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ENVIRONMENTAL TEST REPORT
ENGINEERING DIVISION
TECHNICAL SUPPORT ACTIVITY
FORT MONMOUTH, NEW JERSEY 07703-5301
DELSD-EE 30 September 1985
DELSD-E REPORT NO. 71
SUBJECT: Environmental Test of CUCV Center-mount Brackets for AN/VRC-12 Radios

]. BACKGROUND:

Two developmental brackets for installation of AN/VRC-12 Radios in the CUCV
(Commercial Utility Cargo Vehicle) are being considered as replacements for existing
mounting brackets. The new brackets, one produced at Ft. Carson, CO, and the other by
General Motors, Inc., are installed on the center console between the driver seat and
passenger seat in the front of the vehicle's passenger compartment. Both brackets hold
the radios in the vertical or nearly-vertical position, as opposed to the horizontal
position, for which the radio was designed. It was requested by the Mobile Systems
Branch, Engineering Directorate, CECOM, that the two brackets be tested to determine
if the brackets and the attached electronic equipment can withstand the shock and
vibration environments they are likely to experience under field conditions when
mounted in the CUCV. It was also requested that the RT-524/VRC Radio be tested to
determine if changed thermal characteristics due to vertical orientation will cause
degradation in the performance of the radio.

2. PURPOSE:

The purpose of this test was threefold:

1) To test the ability of the two brackets to survive the CUCV shock and
vibration environments.

72) To test the ability of the P}N/VRC-IZ Radios with their shock mounts, to
survive the CUCV shock and vibration environments, as mounted on the two

brackets.

3) To test the ability of the RT-524/VRC Radio to survive the thermal
environment it will experience in the fielded application, when mounted
vertically.

3. DISCUSSION:

a. The environmental tests were conducted by personnel of the Environmental
Test Branch, Technical Support Activity, Fort Monmouth, New Jersey. The
environmental test laboratories used are located in Building 2704, Fort Monmouth,
New Jersey.

b. The AN/VRC-12 Radios used in this test were two RT-524/VRC Receiver-
Transmitters (S/N 40032 and S/N 46894) and one R-442/VRC Receiver (S/N 7885).
These radios and the mounts which hold them were taken from the field and had
been used for a number of years.




c. The vibration level was tailored for the specific application in the CUCV.
Because of the absence of the requirement for the Coarse W ashboard Section of
the Munson Road Test for the CUCV, Curve V from MIL-STD-810C, Method 516.2
Procedure VIII was reduced to 0.5 inches double amplitude (D.A.) f;om 5 =735 Hz’
The basic design shock level from MIL-STD-810C, Method 516.2’, Procedure I wa:;
20 G's peak, because of the classification of the CUCYV as a truck.

d. The Ft. Carson bracket was first tested with one transmitter mounted on it
(See Figures 1 and 2). After this preliminary vibration testing at a reduced level
(0.5 G peak sine), the bracket was modified by the addition of rubber pads (See
Figure 3), to prevent chattering of the radios against the bracket. The Ft. Carson
bracket was then tested at the full level (1.5 G peak sine), with two transmitters
attached and the rubber pads in place.

e. E[ectrica} performance testing was done by laboratory personnel, using the
following equipment (See Figure 4):

1) Logi Metrics Model 925 Signal Generator.

2) Bird Model 43 Wattmeter, with plug-in module, Model 100A, 25-60 MHz
100 watt. :

3) Dummy Load, Model DA-412A/U.

4) Fluke Model 7260A Frequency Counter.

5) Attenuator, 20db, 50 watt.

4. SINUSOIDAL VIBRATION TEST:

a. Requirement: The equipment shall withstand vibration induced during
vehicular transport, as installed within a military vehicle, over all types of roads
and cross-country terrain.

b. Test Facility: The radios were tested on the MB Model C-200 Vibration
Exciter. An L.A.B. Horizontal Motion Slip Table was utilized for motions other
than vertical. The following equipment was also used during the test:

1) Endevco Model 2213E Accelerometer.
2) Endevco Model 2735 Charge Amplifier.
3) Hewlett-Packard Model 5451B Fast-Fourier Analyzer/Vibration Control

System.
4) Nicolet Model 660B Dual Channel Analyzer.

