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Abstract

—Yaw brakes are used in wind turbines to control the orientation of blades to be perpendicular to the

wind. These devices are very important machine elements because they are closely related to the overall effi-
ciency of wind turbines. One unit of yaw brakes is composed of a friction pad and a caliper. In this study, a tan-
gential force between the friction pad and the disk is calculated when the brake is acting in 750 kW wind turbine.
Then, stress distribution and the deformation of the caliper are calculated using a finite element analysis. An
experimental equipment is also developed to verify the exactness of calculated results. The analytical and exper-

imental results are presented and discussed.
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Table 1. Specification of yaw brake in 750 kW wind
turbine

Sys. Pressure 12 MPa
SYSTEM
Rotor Outer Diameter 2m
Brake Quantity 6 EA
BRAKE Standard Braking Force 5 N/MPa
Brake Efficiency 98%
Piston Diameter 0.09 m
PISTON Piston Quantity 2EA
Piston Area 0.00127 m*
PAD Pad Friction Coefficient 04
A
PAD
D PISTON PISTON
B
CALIPER ]
PAD LOCATING STOPPER BOLT

Fig. 1. Sectional view of yaw brake.
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Table 2. Braking force of yaw brake in 750 kW wind
turbine

Brake Tangential Force (A) 60,000 N
Pad Clamping Force (B) 150,000 N
Torque 45,000 Nm
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Fig. 2. Braking force curve of yaw brake in wind turbine.
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Fig. 3. Model of yaw brake.

Fig. 4. Finite element discretization.
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Table 3 Material properties of caliper

Property Caliper
Young's Modulus(E) 1.54x 10°MPa
Poisson's Ratio(v) 0.283
Mass Density 7.11x10°kg/m’
Tensile Yield 486 MPa
Compressive Yield 1250 MPa
Tensile Ultimate 669 MPa

Table 4 Material properties of high tension bolt

Property High Tension Bolt
Young's Modulus(E) 2.05x10°MPa
Poisson's Ratio(v) 0.290
Mass Density 7.85% 10°kg/m’
Tensile Yield 786 MPa
Tensile Ultimate 896 MPa

Table 5. Material properties of pad locating stopper

Property Pad Locating Stopper
Young's Modulus(E) 2.03x 10°MPa
Poisson's Ratio(v) 0.290
Mass Density 7.85% 10°kg/m’
Tensile Yield 689 MPa
Tensile Ultimate 874 MPa
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Fig. 5. Contour lines of von Mises equivalent stress.
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Fig. 6. Contour lines of directional deformation(x-axis).
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Fig. 7. Configuration of brake deformation test device.
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Fig. 8. Comparison of directional deformation at bolt(a).
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Fig. 9. Comparison of directional deformation at bolt(b).
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Fig. 10. Comparison of directional deformation at pad
locating stopper(a).
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Fig. 11. Comparison of directional deformation at pad
locating stopper(b).
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