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FSA, FSAE Series

Shock Absorber

SA Series
SAE Series (Emergency mode)

Select the proper buffer type based on applications
1 I 1

AA Type

¢ Fixed type
e Single orifice type

Large equivalent loading, suitable
for low speed range of 0.3~0.5m/s.

AC Type

¢ Fixed type

o Multi-orifice type

Small equivalent loading, suitable
for medium speed range.

BB Type

¢ Analog adjusting

e Single orifice type

Large equivalent loading, equipped
with adjustable orifice, suitable for
low speed range.

CC Type

¢ Analog fine adjusting

o Multi-orifice type

Small equivalent loading, equipped
with adjustable orifice, suitable for
high speed range of 0.7~3m/s.

CD Type

¢ Analog fine adjusting
* Special multi-orifice type

Designed with multi-orifice with
performance effect displayed on
the first half of the stroke whereas
performance effect displayed on the
second half is with single-orifice.
Mainly designed to be applicable
for varied types of changes caused
by changing in speed.

Suitable for medium speed range of
0.4~1m/s and has the characteristic
of small collision force and great
thrust force toward most cylinders.
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FSA series

AA Type AC Type BB Type CC Type CD Type

o Fixed o Fixed e Analog adjusting|e Analog fine adjusting|e Analog fine adjusting
o Single orifice type| e Multi-orifice type|e Single orifice type |e Multi-orifice type|e Special multi-orifice

type

FSAE series | |
o Fixed type Without rod cap/S With rod cap/C
o Tapered-shaped, exible orifice %

58 AF> . ]

i

Adaptor for slant angle SA-A Stopper nut

Suitable for Suitable for
without rod cap ~ with rod cap
SAS-N SAC-N

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

e Emergency model : For emergency purpose only, short life time, high energy
absorbing with compact body.
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FSA, FSAE Series

Seuss 3vS VS

FSA, FSAE Series

Shock Absorber

Representation
e Shock Absorber
Spring return type

(FsA)-(s| 10|13 |A[A]1]S)

> dooo

@ Provision of dust wiper

No mark : No dust wiper
S 1 With dust wiper

(2) Outer diameter(mm)

(3 Stroke (mm)
(@ Adjustment

A: Fixed type
B: Analog adjusting type
C: Analog fine adjusting type

e Option
Stopper Nut

Fere

D Outer diameter(mm)

(@ Provision of rod cap
S: No rod cap
C: With rod cap

Emergency mode

(FsAE)-(20| 10 |c)

> o o

(5) Absorbing mechanism
A: Single orifice (Piston)

B: Single orifice (Innertube)
C: Multi-orifice

D: Special multi-orifice

1: Standard type
2: Heavy duty type

(D Provision of rod cap
S: No rod cap
C: With rod cap

Adaptor for slant angle
(12]10]sA)-(a)

O @

(@ Outer diameter (mm)
(2) Stroke (mm)
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Spacifications

FSA series/AA, AC type

FSA-0805 | FSA-1005 | FSA-1008 | FSA-001210 | FSA-O1412

Model No. Unit"AT [ AA2 | AAT | AA2 | AAT | AA2 | AAT | AA2 | ACT | AC2
Adjustment Fixed type
Absorbing stroke mm 5 5 8 10 12
Max. energy aborbing J 0.392 | 0.686 | 0.686 | 0.98 | 0.98 | 1.47 | 1.96 | 2.45 | 3.92 | 5.88
capacity [kgf-m] | [0.04]|[0.07]|[0.07] | [0.1] | [0.1] |[0.15]| [0.2] |[0.25] | [0.4] | [0.6]
Max. equivalent mass kg 3 5 5 8 7 10 15 30 15 20
Max. impact velocity m/s 1 1 1 1 1.5
Max. heat dissipation [ﬁ/m/ 1764 2322|4116 58.8 98 176.4
capacity per minute r%in] [1.8] |[2.37] [4.2] [6] [10] [18]
Max. operating cycles  |cycle/min 45 60 60 60 60
Ambient temperature range| °C -10~70
Spring Set state N[kgf] 1.96[0.2] 3.13[0.32] 3.13[0.32] 4.9[0.5] 3.52[0.36]
refurning C°m§t§t§599d Nikgf] | 3.04[0.31] | 5.88[0.6] | 588[0.6] | 9.8[1.0] | 8.23[0.84]
Mounting structure strength| N[kgf] | 980[100] 1470[150] 1470[150] | 2940[300] 3626[370]
Mass g 10 10 13 23 50
) Provided O O O O O
RS Not provided — — — O O
Fodlea Provided O O O O O
P I"Not provided O O O O O
08SAS-N 10SAS-N 12SAS-N 14SAS-N
Option Shogzar i 08SAC-N 10SAC-N 12SAC-N_| 14SAC-N
Adaptor for
slant angle 0805SA-A 1005SA-A 1008SA-A 1210SA-A 1412SA-A
FSA series/BB type