c. Test Procedure: The vibration test was performed in accordance with
Procedure VIII, Method 514.2 of MIL-STD-810C. The vibration level was in
accordance witp Curve V, with the exception that the lower end of the curve was
reduced to 0.5 1nc!'3es D.A., in order to simulate the vibration environment in the
CUCV. The vibration was applied along each of three mutually perpendicular axes
of the test items. The vibration frequency was swept logarithmically from
5-200-5 Hz in 12 minutes. Total cycling time was 3 hours per axis, for a total
test time of 9 hours per test item. The Ft. Carson bracket is shown in Figure 5,
as .mounted for vertical vibration (the bracket is shown without the rubber pads
which were used during the test). The GM bracket is shown in Figures 6 & 7 as
mounted for front-to-back vibration. Figure 8 shows the shock mounts of the
RT-524/VRC in detail.
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d. Test Results: There was no damage or degradation in performance to the Ft.
Carson bracket or to the two RT-524/VRC Radios attached to it during or after
the vibration test. There was no damage to the GM mount or radios during or

after the Y-axis or Z-axis vibration. (The R-442/VRC Radio impacted against the
bracket during Z- axis vibration). In the X-axis test, the recelver banged loudly

against the bracket. After the X-axis test, the receiver was found to have poor

sensitivity on all channels and a disabled squelch. The receiver audio and squelch
pre-amp module was found to be intermittent.

SHAPED PULSE SHOCK TEST:

a. Requirement: The equipment shall withstand shock induced during vehicular

transport as installed within a military vehicle over all types of roads and cross-
country terrain.

b. Test Facility: The equipment was tested on the Monterey Model 3636 Impac
Shock Tester. An Endevco Model 2252 Accelerometer and a Nicolet Model 660B

Dual Channel Analyzer with plotter were used to measure, record, and plot the
shock pulses.

c. Test Procedure: The equipment was tested in accordance with Method 516.2,
Procedure I of MIL-STD-810C. Three terminal peak sawtooth shock pulses of 20
G's nominal peak acceleration and 11 milliseconds nominal duration were applied
in both directions along three mutually perpendicular axes of the test items, for a
total of 18 shock pulses per test item. Figure 9 is a plot of acceleration vs time
for a typical shock pulse. Electrical performance tests were conducted on the
radios before and after the shock testing. Figure 10 shows the Ft. Carson Bracket

with radios mounted for shock testing. Figure 11 shows the GM Bracket mounted
for shock testing.

d. Test Results: In the test of the Ft. Carson Bracket, one of the radios had a
receiver and fan which were non-operational before the test. After the test, the
radio with the operational receiver and fan lost fan operation, but otherwise
operated satisfactorily. No other damage or deterioration was observed. The GM
Bracket developed cracks in three of its four legs, near the mounting screw holes
(See Figure 12). The radios sustained no damage or deterioration as a result of
the testing of the GM Bracket. Figures 13 & 14 show damage to the rear plate of

one of the RT-524/VRC Radios which lost fan operation during the test of the Ft.
Carson Bracket.

THERMAL SURVEY:

a. Test Facility: The thermal survey was conducted in the Webber Model
W F-27-100+250v Temperature/Altitude Chamber.

b. Test Procedure: The RT-524/VRC Radio, S/N 46894 was fitted with
thermocouples on the following four locations:

1) The power transister Q9402 located on the right side of the chassis,
internally (See Figure 15).
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2) The cooling fins located in the rear of the case adjacent to the power tube
(See Figure 16).

3) The C9009 Capacitor (see Figure 17).

4) The inside of the case near the front of the radio, attached to component
P8001 (see Figure 18).

The radio was given a pre-test electrical check and it operated normally. The
radio was then placed inside the chamber in the horizontal position and initial
temperature readings were taken in the chamber and in the four locations on the
radio. The chamber temperature was nominally room temperature, and gradually
drifted upward over the hour of testing from +77.20F to +86.39F due to the heat
generated by the radio. The radio was operated using a 10:1 duty cycle
(10 minutes receive/l minute transmit). Temperature readings were taken at the
end of transmission (every 11 minutes). The test was repeated for the vertical
. orientation (controls facing upward). Chamber temperature drifted from +75.60F
to +86.20F during this test. Temperature readings were again taken 11 minutes
apart at the end of transmission. The radio was given a post-test electrical check

and operated normally (see page C-7 for electrical data).

c. Test Results: The temperature variations at the different locations in the
radio are plotted in Figure 19. From the plots it can be seen that after 44
minutes of operation there was no more than 30F difference in temperatures at
the same location, for horizontal vs vertical orientation. = The starting
temperatures for the horizontal orientation were 2°F to 4OF higher than in the
vertical orientation, and this difference generally persisted throughout the test.

7. SUMMARY:

TEST RESULT
Thermal Survey Satisfactory
FT. CARSON GM
BRACKET BRACKET
| Vibration Satisfactory Unsatisfactory
Shock Unsatisfactory Unsatisfactory




8. CONCLUSIONS:

a. Ft. Carson Bracket.

(1) The Ft. Carson Bracket, as fitted with rubber pads, passed the vibration test.

