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Construction of pedal brake cam and stability
analysis of output force

ZHAO Fei

(School of Electrical and Information, Zhenjiang College, Zhenjiang 212028, Jiangsu, China)

Abstract: In order to solve the problems of incomplete balance equation, inaccurate balance
equation and large error of cam contour caused by the influence of piston deflection on cam dynamic
moment in existing cam construction of pedal brake unit, the structure of pedal brake cam and output
force stability were studied. Firstly, the concept of optimum compensation angle is introduced, and
the rotating moment of the thrust caused by piston deflection in two directions to the cam articulation
point is included in the new balance equation, which makes the balance equation more complete,
accurate and has less error. Based on this,a new cam mechanism is designed and constructed. Then,
on the pedal brake unit routine tester, a comparative experiment is carried out on the stability of
output force value between the original cam mechanism and the newly constructed cam mechanism
with optimized compensation angle. Finally, the above data and the curves of action travel and
output force are comprehensively compared and analyzed. The results show that the output force
value stability of cam with compensation angle is better than that of cam without compensation
angle. In actual operating stroke, the maximum difference of output force between two times is
(-0.8,+0.6) kN with compensation angle cam error, and ( —1.2, +1. 2) kN without compensation
angle cam error. The error with compensation angle cam is also less than that without compensation
angle cam error.
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Fig.1 Type of pedal brake unit
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Fig.2 Structural schematic diagram of

cam mechanism
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Fig.3 Schematic diagram of force analysis of
cam mechanism
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Fig.4 Tread brake unit test stand
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Tab.l1 Experimental contents
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Tab.2 Output force value and stroke relation of

cam with compensation angle

FH/mm EAMEE A RS T {E/RN

L, Ly, Ly, L, Ly, Ly,
2 9.6 9.7 10.1 9.7 113 113
4 114 118 133 120 186 192
6 444 232 446 277 451 450
8 44.1 438 437 440 449 451
10 436 439 434 436 445 442
12 434 430 432 433 445 446
14 439 435 442 437 437 445
15 431 435 439 436 440 448
16 42.7 432 429 435 430 437
17 385 393 399 430 394 403
18 31.3 831 396 373 345 379
19 122 41 62 298 0.7 0.8
20 0.9 0.0 0.0 0.0 0.0 0.0
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Tab.3 Output force value and stroke relation of

cams without compensation angle

R Amm AN AME S R T (E/RN

L, L, Ly, L, Ly, L,
2 114 120 115 86 9.9 8.7
4 150 162 183 114 137 11.6
6 452 456 434 172 429 18.1
8 448 453 427 433 425 42.8
10 447 448 428 428 424 42.4
12 445 441 423 430 430 42.5
14 429 437 424 429 412 42.3
15 427 417 417 404 398 40.7
16 435 431 410 411 398 40.8
17 434 421 413 412 406 40.4
18 341 355 388 344 356 39.1
19 0.7 0.8 209 262 121 3.6
20 0.0 0.0 0.0 0.0 0.0 0.0
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Fig.5 Test travel and braking force value curve
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Fig.6 Curve of actual stroke and braking force
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Fig.7 Differential curve between stroke and

braking force
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Fig.8 Difference curve between stroke and
braking force
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