General Disclaimer

One or more of the Following Statements may affect this Document

e This document has been reproduced from the best copy furnished by the
organizational source. It is being released in the interest of making available as
much information as possible.

e This document may contain data, which exceeds the sheet parameters. It was
furnished in this condition by the organizational source and is the best copy
available.

e This document may contain tone-on-tone or color graphs, charts and/or pictures,
which have been reproduced in black and white.

e This document is paginated as submitted by the original source.

e Portions of this document are not fully legible due to the historical nature of some
of the material. However, it is the best reproduction available from the original
submission.

Produced by the NASA Center for Aerospace Information (CASI)



N76-10476
Onclas

G3/37 03942

CSCL 20K

TRACK/TRAIN DYNAMICS TEST
Y (Martip Marietta Corp.)

REPORT MOBAL SURVE

(NASA-CR-144000)
314 p HC $9.25

A

NASA CR-144000 -

TRACK/TRAIN DYNAMICS
TEST REPORT
MODAL SURVEY

Contract NAS8-29882

e

st reeee

——i 7 T
,* . FANRT L -




P T T T T e e e il i R TS T Y b i e e g e iy A s R e e e e e s

TR-002-XS
31 January 1975

TRACK/TRAIN DYNAMICS
TEST REPORT
MODAL SURVEY

Contract NAS8-29882

o«

Prepared by:

R.A Vi

R. A, VAgil
Staff Engineer
Space Systems Dynamics

Approved by:

AL (o

g&"brosow P. W. Abbott
ogram Manager Technical Director
Track/Train Dynamics Track/Train Dynamics

MARTIN MARIETTA CORPORATION
Denver Div;sion
Denver, Colorado 80201



ii
TR-002-MS

FOREWORD

This document is submitted in accordance with the requirements
for Technical Reports as specified by NASA Contract NAS8-29882.
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1.0 SCOPE

1.1 Purpose - This report presents a description of the modal
survey vibration test conducted on an 80 ton open hopper freight car.
It also presents the test data and a post-test update of the modal
survey test requirements document and procedure. Included in the text
is a description of the test objective, test specimen configuration,
test facilities, test methods, data acquisition/reduction operations,
and a chronological test summary. '

1.2 Sumpagxy - The modal survey vibration test was conducted during
the’ period extending from 17 October through 3 December 1974 at the
Martin Marietta Corporation Structures Test Facility in Denver, Colorado.

An index to the data for the three test configurations is presented
in Tables I, II and III. These tables also summarize the test sequence.
The data are presented in Appendix A, B and C and are arranged by in-
creasing modal frequencies. Appendix D and E contain a copy of the post-
test update of the modal survey test requirements document and test pro-
cedure. The test procedure contains photographs of actual measurement
locations and the test historical log.

The test data is currently being used for the refinement and veri-
fication of the freight car linear elastic model.
2.0 APPLICABLE DOCUMENTS

The following documents of exact issue shown, form a part of this
document to the extent specified herein. This document shall govern
where differences occur in presented material.

P74-48338-1, "Track-Train Dynamics Analyéis and Test Program'

TS-002-MS, "Track/Train Dynamics, Test Requirements Document,
Modal Survey,' dated 31 January 1975

‘TP-002-MS, "Track/Train Dynamics, Test Procedure, Modal Survey,"
' . dated 31 January 1975

LAB 1007302, "Track-Dynamic Analysis GVS and Transfer Function
‘ , Test," Test Fixture Drawings )

DSW247, Barry Controls Air Serva-Level Operations Manual

1923-01000, Time Data Opérétioné Manual



3.0 MODAL SURVEY TEST DESCRIPTION

3.1 Test Objective - The objective of the freight car modal survey
test was to obtain modal test data for the refinement and verification of
the freight car linear elastlc analytical model.

3.2 Specimen/Test Configuration - The test specimen consisted of
an L&N RR model M-042~174 80 ton open hopper freight car with ASF-11
trucks. Details concerning the test article general arrangement can
be found in Appendix D, Figure 1. The first test configuration was
the empty freight car supported on a height sensing air suspension
system which was located at each corner of the car. Shakers were di-
rectly coupled to the freight car through stinger assemblies. The
second test configuration was the full car loaded with approximately
162,000 1bs of coal. Shakers were coupled to the freight car through
force multiplier assemblies at each of the four corners of the car.
The third test configuration (system test) was the full car supported
by the ASF-11 trucks. The wheel sets were positioned on steel plates
with wheel chocks. Pins were used to disengage the friction shoe as-
semblies in each truck. These test configurations are depicted in
Figures 1 through 4. ‘

3.3 Facilities Description - The tests described in this document
were conducted at the Martin Marietta Corporation Structures Laboratory
located in Denver, Colorado. All the test equipment was in current
calibration during testing.

3.3.1 [ITest Configuration 1 - The test specimen was supported
at four points by a Berry Controls air serva-level system which auto-
matically compensates for changes from the static position. This com~
pensation is compatable with small amplitude shaker motion. Approxi-
mately 30 psi of air was required to raise the freight car 0.25 inches.
Six 150 force pound Unholtz-Dickie shakers were used to v1brate the
test specimen,

3.3.2 TIest Configuration 2 - The freight car was filled with
coal by a conveyor belt system. Approximately 100 psi of dry nitrogen
was required to raise the loaded freight car 0.25 inches. Force multi-
plier assemblies were used with the shakers at the four corners of the
car. Details of the 10:1 force multiplier can be found in Appendlx E,
Figure 7.5.

3.3.3 Test Configuration 3 - ASF-11 trucks were ‘used to sup-
port the freight car assembly during this series of tests. The freight
car was positioned on the trucks one at a time with the use of two 50
ton hydraulic jacks. .

3.3.4 Control System - A manual six channel control system
was used for this test. Amplitude was individually selectable for each
shaker system. Phase was individually selectable for each shaker system
such that the shakers were elther in phase or 180° out of phase. The



sinusoidal drive signal was optionally selectable from an analog sweep
oscillator used for course tuning, or from the synthicsizer used with the
Time Data digital computer.

3.3.5 Data Acquisition/Reduction System - The data for each
mode was acquired and CO/QUAD calculations were made as the test pro-

gressed. Decay data was recorded real time on an oscillograph recorder
and also on magnetic tape for future data reduction. The CO/QUAD cal-
culations were made and either plotted or tabulated by the Time Data
1923 digital computer. Experimental mode shape plots were obtained from
the CDC computer. A block diagram of the shaker control, data acquisi-
tion and data reduction systems is presented in Appendix E, Figure 7.3.
Photographs of these systems is also presented in Figures 5 through 8.

3.4 Test Summary - In order to accomplish the stated objective,
the test was conducted in accordance with the requirements specified
in the test requirements document (TS-002-MS, Appendix D). The chrono-
logical sequence of the tests, along with run numbers, test description,
test reference documents, control measurements, and data reference is
presented in Tables I through III, Test modifications were originated
by the test coritrol board and directed by the technical director.

3.4.1 Test Procedure - The performance of each vibration
test, identified by run numbers in Tables I through III, was imple-
mented by following the steps described in the test procedure (TP-
002-MS, Appendix E). The historical log ¢f daily activities forms a
part of the test procedure.

'3.4.2 Instrumentation Summary - A maximum of 56 measurements
were recorded for a given mode. Information concerning measurement
effectivity is represented by the CO/QUAD tabulations of each mode in
Appendices A through C. Instrumentation locations are identified in
Figure 7.2, Appendix E. Photographs of measurement locations are also
presented in Appendix E, Figures 7.2a through 7.2h.

3.4.3 Data Summary ~ All the test data for test configurations
1 through 3 are presented in Appendices A, B and C, respectively. Quick
look decay data, computer printout and magnetic tapes generated during
this test are available and are being maintained in data retention files.

3.4.4 Detailed Test Description - The following test descrip-
tions provide information concerning the performance of each major test
sequence. : .

3.4.4.1 Instrumentation Frequency Evaluatiom - A pre-
test evaluation of the instrumentation used for this test was conducted
to determine frequency and phase response. The accelerometers were
evaluated on a micro-gee air bearing vibration system from 0.5 Hz to
50 Hz. All the accelerometers used (see Table 8.2, Appendix E) had
good response characteristics between 2 Hz and 50 Hz. In addition,
the strain gauge accelerometers, the U-D 75 D/21, and the Columbia
302-2 accelerometers had good response characteristics down to 0.5 Hz.




3.4.4.2 Shaker Force Evaluation - A pre-test shaker
system force evaluation was conducted to determine the maximum contin-
uous force capability of the U-D shaker system. The shaker armature
was mechanically grounded and tests were conducted between 0.5 Hz to
50 Hz, Based on maximum allowable armature current the shaker system
was capable of delivering in excess of 125 1b-pk continuocusly.

3.4.4.3 Force Multiplier Evaluation - A pre-test
evaluation of the force multiplier system was conducted to determine
feasibility of application. Based on the wide band sweep data acquired
and waveform observations, it was determined that the force multiplier
c was adequate for use below 25 Hz and 60 1lbs-pk force input.

: 3.4.4.4 Modal Survey Test Description -~ All modes for
~=aach of the three subject test configurations were tuned using the same
basic procedure. ‘Wide band sweep data, narrow band sweep data, decay
data, lissajous figures and waveform data were reviewed prior to fine
tuning each mode. Fine tuning was accomplished by peaking the quadra-

ture (imaginary) component of the acceleration to input force ratio.
The parameters which were varied in order to isolate the different
modes were shaker location, shaker phasing and force distribution,
Once each mode was tuned, CO/QUAD data was tabulated for each measure-
ment and final decays were recorded on magnetic tape.

3.4.46.5 Roll Stop Evaluation - A series of wide band

sweeps were conducted to evaluate the effect of having the freight car
body ‘mechanically grounded at the roll stops. Three conditions were
evaluated. First, the car was placed on 0.5 inch steel plates located

. between the car and roll stops at 4 locations. This condition resulted
in an unrealistic test case when the car shifted during pitch excitation
and the bolster assembly made contact with the side frame friction shoes.
Second, the steel plates were removed and wooden wedges were used between
the car and the roll stop pads at 4 locations. Third, the wedges were
removed along one side of the car which simulated a roll condition. A
comparison of the data for conditions 2 and 3 with data from the con-
figuration 3 tests revealed no noticable difference.

4.0 SUMMARY OF RESULTS

‘The modal survey test of the 80 ton open hopper freight car was

successfully completed in accordance with the requirements specified
~in Appendix D. Included in the test data (Appendices A, B and C) for

each mode are the mode shape data, shaker force and phase distribution

data, damping data and mdode shape plots, A summary of the modal fre-

quencies, mode descriptions and the:damping data is included in Table

IV, The detailed comparison of the data contained herein with the

analytical results will be preseuied in a subsequent report.
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5.0 ABBREVIATIONS AND ACRONYMS

i Calib. Calibration
| ! : :
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Cap. Capacity

cDC Control Data Corporation

Ch. Channel

Ck. Check

co Coincidence Component

ET Electronic Technician

Fs Full Scale ‘

GVS . . Ground ViBration Survey

Meas. " Measurement

Msig. . Manufacturer

MMC | Martin Marie.ta Corporation

MSFC Marshall Space Flight Center

MT Mechanical Technician _ |
NASA National Aeronautics and Space Administration
No. Number ‘

0~-Graph Oscillograph

Osc. Oscillator

Qty. Quantity

- QUAD Quadrature Component
Sens. | Sensitivity

SF _Safety

SW Switch

TCB® Test Control Board
™D ‘Technical Director
TE ~ Test Engineer

ITY - Teletype Terminal
Typ. Typical |
U-D Uphoitz-Dickie Corporation

XDCR Iransducer
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TABLE T TRACK/TRA

IN MODAL SURVEY TEST SUMMARY- CONFIGURATION 1, CAR EMPTY

TEST RUN - TEST TEST RECORDED TEST TEST DATA
SEQUENCE NG, DESCRIPTLON REFERENCE MEASUREMENTS FREQUENCY (HZ) DATE REFERENCE REMARKS
1) Force 1) 1 WB 1) Wide Band Sinewave [1) Per ID 1) AV17,AV18,AV20, 1) 0.5 to 50 1) 10/17/74 |1) Data Included In |1) Force Applied W/Multiplier; F3=20
Multiplier through Sweep . AV21,AV24.F3 & 10/18/74 Appendix A, Pages 1b-pk @ 10 Hz; Force Multiplier
Evaluation 5.WB Gain = 5.
2) 2) 6 WB 2) 2) 2) AV17,AV20,AV21,F3 §2) 2) 10/18/74 {2) A2-A25 2) Force Applied W/O Multiplier; F3=
through 100 1b-pk @ 10 Hz; F3=150 1b-pk @
12 wB: 20 Hz for Run 12 WB.
3) 3) 13w |3) 3) 3) AV17,AV24,AV18, 3) 3) 10/21/74 {3 3) Force Applied W/Multiplier; F3=20
tirough ALL,F3 1b-pk @ 10 Hz; AL18 & ALl Were
16 WB Located on the Multiplier Beam
With AL18 Opposite F3 and ALl
' ' ' ' ' Opposite AV17,
4) 6.75 Hz 4). INB 4) Narrow Band Sinewave|4) Reqmts. Document {4) AV17, F3 4) 0.5 to 10 4) 4) Data Included In |4) Force Applied With 4 Shakers; Ref.
Mode Sweep TS<002-MS , Appendix A Force F3=39.6 lb-pk @ 10 Hzj; V1,
Test Procedure Pages A39-A47 vs = 180° ¢, v3, V7 = 0° @.
TP~-002-MS
5) 5) Decay.  |5) - Sinewave Dwell & 5) 5)  AV1,AV8,AV17,AV24 |5) 6.35 5) 5) Quick Look Data 5) Slight Waveform Distortion.
1 Decay Not Included
6) 6) Dwell |6) Sinewave Dwell 6) 6)  AV17, F3 6) 6.75 6) 6) 6) Force Applied With 4 Shakers; Ref.
1 Force F3=79.2 1b-pk; Found Gain
' Error on AV1,6AVB,AV17 & AV24.
i Vi,v5- 180°@, V3,V7,- 0°¢
7) 7)  Dwell- |7) bp] D 7 7) 10/22/74 1D 7) Repeated Item 6; Found Additional
1 Instrumentation Errors.
8) 8) - Dwell .|8) 8) 8) AV1-AV24,AL1-ALIS8,| 8) 8)  10/23/74 |8) Data Included In |8) Repeated Item 6. .:,;‘
1 F1,F3,F5,F7 Aproadix A 4
9) 9). Decay  |9) Sinewave Dwell & 9) 9) AV1,AV8,AV17,AV24,| 9) 9) 9) 9) Force & Phase In Accordance With
' 2. Decay - F3,08C. ' ' Item 6.
10)..3.45 Hz _{10) 2 NB 10) Narrow Band Sinewave| 10) 10) AV1,AV8,AV17,AV24,{10) 0.5 to 5 10} 10/23/74 |10) Pages 10) Force Applied With & Shakers; Ref.
Mode through Sweep E3 A26-A38 Force F3=79.2 1b-pk @ 5 Hz; V1,
5 NB v7 =0° ¢, V3, V5 = 180° §.
11) 11) Dwell |11) Sinewave Dwell 11) 11) AV1,AV8,AV17,AV24,111) 3.45 1) 11) 11) Force Applied With 4 Shakers; Ref.
‘ 2 F1,F3,F5,F7 Force F1=63.65 1b-pk; VI, V7 = 0°
v Y ¢, v3, v5 = 180° 4.
12) 29.57 Hz [12) 17 WB 12) Wide Band Sinewave 12) 12) AV12,AV9,AV16, 12) 10 to 50 12) 10/23/74 {12) Pages 12) Force Applied With 5 Shakers; Ref.
Mode through  Sweep AL12, F4 10/24/74 A56-A72 Force F4=79.2 1b-pk @ 20 Hz &
26 WB Other Forces = 19.9 1b-pk; VI,
V3, V5, V7 = 0° @, V4 = 180° @.
13) 13) Dwell {13) Sinewave Dwell 13) 13) AVi2, F4 13) 29.65 13) 10/24/74 |13) Quick Look Data 13) Force Applied With 5 Shakers; Ref.
3 : Not Included Force F4=79.2 1b~pk; V1, V3, V5,
: v7 = 0% ¢, V4 = 180° @.
14) 14) ‘Decay |14) Sinewave Dwell & 14) 14) AV9,AVI2,AV13, 14) 29.65,29.53,[14) 14) 14) Minimum Beating @ 29.57 Hz.
3 Decay AV16 29.57
. 15) 15): Dwell |15) Sinewave Dwell 15) 15) AV1-AV24,AL1-AL18,| 15) 29.57 15) 15) Data Included In | 15) Force and Phase Parameters Same
) 4 3 Y F1,F3,F4,F5,F7 Appendix A as Ltem 13,
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TABLE I . TRACK/TRAIN MODAL SURVEY TEST SUMMARY- CONF IGURATION 1, CAR EMPIY (CONTINUED)

)

TEST - RUN TEST TEST . RECORDED TEST TEST DATA -
SEQUENCE NO. DESCRIPTION REFERENCE MEASUREMENTS FREQUENCY (HZ) DATE REFERENCE REMARKS
16) 29.57 Hz | 16) Decay | 16) Sinewave Dwell & 16) Reqmts. Document | 16) AV9,AV12, AV13, 16) 29.57 16) 10/24/74 |16) Data Included In |16) Force and Phase Parameters Same
Mode 4 Dacay 18-002-MS | AV16,F4,0SC. Appendix A as Item 13.
. : : Test Procedure Pages
TP-002-MS A56-A72
175 v’l7.64 Hz'| 17) 27 WB }17) Wide Band Sinewave 17) 17) AVl, F8 17) 10 ta 50 17) 17) Pages 17) Force Applied With 6 Shakers; Ref.
-7 Mode Sweep A48~A55 Force F8=F9=39.9 1b-pk @ 10 Hz &
Other Forces = 19.9 1b-pk; V1,
v7, v9 = 0° &, v3, v5, V8 = 180° ¢
18) 18) Decay {18) Sinewave Dwell & 18) 18) AV1,AV8,AV17,AV24 .| 18) 17.6 18) 18) Quick Lock Data 18) No Apparent Beating.
: -5 Decay AL12 Not Included
. 19) 19) Dwell | 19) Sinewave Dwell 19) 19) AV1-AV24,AL}-AL18,{19) 17.64 19) 19) Data Included In |19) Force Applied With 6 Shakers, Ref.
4 . ¥1,F3,F5,F7,F8,F9 Appendix A Force F8=39.6 lb-pk, VI(’) v7, V9 =
» 0° 8, v3, v5, v8 = 180 © d.
20) 20) Decay 20) 'Sinewave Dwell & 20) 20) AV1,AV8,AV17,AV24 ] 20) 20) 20) 20)
' 6 Decay ' AL12,F8,0S5C. v

~NOTE: . LTEMS- 2&4:(6.75 HZ MODE) THROUGH Z0 WERE
ACCOMPLISHED USING THE SHAKERS DIRECTLY
COUPLED TO THE TEST SPECIMEN.

-QI-



: JABLE IT, TRACK 3 URVEY TEST RY - CONFI ON 2, CAR FULL
TEST RUN TEST : TEST RECORDED TEST TEST DATA REMARKS
SEQUENCE NO. DESCRIPTION REFERENCE MEASUREMENTS FREQUENCY (HZ) DATE REFERENCE
1) 6.3 Hz 1) 68B 1) Naxrrow Band Sinewave| 1) Reqmts. Document 1) AV17,F3 1) 0.5 to 15 1) 11/4/74 1) Data Included In 1) Force Applied With 4 Shakers; Ref.
Mode Sweep TS-002-MS | Test Appendix B, Pages Force F3 And Others = 100 1b-pk
Procedure B20-B40 @ 10 Kz; V1, V5=0°¢ , V3, V7 = 180°¢
TP-002-MS ; Shakers Coupled Directly To Test
Specimen.
2) 2) Dwell 1] 2) Sinewave Dwell 2) 2) AV1-AV24,AL1-AL18,{ 2) 6.75 2) 2) 2)
, , F1,F3,F5,F7
3) 3y 28WB | 3) Wide Band Sinewave 3) 3) AV1,AV12,F8 3) 5 To 50 3) 3) 3) Forces Applied With 6 Shakers; Ref.
thkrough Sweep Force F8 and Others = 100 1b-pk @
30WB 10 Hz; V1, VI, V9 = 0°4, V3, V5, V8
= 180° For 28&29 WB; V1,V3,V5,V7=
0°¢ , V8, V9 = 180° For 30 WB;
Shakers Coupled Directly To Test
* Specimen.
A 4y 7NB '4) Narrow Band Sinewave| 4) 4) AV17, F3 4) 2 To 10 &) 117714 | & 4) Forces Applied Coupled Through
Sweep - Multipliers With 4 Shakers; Ref.
Force F3 And Others = 28,3 lb-pk @
10 Hz; Vi, V5 = 0°¢, V3, VI =
. 180° ¢ .
5) 5)Dwell 1| 5) Sinewave Dwell 5) 5) AV1-AV24,AL1-AL18, | 5) 6.3 5) 5) 5) Force Applied With & Shakers; Ref.
» ‘ F1,F3,F5,F7 Force F3 = 10.3 lb-pk; V1, V5 =
L 0°¢ , V3, V7 = 180°¢ .
6) 3.3 Hz ‘6 8 NB 6) Narrow Band Sinewave| 6) 6) AV1, AV8, AV17, 6) 1 To 10 6) 6) Pages B13-B19 6) Forces Applied With 4 Shakers; Ref.
; Mode - through Sweep - - AV24, F3 Force F3 And Others = 28.3 lb-pk @
11 NB ) 10 Hz; V1, V7=0°"¢ , V3,V5 = 180°¢ .
n 7) Dwell 21 7) Sinewave Dwell 7) 7) AV1,AV8,AV17,AV24,[.7) 3.3 D 7 7) Ref. Force F3=15.6 1b-pk; V1,V7 =
: F1,F3,F5,F7 0°¢ , V3, V5 = 180°¢ .
_B) .8.85 Hz 8) 12NB & | 8) Narrow Band Sinewave| 8) 8) AV1,AL1,F8 8) 5 To 20 8) 8) Pages 8) Forces Applied With 6 Shakers; Ref.
‘Mode 13NB Sweep B41-B49 Force F8 And Others = 28.3 lb-pk @
10 Hz; V1,V7.V9 = 0°¢ , V3,V5, V8=
180°¢ . =
9 9): Dwell 3| 9) Sinewave Dwell 9y 9) AV1-AV24,AL1-AL18,{ 9) B.85 9) 11/8/74 | 9) 9) Force Ref. F8=29.7 1b-pk, V1,v7, '
v : : ¥1,F3,F5,F7,F8,F9 V9 = 0°¢ , V3,V5,V8 = 180°¢ .
10y 10) Decay . }j10) Sinewave Dwell & 10) 10) AL1,AV1,AV8,AV17, |10) 8.85 10) 10) 10)
7,8 Decay , AV24,F8,08C
11) Decays 11) Decay ‘}11) 1L 11) AL1,AV1,AVB8,AV17, |11) 3.3, 6.3 11) 11) 11) Force Distribution And Phase In
S 9«12 AV24,F3 0SC. Accordance With Items 7 and 5
; Respectively
12) 13.6 Hz - |12) 31WB 12) Wide Band Sinewave }12) ¥2) AVi7,F3 12) 1 To 50 12) 12) Pages |B65-B72 12) Force Applied With 4 Shakers; Ref.
i Mode ’ Sweep . : Force F3=28.3 lb-pk = F1 @ 10 Hz;
: V1,V7=0°¢,V3,V5=180°¢ .
i3) 13) Dwell 4§ 13) Sinewave Dwell 13) 13) AV1-AV24,AL1-AL18,{ 13) 13.6 13) 13) 3 13) Force Ref F3=11.0 1b-pk; V1,V7 =
~ , F1,F3,F5,F7 0°, V3,V5 = 180%.
145 14) Decay 14) Sinewave Dwell & 14) 14) AL1,AV1,AVB AVL7, | 14) 13.6 14) 14) 14)
: 13, 14 Decay AV24,F3, 0SC. |
15)°2,15 Hz |15) 326B 15) Wide Band Sinewave |15) 15) AVi2,F3 15) 1 To 50 15) 11/11/74 {15) Pages |B2-Bl12 15) Force Applied With 4 Shakers; Ref.
Mode Sweep Force F3 And Others = 28.3 1b-pk @
‘ 10 Hz; V1,V3,V5,V7 = 0°¢ .

v




TABLE II (Continued) TRACK/TRAIN MODAL SURVEY TEST SUMMARY-CONYTIGURATION 2, CAR FULL

Vi, V3, V5 & V7 For Item 4 Through 25.

TEST RUN TEST TEST RECORDED TEST TEST DATA REMARKS

SEQUENCE NO. DESCRIPTION REFERENCE MEASUREMENTS FREQUENCY (HZ) |DATE REFERENCE -

16) 2.15 Hz |16) L4NB 16) Narrow Band 16)Reqmts . Document 16) AV17,AV1,AV8,AV24 | 16) 0.5 To 5 |[16) 11/11/74 |16) Data Included 16) Force Ref. F3 And Others = 28.3 lb-
Mode _+ Through Sinewave Sweep TS-002-M5, Test AVI2,F3 In Appendix B pk @ 10 Hz; V1,V3,V5,V7 = 0°¢ .

; 18NB Procedure TP-002-MS Pages
7 17) .Dwell 5 {17) Sinewave Dwell )] 17) AV1,AV8,AV1Z2,AV17 [17) 2.15 17) 17) B2-B12 17) Force Ref. F3 = 14,1 1b-pk; V1,V3,
‘ AV24,F1,F3,F5,F7 V5,V7 = 0% .

