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Development of a Procedure to Calculate Principal Internal Forces
for the Strength Design of a Forklift Truck Brake System
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ABSTRACT

For the strength design of the brake system of a forklift tfuck, a procedure to calculate the inter-
nal forces acting on the system is presented. in this paper. Vehicle dynamics, brake system kinemat-
ics, and internal force equilibrium analysis are integrated into the procedure. Design parameters
such as stopping distance, maximum decceleration, and maximum torque generated by pedal force
are considered in the vehicle dynamics, and geometric parameters of the brake system are consid-
ered in the brake system kinematics. With the two analysis results obtained, the internal forces
acting on the brake system are finally calculated in the procedure.
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Table 1 Vehicle Dynamics Input Parameters
of a Forklift Truck

Ae4g 3 71% A4 3t
F A A F m 5950kg
FAAFHI| (2 ») |(1.049m, 0.359m)
3 £ d F| m. [3500kg

}EAFHRE | (20 yo) | (-1.20m, 0.450m)
AEFE DA 7 0.40m

% A g L 1.89m
FEobEA 5 §7M 0.7

A AA= A 17.3degree
HYeg&= v 20km/h

T F AL £ 0.5
&A1 ¢ 0.33%

fau AEY Py 11650Newton
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Table 2 Braking Distance vs. Friction Coeff.

and Max Velocity
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Table 4 Braking Distance and Maximum
Braking Torque vs. Front Wheel Ra-
dius and Empty Vehicle Mass

v 15km/h | 20km/h | 25km/h

My
0.6 7.320m 11.56m 16.69m
0.7 6.190m 9.560m 13.57m
0.8 5.540m 8.420m 11.80m

Table 3 Braking Distance and Maximum De-
cceleration Magnitude vs. Ground
Slope and Load Mass
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Table 5 Internal Forces vs. Maximum Brak-
ing Torgue Variation

T s A B Q Py
10000 N+ m {109000N| 45700N | 33200N | 88500N
11000 N - m [117000N] 50900 | 34800N | 96300 N
12000 N - m [ 125000 N| 56000 | 36200N | 104000 N

Table 6 Internal Forces vs. Piston Hydraulic
Force Variation

Ps A B Q Py
10000N« m [ 112500N] 51800N | 32080N | 94900 N
11650 N+ m [ 117000N] 50900 N [ 34800N | 96300 N
13300N - m [121700N| 50100N | 37306 N | $7800N

Table 7 Internal Forces vs. Clearance Be-
tween Drum and Shoes

CL A B Q PL
0.0052 122100N| 51600 N | 34100V | 100900 N
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