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SHOCK ABSORBER

SAseries
SARseries

(Air return type)

SAEseries

(Emergency model)

e

ii

Select a proper type according to applications

AATYPE

Fixed, single orifice type
Large equivalent load.
Suitable for low speed range(0.3~0.5m/s).

ACTYPE

Fixed, multi-orifice type
Small equivalent load.
Suitable for medium speed range.

BBT1YPE
Analog adjusting, single orifice type

Large equivalent load.
Suitable for low speed range with adjustable orifice.

CCTYPE

Analog fine adjusting, multi-crifice type
Small equivalent load.

Suitable for high speed range (0.7~3m/s) with fine adjustable
orifice.

CDTYPE

Analog fine adjusting, special multi-

orifice type

Designed to have multi-orifice performance in first half of stroke
and single orifice performance in latter half of stroke, which
can cover load variation caused by changing speed.

Suitable for medium speed range(0.4~-1m/s) and the most for
air cylinders with small collision and large thrust force.
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SAseries SARseries
[ERCE e Reeiot i ey g s e [ |

AAtype ACtype
Fixed Fixed

i

single orifice type || multi-orifice type

BBtype CCtype
Analog adjusting || Analog

single orifice type || fine adjusting
multi-orifice type

CDtype ACtype
Analog Fixed

fine adjusting multi-orifice type
special

multi-orifice t}rre

L

i

£
|SAEseries . | ||

I

Fixed
Taper grove orifice

Without rod cap/S

+f

With rod cap/C

of

I

Adaptor
for slant angle
SA-A

Stopper nut
For without For with
rod cap rod cap
SAS-N SAC-N

Holder with sensor
Without stopper
SA-H

Without stopper
SA-HN

Fixed type : Orifice area unadjustable.
Analog adjusting type : Orifice area entirely adjustable.
Analog fine adjusting type : Orifice area partly adjustable.

2Emergency model

For emergency purpose only, short life time, High energy absorbing with compact body.
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ORDERING INSTRUCTIONS

(DProvision of dust wiper

SHOCK ABSORBER

SA.SAE.SARseries

BWSHOCK ABSORBER

SPRING RETURN TYPE

EMERGENCY MODEL

(sA)-(s[10[13 [A[A[1]S] SAE |-(20]10 [C
' [ [
D @[) fl, ® 6 O @ r|3> v

AIR RETURN TYPE

(AR J-(14 (15 'A[C[1]S]-(100/K4]

@ @ @

® & O [t @

(B)Absorbing mechanism

(®Provision of solenoid valve

|Nu mark
s

Mo dust wiper
With dust wiper

A Single orifice(Piston) |

No mark

No solenoid valve

Single orifice

With solenoid valve

(Innertube) 100 lgor AC 100/110V
(@0uter diameter(mm) C |Multi-orifice opg | With solenoid valve
D |Special multi-orifice for AC 200/220V
@Stroke(mm) pza | With solenoid valve
(B)Capacity for DC24V
@Adjustment = 1 “Standard type | (Mote)Lead wire model is standard
A [Fixed type | 2 i—ie_avy duty type
| B |Analog adjusting type o 7 @Prﬂgi_§ign_of fitting
¢ |Analog fine adjusting (TProvision of rod cap No mark Mo fitting
[type 78 |No rod cap With instant fitting
= I\ifi‘th e } K4 fora tube (4-M5MS)
HWOPTION
STOPPER NUT HOLDER WITH SENSOR SOLENOID VALVE FOF SAR SERIES

-@

(16 [ 12 [SA]-[H N]
© @ @

(AR-23HP |-[100/ L |

(DOuter diameter(mm)

(@Provision of rod cap

| S [Norodcap

C_[Withrodcap

ADAPTOR FOR SLANT ANGLE

(12 [10 [sA)-(A]

o @
| (DOuter diameter(mm)

‘ (Z)5troke(mm)

(DOuter diameter{mm)
([ZStroke(mm)

(3Provision of stopper

No mark |No stopper
N With stopper

(Vo

I3

Itage

100 |AC100/110V

200 |AC200/220V

KURODA

D24 |DC24V
(2)Wiring
[ 5k |Lead wire
|Plug-in connector
SP  |with indicator light &