18) 11.9 & 18) 19NB 18) Narrow Band Sine~ [18) 18) AV12,F4 118) 5 To 20 18) 18) Pages |B50-B64 18) Force Applied With 6 Shakers; Ref.
12.3 Hz wave Sweep Force F4 = 100 1b-pk = F4A, Others =
Mode 28.3 1b-pk @ 10 Hz; V,V3,V5,V7 =

. 0°¢, V&, V4A = 180°$ .
19) 19) Dwell 6 |19) Sinewave Dwell 19) 19) AV1-AV24 AL1-AL18, | 19) 11.9,12.3, {19) 19) 19) Force Ref F4 = 100 1b-pk for 11.9
. F1,V3.F4,F4A,F5,F7 12.4 Hz Mocde & 49.5 1b-pk For 12.3 and
12.4 Hz Modes; ¥1,V3,V5,V7 = 0°¢
V4,V4A = 180° .

20) 14.55 & |20) Dwell .7 |{20) 20) 20) 20) 14.55,14.75]20) 20) Pages |B73-B85 20) Force Ref. F4=100 lb-pk For 14.55
14.75 Hz® Hz Mode & 49.5 lb-pk For 14.75 Hz
Mode Mode; ¥1,V3,V5,V7 = 0°¢ , V4,V4A =

Y ] 180° ¢ .

21y 20.2 Hz. |21) 33WB 21) Wide Band Sinewave |21) 21) AV9, F3 21) 5 To 50 21) 21) Pages|B93-B102 21) Foxce Applied With 4 Shakers; Rexi.
Mode Sweep Force F3 And Others = 49.5 lb-pk |
' @ 10Hz; V1,V3,V5,V7 = 0°¢ . =

22) 22) 34WB 223 22) 22) 22) 22) 22) 22) Force Applied With% Shakers; Ref. '

Force F3 And Others = 62.2 1b-pk @
‘ 10 Hz; VI, V3 = 0°¢ , V5,V7 = 180°¢ .

23) 23) Dwell 8-123) Sinewave Dwell-- 23) 23) AV1-AV24,AL1-AL18, |23) 20.2 23) 23) 23) Force Ref. F3 = 9.5 1b-pk; VI,V3 =

, F1,F3,F5,F7 0°¢, V5,V7 = 180°¢ .
. 24) 17.1 Hz |24) Dwell 9 |24) 24) 24) 24) 17.1 264) 24) Pages|B86-B92 24) Force Ref. F3=12.5 lb-pk; V1,V3 =
Mode . Y 0°¢, V5,V7 = 180°¢ .
25). Decays 25) Decay 25) Sinewave Dwell & 25) 25) AVL,AV8,AV9, AVI2 |25) 17.1,20.2, |25) 25) 25) Force Distribution And Phase In-
15-28 Decay AV17, F3,F4,0sC, * 2.15,14.75, Accordance With Ttems 24, 23, 17,
) ‘ Y 14.55,12.3,11.9 ] 20 & 19 Respectively.
NOTE: Force Multipliers With A Gain of 10 Were Used With Shakers



TABLE III TRACK/T

RAIN MODAL SURVEY TEST

SUMMARY - CONFIGU]

RATION 3, SYSTEM TEST

TEST RUN TEST TEST RECORD TEST TEST DATA
SEQUENGE NO. DESCRIPTION REFERENCE MEASUREMENTS FREQUENCY (HZ) DATE REFERENCE REMARKS
1) 6.31.HZ [1) 35 WB |1) Wide Band Sinewave | 1) Regmts. Document 1) AV9,AV12,F3 1) 2 to 50 1) 11/15/74 |1) Data Included In |[1) TForce applied with & shakers; Ref.
Mode through Sweep TS8-002-MS, . Appendix C force F3 and others = 28.3 lb-pk @
38 WB Test Procedure Pages|C45-C51 10 Hz; Vl,V3,¥’5,\Y7=0°¢for 35 & 38
TP-002-MS WB; V1,V3=0°@, V5,VI=180°% for 35
& 37 WB; Truck Friction Shoes en-
gaged.
2) 2) Dwell 1}2) Sinewave Dwell 2) 2) AV1-AV2:,AL1-AL19,| 2} 6.31 2) 2) 2) Force ref, F3 = 19 lb-pk.
F1,F3,¥5,F7
3)  2.126 Hz |3) 39 WB |3) Wide Band Sinewave |3) 3) AV12,AV9,F3 3) 1 to 50 3) 11/21/74 |3) Pages|C2-C15 3) Force applied with 4 shakers; Ref.
Mode through Sweep 11/22/74 force F3 and others = 28.3 1b-pk @
41 WB . 10 Hz; V1,V3,V5,V7=0°¢ for 39 & 40
: WB; V1,v3=0°d, V5,V7=180°¢ for 41
WB; truck friction shocs disen-
. gaged.
) 4)' Dwell 1 [4) Sinewave Dwell &) 4) AV1-AV32,AL1-AL18,| 4) 2.126 &) 11/22/74 §8) %) Force ref. F3 = 1.6 1b-pk; V1,V3,
- F1,F3,F5,F7 ~ . v5,V7 = 0°¢.
. )|
5) 2.85 Hz 5) Dwell 2 1{5) 5) 5) 5) 2.85 5) 5) Pages|Cl16-C22 5) Force ref. F3 = 1.4 1lb-pk; V1,V3=
Mode 0°¢, Vv5,v7 = 180°0.
6) 12,79 Hz |6) Dwell 3 |6) 6) 6) AV1-AV32,AL1-AL18,| 6) 12.79 6) 6) Pages|C66-C72 6) Force ref. F3 = 13.6 1lb-pk; VI, -
Mpde F1,F3,F4,F44,F5,F7 V3,V5,V7 = 0°8, V&,VvsA = 180°F. ¥
7) 14.96 Hz |7) Dwell 4 [7) 7 7) AV1-AV32,AL1-AL18,17) 14.96 12 7) Pages|C87-G93 7) Force ref. F3 = 28.3 Ib-pk; V1,
Mode ¥1,F3,F4,F5,F7 ' v3,V5,V7 = 00¢, V& = 180°¢.
8) 17.9 Hz 8) Dwell 5 [8) 8) 8) AV1-AV32,AL1-AL1B,| 8) 17.9 8) 11/25/74 |8) Pages|[C101-C107 8) Force ref. ¥3 = 8.9 1b-pk; V1,V3=
Mode F1,¥3,E5,F7 0%, vs5,v7 = 180°.
|
9) 19.5 Hz 9) Dwell 6 {9) 9) 9) 9) 19.5 9 9) Pages{Ci15-CI121 9) Force ref. F3 = 8.9 1b-pk; V1,V3=
Mode : 0°¢, V5,V7=180°¢.
10) 10)Decay = |10) Sinewave Dwell & 10) 10) AV1,AV8,AV9,AV12, [ 10) 19.5 10) 10) 10)
29,30 Decay AV17,AV24,F3,05C.
11} Decays 11)Decay 11) 11) 11) 11) 17.9,14.96, [11) 11) 11) Force distribution and Phase in
31-40 12.79,2.85, accordance with Items 3 through 8,
' 2.126 respectively.
12) '3.15 Hz |12) 42 WB &|12) Wide Band Sinewave | 12) 12) AV17, F3 12) 0.5 to 50 12) 12) Pages|C23-C31 12) Force applied with &4 shakers; ref.
Mode 43 WB Sweep force F3 and others = 28.3 1b-pk @
10 Hz; V1,v7=0°d, V3,V5=180°¢ for
42 WB; V1,V5=0°¢, V3,V7=180°¢ for
43 WB.
13) 13)Dwell 7 |13) Sinewave Dwell 13) 13) AV1i-AV32,AL1-AL18 | 13) 3.15 13) 13) 13) Force ref. F3 = 8.5 1lb-pk; VI,
F1,F3,F5,57 v7=0°¢, V3,V5=180°¢.
14) 14) Decay 14) Sinewave Dwell & 14) 14) AV1,AV8,AV17,AV24 ) 14) 3.15 14) 14) 14)
41,42 Decay F3, 0SC. '
15) 6.3 Hz 15)Dwell 8 {15) Sinewave Dwell 15) 15) AVi-AV32,AL1-AL18,| 15) 6.16,6.3 15) 11/26/74 |13) Pages|C32-C44 15) Force ref. F3=3 1lb-pk for 6.16 Hz
Mode F1,F3,F5,F7 mode and 13.4 1lb-pk for 6.3 Hz
mode; V1,V5=004, V3,V7=180°%; F3
v Y distorted for 6.16 Hz mode




t—

HE

3

O

F—:-": e
TABLE III¢ontinued)
TEST RUN TEST TEST RECORD TEST TEST DATA
SEQUENCE NO. DESCRIETION REFERENCE MEASUREMENTS FREQUENCY (HZ) DATE REFERENCE REMARKS
16) 6.3 Hz 16) Decay |16) Sinewave Dwell & 16) Reqmts. Document {16) AV1,AV8,AV17,AV24,{16) 6.3, 6.16 16) 11/26/74 |16) Pages C32~C44 16) Force ref. F3=3 1lb-pk for 6.16 Hz
Mode 43-46 Decay T5-002-MS, AL1,F3,08C. Daca Included iIn mode ard 13.6 lb-pk for 6.3 Hz
Test Procedure Appendix C mode; V1,V5=0°%, V3,V7=180°¢; F3
TP~002-MS distorted for 6.16 H: mode.
17) 14.48 Hz {17) Dwell 9{17) Sinewave Dwell 17) 17) AV1-AV32,AL1-AL18,{17) 14.48 17) 17) Pages |C80-C86 17) Force ref. F3=11.2 1b-pk; V1,V7=
Mode F1,F3,F5,F7 0°¢, Vv3,V5=180°¢.
18:) 18) Decay |18) Sinewave Dwell & 18) 18) AV1,AV8,AV17,AV24,118) 14.48 18) 18) 18)
47,48 Decay. AL9,F3,05C. AL1 '
19) 9.0 Hz 19) Dwell - }19) Sinewave Dwell 19) 19) AVI-AV32,AL1-AL18,119) 9.0 19) 11/27/74 | 19) Pages|C52-C58 19) Force ref. F3=17.8 1lb-pk; VI,Vi=
Mode 10 - F1,F3,F5,F7 0°¢, V3,V5=180°.
20) 20) Decay = |20) Sinewave Dwell & 20) 20} AV1,AV8,AV17,AV24,{20) 9.0 20) 20) 20)
49,50 Decay AL1,AL8,F3,0SC.
21) 18.7 Hz 21) Dwell |21) Sinewave Dwell 21) 21) AV1-AV32,AL1-AL18 |21) 18.7 21) 21) I’a-ges Cl108-C114 21) Force ref. F3=3.8 1lb-pk; VI,V7=
Mode 11 F1,F3,E5,F7 0°@, V3,v5=180°¢.
22) 22} Decay. .[22) Sinewave Dwell & 22) 22) AV1,AV8,AV17,AV24,(22) 18.7 22) 22) 22)
51,52 Decay AL%4,AL16,F3,05C,
23) 12.56 Hz {23) Dwell '}23) Sinewave Dwell 23) 23) AV1-AV32,AD1-AL18 |23) 12.56 23) 23) Pages|C59-C65 23) Force ref. F3=16.1 1b-pk; V3,V7=
Mode 12 F3, F7 0.
24) 24) Decay |24) Sinewave Dwell & 26) 24) AV1,AVB,AVi7,AV24, |24) 12.56 24) 264) 24) =
.7 53,54 Decay AL1,AL16,F3,08C. - v
25) .13.C Hz 25) Dwell. |25) Sinewave Dwell 25) 23) AV1-AV32,AL1-AL18, [25) 13 25) 25) Pages|€73-C79 25) Force ref. F3=i5.4 1b-pk; V1,F5=
Mode 13 Fl, F5 ood.
26) 26) Decdy: |26) Sinewave Dwell % 26) 26) AV1,AV8,AV17,AV24,|26) 13 26) 26) 26)
55,56 Decay AL1,AL16,F1,05C.
27) 16.44 Hz 127) Dwell |27) Sinewave Dwell 27) 27) AVI-AV32 AL1-ALI18 |27) 16.44 27) 27) Pages|G94-C100 27) Force ref. F3=14.7 1lb-pk; V1,V5=
Modé 14 - F1,¥3,F5,E7 0°¢, v3,V7=180°g.
28) 28) Decay ° {28) Sinewave Dwell & 28) 28) AV1,AVB,AV17,AV24,328) 16.44 28) 28) 28)
57,58 Decay AL1,AL16,F3,05C.
29) 20.4 Hz 29) Dwell |29) Sinewave Dwell 29) 29) AV1-AV32,AL1-AL18 {29) 20.4 29) 29) Pages{(122-C128 29) Force ref. F3=3.2 1lb-pk; V1,V5=
Mode 15 F1,F3,F5,F7 0°d, V3,V7=180°¢.
30) 30) Decay - |30) Sinewave Dwell & 30) 30) AV1,AV8,AV17,AV24, {30) 20.4 30) 30) 30)
59,60 Decay v A18,AL12,F3,05C. v i
31) Blocked [31) 44 WB ' |31) Wide Band Sinswave ]31) Per TD 31) AVi2,AV9,AVi7,F3 [31) 1 to 50 31) 12/2/74 |31) Pages|C129-C136 31) Force applied with 4 shakers; ref.
Roll Stop- through Sweep force F3 & others=28.3 1b-pk @ 10
Evaluation 48 WB Hz. Steel blocks were inserted be-
tween the roll stop rollers & the
car for this test series; V1i,V3,
V5,v7=0%8 for run 44 WB; V1,V3=0°8
V5,V7=180°¢ for run 45 and 48 WB;
V1,V7=0°¢, V3,V5=180°¢ for run 46
i WB; V1,V5=0°8, V3,V7=180°% for run
8 - + Y ' 47 WB.




TABLE XIIGontinued)

TEST UN TEST TEST . RECORD TEST TEST DATA
SEQUENCE 0. JDESCRIPTLON REFERENCE MEASUREMENTS FREQUENCY (HZ) |DATE REFERENCE REMARKS

32) Blocked = PB2) 49 WB |32) Wide Band Sinewave {32) Per TD 32) AV12,AV9,AV17,F3 [32) 1 to 50 32) 12/3/74 132) Pages C137-Cl148 32) Force applied with 4 shakers;
Roll Stop | throtgh Sweep Data Included ref. force F3 & others=28.3 1b-
Evaluation] 56 WB In Appendix C pk @ 10 Hz. Wooden blocks were
. wedged between the car and roll
stop pads. Wedges were removed
along one side for runs 53-56
WB; V1,V3,V5,V7=0°¢ for runs 49
& 56 WB; V1,V3=0°%, V5,V7=180°¢
for runs 50 & 55 WB; V1,V7=0°4,
V3,V5=180%¢ for runs 5L & 54 WB;
!’ V1,V5,=0%¢, V3,V7=180% for runs
i 52 and 53 VB.

NOTE; . Force multipliers with a gain of 10 were used with shakers
Vi, V3, V5 and V7.

A
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13.6

14.55,14.75

17.1
20.2
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9.0
12.56
12.79
13.0
14.48
14.96
16.44
17.9
18.7
19.5
20.4
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TABLE IV, MODE FREQUENCY/DAMPING SUMMARY

Mode Description

CONFIGURATION 1 - CAR EMPTY

Rigid Body Suspension, Roll Mode
1st Torsional Mode

2nd Torsional Mode

lst Vertical Bending Mode

CONFIGURATION 2 - CAR FULL

Rigid Body Suspension, Vertical Mode
Rigid Body Suspension, Roll Mode

1lst Torsional Mode

2nd Torsional Mode

1st Vertical Bending Mode

3rd Torsional Mode

1st Vertical Bending Mode

2nd Vertical Bending Mode

2nd Vertical Bending Mode

CONFIGURATION 3 - SYSTEM TEST

Rigid Body Suspension, Vertical Mode ‘

Rigid Body Suspension, Pitch Mode
Rigid Body Suspension, Roll Mode
1st Torsional Mode

Vertical Suspension Mode/W Friction Pads
2nd Torsional

Vertical Bending

1st Vertical Bending Mode
Vertical Bending

3rd Torsional Mode

1st Vertical Bending Mode
Torsional Mode

2nd Vertical Bending Mode
Torsional Mode

2nd Vertical Bending Mode
Torsional Mode

WNWN
~NO S

N LW NW oo N 0

.« o

NWMSNWNDNNNNDNN -

Data
Page
No.

A26
A39

AS56

B2

B13
B20
B41
B50 .
B56
B73
B86
B93

c2
Cl6
C23
C3z
C45
C52
C59
C66
C73
c80
c87
C94
C101
C108
C115
C122
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3.45 HZ MODE

MEAS.

rry co QUAD

*AV1/F1 | -0.6E-04 -2.3E-04
AV8 -1.9E-04 -1.8E-04
AV17 1.0E-04 1.8E-04
AV24 -0, 2E-04 2. 4E~-
F3 -1.18 5.886E-02
F5 ‘ -1.163 7.699E-02
F7

1.171 -5.712E-02

%* Tuning Measurements - AV1, F1 = 63.65 1b-pk




LEFT EYE VIEW

A35

EXPERIMENTAL MODE SHAPES,EMPTY TEST CAR UNDEFLECTED MODEL

. CENTER OF EYES LOCATION
X = 2.03000000E+02
Y =-2,00000000E+03
Z = 1.50000000E+02
RUN NO. = ORTHOI

VIEW POINT LOCATION
X = 2.03000000€+02
Y = 0.

& s
DATE = OBDE74

ROLL ANGLE = 180.00EG
CONE ANGLE = 20.00EG
EYE TO EYE = 3.0 IN
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LEFT EYE VIEW

EXPERIMENTAL MODE SHAPES,.EMPTY TEST CAR

CENTER OF EYES LOCATION
X = 2.03000000E+02
¥ =0,

Z = 2.00000000E+03

RUN NO. = ORTHOI

A36

VIEW POINT LOCATION
X = 2.03000000E+02
Y = 0.

Z=0.
DATE = 06DE74

UNDEFLECTED MODEL

ROLL ANLL.E = 180.00EG
CONE ANGLE = 20.00EG
EYE IDEYE » 3.0 IN



LEFT EYE VIEW

A37

1)

EXPERIMENTAL MODE SHAPES,.EMPTY TEST CAR

CENTER OF EYES LOCATION
X = |.20000000E+03
Y = 0.
Z = 7.00000000E+01
RUN NO. = ORTHOI

K
A
A] F
()
UNDEFLECTED MODEL
VIEW PCINT LOCATION ROLL ANGLE = 180.00EG
X = 2.03000000€E+02 CONE ANGLE = 20.0DEG
Y = 0. EYE TO EYE = 7 IN
Z =20

DATE = OGOE74



LEFT EYE VIEW

EXPERIMENTAL MOUE SHAPES,EMPTY TEST CAR UNDEFLECTED MODEL

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00EG
X = 1.50000000€E+03 X = 2,03000000€E+02 CONE ANGLF. = 20.0DEG
Y =-7.00000000E+02 Y = 0. EYE TOEYE = 3.0 IN
Z = 2.00000000E+02 £ 0, ;

RUN NO. = ORTHOI DATE = O0BOE7v
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6.75 HZ MODE
QUAD

m 0123456“
34999393333593333333
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10000001000400002000000

NO's.

MEAS,

17, F3 = 79,2 1b-pk
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urements -~ AV
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Y FEFEFEFEELELIE
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L% Tuning Measurement
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EXPERIMENTAL MODE SHAPES ,EMPTY TEST CAR MF = o MODEL 1) = 6.75 M
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 2.03000000E+02 X = 2.03000000E+02 CONE ANGLE = 20.0DEG
Y =-2.00000000E+03 Y = 0. EYE TO EYE » 3.0 IN
Z = 1.50000000€+02 Z = 0.
RUN NO. = ORTHOI DATE = 0BDE74




LEFT EYE VIEW

A45

L )
oy

EXPERIMENTAL MODE SHAPES,EMPTY TEST CAR MF =

CENTER OF EYES LOCATIiGH VIEW POINT LOCATION
X = 2.03000300E+02 X = 2.03000000E+02
Y = 0. Y = 0.
Z = 2.00000000E+03 Z = 0.

RUN NO. = ORTHOI DATE = 0EDE74

.3, MODE( 1) =
ROLL ANGLE
CONE ANGLE
I O BV

6.75 HZ

180.00EG
20.00EG
3.0 IN
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LEFT EYE VIEW
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A46

/

EXPERIMENTAL MODE SHAPES,EMPTY TEST CAR

CENTER OF EYES LOCATION
X = |.20000000E+03

Z = 7.00000000E+0C1

DATE = 0BDE74

MF =

VIEW POINT LLOCATION
X = 2.03000000E+02

3 MOEL |~

ROLL ANGLE
CONE ANGLE
£YE 10 EYE

6.75HZ
= 180.0DEG
= 20.00EG
= 30IN



LEFT EYE VIEW

A47

EXPERIMENTAL MODE SHAPES,.EMPTY TEST CAR MF =

CENTER OF EYES LOCATION
X = 1.50000000E+03
Y =-7.00000000€E+02
Z = 2.00000000E+02
RUN NO. = ORTHOI

VIEW POINT LOCATION
X = 2.03000000E+02
Y = 0.

Z = 0.
DATE = O06DE74

%

MODE( 1) = 6.75 HZ
ROLL ANGLE = 180.00EG
CONE ANGLE = ¢20.0DEG
EYE TO EYE = 3.0 IN
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17.64 HZ MODE

T co QuAD o co QUAD
*AV1/F8 4. 4E=Q4 2.196-03 | ALl/F8 | -3.1E-04 -3.12E-03

AV 1.6 -1.25 AL2 -2.0 -1.45

AV3 -0.8 0.64 AL3 1.0 2.31

AVG -2.7 1.57 ALG 2.4 3.49

AVS -2.3 1.95 ALS 1.1 3.41

AV6 -7.3 1.53 AL6 0.0 2.29

AV 2.4 -0.90 AL7 -0.5 -2.16

AV8 -2.9 2.0 AL8 0.7 -3.23

AV9 0.0 -0.04 AL9 0.8 -6.03

AV10 -0.2 0.03 AL10 9.4 -7.84

AV11 1.2 -0.28 AL11 £ 2.90

AV12 0.3 -0.09 AL12 -14.8 19.74

AV13 -0.7 0.06 AL13 -22.4 18.76

AV4 1.1 -0.23 AL14 2.8 -0.82

AV15 -0.3 0.01 AL15 19.8 -11.40

AV16 0.1 -0.06 AL16 11.8 -6.19

AV17 3.0 -1.60 AL17 2.1 -1.22 *

AV18 0.9 1.11 AL18 .3.2 1.11

AV19 -0.1 -0.33

AV20 2.2 -1.82

AV21 -2.0 -2.13

AV22 -0.1 -0.36

AV23 0.1 1.05 4

AV24 -5.5 ¥ -1.86

F1/F8 -0.4715 2.0E-03

F3 0.4733 13.64E-03

F5 0.4781 -2.52E-03

F7 -0.47 16.92E-03

F9 -0.9593 13.58E-03

* Tuning Measurements - AV1, F8 = 39.6 1lb-pk
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EXPERIMENTAL MODE SHAPES,.EMPTY TEST CAR MF =

CENTER OF EYES LOCATION VIEW POINT LOCATION
X = 2.03000000E+02 X = 2.03000000E+02
Y =-2.00000000E+03 Y=0.
Z = 1.50000000E+02 Z=0.

RUN NO. = ORTHOI DATE = OBDE74

O

0, MODEL 2} = 17.64 HZ
ROLL ANGLE = 180.00DEG
CONE ANGLE = 20.00EG
EXE 10 0 3.0 IN
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EXPERIMENTAL MODE SHAPES,EMPTY TEST CAR MF = .0, MODE( 2) = 17.64% HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 2.03000000E+02 X = 2.03000000E+02 CONE ANGLE = 20.0DEG
. a Y = 0. EYE TO EYE » 3.0 IN
Z = 2.00000000E+03 Z = 0.
RUN NO. = ORTHOI DATE = OBDE74
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LEFT EYE VIEW

A54
3 e —
-
EXPERIMENTAL MODE SHAPES,.EMPTY TEST CAR M = .0, MODE( 2) = 17.64 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00EG
X = |.20000000E+03 X = 2.03000000€E+02 CONE ANGLE = 20.00EG
Y=l . & & W EYE I0EYE = 3.0 IN
Z = 7.00000000E+01 & -

RUN NO. = ORTHOI DATE = 06DE74



f
|-

LEFT EYE VIEW

A55
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\
EXPERIMENTAL MODE SHAPES,EMPTY TEST CAR MF = .0, MODE( 2) = 17.64% HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00£6G
X = 1.50000000E+03 X = 2.03000000E+02 CONE ANGLE = @20.0DEG
Y =-7.00000000E+02 Y = 0. EYE IO EYE » 3.0 IN
Z = 2.00000000€+02 2 * 0

RUN NO. = ORTHOI DATE = 0BDE74
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29.57 Hz
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LEFT EYE VIEW

A69

— QN.
————
EXPERIMENTAL MOOE SHAPES,.EMPTY TEST CAR MF = .1, MODE( 3) = €9.57 M2
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00EG
X = 2,03000000E+02 X = 2.03000000€E+02 CONE ANGLE = 20.0DEG
Y =-2.00000000E+03 ¥ugi. £ I0EW +» 3.0 1IN
Z = |.50000000€+02 s -0

RUN NO. = ORTHOI DATE = 0BDE74
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EXPERIMENTAL MODE SHAPES,EMPTY TEST CAR MF = S, MEt 31 e 29.57 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00EG
X = 2.03000000E+02 X = 2.03000000E+02 CONE ANGLE = 20.00DEG
Y = 0. Y = 0. EYE TOEYE = 3.0 IN
Z = 2.00000000E+03 2=0.

