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Internal Structure of Shock Absorber
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Selection Method for Shock Absorbers
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Equations for the Selections of Shock Absorbers
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E, J BT RILF— 6 rad ay T T/ =R AR OEEGAE
HRYEE kg) M M M M E, )| #ATRLE— R m | BERLASYavs T TV —NETOER
BHREE (m/s) V=/19.6H v V=/19.6L-sina v P | MPa | BR&I> UV ERAEN n m | EoFUEY Oy FHERE
T3x) — =M-.os- - = M- =M.g-| +gj == M- —
* E.=M-g-H Bi=m M-V E:=M-g-L-sina Bi=mp M-V M | ke | @EpEE h m | EEhohsEOECOER
F=Fi+ M-g (FREE) F=F.+M-g-sina (FHE) V | mfs | BRER 10 | Nem | BEBbLZ
A (N) F=M-g F=Fi—M-g (LB F=M-g-sina F=Fi~M-g-sina (L E) F N | #ED w | rad/s | BEE
GEIPZ 2] (GEPIPZ s:>)) F, N I7—=YUVEHR | kg-m? | ElERERIEY DEHE— Xk
BRI ALE—() St m ay g7 7Y —n"ZbA—7 N PN 2av T T —NDOF TR
IRIL¥— =F- =F- =F. =F. - - —
E.=F-St E.=F-St E.=F-St E:=F-St H | m | vavs7 7y —NERd 22 cOBTES kw | kw | T2
e Ei+E: p EitEs p EitEs £ EitEs L i ’%ﬁ@?ﬁ%ﬁ . nl - %@biiﬁéﬂz
BTrz¥—0) "N "N - N "N g m/s’ | EAHNEE.8m/s n2 - HREEREK
N:>ay 77V —nZEFRE) | (N: a3y s T77Y—n"2UREK) | (N1 23y I T7V—n"ZERE) | (N: >3y I 77V —NZEFRY) G — BB
2.E 2.E 2.E 2.E X1 ZEONN-BEEZED,
Z(HEE (kg) |\/|e=T Me:T Me=T Me= VE X2 E—R—FICLB ML IBEICED VI EET,

X3 EBLHNSWHTEHE,

PEIONANAURITANGE |«
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Sample Calculations for Selecting Shock Absorbers

H@Hhsns 2025-2026  FUIILATEX

MWEBYA hLICEEY —LbZHBELTEYET R

EES

OURDIKRIIFELCERT LN HYET,

1. BHEHRCRF)

2. PV ZHEH (KF)

3. E—2—EREIBE(KFE)

4. EEBREHBELE (KF)

$aygT 7V =N

ay T TV =

Yay T 7V =N

av g T TV =N

v I7—=YYr%
AE P63 £H0.5MPa
V=0.7m/s
M
i s Qjmm Il
O O () () @
OEx=YE=S M : 150kg OFExEyEs M : 100kg
OEERE V:15m/s UEERE V : 0.7m/s
OfEREE C : 1[a/min LfEREE C : 1[E/min
* | oREEE t : BE ORERE t : BE
O av o7 7Y —nNZTERE N: 1K CI¥ED F:x7—2Ur&ICLD
D: YUYZARZE--63mm
P: =7—E/---0.5MPa
Oy av I 77V —N"ZFEKHK N : 14

1. BB TR X —DHE
E, = % M-V = % x150x1.5? = 169[J]
2.BIEINX—DFHE
=B _ 169 _ 469()]

N 1
P03y o7 7Y —R"OREEAEIICH TS
[ay T 7V —"OREE]DERICHE L,
HROY &Y BARTRINEEH2000)] D
FA-3625A3-CAREE LT,

3. ERATEZ DR
3-1. HHEE I L BHER
Me = M= 150 _ 450[kg]
N1
FA-3625A3-C OB A {H 2 3700[ke]
_ TTOTHESYE A,
2 BUEIZ Y FA-3625A3-CARESNE T,

LEH TR LF—DFHE
E, = LM-V2= %xloow.# = 24.5[J]

2
2. EEHDHE
F=1Dp
4
_ _3.14X0.06% (5 100
- 1,557[N]

