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Program ¢wiczenia

1. Wyznaczy¢ charakterystyki temperaturowe dla dwoch tensometrow umieszczonych w
termostacie

a) tensometr drutowy typ RL Ro~122 Q, baza pomiarowa — 10mm, czutos¢ 2.18,
b) tensometr foliowy typ LY-11-10/120 Ro~120 Q, baza pomiarowa — 10mm, czulos¢
2.07
Temperatur¢ mierzy¢ czujnikiem Pt100 umieszczonym na ptytce

2. Sporzadzi¢ wykresy AR/Ro=f(T).

. . o , AR ., ,
3. Wyznaczy¢ wspolczynniki temperaturowe dla tensometrow a = =7 | porownac z praca

czujnikdéw tensometrycznych w ¢wiczeniu z serii L.

Badanie temperaturowe tensometrow

Na element o wymiarach 8x5 cm wykonany z tej samej stali co belka naklejono dwa
tensometry LY-11-10/120 oraz utwierdzono czujnik Pt100. Jeden tensometr naklejono
klejem Cyjanopan ME do potaczefn sztywnych natomiast drugi klejem Cyjanopan E do
polaczen elastycznych. Caly element badany umieszcza si¢ w piecu, w ktérym bada si¢
wplyw temperatury na zmiang rezystancji obu tensometrOw przy narastaniu temperatury.
Doktadna warto$¢ temperatury odczytywana jest za pomoca czujnika Pt100.

Rys. 1 Stanowisko do wyznaczania charakterystyk temperaturowych

tensometr

tensometr

Lp| PT100 |temperatura foli AR AR/Ro AR AR/Ro
oliowy drutowy
Q °C Q Q Q Q
1 ]110,950 28 120,129 120,047 0,000
2 | 111,670 30
3 1113,610 35
4 |115,540 40
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51117,470 45
6 119,400 50
7 1121,320 55
8 | 123,240 60
9 125,160 65
10(127,080 70
11]128,990 75
12 {130,900 80
13132,800 85
141134,710 90
15]136,610 95
16 138,510 100 120,139 |-0,010 |-0,0000832438 120,066 -0,019 | -0,0001582713
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Rys. 2 Charakterystyka R=f(t) badanego tensometru
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Delta R=f(t)
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Rys. 3 Charakterystyka AR=f(t) badanego tensometru
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Rys. 4 Charakterystyka AR/Ro=f(t) badanego tensometru
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Dokumentacja techniczna — strony internetowe firm
Vibrometer,
CARBOAUTOMATYKA S.A,
Avery Berkel,

Hottinger-Baldwin Messtechnik. (www.hbm.com)

Cardinal,
Elmaks,
Alitech, (www.alitech.com.pl)
Althen,
CAS,
Tecsis,
[5] Polska Norma PN-59/M-53852

Tabela opornosci czujnikow Pt100
(fragment Polskiej Normy PN-59/M-53852)

ocJ o | 1 2| 3 4] 5] 6] 7] 8] 9 |c°C_
10.00 103.90 104.29 104.68 105.07 105.46 105.85 106.24 106.63 107.02 107.40 10.00
20.00 107.79 108.18 108.57 108.96 109.35 109.73 110.12 110.51 110.90 111.29 20.00
30.00 111.67 112.06 112.45 112.83 113.22 113.61 114.00 114.38 114.77 115.15 30.00
40.00 115.54 115.93 116.31 116.70 117.08 117.47 117.86 118.24 118.63 119.01 40.00
50.00 1119.40 119.78 120.17 120.55 120.94 121.32 121.71 122.09 122.47 122.86 50.00
60.00 123.24 123.63 124.01 124.39 124.78 125.16 125.54 125.93 126.31 126.69 60.00
70.00 127.08 127.46 127.84 128.22 128.61 128.99 129.37 129.75 130.13 130.52 70.00
80.00 130.90 131.28 131.66 132.04 132.42 132.80 133.18 133.57 133.95 134.33 80.00
90.00 134.71 135.09 135.47 135.85 136.23 136.61 136.99 137.37 137.75 138.13 90.00
100.00 138.51 138.88 139.26 139.64 140.02 140.40 140.78 141.16 141.54 141.91 100.00
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Series Y Strain Gages

Technical Data
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staain gage constructon fail strain gage compiete with embrdded meisuring Jnd
measuring grid
matesial Constantan fodl
hickress wm 18 or 5, depending o0 \tran gage type
carrier
materal poiymide
base thickness ] a4 5 10
cover thickness n 75¢5
cannections nicke! plated Cu leads, opprox. Simm in leagth
for straim gages without leads ntegrated soider tabis, approx. §.5mm in length,
apprax 16 ., 2.2mm wide
nominal resistance Q 120, 350, 700, or 1000, depending on sirain gage type
resistance tolerance - § 0.3 without; ¢ 035 with feadst
except for KY types, per chain - +056
yage factor approx. 7
nominal factor of gage factors specified on cach package
gage factor toleance for G6mm and 1.Senm measuring geid length " + 15
for = 3 mm measuring grid length LT
temperature coefficient of the gage factor T ca (115 ¢ 10} 0%
| vadue of temp coefficient of gage factor specified an each package
reference temperature L » bl
operation temperature range
for static, ie, 2eto point refated measurements L 70 e 200
for dyraenic, | e, not 7erp point refated measurements C -200 .+ 200
Lransyerse Sensitmty
within reference tute range using adhestve 7 70 % -01
on strain gage type LY 11-6/120
temperature variation specthed on each package
temperature variation act. to selection, adjusted to thermal expansion coefficient 1
o for femitic steel UL 108 10
o for aluminium U3 23 0
« for plastic matenial e 65 10
«x for austenitic steel "W 16 10+
« for titanamm] grey steel 1 9 0
« for molybdenum 1 54 10
a for quarnz H(3 08 104
temperature variation talerance 13 +0D3 -10¢
adj of temp iation within range < A0 4 120
mechanical hysteresis
at reference temperature and strain © = + 1000 yum/m
strain gage type LY 11-6/120
at 151 load cycle and adhesive 2 20 pum/m 1
ot 3rd load cycle and adhesive Z X0 jm/m 05
ot 151 load cycle and adhesive X 69 wmjm 5
at 3rd load cycle and adhesive X 60 umjm 1
at 15t load cycle and adhesive EP 250 mim 1
at 3rd load cycle and adhesive EP 250 umjm 1
manimum elongation
at reference temperature using adhesive 7 20 on
strain gage type LY 11-6/120
strain Emit ¢ lof positve dicection wmim 50000 ( 4 5%
stealn bmit ¢ for negative direction umfm S0000( &5%)
fatique ife"
a1 reference temperature using adbesive X 60 on
strain gage type LY 11-6/120
stress cycie value L at
sternating strain r_= + 1000 um/m and zero point drift €A = 300 umim »> 10 [test was interrupted at 10')
. A= 0pmim > 107 {test was intermupted 2t 107)
minimum radius of curvature, longitudinal and se, at reff temg
for strain gages c/w leads mm 03
for strain gages ¢/w integrated leads
within the measuring grid area mm 03
within the area of the solder tabs mm 2
usable banding materits
cold curing adhesives Z 70, X 60, X 280
hot curing adhesives £P 250, EP 310
“ The duta depesd on the varous narameters of the seecfic asolcation sd are stated for exampies urly