FSA-1008 |FSA-01210| FSA-01412 | FSA-O1612 | FSA-02016 | FSA-02530 | FSA-02540|FSA-02725

iz Ut \"“Bgt" | "BBt | BBI | BBl | BBl | BB | BBI | BBl
Adjustment Analog fine adjusting type
Absorbing stroke mm 8 10 10 12 16 30 40 25
Max. energy aborbing J 1.47 2.94 3.92 9.8 29.4 49 63.7 79.4
capacity [kgf-m] | [0.15] | [0.3] [0.4] [1.0] [3.0] [5.0] [6.5] [8.1]
Max. equivalent mass | kg 10 30 30 50 300 400 500 650
Max. impact velocity m/s 1 1.5 1.5 1 1 1 1 1

Max. heat dissipation | /™" | 5g8 | 98 | 176 | 2352 | 343 | 490 | 637 | 539

capacity per minute “‘r%fi;"]“’ 6] | 10] | 18] | 241 | [35] | [50] | [65] | [55]
Max. operating cycles |cycle/min| 60 60 60 60 60 60 60 60
Ambient temperature rangel  °C -10~70

Spring | Setstate | N[kef] | 2940.3] | 49[05] |451[046]|5.39[0.55] |1.95(1.22]|16.56[1.69]|23.81[243] 16.17[1.65]
retuming Compresseed Nikgi] | s88[06] | 98[10] | 98[1.0] | 147[15] [18.03(1.84]83.121338][71.44{7.29] 27.24[278]
Mounting structure strength| N[kgf] |1274[130]| 2940[300] | 3626[370] | 5292[370] |9800[ 1000][9800[1000]9800[ 1000](13720[ 1400]

Mass g 225 | 40 58 97 156 | 335 | 393 357
Dustiper Provided O O O O O O O O
Not provided — O O O O O @) O

Rod cap Provided O O O O O O — O

Not provided O O O O O O O O
Stopper i 10SAS-N|12SAS-N| 14SAS-N|16SAS-N|20SAS-N|255AS-N|  — | 27SAS-N

Opton 10SAC-N[12SAC-N|14SAC-N]16SAC-N|20SAC-N|25SAC-N[255AC-N4 27SAC-N

é‘lg?]‘t’g’géfg 1008SA-A|1210SA-A|1410SA-A|1612SA-A|2016SA-A[2530SA-A|  — | 27255A-N
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Spacifications

FSA series/CC type
Model No. Unit FS,&; 1oos ‘FSA681210‘FSA6(E3I11410‘ FSA681612‘FSA6(E)I12016‘FSA(-;(E:|12530
Adjustment Analog fine adjusting type
Absorbing stroke mm 8 10 10 12 16 30
Max. energy aborbing J 1.76 4.9 5.88 9.8 29.4 49
capacity [kgf-m] | [0:18] [0.5] [0.6] [1.0] (3.0] [5.0]
(ﬁ Max. equivalent mass kg 2.5 4 4.5 10 120 150
» Max. impact velocity m/s 3 3 3 3 3 3
% Max. heat dissipation J/min 58.8 98 147 235 343 490
o capacity per minute _ [kgf-m/min] [6] [10] [15] [24] [35] [50]
0] Max. operating cycles | cycle/min 60 60 60 60 60 60
o Ambient temperature range|  °C -10~70
Spring Setstate | N[kgf] | 2.94[0.3] | 4.9[0.5] |4.51[0.46]]5.39[0.55] |11.95[1.22]16.56[1.69]
e [Compresseed niygr | 5esi06] | 98[1] | 98[1] | 147[15] |18.03[1.84]33.12(3.38]
Mounting structure strength| N[kgf] |1274[130] | 2940[300] | 3626[370] | 5292[540] |9800[1000]|9800[1000]
Mass g 22.5 40 58 97 156 335
Dust wiper Provided O O O O O O
Not provided — O O O O O
Provided O O O O O O
Rod cap -
Not provided O O O O O O
Stopper nut 10SAS-N | 12SAS-N | 14SAS-N | 16SAS-N | 20SAS-N | 25SAS-N
Option 10SAC-N | 12SAC-N | 14SAC-N | 16SAC-N | 20SAC-N | 255AC-N
é\l‘;%?g)rgg 1008SA-A | 1210SA-A | 1410SA-A | 1612SA-A | 2016SA-A | 2530SA-A
Model No. Unit | FSA.02540 ‘FSAé(E:I12725‘ FSA-3035 ‘ FSA- 3650 ‘ FSA-4250 ‘ FSA-4280
Adjustment Analog fine adjusting type
Absorbing stroke mm 40 25 35 50 50 80
Max. energy aborbing J 63.7 79.4 196 392 441 720
capacity [kgf-m] [6.5] [8.1] [20] [40] [45] [73.5]
Max. equivalent mass kg 200 300 700 1400 390 640
Max. impact velocity m/s 3 3 3 3 3 3
Max. heat dissipation J/min 637 539 1176 2352 2744 4410
capacity per minute _[kgf:m/min]  [65] (55] [120] [240] [280] [450]
Max. operating cycles | cycle/min 60 60 30 30 10 6
Ambient temperature range °C -10~70
Spring Setstate | N[kgf] [23.81[2.43]16.17[1.65]| 19.6[2.0] | 22.54[2.3] | 24.5[2.5] | 24.5[2.5]
refurning Compresseed| N kgf] |71.44(7.29]27.242.78]| 44.1[45] | 68.6[7.0] | 83:3(85] | 98[10]
Mounting structure strength| N[kgf] |9800[1000]/13720[1400]{33320[3400]/47040[4800]/54057[5516]/54057[5516]
Mass g 393 357 640 1120 1300 1750
Dust wiper Provided O O O O O O
Not provided O O — — — —
Rod cap Provided — O O O — —
Not provided O O O O O O
Stopper nut — 27SAS-N | 30SAS-N | 36SAS-N — —
Option 25SAC-N4| 27SAC-N | 30SAC-N | 36SAC-N | — —
é‘l‘;ﬂt’g’géfg — | 27255A-A | 3035SA-A | 3650SA-A|  — —
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Spacifications

