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Principle of self-compensation series: -

When an object impacts on the shock absorber unit, it After the object is retracted, the inner
will drive the in-piston rod - pressing the oil to pass spring pushes the piston rod return to its
through the orifices of the inner tube resulting the soft original position and ready for next cycle.
stop for the moving object.

end cover out tube orifice holes check valve retuning hole b ing piston rod head

oiling screw innertube  spring oil piston accumulator seal cap

Principle of adjustable series: -

The basic principle of the adjustable one is the same as the non-adjustable one, except that there is
adjustable device for the area of the orifices. These are two types of adjustable one: Single orifice
adjustable and multi-orifice adjustable. The figure above is the single orifice adjustable. By rotating
the adjustable knob with 0-8 scale, the adjustable bolt is drive to rotate. When it is adjustable to 0,
the orifice is fully open, and then the shock absorber is “the softest”; when it is adjustable to 8, the
orifice is completely closed, and then the buffer is “the hardest”, and the orifice area continuously
smaller from 0 to 8. The structure of multi-orifices adjustable one is relatively complex.

adjustable knob  end cover  adjustable orifices check valve retuming hole bearing piston rod head
orifice

Impact
force

ble bolt dj ble orifice inner tube spring oil  piston accumulator seal cap
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1. Definitude Device Colliding Model

Simple plane colliding Colliding when sliding freely

Plane Motion Colliding with the thrust of cylinder Slope Motion Colliding with cylinderd own thrust

Colliding with driving force of motor Colliding with cylinder'up thrust

2. The Necessary Items In Energy Calculating

E=Total energy (Nm) F=Force (N) 6. a. B=Slope angle (deg) w=Speed of angle (rad/s)
E1=Kinetic energy (Nm) g=Acceleration of gravity (9.8m/s?) L=Colliding matter moving distance (m)  J=Inertia moment (kg + m?)
E2=Work energy (Nm) H=Falling height (m) Slope free fall D=Diameter (m)

M=Colliding mass (kg) T=Rorsion (N + m) R=Distance from circumgryrating center N=Circumgryrating number (rpm)
V=Colliding speed (m/s) Td=Rorsion when motor starts to colliding point (g

) . . Me=Effective weight (kg)
r=Distance from circumgryrating center

S=Strok K=Decelerati L
.ro e (m) ceieration to the center of gravity (m) B-pressure
C=Times/hr Eh=energy Per Hour G=Center of gravity place colliding
model
p=friction Coefficient
( Colliding Mode Cutline)
Plane colliding Vertical colliding
Simple plane colliding With cylinder's With motor's Free falling Cylinder lower Cylinder upper
thrust thrust limiter limiter
te g
Examples v/ v, T4 o
in using ¥ = E v v
et (@[ )t | fo]emt| L)l Db
O O O O 5 7 & U o g Al & TF
Kinetic energy T ET T ot STI— W, 2 [T
E, (Nm) ZMV 2MV 2MV 2MV 2MV 2MV
Work energy K
Es (Nm) = FeS 2-E~T-g-5 M-g-S (M-g+F)-S (F-M-g)-S
T°?'(§'::)'9y E=E E=E(+E, E=E+E, E=Ey+Es E=Ey+Es E=Ey+E,
Effective Weight - _2:E _i2'E _2E — 3 Ly2:E
Me (Kg) Me=M Me = V2 Me—v,‘,— Me—?+\/3g h Me——vz— Me—v
Slope colliding Shake colliding Circumgyrate
colliding
n When cylinder When cylinder . Torsion of motor Torsion of motor
Free falling pressure existing pressure existing AR etc. etc.
Examples gl T . R
in using 9 /
A
o 0 y
M
Kinetic energy My -5 dbnes I 2 -y Jew? 1, 2 Jew?  MeD2e?
Ex (Nm) 2MV 2MV 2MV Meg+H 2+2MV == +—2
W‘E:k(z':;gy M-g+S-sin® (M-g+sin0-F)-S | (F-M-g-sin6)-S goMog~s %-s %-s
TOtEal(flrr‘:)rgy E=Ex+Es E=Ey+Es E=E¢+Es E=Ey+Es E=Ex+Es E=E(+Es
Effective Weight 2:E - 2-E 2:E 2-E : 2:E 2.E 2aN
e;':?Kg)e'g Me= Fw/}g-(L—sme) M= S Me =7 Me = —V_““/% [3-g6tH, 929"" Me=<7V-@-R |Me= V«/V-wR.--C’—»
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3. Confirming The Relative Items The Bound Of Thespecification Of Shock Absorber

a) Energy absorbing per hour (Nm) ¢) Temperature ) ['C)

)

b ) Maximum colliding speed [mv/s) d) Revertingtime)[t)

4. To Calculate The Fact Energy By Colliding Model Cutline

1) E, Kinetic energy To calculate the value of E,, by colliding model cutline

2) E; Work energy To calculate the value of E,, by colliding model cutline

3) E Total energy Then, if the calculating result is more than emax, selecting the other model that bigger than before and
re-calculating. Getting E's value by calculating, re-selected model, if itds under Emax will be ok

