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Analysis of the Friction Characteristics of Parking Brake for
Large Size Excavator
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Abstract : The parking brake is one of the essential units embedded in track driving motor for forward and

backward motion of an excavator. It is composed of multi-friction discs. When the hydraulic motor stops, the

multi-friction discs closely stick to the facing discs by acting of multi-spring forces.

So, the friction forces

generate the braking force by compressing the cylinder barrel of hydraulic motor. In this study, we combined the

multi-friction discs to two kinds of spring which have different spring force. and the maximum torque measured

at the rotational starting point of hydraulic motor through gradually increasing the rotational torque of load side

hydraulic motor by use of 1 and 2 sheets of friction plates. And, under this experimental condition, the maximum

coefficient of static friction and the characteristics of paper friction sheet were analyzed. The obtained

experimental results will be applied to the design of parking brake system for producing large size excavator in

the 85-ton weight class.
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Table 1 Specifications of pressure sensor

No. Item Specifications

1 Measuring Range 0~70 [MPa]
2 Stability 0.2 [%] FS max.
3 Linearity 0.1 [%] FS

4 Hysteresis 0.1 [%] FS

5 Rated output 0~10 [V]

Table 2 Specifications of torque sensor

No. Item Specifications

1 Measuring Range -2000~2000 [Nm]
2 Accuracy +0.5 [%]

3 Reliability 0.3 [%] FS

4 Rated output 0~10 [V]

5 Hysteresis 0.2 [%] FS

6 To.rql?e signal with 16 [kHz]

limit frequency
Table 3 Specifications of rpm sensor

Item Specifications

0~5000 [rpm]

1 Measuring Range

) Number of 60
pulses/revolutions
3 Output signal 24 [V]
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Table 4 Parking brake spring specification 9] 3o A2y JNFE FI AP gor=E,
No Item A B 4
. _ _Gd 4)
1 Wire diameter (d) 45 [mm]| 4 [mm] s 8D§’Na s
2 Coil PCD (D,) 17.9[mm]| 16.5[mm]
o] Ho}. A Fa Byolze nfAEIE AxF
3 | External diameter (d,) |22.4[mm]|20.5[mm] | " o U}?H A _Eﬂ o129 PHEE °
et o 3} v} A%, oA 5 FERHOR EA
otal number of coi ° L
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a B H 8Da3Na stm
6 Free length (L) 40[mm] |43.9[mm]
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0 (N/mm) [ INPm] | o 5 gseiol 4 vhegol 9soa pyse
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8 | Number of spring (n,) 12 14 t}.
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No Item Spec.
1 External radius of disc pad (r,) |109.4 [mm 5) (6.
_ . - [mm] Ty = 0.215 ¥ (78435)(4.-5) (6:6) . (15)(9.106)(2)
2 | Internal diameter of disc pad (r;) [102.5 [mm] 8(17 9)5(43)
3 |External diameter of Cylinder (D,)|253.8 [mm] 4
4 | Internal diameter of Cylinder (D;) [234.8 [mm ] = 532.74[N m] ™
5 The number of friction surface 2 or 4 2 Algs Fo| npEAlol npE A< W o)A
6 Coefficient of friction (Paper) 0.13~0.30 PFOE 02152 MAs Yo} 2o wpyow A
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Table 7 Analysis of test result
Number of Theoretical Test
Model friction disc brake torque | brake torque

(Nm) (Nm)
617.0
612.1

1 ea 532.74
619.8
615.1

A
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2 ea 1065.48
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B
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1404.5
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Fig. 5 Test result of parking brake torque
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