RUN NO. = ORTHOI DATE = 0BDE74

STrao———e— ~.<>4
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EXPERIMENTAL MODE SHAPES .EMPTY TEST CAR M = s MOEL 33 = 29.57 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL. ANGLE = 180.0DEG
X = |.20000000E+03 X = 2,03000000E+Q2 CONE ANGLE = 20.00tEG
Y = 0. Ys 0, ' EYE TO EYE = 3.0 IN

Z = 7.00000000E+01 &= 0.
RUN nNO. = ORTHOI OATE = 0BDE™
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LEFT EYE VIEW

- .
oo A72

EXPERIMENTAL MODE SHAPES,EMPTY TEST CAR MF =

CENTER OF EYES LOCATION VIEW POINT LOCATION
X = 1.50000000E+03 X = 2.03000000E+02
Y =-7.00000000E+02 - Y =0,
Z = 2.00000000E+02 Z =0,

"RUN NO. = ORTHOI ~ DATE = OBDET4

-1y MODEC 3) = -

ROLL ANGLE
CONE ANGLE
EYE TO EYE

§

29.57 HZ

= 180.00EG
20.0DEG
3.0 IN
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APPENDIX B

Configuration 2, Car Full
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2.15 HZ MODE

MEAS.
NOS.,

Cco

QUAD

AV1/F3
AVS
*AV12
AVL7
| AV24

-0.8E-04
2.9E<04
-2.1E-04
-0.3
-0.6

7.1E~04
SQJ.E"OZ"
7.3E-04

50‘ lE-Olt

F

‘*Tuning Measurements - AV12, F3 = 141 1b-pk
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3.3 HZ MODE

MEAS,

NOS co QUAD
AV1/F3 -1.5E~04 -9, 2E-04
AV8 0. 7E-04 -6.1E~04

®AV17 ~0.5E-04 6.0E-04
AV24 ~0. 7E=04 9.5E-04
F1/F3 0.8922 =5.172E-02
F5 0.9977  5.524E-02
F7 ~0.9429 0.844E=02

i

o Tuning Measurements -AV17, F3=156 1lb-pk
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B26

6.3 HZ MODE
MEAS. MEAS. ,
oy co quap | o o QUAD
AV1/F3 —2.5E~04 -2,46E-03 | AL1/F3 -2, 6E-04 <2.49E-03
AV2 0.1 2.40 ALZ/ 3.3 -1.33
AV3 0.6 1.20 AL3/ -1.3 -1.19
AV4 1.9 0.29 | | Ar4/ 0.0 -0.14
AVS 2.0 ~0.59 | | avus/ -1.0 0.25
" AV6 3.4 © -1.68 AL6/ -1.7 1.04
AV7 1.4 -2.26 AL7/ -3.3 1.83
AV8 1.4 2,34 AL8/ ~1.4 2.39
AV9 -0.3 0.41 AL9/ ~7.3 2.65
AV10 -0.2 0.50 AL10/ -3.8 2.22
AV11 -0.1 0.29 AL11/ 0.2 1.32
AV12 -1.1 .0.09 AL12/ 3.0 -0.19
AV13 0.0 -0.04 AL13/ 0.8 ~0.67
AV14 0.0 ~0.11 AL14 ~2.6 | -1.57
AV15 ~0.6 ~0.35 AL15/ 4.3 -2.32
AV16 0.3 -0.41 AL16/ 1.3 -1.71
®AV17 3.0 2.50 AL17/ -7.3 ~0.77
AV18 1.0 -2.56 aL18/¥ ~0.8 ¥ 0.2 V¥
AV19 0.5 -1.39
AV20 0.4 -0.33
AV21 ~0.5 0.46
AV22 -5.4 1.16
AV23 0.2 1.89
Av24 Y 0.0 ¥ -3.08 ¥
F1/F3 1,15 5.568E-02
F5 * -0.9832 «0,165E~02
F7 0.5119 4.066E~02

“|_* Tuning Measurements - AV17, F3 = 103 1b-pk
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B27
6.75 HZ MODE

* =
) e ~ O N MF O~
HEEEEEEEEEREEEEEE
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3 9815_/6893321017..349437919836
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264150410100001104216823
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NOS.

MEAS.
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~ OrMNMINONSNORNRO N T
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"‘00 96 2«5
-1.015
0.9811

* Tuning Measurements - AV17, F3 = 100 1b=-pk
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LEFT EYE VIEW

"~ RUN Na

EXPERIMENTAL MODE SHAPES,FULL TEST CAR
CENTER OF EYES LOCATION

X

.

B29

2.03000000E+02
2.,00000000E+03
1.50000000€E+02
= ORTHO2

VIEW

X

Y

r4
DAT

£

POINT LOCATION
2.03000000E+02
0. ‘

0.
= 06DE7Y

UNDEFLECTED MODEL

ROLL ANGLE
CONE. ANGLE
EYE TO EYE

180.00E6
20.0DEG
3.0 IN

()
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b

LEFT EYE VIEW

F

EXPERIMENTAL MODE SHAPES,FULL TEST CAR UNDEFLECTED MODEL

CENTER OF EYES LOCATION VIEW POINT LOCATION- ROLL ANGLE = 180.0DEG
X = 2.03000000E+02 ’ X =-2.03000000E+02 CONE ANGLE = 20.00EG
Y = Q0. Y =.0. . EYE TO EYE = 3.0 IN
Z = 2.00000000E+03 Z=0. : :

.

‘ RUN NO. = ORTHO2 DATE = 0BDE74
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LEFT EYE VIEW

B31

EXPERIMENTAL MODE SHAPES,FULL TEST CAR

CENTER OF EYES LOCATION

X = 1.20000000E+03
Y = 0.
'~ Z =.7.00000000E+01

RUN NO. ='ORTHO2

" VIEW POINT LOCATION
X = 2.03000000€E+02
Y = 0.
2 = 0.
DATE = O6DE74 -

UNDEFLECTEOD MODEL

ROLL - ANGLE
CONE = ANGLE
EYE TO EYE

o n

180.00EG
20.00EG
3.0 IN

}
ara”
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U A, SRS SNl ot 3.0 o b
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- EXPERIMENTAL MODE SHAPES,FULL TEST CAR UNDEFLECTED MODEL

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 1B80.0DEG .
X = 1.50000000E+03 : X .= 2.03000000€E+02 - CONE "ANGLE. = 20,.00EG
Y =-7.00000000E+02 Y = 0. EYE - TO EYE = 3.0 IN

Z = 2,00000000E+02 ; ¥4 E 0

A =

RUN NO. = ORTHO2 DATE = O6DE74

Y
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e et L

L — e ——,
A___——-"J ! ]9} :
EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF = .1, MODEC( 1) = 6.30HZ- %
- CENTER OF EYES LOCATION VIEN POINT LOCATION ROLL ANGLE = 180.0DEG
X = 2.03000000E+02 = 2.03000000€+02 CONE ANGLE = 20.0DEG
Y =-2.00000000E+03 Y = 0, EYE TOEYE = 3.0 IN ‘
Z = 1.50000000E+02 Z =0.
RUN NO. = ORTHO2 ~DATE = OBOE 74
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-

EXPERIMENTAL MODE SHAPES,FULL TEST CAR  MF =

‘CENTER OF EYES LOCATION

X = 2.03000000E+02

Y =0. .

Z = 2.00000000E+03
RUN NO. = ORTHOZ

VIEW POINT LOCATION
X = 2.0300000GE+02
Y:='°- )

Z =0,
DATE = 06DET4

-l' MODE‘( l)=

~ROLL ANGLE
CONE ANGLE
EYE TO EYE

uouu

6.30HZ
180.00EG
20.00EG
3.0 IN
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EXPERIMENTAL MODE SHAPES,.FULL TEST CAR  MF = .1, MODE( 1) = 6.30H2
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00DEG
X = 1.20000000E+03 X = 2.03000000E+02 CONE ANGLE = 20.00EG
Y = 0. : Y = 0. _EYE TOEYE = 3.0 IN
Z = 7.00000000€+01 2=0 : _
RUN NO. = ORTHO2 » DATE =

'osoajq | | §:§
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LEFT EYE VIEW

EXPERIMENTAL MODE SHAPES,.FULL TEST CAR o =

CENTER OF EYES LOCATION VIEW POINT LOCATION
X = 1.50000000E+03 X = 2.03000000E+02
Y =-7.00000000E+02 Y =
Z = 2.00000000+02 Z =
RUN NO. = ORTHO2 - DATE

noc

" 06DE7Y4

'\!,‘.“ B

-l. MODE( l"—’

ROLL ANGLE
CONE ANGLE
EYE . TO EYE

6.30H2
180.0DEG
20.00EG
3.0 IN
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LEFT EYE VIEW

" RUN NO. = ORTHO2 DATE

CENTER OF EYES LOCATION

B37
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EXPERIMENTAL MODE SHAPES,FULL TEST CAR  MF =

VIEW POINT LOCATION

X = 2.03000000E+02 X = 2.03000000E+02

Y =-2.,00000000E+03 o
Z = 1.50000000E+02 V4
A

100

" 06DE 74

.8, MODE( 2) =
ROLL ANGLE
CONE ANGLE
EYE T0 EYE

wow ot

W

6.75 HZ

180.00EG
€0.00EG
3.0 IN
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EXPERIMENTAL ﬁODE SHAPES,FULL TEST CAR M = .8, MODE( 2) =

= 6.75 HZ
CENTER OF EYES LOCATION ° "VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
- X = 2.03000000E+02 X = 2.03000000£+02 CONE ANGLE = 20.0DEG
Y = 0. Y =0, : EYE TO EYE = 3.0 IN
Z = 2.00000000E+03 Z =0, ) :
RUN NO. = ORTHO2 - ' DATE = OGDE 74
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EXPERIMENTAL MODE SHAPES,FULL TEST
CENTER OF EYES LOCATION VIEW
X ="1.20000000E+073 X =
Y = 0, Y =
L Z = 7.00000000E+01 Z =
s RUN NO. = ORTHO2 DATE
5
1}
i

B39 by
3

CAR MW = .8, MODE( 2) = .75 HZ

POINT LOCATION ROLL ANGLE = 180.0DEG

2.03000000E+02 CONE ANGLE = 20.0DEG

0. EYE TOEYE = 3.0 IN

0. » ~

= 0BDE7Y
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LEFT EYE VIEW

EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF =

CENTER OF EYES LOCATION VlEN POINT LOCATION
X = 1.50000000E+03 , = 2.03000000E+02
=~7.00000000E+02 Y = 0.
= 2.00000000E+02 Z = 0,
RUN NO. = ORTHO2 DATE = 06DE74

.8, MODE( 2) =

ROLL ANGLE
CONE ANGLE
EYE TO EYE

u hon

6.75 HZ

180.00EG
20.00EG
3.0 IN
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B44

8.85 HZ MODE

' MEAS.

MEAS.

NOS. co QUAD NOS. co QUAD
AV1/F8 ~4.6E-Q4 -6.1E-04  |*AL1/F8 0.1E-04 1. 39E=0
AV2 4.0 2.8 AL2 1.1 1.02
AV3 1.1 -3.2 AL3 3.0 -0.31

na 0.4 -2.7 ALG -3.7 -0.72

| AVS -1.2 4.8 ALS -3.2 -0.68
AV6 2.4 -22.5 AL6 -2.1 -0.22

AV 1.8 4.6 AL7 1.2 1.08
Av8 -2.9 -9.9 ' ALS 2.9 1.38

AV9 0.2 0.3 AL9 0.1 0.32
AV10 0.4 0.2 AL10 -1.6 1.77

a1l 0.2 0.6 AL11 2.6 -0.56
AV12 0.0 -0.2 AL12 9.1 -3.81

AV13 0.0 -0.5 AL13 9.4 -3.53
AV14 0.7 0.7 ALL4 0.0 -0.25.
AV15 0.1 0.1 AL15 10.7 2. 64
AV16 0.3 0.7 ALL6 6.5 2.85
AV17 3.7 5.7 AL17$ 0.1 & 0.53
AV18 -3.7 2.2 AL1S | -0.1 .44 ¥
AV19 -0.7 2.4
AV20 0.1 9.2
AV21 -0:1 6.7
AV22 1.7 3.4
AV23 4 -2.5 4.2 ‘

AV24 W | 10.1

TF1/¥8 20.6783 ~1.18-02

F3 0.6399 2.076E-02

F5 0.5033 1.889E-02
¥7 -0. 4406 -0.344E~02
F9 -0.9747 3.237E-02

* Tuning Mbasurementsv- ALl, F8 = 29,7 1b=-pk
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LEFT EYE VIEW

B46

. EXPERIMENTAL MODE SHAPES.FULL TEST CAR  MF =

CENTER OF EYES LOCATION VIEW POINT LOCATION
X = 2.03000000E+02 X = 2.03000000E +02
Y =-2.00000000E+03 Y = 0.
Z = 1.50000000E+02 Z=0. ,

RUN NO. = ORTHOR DATE = OSDE7Y4

N

MODE( 3) =
ROLL ANGLE
CONE ANGLE
EYE TO EYE

8.85HZ

180.00EG
20.0DEG
3.0 IN




LEFT EYE VIEW

B47

EXPERIMENTAL MODE SHAPES,FULL TEST

" CENTER OF EYES LOCATION

X = 2.03000000E+02
Y = 0 . N °
Z = 2.00000000E+03

RUN NO. = ORTHO2

VIEW.
X =

Y =
Z =
DATE

CAR MF =

POINT LOCATION
.03000000E+02 -

toomn

"0BDET4

.1, MODE( '3} =

- ROLL ANGLE
CONE, ANGLE
EYE TO EYE

[T}

8.851Z
180.0DEG
20.00EG
3.0 IN

¥

F

i
4k




LEFT EYE VIEW

B48

EXPERIMENTAL MODE SHAPES,FULL TEST CAR  MF = .1, MODE( 3) =

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE
X = 1.20000000E+03 X = 2,03000000E+02 CONE ANGLE
Y = 0. Y = 0. EYE TO EYE
- Z = 7.00000000E+01 Z =0, :
FIUN NO. = ORTHO?2 DATE = 0BDE74

H ou a

8.85nz

180.00EG
20.00EG
3.0 IN
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LEFT EYE VIEW

B49

EXPERIMENTAL MODE SHAPES,FULL TEST

CENTER OF EYES LOCATION

X
Y
r4
RUN NO.

nuu

1.50000000E+03

-7.00000000E+02

2.00000000E+02
= ORTHOZ2

VIEW
X =
Y =
Z =
DATE

CAR MF . =

POINT LOCATION

.03000000E+02

HOoon

" 06DE 7Y

.1, MODE({ 3) =
ROLL ANGLE
CONE ANGLE
EYE TO EYE

8.85HZ

180.00EG
20.0DEG
3.0 IN
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11.9 HZ MODE
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* Tuning Measurements - AV12




B33

12.3 HZ MODE
MEAS. , MEAS.
' NOS. co QUAD | nNos. co QUAD
AV1/F4 -3.56-04 -6.5E-04 | AL1/F4 0.1E-04 1.1F-04
AV2 1.3 2.2 AL2 0.3 0.3
AV3 0.6 0.5 AL3 -1.0 0.5
AV 0.0 -3.3 AL -1.3 0.6
AVS 0.1 4,3 ALS 0.2 1.1
AV6 0.9 -1.3 AL6 0.8 0.1
AV7 0.5 1.5 ¢ AL 0.1 -0.2
AV8 0.6 -5.8 AL8 0.7 0.9
AV -1.6 6.9 ALY 1.6 3.0
AV10 0.9 2.4 AL10 0.5 1.4
AV11 0.4 2.4 AL11 1.7 2.3
*AV12 0.0 5.0 AL12 0.1 1.0
AV13 0.3 4.2 AL13 1.7 3.9
AV14 0.7 1.5 ALY 2.4 2.3
AV15 -1.0 -3.3 AL15 -1.2 0.7
AV16 -1.5 -7.6 AL16 -2.3 -2.3
_AV1? 1.0 4.1 | aL7 0.0 1.1 $
AV18 0.0 1.1 AL18 0.2 1.4
AV19 0.0 -1.9 o
AV20 0.1 4.2
Av21 0.2 4.1
AV22 0.0 0.8
szaé 0.9 4 3.1
AV24 -2,7 -7.2
F1/Fb ~0.193 5. 059E-02
F3 -0.1702 10.13E-02
F4A 0.9827 -2, 590F~02
F5 -0.1859 1.852E-02
F7 11.47E-02

% Tuning Measurements = AV12, F4 = 49,5 1b-pk
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12.4 HZ MODE
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B57 '

4
4
:

LEFT-EYE VIEW

I3

EXPERIMENTAL MODE SHAPES,FULL TEST CAR  MF = .4, MODE( 4) =  11.90 HZ

L CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00DEG 3
v X = 2.03000000E+02 X = 2.03000000E+02 CONE ANGLE = 20.0DEG
P Y =-2.00000000E+03 Y = 0. EYE TOEYE = 3.0 IN

_— Z = 1.50000000E+02 z = 0.

i ~ RUN NO. = ORTHOZ DATE =

1 f
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LEFT EYE VIEW

B58

EXPERIMENTAL MODE SHAPES,FULL TEST

CENTER
X

b4

RUN NO.

OF EYES LOCATION
2.03000000E+02

0.
2.00000000E+03
= ORTHO2

CAR MF = 4, MODE( Y4) = 11.90 HZ

VIEW POINT LOCATION ROLL ANGLE = 180.0DEG

X = 2.03000000E+02 CONE ANGLE = 20.0DEG

Y = 0. EYE TO EYE = 3.0 IN

Z=0.

DATE = OBDE74 :
g



LEFT EYE VIEW

B59

/
EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF = M4, MODE( Y4) = 11.90 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION © ROLL ANGLE = '180.0DEG
X = 1.20000000£+03 X = 2.03000000E+02 " CONE ANGLE = . 20.00EG
Y =0, - Y =0, ~ EYE TO EYE = 3.0 IN
, Z = 7.00000000E+01 Z = 0. '
RUN NO. = ORTHO2 . DATE = O0BDE74
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LEFT EYE VIEW
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Temmimnl T

EXPERIMENTAL MODE SHAPES,FULL TEST

CENTER

Y

z
RUN

.gll won

Cf EYES LOCATION
1.50000000E+03
-7.00000000E+02
2.00000000E+02

= ORTHO2

VIEW
X =
Y =
Z =
DATE

CAR MF =

POINT LOCATION
.03000000E+02

roon

06DE 74

-4, MODE( 4) =

ROLL  ANGLE
CONE - ANGLE
EYE TO EYE

11.80 HZ

180.0DEG
20.0DEG
3.0 IN




LEFT EYE VIEW

B61

EXPERIMENTAL MODE SHAPES,FULL TEST CAR  MF =

.3, MODE( 5) =

D

12.30 HZ

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00EG

X = 2.03000000£+02 X = 2.03000000E+02 CONE ANGLE = 20.00EG

Y =-2,00000000E+03 ¥ .= 0. EYE TO EYE = 2.0 IN

Z = '1.50000000E+02 2 = 0. :
RUN NO. = ORTHO2 DATE = 06DE74 [:§
.
e TR

B

MR A i
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LEFT EYE VIEW

EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF = .3, MODE(C 5) = 12.30 HZ

CENTER OF EYES LOCATION VIEW POINT LOCATION - ROLL ANGLE = 180.00E£G
X = 2.03000000E+02 X = 2.03000000E+02 CONE ANGLE = 20.0DEG
Y = 0. , Y =0, N EYE TO EYE = 3.0 IN

: Z = 2.00000000E+03 Z =0,

RUN NO. = ORTHO2 DATE = OGDE74
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EXPERIMENTAL MODE SHAPES,FULL TEST
CENTER OF EYES LOCATION

X = 1.20000000E+03
Y = 0.
Z = 7.00000000E+01
RUN NO. = ORTHO2

VIEW
X =
Y
2 =
DATE

[l =X NV

CAR ' MF =
POINT LOCATION

.03000000E+02

"0BDE7Y4

.3, MODEC S) =

ROLL ANGLE
COME . ANGLE
EYE TO EYE

woa

12.30 HZ
180.00EG
20.00EG

2.0 IN

A
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-4

EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF =

CENTER OF EYES LOCATION VIEW POINT LOCATION
X = 1.50000000E+03 X = 2.03000000E+02
Y =-7.00000000E+02 Y = 0.
Z = 2.00000000E+02 Z = 0. ,

RUN NO. = ORTHO2 DATE = OBDE74

O

.3, MODE( 5) =

ROLL ANGLE
CONE ANGLE
EYE TO EYE

oo

12.30 HZ

180.00EG
20.0DEG
3.0 IN
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13.6 HZ
MODE
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13.6 HZ MODE
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LEFT EYE VIEW

B69

L

EXPERIMENTAL MODE  SHAPES FULL TEST CAR M = .0, MODEC 6) = - 13.60 HZ

CENTER OF EYES LOCATION 7 VIEW POINT LOCATION ~ ROLL ANGLE = '180.00EG
X = 2.03000000E+02 , X = 2.03000000E+02 CONE ANGLE = 20.00EG
Y =-2.00000000E+03 Y = 0. EYE TO EYE = 3.0 IN
Z = 1.50000000€+02 - Z = 0.

RUN NO. = ORTHO2 "DATE = O6DE7Y
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NL—

LEFT EYE VIEW

‘EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF = .0, MODE( .6) = 13.60 HZ

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00EG
X = 2.03000000€+02 X = 2.03000000E+02 CONE ANGLE = 20.0DEG
Y = 0. Y = 0. EYE TO EYE = 3.0 IN
Z = 2.00000000E+03 , Z = ¢. '

RUN NO. = ORTHOR ' DATE = 06DE74

B - :
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LEFT EYE VIEW

B71

EkPERlMENTAL MODE SHAPES,FULL. TEST CAR MF =

CENTER OF EYES LOCATION VIEW POINT LOCATION
X = 1.200000G0E+03 X = 2.03200000CE£+02
Y = 0. Y = 0.
Z = "77.00000000E+01 Z =0,

RUN NO. = ORTHOZ DATE = 06DET4

.0, MODE( &) =
ROLL ANGLE
CONE ANGLE
EYE TO EYE

13.60 HZ

180.00EG
20.0CEG
3.0 IN

D
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i e
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EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF = .0, MODE( 6) = 13.60 HZ

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00£6
X = 1.50000000E+03 X = 2.03000:00E+02 CONE ANGLE = 20.00DEG
Y =-7.00000000E+02 Y = 0. - EYE TO EYE = 3.0 IN
Z = 2.00000000E+02 Z = 0.

RUN NO. = ORTHOZ2 DATE = 06DE74
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14,55 & 14.75 HZ
MODE

D
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% Tuning Measurements — AV12, F4 = 100 1b-pk
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14.75 HZ MODE
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* Tuning Measurements - Av1z§;FI = 49,5 1b-pk
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EXPERIMENTAL MODE SHAPES,FULL TEST CAR  MF = .2, MODE(t 7) = 14.55 HZ

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
= 2.03000000£+02 X = 2.03000000E+02 CONE ANGLE = 20.0DEG
| Y =-2.00000000E+03 Y = 0. EYE TO EYE = 3.0 IN
‘ Z = 1.S0000000E+02 Z = 0,
o RUN NO. = ORTHO2 DATE = 06DE74 :
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LEFT EYE VIEW

L

EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF =
VIEH POINT LOCATION

CENTER OF EYES LOCATION
X = 2.03000000E+02
Y = 0.
Z = 2.00000000E+03
RUN 'NO. = ORTHO2

Y
Z

mll [}

= 2.03000000E+02

llC)G

060E7Y

.2, MODE( 7) =
ROLL ANGLE
CONE ANGLE
EYE TO EYE

S )

14.55 KZ
180.0DEG
20.00EG

3.0 IN

)
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LEFT EYE VIEW

EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF = .2, MODEt " 7) = 14.55 HZ

CENTER OF EYES LOCAVION VIEW POINT- LOCATION ROLL ANGLE = 180.00EG
X = }.20000000E+03 X = 2.03000000£+02 CONE ANGLE = 20.0DEG
Y = 0. ; Y = 0. EYE TO EYE = 3.0 IN
Z = 7.00000000E+01 Z = Q.