surge suppressar

SHOCK ABSORBER

SPECIFICATIONS
® SA series/AAAC type
3 SA-0805 SA-1005 SA-1008 sa-01210 SA-[11412
Model No. Unit — ke .
AAl | AAz | Aal | aa2 | aal | A2 | Aal | Aa2 | Act | ac?
Adjustment - s ot = Fi;;éd type
Absorbing stroke | mm | 5 5 8 [ 10 12
Max. energy absorbing J 0392 | 0686 | 0686 | 098 | 098 | 147 | 19 | 245 | 392 [ 588
capacity (kgf-m) | (0.04) | (0.07) | (0.07) | (0] | (0.1) | (0.15] | [0.2) | (025) | (0.4) | (0.8)
Max. equivalent mass kg 3 5 5 8 7 10 15 | 30 15 | @
Max. impact velocity m/s 1 1 1 | 15 =y
Max. heat dissipation Mmin | 1768 | 2322 41.16 58.8 9 176.4
capacity per minute (kgt-m/min)| (1.8) | [2.37) (4.2) (6) (10 (18)
Max, operating cycles |cycle/min | 45 60 60 &0 60
Ambient temperature !ange—_ T —10—-170
Spring re- | Set state N(kgf) 1.96(0.2) 3.13(0.32) 3.13(0.32) 49(05) | 352(036)
tuning force |Compressed state | N(kgf) 3.04(0.31) 5.88(0.6) 5.88(0.6) 9801.0) | 6.23(084)
Mounting structure strength | N[kgf) 980(100) 1470(150) 1470(150) 2910(300) | 3626(370)
Mass e | 10 3 | = | 50
Dust wiper 7melded — 2] —— -O L O
~ |Not provided | = = . - o o
;0;‘ oo Provided o] O | o} o] ___O___
Not provided E) o] | o] (o] @]
[ 08SASN 108AS-N 12SASN |  14SASN
o Stopper nut Al 7
S 08SAC-N 10SACN 12SAC-N 14SAC-N
& [Adaptor for slant angle 0805SA-A 10055A-A 1008SA-A 12108A-A 14125A-A
Holder with sensor - - - 1210SA-HN 14103A-HN
® SA series/BE type
| sA-1008 [sA-011210[SA-C01410/SA-11612|SA-C12016| SA-[12530 | SA-(12540| SA-(12725
Meodel No. Unit
BBI BBI BBI BBI BBI BBI BBI BBI
Adjustm_ent = Analog adjustin@ - _—
Absorbing stroke mm 8 0 | 10 12 16 30 w0 | 2
“Max. energy absorbing J 147 234 | 392 | 98 29.4 ag 637 | 7194
capacity (kof+m] | [0.15) (0.3) (0.4] (1.0] (3.0 (5.0 (65) | (8.1)
Max. equivalent mass ka 10 T30 0 | s0 300 400 | 500 650
Max. impact velocity mfs | 1 1.5 1.5 1 1 1 1 1
Max. heat dissipation 3/min 58.8 % | 17 235.2 343 490 637 539
capacity per minute (igf-m/min)] (6 (o) | 08 | (24 (35) (50) (65) (55)
"Max. operating cycles cycle/min | 60 60 80 60 | 60 60 §0 60
Ambient temperature range ' = T T S10~10
Spring re- | Set state N(kgf) | 2.94(0.3) | 4.9(0.5) |4.51(0.46) |5.39(0.55) 11.95(1.22)(16.55(1.69)(23.81(2.43)[16.17(1.65)
tuming force |Compressed state | N(kf) | 5.88(0.6) | 9.8(1.0) | ©9.801.0) | 147(1.5) |18.03(1.84)[33.12(3.38)(71.44(7.29)[27.24(2.78)
Mounting structure strength | NCkgf) |1274(130) |2940(300) | 3626(370) | 5292(370) 9800 (1000) {3800 (1000) 3800 (1000) 13720 (1200
‘Mass g 225 a0 58 | o7 | 156 | 3 | 383 | 357
£ Provided (&) o] (@] O- [ 9] O . o [ o]
Dust wiper | e i —— m—— -
Not provided an Q O O O Q o @]
|Provided | o o) o o o) o | - | o
Redcap ———— — *
|Not provided O O o o O Q @ O
T 10SAS-N | 12SAS-N | 14SAS.N | 16SAS-N | 20SAS-N | 255ASN | — | 21SASN
Stopper nut - - t
& || 10SAC-N | 128ACN | 14SAC-N | 16SAC-N | 20SACN | 255ACN | 253AC-NA | 27SAC-N
% |Adaptor for slant angle 10085A-A | 1210SA-A | 1410SA-A | 16125A-A | 2016SA-A | 25305A-A — | 272ssa-A
2 = = - 1612SA-H | 2016SA-H | 2530SA-H - | 27255AH
Holder with sensor —_— e = — e e e e
— |12108A-HN[14108A-HN | 16125A-HN [20165A-HN 25308 | —  [27258AHN

See "Note” on page 9.
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SHOCK ABSORBER

SPECIFICATIONS
® SA series/CC type
) SA-1008 | SA-011210 | SA-CJ1410 | SA-CII612 | SA-0J2016 | SA-[12530
Model No. Unit
ccl ccl ccl ccl ccl cel
Adjustment o . Analog finamadiusting type_ N —
Eorhing stroke mm 8 10 10 12 16 30
"Max. energy zgorbing J 1.76 49 5.88 9.8 29.4 49
capacity (kgf+rm) (0.18] (0.5) (0.6) (1.0) (3.0 (s)
R"”ER. equi\.ral.ent lnnss— ki 25 4 4.5 10 120 150
Max. impact velocity m/s 3 3 3 3 3 3
Max, heat dissipation min 58.8 T 147 235 343 490
capacity per minute (kgf=m/min) (6) (10) (15) (24) (35) (50)
Max, oﬁerating cycles cycle/min _SIJ 60 60 | 60 60 60
Amh\_e_nt temperature range HE ~10~70
Spring re- | Set state Nikg) | 294(03) | 29(05) | 451(0.46) | 539(0.55) | 11.95(122) | 16.56(1.69)
tuming force |Compmssad state | N(kgf) 5.88(0.6) 9.8(1] 9.8(1) 14.701.5) 18.03(1.84) | 33.12(3.38) 5
Mounting structure strength | N(kgf) | 1274(120) | 2940(300) | 3626(370) | 5292(540) | 9800(1000) | 9800(1000)
“Mass | 225 a0 58 97 156 | 335
~ |Provided i o o o o o) [¢)
Dust wiper t - —_— —_ — e Lot =
Not provided = (@] O (@] o o
Provided o o o o) o
Rod cap - -
Mot provided o] ] O O O o
105AS-N 125AS-N 145ASN | 16SASN 20SAS-N 255AS-N
Stopper nut — inkihah
& 10SAC-N 12SACN 14SAC-N 16SAC-N 20SAC-N 25SAC-N
Z | Adaptor for slant angle 10085A-A 1210SA-A 1410SA-A 16125A-A | 20165A-A 25305A-A
2 s - - - 16125A-H 20165A-H 25305A-H
i ————— - 1210SA-HN | 1410SA-HN | 1612SA-HN | 2016SA-HN | 2530SA-HN
) SA-[12540 | SA-[J2725 | SA-3035 SA-3650 SA-4250 SA-4280
Model No. Unit
ccl ccl ccl ccl ccl ccl
Adjustment Analog fine adjusting type
Absorbing stroke mm 40 25 35 50 50 80
Max, energy absorbing 1 §3.7 79.4 19 | 392 | 12
capacity (kgt+m) (6.5) (8.1) (20) (40) (45) (735)
Max. equivalent mass kg 200 | 300 700 1400 390 640
Max, impact velocity mis 3 3 3 3 3 | 3
“Max. heat dissipation 3/min 637 539 1. | 2382 2744 a0
capacity per minute (kgf*m/min] (65) (55) | (120) (240) (280) | (450)
“Max. operating cycles cycle/min 60 0 | 30 30 T
Ambient temperature r;n_ge_ B T S~ —
Spring re- ]su state NCkof) | 23.81(2.43) | 16.17(1.65) 19.6(2.0 22.54(2.3) 24.5(2.5] 24.5(2.5)
tuming force |Compressedstate | N(kgf) | 71.44(7.28) | 27.24(278) | 44.1(4.5) 68.6(7.0) 83.3(85) | 98(10)
Mounting structure strength | N(kgf] | 9800(1000) | 137z0(1400) | 33320(3400) | 47040(4800) | 54057(5516) | 54057(5516)
Mass 9 393 357 640 120 1300 1750
sk wiger Provided o o (o o O o
Not provided Qo O - - == i
- |Provided - e} o) 0 - -
Not provided O o] Re _O O_ L
ICE =% 275AS-N 30SAS-N 36SAS-N = =
Stopper nut S| E=—
a = | 255AC-N4 27SAC-N 30SAC-N 36SAC-N - -
B |Adaptor for slant angle| - 27255A-A | 30358A-A 3650SA-A - -
: Holder with sensor - = creesad N - - =
[ - 27258A-HN - - - -
See "Note” on page 9.
KURODA

