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Design of a parameter measurement system for electric cylinder

YANG Jidong , LIU Kun , YANG Zhongshan , CHE Haiwei
(College of Mechanical Engineering, Chongqing University,Chongqing 400044 ,P.R.China)

Abstract: In order to solve the problem of current electric cylinder test system and test method can’t meet
the requirements of electric cylinder performance test,a parameter measurement system is designed in the
paper and it contains industrial computer as upper machine,and Leisai DMC5480 movement control card as
center controller,and high precision magnetic grid ruler as detection device. Firstly,an open automatic test
system and test method for electric cylinder and function test module are designed for the system. Then,
combining with data detection device,by the VB and API function library,the paper designs open hardware
structure and software platform for the system, which includes location accuracy, return error, repeat
positioning accuracy, error analysis and compensation, and error analysis and compensation as well. The
system has been successfully applied to the electric cylinder parameter measurement of a company.
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Fig.1 The schematic diagram of the Electric Cylinder test platform
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Table 1 The parameters of magnetic scale

BRIk RS SR/ pm B/ (me s D)
MTS M1 1 1.2
MTS M5 5 6.0
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Private Sub Form_Initialize()

e B i
Dim n As Integer LAERIEHD

BRI
£, mIBRAMEE

n = d5480_board_init() k!

If (n<<=0) Or (n>>8) Then PIEEIERAE 1—8 Z[H

MsgBox "##44k DMC5480 4 401", vbOK Only , " ty 4" 2 RRAMENRREE
End If 8642 500 14, Fig.2 Flow chart of single electric cylinder test
If n > 0 Then
Cardnum = n — 1 "SRR SHERRE = FE—1
Else

Cardnum = 7 7 B EAT A AR N BCR RAE R 8 5K %8 H T804 5 1 U
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End Sub
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Private sub Form_Initialize()

......

If QueryPerformanceFrequency (System_HDCounter_frequency=0)

Then
If MsgBox (“ 8 1) T 5 AL 68 78 A 3285 w5 ks B TF 808 O/ J0 vk IE i s KR
vbOKCancel=2) Then
End
End If
End If

MsgBox “# 1y i+ 2 ML 1 w5 K 5 3 B8 B % 7 & SystemHDCounterfre quency % 10000/
(1000000000 # ) & “MHz”

......

End Sub
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Fig.3 System main interface
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Fig.4 Electric cylinder motion curve real-time display
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Table 2 Tested position error of toothed belt electric cylinder mm
Nk 1 A AT iE 7] 1] AL 1] S UN
E BN BE TE {37 SE 1 KG E E K BE E PR SE LR BE ml 7 [A] B

0.020 0.020 0.180 2.121 2.092 2.202 0.160
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Table 3 The position error of electric cylinder after compensation of nonlinear error mm
L1 A1 A 26 I EAMEE A1 A {H A
ik H
PLI PPI 1IPCI PLI PPI 1PCI PLI PPI IPCI
TE [) 58 v A 0.118 0.110 0.110 0.085 0.085 0.085 0.053 0.053 0.050
70 S R 0.146 0.138 0.129 0.095 0.092 0.091 0.097 0.094 0.092
T [ E RS 0.146 0.138 0.129 0.095 0.094 0.093 0.097 0.094 0.092
AE 1) HE 52 % o 0 B 0.020
B ) 5 5 T o 0.020
XL i) B 5 o A 0.078 0.082 0.080
S ONIE S 0.058 0.062 0.060

TE : PLIPPLIPCI 43 5 A 3R 23 B 42 AR B L 23 B 4 49y 2 4 L L S0t 10 23 Bt =k s B0 D A 1

0.1501
0.090
0.060 PPI
0.030
0.000
—-0.030
—-0.060
-0.090
-0.120
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Fig.5 Piecewise interpolation of the nonlinear position error of the compensation points
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