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Fig.1 Simulated results of profile error caused by machining error
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Fig.3 Error analysis of measurement system

3
3.1
X Y 4 T 1
180°, 4 , ; )
3.2
, [6]‘ (5) ,
X0 Yo 5 s
[7]‘
x = afcos( P+ @)+ PXx sin( P+ a)]+ xo, 5
y = af sin( P+ o) - PXsin( P+ )/ + yo. ()
Ar, ,
ex(l:) ew(l)
S(x0,50,00) = (es(i)— x0)”+ (es(i)— yo0)" = Ae. (6)
1x0 y0 , x0= C( 1), yo= C(2);00 , b= (180x xqa) x C(3).
(6) ,  Matlab Fminsearch (6)
C(i) = F(f, A) (7)
(1) :f (6) FA A= [ena(i), enw (i), (ermn(i)= ena(i))];
€x, a\'(i) , €y, a\'(i), €y, ma}x(i) X Y
Y
, (7
1 . 1 , CMMs ,

, ( £0. 5 bm) .



494 ( ) 2010
CM M s ,
1
Tab. 1 Measurement of the measurement error and machining error
60/(]) X()/um Yo/llm 60/ (0) Xo/llm Yg/um 60/(°) Xo/um Yo/llm
1 0.140 2 5.28 19. 39 0.122 2 3.58 16.29 0.0180 1.70 3.10
2 0.1355 5.35 19. 53 0.110 5 3.85 15.93 0.0250 1.50 3.60
3 0.141 0 5.57 18.92 0.120 0 3.67 16.02 0.0210 1.90 2.90
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Fig. 4 Profiles error before compensating the machining error
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Fig. 5 Measurement results of profile error
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Rapid Measurement System of Machining Error
for Fixed Scroll Profiles

FANG Huarying, YANG Jian-hong

(College of Mechanical Engineering and Automation, Huaqiao University, Quanzhou 362021, China)

Abstract:  In order to improve the machining accuracy and fitting performance of the scroll profiles, a novel rapid meas-
urement system of machining deviation was developed based on a cylindricity meter and its error model was established.
The total error was obtained through the optimization computation of t he radial error model and then the machining error
of the scroll profiles was got by the total error and measurement error. Finally, the new system was compared with the
cordinate measurement machine (CMM) . The experimental results shown that the measurement time of the new system
was 3 minutes but that of the CMM was 20 minutes. Under the condition of the demanded measurement precision, the no-
vel measurement system can meet the requirements for measurement environment and time of the orrline manufacture for
the scroll profiles through rapidly compensating the deviation of the machining position which can improve the machining
accuracy of the scroll profiles.
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