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Development and Test of the JKR Energy Instrument
Based on Virtual Instrument Technology

24228 her B’ e’ #kgi!

(AR IRFREEAFES ISR LiE 200237 AR I X FLFIRBELSEA L ETLELHE, EiF  200237)

OE. (A JKR AR EEIE T R T AR B SOV B SRR (R KBRS ) HEA TR & PR RO RIS R RERL 2 vp — A R BT
W, A, #2TT & KR M RESCN I SR AT R A S35 0 26T JKR S SR S AR BOR HEAT JKR I RE AL R R G 101
HRIFR @ T JKR SE8F 6, SET JKR BERARE JEXT TR RGEAT T UMEIE, MHXSE R R, A8 A BE 7
ERTG FEHBHRE GBITR R e S

XK KR M RS JKR BB BERBENZ VC++6.0

HESHEE; TP273+.5 XHARERS: A

Abstract: Researching on the adhesive properties of elastic materials ( silicone, hydrogels, etc. ) with surface features adhesive effect by using
JKR (John, Kendall and Roberts) theory is an important section in material science. Thus, it is necessary to develop JKR energy measuring
instrument to provide reliable experimental platform for such research. Based on JKR theory, by adopting virtual instrument technology, the
design and development of the hardware and software system of JKR energy instrument are conducted. The JKR experimental platform is
established successfully, the JKR data acquisition is implemented and the system is tested and verified. The result of test shows that this

instrument possesses many advantages including ease and flexible operation, scientific structure design, and high operating accuracy, etc.

Keywords: JKR theory Virtual instrument JKR energy instrument Curve of energy release VC++6.0

0 38§

FUR, SRR (CANRE IR K BERE AR AE) #)Z
AT AR H BT, TEAFE T 2T, B
Je [l T e A ek, HE AT A 1 o 25 5 A R 22001
PR, X T3 SRR G 1 5 BT RV 220 TR
PR RIFSE T 1]

— B, XS TS S IATE S A F T Y ik
TE A AT DL Hertz () 5000 322 il 398 30047 40 A1
(EIRAESE PRI AL, A SE s P b A} 0 3R T HL ARG 35 A%
J7, 105 Hertz (9 398 - B A 25 FEORG 35 500 %) B4 B fi
A FEBY M, John, Kendall #1 Roberts ( JKR ) 7E Hertz
RIS REA b, 25 R T g A OGS A SR JE A Y 52
el , DA AR 2 BB 2 7 2 T & A 42 ik 1) 1B IX 3 1 57 A=
— B WIFER P B IE Hertz B2 HIE

REA SR AR EAE DS 1 — F A TT R HAR AR
T YRR R R e AL 1 AR

KB XAFALTHRA (%% .51273063) ,

AR B #7.2013-11-24,

H—EH EAZER(1989-), B AL AR IR FHHAFE T£E
b fE iR AR LA A £ BAF I EAUR AR A G fe B SRR S A
R Iy @R,

(HAFMEINFEY 5 35 B4 6 4 2014 4F 6 H

PEAEZEAR SRR (ARG & R
RERA 1L 5t Ll AL g Zh g, RENE 58 70 TS L
RE  RIFRZHARTT LIRS 3 KR MREILAHF &

1 RS TIEREE

1.1 JKR Eig@E

7E JKR $efihat #2 v g2 sk DL — 2 1R 5 )
PR fil, 7= A AR RS DL R 2 il A% ER A S 21 A
FRPRG 25 E fh EE n R

1 Ka’® 2
0_6’1TK(13( R _Pj (1)

AP G AN R BR E BE R 32 5 K O 4 R0
HHGP IR JIE R PR EERCEAR jo AR
PRl R D B ) ST i — S5 B RS 2 RE
REthdk, XFF JKR Hialgn i 7, HER 2R o
JEJ71 P XS 8, SR AT LRI ZAA TR R & RE
1.2 {UREHLEN
JKR M BB 75 ZE AL JKR 2 filad 2, 7F b 72
rh R 2 IR I S8R AR o R T PR YT
fi#% 8, [ABHA T 2 Hil R i B L C &R 2, JKR
DU REAS AR B30 53 1 FH 20 2E DL VR BR 22 AT 1 A%

43




RS JKR W ARSI =R, %

)% B IL I JKRORGHG He fih it A, ol P AR IR AR AR AR IR
(EAAS IR . T E AR 4 b~ A A A —E Y
PRIE , T AR FH TR1 122300 6 64 75 0%, B0l o 0 e P
FROHE ol IR AT Ao AR AR AR (R A D e
BT JKR U RESU ERES A 1 B

8 ﬁii@ﬂ%@%%# |

11
| | e
B 1vr/’£j3 fem s

WA R
I: 1 :| 7| s

B 1 JKR 9 e AL 22 25 4
Fig.1 Physical device of JKR energy instrument

ALY B3 Pk 5 Bl DA ARk e i, e b b i
BB R L, AT AN S e 2 IR 7 A Y
S [RIE FEFLAL 12 SO 5 N AL IR AR 4 fil
TXCRE B AL BT 1] LA SE A 2 O HL I B, 0
Fr 37 W I Ak B G s D A £
BRa BRI F T, T DAAR G b OR300 AR5 2 ik 1
FIFR 43 55 o S 42 o ol 0 6 S PR A, DA A
e AN B T B B O 1 AR AR RE
1.3 Mg ERS

JKR M BEACAR A R an ] 2 s

JE S A2
=

BEE R ) B

P R

VR BIE

B2 HZ#Hnt

Fig.2  Flowchart of the software
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Fig.3  Output waveforms of the unloaded force sensor

before and after filtering
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Tab.1 Pressure errors before and after correction

R B J& /1R %/mN
/mN /(pm - s7") e IE T KBS
1 1 0.064 0.027
2 1 0.069 0.027
1 2 0.143 0.007
2 2 0.145 0.007
1 3 0.226 0.025
2 3 0.230 0.025
1 4 0.284 0.043
2 4 0.297 0.043
1 5 0.324 0.056
2 5 0.369 0.056
1 6 0.434 0.083
2 6 0.432 0.083
1 7 0.503 0.127
2 7 0.498 0.127
1 8 0.583 0.142
2 8 0.569 0.142
1 9 0.638 0.207
2 9 0.638 0.207
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Tab.2 Displacement errors before and after correction

TR Y PR
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30 1 0.84 0.100
50 1 0.88 0.100
30 2 1.70 0.200
50 2 1.80 0.200
30 3 2.66 0.260
50 3 2.62 0.260
30 4 3.34 0. 140
50 4 3.38 0. 140
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50 6 5.14 0.020
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50 7 5.78 0.440
30 8 7.52 0.060
50 8 7.32 0.060
30 9 7.98 0. 460
50 9 7.50 0.460
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Fig.4 Adhesive energy release curve of hydrogel Bis0.2
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Fig.5 Adhensive energy release curves of BisO. 10
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Fig. 6 Adhensive energy release curves of BisO. 15
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Fig.7 Adhensive energy release curves of BisO.20
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