SHOCK ABSORBER

SPECIFICATIONS
® SA series/CD type
SA-1008 SA-001210 | SA-[J1410 | SA-DJ1612 | SA-[J2016 -
Maodel No. Unit = g 3 & el
cD1 CDI CcD1 cD1 cD1 CD1
Adjustment Analog fine adjusting type
Abs«_:rbing stroke mm 8 10 10 I 12 16 30
Max. energy absorbing N 1.76 4.9 588 9.8 29.4 49
capacity : (kgf-m] (0.18) (0.5) (0.8) (1.0) [301 (5.0)
Max. equivalent mass kg 10 30 35 50 200 300
Max. impact velocity m/s 2 2 2 2 2 2
Max. heat dissipation J/min 58.8 98 147 235.5 343 490
capacity per minute (kgf+m/min] (6] (0] [15) [24) (35) (501
Max. operating cycles cycle/min 60 60 60 60 60 60
Ambient temperature range C =10~70
Spring re- | Set state N(kgf) 2.94(0.3) 4.9(05) 4.51(0.46) 539(0.55) | 11.95(1.22) | 16.56(1.68)
tuming force |Compressed state | N[(kgf) 5.88(0.6) 9.8(1.0) 9.8(1.0) 14.7(1.5) 18.03(1.84) | 33.12(3.38)
Mounting structure strength | NCkgf) 1274(130) 2940(300) 3626(370) 5292(540] | 9800(1000) | 9800(1000)
-‘) Mass '] 225 40 58 a7 15_6 335
. _ |Provided o] o] o] (&) o] O
Dust wiper e -
Not provided = (@) O o} o] O
Provided o] Q Q o o O
Rod cap Tl i
Not provided _ (2] (9] o} (o] @] O
10SAS-N 125AS-N 14SAS-N 165AS-N 20SAS-N 255A8-N
Stopper nut & =
o 10SAC-N i ‘@SAC-N 148AC-N 16SAC-N 20SAC-N 255AC-N
TE",'- Adaptor for slant angle ol 10085A-A 12108A-A 14108A-A 16125A-A 20165A-A 25308A-A
= - - = 16125A-H 20165A-H 25308A-H
Holder with sensor — =
= 12105A-HN 14105A-HN 16125A-HN 20165A-HN 25305A-HN
. SA-[J2540 SA-[J2725 SA-3035 SA-3650 SA-4250 SA-4280
Model No. Unit
o cDl1 col colt cD1 CcDI cD1
Adjustm_enl Analog fine adjustin:rg_hrpe
Absorbing stroke mm 40 25 35 50 50 80
Max. energy absorbing J 63.7 79.38 196 392 441 720
capacity (kgfem) (6.5] (8.1] (20) (40) (45] (73.5)
~) ‘Max. equivalent mass kg 350 450 1300 2700 3500 5500
Max. impact velocity m/s 2 2 2 2 2 2
Max. heat dissipation J/min 637 539 176 2352 2744 4410
capacity per minute (kat*m/min) (65) (55) (120) (240) (280] (450)
Max. operating cycles cycle/min 60 60 % 30 | 10 60
Ambient temperature rangie c —10~70
Spring re- |Set state | Nlkgf) | 23.81(2.43) | 16.17(1.65) 19.6(2.0) 22.54(2.3) 245(2.5) 24.5(2.5)
tuming force (Compressed state | N(kaf) | 71.44(7.29) | 27.24(2.78) 44.1(45) | 686(7.0) 83.3(8.5) 98(10)
Mounting structure strengith N(kgf) 9300(1000) 13720(1400) | 33320(3400) | 47040(4800) | 54057(5516) | 54057(5516)
Mass o | 393 357 640 1120 1300 1750
~ Provided o (] o} o o (@]
Dust wiper r - -
~Net provided ) O - - = —
\Provided = o] o] [#] - =
Rod cap - - —
Mot provided | o O O (=] i O o]
| - 275AS-N 30SAS-N 36SAS-N = -
Stopper nut o = s
o | | 255AC-N4 21SAC-N 30SAC-N 365AC-N e -
%. Adaptor for slant angle - 2T255A-A 30355A-A 36505A-A = o
3 ) [ —
- 27255A- - - - =
Holder with sensor i — e = —
o 2725SA-HN ~ - - -

