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CARD Calibration: Piezoceramics wave speed

- A -

INITIAL DATA:

Taken as geometric average values for f-avg (before calibration)
f-avg = 19706 Hz:
G-average wave speed = (3576 x 2848)°° =

G-average Young’s Modulus = (97 x 61)°° =

CALCULATED DATA:

Wave speed .......covmreniiniinnneennnnn.

Gain correction factor (default)
Resonator gain (calculated, no correction) .

Largest axial stress (1 micron output) .....
Nodes ... 44.2 mm
Total strain energy (1 micron output) ......
Power dissipated (1 micron output) .........

Q (overall) ..cocccererriiereiieecreeen.
Weight .....ccovviiiiiiiiiiiiinnecvnenas

3191 m/s
76.9 GPa

3126 misec

0.025

2.44

1.04 MPa at 77.2 mm

3.8E-4 joule
3.9E-3 watt
12054

1.150 kg

Difference regarding wave speed = 3191 — 3126 = 65 m/s

MATERIALS:

Thin-wire Wave

Modulus

Poisson's

Speed (m/sec) (GPa) (kg/m*3) Ratio Q
3 7075-T6
S 5086 73.6 2845 0.33 100000
4 303
i3 el 4935 195.5 8027 0.25 1000
5 sPs8 3126 76.9 7612 0.31 26000




CARD Calibration: Piezoceramics wave speed

-B -

INITIAL DATA:

Taken as arithmetic average values for f-avg (before calibration)
f-avg = 19706 Hz:
A-average wave speed = 0.5x(3576 + 2848) =

A-average Young’s Modulus = 0.5x(97 + 61) =

CALCULATED DATA:

Wave speed .......cooovviviiiirmcininnnnns

Gain correction factor (default)
Resonator gain (calculated, no correction) .

Largest axial stress (1 micron output) .....
Nodes ... 44.2 mm
Total strain energy (1 micron output) ......
Power dissipated (1 micron output) .........

Q (overall) ...ooovceciieeiiirceeeen
Weight .....ccceircreceeeenne

3212 mis
79 GPa

3124 misec

0.025

2.44

1.04 MPa at 77.2 mm

3.9E-4 joule
4.0E-3 watt
12138
1.150 kg

Difference regarding wave speed = 3212 — 3124 = 88 m/s

Thin-wire Wave

Modulus

Poisson's

MATERIALS: Speed (m/sec) (GPa) (kg/m*3) Ratio Q

3 707576 5086 73.6 2845 0.33 100000
aluminum

4 303 4935 195.5 8027 0.25 1000
stainless steel

5 SP38 3124 79 7612 0.3 26000




Example:

BUC 502, Modified

Back mass stainless steel (304)

Front mass AL 7075

Piezoceramics: SP8, CeramTec, 50 x 20 x 5 mm
Central Bolt: Unbrako, 3” long, UNF20, '>”

Results after Network Impedance Analyzer Measurements:
Fs =f1 =18762 Hz,

Fp = f2 = 20650 Hz,

f-avg = 0.5(f1 + f2) = 19706 Hz

CARD input data, GENERAL REQUIREMENTS:

FILE .......... F:\502-F-avg.XDU (10/12/2002)
TITLE ......... BUC 502 xdu, average res-ils (modified M. Prokic)
MODE .......... CALIBRATE (piezoceramics wave speed)
UNITS ......... Metric
Resonator type ......c.ccccovvevennnn. Cylindrical (unslotted)
Frequency .........cccuciiiincnnnne. 19706 Hz
Resonator gain (specified) ............ 0.00
Number of half wavelengths ............ 1
Equipment..........cccoovrveennnnnee. Default
Sensitivity ........ccovieviniieeeee. Low

INPUT DATA: OTHER PARAMETERS

Rear stud .......ccooevemnunes 12.70 dia. x 76.20 long, inside dia. = 0.00, hole depth = 76.20,
recess depth = 0.00

Front stud ................... None

Rear spanner holes ........... None

Front spanner holes .......... 3: 5.00 dia. x 6.00 deep x 7.50 from face to centerline
Rear wrench flats ............ None

Front wrench flats ........... None

Face cavities ................ None



BLT
Common
Recommendations
Regarding Dimensions
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General Criteria for Transducer Design:

INPUT (known, or given in advance): L, tc, tr, Hc, fres. » Pmax -
Known approximately and conditionally (in intervals) : Lg., Lgr, Lgt-

OUTPUT (have to be calculated): Hg, Hg , Hg1 , Hez , He1 , He2 .
Precise choice has to be made for: Lg., Lgr, Lgt.

Approximate input data related to the choice of central bolt, for 20 and 25 kHz, (T1):

T1. CHOICE OF THE CENTRAL BOLT

Range, (Frequency
| Power)

PRINCIPAL CONDITIONS (which have to be approximately satisfied and used for

calculations of the output data)

C C C . C C
1. He + He + Hg = Lyt = Const. = Cy; Ll fe ) Co )<L, <min{—5 —2
3 2fRes 2chs 2f Res 2fRes 2chs

-( Lot could be experimentally determined length, or calculated by FEA)

Hc = Nctc + Nctf = Const. = C,
-(Hc known in advance, t. ,known from the catalogue of piezoceramic),

=Hg + Hg = C; - C, = Const.

Hg =Hgy +Hp, , Hg = 0.5 H¢

2tc < Hgy € Hg

He =Hpq + Hez = L + Xg,

2tc < Hgq £ Hf,

Xemin € Xg < 0.5 He,

-(Xrmin, known in advance, by calculation, or experimentally)

2.Lay + Lor = Loy (~222r - Coorr

4 4f .

-( Lgt taken from the catalogue of bolts supplier, according to T1.),
Cs <lg < C4
Cs <Lp. < Cs
C; <Lgr £ Cg

Const. = Xemin < Leimin <Llel £ 0.5 He
LBLmin = Const. =Csx
-( Leumin known in advance, by calculation, or experimentally from T1),

Cr <(Lge = Hc + Hg1)< Cq.
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