LMEHTRLE —DFE
IITHENTIRILF—%ROBIIE ERBT B2 avs77
V—NODRAPEA—=7 (SOEFRRELALTIERYELALT
KROBE T RILF - REVRINIZILEF -—BRENBDE
TTD T AHEATEYERBRINT AL F—T79.4[J]JOFWM-
2725FBD-*%#{REELEF T HEATRILF—ITTRLRDLD

v D) 3 28

St = 25[mm] = 0.025[m]

E, = FxSt
=1,557x0.025
=38.9[J]

4BTINF—EROET
E =E+E,=245+389
=63.4[J]

5. EAFEDFyy
5-1. BN T R ILF— | L BFER
FWM-2725FBD-* DR ARINT 3L ¥ —(£79.4[J]
TTOTRBEHYE A,
5-2. EMBEEICLBHER

Me = 2E _ _2x63.4
V2 0.7
= 259[kg]

FWM-2725FBD-* DR AZEME £ 13450 kgl TT DT
MEHVEE A,
Bl EIc &Y FWM-2725FBD-*+ A B EINE T,

=
M
1 e s - i B
Kw: E—&—HH () \() LSt
OfrEmEs M :30kg OEFEyEe M: 1,200kg
OER=EE V. :0.7m/s &2 E V : 0.5m/s
O€—%—Hh kw : 1kw COfEAsEE C : 1[E/min
£ | OEmREE C :1[El/min OREREE t . BA
¥ | ORERE t cEE OE—4%—HH Kw : 3.7kw
Ovav o7 7V —NZFER$% N 14 CIERGRE u: 0.25
O3y o7 7V —nR"Z2ERE N: IR
LEHTRILF—DEE 1. BB R ¥ —05tE
E, = %I\/I-VZ :%xsoxo.# = 7.350)] E, = %M-VZ = %x1,200x0.52 = 150[J]
_ 2 HEEH DEHE
2. HEEHDEE T—4X—ERBEEDISAIT. TRL)QDEENA,
Fo kw25 g93- 1X25 903 3571[N] MNEWHZHEDELET,
Vv 0.7
()F = KW$2-5 x10° = 3-70X52-5 x10° = 18,500[N]
HEENTRLE—DHE Ny .
P5t®ﬁ93\y777“y~/\*o)igﬁyygﬂjL:;g”z, (2)F = ngXuX%(nliﬁﬁiﬂiﬁ%&, n2: B ERED)
[ avysT 7Y —NOREE|OEE ITHE L, = 1,200%9.8%0.25x-1
HaO7 &Y EARINEES200[)]D =1,470[N] 2
FA-3625A3-CEIRBEFELET, IR #EETIZ(Q2)D1,470[N]&HW £ T,
WEHTRLF—IETFROLSICRYET,
St = 25[mm] = 0.025[m] L.EENT I —DHE
E, = F-St = 3,571x0.025 = 89.3[J] HZAT &Y RRRINT FL¥—4000J]D
o FA-3650A2-CHREE,
=t | ARIRLF—ZRHET HENTILF— I TFROLICHY T,
% E= Ei+E> _ 7.35+89.3 _ 96.6|:J:| St = 50[mm:| = 0_05|:m:|
] N E, = FxSt = 1,470x0.05

5. FHUEDFvy
5-1. BRUNT R IL ¥ —ICLBHERR
FA-3625A3-COBRABIN T FIL ¥ —(&
200J]cd o cRIEHL Y EFE A,

5-2. HMEEICLHHER

2:E _ 2x96.6
Me = 5= = £222:0 _39/[k

V2 0.7 kel
FA-3625A3-CORAZEME E 13700 kgl
TTOTHBEHYEE A,
B Fic kY FA-3625A3-CHEEINET,

=73.5[J]

4BIRANX—%KRDET
E = E,+E, = 150+73.5 = 223.5[J]

5. EATEDFyy
5-1. RN T R IIL¥ —IC L BRER
FA-3650A2-CHOBRABRINT F )L ¥ —(3400[J]
TYIDOTHEHLYFEEA,
5-2. £MEBEEICLHHER

Me = 2E _ 2x2235
V2 0.5°
=1,788[kg]

FA-3650A2-COBRAEMEE 42,700 kg] TT DT
MEHVEHA,
Y EIZ&Y FA-3650A2-CHEESINE T,
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Sample Calculations for Selecting Shock Absorbers

