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Optimum Cam Profile Design of VTR Deck Using the Response Surface Analysis
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Abstract

In this paper, an optimum profile of a cam being used in a VTR Deck mechanism is designed

by the response surface analysis. The objective function of the design is to reduce driving torque

of the pinch roller system that is used to compress video tape to the capstan motor axis. The pinch

roller system that will be designed is modeled using the general purpose mechanism analysis
program DADS. The computer model is compared with the physical system for reliability. A

model function to represent relationship between design variables and the objective function is

estimated by the response surface analysis. Once the model function is reliably estimated the

optimal design is carried out using the model function and each design variable’s boundaries. To

verify improvement of the pinch roller system, a prototype for the pinch roller system is made and

tested. From the test result, an optimum cam profile to reduce driving torque of the pinch roller

system is verified.
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Results
No.of Exp.
oo ™ e (10* dyne - cm)
1 -1 -1 1110, 58
2 -1 -1 1110.45
3 -1 1 1384.44
4 1 1 1384.15
5 1 -1 1110.58
6 1 -1 1110.56
7 1 1 1384.18
8 1 1 1384.74
9 0 0 1264.29
10 —1.216 0 1265.25
11 1.216 0 1264.87
12 0 —1.216 1077.10
13 0 1.216 1408.52
14 0 0 —1.216 1264.99
15 0 0 1.216 1264.84
1 -1 -1 -1 1 1 1 111 Ak
1 -1 -1 1 1 1 1 1-1-1
1 -1 1 -1 1 1 1 1 1-1 1110. 58
1 -1 1 1 1 1 1 -1-11 1110. 45
1 1 -1 -1 1 1 1 -1-11 1384, 44
1 1 -1 1 1 1 1 -1 1-1 1384. 15
11 1 -1 1 1 1 -1-1-1 1110.58
1 1 1 1 1 1 1 111 1110.56
1384. 18
1 0 0 00 0 0 000 - % 10° (11)
1-L216 0 0 1479 0 0 0 0 0 1264, 29
1 L1216 0 0 1479 0 0 0 0 0 1265, 25
1 0 -L216 0 0 1479 0 0 0 0 1264. 87
1 0 L26 0 0 1479 0 0 0 0 1077.10
1 0 0 —1216 0 0 1479 0 0 0 1408. 52
1 0 0 L2160 0 1479 0 0 0 1264. 99
(10) 1264, 84
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Tabel 2 ANOVA table of the model’s results
Factors S ) Fo F{(a=0.01)
SSR 206037.93 3 68679.31 112421.32 7.59
SSE 6.72 11 0.61091
SST 206044.65 14
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Tabel 3 Comparison of original and modified cams

Values Cams Original cam Modified cam
&) 133.63° 135, 00°

& (mm) 3.0 25

& (mm) 18.1 18.5
Maximum driving torque (10° dyne - cm) 1264.93(100%) 1111.00(87.83%)
Makimum current (mA) 341.6(100%) 299.0(87.5%)
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