FSA series/CD type
Model No. Unit FSéb11008 ‘FSAéE}mo‘FSAéquo ‘ FSA681612‘ FSA6812016‘FSA6812525
Adjustment Analog fine adjusting type
Absorbing stroke mm 8 10 10 12 16 25
Max. energy aborbing J 15 15 5.88 20 29.4 85
capacity [kgf-m] [1.5] [1.5] [0.6] [2.0] [3.0] [8.5]
Max. equivalent mass kg 10 30 35 50 200 400
Max. impact velocity m/s 3 3 3 3 3 3
Max. heat dissipation J/min | 58.8 98 147 235.5 343 470
capacity per minute _ [kgf-:m/min]  [6] [10] [15] [24] [35] [47]
Max. operating cycles | cycle/min 60 60 60 60 60 60
Ambient temperature range|  °C -10~80
Spring Setstate | N[kgf] | 2.94[0.3] | 4.9[0.5] |4.51[0.46]|5.39[0.55] |11.95[1.22]15.95[1.59]
refurning Compresseed Nfigf] | 5.88[0.6] | 9.8[1.0] | 9.8[1.0] | 147[15] [18.03[1.84] 30.26[3.03]
Mounting structure strengthl  N[kgf] | 1274[130] | 2940[300] | 3626[370] | 5292[540] |9800[1000]|9800[1000]
Mass g 22,5 40 58 97 156 320
Dust wiper Provided O O O O O O
Not provided — O O O O O
Provided O O O O O O
Rod cap -
Not provided O O O O @) O
Stopper nut 10SAS-N | 12SAS-N | 14SAS-N | 16SAS-N | 20SAS-N | 25SAS-N
Option 10SAC-N | 12SAC-N | 14SAC-N | 16SAC-N | 20SAC-N | 25SAC-N
é\l‘;%még 1008SA-A| 1210SA-A | 1410SA-A | 1612SA-A | 2016SA-A | 2525SA-A
Model No. Unit FSAC-:E12530‘FSA(;)E12540‘FSA6[E)I12725‘ FSé—DS1035‘ FSA-3325 ‘ FSA.3350
Adjustment Analog fine adjusting type
Absorbing stroke mm 30 40 25 35 25 50
Max. energy aborbing J 95 100 120 196 250 300
capacity [kgf-m] [9.5] [10.0] [12.0] [20] [25] [30]
Max. equivalent mass kg 480 700 1000 1300 1700 2100
Max. impact velocity m/s 3 3 3 3 3 3
Max. heat dissipation J/min 490 637 539 1176 1470 1764
capacity per minute _[kgf:m/min]  [50] [65] [55] [120] [150] [180]
Max. operating cycles | cycle/min 60 60 60 30 30 30
Ambient temperature range| °C -10~80
Spring | Setstate | Nlkgf] |16.56[1.69]23.81[2.43]|16.17[1.65] 19.6[2.0] | 185[1.9] | 21.4[22]
returning Compresseed N(igf] 133.12(3.38] 71.44(7.29]27.24[2.78]| 44.1[45] | 402[4.1] | 52.3(5.3]
Mounting structure strength  N[kgf] |9800[1000]/9800[ 1000]|13720[1400]33320[3400]40180[4100]|40180[4100]
Mass g 335 393 357 640 650 750
Dust wiper Provided O O O O O O
Not provided O O O — — —
Provided O O O O O O
Rod cap -
Not provided O O O O O O
Stopper nut 25SAS-N — 27SAS-N | 30SAS-N | 33SAS-N | 33SAS-N
Option 25SAC-N |25SAC-N4 | 27SAC-N | 30SAC-N | 33SAC-N | 33SAC-N
ol o 2530SA-A|  — | 2725SA-A | 30355A-A | 3325SA-A | 3350SA-A
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FSA series/CD type
Model No. Unit FSA.3625 ‘ FSA-3650 ‘ FSA.4225 ‘ FSA-4250 ‘ FSA-4280
Adjustment Analog fine adjusting type
Absorbing stroke mm 25 50 25 50 80
Max. energy aborbing J 342 392 420 441 720
capacity [kgf-m] [35] [40] [42] [45] [72.0]
Max. equivalent mass kg 2400 2700 3000 3500 5500
Max. impact velocity m/s 3 3 3 3 3
Max. heat dissipation J/min 2058 2352 2548 2744 4410
capacity per minute [kgf-m/min] [210] [240] [260] [280] [450]
Max. operating cycles cycle/min 30 30 30 30 10
Ambient temperature range °C -10~80
Spring Set state N[kgf] 21.9[2.2] | 22.54[2.3] | 23.2[2.4] | 24.5[2.5] | 24.5[2.5]
refurning Gzt N[kgf] 61.4(62] | 68.6[7.0] | 75.6[7.6] | 83.3[85] | 98[10]
Mounting structure strength) N[kgf] 47040[4800]47040[4800]54057[5516]54057[5516]54057 [5516]
Mass g 800 1120 1150 1300 1750
Dust wiper Provided O O O O O
Not provided = = = = =
Rod cap Provided O O O O O
Not provided O O O O O
Stopper nut 36SAS-N | 36SAS-N — — —
Option 36SAC-N | 36SAC-N — — —
Soapter o 3625SA-A | 3650SA-A|  — - -
FSAE series
Model No. Unit FSAE-2010 \ FSAE-3020
Adjustment fixed type
Absorbing stroke mm 10 20
Max. energy aborbing capacity J. 196 98
[kgf-m] [2.0] [1.0]
Max. equivalent mass kg 30 140
Max. impact velocity m/s 2 2
Ambient temperature range °C -10~70
Spring retuming force Set state N[kgf] 11.76[1.2] 29.4[3]
Compresseed state N[kgf] 41.16[4.2] 68.6[7]
Mounting structure strength NT[kgf] 13720[1400] 23520[2400]
Mass g 55 250
Dust wiper Provided — —
Not provided O O