(2) The bracket failed the shock test due to the loss of the cooling fan operation

in one radio. This occurred when the radio pushed downward against the louvers
of the MT-1029/VRC Mount, deforming a thin metal plate in the rear of the radio,
causing interference of the plate with the cooling fan of the radio.

b. GM Bracket.

(1) The GM Bracket failed the vibration test due to the failure of the receiver.
This failure was the result of impacting of the receiver against the bracket.

(2) The bracket failed the shock test because of the appearance of cracks in three
of the four mounting screw holes.

c. Thermal Survey of RT-524/VRC Radio.

(1) The RT-524/VRC Radio operated satisfactorily in the vertical orientation.

(2) Operation of the radio in the vertical orientation did not appear to cause an

increase in temperature in any of the four locations monitored, compared to
operation in the horizontal orientation.

9. RECOMMENDATIONS:

a. Ft. Carson Bracket. The bracket shouid be fitted with rubber vib-x type pads, as
shown in Figure 3. The four pads should be attached by means of an adhesive.

b. GM Bracket.

(1) The bracket should be fitted with rubber vib-x type pads to prevent impacting

of the receivers against the sides of the bracket. A pad also may be required
between the two receivers when two receivers are used.

(2) The design of the feet of the bracket also should be changed to prevent
development of cracks near the mounting screw holes.

c. RT-524/VRC Radio with MT- 1029/VRC Mount. One-sixteenth inch thick washers
should be inserted between the RT-524/VRC Radio and the MT-1029/VRC Mount.

These washers should be placed on the two alignment studs and secured by adhesive
or another means. This is a field-fix done in lieu of a redesign of the MT-1029
Mount, in order to prevent interference of the rear plate with the fan. ’ .
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FIGURE 1. FT. CARSON BRACKET WITH
ONE RT-524/VRC RADIO, MOUNTED FOR
Y-AXIS VIBRATION, SIDE VIEW.




FIGURE 2. FT. CARSON BRACKET WITH
ONE RT-524/VRC RADIO, MOUNTED FOR
Y-AXIS VIBRATION.




FIGURE 3. FT. CARSON BRACKET WITH
RUBBER PADS ATTACHED.
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" TWO RT-524/VRC RADIOS, MOUNTED FOR
Y-AXIS VIBRATION.
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FIGURE 6. GM BRACKET, WITH ONE RT-524/

N\
A

VRC RADIO AND ONE R-442/VRC

RADIO,
MOUNTED FOR X-AXIS VIBRATION

.
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P FIGURE 8. on BRACKET, MOUNTED FOR
®”  X-AXIS VIBRATION; CLOSE-UP VIEW OF
| MT-1029/VRC MOUNT.
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FIGURE 9. ACCELERATION VS. TIME, SﬁAPED PULSE SHOCK,
-7 AXIS, FT. CARSON BRACKET.
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FIGURE 10. FT. CARSON BRACKET MOUNTED
FOR Y-AXIS SHAPED PULSE SHOCK TESTING.




FIGURE 11. GM BRACKET MOUNTED FOR
Y-AXIS SHAPED PULSE SHOCK TEST.




FIGURE 12. RESULTS OF SHAPED PULSE
SHOCK TEST, GM BRACKET; ARROWS INDICATE iﬂ

CRACKS 1IN FEET.
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FIGURE 13. RT-524/VRC RADIO WITH
MT-1029/VRC MOUNT, REAR PLATE REMOVED,
SHOWING FAN LOCATION; ARROW POINTS | [
TO DENT ON PLATE. :
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FIGURE 14. REAR PLATE OF RT-524/VRC

RADIO; ARROW POINTS TO DENT ON PLATE.
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FIGURE 15. THERMAL SURVEY OF RT-524/
VRC RADIO; ARROW SHOWS LOCATION OF
THERMOCOUPLE NO. 1 BEHIND MOUNTING
NUT OF TRANSISTOR Q9402.




FIGURE 16. THERMAL SURVEY OF RT-524/
VRC RADIO; THERMOCOUPLE NO. 2 EPOXIED
TO COOLING FINS NEAR POWER TUBE IN
REAR OF RADIO.
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FIGURE 17 THERMAL SURVEY OF RT-524/
VRC RADIO; THERMOCOUPLE NO. 3, EPOXIED
TO CAPACITOR €9009.
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FIGURE 18. THERMAL SURVEY OF RT-524/  [N\[
VRC RADIO; THERMOCOUPLE NO. 4, ON B
COMPONENT P8001, TOP-FRONT OF RADIO. ‘
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APPENDIX A

SINUSOIDAL VIBRATION TEST DATA SHEETS
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APPENDIX B

SHAPED PULSE SHOCK TEST DATA SHEETS




ENVIRONMENTAL TEST LABORATORY TEST LOG

TEST NO. V¢ —¢C DMEERL | X Juey &+
CUSTOMER ORGAN, 1,2 e i s /° PROJECT ENGINEER &' /= o
TEST ENGINEER ___ J VO TEST TECH. =