H@Hhsns 2025-2026  FUIILATEX

OURDIKRIIFELCERT LN HYET,

1. 7V EHNICEDEE TR

8. BE%E T (M)

T

MWEBYA hLICEEY —LbZABELTEYET | RT57EE BR
5. BEHE T (BE) 6. TPV HNICLZEELR
ﬁ
M 2aygT7 7=
% !
@J H M v
avoT 7=
D :
OFRyEe M : 300kg OERYESE M : 80kg
O TEd H: 0.15m OfET e E V : 0.5m/s
COfEAsEE C : 1[El/min O AsEE C : 1[El/min
ﬁ: ORAERE t BB OFRBRRE t R
B | Ovavo77v—ng2iss N : 24 CI3EE S F:I7sUrgicks
D: >Ur&E--80mm
P: T7—EH-05MPa
Oavs77Y—REHAS  N: 1K
1.BEREREDOFHE 1. BT R IX—DFE
V=42-g-H = 4/2x9.8x0.15 = 1.71[m/s] E, = %M-VZ = %X80><0.52 = 100)]
2. BEIT R NX—DEE 2. EHDEE
2
El=%-M-v2=%x300x1.712=439m F="TUD sp Mg
LHENDOHE — mx80° 5 80x9.8 = 1,729[N]
3-1. ZEEEICL2HR 4
F=M-g=300x9.8 = 2,940[N] LHENTRLF—DFHE
Po0D[vay o7 7Y —ROEEAEIICEITS
4. EHTEILE—DHE [avd 77V —R_OEREEIOEE ICHEL,
P50D[L 3y s 77V —ROBREREIICH TS HEO7 LY BRARIEEHTI.IN]D
[ avsT7V—"OFERE|DERICH L, FWM-2725FBD-* & {RZE LE T,
HhxO7 &Y BEREINEESNS20[J]D HEATRLF—IETROLIICARYET,
FK-4250BH-CAE{RZBELE T, St =25[mm] = 0.025[m]
MIEBAEROI-OFK2A 7 (BAER) 2 REELET, E» = F-St = 1,729%0.025 = 43.2[J]
_ HEATILF—FTFTROLIICAVETS,
H St = 50[mm] = 0.05[m] ABIINX—%KROET
=1 E» = F-St = 2,940x0.05 = 147[J] E,— EitEe _ 104432 _ goorpy
151 N 1
L.MIRNF—%KROET
E= Eit+Er _ 4394147 _ 293[J] 5. {EAAEDFTy Y
N 2 5-1. JRUN T F L ¥ — (S & BFERR
FWM-2725FBD-* DB AMRIN T L ¥ — (%
6. EAAEDFyY 79301 CT DCRIEH Y E A,
6-1. WUNT R IL ¥ —ICKBHER 5-2. HMBEEICLHHER
FK-4250BH-CO R ARIN T L F —(Z _2:E _ 2x53.2 _
5200)] T O CRIES Yt A Me=e = g5~ 426lke]
_ == =3
6-2. SAME R |- SRR FWM-2725FBD-* DA% (HE 813450 (ke]
Me = 2B = 2X293 _ 500[yg] T OCHESYEE A,
v 171 BLEIC&Y FWM-2725FBD-*ASRE SN ET,
FK-4250BH-CO R AEMEE 13450(kg]
TIDOTHELYELE A,
LUEIZ&Y FK-4250BH-C 2AABEINET,