1. Use minimum-energy absorbing capacity at about 1/5 of maximum energy absorbing capacity.

2. Maximum heat dissipation capacity per minute is a value applicable where ambient temperature
is 20£10°C.

3. Mounting structure strength means the one for mounting racks for shock absorber.

4. Mass means net value without cap.

Adaptor for slant angle

This adaptor can be set easily by screwing to a shock absorber. When load is applied to the
shock absorber at an angle of more than 2.5°. Maximum working slant angle +-10°.

or f—

10°
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/N\ HANDLING PRECAUTIONS

When adopting shock absorber, please read the following precautions carefully before use.

Installation Environment

e Shut off all the electricity supplies to avoicd * Avoid operating at an dusty environment, 8
electricity shock before installation. otherwise, U-packing will be damage and its =

e Turn off air supply source and reduce pressure efficacy will be compromised. An added-on $
before installation. dust cover is recommended.

* After installation the shock absorber, make sure Ii(J
the loading force is applied onto the central w
point of the axis. If the deflection angle tilts more @ <“
than 2.5°, U-packing will have faster wear out, (%))
or axis may be bending causing oil leakage
and compromising buffer effect, etc. In case of

deflection angle, please use adaptor for slant , ayqiq operating at an environment with water,
angle to solve the situation. oil, or other type of liquids; otherwise liquids
may infiltrate the shock absorber from the
" U-packing causing damage and compromising
(:/\ efficacy. An added-on protective cap is
- recommended.

Please use shock absorber within operating
temperature range to prolong its usage time. In
addition, operating temperature for solenoid with
air resetting type should not exceed 5~50°C.
Please avoid operating in vacuum environment;
otherwise oil leakage may occur.

Torque recommended for fastening hexagon nut
for installation.(Excess torque will damage the
shock absorber)

(N-m[kgf-cm])
Thread | Torque | Thread | Torque | OPeration and Adjustment

M8 4[40] M25 50[500] * Please protect the piston rod with care to avoid
debris and scratches; otherwise, U-packing

M10, M12| 8[80] M27 60[600] may be damaged and oil leakage may occur.
Mi4 10[100] M30 80[800] * When using an adjustable shock absorber at

uncertain setting, it is recommended to preset
M16 15[150] M36 100[1000] the position at medium or low. In order to
avoid shock absorber clashes and damages
M18, M20 | 30[300] | M40, M45 |120[1200] and personnel injuries, make adjustment and
testing in accordance with the actual situation
M22 40[400] to analyse collision force.

When stopping devices is in place, an axis will
be stopped 1~1.5mm before stroke end.

Air pressure supplied for the air resetting
shock absorber should be maintained within
0.3~0.7MPa (3.1~7.1kgf/cm2).

Please supply with clean, compressed air to
avoid oil leakage caused by debris and dust
scratching the packing and axis.

