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Figure 26-3 Function of the Test Fixture
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Figure 26-1 Function of Fixture

Why discuss
fixtures?
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Figure 19-6B Digital control of sine vibration test

«—— Analog control signal

Shaker with
DUT, fixture
— Power — ’
Controller Amplifier and control
accelerometer
attached
Analog
sine Intensity (D or A) maintained by
drive controller as it generates varying f;
signal

Figure 19-6B Digital control of random vibration test

<+«—— Analog control signal

Shaker with
DUT, fixture
— Power R !
Controller Amplifier and control
accelerometer
attached
Analog
random
drive ~———Spectrum PSD g?/Hz maintained by
controller

signal

Figure 15-11A
Burned out driver
coil

Hard way to learn I?R.

$13,000 in repairs and
2 — 4 weeks shaker

downtime.
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Figure 26-3 Where to Place the Control Accelerometer?
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Figure 19-6A Digital control of sine vibration test

<+«—— Analog control signal

Shaker with
DUT, fixture
[— Power - ’
Controller Amplifier and control
accelerometer
attached
Analog
sine Voltage continually adjusted by
drive controller as it generates varying f;
signal

Figure 19-6A Digital control of random vibration test
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Figure 26-4A Most Common Location

/control accelerometer

shaker armature

Evaluating the Fixture - presently empty

what criteria?

L control accelerometer
Criteria chart

coming up.

response accelerometer
several of these

shaker armature

Wayne'’s first text —
1971. 500 copies.

FIXTURE DESIGN




Wayne'’s first text —
1971.

500 copies.

See fixture criteria
chart.

|EST document RP-DTE013-1

copyrighted 1998.

Section 5 Criteria

Section 8 Experimental
evaluation of fixtures

8.2 Evaluation criteria

Wish new committee luck.

Wayne's current text
— 2005, 3000
copies.

Criteria chart is on
page 316. Let me
know if you want a
pdf of that page.

Let’s look at the

Table 26-3 Vibration Test Fixture Criteria

1) Test Article
Doscription

12) Allowable Peaks in 2

Tranmissibilty

13) ANowable X, Y Or-
hognality Ratios re 2

(4} Allowable Varistion
Zmax: Zmin

Srmall comporents up
b cagar size, o 2hg or §
pounds.

Mone < 1000 Hz. Max 3
resCrances limibed 1o 51

e ¥ molions ess than
Motion aver et range to
2,000 He.

£20% up 1o 1,000 Hz,
£50% 1,000 10 2.000 Hz

Components up to 10-nch
cube, 1o 7 kg or 15 1bs

Hone < 1,000 Hz Max 4
peaks 6 11.00010 2000
1

¥ and ' molions less than
Z

+30% up 1o 1,000 Hz, max
1 1.000

best sarge bo | 2

Hz 2,000 He. 1o 2 000 Hx
Dod-shaped components [Hore < 500 Hz Max 4 X and Y motions less than | £50% up 1o 1,000 Hz, max
e, actustons. rebef peaks 6.1 800-1,500 He. z st 1 1 500 10
wabves, inversers ta 3% | max 3 peaks 8:1 1,500 10 1.000 Mz 1. 32 1,000 8 | 1,000 He and max 2 51
wolume) to 22 kg or 50 1bs | 2000 Hz 2,000 Hz 1,000 1o 2 000 Hz

Lager squipment to 20 1t
wolum, 1o 220 kg or 500
Ibs

o < 500 Hz, Max 2
peaks 6:1 500 b 1.000 He
Max 3 peaks 8:1 1,000 10
2,000 Hz

X and ¥ motions less than
2 mation cver best range to
500 Hz: to 22 500 to 1.000
Hz: to 32 1,000 10 2 000
Hz

150% up 1o 500 Hz. max
21 batween poirts 500 1o
1.000 Hz and 2 5:1 1.000
1o 2,000 Hz

Laige equipment to 24 inch
T GTBNSaon. cver
220 kg or 500 s, Nat test
> 1,000 Hz

MNone < 150 Hz. Max 1
peak 31 150 10 300 Hz
max 3 peaks 5:1 300 bo
500 Mz, max & peaks 10:1
500 1o 1.000 Hz

% and ¥ molions less than
1.5 Z maton cver test
range to 50 Hz 1032
350 80 1,000 Hz

