> — ©3,5l9n (pwdige (Shgh — cale 4 85

% A2 50k epgd o)led psd 5 Zany Jlo
l”"’

\54

Loalgn 09,9 alyl 1 MR Sgb Qdlr a2,

Vi y e oo 0,8 001 o ool 5 Ty g0 599 Lo pule
Al ol s ()bl ol wiblay olSails (Sole wiige 0uSeails o Loliul =)
Al el sl Sl ginio olKasls Ladlgn cwiigs 0aSzsls woliwl =Y
OF o810 Gy gyl Ve /o 00 ) allie by o)

ol

Db e a3l Lolen Lol 59,8 al)l 505,15 jlaie 4 MR i 4 jeome Jlad dod Sad Q3> G aigy (b 4 jol> gy 5o
bt e Sy 55,5 85,5 5 bl = 5,55 Jogmd e Jima cslion 5 il oy Jlab e llr 3 el s ol Jy) 56 50
oolaiwl b o>l pgo 5B 0 g dnlol ;0 .08 5 o astine i Job g glad (i j5l (8,8 gt joidiw ol Haidew slal 8 Las
bl 5l g S las solatal jo i pwnbline gloil pae Jol g MR i (60 Sloe (sl jlixe slice 51 g ol 51 30 ool s 4 wledllsl
byl Sl Plb s 13 0l o0 Syge Sed D3 o Jlb I gl Sl e o MR b e (S MR JLw )8
i il o Sl 5 (0 5 S iyl (o) 45 350 00l (Lt 5 485 )18 ()2 3590 8 S9d DOl (S92 59y 3 (o
s it MR o 55 Sl slaslons ool 5 Lalys ool 35,5 &I MR 533 il azngr oo 45k oo 4l ol o
a arg b adloe 3l agh slacs sy dor | b (pbliie Pls> 5 Sd D3l lag 55, 2 MR 8 e sla il
5 domlsp 05,8 al)l as anlllas 5550 o5 5550 odle Ailg oyl imgh slas gliass bl MR Sai Gl 5,15 5 Coeal
355 1,8 oolaiwl 850 3 mlio ple

ot (Plb el lon 99,5 4/ MR S35 Qb o Spd SOl isuls slooly

Optimum design of MR oleopneumatic shock absorber for airplane
landing gear

Ali Reza Pourmoayed, Keramat Malekzadeh Fard and Mohammad Ali Rangbar

Abstract

In the present study, optimum design of a semi-active oleopneumatic shock absorber equipped with MR
valve in order to use in the airplane main landing gear will be discussed. In the first phase of design, based
on the force-displacement diagram design criterion and considering a maximum value of gas pressure,
dimensions of the main cylinder, piston cylinder, orifice width, valve radius, and length are determined in
the passive state of shock absorber. In the following and in the second phase of design, by the use of
obtained information from the first phase, and according to performance criteria of MR valve and the
principle of using the maximum working capacity of MR fluid without magnetic saturation of MR valve,
the optimum design of MR valve in the constant volume and the active state of shock absorber will be done.
In the design procedure, the effect of geometric parameters on shock absorber force is also examined and
will be shown that orifice width is the most effective and sensitive geometric parameter in this regard.
Optimum design of airplane main landing gear MR shock absorber based on performance criteria of MR
valve and investigating the effect of MR valve parameters on shock absorber forces and magnetic properties
of valve are the novelties of this research. Due to the importance and the application of MR shock absorber,
the results and the achievements of the present study can be used in other industries, in addition to the
airplane landing gear as a specific case study.

Key words: Oleopneumatic shock absorber, MR shock absorber, Airplane landing gear, Optimum design
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