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ABSTRACT

In order to ensure safety and a properly functioning system, thorough tests need to be done on
every operational part. This is especially true for systems that encounter and make use of
pyrotechnic shock. Many advanced systems use controlled explosive devices to accomplish tasks.
Examples include rocket separation, pilot ejection, and air bag deployment. During these events it
is critical that the components involved with the explosion and those surrounding it, especially the
electronics, maintain functionality. This project aims to improve upon the pyrotechnic shock
testing system that currently exists at Harris Corporation. A hammer blow impact test device has
been built by a previous design team, but the resulting data lacked consistency and repeatability
which provided little insight. The goal of this year’s team is to capitalize off of the work of the
previous design team while also implementing the necessary design changes in order to produce a
repeatable pyroshock test that can be used to gain further understanding of the variables involved
with pyroshock testing. To accomplish this several design changes were proposed and analyzed.
The appropriate design changes that should be implemented consist of: a bearing hinge at the
hammer pivot point, decoupling the frame and plate using a suspension system, stabilizing the
entire device via anchoring, and making use of an electromagnetic release mechanism. So far the
device has been anchored and the pivot has been replaced. The next steps in the project include
trying to obtain repeatable results while also looking into electromagnetic release mechanisms and
decoupling of the strike plate. Once repeatable results are obtainable, tests will be run in order to

determine how variables affect SRS curve results.

Vi
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1. Functional Analysis
There are two major aspects to this project, and each is necessary to gather the desired data. The
first, the Data Acquisition System (DAQ) is crucial for proper data collection and will be described
more in depth later in this manual. The second is the physical hammer blow test. The device was
originally built last year and minor changes for repeatability improvement have been made this

year, but the basic operation stays the same. The procedure for running a test is listed below.

1. With the assumption that the apparatus is assembled and anchored down, tighten all
connections, especially those associated with the strike plate using the torque wrench.

2. Attach the accelerometer to the back side of the strike plate (opposite of where the hammer
swings), and screw into one of the nine threaded holes depending on desired test location.
Ensure secure attachment. Accelerometer will protrude out to front side of plate.

3. Onfront side of apparatus, adjust hammer arm to match desired strike location by loosening
pivot and sliding left or right. Tightened at desired location.

4. Attach hammer block on hammer arm. Slide to desired height and tighten. Attach hammer
sphere to hammer block. Tighten and ensure impact will not hit accelerometer directly.
Strike location should be slightly off axis from accelerometer position to protect that
equipment.

5. Set up DAQ and LabView (see below).

6. One person should be running LabView and another should be dropping the hammer. The
hammer should be dropped from a desired height simultaneously as the LabView program
IS running.

7. Process collected data to create SRS curves (raw collected data — excel — MATIab).

It is important to note that all attachment points should be tightened after each test run, especially
after the hammer drops from the top height. Loose screws can heavily affect the data in terms of
both repeatability and desired results. The current strike plate can be used to test various different
locations. The strike location is almost limitless because of its ability to be adjusted both vertically
and horizontally. The accelerometer is limited to nine different locations drilled to follow the grid

system of the plate already.
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2. Project Specification
Table 1 shows crucial components and their respective dimensions. Data sheets for the data

acquisition equipment are in the Appendix.

Table 1- Dimensions and Specifications of Components

Component Dimensions/Specifications

Frame 347x 347x 26”, T-slotted Al6061
Strike plate 31.637x 31.637x 0.19”, Al6061
Hammer Block 3”x 4”x 37, Al6061

Hammer spheres, various sizes 1-7/8”,1-3/87, 17, 3/4”, Stainless steel
DAQ NI USB-6211, 16-bit

Accelerometer Dytran Model 3086A4T

Signal Conditioner PCB Piezotronics Model 482A21
Current Source Power Unit Dytran Model 4110C

3. Product Assembly
Figure 1 shows the CAD assembly of the test device. Figure 2 displays a partially exploded view.
It can be seen that that the hammer sphere attaches to the hammer block which attaches to the
hammer arm. With a pivot attached to the top inner frame bar, the hammer arm connects to the
frame. The strike plate is attached to the frame using four L-brackets at the corners of the plate.
For viewing purposes, only some of the frame is exploded, but all bars of the frame are separate

bars that attach in the same way.
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Fig. 1- CAD assembly of test device

Fig. 2- Partial Exploded View of Test Device
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4.0Operation Instructions

The operating procedure for the running the physical test device was listed earlier. It is necessary

to further explain the data acquisition system for users to be successful in running tests.