NOMENCLATURE MODEL »cliec - /G701 BrRAce-SERINL #FRT) o3 () 7555
< 7

TEST CONDITIONS tw pOw =rco

ROOM_TEMP:
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REMARKS: SEE DATA SHEET NUMBER Ls°% /45,
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DATE TIME EVENT INITIAL
7/)8/54| O 5320 LY AXCS, Spocet H /[ Qy
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TEST DATA SHEET
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TEST DATA SHEET
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ENVIRONMENTAL TEST LABORATORY TEST LOG
TEST NO. 34 -6 DATE  7//7/5¢
CUSTOMER ORGAN. c xséc- €D S /M PROJECT ENGINEER & .~/ sx e
TEST ENGINEER SV D TEST TECH. 7 &
NOMENCLATURE MODEL Av/v2c-i> , A7 cAesan SERIAL HF ‘ff‘}f}if}/
TEST CONDITIONS 2w/ 20 i s> - fEeACEET RO0M TEMP:
DESCRIPTION S/\-’ﬂ"ﬁ( Lalax 'j_fl-fv/c/ 200 L Sco
DATE TIME EVENT INITIAL
Y le| 102 & LY Axis Sibcg H [ 18-/ GE v aia
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TEST DATA SHEET
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TEST DATA SHEET
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APPENDIX C

THERMAL SURVEY DATA SHEETS




ENVIRONMENTAL TEST LABORATORY TEST L0G

TEST NO. y¢4 -(, OMTE.. . &/ 29/5 &

CUSTOMER ORGAN. »icse( -cn  sm PROJECT ENGINEER . ~/iw
TEST ENGINEER . pen 7 TEST TECH.

NOMENCLATURE MODEL <752 +/uvrc SERAL # ¢ 57
TEST CONDITIONS o, zon zac ROOM_TEMP:
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ENVIRONMENTAL TEST LABORATORY TEST L0G

TEST NO. € 9—¢ DATE  ¢/20/5+
CUSTOMER ORGAN. »~2sc ¢- <o -3~ PROJECT ENGINEER &. A/ 54
TEST ENGINEER VD TEST TECH. ~ U<
NOMENCLATURE MODEL R 7- s 2« /VAC SERIAL# <« <cs 7 ¢
TEST CONDITIONS . /foc/zon74¢. ROOM TEMP: -77.2 -77.9 °F
DESCRIPTION Room TEMP THELMAL SUIRVEY.
DATE TIME EVENT INITIAL
c'al/lo (s / fle vt o .
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X G .
{{}fi T/ZMMMWVCL 2 mv_{//t?m (Y cnlde
Loyt -
Z ’c:-o»f{,e #/ Z5. ¢
A el e 2
# 7 s .y
il Al
+ #r Ve
/2[R Z=a e o s &i,fmﬂ ¢ LJ?D:ZZZ—-
[2(7 e o
Teomgpdo H [ 976
REMARKS: SEE DATA SHEET NUMBER e L R BT
f‘fgmm.aﬁma- SR ::j ;/jf
: & .
+ Lot pera | 2,//;-; . & e 7.3
$ Rewr asons o L e S 2 772G
(218 %/ICJ enp Te= 0 7.

C-3




ENVIRONMENTAL TEST LABORATORY TEST L0G

TEST NO. §%-¢ WE G/2¢ /5«

CUSTOMER ORGAN. A 2ccc-n - sm PROJECT ENGINEER & /=

TEST ENGINEER /D TEST TECH, <<

NOMENCLATURE MODEL /o 2« /iec SERIAL# </ £ 5o«
TEST CONDITIONS /=r» 70chr e ROOM TEMP: 75.9°~

DESCRIPTION ROOIM TEW . T EPeM AL  CiVE Y

DATE TIME EVENT INITIAL
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ENVIRONMENTAL TEST LABORATORY TEST LOG

Y Y
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CUSTOMER ORGAN. ~>72sce-& o - ssn PROJECT ENGINEER

G F
TEST ENGINEER /v TEST TECH. kv«
NOMENCLATURE MODEL R7-s 24 //rec SERIALFE ¢ 5o«
TEST CONDITIONS vee 7. ROOM TEMP:
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DATE TIME EVENT INITIAL
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ENVIRONMENTAL TEST LABORATORY TEST LOG
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TEST ENGINEER JVD TEST TECH. <~/
NOMENCLATURE MODEL 27-¢0 ¢« /12 c SERIAL#E < ¢ ¢ o«
TEST CONDITIONS VER.T . ' ROOM TEMP:
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TEST DATA SHEET
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