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Principles of Shock Absorbers
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Structural Absorption Characteristics
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Equivalent Mass of Shock Absorbers
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Internal Structure of Shock Absorber
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Internal Structure of Shock Absorber
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Equations for the Selections of Shock Absorbers
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L 1 1 1
EBHTHLF—() 1=%M‘VZ Ei=5 M-V Ei=5 M-V? Ei=5 M-V
. nD’ ‘ kwx25 . F=0.25-M-g- %
it (N) F=—7 xPx10 F=—y 10 < Fokwx25 0
%1 ) X3 \Y
HEEHTZLE—() E,=F-St E,=F-St E,=F-St
_E _Ei+E _Ei+E _Ei+E
BT HLE—() E=X E="N E="N E="N
IN:>avoT77V—nZERE) | N:>aviT77V—n"ZEL | N:>avsT77V—n"ZUEL | (N: >3y o777V —n"2IFEEH)
EMmEE (kg) Me=% Me = 2V2E Me = ZVE Me = ZVE
BHRET (EE) Y EHH(ET) BHET G PUCKEH@E; L)
D: UV A ARE Stv/
P:{ERED
M = a
il e
st S HRE
L ll H vl stk E:{E;ﬁ/EJ‘J '
k
St a
St
i I
ERiEE (kg) M M M M
ERIEE (m/s) V=/19.6H v V=/19.6L-sina v
EHTRALE—() E:=M-g-H Ei=5 M-V E:=M-g-L-sina Ei= 5 M-V?
F=Fi+M-g (FRB) F=Fi+M-g-sina (FHH)
xS (N) F=M-g F=F.—M-g (L858 F=M-g-sina F=Fi—M-g-sina (- FK)
(Fi: 2w &HH) (Fi: o) v &¥EH)
#EEHTRILE—() E.=F-St E.=F-St E.=F-St E.=F-St
_E+E _E+E =E1+Ez =E1+E2
Bxxo¥—0) E="X E="N E N E N
(N:>ay o777V —n"ZHRE) | (IN:>av s T7V—nNZFERE) | (N:>av I 7TV —n"Z23ERE) | (N:>av 77V —NZFERE
= (HE & (ke) Me=-21 5 me=-2E ve=2E me-2E

XK1YV REONN - BEEZET,
X2 E—R—FICLB ML BEICLDBMLIERT,
X3 EBLLNNSWATEHE,

PEIONANAURITANGE |«
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Sample Calculations for Selecting Shock Absorbers

MWEBHA hEICEEY — L6 ZAELTHEYET | RZ5TEE BE ORBDUHRETFELEETSILABYET .

1. BHEHRCRF) 2. PV ZHEH (KF) 3. E—2—EREIBE(KFE) 4. BB R ERE (KF)

Ay T TV =N ayoTTV =N

v I7—VYrR [

St AEP63 E50.5MPa St
d V=0.7m/s $ M
v 1

wime | T ==
s () wesan ()

S—eNNNewy - [0

— o]

M=1,200kg

O O s
OO O®
OE=YEE M : 150kg OEEeyEs M : 100kg OE=yEE M :30kg OE=YEE M: 1,200kg
OEERE V:15m/s OfEREE V : 0.7m/s U ERE V. :0.7m/s OfEREE V : 0.5m/s
CfEREE C : 1[E/min CfsERsEE C : 1[El/min O—%—HhH kw : 1kw CfERsEE C : 1[E/min
Tt | OEmEEE t : ER DRAERE t o ER £ | OEmREE C :1@/min ORERE t R
¥R | Ovavo7 7V —n"ZiEK N: 1K O#EH F:I7—>UrRITLD ORERE t HEE OF—%—HA Kw : 3.7kw
D: YUY &XAEZE--63mm Ovav o7 7V —NZFER$% N 14 OERRE u: 0.25
P: T7—KEH--0.5MPa Ovav I 77V —N"ZFEREK N: 1K
Oy avy o T 7V —NZIFERE N: 1A

1. BB R ¥ —D5tE

2
BIRxLX—-DEE
£ = = 2% = 1690]

ERTE DR

1
E, = % M-V? = == x150x1.5? = 169[J]

P44 EREFIE3-4IEIZHE-> T,
Hhzas &) RRXERINEEF2000)] D
FA-3625A3-CEIEELE T,

3-1. FMEEIC L DHEER

FA-3625A3-COBmAEME £ (3700 ke]
TYDOCTHEDYEEA,
B EIZEY FA-3625A3-CAEESNE T,

1L.EBHTHFNLF—DFE
=Ly %x100x0.72 = 24.5[J]

2. #EHDHE
FomD o
4
_ _3.14x0.063° 5. 108
= 1,557[1\?]