RUN NO. = ORTHO2 DATE = OBDE74
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N ‘ EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF = .2, MODE( »7) = 14.55 HZ
! : CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00C0C
. X = 1.50000000£+03 X = 2.03000000£E+02 COME ANGLE =  20.00EG :
Y =-7.000C0000E+02 Y = 0. EYE TO EYE = 3.0 IN 1
Z = 2.N0000000E+02 Z =0, g
RUN NO. = ORTHO2 DATE = 06DE74 -

D
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LEFT EYE VIEW

EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF = .0, MODE( 8) = 14.75 HZ

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
= 2.03000000E+02 X = 2,03000000€+02 CONE ANGLE = 20.0DEG
| Y =-2.00000000E+03 Y =0, EYE TO EYE = 3.0 IN
Z = 1.50000000E+02 Z =0, ’
RUN NO. = ORTHO2 DATE = 06DE74
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EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF = .0, MODE( ©8) = 14.75 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 2.03000000E+02 X = 2.03000000E+02 CONE ANGLE = 20.00EG
Y = 0. Y = 0. EYE TO EYE = 3.0 IN
Z = 2.00000000E+03 » Z = 0.
RUN NO. = ORTHOR2 DATE = OBDE7T4
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LEFT EYE VIEW

B84

EXPERIMENTAL MODE SHAPES,FULL TEST

CENTER OF EYES LOCATION " VIEW
X = 1.20000000E+03 X =
Y = 0. Y =
Z = 7.00000000E+01 Z =
RUN NO. = ORTHOZ2 DATE

o W 1.2
CAR MF = .0, MCDE( 8) =
POINT LOCATION ROLL ANGLE
2.03000000E +02 CONE  ANGLE
0. £EYE TO EYE
0.
= 0BDETY4

L e

14.75 HZ

180.00EG
<0.00EG
3.0 IN
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LEFT EYE VIEW
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e

EXPERIMENTAL MODE SHAPES ,FULL TEST CAR MF =
- CENTER OF EYES LOCATION

1.50000000E+03
-7.00000000E+02

2.00000000E+02

X =
Y =
,zv=
RUN NO. = QRTHO2

VIEW POINT LOCATION
X = 2.03000000€+02

Y
Z
A

OO

DATE = 0BDETY4

.0, MODEC 8) =

ROLL ANGLE
CONE ANGLE
EYE TO EYE

14.7% HZ
180.0DEG
20.00EG

3.0 IN
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17.1 HZ MODE

B E L IR LA

MEAS. MEAS,
NOS co Quap | s co QUAD
AV1/F3 7.4E-04 1.82E-03 AL1/F3 ~2.6E-04 -6.9E-04
AV2 -5.0 0.22 AL2 ~2.4 -3.3
AV2 -2.0 1.25 AL3 4.4 -5.3
AV4 0.3 0.53 AL4 -1.8 2.8
AV5 -0.9 -0.43 AL5 0.0 -2.3
AV6 4.4 -1.12 AL6 0.1 6.5
AV7 6.9 0.31 - AL7 1.0 1.4
AVS8 -4.1 -2.99 AL8 ~0.7 0.2
*AV9 7.4 2.33 AL9 -3.8 -3.0
AV10 4.9 -0.24 AL10 40.1 17.2
AV11 2.1 -1.92 AL11 1.1 55.4
AV12 4.0 -1.36 AL12 -19.6 44,2
- AV13 2.9 1.06 AL13 -4.2 -33.3
AV14 0.1 2.11 ALl4 3.7 ~86.3
AV15 -9.5 ~0.04 AL15 -10.6 ~41.6
AV16 -20.5 -3.32 AL16 1.3 -6.6
AV17 5.1 2.39 AL17 ~12.9 -13.6 ¢
AV18 ~7.8 ~0.98 AL18 9.5 V -14.0
AV19 -6.1 -0.06
AVZ0 -2.4 0.08
AV21 0.0 0.05
AV22 2.3 0.11
AV23 7.1 1.25.
Av24 Y -7.8 -3.33 ¥
F1/F3 20.01763 0.7569
F3 -1.028 -0.1859
¥7 -0.8976 0.07378 | -

()

* Tuning Measurements ~ AV9, F3 = 125 1p-pk
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LEFT EYE VIEW

B89

D

0y

EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF = .0, HODE( 9) = 17.10 HZ

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.C0EG
= 2.03000000E+02 X = 2.(3000000£+02 " CONE ANGLE = 20.00EG
Y =-2.00000000E+03 . Y =:0. EYE TO EYE = 3.0 IN
Z = 1.50000000€+02 Z=0. : ‘
RUN NO. = ORTHO2 : DATE = O0BDET4
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EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF = .0, MODE( 9) = 17.10 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00€G
X = 2.03000000E+02 X = 2.03000000€+02 CONE ANGLE = 20.00€C
Y = 0. Y=o, EYE TOEYE = 3.0 IN
. Z = 2.00000000E+03 'Z =0. -
RUN NO. = ORTHO2  DATE = QGDE74

.
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EXPERIMENTAL MODE SHAPES ,FULL TEST CAR MF = .0, MODE( g) = 17.10 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00EG
X = 1.20000000E+03 X = 2.03000000E+02 CONE. ANGLE = 20.0DEG
Y=o, | Y = 0. EYE TOEYE = 3.0 IN
2 = 7.00000000€+01 Z =0, .
RUN NO. = ORTHO2 s DATE = 06DETY

b
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i

LEFT EYE VIEW

EXPERIMENTAL MODE SHAPES,FULL TEST
CENTER, OF EYES LOCATION VIEW
X =-1,50000000E+03 X =
Y =-7.00000000E+02 Y =
. Z = 2.,00000000E+02 Z =
RUN NO. = ORTHO2 DATE

—~
CAR MF = .0, MODE( Q) =  :17.10 Wz
POINT LOCATION ROLL. ANGLE = 180.0DEG
2.03000000E+02 COME. ANGLE = 20.00EG
0. EYE TO EYE = 3.0 IN
0.

= 060E74
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20.2 HZ
MODE
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EXPERIMENTAL MODE SHAPES ,FULL TEST CAR MF = .0, MODEC( 10) = 20.20.HZ
"CEMNTER OF EYES LOCATION .~ VIEW POINT LOCATION , ROLL ANGLE = 180.00EG
X = 2.03000000E+02 X = 2.03000000E+02 CONE ANGLE = 20.00EG
Y =-2.00000000E+03 = Y = 0. ‘ EYE TOEYE = 3.0 IN
Z = 1.50000000E +02 : Z .= 0. ST '
RUN NO. = ORTHO2 DATE = 0B6DE74
i
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LEFT EYE VIEW
T —

EXPERIMENTAL MODE SHAPES.FULL TEST CAR M = .0, MODE( 10) =  20.20 HZ |

CENTER OF EYES LOCAT[ON VIEW POINT LOCATION ROLL ANGLE = 180.0DEG ’
X = 2.03000000€E+02 ‘X = 2.03000000E+02 CONE ANGLE = 20.0DEG
Y =0, - Y = 0. S EYE TO EYE 3.0 IN
Z = 2.00000000E+03 Z=0. : :

RUN NO. = ORTHO2 DATE = OBDE74
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EXPERIMENTAL MODE SHAPES,FULL TEST

CENTER
X

Y

oz
RUN N

O un

OF EYES LOCATION
1.20000000E+03
0.
“7.0000000GE+01

.= ORTHO2

VIEW
X =
Y =
Z =
DATE

CAR MF =

POINT LOCATION
.03000000E+02

rToorn

" 06DETY4

.0, MODE( 10) =
ROLL ANGLE
CONE  ANGLE
EYE TO EYE

i n

i

- 20.20 HZ

180,00EG
20.0DEG
3.0 IN
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LEFT EYE VIEHW

EXPERIMENTAL MOOE SHAPES,FULL TEST CAR MF s .0, MODEC 10) = 20.20 HZ

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00EG
X s 1.50000000€+03 - X = 2,03000000€+02 CONE: ANGLE = 20.0DEG
P Y =~7.00000000E +02 Y =0, EYE TOEYE = 2.0 IN
B Z = 2.00000000E+02 Z =0, ‘ ‘
R i:; RUN NO. = ORTHO2 OATE = 060E7v
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APPENDIX C

CONFIGURATION 3, SYSTEM TEST
TEST DATA
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2.126 HZ
MODE
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2.126 HZ MODE
gg?g: co QUAD gg?g: co QUAD
AV1/F3 -5.41E-03 -5.58E-03 AL1/F3 ~1.19E-03 0.82E-03
AV?2 1.16 -9.56 AL?2 1.16 1.5
AV3 3.61 -20.69 AL3 0.55 -1.33
AVS -23.58 -15.76 AL4 -0.29 7.65
AV5 -21.43 21.33 AL5 -2.01 4,92
AV6 -0.12 -5.65 AL6 -6.06 5.38
AV7 -20.15 5.18, AL7 -15.26 -18.0
AV8 -3.4 6.59 ALS8 0.75 -0.81
AV9 -3.23 5.9 AL9 -5.49 £ 35.73
AV10 0.06 3.89 AL10 6.37 . 26.55
AV11 -0.121 4.89 AL11 -6.34 47.96
*AV12 2.08 4.9 AL12 -0.05 -5.65
AV13 -0.11 2.37 AL13 -6.61 41.64
AV14 -1.14 5.52 AL14 -2.37 -5.24
AV15 -3.13 6.82 AL15 7.89 -0.71
AV16 -3.19 6.69 AL16 5.33 42.88
AV17 -2.86 6.35 AL17 -1.78 28.59
AV18 0.75 -13.11 AaL1s ¥ -1.16 -12.1 *
AV19 -0.68 7.75
AV20 -1.91 36.64
 AV21 7.52 -5.79
AV22 -1.5 -15.3
AV23 -1.13 -8.39
AV24 -1.11 4.98
AV25 6.49 -10.89
AV26 0.5 -3.76
AV27 1.68 -2.44
AV28 -1.5 Y -8.91 Y
F1/73 20.77 1.342
F5 | 0.8473 -0.5537
7V 0.2718 -0.9564

L_* Tuping Measurements - AV12, F3 = 16 1lb-pk
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S’
LEFT EYE VIEUW

EXPT.MODE SHAPES,FULL TEST

CENTER OF EYES LOCATION
X = 2,03000000E+02
Y =-2.00000000E+(3
Z = 1,50000000E+02
{3 RUN NO. = ORTHO3

CAR ON TRUCKS UNDEFLECTED MODEL

VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 2,03000000E+02 CONE ANGLE = 20.00EG

Y =0, EYE TO EYE = 3.0 IN
Z = 0. ‘
DATE = 02UA75

g

.
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LEFT EYE VIEW

c9

e

EXPT.MODE SHAPES,FULL TEST CAR'0N TRUCKS UNOEFLECTED MODEL

CENTER OF EYES LOCATION VIEW POINT: LOCATION “ROLL ANGLE = 180.0DEG
X = 2.03000000E+02 - X = 2,03000000E+02 CONE ANCGLE = 20.0DEG
Y= 0. Y =0, tYE TOEYE = 3.0 IN
Z = 2.00000000E+03 Z =0, : ‘ :

RUN NO. = ORTHO3 DATE = 02UA75




LEFT EYE VIEW

C10

EXPT.MODE SHAPES,FULL TEST CAR ON'TRUCKS UNDEFLECTED

CENTER CTF EYES LOCATION
~ X = 1.20000000E+03
Y = 0. '
Z = 7,00000000E+01

‘RUN NO. = ORTHO3

VIEW POINT LOCATION
X = 2.03000000E+02
Y = 0, S
Z =0,

OATE = 02UA75

MODEL

ROLL ANGLE
CONE ANGLE
EYE TO EYE

= 180.0DEG
= 20.00EG
= 3.0 1IN
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LEFT EYE VIEW
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EXFT.MODE SHAPES,FULL TEST

CENTER OF EYES LOCATION
X = 1.50000000E+03
Y =-7.00000000E+02
Z = 2,00000000E+02
RUN NO. = ORTHO3

CAR ON TRUCKS UNDEFLECTED MODEL ’
VIEW POINT LOCATION ~  ROLL ANGLE = 180.0DEG

X = 2.03000000E+02 CONE ANGLE =  20.00EG
.; = g. EYE TOEYE = 3.0 IN
= U. :

DATE = 02UA75

<
€a

..

L
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Rigid Body Convection

J

LEFT EYE VIEW

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 1) = 2.13 HZ

CENTER O~ EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
' X = 2.03000000E+02 X = 2,03000000E+02 CONE ANGLE = 20.00EG
Y =-2,00000000E+03 Y =0, EYE TOEYE = 3.0 IN

Z = 1.50000000E+02 Z =0,
RUN NO. = ORTHO3 DATE = 02JA75




LEFT EYE VIEW

C13

Rigid Body Correction

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = N MODEk 1) = 2.13 HZ

CENTER OF EYES LOCATION
" X = 2.03000000E+02
Y = 00'
Z = 2.00000000E+03

RUN NO. = ORTHO3

VIEW POINT LOCATION : ROLL ANGLE = 180.0DEG
X = 2,03000000E+02 - ~CONE ANGLE = 20.0DEG
Y = 0. : v : EYE TO EYE = 3.0 IN
2 =0,

“DATE = Q2UA75

O



LEFT EYE VIEW

Cl4

Rigid Body Correction
Rotate Side Panels
To Vertical Position

\
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EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 1) = 2.13 HZ

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 1.20000000E+03 X = 2.03000000E+02 CONE ANGLE = 20,0DEG
Y= 0. Y = 0. EYE TOEYE = 3.0 IN
Z = 7.00000000E+01 Z =0,

RUN NO. = ORTHO3 DATE = 02UA7S
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Rigid Body

g Correction
It
;

LEFT EYE VIEM

L}
!
EXPT.MODE SHAFPES,.FULL TEST CAR ON TRUCKS MF = .0, MODE( i) = 2.13 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 1.50000000E+03 X = 2.03C00000E+02 CONE ANGLE = 20.0DEG
Y =-7.00000000E+02 Y =0, EYE TOEYE = 3.0 IN
Z = 2.00000000E+02 Z =0, :

RUN NO. = ORTHO3 ~ DATE = 02UA75 0
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2.85 HZ
MODE



c17

2.85 HZ MODE
ﬁg?g: co QUAD Eg?g: co QUAD
AV1/F3 -0.96E-03 8.82E-03 | AL1/F3 -2.4E-04 0.24E-03
AV2 -0.43 -6.31 AL2 -9.9 0.35
AV3 -1.38 -6.55 AL3 4.1 0.53
AV4 -0.61 -6.79 AL4 9.5 0.08
AVS -4.23 -0.04 AL5 29.8 0.13
AV6 1,13 1.75 AL6 -2.1 0.32
AV7 -1.04 4.5 AL7 7.8 2.11
AVS 1.66 -8.51 ALS8 0.6 0.17

*AV9 -1,93 6.9 ° AL9 23.0 1.84
AV10 -1.76 5.75 AL10 -59.7 -8.2
AV11 -0.72 3.1 AL11 48.5 3.66
AV12 -0.21 1.18 AL12 53.4 6.97
AV13 1.22 -1.09 AL13 1.6 -0.57
AV14 0.86 -3.24 AL14 -255.8 8.66
AV15 1.27 -5.77 AL15 -73.5 -3.67
AV16 3.32 -7.9 AL16 -15.8 0.46 |
AV17 -0.83 6.85 AL17 21.1 ¢ -3.76
AV18 1.6 -10.2 aL1s ¥ 6.2 213 ¥
AV19 -1.79 -15.24 '
AV20 5.19 -3.62
AV21 -8.99 1.67
AV22 -12,98 0.97
AV23 -2.26 5.82
AV24 2.31 -8.59
AV25 1.01 -5.98

- AV26 -1.78 5.47

AV27 1.38 6 -5.8
av2s ¥ -1,82 6.03 Y
F1/F3 1.138 0.1251
F5 0.6417 1.015
F7 0.3888 1.249

*Tunin_gr Measurements -~ AV9, F3 = 14 lb-pk
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LEFT EYE VIEW

RUN NO. = ORTHO3 | DATE = 02UA75 o , |

C19

D

Rigid Body
Correction

EXPT.MOOE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 2) = 2.85 HZ

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 2.03000000£+02 X = 2,03000000E+02 CONE ANGLE = 20.0DEG
Y =-2,00000000E+03 Y = 0, EYE TOEYE = 3,0 IN
Z = ],50000000€+02 Z = 0. BRI |



LEFT EYE VIEW

C20

-
Rigid Body :
Co:rect::l.on \l‘h

EXPT . MOOE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 2) = 2.85 HZ

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 2.03000000E+02 X = 2,03000000E+02 CONE ANGLE = 20.0DEG
Y = 0, ' Y =0, EYE TOEYE = 3.0 IN
Z = 2,00000000E+03 I =0, : :

RUN NO. = ORTHO3 DATE = 02UA75



LEFT EYE VIEW
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Rigid Body
Correction
3 -y =5
I
| ~ || |
| Vi
1IN !
| |
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EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( @2) = 2.85 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00EG
X = 1.20000000E+03 X = 2.03000000E+02 CONE ANGLE = 20.00EG
Y = 0. Y = 0. EYE TO EYE = 3.0 IN
Z = 7.00000000E+01 Zs=0,
RUN NO. = ORTHO3 DATE = 02UA75
«-
Cw
¢!

2
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LEFT EYE VIEW

c22
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EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF =

CENTER OF EYES LOCATION VIEW POINT LOCATION
X = |,50000000E+03 X = 2.03000000E+02
Y =-~7.00000000E+02 Y = 0,
Z = 2.00000000E+02 Z =0,

RUN NO. = ORTHO3 , DATE = 02JA75

RIGID BODY
CORRECTION

\,\
\
—F
!

t

v L
A
(-

.0, MODE( 2) =

2.85 HZ

RCLL ANGLE = 180.00EG

CONE ANGLE =
EYE TO EYE =

20.00EG
3.0 IN
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3.15 HZ MODE
o g%?g: co QUAD gg?g: co QUAD
AV1/F3 9.1E-0% 1.2E-03 AL1/F3 3.2E-04 1.48E-03
AV2 -9.4 -1.71 AL2 8.7 3.47
AV3 1.9 | -2.08 AL3 -6.3 0.88
AV4 -2.2 -1.79 AL -4.6 -0.83
AV5 -4.8 -0.91 AL5 6.3 2.35
AV6 -13.0 -2.18 AL6 9.2 0.93
AV7 -8.2 -1.5 , AL7 -9.6 2.23
AV8 8.9 1.14 AL8 4.0 1.16
AV9 4.1 0.0 - AL9 -2.5 1.16
AV10 3.7 -0.12 AL10 10.5 -1.92
AV11 4.0 -0.17 AL11 4.1 -0.59
AV12 4.6 -0.21 AL12 19.3 1.06
AV13 b.b -0.15 AL13 -8.6 -0.71
AV14 4.1 -0.22 AL14 -5.3 1.37
AV15 3.6 -0.19 | AL15 -20.8 1.13
AV16 3.6 -0.22 AL16 12.2 -=1.13
*AV17 0.6 -0.91 AL17 0.8 o -0.26 Y
AV18 9.6 2.11 a8 ¥ 22.6 -1.87
AV19 10.5 4.32 ]
AV20 5.1 1.17
av21 | -8.0 2.20
AV22 -2.9 1.7
AV23 4.1 1.62
| avzg -1.6 -1.37
{0 AV25 -4.0 0.7
‘ AV26 -2.8 -0.77
AV27 -2.3 0.44
AV28 -1.4 0.68
AV29 -4.3 -0.35
AV30 4.2 -0.25
> AV31 -7.2 -1.0
| avi2 ® | -8y 0.96 ¥
F1/53 1,257 0.3478
F5 1.121 -0.2792
F7 1.349 0.446
i -
A s
*Tuning Measurements - AV17, F3 = 85 lb-pk
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Rigid Body
Correction

i
>
fu
W
-
&
pr
|
|
[
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i
§ EXPT .MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .1, MODE( 3) = 18 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE =,  +.0D0EG
: X = 2.03000000E+02 X = 2.03000000E+02 CONE ANGLE = &u.00EG
Y =-2,00000000E+03 Y = 0, EYE TO EYE = 3.0 IN
2= 1.500000005408, Z =0, ,
' RUN NO. = ORTHO3 OATE = 020A78
J
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Rigid Body
Correction

LR s S

EXPT.MODE SHAPES,FULL TEST CAR ONlTRUCKS L w1, MODE( 3) = 3.15 HZ

S o eSS S

CENTER OF EYES LOCATION VIEH POINT LOCATION ROLL ANGLE = 180.0DEG
"~ X = 2.03000000€+02 X = 2.03000000E+02 CONE ANGLE = 20.0DEG
Y = 0. Y = 0. EYE TO EYE = 3.0 IN-
: Z = 2.00000000E+03 Z = 0. ~
i} RUN NO. = ORTHO3 DATE = 02JA75 O
# . . -

S L AT

L N

o, R TSRO
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LEFT EYE VIEHW

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF =

C30

Rigid Body Correction
A

.1, MODE( 3) =

3.15 HZ
CENTER OF EYES LOCATION 'VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 1.20000000E£+03 X = 2,03000000E+02 'CONE ANGLE = 20.0DEG
Y = Q. ‘ Y = Q. EYE TOEYE = 3.0 IN
Z = 7,00000000E+01 Z =0,
ATE = Q2JA75

%:) ‘RUN NO. = ORTHO3 DATE
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Rigid Body Correction

? \
‘ \ \
, \ " o
i x .
-
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:
j
EXPT.MODE‘SHAPES.FULL TEST CAR ON TRUCKS MF = .1, MODE( 3) = 3.15 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00EG
X = 1.50000000E+03 X = 2,03000000E+02 CONE ANGLE = 20.00EG
Y =-7.00000000E+02 Y = Q. ; EYE TO EYE = 3.0 IN
Z = 2.00000000E+02 Z =0,

RUN NO. = ORTHO3 DATE = Q2UA75 1:}
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6.16 HZ MODE '
g%?g: co ~ qup :ﬁ?g: co QUAD B
‘ - 1 4
AV1/F3 -4.3E-04 -12.52E-03 AL1/F3 -1.8E-04 -10.7E-03 .
AV2 -30.3 8.87 AL2 -9.7 -7.63 o
AV3 36.8 6.92 AL3 -8.9 -5.01 ;
AV4 -45.9 -0.91 AL4 1.2 -1.0 }
AV5 9.6 -0.66 ALS -4.3 1.28 i
AVé 20.9 -5.63 AL6 -5.6 3.93 ;
AV7 -0.3 -9.25, AL7 -9.5 9.34 :
AV8 1.9 11.83 AL8 -7.0 10.4 :
AV9 -0.9 1.61 ° AL9 20.2 6.45 4
AV10 -1.7 1.85 AL10 -68.0 18.05 s
AV1l 0.1 1.17 AL11 | -19.9 9.49
- AV12 0.3 0.49 AL12 6.0 0.01 Ny
AV13 2.7 -0.1 AL13 24.0 -2.51 3
AV14 1.0 -0.52 AL14 5.3 -7.51 i
- AV15 2.0 -1.35 AL15 44.8 -11.25 i
AV16 3.6 -1.6 AL16 33.3 -3.57 =
*AV17 12.3 10.22 AL17 -4.7 6 -2.14 3
AV18 49.1 -8.49 AL18 -26.7 -1.41 ¥ 5
AV19 ©13.4 -7.08 ﬁ
AV20 1.1 -2.14 L
AV21 -4.5 1.93 £
AV22 -3.4 7.36 ’ :
AV23 -13.8 9.2
AV24 -3.5 -12.9 : 4fD
AV25 17.5 4.42 -
AV26 1 -11.6 -5.98
AV27 -12.1 -4.13
'AV28 2.1 4.81
AV29 11.6 1.35 ok
. AV30 10.0 0.68 : T
;AV31& 40.2 1 9.03 ¢ |
_AV32 -27.0 * -8.86 ;
1 F1/F3 -2.7 0.9805 ]
' F5 -0.621 -0.2721 ‘
"F71. % -1.171 1.264
H
*Tuning Measurements - AV17, F3 = 30 1b-pk
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6.3 HZ MODE

_;'g‘?g: QUAD j’fﬁ:: QUAD
AV1/F3 1.44E-03 AL1/F3 -1.27E-03
AV2 1.1 AL2 -0.34
AV3 0.72 AL3, -0.14
AV4 0.04 ALY . 0.31
AV5 -0.14 AL5 5. 0.30
AV6 -0.81 AL6 -3.3 0.57
AV7 -1.12, AL7 -4.2 0.92
AV8 1.54 AL8 -3.5 1.22
AV9 0.17 AL9 -5.1 0.16
AV10 0.2 AL10 -1.0 1.29
AV1l 0.11 AL11 -1.7 0.34
AV12 0.06 AL12 0.0 0.19
AV13 -0.03 AL13 2.5 -0.24
AV14 -0.07 AL14 3.7 -1.07
AV15 -0.16 AL1S 4.9 -1.27
AV16 -0.19 AL16 4.3 -0.71

*AV17 1.21 AL17 -4.7 -0.2 #
AV18 -1.12 AL18 2.8 0.41
AV19 -0.92
AV20 -0.58
AV21 0.24
AV22 1.45
AV23 1.12
AV24 -1.53

 AV25 0.46

- AV26 -0.63

- AV27 -0.39

- Av28 0.6

, AV29 0.24

' AV30 0.12

 AV31 0.89 6

| AV32 -0.89 ‘
F1/F3 ~2.36E-02

. FS -0.1487
F7 | 0.1624
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"
|

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF =
¢ IR OF EYES LOCATION

¢ . = 2,03000000E+02

RUN NO. = ORTHO3

.0, MODE( 4) = 6.16 HZ

VIEW POINT LOCATION
| X = 2,03000000E+02
Y =-2,00000000E+03 Y =0,

Z = 1.50000000E+02 Z=0.

DATE = 02JA75

ROLL ANGLE = 160.0DEG
CONE ANGLE = 20.0DEG
EYE TOEYE = 3.0 IN

D

pe

0

CETRRRE B g
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-
EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 4) = 6.16 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0D£6
X = 2.03000000E+02 X = 2.03000000E+02 CONE ANGLE = 20.00EG
Y = 0, Y=o, EYE TOEYE = 3.0 IN
2=, ooooooooems Z =0, :
‘:’ RUN NO. = ORTHO3 © DATE = 02UA75
-

€u
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EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( Y) = 6.16 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00EG
X = 1.,20000000E+03 X = 2,03000000E+02 CONE ANGLE = 20.0DEG
Y =0, Y = (0, EYE TQ EYE = 3.0 IN
Z = 7.00000000E+01 =0,
RUN NO. = ORTHO3 OATE = 02UA75

©



LEFT EYE VIEW

C40

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 4) = 6.16 HZ

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 1,50000000E+03 X = 2.03000000E+02 CONE ANGLE = 20.00EG
Y =-7.00000000E+02 Y=0. EYE TOEYE = 3.0 IN
Z = 2,00000000E+02 Z=0. ,

RUN NO. = ORTHO3 DATE = 02UA75




LEFT EYE VIEW

C4l

D

TR

EXPT.MODE SHAPES,FULL TEST

CENTER OF EYES LOCATION
X = 2.03000000E+02
Y =-2,00000000€+03
Z = 1.50000000E+02
NO. = ORTHO3

CAR ON TRUCKS MF =

VIEW POINT LOCATION
X = 2.03000000€+02
Y = Q,

z - ol
DATE = 02UA75

.2, MODE( 5) = 6.30 HZ

ROLL ANGLE = 180.0DEG
CONE ANGLE = 20.0DEG
EYE TO EYE = 3.0 IN

2

=
CR
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LEFT EYE VIENW

A4

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS ME w - ﬁQDE(. 5) = 6.30 HZ

CENTER OF EYES LCCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG

- X A 2,03000000£+02 X = 2.03000000E+02 - CONE ANGLE = 20.00EG

Z = 2,00000000E+03 Z =0, : =
RUN NO. = ORTHO3 OATE = 02UA75 :

<
&
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PR

LEFT EYE VIEW

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .2, MODE( 5) = - 6.30 HZ

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00EG
X = |.20000000E+03 - X = 2,03000000E+02 CONE ANGLE = 20.0DEG
Y = Q. : : Y = 0, EYE TOEYE = 3,0 IN
Z = 7,00000000E+01 Z=0.