See "Note"” on page 9.
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SHOCK ABSORBER

SPECIFICATIONS
® SAE series
Medel Mo. | Unit SAE-2010 SAE-3020
Adjustment - Ficed type
Absorbing stroke mm 10 20
Max. energy ab"sorbing J 19.6 98—
capacity (kgf+m) (2.0) (10)
N'iax. equivalent mass kg 30 14_0__ S
Max. impact velocity m/s 2 2
Ambient temperature range c —10~70
“Spring re- | Set state N(kgf) | 11.76(12) 29.4(3)
tuming force [Compressed state | N(kgf) | 41.06(4.2) | e86(1)
Mounting structure strength | N(kgf) | 13720(1400) | 23520(2400)
Mass g 55 250
R_r,‘d eas Provided o= I =
|Mot provided O @]
® SAR series (Air return type) ®\VALVE SPECIFICATIONS FOR SAR series ,)’
| . SAR-1415 Model Ne. Unit | AR-23HP
Model Mo, Uait ——— ) T g
ACI | AC2 Acting Direct acting
Adjustment e Fixed type -mber of port e e 3 -
_ﬁsorbil-'\.g stroke mm 15 Port size M5
Max. energy absorbing J 11.76 196 Effective area (Cv) mm’ 0.5(0.027)
capacity (kgf+m] (1.2) (2) Temperature range " 5~50
Ma)Tquivaient mass kg 40 70 \J.’ol.téga - V| ACI00/110.200/220 DC24
Max. impact velocity m/s 2 2 Insulation grade JsB
"Max. heat dissipation min | 3528 588 Allowable voltage variation % AC*10,DC! )¢
capacity per minute (kat*m/min)|  (36) (80] Frequency Hz ___ 50/60
Max. operating cycles cycle/min | 40 a0 ) |80Hz| v (100/200)2.3
—— = AC solenoid |Holding |
Ambient temparature range c == Al | 60Hz VA (100/200)1.8
Pressure for return WPalkai/em®)  2.9—4.9(3~5) i | 50Hz VA (100/200)2.9
=== e T — consumption |lnrush | T ——
Mounting structure strength | Nlkafl 7840(800) |B0Hz | VA (100/200)2.5
“Mass g 538 . DC solenoid Power consumption |~ W 18
I Provided o o] - Wiring o " |Lead wire Piug-in connector )
Rod cap = T
_iNol provided o] 0 Mass g 50
. Shoppanail ::zii: (NOTE) JIS stands for Japanese Industrial Standard.
§' Adaptor for slant angle - -
Holder with sensor 14105A-H

(NOTE) 1. Use minimum-energy absarbing capacity at about 1/5 of maximum energy absorbing capacity,

ro

temperature is 20+

oos W

10°C.

Holder with sensor, HN can use as stopper.

Maximum heat dissipation capacity per minute is a value applicable where ambient

. Mounting structure strength means the one for mounting racks for shock absorber.
Mass means net value without cap.

KURODA

i _) Switching

HOLDER with Sensor
SENSOR SPECIFICATIONS

SHOCK ABSORBER

CONNECTION OF SENSOR

Voltage ¥ DCi12—24
Current range mA max_.lﬂﬂ
Current consumption at OFF mA max.15
Residual |At I[lﬂm-n output v max.1
voltage impT'—V__ max.0.4
Response frequency Hz 500
Temperature range C 0~55
Cable Number of core | - 3-core
Length ] m 1

@®When power is common on both load
and sensor.

@When power to load is not common

WIRING DIAGRAM

device

b ———————0 Brown(+)

-_l/&:l——o Black

b

O Blue(+)

Attached note:

JIS for color code of lead wire has been changed. Our shipment will

change as per new color code after stock has gone.
Current color : Red  White Black

New color :

ADAPTOR for Slant Angle

Brown Black Blue

This adaptor can be set easily by screwing to a shock absorber.

Use this adaptor when load is applied to the shock absorber at an angle

) of more than 2.5°.

Maximum working slant angle 107

with the senser.

Use E| and E2 at the same voltage.
Brown

KURODA



SHOCK ABSORBER

APRECAUTIONS FOR HANDLING

Before Proceeding the works, you should first
throughly read below mentioned precautions.

| INSTALLATION ]

1. Disconnect electrical supply before installation.

2. Disconnect air supply and depressurize before installation.

3. Install the shock absorber so that load may be received at the center
of the piston rod of the shock absorber. If slant angle to the
pistan rod is larger than 2.5%, the U-packing seal will be partly worn
or the piston rod will be bent, resulting in defective return of the
pisten rod.

When a slant angle is applied, use Adaptor for Slant Angle.
= |

4, Recommended torque for Hexagon nut to fix the shock absorber.
Excess torque shall cause fatal darmage on the shock absorber.
(N+mU[kgf+cm))
Thread Torque Thread Torque
M8 4(40) Mz5 50(500)
M10.M12 8(80) Mz7 | 60(600)
M4 10(100) M30 80(800)
MI6 150150 M | 100(1000)
M18,M20 30(300) M4O.Ma5 | 120(1200)
M22 40(400) N

5. Avoid using the shock absober as a stopper. If the collision energy
exceeds the specified value, the shock absorber may be broken.
Provide a stopper 1 to 2 mm before the stroke end. Stopper Nut
is optionally available.

6. Avoid using two or more adjusting shock absorbers arranged in
parallel as a general rule. In this case, however, they can be used
provided all of them have the same adjusting positions and receive
the same force,

. SENSOR

1. Turn off the power supply before wiring.

2. Use care to prevent the sensor to protrude from the rod cap end
when the piston rod is pushed.

Otherwise the sensor will be damaged by the load.

3. Set holder position so that the sensor may be distant from the rod
cap by more than 1 mm.

4. The sensor is not water-proof construction.

When using under water dripping condition, water shelter is
required.

