1'1'/..lc/) IN T.lll! ~O,I;WAtfiJ /)/~C:Crlt~N AT ( THe L.cVE"tt 6R/PHO/.c. J('eSUt..T.S.:/o/0 A,.-/A~t/Vt .IJA/nA~~. C0/l1j'JI..e"Ti!J) 
•. 

\ ... . ... 

I#•".:J./. ~. V. .. 

WIT# 71/e H!*!=C I..~Ve~ 1/V 7#c 01"/IN /'OSITIOIV1 EA C.l/ I. eVe/?; WI'JS S'UB::J'liCTt;P . 'TO A .2.'2.5 L~. 4CJALJ 1/11. 7N€ PO~WAIU) f)//CeC.T'ION. 
RESUL.TS: NO A,",bMf!'/1/i aAA1A6c. CM'lt"l..e-TeLJ I~:.Z 7. If. V. 

WITH 7HIJ ~OW€~ I.E'VE'~.S iN A nuO-,DO.Sirto/V_, . t?"Hc TH~VST 1f£.V~RSc l.GVe/tcS IN TNG' STaWot:J ~OSITION AN4 . 'TNc SHcAV£$" IN . . . 7'1'/.E SEC.7"0~ A.OCKeiJ./ A ~.<5" L.A. L.O~IJ w~$ Al'~l..l~/) aN EACII 
~~VEil IN THii'. FOtfWAI<IJ .IJI~ccrlo/V. A'eSU( .. .'T;S: /1/C A/'~A,fe'/Y.T LJAIJ'Vtvf!. . . c (J/)1,.ot.IJ TS'.f) .: 15.'.: Is . . : . If, v. 

U7t"H 7.h'£'. SfJeEI) I:J'RAKc liv THe #11/J-~O.S/T/0/V ANIJ THe · SHeAVe 
/..()~ Kc~·_, .A .:.::l~S :1.;4. ~OAb WA.S APPI..IeLJ .A-7 T,Hc I.EV/1~ 6-R/P IIOL.c IN 7NE.. FC~W~/U) . IJ/AI?C .T/()N. _,('l.i~t/1...7.$'.: I.Vt' . A.~~AttcNT f.!AhlA6e. Go/nPl.E.TEL>.l i$'.;.Z.$.' _.,e. _J(. 

~ i 
.. r , - ~ · - ... :. • • ! •• I ' ' 

· , . 
. . . . .. ... . 
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• SV$TtMS 
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TEST TITLE ULTIMATE LOAD 
Date 8-12-86 

Customer Sargent Industries 
Job No. 51463 

Specimen Gulfscream G IV Sector,Control Head & Pedestal Technician Part No. 43083-001 Serial No. 786- 008 Engineer 

. . W17"# /;.It! #JD~C t..l!VellS. IN THe /n/tJ-,DO.SITION A/Vl> THe SHl!AVe.S '-oCK~ I)./ A -4:J.S' -t-8. L. OAb WAS A,0,1)1./e IJ 70 t!ACH l. eve~ IN 7;,/e' rO/iWA.RfJ l>hfeCriON, ~ESUl.TS: NO AP~A~ENT .LJA/J?A(n!?. CO/J11'i.~TEIJ IS-:3/ . .R.V. 

WITH 711€ POWEtf i.ii'Ve"l(cS A6A/NST. rHG r()RH'AR~ ..STr:JP.S. AN.O TiiG rH,rvs T ~£:.-'ctfse Leve.l(s IN 7Nc _srowe /J ' PoStr~oN 1 A ~.:1. .-s- '-B· t.Oii{) WAS AjiPPt..l~l> 7b EACH I..~VG,t?, A7 AN AN(3.t..E ~ .() 0. 7'0 "T#~ L€F.r 1/V. r#e POI?WA,l?f) "llfeCT/(:)/11. ReS'Ut..T.S: /V'tJ Al>l"'/t~E',NT t>A/l1A6-e. CO/nl't..~Te"IJ ;s-.·-¥ J'. ~. V 

. W/Tk 711€ POWE"~ L.e'VE"NS A6AII'IST rHe rotfii/4RJ) ?'T.()~.S. A/VP 71Ye 7N~US7 ~el/e~.Sc l..f!Yf!AS IN 7/le ..s/tJW€'L> ~OS/7/0N1 A 6l:l5' t.B. I.,(!JA/J WAS A~;O~/£'~ AT AN. ANOL~ 010 ° ro :T/1€. ·!f/G;/7 /IV 7'1+'£' · Po/?WA~/) 1.)/~EC.T/ON. ~ESUt..Td ··#o AI"I"A.ReNr .[)A/Tl-"'6€. C~IJ')I"J.c7E/) 15··5;1. ~.v. 
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SARGEnT o.-.cau•-r""••• Ill ENGINEERING 
cr DOCUMENT 
M ----------------------~ ~ CCOt IDENT NO. 71062 
~ TITU GIV Post-Qualification Inspection 

and Evaluation Report 
I 
l' 
0 

1.0 REFERENCES 

1.1 Hyle Laboratories 
El Segundo, CA 

2.0 PURPOSE 

Test Report 51463 

The purpose of this report is ~o present . the results of the 
dimensional and physical inspection of component parts for the 43083-
001 sector, control head and pedestal, S/N 736-008, used for the qual­
ification test (reference Wyle Report No. 51463). 