.HEINTIRLF—DFHE
CITHEAIR LY —%2ROBICIFERATEavsT77
V—NDRMEA—=7 (SO EFRRELALTIERYELALT
ROI-BEITRIILF—LYREVWRNIRIILF—BREHNDE
TTOT HXATLNBRRBINT RILF—79.4[J]OFWM-
2725FBD-*%RBEELE T HEAT AT —IETTRDLD

ICmYET,
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.fEARAIEDFv s
5-1. RN R L F —CKDRER
FWM-2725FBD-* DB ARINT Z L ¥ —(479.4[J]
TIDOTHEHVEL A
5-2. HME 2L 2HER

__2E _  2x63.4
Me ="y =~ or
= 259[kg]

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

1LEHT ALY —D5E
E,= %l\/l V2 :%XSOXO]Z =7.35[J]

2.EHDEE

F_ kw25 1x2
v

x10° = %25 103 = 3,571 [N]
0.7

MENTRLX—DEE
PAADRTE FIE3-4BEICHE- T,
HEAT LY BRRINEES2000)] D
FA-3625A3-CH{REELET,
HEAT RV —IETTFROLIICHYET,
St = 25[mm] = 0.025[m]
E, = F-St = 3,571x0.025 = 89.3[J]

LBIFNF—%RHET
p_ Ei+Es _ 7354893
N

=96.6[J]

5. FHRAEDFvy
5-1. RN T R ILF — L BHESR
FA-3625A3-COBR AU T )L F — (&
200J] s DCRIEHLYEH A,

5-2. ElE S IC L DM
2-E 2x96.6

FA-3625A3-CO R AZEME 14700 [ke]
TYDOTHEDYEEA,
K EIZ&Y FA-3625A3-CHEESINE T,

1. BT N¥—D5E
E, = Lyve = %XI,ZOOXOEZ = 150[J]

2
2.#EEHDEE

E—4—FHBENBAIE. TROQDHEDNA,
INEWHEHENELET,

_ _Kwx25 3 _ 3.7x2.5 3 _
(DF v %10 05 x10° = 18,500[N]
Q@F = ngx;lx:f;(nlz.%@ﬁﬁ&, n2: AR )

= 1,200%9.8%0.25 X

= 1,470[N] 2

IR #ESIZ(Q2)D1,470[N] &YW E T,

EHTILF—DFE
HEBT &) BREINT FILF—4000J]D
FA-3650A2-CHRERE,
WEAT XL —ETROLSICHRYET,
St = 50[mm] = 0.05[m]
E, = FxSt = 1,470%0.05
=73.5[J]

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

5. EATEDFyy
5-1. RN T R L F— | L BHERR
FA-3650A2-CORARINT 2L F —13400[J]
TTOTHEDYEEA,
5-2. HMMEBEE ICLHHER
Me = 2I;: _ _2x223.5
v 0.52
=1,788[kg]
FA-3650A2-CORAEMER142,700[kgl TT DT
FEHYEE A,
B EIckY FA-3650A2-CHBEINE T,
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Sample Calculations for Selecting Shock Absorbers

Y
MWEBHA hEICEEY — L6 ZAELTHEYET | RZ5TEE BE ORROUHBETFELEETZILABIET.
5. HEET (BE) 6. IPLYVKIENILZBELR 1. I7LY KNI L ZBE T 8. HEET (RHE) Z
4
V4
s z
y o . 7
\ / \/
) : ; i
=y IN

=)
)
=

-

OEEYmEE M : 300kg OE=YEE M : 80kg OEEYmEE M : 80kg OEEYME=SE M : 70kg
OETea H: 0.15m OfEREE V : 0.5m/s U ERE V : 0.5m/s ORm%enER L : 0.7m
CfEREE C : 1[E/min CfsERsEE C : 1[E/min OfEREE C : 1[E/min ONmAE a: 3
* | oREEE t : BE ORBERE t : BE T | oREERE t : BE ORBERE t R
¥R | Ovavo7 7V —n"ZiEK N : 24 O#EER F: 73 UrRIces B | DN F:xz72Ur&Icss O>avyo 77V —N"ZIFEHK N : 1A
D: ¥Ur&{Z--80mm D: ¥YUr&{Z--80mm
P: =7—E£/---0.5MPa P: =7—E%---0.5MPa
Oy avy o T 7V —NZIFERE N: 1K Oy avoT7 7V —N\ZFRE N: 1A