[ENVIHONMENT

. Avoid using the shock absorber in a dusty location, Otherwise, the
U-packing will be damaged, deteriorating the durability. It is
recommendable to provide a dust preventive cover.

E i

. Avoid using the shock absorber in an environment where it will be

splashed with water, oil or other liquid. Otherwise liquid will enter
the inside gh the U-packing and the ac | will be broken.
In such a case, provide an oil or water preventive cover.

. Use the shock absorber within the working temperature range.
Otherwise the U-packing and accumulator will be adversely affected,
resulting excessive reduction of service life,

Especialiy for an air return type with solenoid valve, use it within
the range of 5 to 50°C.

Note that the working temperature range for a shock absorber with
fittings varies according to pressure an tube. Use care that the
maximum temperature will not exceed 80°C.

. Avoid using the shock absorber in vacuum.

Otherwise oil leak will occur.

| USAGE AND ADJUSTMENT

—

I. Use care to prevent a damage to the pisten rod. Otherwise, the

U-packing seal will flaw, resulting in oil leak,
Since the fixed type shock absorber is not capable of receiving

energy larger than the rated, avoid applying energy (weight and
speed) over the rated load. If it undergoes overload, it will not
absorb the energy.

. When wsing the adjusting shock absorber under uncertain setting
conditions, it is recommendable to set the adjusting position at
Medium or Low firstly and then adjust it according to actual
conditions. If an object with large energy is collided with the
adjusting position set at High, the piston rod will bend, resulting in

defective return of the rod.

. When using a stopper fit it so that the piston rod will stop 1 to 1.5mm
befor the stroke end.

5. The air pressur for air return type shock absorber shall be kept
within the range of 0.3 to 0.7 Mpa (3.1 ~7.1kgf/cm?).
b, Use clean air Otherwise moisture or dust will excessively

deteriorate the durability of the shock absorber.

KURODA

FORMULA FOR ABSORBING ENERGY

SHOCK ABSORBER

T Formula
Applications — -
) Absorbing energy Equivalent load
_mV
2
Simple We=m
_p o = wev?
harizontal collision 2 (We=w]
=0.051W-V?
mee E
E= +F-5 We=——rm3
Collision with thrust €= 0.5y
such as cylinder [ Wey? [ E
=T _4Feg . We=——
29 ¢~ 0051V ]
i e
— - We=o5vz
Free falling E=m-g{H+S
. (v=\/2g-H)
collision (E=w(H+S))
.. E
[we' 0.051V7 l
E=£V2 +(F+mq)S 'l'\l'e=L
With cylinder 0.5V
faced downward Wev? E
E="——+(F+W)S We=——
RN I [ MTIE ]
E'—L‘F+(F—m-g)s We= E
With cylinder 0.5v7
faced upward [ Wey? E:
E=—+F—WSI [w == I
2 ) ¢~ 0051V
I-w’
E= -_E
2 We =0 5v2
Rotator [E= ['2’” ] V=t
E
eea) (-
("r' 80 0.051V
E : Absorbing energy J [kgf+m] S : Shock absorbing stroke m | : Moment of inertia
m :Mass kg F : Thrust M(kgf) N+m?(kgf+m+s?]
W :weight [kgf = Angul aloci 4
g (ko) M gular velocity  rad/s For rotator : [=m* d
We : Equivalent mass kg (kaf) H : Falling height m 8
: Gravity acceleration 9.8m/s?(G) £ : Radius P [ =2, & ]
V : Collision velosity m/s # : Number of rotation rev./min 9
KURrRODA
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SHOCK ABSORBER

A SELECTION GUIDE

When selecting a hydraulic shock absorber, take into consideration the total energy per stroke “E", the equivalent load "We",

the impact velocity "V" and the absorbing energy per minute by referring to the following example.

For any of your specific requirements, consult KURODA.

® Horizontal collision without thrust

) D£

Basic formula
Item Sl Unit Convenﬁqnal Unit
@Collision el gu vz () |0.051 WeVlkgtm)
energy
Additional
=10 o
@ energy
@ o £ = E+E=EB () |E+E=Elkgtm)
energy
. Equivalent E E
G == —=— (kgf
@ mass(load) We | ToevE ™ (kg)_ 0.051-V? tkat)
Total collision
() energy Et = E*n (J/min) | E*n [kaf*m/min)
per minute |

Example of calculation

m=10kg[W=10kgt) V=06m/s n=30cycle/min

® Horizontal collision with air cylinder thrust

Air cylinder

=
g

)
(W)

(@S]

F

Blasic formula

item | sl Unit | Conventional Unit

Energy |

(D just befare Er = 0.5+ m-V? (J) | 0.051-W=V*(kgf-m)
collision

®Add!t|ona\ =|F-s () |F-s (kgf+m)
energy i |

g Totel E=E+E O [E+E  (kgfem)
energy i e
Equivalent E E

= | — e kof

D mass (load) "~ | 05-V° (k) 0.051-v° (ko)
Total collision

(5) energy Et = |E'n (J/min) |E*n [kaf+m/min)
per minute |

Example of calculation
m=30kg(W=30kgf] V=0.6m/s F=617.4N[63kgf]

$=12%10"°m n=20cycle/min S=16X10""m
Item SI Unit Conventional Unit Item 5l Unit. Conventional Unit
@ E =|05x10x0s?=18 (5) |2 lei‘T:ig.ﬁ‘;?[kgtTJ D e= °'5"3=“5’_‘d0-a’) 0.051232:025(?@%]
@e=h | [z P
@ E =I|n (kg) 110 (kof) @ We= _%ﬁ;ﬁ;ﬁss (kg) _E‘;isg‘ﬁ;;=85 (kgf)
| ® Et={1.8X30=54 (J/min) §{]=‘1;:g::[3l?gf-m/min] S &= 515‘2?:‘3?]:263 (J/min) Lis;i‘ﬁlz‘au[kgf'm/min]

O Selected Model : SA-1210AA1, SA-1210BB1 |

CrSelected Model : 5A-2016BB1, SA-2016CC1

SHOCK ABSORBER

CONDITIONS

m : Mass of colliding object kg n : Working frequency
W : Load of colliding object (kgf) S :Stroke m

V : Collision velocity m/s L : Falling distance m
F i Thrust N(kgf) #

: Tilting angle  degree [

d : Table diameter m

cycle/min w : Rotative angle speed rad/s
R : Mounting distance m
g Gravity acceleration 9.8m/s?(G)

: Moment of inertia  MN-m?(kaf*m+s?)