$ M
1
avyT IV =N jSt
YayIT7V—=N
OEEYEE M: 80kg OEx=YE= M : 70kg
OEzeRE V: 0.5m/s OREBEh ekt L:07m
OfEREE C : 1[El/min OREAE a: 3
£ | OAmEE t: ER CEABERE t  ER
B | OgEn F:I7sUrgicks O av o7 7V —NZIFEH N: 14
D: ¥Yr&#E--80mm
P: TF—EH05MPa
OvavsT77y—n"EFE®  N: 1k
LEHTRLF—DOHE 1L EREEDFHE
E1 = %M-VZ - %xsow.sz = 10[J] V =+2-g-L-sina
. _ = 4/2x9.8x0.7xsin3° = 0.85[m/s]
2 HEHDHE
F-_mD p M-g 2. EBT ALY —DOFE
4 E1 = M-g-L-sina
2 _ . o __
_ n><480 %0.5+80%9.8 = 3.297[N] = 70%9.8x0.7xsin3° = 25.1[J]
EENTRALF —DFHE EENT I LF—DFHE
P50 2y 77 Y —RORESEIICE S PSODI 2y 777 —NOREESEIIH13S
[Yay o7 7Y —NOREE]DER ICHEL, [23y 077 —NOREE]DOEB ICHEL
HEOL LY EARINEEH196[)] D A0y LY RRRINEEN 357D
FWM-3035TBD-* & {RZE LE T, FA-2016E3-+ & {REE L T,
HENTHILF—FTROLIICAYET, HENIINF—FTROLIICHYET,
St = 35[mm] = 0.035[m] St = 16[mm] = 0.016[m]
E» = F-St = 3,297x0.035 = 115[J] Ez = M-g-sina-St
= 70%9.8xsin3° x0.016 = 0.57[J]
& | ABTELF-ZROHET
B | p_E+E _ 104115 _ 500y LBIFNE—EROET
£l N Ei+Er _ 25.140.57

5. ERAEDFvy
5-1. RUN T R IL ¥ — T L BHERR
FWM-3035TBD-* D AR T 3L+ — %
196[J]TF O THIELYEE A,
5-2. HMEBEEICLHHER
Me = 2B - 2X125 _ 4 g4q0[g]

V2 0.5°
FWM-3035TBD-* 0 & AZfi& £ 141,300 ke]
TTOTHEHVEL A,

BLEIZ&Y FWM-3035TBD-* A RESNES,

E= =
N

= 25.7[J]

5. EATEDFyY
5-1. RINT FIL ¥ — | L BRERR
FA-2016E3-* DIRIX T R I)L £ — |
BUlcToTHESLYEE A,
5-2. EMEEICLDHER
_2'E _ 2x25.7 _
V2 0.85%
FA-2016E3-* DR KEME 2 15120 kg]
TTOTHEDLYEE A,
L EIC&Y FA-2016E3-*AEEINE T,

Me 71.1[kg]
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Sample Calculations for Selecting Shock Absorbers

H@Hhsns 2025-2026  FUIILATEX

OURDIKRIIFELCERT LN HYET,

11. BHE T (Bl¥R)

MWEBYA hLICEEY —LbZABELTEYET | RT57EE BR
9. YUVKHEAHEE: L) 10. UKD (FIE: T
e
= s
WJ ay g7 7V =N <\
a
ay 77V =N
OEEYmEE M: 70kg OEx=YE=S M: 70kg
OfE=EE V : 0.4m/s OfET e E V : 1m/s
CI¥ED F:xz7—3Uv&ick? CI¥ED F:z7—2UrsIck?
L D: ¥U»&7E---80mm D: 2Yr&E---80mm
B P: I7—EH04MPa P: T7—EH-0.4MPa
OfREAE a: 30° ORNEAE a: 30°
ORERE t o ER ORERE t o ER
O3 av s 77V —NZFEH N: 1A O av s 77V —NZIFE# N: 14
1. BB R ¥ —D5tE LEHTRALF—DFHE
Ex = M-V = L-x70%0.4 = 5.6[J] Ex = -LM-v2 = Lx70x1% = 35[]
2 2 2 2
2.#EEHDEE 2.EEHDEE
F o - D? P\ . _ n-D? )
B . ‘g-sina F = ‘P+M-g-sina
2 2
= X80 () 4-70x9.8xsin30° = X80 () 4170%9.8xsin30°
=1,667[N] = 2,354[N]
JHENTRLF—DFE ENT ALY —DHE
P50 ay s 77V —ROREAEIICEITS P50 ayv s 77V —ROBEAEIICE TS
[Yavdo 77V —R_"OEREIDOER ICHEL, [$ay T 7V —"OEEE]DEBIZHEL,
HhzO7 LY EREINEESNTI.II]D hx07 LY BEREINEESN196[J]D
FA-2725FB-* % {BE L £ T, FK-3035M-* & {RBE LE T,
WENTRLF—IETFRDOESIARYET, HWENTI XL —ETRDESITARYET,
_ St = 25[mm] = 0.025[m] St = 35[mm] = 0.035[m]
F E» = F-St = 1,667x0.025 = 41.7[J] E» = F-St = 2,354x0.035 = 82.4[J]
Bl | s mcrr—akorzs LBIFNE—EROET