1. HREEDOFHE
V =4/2-g-L-sina

1. EBEBT R NF—D5HE
E1 = M-V* = —x80x0.5° = 10]

1. BT N¥—D5E
E: = Lmve = 2x80x0.52 = 100)]

1. HEEEDFE
V= 4/2-g-H =4/2x9.8%x0.15 = 1.71[m/s]

2 2 2
. s e s . - . _ = 4/2x9.8x0.7xsin3° = 0.85[m/s]
2. BB TRLX—DFHE 2.4EN 0)%1;%3 2.#&7]0351;%
1= M- VE = —-x300x1.71° = 4391J) F =2 xp-M-g F =DM 2 BB H O
1= M-g-L-sina
2 2 _ im0
3. ?Eiﬁﬁ@?l‘g = %XOS_SOXQS = 1'729[N] — %X05+80X98 — 3,297[N] = 70%9.8%X0.7Xsin3° = 251[]]

3-1. FHMEE IS L DHEER

F=M-g=300x9.8 = 2,940[N] 3 MEHTILE—DHE

LENTILF—DFE
PAADBETEFIBI-4IHE- T,

PAADRETE FIE3-AEICHE- T,

EEANTILE—OHE
PAADETFEFNE3-4TEICHES T,

LEEHT RV —DFHE
P44 FEEFIE3-4BIZHE-T,
Hh&zas &) RRERINEESS5200)]D
FK-4250BH-CE{REELE T,
XKEHARERDOI-HFKEA 7 (BAER) #IREELE T,
HENTIRALF—IETROLSICAEVET,
St = 50[mm] = 0.05[m]

6. ERARIEDFv Sy
6-1. RINT R ILF— L BHERR

hand L) BEARRINEEATI.3I]D
FWM-2725FBD-* & {RBELE Y,
WEATXILF—ETEOLICAYES,
St = 25[mm] = 0.025[m]

E. = F-St = 1,729x0.025 = 43.2[J]

4BIRNX—%KDET

FWM-2725FBD-* DB AR T L ¥ — (%
793UITITOTHEDYEL Ao
5-2. EMBEEICLHHER

hans L) BERARRINEES196 [J]D
FWM-3035TBD-* & {RBFELE T,
WHENIXILF—ETROLIITAYVES,
St = 35[mm] = 0.035[m]

E. = F-St = 3,297x0.035 = 115[J]

LBIRENFX—%KRDHET

FWM-3035TBD-* D& AR T F /¥ — 1%
196ty ocHEHYEE A,
5-2. FMEEICLHHR

Hh&zas &) RRRINEES35.70)]D
FA-2016E3-*Z{REELE T,
HEHTRLX—IETROLIICHRYET,
St = 16[mm] = 0.016[m]
E> = M-g-sina St

= 70%9.8%sin3°x0.016 = 0.57[J]

A E. = F-St = 2,940%0.05 = 147[J] _ Ei+E, _ 104432 _ H _ Ei+E, _ 104115 _ LTRILX—%RDET
) E="N 1 53.201] B FT oy 1 1250)] e EitEe _ 2514057 oo
5l | s.mzr—akoxy il N 1 '
- BB 4394147 _ ,q51 5. ERAEDNFyY 5. ERUEDFryY
N 2 5-1. BRIN T F L ¥ — (2 &L BRERR 5-1. BRI T 3L ¥ — 12 L BHERD 5. ERAEOFyY

5-1. UV T L ¥ — (L BHER
FA-2016E3-* NIRRT 1L F — I
BUITTOTHELVER A

FK-4250BH-COH AIRUNT 3L ¥ — 1% 2-E  2x53.2 2-E 2x125 5-2. FME R IC L HHER
52001 CF O CRIEH Y E A Me ="\ =g — 426lkel Ve =\ T T MO0l Me = 2B = 2X25.0 _ 49 11101
6-2. ZMERIC L 2R T v T s M