RUN NC. = ORTHO3 DATE = 02JA75 I
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EXPT.MODE SHAPES.FULQ TEST CAR ON TRUCKS MF = 2, MODE(  5) = 6.30 HZ
1 "CENTER OF EYES LOCAT VIEW FOINT LOCATION ROLL ANGLE = 180.00EG
§ X = 1.50000000E+0% "X = 2,03000000E+02 CONE AMGLE =  20.00EG
| Y =-7.00000000E+02 Y =0, , EYE TO EYE = 3.0IN
o . Z = 2.00000000E+02 2 =0,
B RUN NO. = ORTHO3 GATE = 02UA75




C45

6.31 HZ

MODE
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C51
6.31 HZ MODE

:g?g: co QUAD Eg?g: co QUAD
AV1/F3 4.3E-04 2.01E-03 AL1/F3 -1.7E-04 -2.2E-04
CAV2 -2.5 -2.66 AL2 -4.3 2.2
AV3 3.3 -3.17 AL3 0.0 -2.3
AV4 8.7 -2.46 ALY -1.5 0.8
AV5 -6.0 -2.83 AL5 0.3 -3.0
AV6 4.5 -3.55 AL6 0.0 . -0.3
AV7 4.k -2.24 AL7 -0.6 -2.3
AV8 2.3 1.67 AL8 0.4 0.0
AV9 2.5 1.84. AL9 -6.2 2.7
AV10 2.6 2.05 AL10 -0.1 -4.6
AVll 3.4 2.91 | AL11 0.8 -3.8
*AV12 3.5 3.23 AL12 -2.9 -3.5
AV13 3.5 3.13 AL13 1.1 -0.9
AV14 3.1 2.75 AL14 -2.7 -2.7
AV15 1.6 1.76 AL15 0.6 3.1
AV16 0.9 1.29 AL16 -3.7 0.1
AV17 5.6 1.94 ALl?* -35.7 4 -20.1
AV18 0.1 -2.84 AL18 7.5 -14.0 |
AV19 -3.0 -3.76

AV20 -4.7 -3.48

AV21 -3.2 -3.33

AV22 -2.1 -2.90

AV23 -1.0 ; . =2.15

AV24 2.4 1.66

F1/F3 0.9782 -1.582E-02

F5 0.9862 -0.1454

Fi 0.9743 -0.164

+

*Tuning Measurements - AViZ, F3 = 190 Ib-pk

1

i,

)
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9.0 HZ
MODE
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. 9.0 HZ MODE
ﬁﬁ?i;— co QUAD gg?g: co QUAD

AV1/F3 -0.7E-04 -1.83E-03| AL1/F3 -2.6E-04 3.48E-03
AV2 1.2 0.78 AL2 1.3 2.21
AV3. 4.7 -0.94 AL3 -3.7 -0.59
AV4 5.5 -0.30 AL4 -3.7 -1.71
AV5 -2.0 -0.96 AL5 -4.0 =1.45
AV6 25.1 -5.42 AL6 -3.2 -0.4
AV7 -2.9 -0.63 AL7 -0.4 2.57
AVS -1.5 -2.34 AL8 -0.4 3.5
AV9 -0.1 -0.01 AL9 3.3 6.82
AV10 0.4 -0.12 AL10 8.0 4.32
AV11l 0.6 0.17 AL11 0.7 -2.1
AV12 0.8 -0.1 AL12 0.8 -7.67
AV13 0.5 -0.25 AL13 -3.1 -7.2
AV14 0.6 0.18 AL14 6.0 -0.75
AV15 0.4 0.09 AL15 7.7 5.45
AV16 0.1 0.33 AL16 5.1 6.51
*AV17 4.2 1.58 AL17 -7.2 ‘ 2.9
AV1S -3.5 0.4 aL1s ¥ 0.1 -1.22 ¥
AV19 -7.5 0.6

av20 -4.3 2.26

AV21 -5.4 1.49

AV22 -0.9 0.7

AV23 -2.9' -1.03 '

AV24 3.9 2.3

AV25 2.2 0.71

AV26 2.2 0.74

AV27 -2.1 «0.74

AV28 -2.7 -1.01

AV29 0.7 0.14

AV30 1.0 0.33

AV31 4.7 0.68

Av32 § -2.9 ¥ -0.55 Y

F1/F3 ~1.033 3-357E-07

F5 0.9729 8.864

F7 ~0.9597 -4.394 i

- *Tuning Measuremgnts - AV17, F3 = 178 1b-pk

x‘?‘“
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LEFT EYE VIEW

C55
Sy L] . I e,
EXPT .MODE SHAPES.FULQ TEST CAR ON{TRUCKS MF a .0, MODE( 6) =

CENTER OF EYES LOCATION VIEW POINT LOCATION'
X = 2,03000000E+02 X = 2.03000000E+02

Y =-2,00000000E+03 Y = 0.
Z = |.50000000E+02 Z =0, ‘
RUN NO. = ORTHO3 ; DATE = Q2UA7S

9.00 MHZ

ROLL ANGLE = 180.00EG

CONE ANGLE =
- EYE TO EYE =

20,0046
3.0 IN

)

S

:
b
!
!
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| EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( &) = 9.00 Wz
; CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
| X = 2.03000000€+02 X = 2.03000000E+02 -~  CONE ANGLE = 20 0DEG
{ Y =0, | Y = 0. EYE TOEYE = 3.0 IN o
Z = 2.00000000E+03 Z =0, ' 4
RUN NO. = ORTHO3 DATE = 02UA75 = : ‘




LEFT EYE VIEW
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EXPT.MODE SHAPES.FULL TEST CAR ON TRUCKS MF = .0, MODE(

6) = 9.00 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = |.20000000£+03 X = 2,03000000€+02 CONE ANGLE = 20.0DEG
Y = 0. Y = 0. EYE TOEYE = 3.0 IN
Z = 7.00000000E+01 : Z =90,
RUN NO. = ORTHO3 DATE = 02UA75

L TR

o, PTG TR T e TN b
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C58

A

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF =

CENTER OF EYES LOCATION
X = 1.50000000E+03
Y =-7.00000000E+02
= 2.00000000E+02

@BUN NO. = ORTHO3

VIEW POINT LOCATION
X = 2,03000000E+02
Y = 0.

Z=0.
DATE = 02JA75

.0, MODE( &) =

9.00 HZ

ROLL ANGLE = 180.0DEG

CONE ANGLE =
EYE TO EYE =

20.0DEG
3.0 IN




C59

12.56 HZ
MODE
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12.56 HZ MODE

:g?g:‘ co QUAD g%?:: co QUAD

AV1/F3 -10.3E-04 0.69E-03 | AL1/F3 -3.9E-04 1.5E-0

AV2 5.2 0.26 AL2 -3.6 0.93

AV3 0.2 0.58 AL3 -1.5 -0.53

AV4 -5.5 1.25 AL4 2.2 -0.75

AVS -3.8 0.95 ALS 1.5 0.68

AV6 -13.8 2.29 AL6 3.1 0.83

AV7 -1.3 -1.34 AL7 3.6 -0.77

AV8 2.6 3.85 AL8 3.0 -1.69

AV9 -7.1 2.27. AL9 5.0 3.25

AV10 -1.8 0.96 AL10 7.5 -1.21

AV11 A -0.51 AL11 2.0 -4.9
" AV12 8.1 -1.35 AL12 -1.1 -1.99

AV13 7.4 -1.58 AL13 -0.7 2.35

AV14 3.6 -0.59 AL14 3.2 5.36
AV1S -3.0 0.76 AL15 -7.2 -0.64

AV16 -8.5 1.99 AL16 0.0 -4.19
*AV17 5.5 3.06 AL17 0.0 + 0.0 6

AV18 -3.4 -1.41 AL18 -2.0 -1.22

AV19 -9.4 0.67

AV20 -7.1 1.36

AV21 -5.5 0.98

AV22 -1.9 0.35

AV23 6.3 0.18

AV24 -12.2 0.13

AV25 5.4 -0.64

AV26 1.3 -2.02

AV27 2.7 -1.92

AV28 7.1 -0.52

AV29 5.6 -1.21

AV30 4.6 -1.16

AV31 6.6 ~ -0.25

AV32 -0.3 Y R |

F7 0.9482 =1.298E-02

*Tuning Measurements - AV17, F3 = 161 1lb-pk
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LEFT EYE VIEW

C62
P
i

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF =

CENTER OF EYES LOCATION VIEW POINT LOCATION
X = 2.03000000E+02 X = 2.03000000E+02

Y =-2,00000000E+03 Y =0,
Z = 1.50000000£+02 Z =0,
RUN NO. = ORTHO3 DATE = 02UA75
¢
¢

.0, MODE( 7) = 12.56 HZ

ROLL ANGLE = 180.0DEG
CONE ANGLE = 20.0DEG
EYE TOEYE = 3.0 IN




LEFT EYE VIEW

Cé3

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF =

CENTER OF EYES LOCATION
X = 2.03000000€+02
Y =0, :
Z = 2.00000000£+03
RUN NO. = ORTHO3

VIEW POINT LOCATION
X = 2.03000000E+02
Y - 0‘

Z a0,
QATE = 02JA75

b

1

.0, MODE( 7) = 12.56 H2

ROLL ANGLE = 180.0DEG
CONZ ANGLE = 20.0DEG
EYE TOEYE = 3.0 IN

)
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LEFT EYE VIEW

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE(

$ 7 = 12.56 HZ
CENTER OF EYES LOCATION VIEW POIT JCATION ROLL ANGLE = 180.0DEG
X = 1.20000000E+03 X = 2,02...)00E+02 CONE ANGLE = 20.00EG
Y = 0. Y =0, EYE TOEYE = 3.0 IN
Z = 7.00000000E+01 Z =90,
RUN NO. = ORTHO3 - DATE = Q2UA75
Lf '



LEFT EYE VIEW
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-

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 7) = 12.56 HZ

CENTER OF EYES LOCATION

VIEW POINT LOCATION
X = |.50000000E+03

X = 2,03000000E+02

Y =-7.000000CCE+02 Y = 0.
Z = 2,00000000E+02 Z =0,
RUN NO. = ORTHO3 DATE = 0Q2UA75

ROLL ANGLE = 180.00EG

CONE ANGLE = 20.0DEG
EYE TOEYE = 3.0 IN

Y

£

D
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12.79 Hz
MODE



c67
12.79 HZ MODE

i Eg?:: co Quap :g?g: co QUAD t%)
i (e
AV1/F3 4 .0E-04 3.1E-03 AL1/F3 8.7E-04 -7.9E-04
AV2 0.4 -0.56 AL2 2.4 -4.7
AV3 "1-2 1.5 AL3 0.0 "1-8 ~';
AV4 3.0 2.03 AL 3.0 -0.8 *
AVS 1.5 1.96 AL5 2.8 -3.2
AV6 5.7 1.03 AL6 4.6 0.8
AV7 -5.0 -1.63 AL7 -3.6 2.3
AV8 22.0 3.65 AL8 -9.4 8.5
| AV9 8.9 3.84 AL9 0.0 0.0
; AV10 6.0 1.52 AL10 -4.4 -10.4 :
§ AV11 1.5 -1.15 AL11 -29.8 7.5 3
; *AV12 -0.4 -2.66 AL12 -18.3 -5.3 '
1 AV13 -2.9 -2.57 AL13 11.4 -12.3
AV14 0.8 -1.0 AL14 25.5 -14.9
AV15 3.2 1.58 AL15 -2.6 -15.7
‘ AV16 6.0 4.0 AL16 -25.4 1.2
*, AV17 21.9 2.59 AL17$ 3.4 4 -7.1 ‘
AV18 -7.7 -1.41 AL18 -2.3 -4.9
AV19 13.1 -0.35 -
AV20 1.7 2.05
AV21 2.7 2.02
AV22 -3.0 0.89
' AV23 5.5 -0.7 3
. AV24 -1.7 3.11 |§
1 AV25 -2.8 -1.91 1
. AV26 -7.3 -2.25 |
: ~ AV27 -9.3 -2.18
AV28 -0.6 -1.84
AV29 -6.5 -1.95
E . AV30 -6.3 -1.97 |
5 ' AvV3l -1.4 -1,51
AV32 f -10.0 * -1.94 *
3 F1/F3 0.7502 -0.6484
; F4 -1.87 0.2242
% F4A -1.743 . - 0.2373
- F5 0.4969 -0.5978
! F7 0.699 0.2329
Pl ,E}
P
| *Tuning Measurements - AV12, F3 = 136 1lb-pk
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LEFT EYE VIEW

C69

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF =

CENTER OF EYES LOCATION VIEW POINT LOCATION
X = 2.03000000£+02 X = 2.03000000E+02
Y =-2,00000000E+03 Y =0, ‘
Z = 1,50000000E+02 Z =0,

RUN NO. = ORTHO3 : DATE = 02JA7S

.1, MODE( ©) =
ROLL ANGLE = 180.00EG

' <0.00EG

3.0 IN

EYE TO EYE =

e

12.79 HZ



LEFT EYE VIEW

C70

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .1, MODE( 8) =  12.79 HZ
CENTER OF EYES LOCAT ION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 2.03000000E+02 X = 2.03000000E+02 CONE ANGLE = 20.0DEG
Y = 0. Y = 0. EYE TOEYE = 3.0 IN

Z = 2.00000000E+03 Z2=0

RUN NO. = ORTHO3 DATE = 02JATS

T s ATt
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LEFT EYE VIEW

' C71

“

EXPT.MODE- SHAPES,FULL TEST CAR ON TRUCKS MF =

CENTER OF EYES LOCATION VIEW POINT LOCATION
X = 1.20000000E+03 X = 2,03000000E+02

Y =40. Y = 0.
Z = 7,00000000E+0} Z =g,
RUN NO. = ORTHO3

DATE = 02UA7S

+1, MODE( 8) = 12.79 HZ
ROLL ANGLE = 180.00EG
CONE ANGLE = 20.0DEG
EYE TO EYE =

3.0 IN
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EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF =

CENTER OF EYES LOCATION VIEW POINT LOCATION
X = 1.50000000E+03 X = 2.03000000E+02
Y =-7.00000000€+02 Y =0,
Z = 2.00000000E+02 f 0.

3 RWNNO. = ORTHO3 DATE = 02UA75

(n.
2%

-1, MODE(

8) = 12.79 HZ
ROLL ANGLE = 180.00EG
CONE ANGLE = 20.00EG
EYE TOEYE = 3.0 IN
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13.0 HZ
MODE
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NO'S.

MEAS,

AL1/F1

AL2
AL3
AL4
AL5
AL6
AL7
AL8
AL9
AL10
AL11
AL12
AL13
AL14
AL15
AL16
AL17
AL18

C74
13 HZ MODE
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MEAS,
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L— *Tuning Measurements - AV1, F1 = 154 1b-pk
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LEFT EYE VIEW

C76

EXPT.MODE SHAPES,FULL TEST

CENTER OF EYES LOCATION
X = 2,03000000E+02
Y =-2.00000000E+03
Z = ],50000000E+02
RUN NO. = ORTHO3

~

.1, MODE( Q) =

ROLL ANGLE = 180.00EG

X = 2.03000000E+02 CONE ANGLE = 20,00EG

; = g. EYE TOEYE = 3,0 IN
‘ L

CAR ON TRUCKS IMF =
VIEW POINT LOCATION

13.00 HZ

DATE = 02UA75



LEFT EYE VIEW

c77

_’

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .1, MODE(, 7) = 13.00 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROL. ‘GLE = 180.00EG
X = 2,03000000E+02 X = 2,03000000E+02 CONi. +..\CLE = 20.0DEG

Y s Q. Y =0, EYE TOEYE = 3.0 IN
Z = 2.00000000E+03 Z =0, '

RUN NO. = ORTHO3 DATE = 02JUA75
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EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = 1, MODE( 9) = 13.00 H2
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00DEG
X = 1.,20000000€£+03 X = 2.03000000E+02 CONE ANGLE = @20.00EG
Y = 0. Y = Q, EYE TO EYE = 3.0 IN
Z = 7.00000000E+01 2 =0.

RUN NO. =" ORTHO3 DATE = 02JA75 »




LEFT EYE VIEW

EXPT.MODE SHAPES,FULL TEST CAR OM TRUCKS MF =

CENTER OF EYES LOCATION
X = 1.50000000E+03
Y =-7.00000000E+02
., £ = 2.00000000E+02
RUN NC. = ORTHO3

C79

.1, MODEC 9) = 13.00 HZ

ROLL ANGLE = 180.00EG
CONE ANGLE = 20.0DEG
EYE TOEYE = 3.0 IN

VIEW POINT LOCATION
X = 2,.03000000E+02
Y = 0.

Z =0,
DATE = 02JUA75

]

]
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14.48 HZ
MODE
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LEFT EYE VIEW
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Cc83
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EXPT . MODE SHAPES,FULL TEST CAR ON TRUCKS MF = -0, MODE( 10) = 1%.48 HZ

CENTER OF EYES LLOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 2,03000000£+02 X = 2,03000000E+02 CONE ANGLE = 20.00£6
Y =-2.00000000E+03 Y =0, _ EYE TOEYE = 3.9 IN
: Z = |.50000000E+02 Z =0, -
RUN NO. = ORTHO3 DATE = 02UA75 -
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LEFT EYE VIEW

. EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 10) =  |4.48 M2
7 CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
‘. X = 2.03000000E+02 X = 2.03000000E +02 CONE ANCLE = 20.0DEG

Y = 0. Y =0, EYE TO EYE = . 3.0 IN
Z = 2,00000000E+03 i 0. ‘ ;

 }
RUN NO. = ORTHO3 DATE = 02UA75




LEFT EYE VIEW

C85

EXPT .MODE SHAPES,FULL TEST CAR ON TRUCKS MF =

CENTER OF EYES LOCATION VIEW POINT LOCATION
X = 1.20000000E+03 X = 2,03000000E+02
Y,O. : Y-O-

Z = 7.00000000E+01 Z =0,
RUN NO. = ORTHO3 DATE = 02JUA75

.0, MODE( 10) = 14.48 HZ

ROLL ANCLE = 180.00EG
CONE ANGLE =  20.00EG
EYE TO EYE = 3.0 IN

0
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~ LEFT EYE VIEW

C86

EXPT.MODE SHAPES,FULL. TEST CAR ON TRUCKS MF =

{ CENTER OF EYES LOCATION
X = |.,50000000E+03
Y =-7.00000000E+02
Z = 2,00000000E+02
RUN NO. = ORTHO3

VIEW POINT LOCATION
X = 2,03000000E+02
Y ol 0.

Z =0, -

DATE = 02UA75

.0, MODE( 10) =

ROLL ANGLE =
CONE ANGLE =
EYE TO EYE =

e S R RS RS SIS YR L e s

14.48 HZ
180.0DEG
20.00DEG

3.0 IN
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14.96 HZ
MODE



C88

14.96 HZ MODE

gg?g: co QUAD Eg?g: co QUAD
AV1/F3 5.0E-04 1.58E-03 | AL1/F3 0.6E-04 1.6E-04
AV2 -2.1 -0.55 AL2 0.5 1.7
AV3 -0.5 0.42 AL3 0.2 -0.4
AV 2.2 0.66 ALY 0.2 -0.4
AV5 3.5 0.91 AL5 -0.9 1.4
AV6 0.1 0.96 ALG -2.4 -1.3
AV7 1.5 -0.55 AL7 0.7 3.6
AV8 6.4 2.0’ AL8 2.1 1.8
AV9 6.5 1.83. AL9 0.3 0.2
AV10 4.3 0.82 AL10 -1.4 -32.2
AV11 1.7 -0.57 AL11 1.9 -11.0
*AV12 -0.4 ~1.42 AL12 8.2 44.7
AV13 1.1 -1.47 AL13 0.5 48.7
AV14 0.1 -0.59 AL14 -33.5 -12.9
AV15 3.1 1.01 AL15 -34.1 -35.3
AV16 11.0 2.49 AL16 -0.7 -1.2
AV17 7.3 1.41 AL17 2.4 2.2 *
AV18 2.1 -0.62 aL1s ¥ 0.3 ¥ 6.2
AV19 -9.7 -0.64

AV20 0.5 0.75

AV21 7.5 -0.88

AV22 -0.7 0.55

AV23 1.5 -1.05

AV24 7.5 2.0

AV25 4.4 1,12

AV26 -5.0 -1.10

AV27 -6.0 -1.07

AV28 -4.9 -1.2

AV29 4.7 -1.08

AV30 -4.3 -1.17

AV31 -2.6 -0.9

av32 ¥ 4,5 Y -0.92 ¥

F1/F3 0.6363 1.365-03

F4 -0.9504 -0.2917

F5 0.6306 0.1513

F7 0.5017 0.1231

*Tuning Measurements - AV12, F3 = 283 lb-pk
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"14.96 HZ MODE
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LEFT EYE VIEW

EXPT.MODE SHAPES,FULL TEST

CENTER OF EYES LOCATION
X = 2,03000000E+02

RUN

C90

Y =-2.00000000E+03

Z = 1,500

= OR

No.

000
T

00E+02

HO3

CAR ON TRUCKS MF =

VIEW POINT LOCATION
X = 2,03000000€+02
Y = 0,

Z'O. )

DATE = 02UA75

-1, MODEC 11) =

ROLL ANGLE =
CONE ANGLE =
EYE TO EYE =

14.96 HzZ p

180.00EG
20.00EG
3.0 IN

P
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C91

LEFT EYE VIEW

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF =

1y MODE( 11) =
CENTER OF EYES LOCAT ION VIEW POINT LOCAT;uN

ROLL ANGLE = 180, 00EG
X = 2.03000000€+02 X = 2,03000000E+02
0

CONE ANGLE =
Y =0, ' .Y = Q, EYE TO EYE =
Z = 2,00000000E+03 Z=g0, ; :
RUN NO. = £RTHOZ DATE = 02UA75

e




LEFT EYE VIEW

C92

v
EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = , .1, MODE( 11) = 14.86 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00DEG
X = {.20000000E+03 X = 2,03000000E+02 CONE ANGLE = 20.00EG
Y= 0.

Z = 7.00000000E+01
RUN NO. = ORTHO3

\zr - g. EYE TO EYE = 3.0 IN
DATE = 02JA7S | '
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LEFT EYE VIEW

&
L)
EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = +1v MODE( 11) = 14.96 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 1.50000000E+03 X = 2.03000000E+02 CONE ANGLE = 20.0DEG
Y ==7,00000000E+02 Y =0, EYE TOEYE = 3.0 IN

Z = 2,.00000000E+02 Z =0, , ‘g
RUN NO. = ORTHO3 DATE = 02UA75 '
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16.44 HZ
MODE



C95

16.44 HZ MODE

i
)
~mawt

gg?g: co QUAD Eg?g: co QUAD

AV1/F3 8.3E-0 -1.42E-03 AL1/F3 -11.3E-04 1.76E-03

AV2 10.3 0.52 AL2 -7.9 1.05

AV3 . 6.0 0.32 AL3 -10.7 0.92

AV4 2.0 0.0 ALY -5.0 0.62

AV5 -2.5 -0.46 AL5 5.9 -0.92

AV6 -1.4 -0.68 AL6 11.1 -1.12

AV7 10.0 -0.48 AL7 6.4 -0.6

AV8 8.4 1.5 ALS 9.8 -1.59

AV9 3.1 0.0 AL9 -0.2 3.37

AV10 0.9 -0.03 AL10 16.9 -4.24

AV1l 1.4 -0.06 AL11 -16.2 -0.57

AV12 1.5 0.27 AL12 -14.9 2.44

AV13 0.0 0.14 AL13 12.4 -2.97

AV14 -1.0 -0.16 AL14 -2.4 3.06

AV15 -1.8 -0.35 AL15 -30.9 5.3

AV16 -4.1 -0.2 AL16 -5.8 -3.21
*AV17 9.1 1.09 AL17‘ -1.6 v 0.68 $

AV18 -9.0 -0.85 AL18 5.5 -0.69

AV19 -4,2 -0.65

AV20 3.1 -0.48

AV21 1.5 0.21

AV22 6.5 0.34

AV23 11.1 0.57 .

AV24 -11.2 -1.5

AV25 4.2 0.72

AV26 -4.4 -0.48

AV27 -5.9 -0.46

AV28 9.3 0.51

AV29 -0.2 0.19

AV30 1.9 0.37

AV3l | 6.3 i 0.70

Avaz" -7.2 -0.52 ﬁ

F1/F3 ~0.9338 3.32 E-03

F5 4 -0.931 -0.1096

F7 0.7118 1.308E-02

‘ *Tuning Measurements - AV17, F3 = 147 1lb-pk
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EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 12) = 16.44 HZ
CENTER OF E* " _OCATION VIEW POINT LOCATION “ROLL ANGLE = 180.00£G
o X = 2,03C... I0E+02 X = 2.03000000E+02 CONE ANGLE = 20.0DEG
Y =-2.00000000E+03 . Y = 0. EYE TO EYE = 3.0 IN :
Z = 1,50000000E+02 ’ Z =0, ' ,
“RUN NO. = ORTHO3 DATE = QRUA7S , : . §K§
ot
; I
§ S oa




LEFT EYE VIEW

Cc98

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 12) = 16.44 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
: X = 2.03000000E+02 X = 2.03000000E+02 CONE ANGLE = 20.0DEG
Y=0, , Y = 0, EYE TOEYE = 3.0 IN
Z = 2,00000000£+03 Z =0, ,
RUN NO. = ORTHO3 DATE = 02UA75
[
€
eu\i".
TR R

e kmtm e o 35y e P i



LEFT EYE VIEW
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»

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( Ié) = 16.44 HZ

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 1.20000000E+03 = X = 2.03000000E+02 CONE ANGLE = 20,0DEG
Y= 0. Y =0, 7 EYE TOEYE = 3.0 IN

Z = 7.00000000E+01 Z =0, | T
RUN NO. = ORTHO3 ~ DATE = 02UA75 - D
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EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 12) = 16.44% HZ

z‘,
=
>
oy
) G
[
[T
[ ¥V
-
]
¢
CENTER OF EZYES LOCATION
X = |.50000000E+03
Y =~7.00000000E+02
; Z = 2,00000000E+02
, i:’ RUN NO. = ORTHO3

o

VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 2,0300000UE+02 CONE ANGLE =  20.0DEG
; -.§, EYE TOEYE = 3.0 IN ‘

DATE = 02JA75
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17.9 Hz
MODE
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c102
17.9 HZ MODE
MEAS. MEAS.,
NO's, co QUAD No'S, co QUAD
AV1/F3 7.4E-04 3.1E-03 AL1/F3 2.4E-04 0.09E-03
AV2 -0.7 -1.34 AL2 -2.7 -0.13
AV3 -3.7 1.19 AL3 -0.5 -0.22
AV4 -3.8 1.16 AL4 0.0 0.52
AV5 1.0 0.4 ALS 1.7 -0.46
AV6 9.4 -0.74 AL6 1.0 0.64
AV7 12.0 0.92 AL7 0.0 0.25
AVS 15.2 -3.46 AL8 0.3 0.01
*AV9 11.1 2.87- AL9 -1.6 0.5
AV10 4.0 0.23 AL10 -12.8 9.74
AV11 4.1 -2.15 AL11 -20.1 11.66
AV12 7.1 -1.84 AL12 -19.7 2.76
AV13 4.2 0.96 AL)3 -6.9 -4.34
AVi4 -2.4 2.52 AL14i -23.0 ' -6,39
AV15 -11.0 0.14 AL15 -46.3 - «4.05
AV16 -18.2 -4.59 AL16 1.4 0.29
AV17 6.7 2.3 AL17 -3.5 -1.6
AV18 -0.3 -1.18 aL1s ¥ . -1.3 ' -1.85 '
AV19 -3.7 -0.32 ~
AV20 -3.0 0.26
AV21 0.1 -0.43
AV22 7.1 -0.60
AV23 0.9 0.89
AV24 -8.9 -3.46
AV25 -5.7 -1.25
AV26 15.5 1.03
AV27 -6.5 -1.27
AV28 13.9 0.81
AV29 -6.2 -1.3
AV30 -6.6 -1.29
AV31$ -5,1 -1.37
AV32 -6.2 v -1.40 *
F1/F3 1.05 2.24E-02
F5 -9,.503E-01 -2,2E-01
F7 -1.017 -2.952E-01

. L_*Tuning Measurements'- AV9, F3 = 89 1b-pk
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EXPT,MOOE SHAPES,FULL TEST CAR ON TRUCKS MF =

.0, MODE( 13) = 17.80 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00EG
X = 2.03000000E+02 X = 2.03000000E+02 CONE ANGLE = 20.0DEG
Y =-2.00000000E+03 ‘ Y =0, EYE TOEYE = 3.0 IN
Z = 1.50000000E+02 Z =0, , '
gi} RUN NO. = ORTHO3 DATE = 02UA75
Rr .