®When rectangular parallelepiped with small friction
falls and collides

® Horizontal rotating collision (disc)

B e S
g? . 77
\Q\Q

Basic formula

Basic formula

Item Sl Unit Conventional Unit Item Sl Unit Conventional Unit
Potential energy Velocity
of mass N I T i . (D just before V = [R-w (m/s) |Rew (m/s)
®of colliding & megrlesing () | W-Lesiné (kgf+m) collision
i‘::_:_t ] | @Kinetic : el 0 Tl ( .
itiona _ e P | = J kaf-
energy Ez = | meg-5-sind _(J) .\.M-S-snnl? (kgf+m) §;'e:f’ z%_m_%_w? 5%_%_5;__",_ gf-m
Total = Additional = o ;
@Energy E = |E1+E2 (J) [E1+E2  (kgfrm) @energy = |F+s () |F+s (kgf+m)
@Collisiun V = |/ 2.g:Lesind (m/s) | /2+gLesiné (m/s) ®Total E = [Ex1+Ez () |Ex+E2  [hgf-m)
velocity g g Rl _ energy
Equivalent E E Equivalent E E
=|—s T f We=|—— ko) |———7
®mass(load) 0.5+V? (ko) 0.051-v2 Gkgf) ®rnass(luad) 0.5+V? () 0051V Ckaf)
Total collision Total collision
® energy Et = |E-n (J/min) [E=n (kgf-m/min) (B energy Et = |E-n (J/min) |E+n (kgf+m/min)
per minute per minute

Example of calculation
m=60kg(W=60kgf) L=1m #=2"
#=10cycle/min S5=16%10""m

Example of calculation
m=1kg(W=1kaf] d=2m F=T8.4N[F==8kgf]
w=0.6rad/s R=1.25 n=20cycle/min S=16x10"m

Item Sl Unit Conventional Unit Item Sl Unit Conventional Unit
60X 9.8 1Xsin2" 60 % 1% sin2”
= V =|1.25%0.6=0.7 5 1.25X0.6=0.
O E =2052 (J) =2.094 (kgf-m) 0] 1.256%06=0.75 (m/s) |1.256%06=0.75 (m/s)
® E = 60>-<9.st.15><10|‘3 601610 X sin2" ® E = Fx1xdx0s Trgprdxos
%sin2® =0328 (J)|  =0.034 [kgf-m) =009 (1) o =n00s (hgtm)
@ £ = |2052+0328 2.094+0.034 ® &= 78.4%12x1077 8x12x107*
=20.848 (J) =2.128 (kgf'm) =0.94 (J) =0.096 [kgf+m)
@ V= J2%9.8%1xsin2" J2%9.8%1xsin2" 0.008+0.096

@ E =|0.09+0.94=1.03 (J)

 =0827 (mfs) |  =0.827 (m/s) 3 =0.105 (kgf-m)
20.848 2.128 1.03 05
©® We=|sxoszr=® *9 |ogixoger—o 4o | | @ We=|ggiamer =27 &I |gagrxorer 7 Hof
® Et = 20.848 %10 212810 ® Et= 1.03%20 0.105% 20
=208.48 (J/min) =21.28 (kgf*m/min) =20.6 (J/min) =2.1 [kaf-m/min)

= Selected Model : 5A-2016BB1, SA-2016CC1

) Selected Model : 5A-1210AA1, SA-1210EB1

KURO

DA




SHOCK ABSORBER

DIMENSIONS
©® SA-0805AA (Unit : mm)
No rod cap/S Adaptor for slant angle/0805SA-A
= 8 _(165)
5, 22 5| 5. s
= B L.
Fa—h ‘: 0 ’z} a5 3
(27)¢2i=x T} EJ'_J_ 4 o
it A b=t Width across flats 10
MBX0.75/ '\ Width across flats 11 MIEH) Width across fiats 14
With rod cap/C Stopper nut
For no rod cap For with rod cap
,Iiﬁ_ 0BSAS-N 08SAC-N
e yo
i B 5 ob
L1o] Ls ] ) mexors
~
® SA-1005AA (Unit : mm)
No rod cap/S Adaptor for slant angle/1005SA-A
32 - 28 ._{16.5]
T ML
L e 5 6 |
3 ]| |
T | —HH
-*— ] 1 1 o
hs_}osi"-Egm] f?‘i‘-‘}‘.’ﬁ =3
[l - )
e Width_across flats 13
MIOX 1 Width AR
M0  Width across flats 13 MiEx15 \Widlh across flats 19
Stopper nut
With rod cap/C ! :
P Fornorod cap  For with rod cap
?__5__ 105AS-N 10SAC-N
L ER=S.r
£ : ! L — (15)
s ol == == il (4 U
10 | 16 L1s  moxa
o — =St
)
® SA-100BAA (Unit: mm)
Ne rod cap/s Adaptor for slant angle/1008SA-A '_
45 Hggni (25) {
g 33 48 B 6
EN el
= = =
(15)83— 1 @84y —aad]
7 == - Width across flats 13
_MI0x1, Width across flats 13 migx1s/ \ Width across flats 19
With rod cap/C Stopper nut
7 8 For no rod cap For with rod cap
l"r*‘l 10SAS-N A0SAC-N
e S e o 9 |
’E—EE:{E 3 e ¢ M i (15)
i o ; H--- 1
10| L |y MI0%1
KURODA