Data Acquisition Operation

The data acquisition system consists of various items in order to collect and record proper data. A list
of this equipment is written below. Figure 3 explains the correctly ordered setup of this equipment,
which is essential to proper data collection.

Accelerometer and attached cable with BNC connector

ICP signal conditioner/line filter and power cable

Current limiting power supply

Two BNC cables (1 needs stripped wires showing positive and negative ends to connect to
DAQ)

USB DAQ

National Instruments LabView software installed on a computer

o

o o

Current

. Limiti .
Strike Plate Signal :m 'n& usB Computer with
Conditioner ower DAQ © LabView
Supply

Accelerometer

Fig. 3 - Flowchart of DAQ Hardware Setup
The next step is to build the LabView program, to read the signal output by the accelerometer. In this
case, the output being read is in the form of voltage. This works well with LabView due to the easy to
use DAQ Assistant. This feature allows a new user to quickly and easily setup a voltage based data
acquisition system.

1. From the block diagram window, open the functions palette (right click white background)
2. Go to Express —Input -=DAQ Assistant and drag the DAQ Assistant icon onto the block
diagram and wait for it to automatically launch a wizard-style walkthrough (Figure 4).

3. Open the Acquire Signals drop down list.
4. Open the Analog Input drop down list and select Voltage (Figure 5).
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a. This screen shows the supported DAQ cards installed and their associated channels.
Check the DAQ Connector box and select the appropriate Card and Channel and
press Next (Figure 6).
5. The next window is the Configuration window (Figure 7).
a. Here is where you set the Signal input Range, Scaling, Timing Settings, and
Terminal Configuration.
6. For this project, these settings have the following Values.
a. Max: 10, Min: -10, Scaled Units: Volts, Terminal Configuration: “Let NI-DAQ
Choose”, Custom Scaling: No Scale, Acquisition Mode: N Samples, Samples to
Read: 50000, Rate (Hz): 50000.

<=1 Functiens S, Search |

SignalExpress G

Express. E

Favarites ¥ 45 Express

Usser Libiraries [ Input

Selecta VL. ’? = | g, |
) <=1 Input

RF Carmmunications

Sound and Vibration ' J"P“' o
M| cm
Ewec Comtral | DAQ Assist  Instrfssist  Instr Drivers
kd ;
| 4 [
Simulate Sig  Sim Arb Sig  Acguine Sound

Fead Meas File  Prompt User

= [w]

File Distog
L]

MNI-DRAM MNI-SCOPE MI-RF5A Q)
2l
NI-RF5A (5p...
Fig. 4 - Adding a DAQ Assistant
(% Create New .. 2 [ |

NATIONAL
INSTRUMENTS

task.

Select the measurement type for the

= Acquire Signals

= Analog Input

A task is a collection of one or mare

virtual channels vith timing, triggering, [ ©} Voltage
Temperature

i es

vithin a single task, ust first crests o Strain

the task with one m. ment type.

After you create the task, click the Add Current

Channels button to add a new

measurement type to the task. ¢k Resistance
|#  Frequency
Position
ﬁ Sound Pressure
f# Acceleration
%, Velocity (IEPE)
Force

< Back Next > Finish

Fig. 5 - Selecting the Signal
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s ~
&% Create New ... m

INSTRUMENTS"

W Physical |

»

Select the physical channel(s)
to add to the task.

Supported Physical Channels
If you have previously = Devl (PCle-6351) -
S ]

configured global virtual
channels of the same
measurement type =s the task,
click the Virtual tab to add or
copy global virtual channels to
the task. When you copy the
global virtual channel to the
task, it becomes a local virtual
channel. When you add a global
wirtual channel to the task, the
task uses the actual global
wirtual channel, and any
changes to that global virtual
channel are reflected in the
task.

m

m

ail0

If you have TEDS configurad, Efn
click the TEDS tab to add TEDS 12
channels to the task. e @I13 i

For hardware that supports
multiple channels in a task, you <Ctrl= or «<Shift> dick to select multiple channels.
can select multiple channels to

Nod » (CConael ] |
Fig. 6 - Selecting an input channel

{8 DAQ Assistant r
LA R [ R x
Undo e || Run |~ | Add Channels Remove Channels

T3 Express Task | Z1-S512CE 1S option o run the project once Eeack =

Measuring Voltage
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devices are designed for
measuring, or reading,

Amplitude
B
i3
oEg
b3
3
i = 8

2r2 DC an
-500m -| DC voltages are useful
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phenomena that change
| ' i I ' ' i ' | slovly vith time, such as.
0 1 2 30 40 S0 & 70 80 90 100 110 120 130 140 150 160 170 180 190 200 || temperature, pressure,
or strain.