* Avoid using shock absorber as stopping device
because the collision force may exceeds
specifications for the product which may reduce its
usage life. Nut for stopping purpose are available
for purchase and can be use at 1~2mm before the
stroke end.
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Energy absorption formula

L Formula
Applications - -
Absorbing energy Equivalent load
v 2
Simple Standard m W2 We=m
horizontal collision (W1 E= [We =W]
O0) 29
2
NN =0.051W-V
v S 2
T it eV ks m:ﬁ
Cylinder thrust collision e 2 '
E_O 5 [E:W'V +F-S] [We:%]
SE o Mo 29 0.051V
E
[W] = 0.5V?
i =m-
Free fall collision Py 4 E =m-g(H+S) (V= /2g-H)
— E
[ s ]
2
E=™V ((F+m-g)S| We=—E _
. . 0.5V
Cylinder facing down M WVe E
E=— F+W We=——
| B=pg +(F+ )S] [ 0.051v2]
2
E= m-2V +(F-m-g)S We=ﬁ
Cylinder facing up W2 ' E
E=L F-W)S We=———
i ] [ o.051v2]
e po Lw? =
1 2 T 0.5V°
. _Iw?
Rotating body - [E——2 (V=1-w)
—27-n We= _E ]
w=2m-n e
ﬁ- ( 60 ) [ 0.051V*
E : Energy absorption [kgf- m] w : Angular velocity rad/s
m : Mass kg H : Height of fall m
W : Weight [kgf] | :Radius m
We : Equivalent mass kglkgf] n : Numbers of rotation rev./min
g : Gravitational acceleration  9.8m/s’[G] I : Moment of inertia N-m*(kgf-m-s?)
v : Collision velocity m/s Rotating body : 1=m.i
S : Shock absorbing stroke m 8
F : Thrust N[kgf] [ _— .iz]
g 8
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Selection guide

When selecting a hydraulic shock absorber, please considering the following examples. Total
energy for each stroke is noted as “E”, equivalent load as “We”, collision velocity “V”, and
energy absorption per minute. If you have any questions, please consult FONTAL.

e Horizontal collision without thrust

m
w)

ONO)

S

=

¢ Horizontal collision with cylinder thrust

cylinder

W)

@)

Q

S
I

Basic formula

Basic formula

ltem Sl Unit Conventional Unit ltem S| Unit Conventional Unit

Al _ 2 2 . U Energy before Y2 W2 .
D Collision energy E+=[0.5-m-V*  (J){0.051-W-V* (kgf-m) collision Ei= 0.5-m-V*  (J)]0.051-W-V* (kgf-m)
() Additional energy Ez= 0 0 () Additional energy Ez=|F-S (J)|F-S (kgf-m)
3 Total energy E=  |E1+E2=E1 (J)|E1+E2=E1 (kgf-m)| |3 Total energy E= |E1+E (J)[E1+E2 (kgf-m)
@Equivalentmass | _E E @Equivalentmass | _E E

(load) We=  [05.v2 =™ &9 gosrz K | (oadywe= 057 (k9| gosrvz (ke
5 Total collision energy| e | | © Total collision energy| - e /i

per minute ET= Enn (J/min)|En  (kgf-m/min) per minute ET= Enn (J/min)|Enn  (kgf-m/min)

Calculation sample
m=10kg[W=10kgf] V=0.6m/s n=30cycle/min

Calculation sample
m=30kg[W=30kgf] V=0.6m/s F=617.4N[63kgf]

$=12X10°m n=20cycle/min  S=16X10"°m
ltem S| Unit Conventional Unit Item S| Unit Conventional Unit
DEri= | 0.5%10x0.6%=1.8 (J) =0(5-01581;61?;:f'-?nz) DEi= |0.5%30x0.6%5.4 (J) :%'%5510230(Xk°§f;)
2E:- 0 0 ous | VITHE | - fon teim
JE= 18 () 0.1836 (kgf-m) GE= fi‘;“_‘gfgzs‘(‘” =°1‘.5555°s%+2|;8?§1)
@E = 10 (kg) 10 (kgf) @We = %:85&9) %:85(@0
SEt= |1.8x30=54  (JJmin) o.1z3(ig??ngr;ir?jsos ©Ft 15.2784(1j/2rrﬁ)i;()305.568 1'55?|?gxf?r2/r=ni?11)'176

Model selected : FSA-1210AA1 ~ FSA-1210BB1

Model selected : FSA-2016BB1 ~ FSA-2016CC1
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Condition

rmw>s < s 3

: Mass of colliding objects
. Load of colliding objects
: Collision velocity

: Thrust

: Operation frequency

: Stroke

. Height of falling

kg

[kgfl

m/s
N[kgf]
cycle/min
m

m

— @ 1V = a

: Angle of inclination

: Diameter

: Rotational angular speed
: Mounting distance

: Gravitational acceleration
: Moment of inertia

degree

m

rad/s

m

9.8m/s*G]
N-m?[kgf-m-s?]

e When cuboid has small descending
friction and collision

¢ Horizontal rotating collision(disc)

(0]
>
(%]
>
m
(7]
@
3.
[0
7]

