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Abstract: The accuracy of displacement and location of the negative is greatly affected by the change of its
tension in the aerial negative film tester. Based on the kinematics and dynamics of the transmission mecha-
nism, a control model was built by means of DSP (digital signal processing) to carry out the real time con-
trol of the tension when the negative is in motion. The fixed tension guarantees the stability of the system
and the requirement to the accuracy standard, which makes possible for the tester to get the real image da-
ta. It lays a good foundation for the accurate testing of aerial negative film. The highest moving speed of
the negative is 23 m/ min, the range of tension is from Fnn= ON to Fmx= 30 N, the variety of controlled
tension is AF= 0. 05 N and the repeating orientation precision of the tester is £10 Um, which meet the
design requirements.
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Fig.1 Transmission mechanism diagram

[4¢6]

[ 73]
2.1
; d
D W; 1)
a b
L 2 p(kg/mm3)
(D- d)/2>»8
n
n=(D-4d)/28, (1
n

Lo=Td+2(n- 1)§]

L= L+ L+ K+ L,=" nd+ n(n-1) 8],
(2)
()
Z=(L- 11— [2)/(a+ b) , (3)
2.2

2.2. 1 BEFHPH

FHHE
W A

2
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Fig.3 Digital control model
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Fig. 4 Control program flow chart
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