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ABSTRACT

This paper presents the experimental result and theoretical analysis result to investigate the correla-

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

experimental equations that using the results of experiment and theory. The hood frame is switch-

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

locking torques of each joint and operating force

of hood frame because the parameters affects the

emotional quality of the vehicle. The correlation data for torque and force of hood frame obtained

through experiment and theory analysis. Finally, two experimental equations of correlation are

derived. Thus, the developed equations show that

frame of vehicle.
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has high usefulness for the basic design of hood
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Table 1 Results of theory analysis for hood frame

(0 =0.96 rad)
. . Reaction s
Joint Dir. R Sum.(N) Ratio(%)
T 0
A 152.65 353
Y 152.7
T -3.93
B 175.35 40.5
y -175.3
T -1.96
D 40.95 9.5
y 40.9
T -1.96
E 63.60 14.7
y 63.6
Total 432.55 100
z 100¢ - b
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Fig. 4 Effect of operating force on reaction force of

hood frame
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Table 2 Operating force by experiment

Torque Operating force(N)
(Nm) 1 2 3 4 5 Ave.
1 139 | 144 | 140 | 13.7 | 139 13.98
1.5 20.1 | 202 | 199 | 189 | 20.1 19.84
2 240 | 254 | 248 | 241 | 245 | 2456
2.5 293 | 29.6 | 28.7 | 27.1 | 29.7 | 28.88
3 350 | 34.1 | 334 | 30.7 | 33.8 | 3340
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Table 3 Parameter function of experimental equation

Joint(¢) Parameter functions(u, = 0.076)
A m, =—0.0021f, +1.4675
B my =—0.0021/, +1.684
D m,, =—0.0021/,,+0.3938
E my=—0.0021f,+0.6109

Input data
(operating force)

|

Theory analysis
(change parameter)
Eq. II [eq.(10)]

Obtained reaction

Locking torque prediction ‘

b e mm e

Experimental
Eq. I [eq.(7)]

Experimental

Fig. 8 Process of experimental equations

Table 4 Reaction force by theory analysis

Torque Reaction force(N)
(Nm) fa I I fe
1 92.78 106.58 24.89 38.66
1.5 131.68 151.26 35.33 54.86
2 163.00 187.25 43.73 67.91
2.5 191.67 220.18 51.42 79.86
3 221.67 254.64 59.47 92.35

Table 5 Locking torque prediction and error

Joint Torque(Nm)
1 1.5 2 2.5 3

Results | 0.998 | 1.513 | 1.983 | 2.463 | 3.028
A Error(%) 0.2 0.9 0.9 1.5 0.9

Results | 0.999 | 1.515 | 1.985 | 2.467 | 3.032
B Error(%) 0.1 1.0 0.8 1.3 1.1

Results | 0.997 | 1.513 | 1.982 | 2.462 | 3.026
P Error(%) 0.3 0.9 0.9 L5 0.9

Results | 0.999 | 5.515 | 1.985 | 2.466 | 3.031
. Error(%) 0.1 1.0 0.8 1.4 1.0
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