2
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/\/7
14
v

137

« T

F

NI

E

m
W
Basic formula Basic formula
ltem S| Unit Conventional Unit ltem S| Unit Conventional Unit
@ Potential energy @ Velocity before
of mass for the| m-g-L-sing  (J) [W-L-sine (kgf-m) colision V= |7 (m/s)|R-w (m/s)
collision objects Ei=  King i 112 11w
=~ - @ Kinetic energy of | 27" *+ 2
@ Addfional ner0Y) 1. g.5.5ing ()| W-Ssino (kgf-m) WEi= Stom Eo2W 21w g eletn)
o= 2 8 2°9'8
@ Total energy E=| E1+E2 (J)|E1+E2 (kgf-m) ® /é(i(iilional Energy | k.g (J)[F-S (kgf-m)
@ Colision velocity V=|/2-g-L-sing (m/s)|/2-g-L-sing (m/s) @ Total energy E=|E1+E: (J) [Er+E2 (kgf-m)
® Equivalent mass| __E E ® Equivalent mass|__E E
(load)We=  |05.v2 9 |g0s1.v2 (ko) (oad) We= 052 *9)|gosryz (ko)
(® Total colision energy| - q ) : g (® Total collision energy ; :
per minute Et= En (J/min) |E-n (kgf-m/min) per minute Et= En (J/min)|E:n (kgf-m/min)
Calculation sample Calculation sample
m=60kg[W=60kgf] L=1m ¢=2° m=1kg[W=1kgf] ~d=2m  F=78.4N[F=8kgf]
n=10cycle/min  S=16X10"°m w=0.6rad/s R=1.25 n=20cycle/min S=16X10"m
ltem S| Unit Conventional Unit ltem S| Unit Conventional Unit
L& _ |60x9.8x1xsin2° 60x1xsin2° - _ _
DEr={ 25052 (0) - 2.004 (kgf-m) DV= |1.25x0.6= 0.75 (m/s)|1.25x0.6= 0.75 (m/s)
3 E, o |80X9.8x16x107sin2° |60x16x107sin2° OF, - |F*1x3x0.6° Txglgx§x0.6°
=0.328 (J) = 0.034 (kgf:m) =0.09 (J) = 0.009 (kgf-m)
e [20.52+0.328 2.094+0.034 N 5 8x12x10°
VE= 20848 () = 2.128 (kgf-m) Y Ee= 784x12x10°= 0.4 () |_ g 096 (kgf-m)
ayv - |/2x9.8x1xsin2° J2%9.8x1xsin2° @F= _ 0.009+0.096
OV= |YT7 (mrs) 0827 (mls) WE= {009+0.4=1.08 (9) |20 405" (kgtom)
| 20848 2128 W 108 _ 0105
o We =0 ox0.8277 = 1 (9 [ogsinoear ™ 8T KON (O Wes g 0782 37 K) |G osix0.7me 37 (ke
_ |20.848x10 2.128x10 o - - 0.105%20
©OFt=12308.48 (J/min) |- 21.28 (kgf-m/min) @ Bt=11.08x20=20.6 (J/min) | 7' 4 (ot m/min)

Model selected : FSA-2016BB1 ~ FSA-2016CCH1

Model selected : FSA-1210AA1 ~ FSA-1210BB1
@ FONTAL



Dimensions FSA, FSAE Series

FSA-0805AA (Unit : mm)
|
No rod cap/S Adaptor for slant angle/0805SA-A
32
5 2 5 28 (16.5)
2 A 0
i ks
T —— )
(12.7312,_4 1 § % - n
M8X0.75 Width across flats 11 idth across flats 10 w
Width across flats 14 (</()
With rod cap/C Stopper nut <
55 Fornorodcap  For with rod cap 2
‘T‘I‘ 08SAS-N 08SAC-N
o .
-’—7 = L ‘M
5 ¥
10 15
FSA-1005AA (Unit : mm)
No rod cap/S Adaptor for slant angle/1005SA-A
32
28 (16.5)

- £
SiBiE

]
Width across flats 13
Width across flats 19

L
(15)¢3;— 1
R i

M10X 1 Width across flats 13
With rod cap/C Stopper nut
75 Fornorodcap  For with rod cap
-—-L~|- 10SAS-N 10SAC-N

I e i T

o CH[ i S = o

; - o @ (15)

10 [ 16 13 \_MI0X1
FSA-1008AA Unit : mm
No rod cap/S Adaptor for slant angle/1008SA-A
46
s ™ : 38 L (@5
3 8 6
i *‘| [
1

T 4 TT— 1

15)¢3 =t 9 —
(15)937= i (21.9) 83 {4 | _S_Df

M10Xx1 Width across flats 13 M16X 1.5 Width across flats 13
Width across flats 19
With rod cap/C Stopper nut
7 8 Fornorodcap  For with rod cap
el 10SAS-N 10SAC-N
1 L.
@6 - tr

e

G13



FSA, FSAE Series Dimensions

No rod cap/S Adaptor for slant angle/1210SA-A
£0 a8 )
10 1 b 0 58 Width across flats 14
(2] -+
> o T X u =
(16.2) ¢3.5. (24.3) 10 +
(ﬁ i F 3 J | L I
g M12x 1 Width across flats 14 MiEx1s \Width across flats 21
@
& With rod cap/C Stopper nut
8 10 Fornorod cap  For with rod cap
-z 128AS-N 128AC-N