FWM-2725FBD-* DR A ME & 13450( kgl

FWM-3035TBD-* D i AEME 2 141,300 kel

Me = 2B = 2X293 _ 545744) TTOTHELY E A, TTOTHELYE A, FA-2016E3-* DB A (fE & 13120 ke]
v 171 BlEIcEY FWM-2725FBD-* AAREE N E T, BLE &Y FWM-3035TBD-*ASEE SN ET, TTOTHEHYEE Ao

FK-4250BH-CORAEhE & 3450( kel
TYTDOTHEDYEEA,
MU EIC&Y FK-4250BH-C 2AA BEINET,

KU EICLY FA-2016E3-* A BESNE T,
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Sample Calculations for Selecting Shock Absorbers

Y|
HWEBHA b LICEEY —LHZAEBELTHYEYS | R-57RE B OUROURETFELEETBILABIET.
é ; = v
9. YUV HFE: LF) 10. UKD (FIE: T 11. BE%ET (EER) 3
b
4
7
> : 7
/ Y/
o $ |
1 1 AN
a a
OEEYmEE M : 70kg OEx=YE=S M: 70kg OEx=YE= M : 15kg
OfE=EE V : 0.4m/s OfET e E V : 1m/s OEx=yoeR a : 0.12m
CI¥ED F:Iz7—32Ur&Ic&? CI¥ED F:xz7—3Ur&ickd OEgERF LD O ELMIBEE TOIER h : 0.06m
L D: ¥U»&4E---80mm D: ¥Y»&E---80mm Tt | DEGES L, S 3y T 7Y —N"ETOIER# R : 0.1m
P: T7—FH0.4MPa P: T7—EH0.4MPa OEEYOETAE o 60°
OfREAE a: 30° OflEAE a: 30° OyavoT7 7V —NZFERE N : 14&
ORBERE t o BE URABERE t iR OfEAEE C : 1[El/min
Oy avyoT7 7V —nNZIFERE N : 17 Oy ay o7 7V —NZIFERE N : 17 OREERE t @ B8
1.EHTRIL¥—DEE 1. BT RI¥—DFE LEHTRILF—DEE 5. fEARIEDFvsy
Er = -M-V2 = 1x70%0.42 = 5.6[J] Er = -M-v2 = 1x70x1 = 35[)] ETIRELYETRIERDET, SLBRIANF—ICLDMR
2 2 2 2 o o FA-1612X3-* DR AIRINT L ¥ — %
. _ . _ H = h-sina = 0.06xsin60° = 0.051[m] 14.70]CF OCRIES Y £E A
z.mﬁﬁgg’gﬁ Z-ﬁ’gﬁ:?gtg Ey= M-g-H = 15%9.8x0.051 = 7.5[J] ' °
F = 2 ‘P—M-g-sina F = 4 ‘P+M-g-sina 50 ZHE S - L AR

2
%xo.zt—mxg.smnso"

=1,667[N]

EENTRNF—DFE
P44 BEFIE3-4ICHE-> T,
HEaT &Y BREINEENTI.IUID
FA-2725FB-*Z{RBEELET,
WEAIILF—FTROLITHYET,
St = 25[mm] = 0.025[m]
E. = F-St = 1,667x0.025 = 41.7[J]

LBIFNX—%RHET
£ _ EtEr _ 5.6+417
N 1

= 47.3[J]

5. EATEDFyY
5-1. RN T L F— | L BHERR
FA-2725FB-* DIRUX T % JL ¥ — (&
793 TCIoTREHYET Ao
5-2. EMBEE I L BHER
2-E _ 2x47.3

FA-2725FB-* DR AZME & 14650 kgl
TTOTRBEHYEH A,
BLEIC&Y FA-2725FB-* A REINE T,

2
%xommxg.smnso"

= 2,354[N]

ENITRLX—DFE
P44 BFEFIEI-4ICHE- T,
haas LY EREINEEN196J]D
FK-3035M-*%={&EELE T,
WEATXILF—FTROLSICHYET,
St = 35[mm] = 0.035[m]
E. = F-St = 2,354x0.035 = 82.4[J]