LEFT EYE VIEW
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D

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 13) = 17.80 HZ

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 2,03000000E+02 ‘X = 2,03000000E+02 CONE ANGLE = 20.00EG
Y = 0. Y =0, EYE TO EYE = 3.0 IN
Z = 2,00000000E+03 Z =0, ,
RUN NO, = ORTHO3 DATE = 02.A75
[ 3 .
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EXPT.MODE SHAPES,FULL TESfVCAR ON TRUCKS MF = .0, MODE( 13) = 17.90 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.00EG
X = 1.20000000E+03 X = 2,03000000E+02 CONE ANGLE = 20.0DEG
Y= 0, Y =0, EYE TO EYE = 3.0 IN
2 = 7.00000000E+01 Z = 0,
RUN NO. = DRTHO3 . OATE = Q02UA75
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EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 13) = 17.90 HZ

CENTER OF EYES LOCATION V/ COINT LOCATION ROLL ANGLE = 180.00EG

X = i.50000000E+03 % 2.03000000E+02 CONE ANGLE = 20.0DEG
' =-7.00000000E+02 Y = 0. EYE TOEYE = 3.0 IN
Z = 2.00000000E+02 2=0 7y
RUN NO. = ORTHO3 DATE = 02UA7S5 ' F
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18.7 HZ
MODE



C109

18.7 HZ MODE
gg?g: co QUAD ﬂg?g: co QUAD
AV1/F3 -5.35E-03 9,72E-03 AL1/F3 1.23E- -0.92E-03
AV2 2.36 2.71 AL2 0.51 -0.33
AV3 1.56 -1.58 AL3 -0.31 5.89
AV4 1.43 -4.26 ALY -0.57 6.54
AVS5 0.99 -3.4 AL5 -0.37 6.88
AV6 -0.67 -0.13 AL6 0.03 5.69
AV7 -1.47 1.24 AL7 1.25 -1.95
AVS -1.21 -8.33 ALS 1.76 -1.44
AV9 -0.84 -0.48 ALY 3.14 4.31
AV10 -0.1 0.47 AL10 0.0 0.0
| AV11 0.77 -0.55 AL11 -6.27 -2.62
- AV12 0.33 -0.05 AL12 1.9 -6.1 "
AV13 -0.42 -0.39 AL13 0.54 - -1.89
AV14 -0.31 -1.63 AL14 0.99 5.82
AV15 0.32 0.77 AL15 0.86 -6.77
AV16 1.46 1.44 AL16 0.9 6.31
*AV17 3.36 6.6 AL17 1.06 -0.8
AV18 0.01 -0.37 aL18 ¥ 3.94 -3.09 ¥
AV19 . -1.8 0.63 -
AV20 -1.85 4.03
AV21 -1.14 3.1
AV22 -0.35 0.5
AV23 -0.67 -2.3
AV24 1.72 9.31
AV25 1.9 3.09
AV26 -1.31 1.97
AV27 -0.83 -1.73
AV28 -0.87 -2.5
AV29 0.58 1.56
AV30 0.86 1.3
AV31+ 1.88 3.47 *
AV32 -0.97 Y -1.52
F1/F3 -1.14 -0.6301
F5 0.2937 0.8066
F7 0.4893 -1.807

1b=pk

L__*Tuning Measurements - AV17, F3 = 38
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EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODEC M) = 18.70 HZ
'CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 160.0DEG
X = 2.03000000E+02 X = 2.03000000E+02 CONE ANGLE = 20.0DEG
Y =-2.00000000E+03 Y=o, » EYE TO EYE = 3.0 IN
Z = 1.50000000E+02 Z = 0.

SR RUN NO. = ORTHO3 | DATE = 02UA75 | | @
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LEFT EYE VIEW
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EXPT.MODE SHAPES.FULL TEST CAR ON TRUCKS MF = .0, ﬁODE( 14 = 18.70 HZ

CENTER OF EYES LOCATION ~ VIEW POINT LOCATION  ROLL ANGLE = 180.00EG
X = 2.03000000E+02 X = 2.03000000E+02 - CONE ANGLE = 20.0DEG
Y=0 Y = 0. EYE TOEYE = 3.0 IN

Z = 2.00000000E+03 £ = 0,
RUN NO. = ORTHO3 'DATE = 02UA75
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EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF =

CENTER OF EYES LOCATION VIEW POINT LOCATION
X = 1.20000000E+03 X = 2,03000000E+02

Y = 0- ’ Y = Q.
Z = 7.00000000E+01 Z =0,
RUN NO. = ORTHO3 - DATE = 02UA75

.0, MODEC 14) = 18,70 HZ
ROLL ANGLE = 180.0DEG
CONE ANGLE = 20.0DEG
EYE TOEYE = 3.0 IN
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EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 14) = 18.70 HZ

CENTER OF EYES ILLOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 1.50000000E+03 X = 2.03000000E+02 CONE ANGLE = 20.0DEG
Y =-7.00000000E+02 Y = 0, EYE TOEYE = 3.0 IN
Z = 2.00000000E+02 Z =0,

RUN NO. = ORTHO3 . DATE = 02JUA753
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MODE
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EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 15) = 19.50 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION - ROLL ANGLE = 180.0DEG
X = 2.03000000E+02 X = 2.03000000E+02 CONE ANGLE = 20.0DEG
Y =-2,00000000E+03 Y =.0. EYE TOEYE = 3.0 IN
: Z = 1,50000000E+02 Z =0, ~ : '
‘ @ RUN NO. = ORTHO3 DATE = 02UA75
Ny
. ‘ak‘ﬁ
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LEFT EYE VIEW
/1

EXPT.MODE SHARES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 15) = 19.50 H2

CENTER OF EYES LOCATION "VIEW POINT LOCATION “ROLL ANGLE = {80.00EG

: , X = 2.03000000E+02 . X = 2,03000000E+02 CONE ANGLE =~ 20.00EG

' Y=g, Y=0,  EYETOEYE = 3.9 IN
Z = 2,00000000E+03 Z =0, R .

DATE = 02UA75 o o D
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LEFT EYE VIEW
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b ¥ Avann,]

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = , M MODEC 15) = 19.50 H2
CENTER OF EYES LOCATION VIEW POINT LOCATIONt- ROLL ANGLE = 180.0DEG
X = 1.20000000E+03 X = 2.03000000E+02 " . CONE ANGLE = 0.0DEG

Y = 0. Y = 0. EYE TOEYE = 3.0 IN
Z = 7.00000000E+01 Z = 0. ' , :

RUN NO. = ORTHO3 DATE = 02JA75
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LEFT EYE VI

Cl2i

EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 15) =

19.50 HZ
CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = ;80.0DEG
X = 1.50000000E+03 - X = 2,03000000E+02 CONE ANGLE = 20.0DEG
Y =-7,00000000E+02 Y =0, EYE TOEYE = 3.0 IN

Z = 2,00000000E+02 Z =0, -~
RUN NO. = ORTHO3 DATE = 02UA75 : *j)

A S i
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20.4 HZ
MODE



Cl23

) 20.4 HZ MODE X
:ﬁ?g: co QUAD gﬁ?g: co QUAD
AV1/F3 | -26.7E-04 -3.38E-03 AL1/F3 5.9E-04 0.67E-03
AV2 30.0 -0.31 AL2 11.4 0.18
AV3 29.0 -2.21 AL3 6.4 1.92
AV4 14.5 -2.34 AL4 14.7 0.88
AV5 9.3 -1.78 AL5 11.8 1.13
AV6 -2.3 0.45 ALe | 21.9 -0.89
AV7 -11.7 1.67 AL7 18.6 -3.12
AV8 -8.6 -2.66 ALS 18.5 -2.95
AV9 6.8 -0.59 AL9 36.6 1.84
AV10 0.8 -0.01 AL10 -113.0 -2.81
AV11 4.3 -0.75 AL11 -15.8 -0.89
AV12 7.1 -0.35 AL12 18.0 -6.88
AV13 6.2 -0.33 AL13 -25.5 -1.19
AV14 5.8 -0.57 AL14 19.7 0.61
AV15 -1.7 0.57 AL15 20.8 1.58
AV16 -3.7 1.49 AL16 23.0 1.22
*AV17 35.9 2.87 AL17 -0.5 + 0.28 +
AV18 -19.8 1.22 AL18 0.7 -1.89
AV19 -21.9 2.77
AV20 25,0 3.87
AV21 -16.2 2.82
AV22 -10.7 0.36
AV23 0.0 -1.81
AV24 12.3 3.61
AV25 18.1 1.36
AV26 -2.4 0.06
AV27 -17.0 -2.44
AV28 7.7 0.2
AV29 6.8 0.47
AV30 9.3 0.48
Aval | 25.6 + 0.48 ‘
AV32 -17.1 0.48
F1/F3 <1.442 0.7432
F5 * -0.1457 1.019
F7 3.406E-02 -0.7398

i

*Tuning Measurements - AV17, F3 = 32 1b-pk

.
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LEFT EYE VIEW

Cl25

EXPT.MODE SHAPES.FULL TES

~ CENTER OF EYES LOCATION

X = 2,03000000E+02
Y =-2.00000000€+03
Z = 1.50000000E+02
NO. = ORTHO3

T CAR ON TRUCKS M =

VIEW POINT LOCATION
- X = 2,03000000E+02
Y =0, :
' z - 0.
DATE = 02UA75

-0, MODE( 16) = 20.40 HZ

ROLL ANGLE = 180.00EG
CONE ANGLE = 20,0DEG
EYE TO EYE = 3.01IN

D



LEFT EYE VIEW
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EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF = .0, MODE( 16) = 20.40 HZ

CENTER OF EYES LOCATION VIEW POINT LOCATION ROLL ANGLE = 180.0DEG
X = 2.03000000E+02 X = 2,03000000E+02 CONE ANGLE = 20.0DEG
Y =0, Y = 0. EYE TOEYE = 3.0 IN
Z = 2.00000000E+03 Z = 0.

RUN NO. = ORTHO3 | DATE = 02UA75
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EXPT.MODE SHAPES,.FULL TEST CAR ON TRUCKS MF = .0, MODE( 16) = 20.40 HZ

CENTER OF EYES LOCATION . VIEW POINT LOCATION ROLL ANGLE = 180.0DEG

X = 1.20000000E+03 » X = 2,03000000E+02 CONE ANGLE = 20.0DEG

Y = 0. Y = 0. EYE TOEYE = 3.0 IN

Z = 7.00000000E+01 Z=0. 1%
RUN NO. = ORTHO3. DATE = 02UATS “
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LEFT EYE VIENW

EXPT.MODE SHAPES,FULL TEST

CENTER OF EYES LOCATION
X = 1.50000000E+03
Y =-7.00600000E+02
Z = 2,00000000E+02
RUN NO. = ORTHO3

Cc128

CAR ON TRUCKS MF =

VIEW POINT LOCATION
X = 2.03000000E+02
Y - 0.

Z =0.
DATE = 02UA75

.0, MODE( 16) = 20.40 HZ

ROLL ANGLE = 180.00EG
CONE ANGLE = 20.00EG
EYE TOEYE = 3.0 IN
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BLOCKED ROLL STOP
EVALUATION
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APPENDIX D

MODAL SURVEY TEST REQUIREMENTS DOCUMENT
POST~TEST UPDATE*

*Note: paragraphs denoted with an "R" have been revised ‘from the
initial document release,
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FOREWORD

This document is submitted in accordance with the requirements of

NASA Contract NAS8-29882.
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1.0 INfRODUCTION
This document defines the detailed requirements for the conducl of
a Modal Survey Test (MST) on an 80 ton opcn hopper railroad [reight ear,
The test program consists of obtaining modal survey data from threc
separate test configurations for comparison with the analytical model.
1.1 [Test Objective - The basic objective of the MST is to obtain
data for the refinement and verification of the freight car linear

elastic model.

2.0 DESCRIPTION OF TEST ARTICLE

The test article is an L&N RR model M-042-174 freight car with ASF 11
trucks. Details concerning the test article general arrangement can be
found in Figure 1.

2.1 Test Configurations - The test article will be subjected to

sinusoidal forces during three scparate test configurations as follows:

Configuration Description
1 Empty freight car mounted on a serva-level

air isolation system

2 - Loaded freight car mounted on a serva-level
air isolation system

3 Loaded freight car mounted on both truck as~
semblies with wheels chocked to test facility
floor

These test configurations are illustrated in Figurc 2.

3.0 TEST LOCATION AND FACILITY DEFINITION
The test will be conducted in the Structural Laboratory Low Bay

area of the General Purpose Laboratory (GPL). Test support equipment




will be located in the enclosure near the test setup to afford this
equipment maximum protection from coal dust, etc. (see Figure 2). The
necessary utilities to accommodate test support equipment will be fur-

nished by the test facility.

4.0 RESPONSIBILITIES AND SUPPORT REQUIREMENTS

4.1 Environmental Laboratory (0434) - Provide shaker systems,
shaker control equipment, instruméntation, data acquisition/reduction
equipment, accelerometer/force gage mounting hardware, stinger assem-
blies, procedure, test data report, and post-test procedure update.

4.2 Structures Laboratory (0436) - Provide facility, air suspension

support stands, and mechanical force amplifier assemblies. ,

4.3 Dynamics - Provide pre-test analysis, test requirements docu-
ment, pobt-test requiréments document update, and final test report.
Perform analytical model manipulation based on orthogonality checks,

‘GMC comparisons and damping data-

4.4 Safety - Insure personnel safety.

5.0 TEST REQUIREMENTS
5.1 Test Prerequisites

5.1.1 Instrumentation Frequency Requirements - Perform a

frequency evaluation on a sampling of proposed instrumentaticn from 0.5

to 50 Hz showing relative amplitude and phase data. At least two accel-

erometers and all force gages will be required to‘operate below 2 Hz.

Rover techniques will be used to supplement transducer limitations.




P§

5.1.2 Shaker Force Requirements - Verify that all shaker systems
are capable of continuously delivering full rated force (125 pounds-peak) .
If additional force is required, a mechanical force multiplier will be used.

5.1.3 [Force Multiplier Fvaluation -~ An evaluation of the force
multiplier will be conducted to determine its operating amplitude and
frequency range.

5.2 Test

5.2.1 Wide Band Sweeps - Wide band sweeps will be conducted
from 0.5 to 50 Hz using single or multiple shakers. CO/QUAD versus
frequency plots will be required éér each sweep. Frequency will be
incremented linearly at 0.2 Hz.

5.2.2 Narrow Band Sweeps - Narrow bahd sweeps will be conducted
around selected modal frequencies. Data will be presented optionally in
CO/QUAD form. Pioté will not be required where good modal separation
exists. Instead, narrow band sweeps to verify mode separation will be

accomplished by viéwing lissajous patterﬁs.

5.2.3‘ Tuning and Modal Decays - Fine tuning will be accomplished
through thevuse of CO/QUAD values and lissajous patterns.' Following the
tuning exercise amplitude decays of a maximum of twelve selected trans-.
ducers and the frequency synthesizer will be recorded on magnetic tape and
a real time oscillograph recorder as required. Permanent oscillograph
recordings of selected.decays will be required as part of the data package.
Deéays will be accomplished by simultaneously opening the armature circuit
of the shakers and shorting the osciilator drive signal.

5.2.4 Modal Dwells - Dﬁells will be conducted at selected modal
frequencies and CO/QUAD tabulations will be obtained for all transducer
locations. CO/QUAD data will subsequently be used to update the analyti-

cal model.

g e
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The above test sequence will be repeated for the three stated test
configurations as defined in Section 2.1

5.2.5 Freight Car Roll Stop_Evaluation - The freight car will
be mechanically grounded at the roll stop locations. Data will be ac-

quired with all four locations grounded and also, with two locations
grounded simulating a roll condition. The data will be compared with
ungrounded data.

5.3 Instrumentation and Data Acquisition -~ Instrumentation locations

and measurement numbers are illustrated in Figure 3. Accelerometer and
force gage mounting blocks will be installed using dental cement or an

equivalent. The total number of transducers for this test are as follows:

Force Gages 6
Fixed Accelerometers » 42
Rover Accelerometer Locations 8

. 5.4 Data Reduction - Data reduction will be CO/QUAD plots and

tabulations. In addition, both real time and permanent oscillograph

recordings will be required for decay data.

6.0 RESULTS
6.1 Test Data Report - A test data report will be issued within
30 days after the completion of data reduction. This report shall in-
clude, but not be limited to the following:
a. CO/QUAD plots and tabulations,
b. modal decay recordings,
c. phgtographs of test setup and ins;rumentation locations,
d. instrumentation log sheets (calibfations, channel and
trace identification, etc.).
6.2 Data Retention - All quick look data, tapes and logs will be

retained for 18 months after test completion.
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1,0 SCOPE

This procedure provides the necessary information and detailed

steps required to conduct a modal survey vibration test on an 80 ton

open hopper freight car.

2.0

3.0

1.1 Purpose - The basic objective of the modal survey test is to
obtain data for the refinement and verification of the freight car
linear elastic model.

1.2 Summary - The test configurations, handling, test facilities,

test operations, and data acquisition/reduction activities neces-

sary to meet the conditions of the test requirements document are

delineated herein.

TEST CONFIGURATIONS

2.1 Configuration 1 - The empty freight car will be mounted on
an air suspension system and tested in a free-free condition.

2.2 Copnfiguration 2 - The freight car will be loaded with coal
and tested in a free-free condition.

2.3 Configuration 3 - The air suspension system will be replaced

with the ASF~11 trucks and tested in a fixed~free condition.

SUPPORT REQULREMENTS

3.1 Handling Equipment - The support equipment necessary to move

the freight car, shakers, and coal is listed in Table 8.1.

3.2 Test Equipment - The support equipment necessary to conduct

the test is listed in Table 8.2.
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3.3 Reference Documents

3.3.1 P74-48338-1, "Track~Train Dynamics Analysis and Test
Program", Update

3.3.2 TsS-002-MS, "Track/Train Dynamics Test Requirements
Document Modal Survey"

3.3.3 LAB 1007302, "Track-Dynamic Analysis GVS Test"

3.3.4 D5W247 » Barry Controls Air Serva-Level Operations
Manual

3.3.5 1923-0100 , Time Data Operations Manual

3.4 Facility Requirements
3.4.1 115 VAC, 60 Hz, 1 ¢

3.4.2 440 VAC, 60 Hz, 3 ¢

3.4.3 Shop Air 115 psig minimum or equivalent

4.0 SPECIAL CONSIDERATIONS

4.1 Cautions and Warnings - The description appearing within a

CAUTION or WARNING precedes-the information that it is intende&
to emphasize. A CAUTION is used to prevent personnel from damag-
ing equipment. A WARNING is used to prevent test personnel from
endangering their safety or that of others. Each step of this
procedure shall be read completely before proceeding with the
action.

4.2 Test Discrepancies - A test discrepancy shall be logged and
reported when test performance and/or results are affected.

4.3 Safety - MMC supervision are directly responsible for the
safety of all personnel, safe working conditions and the imple-

- mentation of all safety requiréments applicabie to this procedure.



4.3.1 All test team members are responsible for adhering

to normal safety standards and procedures. They are also

responsible for advising of any unsafe acts or conditions

observed during preparation for or during conduct of this

procedure.

4.3.2 Personnel safety will be notified 24 hours prior to

the official test start date.

having non~destructive potential,

This test is classified as

4.4 Procedure Changes - All changes to this procedure will be

documented and added to a post-test procedure update.

4.5 Test Personnel . .

Code

D

TE

MT

ET

SF

‘Description
Technical Director

Test Engineer
Mechanical Technician
Electronic Technician

Safety

Quantity

2
1

4,6 Test Log ~ A test log shall be maintained during the test and

shall contain information for a complete historical chronological

description of test activities.

4.6.1 Instrumentation setup sheets shall be maintained and

form part of the test log.

4.7 Test Data - Provision shall be made to retain all test data

for a period of 18 months after the test completion.

4.8 Test Control Bog;d - A test control board (TICB) shall perio-.

A

dically monitor test activities and shall consist of the
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following personnel:
Name
G. Morosow
P, Abbott

J. Macpherson

Title
Project Manager (MMC)
Technical Director (MMC)

Technical Representative
(NASA/MSFC)

Function

Chairman
Member

Member

b

D




E10

level car by fine adjustment of the

height assemblies.

i

NOTE

When the car is level and on air it

5

:;’Sf ﬂiﬁﬁ' cK ACTION REMARKS

5.0 OPERATIONS

5.1 Preyequisites

S5.1.1 TE — | Verify that the instrumentation fre-
quency evaluation is completed and the
results documented.

5.1.2 TE — | Verify that the shaker system has been
evaluated and is capable of delivering
125+1.5 db pounds peak force per

" shaker between 0.5 and 50 Hz,

5.2 Preparations

5.2.1 MI ~— | Install air suspension system and
supports per Barry Operations Manual
and LAB 1007302 as ;hown in Figﬁre
7.1,

2

5.2.2 MT —— | Install car on air suspension system
per LAB 1007302,

5.2.3 MIT — | Adjust height sensing assemblies per
Barry Manual.

5.2.4 MT Apply éir to the suspension system and
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STEP
NO.

RESPONS-
IBILITY

CK

ACTION

REMARKS

5.2‘6

5.2.7

5.2.8

TE/et al

ET/MT

should be free to move vertically
wit;out interference approx. % inch
from the rest position. Shims may be
required at pedestal locations in
order to accomplish this condition.

A standard carpenters bubble is ade=-

quate for leveling operations.

CAUTION
Return the freight car to the rest
position when testing is discontinued.

Perform force multiplier eval. per TD.
Install shakers at positions V1,

V3, V4, V5 and V7 per Figure 7.1.

Install shaker stinger assemblies per
Figure 7.4. Allow for % inch height

change when car is on air.

Bond accelerometer mounting blocks to
the car and install all instrumenta-

tion per Figure 7.2 and Table 8.3.

Setup shaker contrbls, air suspension
controls, and data acquisition/reduc-
tion equipment in the protective en-
closure and connect all cabling and

plumbing per Figures 7.1 and 7.3.

D

D
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STEP
NO.

RESPONS-
IBILITY

CK

ACTION

REMARKS

5.2.9

5.2.10

5.2.11

5.3

5.3.1

5.3.2

5.3.3

ET

1

ET

ET

TE/et al

TD

TE/et al

7'1.

Checkout data acquisition equipment,
tap check transducers, pexrform full
scale calibrations, record calibra-
tions on recorders and log information

in Table 8.3.

Load CO/QUAD program in Time Data
1923/30V computer and verify opera-

tion per Time Data Operation Manual.
Verify equipment calibration. .

Detailed Operations

Configuration 1

Perform wide band sweeps per TD in-
struction, relocating shakers and
instrumentation as required to cover
the 8 shaker locations per Figure

Increment frequency linearly at

0.2 Hz.

Review wideband sweep data and
establish shaker locations for

target modes.

Perform narrow band sweeps‘around
target mode frequencies and verify
mode isolation. Obtain CO/QUAD plots

as required.
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5.3.4 TE/et al. Fine tune modal frequencies based
on CO/QUAD values and
Lissajous patterns per ID instruction.

5.3.5 TE/et al. Obtain decay data at established modal
frequencies from selected measure-
ments by simultaneously opening the
armature circuit and shorting the drive]
signal of each shaker.

5.3.6 TE/et al. Repeat tuning exercise if beating is
indicated in the decay data or as
directed by TD.

5.3.7 TE/et al. Perform modal dwells at each selected
modal frequency and obtain CO/QUAD
values for all transducer locations.

5.3.7a TE/et al Record decays on magnetic tape.

5.3.8 ET Reduce decay data from selected modes
and measurements on permanent oscilio-
graph recording paper.

5.3.9 MT Photograph the test setup and shaker/
transducer locations.

Configuration 2

5.3.10 MT Load car with coal and cover with

polyethelene if required to reduce

coal dust in the test area.