FSA-1412AC (Unit : mm)
|
No rod cap/S Adaptor for slant angle/1412SA-A
L) 53 (55)
12 ‘r': 5 RE _:I- Width across flats 19

. I

(195)}:@:45!%# (2711) o EP l 7 : ::

-
M14x1.5 Width across flats 17 M22x 1.5 Width across flats 24
With rod cap/C Stopper nut
For no rod cap For with rod cap
8 .12, 14SAS-N 14SAC-N
E:E _‘ Y Y L._
by ] F= n =
$10 ¢9 =3 L U | _
7T Fe T
».E.‘ 20

G14 @ FONTAL



Dimensions FSA, FSAE Series

FSA-1008BB, FSA-1008CC, FSA-1008CD (Unit : mm)
|
No rod cap/S Adaptor for slant angle/1008SA-A
5839 38 (38)
8 3 422 8.7 82 6
T —H
(14.2).%2.‘:1: ' ] @1.9) %Z u = - —

M10X 1 / Width across flats 13 Width across flats 13

SA, SAE Series

M16x1.5 Width across flats 19
With rod cap/C Stopper nut
63 8 For no rod cap For with rod cap

10SAS-N 10SAC-N

11 ,
¢613 E I3 o i )} )

& 16 13 \ M10Xx1

FSA-1210BB, FSA-1210CC, FSA-1210CD (Unit : mm)
|
No rod cap/S Adaptor for slant angle/1210SA-A
76 48 (50) .
10 o r o, 55 Width across flats 14
P S Y s T
- (24.3) ¢10
(16'2)1’3'5r—:‘£# l T_—“—'-L" |
Mi1zx1 Width across flats 14 M18X1.5 Width across flats 21
With rod cap/C Stopper nut
8 10 For no rod cap For with rod cap
60 12SAS-N 12SAC-N
t g ] . = Ay
¢: ¢$ —_— T% @ (16.2)
14

‘ 16 \ M12x1

@ FONTAL G15



FSA, FSAE Series Dimensions

FSA-1410BB, FSA-1410CC, FSA-1410CD (Unit: mm)
|
No rod cap/S Adaptor for slant angle/1410SA-A
80
0 o N - 51 (52)
(ﬁ L oL T "1 I Width across flats 19
. T
(g (19.6)¢3-b: 1 - i (21.7) oM r f—
m | . 1 pa Q’— H T
wn Mx15 Width across flats 17 M22x1.5 Width across flats 24
(_‘2 Lock screw
Z
(7]
With rod cap/C Stopper nut
8 10 For no rod cap For with rod cap
6.5 14SAS-N 14SAC-N

oy N [ . -
2 e L d L.

2 N

FSA-1612BB, FSA-1612CD (Unit : mm)
|
No rod cap/S Adaptor for slant angle/1612SA-A
102
12 70.9 19.1 £0 - (&9)
S, o Ps RE T \Width across flats 19

i

Ty f '“=)—
(21.9) 65 - (21.7) 12 L‘ i
L [ oL
MI16X 1.5 Width across flats 19 W22X1.5 Width across flats 24
Lock screw

With rod cap/C Stopper nut
For no rod cap For with rod cap
1 16SAS-N -
L e N
135 ¢125 =
¢ | u
— 3
15 30

G16 @ FONTAL



Dimensions FSA, FSAE Series

FSA-2016BB, SA-2016CC, SA-2016CD (Unit : mm)
|

No rod cap/S Adaptor for slant angle/2016SA-A

110 68 (18)
16 7 18 " ;

8 2 s ° Width across flats 24 %)
ot —te ot [
— @
I, — ’ - i — T »n
(21.7) 96 n X (37) 914 - J_
e TG di——0 B
M20x 1.8 Lock screw M27X1.5 Width across flats 32 U)h
Width across flats 24 <
w
With rod cap/C Stopper nut
For no rod cap For with rod cap
17 16 20SAS-N 20SAC-N
14
h— —
! o — ala
$18 #17 S— 21.71)
Ly L L L. )
30 L a7 2 M20X1.5
FSA-2525CD (Unit : mm)

162.5

()

0

Q
= N
3| 9 1\

l \
Lock screw
M25x1.5 Width across flats 32

@ FONTAL G17



FSA, FSAE Series Dimensions

FSA-2530BB, FSA-2530CC, FSA-2530CD Unit - mm
No rod cap/S Adaptor for slant angle/2530SA-A
155 107.5 ] (104.5)
% 30 ‘ .1_0.1 10 15| 3 15 Width across
(%2 /™
> | H==
m (31 88 - e I
» 1_L____ __:_
%. Vd \.5< \—/  Lock screw WA
M25X%1.5 .
@ Width across flats 32 M36X1.5 Width across flats 46
With rod cap/C Stopper nut
For no rod cap For with rod cap
18 30 25SAS-N 25SAC-N
14
o20 oz2| — —J — —— i 1 i . L
R 1 i [ : j)
20 \F 2 t 2 N\ M25x15
FSA-2540BB, FSA-2540CC, FSA-2540CD (Unit : mm)

