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Development of Experimental Equation of Hood Frame for
Vehicle Considering Operating Angle
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Abstract: This paper presents the experimental result and theoretical analysis result to investigate the

correlation between the operating force, angle and locking torque for vehicle hood frame. Also, we derived

the experimental equation that using the results for experiment and theory. The hood frame is

switching-devices used for opening and closing the vehicle hood. It needs the correlation data between

locking torques of each joint, operating force and angle of hood frame. The correlation data for torque

and reaction force of hood frame obtained through experiment and theory analysis. Finally, the

experimental equation of the locking torque prediction for the hood frame is derived.
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Table 2 Results of torque prediction for joint D

angle(rad) 1.7 1.8 1.9 2 2.1 22 | 23 | 24 | 25 | 26 | 2.7 | 28
value 1.61 | 1.61 | 1.59 | 1.57 | 1.56 | 1.55 | 1.54 | 1.53 | 1.52 | 1.51 | 1.50 | 1.48

A7 error(%) | 9.3 92 | 79 | 68 | 58 | 5.1 46 | 41 37 | 3.0 | 20 | 05
value 193 | 192 | 190 | 1.88 | 1.86 | 1.87 | 1.87 | 1.89 | 1.89 | 1.89 | 1.88 | 1.87

o0 error(%) 1.6 2.1 32 | 43 | 49 | 48 | 44 | 38 | 34 | 35 | 39 | 44
value 234 | 236 | 237 | 239 | 240 | 240 | 2.41 | 2.41 | 240 | 2.38 | 236 | 2.36

= error(%) | 4.6 37 | 3.1 26 | 22 1.9 1.7 1.8 | 22 | 29 | 3.6 | 38
value 276 | 2.81 | 2.85 | 2.89 | 2.92 | 2.96 | 3.01 | 3.06 | 3.10 | 3.13 | 3.14 | 3.09

=29 error(%) | 6.2 44 | 3.0 19 | 07 | 0.7 | 23 | 39 | 55 | 66 | 66 | 5.1

Table 3 Results of torque prediction for joint E

angle(rad) 1.7 1.8 1.9 2 2.1 22 | 23 | 24 | 25 | 26 | 2.7 | 28
value 1.61 | 1.61 | 1.60 | 1.58 | 1.56 | 1.55 | 1.53 | 1.52 | 1.51 | 1.50 | 1.48 | 1.45

A7 error(%) | 9.4 93 | 9.1 76 | 63 52 | 43 | 35 | 27 1.8 | 04 1.7
value 193 | 192 | 190 | 1.88 | 1.86 | 1.86 | 1.87 | 1.88 | 1.89 | 1.89 | 1.88 | 1.87

190 error(%) 1.6 20 | 3.1 42 | 49 | 49 | 45 39 | 34 | 34 | 39 | 45
value 231 | 234 | 236 | 2.37 | 239 | 240 | 241 | 241 | 241 | 2.40 | 2.39 | 2.39

= error(%) | 5.8 46 | 39 | 32 | 26 | 20 1.6 1.4 1.6 1.9 | 23 | 24
value 270 | 2.76 | 2.81 | 2.85 | 290 | 2.95 | 3.01 | 3.07 | 3.13 | 3.17 | 3.19 | 3.16

=20 error(%) | 8.2 6.1 44 | 29 14 | 03 | 22 | 43 6.3 79 | 86 | 7.6

pp(0) =—38.270°%+235.690 —439.480 + 235.62

pp(0) =—46.140° +279.060% —517.230 + 282.31
(1n
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