4C voltages, on the other
Gragh Disley Type Autasaale A Rand, are vavafor

= and re:
polarity. Most powerlines
Configuraton | Triggering | Advanced Timing | Logging | deliver AC voltage.

Channel Settings

Voltage Input Setup

EE'settngs | £ Calbration

Signal Input Range

Detais 3] *

Scaled Urits

Terminal Configuration

buttan <LetNLDAQ Choose> [ ] This graph displays the

Gk the Add Charnels
()t s more ek 0 Custom Scaling analog signals sequired

or generated by the
T esae 510

Timing Settings
Acquisition Mode Samples to Read Rate (Hz)
N Samples [ sk | 506

Fig. 7- Channel specific configuration page

Further development was done within LabView in order to output the data to both an on-screen
graph, as well as a text file for further processing. Figure 8 shows the full block diagram and Figure

9 displays the interface screen of the program.
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Fig. 9 - LabView user interface

The LabView blocks are created by right-clicking the various tools in the in the Data Acquisition

Assistant and making control blocks. Figure 10 shows an example of creating a control block from
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the Data Acquisition Assistant. Outputting to a file was done by first outputting the data to an
array, then transposing this array into columns, and passing this array to a text file that will be
given a name through the dialogue box on the interface. The data can also be obtained by right-

clicking the data in the user interface and exporting directly to Microsoft Excel.

B

e DAQ Assistant

i | & 5
e Srea

. - ik ot .

P desce name

number of tampi¢s

» . 1

* dumber of nrv\‘-
m SewtiSeop (T) .

- top 11

s . ] o

| Vessble Rems » 3o g -
Help | { a ingedes)
|
,' )
Descrption and Tip. | |
—
Beenigont » U’
s A
Select Input/ Ouspest » .
T
Feomave Input =
DAGw - Data Acquation Paletta » l} mn indedes)
Numen: Palette » [ punou :
BT Cenae & 'F‘;' ]
Control '
. | Contt |
Nce ¥ Indicator
Front Paned
Open A3 Corercis and IndCators
SaeToTen Al Constants
View &g lcon

Comvert 10 N-DAQww Task
Generste Ni-DAlrmu Code

Remsove and Rewsre

Pecpertinn

Fig. 10 - Creating a control block in LabView

After exporting the raw data (time and voltage) to Excel, a conversion factor must be used before
importing that data into MATIab. All voltages should be multiplied by 1919.386. From there, the
MATIab codes, provided by last year’s team and written by Tom Irvine, can be used to generate
SRS curves. Figure 11 shows the running code with the proper answers to the given prompts. It

is important that Q=10, but the prompts about plot formatting is based on what the user desires.
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>> SRS_new

srs.m ver 4.2 July 1, 2013
by Tom Irvine Email: tom@vibrationdata.com

This program calculates the shock response spectrum
of an acceleration time history, which is pre-loaded into Matlab.
The time history must have two columns: time (sec) & acceleration

Select units Calculating response.....

1=English: accel(G), vel (in/sec), disp(in)

2=metric : accel(G), vel (m/sec), disp (mm) Absolute Peak is 6180 G at 4271.5 Hz
3=metric : accel (m/sec”2), vel(m/sec), disp (mm)

1

Select output option

Select file input method
e 1=plot only 2=plot & output text file 1

l=external ASCII file
2=file preloaded into Matlab
3=Excel file

3 Plotting output.....
select plot type: 1=positive & negative 2=maximax
Time Step 2
demimy o= dex05;.sec Matlab matrices:
:Emax : 2;?2::82 ::z SR5_pn - Acceleration SRS positive & negative

SRS _max - Acceleration SRS maximax

Sample Rate

srmin = 4.762e+04 samples/sec Plot pseudo velocity?
sr = 4,808e+04 samples/sec 1=yes 2=no 2
srmax = 5e+04 samples/sec

Plot relative displacement?

i . ) i . 1=yes 2=no 2
Warning: time step is not constant. Continue calculation? 1=yes 2=no

1

2
Enter the starting frequency (Hz) 50 Plot std dev response spectrum?
Enter damping format: 1= damping ratio 2= 0Q 2 1l=yes 2=no 2

Enter the amplification factor (typically 0=10) 10

Include residual?
i1=yes 2=no
i

Fig. 11- MATIab Program to Generate SRS Curves

5.Troubleshooting
With so many variables affecting the data and various pieces of equipment needed to collect said
data, issues are bound to arise. Table 2 lists some problems that may occur and possible solutions

to rectify them.