No rod cap/C
200.5
29 40 1165 15

I 7\ ™\

(T ¢Izz = 7 - tﬂ

/ \_\/ \__/ E
N\ 32(A/F) Lock screw

M25X%1.5

Stopper nut
For no rod cap/25SAC-N4

)

().- |
H | - 1 @37
~\ I
____4\_[ J
50 32 M25 X 1.5

G18 @ FONTAL



Dimensions FSA, FSAE Series

FSA-2725BB, FSA-2725CC, FSA-2725CD

No rod cap/S

(U

nit : mm)

Adaptor for slant angle/2725SA-A
(91)

97

136
25 91 20 25 15 idth across flats 32
10 - 5|
r—\=§:\‘ | )_'<I=:-_=
[&0) Tiﬁ_ @ (53.1) 416
= Y] i IH-—
M27X1.5 idth across flats 32
Lock screw M36X1.5 Width across flats 46
With rod cap/C Stopper nut
For no rod cap For with rod cap
27SAS-N 27SAC-N
I — J—
— - ,/ﬂ— f N @an
— ;
4 L NS |
T
3 L 55 a2 M27X15
FSA-3035CC, FSA-3035CD (Unit : mm)
No rod cap/S Adaptor for slant angle/3035SA-A
188 127 (128)
35 128 25 35 W15 idth across flats 36
.'_L’ 8L ‘ 1 i
— | ? e
(a ]s) ; Q l il _< —<
1.6) 10 T (57.7) 418 i
| A K B
M30X 1.5 Width across flats 36 \ L/
Lock screw M40X1.5 Width across flats 50
With rod cap/C Stopper nut
For no rod cap For with rod cap
185 35 30SAS-N 30SAC-N
B - )
i — ] f §
#2511 —] + (41.6)
r .. \

38

@ FONTAL
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FSA, FSAE Series Dimensions

FSA-3325CD (Unit : mm)
|

With rod cap/C

(%)

> 162

(2] 14 25 10 92.5 20.5
m —\

wn

g \__/

(0]

%]

o

: 1/

S

Lock screw

231
1

210

M33x1.5 Width across flats 46

FSA-3350CD (Unit : mm)

With rod cap/C
212

14 50 10 117.5 20.5

M33x1.5 Lock screw

NI

Width across flats 38

G20 @ FONTAL



Dimensions FSA, FSAE Series

FSA-3625CD (Unit : mm)
|

With rod cap/C

n
2
170 o
(D]
14 25 10 100.5 205

L
<
(%))
= - <
© w

g & - - ?

= )
/
g /
M36x1.5 Lock screw
Width across flats 46
FSA-3650CC (Unit : mm)
_________________________________________________________________________________|
No rod cap/S - With rod cap/C
50 - o 160 25 ‘
r_ﬁﬂ [ 6 195 50

M3
— — i L

|
(53.1) 1 * $33 931
, T
Y S L/
M36X 1.5 Width across flats 46~ Lock screw

Adaptor for slant angle/3650SA-A Stopper nut
e (135) For no rod cap
* - fas a1 36SAS-N
| /_<:: _{ |}== {f
(63.5) ¢2 : ; (53.1)
P T S
MasX1.5 Width across flats 55 % 58 X158

For with rod cap
36SAC-N

— A

u : ( 53}.1)
65 %{.‘6 4 \M3EX1S

@ FONTAL G21




Dimensions

FSA-3650CD (Unit : mm)

With rod cap/C
227

14 50 17 125.5 20.5

TN
S

(0]
>
(%]
>
m
(7]
@
3.
[0
7]

(46)
?31.6
e
|
|
I
I
I

@10

// \
M36x1.5 / Lock screw

Width across flats 46

N

FSA-4225CD (Unit : mm)

With rod cap/C

172.5

(50)

T

212

Lock screw
M42x1.5 Width across flats 49.9

G22 @ FONTAL



Dimensions

FSA-4250CC (Unit : mm)
With rod cap/C
212.5
19 50 120.5 23
7 10
)
(66) ¢38 \
/ N __/
@12 M42x1.5 Width across flats 60 Lock screw
FSA-4250CD (Unit : mm)
With rod cap/C
221.5
18 50 14 118 21.5
15
. | [
= m - - o
< 8
- -
1
8
Lock screw
M42x1.5 Width across flats 49.9
G23
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FSA, FSAE Series Dimensions

FSA-428000, FSA-4280CD (Unit : mm)
|

With rod cap/C

302.5

fﬁ 19 80 - 0 175 285
2 "
m n
2 =
= (66) 938 - p
? JI /
/ Width across™—/
912 | M42x15 flats 60 Lock screw,
FSAE-2010 (Unit : mm)
With rod cap/C
62.5
1 14 30.5 7
3 8
e
(27.5) 16
I J__«ng%u
A\
$8
M20X 1.5 Width across flats 24
FSAE-3020 Unit - mm
With rod cap/C
107
25 18 58 6
5 14
/_\
] P FH
(41.6) #28
— | -—ﬂ?j

@12
M30X 1.5 Width across flats 36
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