
Resonance Dwell Unit type 5885 

USES: 

• Resonance dwell testing 

FEATURES : 

• Automatic phase lock loop to maintain a constant 
phase angle between the input and the response 

• LED phase sign indicators for resonance 
detection 

• Automatic sweep control using the Vibration Ex­
citer Contro l Type 1050 

• Compressor controlled input for optimum phase 
detector operation 

Fatigue test ing of test objects often 
provokes changes in the resonance fre­
qu encies of that object. The BrUel & 
l<jrer Resonance Dwell Unit Typ e 5885 
is used with the Vibra t ion Excit er Con­
trol Type 1050 for continuous test ing at 
a resonance. 

Genera l Description 

During vibration test ing, objects 
and st ruct ures are cont inu ously sub ­
jected to stress reve rsals. It is at the 
resonance freque ncies that these 
st resses are likely to cause the most 
damage. After prolonged testi ng the 
st ressing will inevitably result in fa­
tigue failure. As damage begins to oc­
cur the resu lt ing changes in the mate­
rial of the st ruct ure will a lter t he reso­
nance frequencie s of the st ructu re. 

If the environment is dom inated by 
one or a few disc rete excitat ion fre­
quencies, then it is realist ic to perfo rm 
fat igue test ing at these frequencie s. 

Resonance dwell testi ng provides 
continuous fat igue test ing of an object 
at a part icular resona nce. At reso­
nance t he phase angle betwee n the in ­
put force and the response acce lera­
tion is 90°. For a small change in the 
resona nce freque ncy there will be a 
large change in the phase angle. Con­
sequent ly, monito ring the change in 
the phase ang le is a more accurate 
method of t racking the reso nance fre­
quency than monito ring the max imum 
amplitude of the response. 

The Brtiel & Kjrer Resona nce Dwell 
Unit Type 5885 uses this tec hnique to 
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enable continuous vibrat ion test ing at 
a reso nance. 

T he instrume nt is specifically de­
signed for use with the Vibrat ion Ex ­
citer Control Type 1050, and for opt i­
mu m operat ion the 2-channel Slave 
Filte r Type 5888 can be used to filter 
the inpu t force and response acce lera­
t ion signals. 

Principle of Operati on 

T he two input signals used by the 
Resona nce Dwell Unit Type 5885 are 
the input force to the test object and 
the resulta nt accelerat ion. Afte r a res­
onance has been selected, the Reso-
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nance Dwell Uni t measu res the phase 
angle betwee n the two inpu t signals 
and ident ifies any difference from 90°. 
If t he ph ase dev iates from 90° the 
Resona nce Dwell Un it will act ivate 
the freque ncy sweep of theVibrat ion 
Excite r Contro l T ype 1050 so t hat it 
increases or decreases the generato r 
frequ ency in accord ance with the de­
tecte d phase change. 

St ruc tur al resonances can be found 
by manua lly tuning the contro ller to 
the associate d frequency. T hese reso­
nances are locate d by inspectio n of the 
phase sign ind icato rs. A reso nance fre­
qu ency is indicate d when the ph ase 
sign indi cato r passes fro m + thr ough 0 
to -, or vice versa. When a resonance 
is located, the cont roller freq uency 
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should be set slightly higher than the 
resonance frequency. Th en by pre ss­
ing the select key the Resonance Dwell 
Unit will enter search mode which 
causes t he Vibration Exciter Control 
Type 1050 to sweep downwards to the 
resonance frequen cy. The Resonance 
Dwell Unit then enter s lock mode and 
trac ks the resonance frequency by 
mainta ining a constan t phase shift be­
tween the two input signals. 

System Operation 

An instrumentation set -up for reso­
nance dwell testing is illustra ted in 
Fig. 1. Th e instrumen ta tion uses the 
Resonance Dwell Unit Type 5885 to­
gether with the Slave Filter Type 
5888. Th e Slave Filt er is used to filter 
the inpu t force and the response accel­
erat ion signals in order to provide t he 
Resonance Dwell Unit with two dis­
tort ion and noise free signals. 

Th e inpu t force signal is also used 
by the Vibrat ion Exciter Contro l Type 
1050 for regulat ing the vibration level 
of the Vibrat ion Exciter Typ e 4805. 
Generally, it is th e inpu t force signal 
which will be used for regulating the 

PHASE: 
Input Measurement Range : O to 360° 
Limit s: ± 10° fo r LED ind ica tion 
± 10° for 1050 int erlock act ivation 
Resonance Detection : 90° or 270° ph ase 
shif t between Input forc e and response accel­
eration 

MANUAL CONTROL: 
Reso nance search 

Force 
Signal 

Resonance Dwell 
Unit 5885 

Remote• Slave FIiter 
Control f 5886 

Remote 
Control 

I 

f A Frequency 
I I Tuning 

I I 

Response 
Signal 

Response Signal 
Response 

Accelerometer 4384 

.----1--..q;, cF·orce Transducer 

Input 
Force 
Signal 

Vibration Exciter 
4805 

6200 

,~~~=-:~ 
r-------------1 ~·@ J"::~;··· -® ; .. f 

'r-----'---....;:;..."'---w' 

Vibration Exciter 
Control 1050 

Power Amplifier 
2707 

852024 

Fig. 1. Inst rumentation for resonance dwell testin g 

vibrat ion level but the exciter ta ble 
accelerat ion can also be used for this 
pur pose. 

Channel 1 of the Resonance Dwell 
Unit uses an internal compressor to 
maintain a consta nt level of the re-

Specifications 5885 
POWER REQUIREMENTS: 
Power Supply : 100, 115, 127, 200, 220 or 
240 V AC ± 20%, 50/6 0 Hz 
Con sumption : 10VA approx. 
Fuse Requirements: 80 mA (200 to 240 V), 
160mA (100 to 127V) 

ENVIRONMENTAL : 
Safety: Compli es with IEC 348 Safety Class II 
Operating Temperatur e: + 5 °C to + 40 °C 
(+ 41 °F to 104 " F) 
Storage Temperature: -25 °C to + 70 °C 
(-13 ° F to 158 °F) 

sponse accelerat ion signal. Th e input 
force signal is regulated by the con­
tro ller compre ssor and is supplied to 
channel 2 of the Dwell Unit . Conse­
quently, the two signals to the Reso­
nance Dwell Unit Type 5885 are opti­
mised for accura te phase detect ion. 

Humidity Range: 90% RH (non- condens ing at 
30°ci 
Electromagnetic Compatibility: Complies 
with requ ireme nts for Class B comp uti ng de­
vice of American FCC (Federa l Comm unica ­
tion Com missio n) Rules. 

GENERAL: 
Height: 133 mm (5,2 in) 
Width: 210m m (8,3 in) 
Depth: 240 mm (9,4 in) 
Weight: 3,2k g appro x. (7,0 lb) 

This system is a development of the Bruel & Kjrer Systems Engineering Group and is not a standard production 
instru ment. Specificat ions can be modified, on a contract basis, to meet individual requirements. 

For prices and delivery time, please contact your local repr esentative. 
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