3.0 SUMMARY 

3.1 The control quadrant m~t the reg~irernents of.the accep­
tancetest procedure before disassembly and evaluation. 

3.2 The sector, contra~ head and pedestal successfully com­
pleted the post-qualification, dimensional and physical inspection. 
There was no evidence of excessive wear or physical anomalies that 
would ir:tpair contro'l quadrant performance. 

I 

3.3 Procedures and results are presented in par~graphs 5.1 
through 5. 6. 1 

4.0 TEST CONDITIONS 

4.1 Ambient Conditions 

All tests were performed at atmospheric pressure, a tern­
perature of 77 ±18° F and a relative humidity of 90% or less. 
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4.2 Dimensions of _evaluated parts were measure9 per ~argent Industries drawing 43083-001. _ 

4 ~ 3 · · The physical condition of evaluated parts· was obtained from visual, magnetic and liquid penetrant inspections. Magnetic inspections were performed at Sargent Industries, Huntington Park, California. The liquid penetrant inspections were performed at Air-craft X-R.ay, HuntingtO_l}. __ Park, __ Calif.o.r~i_a! . _ _ .. . ______ .. . __ _ 

5.0 PROCEDURES, REQUIREMENTS AND RESULTS 

5.1 Post-Test Inspection 

5 .1.1 'l'he control quadrant was visually examined for evidence of damage or other defects that may have resulted from qualif~cation testing .• 

5.1.2 
quadrant • 

There was no v~siole evidence of damage to the control 

5.1.3 An acceptance test was performed on the control quadrant upon completion of tne v~sual exarn~nation (paragraph 5.1.1). The control quadrant met all the requirements of the acceptance test pro- ~~ cedure. 

5.2 Control Quadrant Disassembly 

5.2.1 The contra~ quadrant was disassembled to piece part and permanent sub-assernoly configurations; i.e., riveted or welded sub-assernolies. 

5.2.2 Inspection procedures for the disassembled parts ana sub-assemblies were separated ~nto four (4) categor~es; visual, dimen­sional, magnet~c and liquid penetrant. Visual only was. r.equired for manaatory replacement parts. Further inspection was required for parts to be re-assembled into a flightworthy quadrant upon passage of their respect~ve inspections. 

5.3 Visual Inspe~tion Procedure and Results 

5.3.1 Mandatory replacement parts such as nuts, bolts, cycled bear~ngs, switches and springs were visually inspected to determine satisfactory completion of qualification testing. (ATP verified switch performance; visual inspection will determine condition.) New parts are to be issued for re-assembly of the quadrant. 
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5. 3. 2 There . was no. ·sign of damage or excessive ·wear which would affect the control qu·adrant' s performance or saf.ety. 
5.4 Dimensional Inspection Procedure and Results 
5.4.1 In addition to visual inspection, parts such as housings, covers and knobs were dimensionally inspected to determine conformance to blueprints after qualification testing of the control quadrant. These parts were not directly loaded during proof and ultimate testing or directly impacted during shock and endurance. · 
5.4.2 There were no sig;ns o{'excessive wear or permanent defor­mation which would affect the performance or safety of the control quadrant •. The dimensionally inspected parts were consistent with blue­print dimensions and tolerances. 

5.5 Dimensionally and Magnetically Insp~cted Parts, Procedures and Results 

5.5.1 Piece parts and sub-a~sernblies that were directly loaded during the qualification test and are of magnetic material were dimen­sionally inspected to determine if there were signs of excessive wear or permanent deformation. Parts were then magnetically inspected to determine if surface impairments (i.e., cracks) had developed during control quadrant qualification. Parts that were tested under this section were steel axles, lever components, hub assemblies, etc. 
5.5.2 There were no signs of damage, excessive wear or per­manent deformation which would affect performance or safety of the control quadrant. The dimensionally inspected parts were consistent with blueprint dimensions and tolerances. ·Parts were acceptable to magnetic inspection requir~ents. 

5.6 Dimensionally and Penetrant Inspected Parts, Procedures and Results 

5.6.1 In addition to visual inspection, piece parts and sub­assemblies that were directly loaded. during the qualification ~est and are not of a magnetic material were dimensionally inspected to deter­mine if there was excessive wear of bearing areas or permanent deforma­tion. Parts were then liquid penetrant inspected to determine if sur­face impairments (i.e., cracks) had developed during control quadrant qualification. Parts that were inspected were non-magnetic, lever, hubs, axles, control rods, etc. 

5.6.2 · There were no signs of excessive wear, damage or perma­nent deformation.that would affect performance or safety of the con­trol quadrant. The dimensionally inspected areas were consistent with blueprint dimensions and tolerances. Liquid penetrant inspection dis­closed no signs of abnormalities or deterioration. 

I .. ·-·-
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