+100% up 1o 400 Hz, max
3:1 batween points 400 1o
1.000 Hz

chart.
Figure 26-29H Design Criteria Chart
Page B3-12 (page 85 of pdf) 1989; also page 114 of 331C
MIL-5T0-3318
Table 83-5. Detbgn Criteria Chart lor Various sizes of Fixtures lor Vibration Testing
Al s Abcwmatbie Varlation in
AL
Companant Destription Plic e - batary nput Dettan T
5-n pube 1,000 M1, Abies W and ? matsnt lew than X * 20%,. sl plrle wip 10 1,000 Ma
ardwtightiep oS i 1000 i, a maimum ol 3 ot (Nroughont e et Troem 1,000 0 2,000 Ha.
PesOnanceR. IMited 10511 over | Fange up i 1000 1z a0
B bandwides of 1,000 W
Fusdet in siren w0 t0 8 100 cube | None below 1.000 M. ¥ wnd I motiom best than X 2 30% vp to 1.000 M. 1,000 to
e wigha up 1o 18 s gy eciend o 206z nat 1o pacoed 201
T bl of 10002, e e
Ckd shapwd fEoy with volumes. | Nome below 800 12 Mstmem | T aadZ motiom leuthanX | <30% wp ta 1,000 Mz, from
W10 Fou MLweighn 161030 |4 peaks 61 orer 38 wpto 1000 Hi, Above | 000 tm 090 Ha. 1, exergs
. Dariand I MO0 1. D00 b0 1500 | 1,000 HE 2K, eutigt & | that over & 1 D Bandwadith of
e, Manmum 3 3 3.8 bandwidth af 300 He, may | 200 e, mput varat ion may be
a0 idth of b X 2501 batvewen arry pais of
1,50810 2,000 ¥a
Lasger ¥ 300 2 betn than 10500 itz 00 Ha. From 500
¥ Y b a8 500 50 1000 Ha. et than 1X, 000 HE. 211 and 1,000 t
Baandfadath 125 b, $00 0 1,000 | eoaf 1,000 10 3,000 Hi. kv han | 1000 | 1Y, et ot 1 40
e Mavimuss 3 peata 8 ) over | 25X encept over & 1.1 200 M 1, varistion
38 hancuh 130005, 160 | banduic of 801 ey b | mey b




Your shaker, is sinusoidal vibration possible?

e 5 % 5 displacement
C4
velocity
acceleration

time ——

Figure 26-19 Too many Interfaces

courtesy Trace Laboratories

Figure 26-12A
Fixture for 19”
panel electronics
— should be
welded as well
as bolted.

Courtesy NTS Boxborough

Figure 26-26B Slightly Loose Bolts

courtesy Unison Industries

courtesy Unison Industries

Figure 26-21 Welding Techniques

(@) (b)

(© (d)




Figure 26-23 Cranking Motor on Shaker

Figure 26-24 Cranking Motor on Diesel Engine
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Figure 26-3 Function of the Test Fixture

SIGNAL

AMPLIFIER

Request chairman Harry Schwab permission to continue with
a little discussion of slip plates, often used for horizontal
shaking of large pieces of hardware.

DL 27 Sample

Figure 27-13 Elip Plate and Shaker on Common Base

—r St Mam ikt st

Figure 27-15 Slip Plate Axial Resonance

TESERET EEE resonant mode

SHAKER
ARMATURE

node

SLIP PLATE




Figure 27-14 Another Slip Plate

Figure 27-16 Questionable Use of Slip Plate

DL 27 Sample

Figure 27-13 Elip Plate and Shaker on Common Base

—r St Mam ikt st

Request chairman Harry Schwab permission to continue with
a little discussion of simultaneous multiaxis shaking, which |
maintain should replace “last century” sequential multiaxis
shaking ........ 3tests ........ 3 fixtures ..... 3 experimental
evaluations.

A previous speaker told you about how his fixture tilts the test
article relative to a single axis shaker and calls that a multiaxis
test.

Figure 16-14 “Tilted” Fixture does not Multi-axis Test

To me, the vibration is
still single-axis, even
though there is a
component of that
vibration is each of the
DUT’s axes.

courtesy Hong Liu




Figure 14 Tilted Shaker

Figure 16-14B Tilted Shaker

100% correlation

Courtesy Quanta Labs.

Courtesy Quanta Labs.

Army Research Lab experience.

DL 16 Sample

Figuia 15-88 Thiee-shaker 30oF mealization
. W

Video Clip 16-5

Courtesy DongLing

Click on the video above
to watch it on You Tube.

Yes, 3 shakers + 3 power amplifiers will cost more, but faster AND MORE
EFFECTIVE. Does increasing warranty expense concern you?. Easily pay for
3-shaker system.

Is there a cheaper way to get multiaxis vibration? Yes — next slide.



http://www.youtube.com/watch?v=XswWBIwczxU
ERI
Video Link
Click on the video above
to watch it on You Tube.


Figure 25-45 Flexible Air Ducting

courtesy GHI

Figure 25-46 Screening Controls

courtesy GHI

Figure 25-37 Pneumatic RS Units Excite Platform
ARV 7 =

courtesy GHI
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