Team 12 Pyrotechnic Shock Simulation
Table 2- Problems and Possible Solutions for Shock Simulation
Problem Possible Solutions

Noisy Data

Ensure DAQ is properly grounded and all
connections are secure.

Ensure the accelerometer is tightened down.

Check that all screws and nuts are tightened.

Hammer Impact Not Consistent

Make sure pivot is not too tight.

DAQ Not Being Recognized by the Computer

Make sure proper drivers are installed

Make sure the professional version of
LabView is being used.

6. Regular Maintenance

Regular maintenance of the test device should include tightening of all attachments after each test

run. This is to ensure not only repeatable data, but also safety. Also, it is important to check the

data acquisition equipment to make sure all is running correctly. Other than that and general

inspection of the strike plate for fractures or crack, the test apparatus does not require too much

maintenance.

7.Spare Parts

Figure 12 shows the table of spare parts from the team last year and an image of said parts. All of

those things are still part of the inventory, and most of them will not be used. Specific to this year,

the test article mounting plate has now become a spare part as well since it is no longer being used

and the accelerometer is being mounted directly to the strike plate.

10



Table 1 - Spare Parts Inventory

Description Qry Notes
Long Stiffening
Bands 3 8 holes, 4" spacing

Short Stiffening

Bands 4 4 holes, 4" spacing
Specific to Hammer Tip

Sacrificial Plates 4 Size
Bushings 6 70 Durometer
T-Slot Brackets 12
Short Hex Bolts 25 Size: 1/4-20x 7/8"
Long Hex Bolts 13 Size: 1/4-20 x 1-1/2"
Lock Nuts 13 Size: 1/4-20
Washers 90 Size: 1/4"
Nuts 90 Size: 1/4-20

5
T-Slot Hardware Bags | Nuts and Bolts
Lanyard 1 Length: 15ft
Long Threaded Rod 1 Size: 3/8-16 x 8"
Short Threaded
Rod 1 Size: 1/4-20 x 1-1/2"
T-Slotted
Aluminum 1 Size: 1" x 6' Solid
Angled Steel 1 Size: 3" x3"x1'

Fig. 12- Table and Image of Spare Parts from Team 15 Last Year

Pyrotechnic Shock Simulation

Figure 6 - Spare Parts

11
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Appendix

National Instruments DAQ USB-6211

Detailed Specifications

Pyrotechnic Shock Simulation

Specifications listed below are typical at 25 °C unless otherwise noted. Refer to the NI USB-621x User Manual for more information about USB-621x devices.

Caution The input/output ports of this device are not protected for electromagnetic interference due fo functional reasons. As a result, this device may experience
reduced measurement accuracy or other temporary performance degradation when connected cables are routed in an environment with radiated or conducted radio

frequency electromagnetic interference.

To ensure that this device functions within specifications in its operational eleciromagnetic environment and to limit radiated emissions, care should be taken in the selection,

design, and installation of measurement probes and cahles.
Analog Input

Number of channels
UsSB-6210/6211/6212/6215/6216
uUsB-6218
ADC resolution
DAL
INL
Sampling rate
Maximum
USB-6210/6211/6215/6218
USB-6212/6216

Minimum

Timing accuracy

Timing resolution

Input coupling

Input range

Maximum working voltage for analog inputs (signal + commaon mode)

CMRR (DC to 60 Hz)

Input impedance
Device on

Al+ to Al GND

Al-to Al GND

8 differenfial or 16 single ended
16 differential or 32 single ended
16 bits

Mo missing codes guaranteed

Refer to the Al Absolute Accuracy Tables

250 kS/s single channel, 250 kS/s multichannel (aggregate)
400 kS/s single channel, 400 kS/s multichannel (aggregate)
0 S/s