-




i
% E1l4
E 9
% STEP RESPONS-
a - No. IBILITY CK ACTION REMARKS
i
E 5.3.11 | TE/et al Repeat steps 5.3.1 through 5.3.9.
y
5.3.12 MT —.| Remove air suspension system and in-
3 stall ASF-11 truck assemblies per
i
4 LAB 1007302.
|
%
5.3.13 | TE/et al] ___| Repeat steps 5.3.1 through 5.3.9.
:
5
% 5.4 Post-Test Revie

5.4.1 ICB ——| A post-test review by the TCB will be
conducted prior to test termination to
verify that test objectives have been
met,

5.5 Pogt-Test Disassembly

5.5.1 IE ___| Obtain TCB approval to proceed with -
test disassembly.

5.5.2 MI/ET | ___.| Remove all instrumentation and cables
from the freight car and prepare the
car for transfer function test.

5.5.3 TE | Prepare a data package containing all
logs, setup sheets, photographs and
data, and submit to the TID.
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6.0 ABBREVIATION AND ACRONYMS

Calib.
Cap.
CcDC
Ch.
Ck.

co

ET

FS

GVS
Meas.

Mfg.

MSFC

NASA
No.
0-Graph
Osc.
Qty.
QUAD
Sens.
SF

SW

TCB

D

Calibration

Capacity

Control Data Corporation
Channel

Check

Coincidence Component
Electronic Technician

Full Scale

Ground Vibration Survey
Measurement

Manufactﬁrer

Martin Marietta Cnrporation
Marshall Space Flight Center
Mechanical Technician
National Aeronautics and Space Administration
Number

Oscillograph

Oscillator

Quantity

Quadature Component
Sensitivity

Safety

Switch

Test Control Board

Technical Director

£ 3
"



TE
ITY
Typ.
U-D

XDCR

Elé6
11

Test Engineer

Teletype Terminal

Typical

Unholtz-Dickie Corporation

Transducer



. PROTECTIVE ENCLOSURE . , = V4, TNE
| | . VERTICAL CAR OUTLINE
op - 3 1.
SHARER vi ~M TYg D SHAKER ATR SUSPENSION SYSTEM
AMPLIFLERS 4 ‘ TYP. PL., MASTER &
. SLAVE UNITS. SUBSCRIPTS
. QL- H IDENTIFY
- ! s
SHAKER —{ | ' 4 5 -
IREMOTE | ! Va4A
[ ;
CONTROL X V3 H
[CONSOLE i
O\— p CONF. DESCRIPTION
Mq 53 l 32
3 ' v9 . V5 1 AS SHOWN, CAR
| M) EMPTY _
| 2 AS SHOWN, EXCEPT
NOTE: FORCE MULTIPLIERS WILL - CAR LOADED WITH
BE USED AT LOCATIONS COAL
V1, V3, V5 AND V7 FOR 3 AS SHOWN, EXCEPT
CONF. 2 AND 3 CAR LOADED WITH
COAL AND AIR SYS
: : REPLACED WITH
T/D 1923/30V TRUCK ASSEMBLIES
COMPUTER
MAGNETIC TAPE 7
0-GRAPH & PPN P = el
SIGNAL R >~ -~ ~ _ \’—l
CONDITIONING :
SHAKER FORCE
/ GAGE & STINGER
HEIGHT ASSEMBLY
SUFFICIENT TO I PN RN = ¥  TYP. 6 PL. T
CLEAR TRUCK ¥ ‘" -
ALLATION ;
INST T ///////:\/ 7 7 7 7 7 77 7 7 7 /77 7T 77 7 77 777777
ALR SUSPERSION
SYSTEM SUPPORT NOTE: * A MAXIMUM OF 6 SHAKERS WILL BE USED SIMULTANEOUSLY.
TYP. &4 PL. COMBINATIONS WILL BE BASED ON THE 8 SELECTED LOCATIONS.

R FIGURE 7.1 TEST SETUP AND CONFIGURATIONS
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.
e

FVi

Fvg

A(VI/ (? A\j/~ AZ-Q/- A:S/ AV:/- A\z{— AV8

FV3

AV9- Vil AV12
/._. & z/- 2/_' _____
_ _{_) %) (}/B_x— - )
- "1“"} FV4 D\-F AV16

AVlO A AV13 ~ AV14 AV
~- L

AL18

FV5

7 EQUAL SPACES TYPICAL ALL LOCATIONS

ALQ/—. 1/— /AL/-ALI/ALVy_ AL16

L~ AV24

{A\’l:(A\qB((AVl ((AV?O ’/AV2 g\\’Z" /r\\
N

ALl ~ AL2

"AL3

LA

AL4

Fv7

TRANSDUCER LOCATIONS

ACCELEROMETERS 50
(2) FORCE GAGES 8

NOTES:

@ TRANSDUCERS NOT SHOWN
IN ALL VIEWS

ONLY SIX FORCE MEASUREMENTS
WILL BE OBTAINED SIMULTANE-

OUSLY
r—157-25—\“  avee ~ |
! RO 2:), |
| av29 —o —sorstER——x] |__,
l

R FIGURE 7.2 INSTRUMENTATION LOCATION AND MEASUREMENT NUMBERS
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FIGURE 7.2d. INSTRUMENTATION LOCATIONS
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FIGURE 7.2f. L\'Sl MENTATION LOCATIONS
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BLOCK DIAGRAM

CHARGE
AMPLIFIER MLiCROPHONE
ACCELEROMETER 38 EA.
™ 42 EA.
| BRIDGE
. AMPLIFIER 14 CH, FM/FM
N FORCE 4 EA. il Vg \ S| TAPE
GAGES NN—e] RECORDER
' 6 EA.
T = CHARGE
l | AMPLIFIER 1A
6 EA. H hr
i DIRECT WRITE
' | L/IN—{12 CH. 0-GRAPH
: : | Ah__,| RECORDER
l—- FRELGHT CAR f,ggg
o NOTE: AIR SYS. REPLACED
== / WITH TRUCKS FOR p— p— _—— =
} ’-L‘ ~ CONFIGURATION 3 FOI.{CE Ac;‘EL — = PERMANENT
vy ; T N : ks stv_ ol RECORD 12 CH. le—
: : i 0-GRAPH |
g TIME DATA ol bnd ntn
U-D SHAKERS 1923/30V L .BE(.:.Q.RDE{_ |
150 FgRgEA LBS. b+ CONTROL &
: ANALYSIS ,
FREQ.
e
SYSTEM \——STGRAT
AIR FREQ.
SUSPENSION SOWER SIGNA EXPERIMENTAL
CONTROLS ~ DATA
k AMPLIFIER PHASE. CONTROL
250 WATT
6 EA. SYSTEM
su%gjx Cic
, ‘ MODE SHAPE PLOT 640G
NOTE: POWER INTERFACE NOT SHOWN
R FIGURE 7.3 TEST INSTRUMENTATION & CONTROL SYSTEM

.
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TEST SPECIMEN
BONDED

FORCE GAGE MTG. BLOCK

SET SCREW

JAM NUTS NOT SHOWN

RING CLAMP
NOTE: SEVERAL.CLAMPS
MAY BE REQ'D (TYP.)

DRIVE ROD
RING CLAMP

DRIVE ROD ADAPIER

JAM NUTS NOT SHOWN

SHAKER DRIVE ROD

2103-500 FORCE GAGE
FLEXURE

DRIVE ROD ADAPTER

FIGURE 7.4 SHAKER STINGER ASSEMBLY
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R TABLE 8.1 HANDLING EQUIPMENT

I§OEM DESCRLPTION MFG/MODEL No. | QTY

1 Facility Crane (20,000 1b. Cap.) P&H 1

2 Facility Handling Slings and Harnesses MMC As
Req'd
3 Hydraulic Jacks Hein Werner 2

4 Coal Conveyor System 1

5 Hauling Trucks 2




17 E33

-~ R TABLE 8.2 TEST EQUIPMENT
'ITEM
NO. DESCRLPTION MFG./MODEL NO. QrTY
1 Computer (Shaker Control & Data Analysis) géﬂe Data/1923 1
: 2 Shaker Amplitude & b Control Console MM 1
3 Power Amplifier (250 Watt) U-D/A250 6
4 Electro-Dynamic Shaker (150 lb-Force) U-D/28 6
5 Shaker Support Assembly MMC/LAB 1007302} 6
6 Shaker Force Amplifier Assembly MMC/LAB 1007302} 6 -
7 Stinger/Flexure Assembly MMC 6
8 Accelerometer Mounting Blocks MMC 34
9 Acceleroﬁeter Isolation Studs Endevco/ 38
10 Force Gage Mounting Blocks MMC 6
11 Accelerometer Endevco/2213C 8
12 Accelerometer Endevéo/2215 3
13 Accelerometer ' Endevco/2217 1
14 -Accelerometer Endevco/2272 16
15 Accelerometer U-D/75 D 21 2
16 Accelerometer Columbia/302-2 8
17 Accelerometer Statham/A5a- 4
2,0-350 _
TOTAL 42
18 Forée_Gage Endevco/2103-500 6
19 cn@:ge Amplifier Kistler/505M111] 44
20 Bridge Amﬁlifier Dana/ 4
c21 Coax Switch MMC 1
22 Ta%e Recorder (FM/FM). Ampex/ . 1
23 'Oséillograph Recorder (Direct Wfite) Honéywell/' 1
24 _ Oscillograph Recorder (Pefmanent Record) CEC/ 1
25 Cable (100 foot mini-noiee) | Microdot/ A




18 E34
TABLE 8.2 TEST EQUIPMENT (Continued)

Iﬁg" DESCRLPTION MFG./MODEL No. | Qry

26 Equipment Interconnecting & Power Cables As

: Req'd

27 Air Suspension Support Assembly MMC/LAB 1007302 | 4

28 Serva~-Level Air Suspension System Barry Controls 1

| (8 pads)

29 Digital Voltmetéy John Fluke 1

30 VoM Simpson/269 1

W
”»

P
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TABLE 8.3 INSTRIME%TION SETUP SHEET

R
weEAs, | MUK | xpucr | SIS+ | mape TEE | o-craem O-GRAPH | oook® | acceL. | muw DATE
'NO. 0. sEns. | oo femamoo | o e vou| e SO e, | s/ No.
AVl A5a5.0 |1V/g | 13 Pama 7083
AV2 2213 41.5 Eg-‘i 1 Ch Amp| GL23
avs - | 2213¢ Jus.62] ] 2 7696
AV4 2213 16.0 3 2867
AVS 2213 15.6 | | 4 7688
AV6 2213 |14.66 | | 5 3506
AV 2213 [159c W | 6 o
[ avs A5a2.0 |1'v/g | 15 R2n@ a7
av9 | 302-2 [e2.0 P—‘é‘! 7 Ch Amp 3136
Avio | 302-2 |82.3 8 3251
Aavil 302-2 |61.0 9 3139
aviz | 302-2 [e3.2 10 3135
avis | 302-2  |s81.7 11 3249
AV14 302-2  |77.8 12 3248
Avis | 75D21  |81.37 13 | 423
AV16 75D21  |79.38 7 ] 421
avi7? | Asa2.0 |1 v/g | 14 Dana 6579
avig | 2213 |14.53 258 15 Ch Anmp 8600
aviy | 2215 423 16 4844
AV20 2215 . |44.1 17 5956
av21 | 2215 f45.1 18 . 5953
av22 | 2213 16.5 19 2880
Av23 | 2217 31.8 20 ¥ ) DB10
a2 | Asa2.0 (1v/g Y16 p2nd 4703

e R 6k g gt g

61

SEq
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. TABLE 8.3 INSTRUMENTATION SETUP SHEET

R A ol K P Bl ol il Pl I R
NO. * . |cH. No. » "0 | cALIB. * "YeleaLiB. fcm. im. .

ALl 302-2 60.9 229 2 fop 3137

AL2 | 2272 12.03 | | 22 MB58

AL3 2272 13.0 23 MA17

A4 | 2272 12.4 264 MAO1

ALS 2272 12.6 25 MAO7

AL6 2272 13.1 | | 26 MF83

AL7 2272 12.3 27 MB53

AL8 302-2 | 64.2 28 3138

ALy | 2272 12.57 29 NC67

AL10 2272 12.47 30 WG90

AL11 | 2272 11.77 31 MAO9

AL12 2272 12.5 32 MB57

AL13 12272 12.28 33 VF70

AL | 2272 |13.0 34 VF84

AL15 2272 12.49 35 MB55

ALl6 | 2272 12.15 | | 36 V601

AL17 | 2272 12.7 37 UF96

AL18 | 2272 124 y[38 ¢ MA1S8

0¢

9



TABLE 8.3 INSTRUH.QTION SETUP SHEET

R
Meas. | XPUCR. I ynucr. SIG, rape | TAPE | o_grapy | O-GRAPH | REMOTE 1} ,ecpp, RUN
o mope | *Doce com. | cnono.|  FS O-GRAM  Es consoLe | “S0 n DATE
, ¢ No. * CH. NO. ¢ . CAIJIBQ ¢ ¢ CALIB. CH. NO. i *
Pl |2103-500 | 42.0 22| 39 RAL4
FV3 38.5 41 RAL2
FV4 36.0 42 RA13
FV5 38.5 43 RA26
V7 43.5 44 RA30
36.0 42 RA13
43.0 40 RA27
Fvah  |2103-500 | 43.0 40 RA27
0SC.  |Rockland 11 vopk
VOICE
" ‘

154
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TABLE 8.4 TEST HISTORICAL LOG

RUN

1010

10/ 18[ 74

moved shaker V3 to outboard edge of car and removed
shaker dolly, conducted accel.Tap check AL4, AL17, AV9,
AV10, AV1Z bad (AL12 clezned cable)

rnm 1 DaTE Yo TEST DESCRIPTION REMARKS
‘ Force Multiplier Evaluation, Car Empt Started test 1923 would not
0900 10/17/74] 1 WB | Wide Band Sweep from 0.5 to 50 Hz % 0.2 Hz increments, increment frequency. Manu-
' CO/QUAD plot of AV17/F3, 20 1b-pk @ 10 Hz Ref. shaker al operation seems normal.
driving -through force multiplier. Synthesizer output Went into trouble shooting
set @ 1.0 V peak. ; mode. Found patch error
: corrected and resumed test.
1345 1 WB Repeat run 1 WB, and completed Monitored AV17/F3
1410 | 2 WB Completed 2 WB. repeat of 1 WB Monitored AV20/F3
1426 } ) 3 WB Completed 3 WB, repeat of 1 WB Monitored AV21/¥3
1438 6 4 WB_ | Completed 4 WB, repeat of 1 WB Moni tored AV24/F3
1520 | 10/17/74] 1 R | Completed rerun of 1 WB Verified accel. AVI7/F3
 operation and continued
0815 10/18/74] 5 WB- Completed run 5 WB, repeat of 1 WB Monitored AV18/F3
- 0855 | A6 WB Completed run 6 WB, repeat of 1 WB except as noted. Monitored AV1i/F3
: Kesponse amplitudes low, removed tape from stinger and 100 1lbs-pk input @ 10 Hz
went to rigid link. ref. shaker driving direct.
0914 6 WBR |Completed run 6 WBR, repeat of 6 WB Monitored AV17/F3
0935 - 7 WB .. | Completed run 7 WB, repeat of 6 WB Monitored AV2C/F3
0950 ¢ 8 WB ‘ Completed run 8 WB, repeat of 6 WB, relocated ALl to Monitored AL1/F3
E ' sense the same direction as AV17
: 9 WB Compizted run 9 WB, repeat of 6 WB. Response levels low, |[Monitored AV21/F3

Replaced cable on AV12
Set range on AL4
Replaced ch. amp. ALY7
AV9 and 10 OK

et

44
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TABLE 8.4 TEST HISTORICAL LOG

16 WB

- TIME DATE ;gN TEST DESCRIPTION REMARKS
o ' l-c‘:gzg% &g%;ipuﬁﬁ Evalyation, Cgi E%g;x '
1325 {10/18/74 10 WB | Completed run » repeat o except new shaker Monitored AV17/F3
lo_cation. - :
133»? 11 WB | Completed run 11 WB, repeat of 10 WB.- Mornitored AV20/F3
1358 i2 WB Coupleted run 12 WB, repeat of 10 WB except ref. force Monitored AV20/F2
| set @-20 Hz 150 lbs-peak. Add shaker V7, excited system :
- with local osc. Observed modes @~ 6 Hz, 17 Hz & 18.5 Hz. )
1530 ' Stopped testing.
- 0800 {10/21/74 Substituted force multiplier @ V3 locatior. moved AL18 to
: shaker end of multiplier, and ALl to input end of multi-
plier.
0935 13 WB | Completed run 13 WB, repeat of 1 WB. Monitored AV17/F2
0955 14 WB | Completed run 14 WB, repeat of 1 WB. Moni tored AL24/F3
1025 15 WB | Completed run 15 WB, repeat of 1 WB. Monitored AL18/F3
1039 -Completed run 16 WB, repeat of i WB Monitored AL1/F3

44
6€d



TABLE 8.4 TEST HISTORICAL LOG

RUN

all accel./force channels. ALl/charge amp. 21 has slight
amount of noise (.024V or .025g).

TIME DATE No TEST DESCRIPTION REMARKS
10/21/7 Track-Train GVS, Car Empty
Connected shakers V1, V3, V5 and V7 Monitored AV17/F3
Sweep Frequency. 0.5to0 10 Hz F3 280 mvrms
Force Ref: =240 lbs-pk @ 10 Hz on all shakers (280 mvrms) |7.07 mvims/1lb-pk
-Shaker Phase: 180V1, 0V3, 180V5 and 0V7
1320 1 K2 Completed run 1 NB (AV17/F3)
1330 Decay 1 | Tuned 6.35 1lst torsional mode and took decays on AV1, AVS, Decays look good
AV17 and AV24 real time - Slight wave form
distortion but no
beating apparent
Betuped 1st torsional mode @ 6.75 Hz with X~ 80 1lbs-pk
force per shaker (560 mvrms). Was in the process of taking
CO/QUAD data when power went out on computer. Reloaded
program and continued.
1527 Dwell 1
' Mode 1 Completed CO/QUAD tabulations for 6.75 Hz mode.
0755 |10/22/74 | Verifi- | Verified 6.75 Hz frequency from previous day by checking
: cation QUAD peak AV17/F3
09G7 Dwell 1 | Repeated dwell 1/mode 1 tabulations, found error in gain * Verified AVB reads low
Mode 1 settings from previous day of AV1l, AV8, AVi7 and AV24.
Repeat Other data had good repeatability.
Set up and repajred tape deck, lost pwr on 1923, reloaded
‘ program, switched power to unload 1923 circuit.
End 10/22/74 | Decay 2 | Replaced charge amp on AVI4 CO/QUAD data reading for 6.75
Shift Hz mode was high.
0730 |10/23/74 Replaced AV8 with 5g strain gage accel. Checked noise on

A4
o%d



TABLE 8.4 TEST HISTORICAL LOG

AN

TIME DATE ggN TEST DESCRIPTION REMARKS
Track-Train GYS, Car t
Observed same # shift on AV8 as previously indicated
with 2g accel. Verified § of instrumentation found
shift in Dara amp. which was used for meas. AV8. Re-
placed Dana amplifier and verified @.
1000 |10/23/74 Repeat. Completed repeat of mode 1, dwell 1 Ref. force
: Model - - F3 560 mvrms @ 6.75 Hz
Dwell 1 707 mvrms/100 lbs-pk
1010 Decay 2 | Raised gains on AV1, AV8, AV17 and AV24 by a factor of
10 (10v/g). Recorded two decays on tape for the 6.75 Hz
mode. Returned gains back to times 1 (1 v/g).
2 NB Shakers: Vi, V3, V5 and V7 Monitored AV1/F3
Sweep Freq: 0.5 to 5 Hz Ref. force
Force Ref: 22 80 1bs-pk/shaker o F3 560 mvrms @ 5 Hz
.| Shaker #: V1 and V7=0% V3 and V5180 ¢ 7.07 mvrms/1b-pk
1052 '. Completed run 2 NB (AV1/F3) ‘
1214 {10/23/74| 3 NB Completed run 3 NB, repeat of 2 NB except as noted *. *Monitored AV8/F3
' 2nd mode 3.5 Hz
1230 4 NB Completed run 4 NB, repeat of 2 NB except as ﬁoted *, *Monitored AV17/F3
1240 5 NB Completed run 5 NB, repeat of 2 NB except as noted *, *Monitored AV24/F3
Mode 2 Tuned 2nd mode 1st torsidnal suspension mode @ 3.45 Hz. Ref. force Fl, set @ 450
Dwell 2 | Obtained CO/QUAD values for AV1, AV8, AV17 and. AV24 plus mVYImS
forces 7..07 mvrms/1b-pk
17WB Shakers: V1,V3,V4,V5,V7 ; Sweep Freq.: 10-50Hz;
1315 1 Force Ref.: 280 lbs-pk On V&4 (560mvrms@ 20Hz) Monitored AV12/F4&
‘ 720 1bs-pk On All Otheg Shakers (141mvrms) 7.07mvrms /1b-pk
' sh. : =00 @ ;. Vie . .
—13%% T89E Completed Run 18%B,Repeat 17WB Except AS Noted * * Monitored AV9/F4
1335 19WB Completed Run 19WB,Repeat Of 17WB Except As Noted* * Monitored AV16/F4

A4
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TABLE 8.4 TEST HISTORICAL LOG

1002

and 16, F4 and 0SC. Raised gains by a factor of 10 times
on accel. ch.

: ~ " RUN
TIME DATE NO. TEST DESCRIPTION REMARKS
S Track~-Train GVS, Car Empty ‘
1355 {10/23/74 |20 WB Completed run 20 WB, repeat of 17 WB except as noted *, *Monitored AL12/F4
Moved freight car ‘couplers to one side and detuned mode.
1415 21 WB Completéd run 21 %B, repeat of 17 WB. Spiked éouplers withh Monitored AV12/F4
wood wedges to reduce their motion. .
1428 22 WB Wedges added. Completed run 22 WB, repeat of 17 WB. Monitored AV12/F4
r Added wedge to center brake rod.
1455 ’ 23 WB Completed run 23 WB, repeat of 17 WB Monitored AV12/F4
. 1517 K ' ' 24 WB Completed run 24 WB, repeat of 17 WB, except as noted *. *Monitored AL12/F4
0810 110/24/74 | 25 WB Tied off center brake rod in two places Monitored AV12/F4
In the center of the car
Completed run 25 WB, repeat of 17 WB.
-~ 0830 26 WB Secured ropes holding center brake rod. Monitored AV12/F4
Completed run 26 WB, repeat of 17 WB.
0840 Mode 3 Tuned mode 3 lst vertical bending @ 29.65 Hz. Force ref. F4 560 mvrms
Dwell 3 - 7.07 mvrms/1b-pk
- 0903 Decay 3 | Recorded decays on AV9, 12, 13 and 16 real time @ 29.65 Hz
' Noticed slight beat in decay. Returned by peaking quadra-
ture @ 29.53 Hz and took decays noticed slight mode drift
returned @ 29.57 Hz.
0928 Mode 3 Took CO/QUAD tabulations of mode 3 @ 29.57 Hz Force ref. F4 @ 560 mvrms.
Dwell 3
Decay 4 | Recorded on mag. tape,mode 3 decays,meas. Av9, 12, 13 Recorded Three Decays 1St

Decay Void . 29.57 Hz

£
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TABLE 8.4 TEST HISTORICAL LOG

RUN

TIME. DATE NO TEST DESCRIPTION REMARKS
Track-Train GVS, Car Empty
10/24/74 Repaired fan cable on shaker V3
Moved shakers V2 and V4 to middle outboard sides of car
shaker configuration as follows:
V1/Amp 1 VSGe?p 4 V7/Amp 6
0% 180°¢ 094
180°¢ 0°¢ 1800
v3/Amp 3 vo/atp 2 VS/Amp 5
Shakers: V1, V3, V5, V7, V8 and V9
Sweep Freq: 10-50 Hz ‘
Force Ref: 2= 40 lbs-pk on V8 and V9 (282 mvrms)
22 20 1bs-pk on all others (141 mvrms)
Shaker @: V1, V7 and V9=0°¢2, Force ref. F4 set @ 10 Hz
V3, V5 and V8=180 ¢ 282 mvrms, 7.07 mvrms/1b-
; ' ‘ ‘ pk
1315 27 WB Completed run 27 WB - Monitored AV1/F4Ny9 shaker
‘ fan not working, open
motor circuit,used external
fan.
1345 | Decay 5 | Recorded decay @ = 17 Hz,remote osc.;on AVl, 8, 17 and 24,
also AL12 ‘ _
1422 Mode 4 Tuned mode 4 2nd torsional by peaking quadrature AV1/F4 @ | Force ref. F8 280 mvrms
‘ Dwell & | 17.64 Hz. Took CO/QUAD tabulations of mode 4 @ 17.64 Hz 7.07 mvrms/1b-pk
1443 Decay 6 | Recorded decay 6 on mag. tape, 2 decays,meas. AVl, 8, 17, 17.64 Hz

24, AL12, F8 and osc. Raised gains on accels. by a factor
of 10 times. S.G. accels. only.

A
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TABLE 8.4 TEST HISTORICAL LOG

- TIME DATE ;gN TEST DESCRIPTION
; Track-Train GVS, Car Empty
10/25/74 Recorded decays for modes 1, 3 and 4 on permanent records.

Repaired fan on shaker V9. Took photographs of inst. and
shaker locations and overall setup. Installed height
sensor in 4th air bag setup. Installed flexures on
shakers V8 and V9 stinger assemblies.

A
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- TABLE 8.4 TEST HILSTORICAL LOG

TIME

DATE

RUN
NO.

TEST DESCRIPTION

REMARKS

0910

11/4(74

Track-Train GVS - Car Full

Car raised on air suspension system

Used GN, supply.

1005

6 NB

Connected shakers Vi, V3, V5 and V7 _
Freq. Sweep: €.5 Hz to 15 Hz, .2 Hz increment

'Force Ref: =~ 100 1lbs-pk @ 10 Hz all shakers

Shaker @: V1 and V5=0%, V3 and V7-180%%
Completed run 6 NB (AV17/F3)

Monitored AV17/F3
F3 707 mvrus

Approx. 100 lb-pk
(7.07 mvrms/1b-pk)

1055

Mode 1
Dwell 1

| Tuned mode 1, lst torsional mode @ 6.75 Hz.