5. Confirming About Colliding Matter Of Effective Weight

1) To calculate the Me's value by colliding model cutline

2) We can select the conform Me with this term by selected Model4 corresponding Me ( specimen value ) and the result of a

It can be used if the conform Me with this term by scted Me. (1 ecalculate value Me £ specification value Me )

3) Please use bigger shock absorber if it exceeds the bound of selectedMe by b,and remember to confirm them before using

6. Flow Chart About Model Selection

Calculating E,

| Selecting the mainly model ‘

| Selcting Model S as a substitution into formula E, l Selected model one bigger

A
Calculating E,

E < Emax
Standard value

Calculating Me'

Me' < Me
Calculated value Standard value

Selected result
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COMPUTE EXAMPLE 1: horizontal impact

m=300kg
v=1.0m/s
s=0.04m

¢=300/hr
.

use condition

expressions and result

mv?  300*1.0?
E|=—2-=T=150Nm
E=E,=150Nm
E,=E*C =150*300= 45000Nm/hr

2E  2*150

According to specifications table you can use the shock absorber ~ AD3650

COMPUTE EXAMPLE 2: horizontal impact having thrust

m=300kg
V=1.2m/s
s=0.05m

F p=40N/cm?
d=100mm
¢c=300/hr

use condition

expressions and result

E=mE_S00%12 _51a0m
2 2
E,= F*S= 0.00785Pd" - §
= 0.00785*40*100%0.05=157Nm
E= E1+£2=216+157=373Nm
Ex= E*C=373+300=11900Nm/hr
X _2%373 g0

Me=—=
V2 1122

According to specifications table you can use the shock absorber ~ AD4250

COMPUTE EXAMPLE 3: free whereabouts

i

m=40kg
H=0.4m
s=0.06m
¢c=200/hr

use condition

expressions and result

V=,2g*h=2*9.8*0.4 = 28m/sec

E;=F*s=mg*s=40%9.8%*0.06=23.5Nm
E=E4+E2=157+23.5=180.5Nm
E,=E*C=180.5*200=36100Nm/hr

Me=2"-% "2 _46kg

According to specifications table you can use the shock absorber ~ AD3650

COMPUTE EXAMPLE 3: free whereabouts having thrust

m=40kg

H=0.3m

$=0.025m

p=5bar
E d=50mm

¢c=200/hr
v=1.0m/sec

use condition

expressions and result

mv?  40*1.0°7
e 5 =20Nm

E,=F*S=(mg+0.0785Pd*)*S

=(40%9.8 +0.0785*5*50%)*0.025=33.5Nm
E=E;+E2=20+33.5=55.5Nm
E,=E*C=55.5*200=11100Nm/hr

According to specifications table you can use the shock absorber ~ AD2525

COMPUTE EXAMPLE 1: horizontal impact of motor drive

m=400kg
V=1.0m/s
KW=1.5KW
HM=25
S$=0.075m
c=60/hr

use condition

expressions and result

mv? _ 400* 1.0°

E, - = 200Nm
=" 2
E,=F 5=, 5 190022520075 - 280m

E=E,+E;=200+281=481Nm
En=E *C=481*60=25860Nm/hr
2% _2481_gon o

Me=—=
Vi o107

According to specifications table you can use the shock absorber ~ AD4275
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COMPUTEEXAMPLE é: gradient impact use condition expressions and result

m=150kg V= /2gH =/2*9.8*03 = 2.43m/sec
H=0.3m E;=F*S=m*g*s*sina=150*9.8*0.075
$=0.075m *s5in30° =55.2Nm
a=30" E=E,+E,=443+55.2=498.2Nm
€=200/hr E,=E*C=498.2*200=99640Nm/hr
Me= 2 = 224902 Bqaing
V? 243

According to specifications table you can use the shock absorber  AD4275

use condition expressions and result
m=20kg Ju AT BY) 2004410 +008') _ g cnio et

=2 Orad/ 12 12
wreredn £ 2567520 J 43 aihm
T=20Nm =

- S 004
Rs=0.8m 0= =g~ 005rad
A=1.0m £,=T*8=20°0.05=1.0Nm
B=0.05m E=E,+E,=13.34+1.0=14.34Nm

- Ex=E*C=14.34*100=1434Nm/hr
(S: (1)(())(;/(:“ v=*Rs=2.0*0.8=1.6m/s

- r 26 _2%1434

Me—-\T—T—‘H g

According to specifications table you can use the shock absorber ~ AD2016

use condition expressions and result
R? *05 :
m=200kg J=%=M—=25kgom‘
w=1.0rad/s E= J(T) . 25'21 O 125Nm
T=100Nm S 006 o1
=m0 e
= Rs 08
R0Sm E,=T*6=100%0.1=10Nm
Rs=0.4m E=E,+€,=12.5+1.0=22.5Nm
“ E\=E*C=22.5°50=1125Nm/hr
S=0.04m Vv=w*Rs=10%0.4=0.4m/s
C=100/hr Me=Z o 22225 oy
Vv 04*

According to specifications table you can use the shock absorber ~ AD4250
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