50 ppm of sample rate

50ns

DC

OV, 25V, #1V, 02V

+10.4 WV of Al GND

100 dB

=10 GQ in parallel with 100 pF

=10 G0 in parallel with 100 pF

13
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Device off
Al+ to Al GND
Al- to Al GND
Input bias current
Crosstalk (at 100 kHz)
Adjacent channels
Mon-adjacent channels
Small signal bandwidth (-3 dB)
USB-6210/6211/6215/6218
USB-6212/6216
Input FIFO size
Scan list memory
Data transfers
Overvoltage protection (Al <0..31=, Al SENSE)
Device on
Device off

Input current during overvoltage condition
Settling Time for Multichannel Measurements

Accuracy, full scale step, all ranges

USB-6210/6211/6215/6218

+50 ppm of step (+6 LSB)

=30 ppm of step (2 LSB)

=15 ppm of step (+1 LSB)
UsSB-6212/6216

=50 ppm of step (+6 LSB)

+30 ppm of step (+2 LSB)

+15 ppm of step (+1 LSB)
Typical Performance Graphs

USB-6210/6211/6215/6218
Settling Error Viersus Time for Different Source Impadances

10k

g 5k
@ 1k |
(o} 1
Jo
@ 2k~
5 100
g
g 1kQ
5 10/ 51000
iy
1
1 10 100

Time (us)

Pyrotechnic Shock Simulation

1200 Q
1200 0

+100 pA

-75dB

-90 dB

450 kHz

1.5 MHz
4,095 samples
4095 entries

USB Signal Stream, programmed 1O

+30 ¥ for up to two Al pins
+20 V for up to two Al pins

£20 mA max/Al pin

4 ps convert interval
5 ys convert interval

T us convert interval

2.5 ps convert interval
3.5 ps convert interval

5.5 ps convert interval

USB-6212/6216
Settling Error Versus Time for Different Source Impedances

10k

- 10 k02

Error (ppm of Step Size)
S
(=1
o
)

1 10 100
Time (us)

14



Team 12

Al <0..31> CMRR
140

120

CMRR (dB)
8 g

3

B
o

60 100 1k 10k 100 k
Frequency (Hz)

Analog Output

Number of channels
UsB-6210
USB-6211/6212/6215/6216/6218

DAC resolution

DNL

Monotonicity

Maximum update rate
1 channel
2 channels

Timing accuracy

Timing resolution

Output range

Output coupling

Output impedance

Output current drive

Overdrive protection

Overdrive current

Power-on state

Power-on glitch

Output FIFO size

Data transfers

AQ waveform modes:

= Mon-periodic waveform
= Periodic waveform regeneration mode from onboard FIFO
= Periodic waveform regeneration from host buffer including dynamic update

Setiling time, full scale step 15 ppm (1 LSB)
Slew rate
Glitch energy

Magnitude

Duration
Calibration (Al and AQ)

Recommended warm-up time

Calibration interval

Pyrotechnic Shock Simulation

0
2
16 bits
+1LSB

16 bit guaranteed

250 kSis

250 kSis per channel
50 ppm of sample rate
50 ns

10V

Dc

020

+2 mA

30V

24 mA

+20 mV

+1V for 200 ms

8,191 samples shared among channels used

USB Signal Stream, programmed /O

32 ps

5Vius

100 mv

26 us

15 minutes

1 year

15
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Pyrotechnic Shock Simulation

Dytran Accelerometer Model 3086A4T

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IM THIS DRAWING 15 THE SOLE PROPERTY OF
DYTRAM INSTRUMENTS INC., ANY REPRODUCTION N PART OR AS A WHOLE
WITHOUT THE WRITTEM PERMISSION OF DYTRAM INSTRUMENTS, INC. 1S PROHIBITED

SIGNAL GROUND (BROWN)

375 HEX

POLARITY
MARK
51 08

2. HOUSING MATERIAL: TITANIUM ALLOY

1. RECOMMENDED MOUNTING TORQUE:
30 LB-IN

/0 RING

N
1/4-28 UNF-2A FOR 3086A1 THRU AB

REVISIONS
REV. | ECN DESCRIPTION BY/DATE CHK APPR
B |5022 DELETED "TYPICAL INSTALLATION * VIEW 01 r%?ma AS. AS.
15:1/4-28 UNF-2A FOR 3086A1 THRU A6 RA
¢ | 5057 | 10-32 UNF-2A FOR 3086A1T THRU A6T 21308 Js Js
WAS: 1/4-28 UNF-2A
JS n
D | 5498 | ADDED WIRES & O RING 1011608 | AS D{/
POWER/
SIGNAL OUTPUT
(ORANGE)