Found bad
accel. channel AL12. adjusted noise, cleaned microdot
connector and continued taking mode. :

1355

28 WB
29 WB
Repeat
of 28 WB

Shakers V1, V3, V5, V7, V8 and V9

Freq. Sweep: 5 Hz-50 Hz

Shaker @: V1, V9 and V7=0%, V3, V5 and V8=180°%
Force ref. V8 @ 2100 1b-pk all other @ = 100 1b-pk
Completed run 28 WB

Monitored AV1/F8

V3 flexure broke
Replaced & Repeated Sweep

1410

y

30 WB

Shakers V1, V3, V5, V7, V8 and V9

Freq. Sweep: 5-50 Hz

Shaker #: V1, V3, V5 and V7=0% V8 and V9=180°%
Force Ref:2-2100 1b-pk all shakers

Completed run 30 WB

Monitored AV1i2/F8

11/5/74

Installed force multiplier's at shaker positions V3 and
V7 and checked operation, shimmed multiplier center base
area.

11/6/74

Installed force multiplier's at shaker positions V1 and
V5, photographed control room, checked out inst. noise
levels, operation, etc. Replace charge amp. on AL12.

1030

11/7/74

Tuned 1st torsional mode @ 7 Hz
Shakers: V1, V3, V5 and V7
Shaker @: V1 and V5:0Q V3 and V7=180°¢

Monitored AV17/F3
Shaker V7 car stinger
attachment broke

2¢
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TABLE 8.4 TEST HISTORICAL LOG

TIME DATE Sgg TEST DESCRIPTION REMARKS
11/7774
: Irack-Train GVS - Car Full
7 NB | Shakers: VI, V5:0% V3 and V7=180% Monitored AV17/F3
Freq: 2-10 Hz ‘
_ -Shaker Force Ref: 20 30 1lb-pk (200 mvrms @ 10 Hz)
1225 Completed run 7 NB
1305 Mode 1 Tuned lst torsional mode @ 6.3 Hz Monitored AV17/F3 .
: Dwell 1 . : Force ref. F3 @10 1bs
' 73 mvrms .
8 NB Shakers: V1, V7=0%, V3, V5=180% Monitored AV1/F3
Freq: 1-10 Hz
Shaker Force Ref: 2 30 1b-pk (200 mvrms @ 10 Hz)
1325 Completed run 8 NB
1335 9 NB Completed run 9 NB Monitored AV8/F3
1340 10 NB Completed run 10 NB Monitored AV17/F3
1345 ' 11 NB Completed run 11 NB Monitored AV24/F3
1405 |11/7/74 |Mode 2 Tuned 1lst rigid body torsional @ 3.3 Hz. Took CO/QUAD - Monitored AV17/F3
\ Dwell 2 data on AV1, AV8, AV17 and AV24, Fl and FS, F7 :
Force Ref:  F3 110 mvrms~15.5 1b-pk
12 NB Shakers: V1, V9, V7=0°¢;- V3, V8, V5=180°¢ Monitored AV1/F8
Freq: 5-20 Hz
Force Ref: 230 1bs-pk all shakers 200 mvrms @ 10 Hz
1445 Completed run 12 NB
1500 Mode 3 Tuned 2nd torsional mode @ 8.6 Hz Monitored AV1/F8
Dwell 3 ~ -
1507 13 NB Completed 13 NB, repeat of 12 NB except as noted *. *Monitored AL1/F8
1515 Mode 3 Tuned 2nd torsional mode @ 8.85 Hz Monitored AL1/F8
Dwell 3

et
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TABLE 8.4 TEST HLSTORICAL LOG

Shakers: V1, V7=00 @, V3, Vv5=180° ¢

TIME | DATE :}g“ TEST DESCRIPTION REMARKS
Track-Train GVS, Car Full
111/8/74 . |Mode 3 Took data on 2nd torsional mode. 8.85 Hz,tuned mode on Monitored AL1/F8
. |pwell 3 | AL1/F8,completed mode 3, replaced AL12. BNC to microdot, Force ref. F8
, : noisey channel, replaced microdot cable on AL18 230 1b-pk 210 mvrms
0900 Completed mode 3
Repaired brake on tape deck in prep. for decays
|11/8/74 |Decay 7 | Took Decay 7,8,8.85 Hz,recorded on magnetic tape AL1, AV1, |Recorded 2 decays
8 | AV8, AV17, AV24 F8 and 0sC. Monitored AL1/F8
Shakers: V1, V9, v7=0° @, V3, V8, V5=180° §
Force Ref. F8 210 mvrms &~ 30 1lbs, pk
1220 Completed decay 7
1230 Decay 9 | Took decay 9,10, 3.3 Hz, recorded on mag. tape, AL1, AV1l, }Recorded 2 decays
10 | AV8, AV17 Av24 F3 and OSC. Monitored AV17/F3
Shakers: V1, V7=0° @, V3, V5:180° ¢
‘Force Ref: F3 110 mvrms = 15.5 1b-pk
| Completed decay 8
1237 Decay 11 | Took decay 11, 12 6.3 Hz, recorded on mag. tape, ALl1, AVl, | Recorded 2 decays
12 | AV8, AV17, AV24, F3 and osc. Monitored AV17/F3
| Shakers: Vi, V5:0° ¢, V3, V7=180° ¢@ Returned gains on
| Force Ref: F3 74 mvrms = 10 1b-pk accels. to 1 Gp range
‘| Completed decay 9
1330 31 WB Shakers V1=0° @, V3s180° ¢, V7=00 @, V5= 180° @ Monitored AV17/F3
Freq: 1-50 Hz
Force Ref: 200 mvrms @ 10 Hz == 30 1b-pk
1435 Dwell & Tuned 4 mode @ 13.6 Hz and took data, looked @ decays Monitored AV17/F3
: Mode 4 | on scope (no beating), shakers V1, V7= 0° ¢, V3, V5=180° ¢
! Force Ref: F3 78 mvrms =11 1lbs-pk
11/8/74 |Decay 13 | Took decay 13 and 14'5)13 6 Hz, recorded on mag. tape. Recorded 2 decays
14 | AL1, AV1, AVB, AV17, AV24, F3 and OSC.

(A4
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TABLE 8.4 TEST RISTORICAL LOG

RUN

TIME | DATE o TEST DESCRIPTION REMARKS
11/8/74 |Decay 13| Force Ref: F3 78 mvrms % 11 1b-pk
1440 N 14 } Completed decay 13, 14 ; .
1530 * Moved shakers V8 and V9 to car center beam
11/11/74 |32 WB | Shakers: VI, V3, V5 and V7=00 § Monitored AVI2/F3
. Freq: 1-50 Hz Movies were taken
Force Ref: F3 200 mvrms @ 10 Hz = 30 1b-pk
1 Lost air shakers stopped a = 35 Hz
Reset air and continued
0955 Completed run 32 WB
14 NB Tuned 1lst vert. rigid body suspension mode @ 2 Hz and Monit ored AV17/F3
conducted sweep. '
1030 Completed run 14 NB setup same as 32 WB
1040 15 NB | Completed run 15 NB, répeat of 14 NB except as noted *, *Monitored AV1/F3
1045 16 NB Completed run 16 NB, ‘repeat of 14 NB except as noted *, *Monitored AV8/F3
1050 ‘ 17 NB Completed run 17 NB, repeat of 14 NB except as noted *. *Monitored AV24/F3
1056 - ' 18 NB Completed run 18 NB, repeat of 14 NB except as noted *, *Moni tored AV12/F3
11/11/74 | Dwell 5 | Tuned 1lst vert. rigid body mode @ 2.15 Hz., Based on NB Monitored AV12/F3
Mode 5 Sweeps 14-17 CO values. Took CO/QUAD data on AVl1, 8, 12, | Force ref. F3 = 100 mvrms
‘ 17 and 24
1230 Completed test.

.
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TABLE 8.4 TEST HISTORICAL LOG

TIME

DATE

~ RUN

NO.

TEST DESCRIPTION

1310

11/11/74

19 NB

Irack-Train GVS, Car Full

Shakers V1, V3, V5 and V7 = 0° #, V& and V4A = 180° ¢
Freq: 5~20 Hz '
Force ref. F4 707 mvrms @ 10 Hz = 100 1lb-pk

Completed 19 NB
A v7

V4 -
&
. \lr?A

V3 VS

Force Distribution: V1, 3, 5, 7 & 30 1lb-pk
V4, V4A 2 100 1b-pk

Monitored AV12/F4

1513

Y

Dwell 6
Mode 6

Tuned 1lst vert. bending @ 11.9 Hz
Force Ref: F4 707 mvrms = 100 1b-pk

Tuned lst vertical bending @ 12.3 Hz

Force Ref: F4 350 mvrms & 50 1b-pk
Completed dwell 6, mode 6

Monitored MV12/F4
Took F4 = 100 1bs and 50
1bs

Took mode @ 12.4 Hz also

0915

11/12/74

Dwell 7
Mode 7

Tuned 1st vert. bending @ 14.55 Hz

Force ref: F4 707 mvrms = 100 lb-pk @ 10 Hz
Force Ref: F4 350 mvrms =~ 50 1b-pk @ 10 Hz
Returned 14.75 Hz

Completed dwell/mode 7

Monitored AV12/F4
Took F4 = 100 1bs and 50

- 0935

33 WB

Shakers V1, V3, V5 and V7 = 0° ¢
Force Ref: F3 350 mvrms = 50 1b-pk @ 10 Hz
Freq: 5-50 Hz, completed 33 WB

Monitored AV9/F3

1037

34 WB

Shakers V1, V3 = 0° @, V5, V7 = 180° ¢
Force Ref: F3 440 mvrms*62 lb-pk @ 10 Hz
Freq: 5-50 Hz
Completed run 34 WB

Monitored AV9/F3

694



TABLE 8.4 TEST HISTORICAL LOG

TIME DATE ggN TEST DESCRIPTION REMARKS
11/12/74 Track-Train GVS, Car Full
| Mode 8 | Tuned 2nd vertical bending mode @ 20.2 Hz Monitored AV9/F3
Dwell 8 | Force Ref: F3 67.0 mvrms le—lb-pg @ 20 Hz
Shakers V1, V3 = 0° ¢, v5, v7 = 180° ¢
1214 Completed mode 8, dwell 8
Mode 9 | Tuned 2nd vertical bending mode @ 17.1 Hz Monitored AV9/F3
Dwell 9 | Force Ref: F3 88 mvims = 12 1b-pk @ Hz
Shakers: V1, V3 =0° ¢, V5, V7 = 180° ¢
1240 Completed mode/dwell 9 o :
1406 Decay 13 Recorded decays on mag . tape Freq. 17.1 Hz
/16 | Completed decay 15/16. recorded AV1, 8, 9, 12, 17, 24, F3 |
and OSC.
1417 Decay 17/] Completed decay 17/18, repeat of 15/16 except freq. & Force| Freq. 20.2 Hz
' . 18 | Distribution .
1425 Decay 19/] Completed decay 19/20, repeat of 15/16 except freq.& Force | Freq. 2.15 Hz
20 | Dist. :
1437 Decay 21/] Completed decay 21/22, repeat of 15/16 except freq.& Force | Freq. 14.75 'Hz
22 | Dist.
23/24 | Completed decay 23/24 ‘ Freq. 14.55 Hz
1455 Decay 25/} Completed decay 25/26, repeat of 15/16 except freq.& Force | Freq. 12.3 Hz
26 | Dist. ,
. 27/28 27/28 ‘ Freq. 11.9 Hz

()
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TABLE 8.4 TEST HISTORICAL LOG

TIME DATE §gn TEST DESCRIPTION REMARKS
A T ) TRE_TRN GVS_(Sys Test)
11/13/74 Moved truck into south position moved force multipliers
to clear truck. Set up in preparation for 'Car Full on
Trucks" configuration. Repositioned V4 & V4A to clear
hoppers when car is lowered on trucks.
T ea—— m:

11/14/74

Finished installing trucks under car. Modified force
multipliers for clearance. Reduced decay data to permanm
records. Taped checked All inst. and checked noise levels
Loaded CO/QUAD program - into computer.

qt

5 WB

Shakers V1, V3, V5, V7 = 0°¢

11/15/75 | Monitored AV9/F3
Freq. 2-50 Hz w/friction shoes
Force Ref. F3 X~ 30 1lb-pk, 200mvrms @ 10 Hz
All other forces same
0905 Completed Run 35 WB
36 WB Shakers V1, V3 = 0°¢, v5 v7 - 180°¢ Monitored AV9/F3
’ Freq. 2-50 Hz ' w/friction shoes
Force Ref. F3 X 30 lb-pk, 200 mvrms @ 10 Hz
All other forces same
0915 - Completed run 36 WB
0930 37 W8 Completed Run 37 WB, repeat of 36 WB except as notéd * *Monitored AV12/F3
w/friction shoes
38 WB *Monitared AV12/F3

Completed Run 38 WB, repeat of 35 WB except as noted *

w/friction shoes

TS R . - a .. S
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TABLE 8.4 TEST HISTORICAL LOG

TIME DATE :gN TEST DESCRIPTION REMARKS
TRE TRN GVS SYS TEST
11/15/74 |Mode 1 Tuned lst vertical truck mode @ 6.31 Hz Monitored AV12/F3
Dwell 1 | Shakers: V1, V3, V5, V7 = g% o o w/friction shoes
Force Ref. F3=0'® Fl=0"¢ F5=0 ¢ F7=0"¢ :
J¥ my 130 mv 136 v 136 mv
1020 Completed Mode/Dwell
1055 Tuned 2nd vertical truck mode @ $.26 Hz Monitored AV9/F3
Disabled friction shoes between side frame and w/friction shoes
1500 ; bolster,completed north end of car
'11/18/74 Continued friction shoe pin installation ,
‘ Put RMS meter in for calibration
, {Gave charge Amps to AVL for mortar
' ‘fire test completion. :
11/21/74 Installed charge amps, set sensitivitdes Monitored AV12/F3
Checked noise levels o w/o friction shoes
39 WB Shakers V1, V3, V5, V7 =0 ¢ Lost shaker fans
Freq. 2-50 Hz Force signals were
Force Ref. F3 =~ 30 lb-pk, 200 mvrms @ 10 Hz distorted
All other forces same
1430 Completed Run 39 WB
| 0812 11/22/74 | 40 WB Completed run 40 WB, repeat of 39 WB Monitored AV12/F3
Freg. 1-50 Hz
0829 41 wWB Completed run 41 WB, repeat of 36 WB except as noted * Monitored AV9/F3

*Freq. 1-50 H%
V5 &7 = 1§0¢
VI&3 =0¢

¢
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TABLE 8.4 TEST HISTORICAL LOG

RUN

TII'E' DATE NO TEST DESCRIPTION REMARKS
TRK TRN GVS (SYSTEMS TEST
0940 11/22/74 | Mode 1 Tuned 1st vertical rigid body truck mode @ 2.126 Hz Monitored/Avi2 /F3
| Dwell 1 | Shakers: V1, V3, V5, V7 = 0°%¢ F3 = 200 ovrms@ 10 Hz
' Force Ref.  E3 Fl1 F5 F7
mvrms 11 22.5 12.5 6.5
1036 Mode 2 Tuned lst vertical rigid body pitch truck mode @ 2.85 Hz Monitored Av9/F3
Dvell 2 | govers: VI, V3 = 0%¢ , VS, V7 = 180° ¢ F3 = 200 mvrus @ 10 He
Force Ref. F3 F1 F5 - F1
4 mwvrms 10 15 14 15
1315 Mode 3 Tuned 1lst vertical bending mode @ 12.79 Hz Monitored Av12/F3
Dwell 3 | o rere: V1, V3, VS, V7 = 0°4 , V4, V4A = 180°% F3 = 200 mvrms @ 10 ¥z
Force Ref. F4 F1L  _F4A F3 F5 F71
mvrms 195 100 183 96 80 70
1505 Mode 4 Tuned lst vertical bending mode @ 14.96 Hz Monitored Av12/F3
Dwell & Lost shaker fan F4A

Shakers: VL, V3, V5, V7 = 0%¢ , V4 = 180%

Force Ref. _F3 _F1L _F4 F5_ _F7
mvrms _200 128 204 132 104

200
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TABLE 8.4 TEST HISTORICAL LOG

TIME DATE ggN TEST DESCRIPTION REMARKS
7 TRK TRN GVS (SYS TEST)
1527 11/22/74|Mode 5 Tuned 2nd vertical bending mode @ 17.45 Hz Monitored AV9/F3

Dwell 5

Shakers: V1, V3 = 0% , V5, V7 = 180°¢

Force Ref. F3 _F1 _F5 ;1“_7_
mvrms

Tuned 2nd Vertical bending Mode @ 17.9 Hz

0905 11/25/74|Mode 5 Monitored AV9/F3
(el 5 | gakers: V1, V3 = 0% , V5, V7 = 180%
Force Ref. E3 F1 F5 F7
i mvrms 683, 67 62 67
0935 Mode 6 Tuned 2nd vertical bending mode @ 19.5 Hz Monitored AV9/F3
well 6 | guakers: V1, V3 = 0°% , VS5, V7 = 180°¢
Force Ref. F3 F1 F5 F7
mvrms - 63 - 48 49 45
Decay 29 | Freq 19.5 Hz ° . o Monitored AV9/F3
30 | Shakers: V1, V3 =0°¢ , V5, V7 = 180'¢
Recorded: AVLl, AV8, AV9, AVi2, AV17 & A24
F3 & OSC
Decay 31/B2 Freq. 17.9 Hz Set all force dist.and ¢ in accordanck 14.96 Hz beating
‘ '33/B4 Freq. 14.96 Hz with modes 1-6 resp.
1105 35/B6 Freq. 12.79 Hz
37/B8 Freq. 2.85 Hz
1315 39/k0 Freq.2.126 Hz

S
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TABLE 8.4 TEST HISTORICAL LOG

TIME DATE ggN TEST DESCRIPTION REMARKS
, TRK TRN GVS (SYS TEST)
1355 1 11/25/74 |42 WB Shakers V1, V7 = 004’_ , V3, V5 = 180095 Monitored AV17/F3
. Force Ref: F3 = 200 mvrms @ 10 Hz
1405 43 WB Shakers V1, V5 = 0% ,.V3, V7 = 180°% Monitored AV 17/F3
Force Ref: F3 = 200 mvrms @ 10 Hz
1500 iMode - 7 Tuned lst rigid bodyotorsional mode @ 30 .15 Hz Monitored AV 17/F3
Dwell 7 | Shakers: V1, V7 =0¢ , V3, V5 =180 ¢
FL B E F7
mvrms 80 60 72 90
1505 Decay 41 | Recorded decays AV1, AV8, AV17
+ 42 | AV24 F3 & 0SC @ 3.15 Hz
13G0 11/26/74 Mode 8 Tuned 1st torsional @ 6.16 Hz o Monitored AV17/F3
Dwell 8 Shakers: V1, V5 =0 ¢ , V3, V7 =180 ¢ Forces distorted
’ F1 F3 FS F1 Evaluated drift problem
mvrms 56 21 10 32
1355 Mode 8 Returned mode 8 withohigh force input @ 6.3 Hz Monitored AV17/F3
Dwell 8 Shakers: V1, V5 = 0°¢ , V3, V7 = 180°¢ Rel. motion between
F1 F3 F5 F71 car & bolster
mvrms 98 9 88 86

qsd



TABLE 8.4 TEST HISTORICAL LOG

TIME DATE ggN TEST DESCRIPTION REMARKS
TRK TRNGVS (SYS TEST)
115 |11/26/7% [Decay 43 | Record decays AVL, AVS, AV17, AV24, ALl F3, 0SC @ 6.3 Hz | Monitored AV1Z/F3
1&20 Decay 45 | Recorded decays AVl, AV8, AV17, AV24, ALl Monitored AV17/F3
46| F3, 0sc @ 6.16 Hz
1503 Mode 9 Tuned 3rd torsional modev‘@ 14.48 Hz o Monitored AV17/F3
Dwell 9 | Shakers: V1, v7 = 0% , V3, V5 =180 ¢ :
F1 F3 F5 F7
mvrms 78 19 80 81
1515 Decay 47 Recorded decays AVl, AVS, AV17, AV24, ALl, AL9 Monitored AV17/F3
| + 48 | F3, 0SC @ 14.48 Hz
0820 11/27/74 [Mode 10 Tuned 2nd torsional mode @ 9.0 Hz Monitored AV17/F3
: Dwell 10 | Shakers: V1, V7 = 0% , v3, V5 = 180°%
mvrmas 134 - 126 125 . 126
0826 Decay 49 | Recorded decays. AV1, AV8, AV17, AV24, AL1l, ALS Monitored AV17/F3
50} F3 & 0SC @ 9.0 Hz ' ‘
0917 ‘Mode 11 Tuned ? 6th torsiona% mode @ 18.7 Hz o Monitored AV17/F3
Dwell 11 | Shakers: V1, V7 =0°¢ , V3, V5 = 180 ¢ AL4, AL16 Decays
1 B B E
mvrms 38 27 25 54
0928 Decay 51 | Recorded decays AVl, Av8, AV17, AV24, AL4 Monitored AV17/F3
52 AL16 F3 & 0SC @ 18.7 Hz
1020 Mode 12 Tuned lst diagonal mode @ 12.56 Hz Monitored AV17/F3
Dwell 12 | Shakers: V3 & V7 = 180°¢ Decay ALl, AL16
B _F
' mvrms 114 109

(1
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TABLE 8.4 TEST HISTORICAL LOG

TIME ' DATE ggN TEST DESCRIPTION - REMARKS
) TRK TRN GVS (SYS TEST)
1024 11/27/74 Decay 53 | Recorded decays AV1, AV8, AV17, AV24, ALl, AL16 Monitored AV17/F3
54| F3 & 0SC@ 12.56 Hz
1050 Mode 13 Tuned 2nd diagonal mode @ 13 Hz Monitored AV1/F1
Dwell 13 | Shakers: V1 & V5 = 0%¢ Decays AL1, AL16
FlF5
mvrms = 109 76
1055 Decay 55| Recorded decays AV1l, AV8, AV17, AV24, ALl Monitored AV1/F1
56 | AL16, F1 & 0SC @ 13.0 Hz :
1325 Mode 14 Tuned ? torsional mode @ 16.44 Hz Monitored AV17/F3 :
Dwell 14 | Shakers: V1, V5 = 0% , V3, V7 = 180% !
FL F F5 FI
‘mvrms 5 104 99 75
1330 Decay 57 | Recorded decays AV1, AV8, AV17, AV24, ALl Monitored AV17/F3
58 | AL16, F3 & 0SC @ 16.44 Hz
1425 Mode 15 Tuned ? Torsional mode @ 20.4 Hz o Monitored AV17/F3
Dwel). 15| Shakers: V1, V5 = 0° , V3, V7 = 180 ¢
Fl F3 F5 F7
mvrms 37.5 22.5 24 17.5
1430 Decay 59 | Recorded decays AV1, AV8, AVi7, AV24 Monitored AV17/F3
60 { ALS, AL12, F3 & 0SC @ 20.4 Hz 7
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TABLE 8.4 TEST HISTORICAL LOG

Freq 1-50 Hz
F3 et al. = 200 mvrms @ 10 Hz

Force Ref:

TIME DATE i’;gN TEST DESCRIPTION ‘ REMARKS
OLL STOX EVALUATION -
R Ll Ll Pads
1305 12/2/74 }44 WB Installed roll stop blocks <N \@ S—} Monitored AV12/F3
| Shakers: V1, V3, V5, & V7 = 0% " NpBolster A1l other shakers equal
Force Ref. F3 = 200 mvrms 25 30 1b-pk @ 10 Hz - to F3 force ref.
Freq 1-50 Hz :
1320 45 WB Shakers: Vi, V3 = 0¢ , V5 V1= 180" ¢ Monitored AV9/F3
Force Ref F3 = 200 mvrms 2230 1b-pk @ 10 Hz All other shakers equal
Freq 1-50 Hz to F3 force ref -
‘Took movies
t
1400 46 WS Shakers: V1, V7 = 0°¢ , V3, V5 = 180% Mopitored AV17/F3
' Force Ref F3 et al = 200 mvrms = 30 1b-pk @ 10 Hz _
Freq 1-50 Hz Took movies
1425 47 WB Shakers: V1, V5 = 0°% , V3, V7 = 180% Monitored AV17/F3
Force Ref F3 et al.= 200 mvrms = 30 1lb-pk @ 10 Hz
‘ _ Freq 1-50 Hz
1450 i 48 WB Repeat of 45 WB Monitored AV9/F3
0945 r12/3/ 7% |49 WB Removed steel roll stop blocks & installed wooden wedges Monitored AV12/F3
‘ Shakers: V1, V3, V5 & V7 = 0°¢
Freq. 1-50 Hz
Force Ref F3 et al.= 200 mvrms @ 10 Hz
1000 |50 ws shakers V1, V3 = 0% , V5, V7 = 180°% Monitored AV9/F3
Freq 1-50 Hz
Force Ref F3 et al.= 200 mvrms @ 10 Hz
1015 51 WB Shakers V1, V7 = 0°% , V3, V5 = 180°¢ Monitored AV17/F3
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TABLE 8.4 TEST HISTORICAL LOG

@f?!r

DATE ﬁgn TEST DESCRIPTION REMARKS
| 1273774 ROLL STOP EVALUATION

1025 | 52 WB Shakers V1, V5 = 0°¢ , V3, V7 = 180% Monitored AV17/F3
Freq 1-50 Hz
Force Ref: F3 et al.= 200 mvrms @ 10 Hz

1045 53 WB Removed blocks on east side Monitored AV17/F3
Repeat of 52 WB

1100 54 WB Repeat of 51 WB Monitored AV17/F3

1210 55 WB Repeat of 50 WB Monitored AV9Y/F3

1225 56 WB Repeat of 49 WB Monitored AV12/F3

' Removed remaining wood blocks
12/10/74 Completed Data Reduction- Decay Data

1/2/75

Completed Data Reduction- Mode Shape Plots
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