_ EatEs _
N

5.6+41.7

E = 47.3[J]

5. EDFvy
5-1. BN T R IL ¥ —ICLBRERR
FA-2725FB-* DRI T F L ¥ — |
793] Ty o CRIEHYEE A,
5-2. EMEEICLDHER
2:E _ 2x47.3
V2 0.4°
FA-2725FB-* DR AEMEE 14650 kel
TTOTHEDYEEA,
HEIZEY FA-2725FB-# A EEINE T,

Me = = 591 [kg]

Eit+E, _ 354824
N

E= =117.4[J]

5. EDFvy
5-1. BN R ILF —CKDRER
FK-3035M-* D ERIR T L F—(Z
196J] T oTHRBEHYEE A,
5-2. EMEEIC L DHHERR
_2-E_ 2x1174
VT
FK-3035M-* DR AEME & (2390 kgl
TTOTHEDYEEA,
BLEIZ&Y FK-3035M-* " BESNE T,

Me = 234.8[kg]

=
£
OEEYEE M : 15kg
UEEyoer a : 0.12m
OEERR LA SEOMIBEE TCOERE h : 0.06m
1t | OE&GRLrST ey T TV —N"ETOERE R : 0.1m
B | DE=MOETAE a: 60°
Ovay o7 7Y —N\Z TR N : 1A
OfEAEE C : 1[El/min
OREERE t @ B8
LEHTRILF—DEE 5. FAAEDFyY
ETTARELYETEIERDET, 5-L BIRTF V¥ — (- L BHERD
 hecing — o FA-1612X3-* DR ARINT R ILF —I%
H = h-sina = 0.06xsin60° = 0.051[m] 147010+ 0 CRIES Y £ ¢ A,
E:=M-g-H = 15x9.8x0.051 = 7.5[J]
5-2. ZMEBEEICLPHER
2. g HDHE BHE— XAV M OEREEEZRDOET,
_h _ 0.06 B BHE— XY rERH B IIPSEDIEME— X b
FogMe =gy X15x98 - 882N BEREBELTESL,
2
| = M2 = 15x-912° _ (07 (kgm?]
3EENT AN ¥ —OHK i
PSODIL ay s 77 —nOBRES R H TS Vo= /%-Rz
[2avoT 7V —N"OREEIOEB ICHEL, I
HEAY LY EARINAEH14.70]0 o 2”5296?;0'051 .0.1? = 1.44[m/s]
FA-1612X3-* 2 {REELE T, 2.Es  2x8.56
HENTILEF—FTROLIICAYET, Me = =—" ¢~ 826lkel
_ St =12[mm] = 0.012[m] '
5 E,=F-St = 88.2x0.012 = 1.06[J] FA-1612X3-* DR AZEME = 1535 kg]
TTOTHBEHYEE A,
Bl | sz —%RDET

_ Ei+Er _ _75+1.06

N

E = 8.56[J]

5-3. (BB L BHER
6 = tan (i) ~ tan’! (—0-012 ) - 6.8[°]
R 0.1

FA-1612X3-* DRAEIL+2.5[° ] TT DT,
REBETX72%2ERATILENHYES,

BEICkY,
FA-1612X3-S&
RAETX 720P-010XBAEEINET,

S—NNNew — 0
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Sample Calculations for Selecting Shock Absorbers

MWEBYA hLICEEY —LbZABELTEYET | RT57EE

% OLR DR FELCEET BIEABYET,

12. 2V 2 #H GRFo)