SHOCK ABSORBER

DIMENSIONS
® SA-1210AA (Unit : mm)
No rod cap/S Adaptor for slant angle/1210SA-A
SO T 48 (34)
10 455 45 LI Widih across flats 14
4
1T T .
(mz):;‘—E (243) 10 | .—H
i : - S i
_\mzm Width across flats 14 Mmm.s/ Width across flats 21
With rod cap/G Holder with sensor
With stopper/1210SA-HN
8 10
65
3 i
S
¥ T
Forno rod cap  For with rod cap
128AS-N 12SAC-N
; @ : i
£ it i
12 | L6
® SA-1412AC (Unit : mm)
No rod cap/S Adaptor for slant angle/1412SA-A
1 53 (85)
e K JLE P Width across flats 1
6

(izv.Tﬂ ;F rJr
J_T—

Mzzx15 /

H—
£ m——

LT T

{WS,EE|E:FB ]

Mi4x15 Width across flats 17 Width across flats 24
Holder with sensor
With rod cap/G With stopper/1410SA-HN a

8 12
6.5/
X }

-

210 39 _:i“
|

14
KURDDA



SHOCK ABSORBER SHOCK ABSORBER

DIMENSIONS DIMENSIONS
@ SA-1008BB. SA-1008CC. SA-1008CD (Unit : mm) ® SA-1410BB. SA-1410CC. SA-1410CD (Unit: mm)
No rod cap/S Adaptor for slant angle 1008SA-A No rod cap/S Adaptor for slant angle/1410SA-A
) a0 51 (s2)
58.9 a8 ) 0, 58 n 7 |
L 42z B1) 3z .6 5 Width across fiats 13
15 3 = S T T A
T Tl T f i " 4 T . ‘= I H S | :
Fop (I d ym |0 e (196) 835 -1 - @7 en AV — Lt
(1s.2)p24% H— -0 Sl = . P —rh 1 1—% H ] , ] e
Mi0x1 / Width across flats 13 MI6%1.5 / = X *\ Width across flats 13 Mllxl.s_/ Width across flats 1 & Width across flats 24
e *_Width across flats 19 Lock sorew Holder with &aascr
A ;Dd ik With stopper/1410SA-HN 21
0 -"—‘
With rod cap/C 65
¥ | N ¥
6.3 8 #10 $9 | —_— i : [
e A= O i
Stopper nut \"a ) a = Strake ;.t%“—
For no rod cap For without rod cap R
St ut
108AS-N 10SAC-N sl

For no rod cap For with rod cap

‘E . EE 14SAS-N 14SAC-N

£ %— £ (15) i —y 1 —_—
e -  prisie JuTiw T |

ol = SR | — ——3(19.6)

[x] e ] iox1 @1 - o= Uy

=

[z 2 | n_ t\r.n«tmﬁ
® 5A-1210BB. SA-1210CC. SA-1210CD (Unit : mm)
No rod cap/S Adaptor for slant angle 12108A-A
I 16 B 43 (500 _—
10 61 .5 Lo, 55 ) Width across flats 14
o
T — | 1 L — -
(|5.z}¢3.5!——iE‘:_— H (243) $10 } )
i N | 7
MiZx1 / A\ Widih across fats 14 Migx1s / Width across flats 21
: Helder with sensor
With rod cap/G With stoppernzmsn-HN 5
810 - -
|
55 | i
* " [ H T—
8 6 it (131) ?s + . | "r...u
F=al, i | I
| (:s a) | 8| 20
Stroke 10
Stopper nut S
For no rod cap For with rod cap
12SAS-N 12SAC-N
B 5 Q- |
[z ] 14 _} 12x1
KURODA

KURODA



SHOCK ABSORBER SHOCK ABSORBER

DIMENSIONS DIMENSIONS
® SA-1612BB, SA-1612CD (Unit: mm) @ SA-2016BB. SA-2016CC, SA-2016CD (Unit : mm)
No rod cap/3$ Adaptor for slant angle/1612SA-A
2 60 (69) i
12 709 19.1 T -‘ e er—— No rod eap/S
i Lo i SN e o
. e 16 76 18
U B ] {271}_61? : 111 8 4
(21 93‘%_]—_| ; = T ——te- 4
(4 L — I
MIEX 1.5 Width across flats 19 i 1
T i in ?5 . s *\
With rod cap/C Holder with sensor 'l— -
; M20:<15 / Lock
15 12 With stopper/1612SA-HN — \_\ : L,c'ﬂl
2 o ! *\ Width across flats 24
[ r_- — [—il L9 With rod cap/C Adaptor for slant angle/2016SA-A
$135 ¢125 — 4 - | — i 4&_ Gy e 17,16 68 ) (8 e
T | {1?*.71 o0 1 i t :I; ..-=_ ] ) 1] |18 "!L| Widh across fsts 24 |
/R - 2 e IS
L- 1 i rok e 18 #17 ] ‘ 8
(.9) 12 | Stroke ¢18 @ Tl===tr oI P _r __,:————-]— —er
5] 2 - I an era V2 e
J o - | s b
S
No stopper/16125A-H E x15 / *\_Width_across flats 32
21
IE_ e " Holder with sensor
) | _AE= With stopper/20165A-HN &
: i 12 —|
fn n 95 f | — :_;E_:__ I PQ
..___L | sy s ;i i
—J (202) \ T = E ——
(#19) | 2 25 | fl
.|
Stopper nut 2 | 16 | Stoke |'4
For no rod cap For with rod cap = tﬂ’ — 3
165AS-N 16SAC-N
— ' ) No stopper/2016SA-H
il —T 21
L : r_@_l s
L 30 N _T__ - | 1

