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Aircraft Accumulator Design Study

Jin-Won Kim*, Keun-Bae Kim**, Jong-Hu Park***

Abstract

Basic characteristics of wheel brake accumulator for aircraft is studied. Wheel brake
accumulator maintains the braking pressure for parking mode, and also it supplies the
hydraulic pressure to the wheel brake system for emergency mode. The design
requirements of wheel brake accumulator are analyzed and the initial sizing is
conducted. A wheel brake accumulator consists of a cylinder and a brake control
module, and the basic configuration and detail components are presented. Again,
structural static analysis of vessel is performed with NASTARN/PATRAN for
preliminary design.
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F 3. 4130 Steel &2 SHX
[MIL-HDBK-5]. Table 2.3.1.0(g1)]

ER7
Ultimate Strength | 620.53Mpa
Yield Strength 482.63Mpa
Young’'s Modulus 199,948MPa
Poisson’s Ratio 0.32
Density 7,833.4kg/m’

B 4. 4130 Steel EXMEA Z

EAA

Ultimate Strength 1'172'11MP?

(=170,000psi)

Yield Strength 1,054.90MPa
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on, B =RdAe A, FFd vX Pl
AY £ No. 2 Burst Pressure ZA0E FZ3

g FY3U2 AT

E S5 HAg 44 3 =
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1 | Operating Pressure | 3000psi
2 | Burst Pressure 12,000psi
(82.74MPa)

34 HEE

4 | Endurance Cycle

20g (Typical)
SAE-ARP-4879

Table 2
(1,2,3,4,5a,6a,6b)
5 | Impulse Cycle/ 300,000Cycle/
Nominal Supply 3,000 psi

Pressure

Tz 4L 93l4 NASTRAN/PATRANS A}
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3.1 A =4
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3.2 Burst Pressure =H a4
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MSC Pafran 2005 12 21-Apr-08 00.25'58 30401
Finge: Defautt, Al Static Subcase, Dispiacements. Translational, Maghituds, (NON-LAYERED)
Deform: Defauit. AT Static Subcase, Displacsments, Transiationa),

i defauit_Fringe
v Max 394001 @Nd 16330
3 Min 0. @Nd 68
defauit_sformation
Max3.94-001 @Nd 16330
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T: Torque, r: Radius
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3.3 Ring Reinforcement 3l 4

WAaRe %7 1mm, % 5mm¢  Ring
Stiffeners F wHol AX3HHS™  Proof
Pressure (4,500psi) ZA F43F4 T

e deshetr]l 98k ??} AddE 7}
%33l Ring Stiffener’} YA HH 02 Slvka

e wAYE HEE G 2ol H47
o2% AE 4= Utk [9]
L
4
2
B = F (1 i )J - 0.106 : geometric parameter
22
g

hy(BL) = c«?sh(BL) + cos{BL) or

h(BL) = 0.994
sinh(BL) + sin(BL) 1(BL)

ho(BL) = sinh{pL) — sin(pL) or

ho(BL) = 1.057
sinh(BL) + sin(BL) 2L

cosh (BL) — cos{BL) or
sinh{pL) + sin(BL)

1 by (o)’ Pt
P hy(BL) — 2 =p-—
h3(l3L)

hy(PL) = h4(BL) = 1.065

, where P is the interface force
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