10-32 UNF-2A FOR 3086A1T THRU ABT

[CORTRACT MO,

UNLESS OTHERWISE SPECFIED
EalRIR =S8 INTERPRET DIM & TOL PER
ASME ¥14 5 - 1994,
0135 THRU .125 REMOVE BURRS.
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Team 12 Pyrotechnic Shock Simulation

SPECIFICATIONS, SERIES 308GAMAT
LIVM HIGH SHOCK ACCELEROMETERS

SPECIFICATIONS BY MODEL
ISOLATION
MODEL RANGE F.5. MAXIMUM SENSITMITY  ELECTRICAL NATURAL cupP
SHOCK (NOWM)[1] NOISE FREQUENCY  RESONANCE
k1] o (mivig) (@l {kHz) {kHz)
I08EANRIT 70,000 100,000 0.05 1.40 100 45
I0BEAZIAIT 50,000 100,000 0.1 07 100 45
I086AAIT 20,000 100,000 0.25 028 100 45
I08EALABAT 10,000 50,000 05 0.14 100 45
I08EASIAST 5000 50,000 10 0.07 100 45
I0BEARIAET 2500 500,000 210 0.025 100 45
COMMON SPECIFICATIONS
SPECIFICATION VALUE UNITS
DISCHARGE TIME CONSTANT Bto20 SECOND
LOW FREQUENCY -3db POINT, MOM. A8 Hz
LOW FREQUENCY -5% POINT 50 Hz
FREQUENCY RESPONSE, +10% 235 to 10000 Hz
LINEARITY  [2] 1 %FS.
TRANSVERSE SENSITIVITY, MAXIMUM 3.0 %
DUTPUT IMPEDANCE, NOM. 100 OHMS
DUTPUT VOLTAGE BIAS +T5to+0.5 VDG
SUPPLY CURRENT RANGE [3] 21020 mé
COMPLIANCE (SUPPLY) VOLTAGE RANGE [4] +18 1o +20 VDG
DPERATING TEMPERATURE RANGE 50 to +250 F
SIZE (HEX, x HEIGHT) [4] VB x B4 INCHES
WEIGHT a5 GRAMS
CONNECTOR, TOP MOUNTED SOLDER PINS
MATERIAL, HOUSING/CONNECTOR TITANIUM ALLOY
MOUNTING PROVISION, 30B8A06EAT 164-28 INTEGRAL STUDI0-32 MOUNTING STUD
ENVIRONMENTAL SEAL HERMETIC
ISOLATION, CASE TO MOUNTING SURFACE, MIN 10 MO

RECOMMENDED CAELE: DYTRAM PART MO. 12888838 O{ DENOTES LENGTH IM FEET)

[1]1 Measured by impacting against caliorated force sensor. MIST traceable.
[2] Percent of full scale or any lesser designated full scale range, zero-based best fit straight line method.

[3] Power anly with Dytran or Dytran approved cament source type power unit. Do not supply power without curment limiting. You wil destroy

the integral electronics. This will void the warmanty.
[4] Height measured from mounting surface to top of connector. Integral mounting studs are 20 in. long.

REWV H ECH1055S 11716113
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Team 12