2 %%\ % T q___;j%___
&g/ . H——

28) | _Stroke | 16 | 30
—y

Stopper nut For with rod cap

For no rod cap 20SAC-N

205AS-N

— ’\EL '1— ﬂ E (211
] [

]

30 1 47

W M20%15

KURODA KURDDA
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SHOCK ABSORBER

DIMENSIONS

® SA-2530BB. SA-2530CC. $A-2530CD

(Unit : mm)

With rod cap/C

Width across flats 32

Mo rod cap/S
155 L
| 30 10 15 |
| 10 1
| B W |
|. | N — — —\ o |
(37) ¢'8 _-E—— Q
| t \
i . 7L \_/ Fick
M25%15 / \d(.\!\ﬁnln across flats 327 ey
Adaptor for slant ' 107.5 (104.5)
angle 2530SA-A 30 o35
|
) 1 f "—1 .
_ . (53.1)816 L
e [ F—== \ T———
1 \
_MIEX15 Width across fats 46
Holder with sensor
With stopper/2530SA-HN -

@ T|J\
|

5;;:

Stopper nut

For no rod cap For with rod cap

255A5-N 255AC-N
= -
J !'] |

1= i
| il
,1'
.

Homesx1s

HKURODA

DIMENSIONS
® SA-2540BB. SA-2540CC. SA-2540CD

SHOCK ABSORBER

(Unit : mm}

No rod cap/C
200.5
29 40 s 1165 15
10 8 7 10
F— -..ql 1 w
\’ - T Y
™0 —
(37) g2z T i *
\ | i sy 1 | - A
P W wp— hed Lock screw
M25x15 / | R(AF) et
) Stopper nut
For no rod cap/25SAC-N4
——— S
1L i i I8
s i [
| —
s
50
KURODA




SHOCK ABSORBER

(Unit : mm)

Width across flats 32

DIMENSIONS
® SA-2725BB. SA-2725CC, 5A-2725CD
No rod cap/S
136
L 9 N
10 5
| -u—.] ..1I -
T
(31 %a_ ‘—[- : - — 4-‘
merx1 5_/ A\ Width across flats 32 \_anl( screw
With rod cap/C Adaptor for slant 97 (sn)
S angle 2725SA-A 26 LD
= )
T i ——
Ll o e — (53.1) #16 43_——_—-—
' ‘ = rbﬁ# -
f -
Width_across flats 46

Holder with sensor
With stopper/27258A-HN

Sitopper nut
For no rod cap/27SAS-N

For with rod cap/27SAC-N

Lj
|
|

.
|

N\ M2Tx15

KURODA

SHOCK ABSORBER

DIMENSIONS
® SA-3035CC. SA-3035CD (Unit: mm)
No rod cap/5
. 188
II: 35 128 25
| e | 8
| ( |
| i d
(416) 10— F—— «
iy S
_M3nx1s Width across flats 36 Lock weu:\'\
Y Adaptor for slant 127 (128)
W ol e angle 30355A-A 36 5 Width acrass flats 36
185 35 /
1‘2 1
i 4 —
#27 $25 (57.7) 18—
Stopper nut MIDX15 \ybdlh across flats 50
For no rod cap For with rod cap
30SAS-N 30SAC-N
v |
—] ] 1 Fam
= [] ‘
! — 3 L {
4.“_____:"-: 1 i
T 58 5
® SA-3650CC, SA-3650CD (Unit : mm)
No rod cap/3 =
i i — p—
L] —
(53.1) Mz{ - o
i )
— —
With rod cap/C Adaptor for slant Fo— _ 15,7‘ - (155)
185 80 angle 36505A-A Width across
[ | . — s
#33 ¢31 (63.5) 20—
L ﬁE ] )
Stopper nut ) 1 I — / \.\ -
For no rod cap Far with rod cap MI5X1.5 / \_Width across flats S5
365AS-N 36SAC-N
— T —
M l'= = 4 l=' -
. —_ I : —_ |
——{.- L H.-
/ )
e | 85 |

KURODA
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SHOCK ABSORBER SHOCK ABSORBER

DIMENSIONS DIMENSIONS
@ S5A-4250CC. SA-4250CD (Unit: mm) ® SAE-2010 (Unit: mm)
with rod cap/c
With rod cap/c
; 2125 )
[ 50 120.5 2
J’ 7 1o 625
| 1, 14 s 1
| () 3 [
N | === Sann
(21.5) 16
(66) @38 - % i ==
- L ) L f"=H‘ =
5 — } ) M20 %/ With flats 24
®x1, il { across iats
! i & L
_ ¢z | Maz % "5./ Width across flats 60 Lock scriw
® SA-4280CC, SA-4280CD (Unit : mm) ® SAE-3020 (Unit : mm)
With rod cap/c .
With rod cap/c
- ) )
F L 80 175 285 107
15 10 25 18 ] 58 &
' 5 1
. — r 14
. i — ‘ | B | |
el == i = = ) | (41.6) ¢fs | —
{ s L = / ] T\A I=I L -
/ N : W/ N
u _M30x15 With across flats 36
P M \, Width across fiats 60 EhﬂL/

23

KURODA

KURODA
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SHOCK ABSORBER

DIMENSIONS

® SAR-1415AC (Unit : mm)

Holder with sensor
With stopper/1410SA-HN

Stopper nut
For no rod cap
145AS8-N

p—
S—

For with rod cap
14SAC-N

_!!'"'I'_'."
n|oa

12

25

KUuRODA

No rod cap/S
With solenoid valve
a3
15 735 45
5 M5 % 0.8 4515 445
T i [ T
(19.6) 45 | - 15
T 1
M14%1.5 17(A/F)
With rod cap/C With fitting/C4
e *' Lead wire length 300
i 5 AWG 22
o 45 -
6.5 {17)
) -A
i | ] — i . £ 155
&10 @38 J% 29.8 215 54
T T e | / T _U-J i ! 10.5
fitti