13. U #H (EEW)

H@Hhsns 2025-2026  FUIILATEX

avI7T)—INDEEHESR

Calculation Reference for Selecting Shock Absorbers

XWEBYA M EIGEEY LB ZRELTEYET

| F=57%%

EES

OURDIKRIIFELCERT LN HYET,

r=0.5m
rn=0.1m
R=0.6m
r2=0.5m
{L=O.7m L_O o
WJ ’/E‘/;;ij_/\‘\ >\ ayoT 7V
OEx=YE=S M : 260kg OEx=YES M : 200kg
Ox7—Y Uy EEE v : 0.5m/s Oxz7—Y Uy &EE v : 0.5m/s
L{EREE C : 1[E/min CfEARSEE C : 1[El/min
*t | oREEE t @ BR ORERE t @ BRE
¥R | DN F:x7r—sUvRicks | O#D F:I7—2UrRics3s
D: YUYyZRWFE--50mm D: YUYyXRHFE--80mm
P: =7—E#0.5MPa P: T7—E505MPa
Ovav s 77V —N"ZFER$K N: 1K Oy av I 77V —N"ZFEREK N: IR
LEBHTHRLF—D5FE LEHTANX—DFHE
1 1 L2 v\ 1 1 r2’ AN
E1:?|w2:7XMX?X<T> E1:7Iw2:7><l\/l><7><<71>
1 0.7 (05 1 057 (0.5Y _
—?x260x7x<ﬁ>— 21.2[J] = X200% = ><<0.1> 312.5[J]
. R 0.6 . R 0.6
BFREE V=vx )= 0'5Xﬁ =0.6[m/s] BREE V=vXx p =0.5x% o1 =3[m/s]
. 2 .
2N TILF—DFE 2 DTN F—OHHE
N pY4
Ez=T6=<n4DXPX10"'Xr+|\/ng%>X% E: = TO=Fxrx>
3.14x0.08° St
- ( 32005 x0.5x10°%0.5+260x9 8% 02—7) x 2t = ST X056 X10°X0.1x o

ZITYay T T —R"DRA—EEENICRELET,
HAOYT &Y EARRINT 3L ¥ —196[)]OFWM-3035TBD-
*EIRBELETHEATRALF—IETTEROLIITHEYET,

2
E, =(%xo.mmﬁxo.%zmxgm%) « 9035

0.6
= 80.6[J]

LI FNX—%RHET
E=Ei+E=21.2+80.6 = 101.8[J]

4 FRAEDFyy
4-1. BUNT IV ¥ — |2 L BFESR
FWM-3035TBD-* DRIX T+ )LF¥ —(3196[J]TT DT
MEHYEHEA,
4-2. HEMMEBEEICLBHER

Me = 2E — 2x1018 _ 545 grkg]

V2 0.62
FWM-3035TBD-* D% {HE £ 141,300[kg] TT DT
PIZED Y £ A
LU EIZ &Y, FWM-3035TBD-* ASERE SN E T,

ZITYay T TV —R"DRA—0EEENICRELET,
HEAT LY BEARRIRT 2 IILF—520[J]DFA-4250B3-C%#1Kk
BELEFT AT —ETROLIITHYET,

2
E, = Mxm x10° x 0.1 X 00'065 =20.9 [J]

JLBATRLX—ERHET
E = E1+E2 = 312.5+20.9 = 333.4[J]

4 ERARIEDFy
4-1. RN T R IL ¥ —IC L BHER
FA-4250B3-CORIRT L ¥ —(520[J]TT DT
MEHVEH A,
4-2. EMEEICLBFER
2E _  2x333.4
v 3
FA-4250B3-CO (& £146,500[kg] T O CRIEH Y EH A,
K EIZ&Y FA-4250B3-CHEBESNET,

Me = = 74[kg]

EBEE—XVFRRER
HHUE P EU AR HOIEAR
Gl &
i £
2
&5\-}\
[E]EREh WEICEBE . EL0%BD \ICFIT.EL%BD BB AEBDEH
2 2 2 2
BEE—2Tb M - M- M-
12 12
s . LR
i
Rtk : S
| i
; O
[E]ER 5 BEICEE, —iF HICEE E0%E5 HICFET.E L% B8
g2 r? b2a?
BHEE—XF M - M - M: ——
3 2 6(b%+a?
BOEBT M W R—F YT
az
bIANN ~ ,\@
ai
[E]EREh WbIFIT. EOAEBD BELEE D HE ST, D% 8 5 B
BEE—2b M- M- w. aired)
12 2 16
BOEHT Rzt 87770
FiAR , (l
[E]EREh 3BbICF4T, imE R/ B 5 DB ST, A0 % 8 5 B
BHEE—XTF M a’ n2+r? (a®+ab)
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