PCB Piezotronics Signal Conditioner Model 482A21

Pyrotechnic Shock Simulation

Madel Number Revision: K
482421 SENSOR SIGNAL CONDITIONER ECN £ 43017
Performance ENGLISH s OPTIONAL VERSIONS
annels X Optional versions have identical specifications and accessores as listed for the standard
Voltage Gainl+ 1 %) 11 11 model except where noted below. More than one option may be used.
Low Frequency Response(-5 %) <0.1 Hz <0.1 Hz 311
High Frequency Response(-5 %) =>1000 kHz =1000 kHz
FaultBias MonitorMeter 28V FS 26V FS
Environmental
Temperature Range A2t 120°F 0to 50 °C
Electrical
Power Required|Standard) DC power DC power
Excitation Voltage(To Sensor) 2510 27 VDC 2510 27 VDC NOTES:
DC Offset{Maximum) <20 mV <20 mW [1]Provided by supplied external DC power supply.
DC Power +32 to 38 VDC +32 to 28 VDC 11 [2Uzer adjustable, factory set at 4 maA (£ 0.5 mA). One control adjusts all channels.
DC Power 0.12 Amps 0.12 Amps [1] [3]With = 1M chm input impedance of readout device.
Constant Current Excitation(To Sensar) 2 1o 20 mA 2to 20 mA @ [#Un-buffered cutput, read out device input impedance affects discharge time constant and low
Discharge Time Constant(0 to +50%) 10 sec 10 sec [31141 frequency response of unit
Spectral Naise(1 Hz) D.71 pviHz -123d8 5] [B]Typical. ! )
Spectral Noise(10 Hz) 0.08 pviHz -142 dB [8] [B]5ee PCB Declaration of Conformance P3024 for details.
Spectral Noisa(100 Hz) 0.05 pvinHz -147 dB [5]
Spectral Noise(1 kHz) 0.04 pWivHz -140 48 [5]
Spectral Moise(10 kHz) 0.03 pWivHz -150 dB [5]
Broadband Electrical Noise{1 to 10,000 Hz) 325V -110 dB [8]
Physical
; SUPPLIED ACCESSORIES:
Electrical Connector{lnput, sensor) BNC Jack BMNC Jack Model D1TAXX Power Cord
Electrical Connector{Output) BNC Jack BMC Jack Maode! 488B04/MNC Power Convertar
Electrical Connector{DC Power Input) DIN Jack DIN Jack
Size (Height = Width = Length) B.3inx 24 inx11in 16 o x 8.1 cm x 28 em
Weight 1.51 b 685 gm Entered: AF Engineer: CPH Sales: ML |“pproved: JWH Spec Number:
Date: 1/282015  Pate: 1/28/2015  |Date: 1/28/2015  |Date: 1/28/2015 6528

CE

Al specifications are af room femperature uniezs otherwize specified.

In the inferesf of consfanf product improvement, we reserve the nght fo change specifications without notice.
P s a registered trademark of PCB Group, Inc.

Phone: 716-684-0001
Fax: T16-684-0987
E-Mail: infe@pch.com

CPCB PIEZOTRONICS

Walden Avenue, Depew, NY
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Team 12 Pyrotechnic Shock Simulation

Dytran Current Source Power Unit Model 4110C
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Team 12

Pyrotechnic Shock Simulation

SPECIFICATIONS

MODELS 4110C SINGLE CHANNEL & 41146 4-CHANMEL LIVM
LINE-POWERED CURRENT SOURCE POWER UMITS

SPECIFICATIONS VALUE UHITS
SENSOR DRIVE CURRENT ADJUSTMENT RANGE 21020 A
COMPLIANCE (SUPPLY) VOLTAGE +24 VDC
WOLTAGE GAIN 1 LINITY
DE-COUPLING CAPACITOR 10 nF
PULLDMOWN RESISTOR 1 MEGOHM
COUPLING TIME CONSTANT, NO LOAD 10 SECONDS

Wi MEGOHM LOAD 1 SECOMDS
LOWER -3db FREQUENCY, NO LOAD 016 Hz

Wi MEGOHM LOAD 03 Hz

HIGH FREQUEMCY RESPOMSE:

BACKGROUND ELECTRICAL NOISE, WIDEBAND

SENSOR CONNECTOR, REAR PANEL, MODEL 4110C
MODEL 41146

OUTPUT CONNECTOR, REAR PANEL, ALL MODELS
POWER CORD, 3-WIRE WIGND
POWER REQUIRED: [1]
MODEL 4110C
MODEL 4114
SIZE, Hx W x D [2] BOTH MODELS

WEIGHT BOTH MODELS

DETERMIMED BY SENSOR, CABLE LENGTH
AND SENSOR DRIVE CURREMT.

150

BNC
10-32 (4)

BNC

1.1
44

25x16x80

321907

Y RMS

JACK
JACK

JACK
FT
VA
VA

IN

OZGRAMS

[1] 113 VAC, 30-60 Hz FOR STANDARD MODELS. EXPORT ['E"] VERSIONS REQUIRE 230 VAC, 50-60Hz.

[2] RACK MOUNTING: UP TO 10 UNITS MAY BE MOUNTED IN 19 IN. WIDE MODEL 4200 RACK ADAPTOR.
LINIT IS SECURED IM RACK BY MEANS OF A CAPTIVATED 10-32 THUME SCREW AT THE BOTTOM OF

THE FROMNT PAMNEL.
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