ABIFNX—%RHET
E_ ElJl\rlEz _ 35+182.4 117400

5. EATEDFyy
5-1. RN R L £ — (K DRER
FK-3035M-% MERUN T )L F — |
196[J]TTDOTHREHVEEA,
5-2. EMEBEE I L BHER
2-E _ 2x1174

FK-3035M-* DR AEMEE (2390 kg]
TIDOTHEAHYEEA,
B EIC&Y FK-3035M-* M EESNX T,

2. EHDEHE
F=Tlomeg =200 15298 - 882[N]
R 0.1

EENTRANLF—DFE
ZZTPAADREEFIEI-4IZHE- T,
hans LY EREINEN14.T]D
FA-1612X3-*x%#{RBEELX T,
WEHTRLF—IETFROLSICRYET,
St =12[mm] = 0.012[m]

E. = F-St = 88.2x0.012 = 1.06[J]

4BIRAINX—%KRDET
p_ Btz _ 7.5+1.06
N 1

= 8.56[J]

BUYE—XV D OEREEEZROET,
BHE—XV I EROBZKIIPSSDIEHE—X

PREEBELTESL,
_ @t qpy 0128
=M = 15X = 0.072[kg-m?]

v - [EUER

/ 2x15%9.8%0.051

+0.12 = 1.44[m/s]

0.072

Me = 2-12-:3 _ 2><8.526

Vv 1.44

FA-1612X3-* DR AEME £ 1535 ke]
TTOTHBEHYEE A,

= 8.26[kg]

5-3. RAEICLBRER
6 = tan* (i) = tan (M) =6.8["]
R 0.1
FA-1612X3-*DRAEIZ+2.5[° ] TT DT,
RAETX 72%ERI2LEL’HYET,

B EIz&Y,
FA-1612X3-S&
RAETX 720P-010XBABREINE T,
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Sample Calculations for Selecting Shock Absorbers

XWEBHYA M EIGEEY - LB ZREBELTEYET

|[F=57@%

% OLR DR FELCEET BIEABYET,

12. V& # 5 (Bl¥R)

13. LU Z#H Gk FEER)

K@mAh%zns 2021-2022  FUJILATEX

avI7T)—INDEEHESR

Calculation Reference for Selecting Shock Absorbers

LI FNX—%RHET
E = Ei+E2 = 21.2+80.6 = 101.8[J]

4 FRAEDFyy
4-1. BUNT IV ¥ — |2 L BRESR
FWM-3035TBD-* DRIX T #)LF¥ —(3196[J]TT DT
FEHYFEHEA,
4-2. ZEMEBEICLBHER

Me = 2E - —2><0121 8 565.6[ke]

FWM-3035TBD-* D& MEE14£1,300[kg] TF DT
MEHYEE A
B EIC&Y FWM-3035TBD-* A EESNE T,

r=0.5m
rn=0.1m
R=0.6m
r2=0.5m
L=O'7m L—o 6m
n | .
WJ >\ a7 TV =N
AN = S A
DEEyEe M: 260kg Wty b= M : 200kg
Ox7—YUVERE v : 0.5m/s Oxz7—vUVERE v : 0.5m/s
COfERAsEE C : 1[E/min OfEFR%EE C : 1[E/min
f+ | ORmseE t ;e OEERE -
¥R | DN F:x7r—sUvRicks | O#AD F:I7—2UrRics3s
D: YUry&AE--50mm D: vUY&AE---80mm
P: T7—FEH-05MPa P: T7—FEH--05MPa
O3y o7 7YV —nR"Z2 TR N: 14 O avoT7 7Y —n"Z2ERE N: 1A
1. BT NL¥—D5tE 1EEBT A LX—D5E
1 1 L2 v\ 1 1 12’ vY
E1=?Iw2=?><l\/l><?><(7) E1=?Iw2—?><l\/l><7><(71)
1 0.72_ (0.5 1 0.52 (05Y _
s voux (2 ) 05*82 - 0.6m/s] waE Vv x()=05x (02) = 3(m/s]
1
AT RNF—DFE NI RNF—DFE
E2=Te=<”'Dxleoexr+ng£>x§ E = TO=Fxrxot
4 2)" R R
2
- (B0 o sxa0x05+260x0.8x L) x 2L - HHI 05 x10°x0.1x 5
ZITYay T T —R"DRA—EEENICRELET, ZITYay T TV —R"DRA—0EEENICRELET,
HEAS EYEARINT FILF—196[J]DFWM-3035TBD- AR &Y BRBINT 2L F—520[)]DFA-4250B3-C%1{R
*EFORELET AT RILF—IETROLIITHYET, BELEFT AT —ETROLIITHYET,
2
Ez=(w x0.5%106%0.5+260%9. 8><ﬂ> 0.035 E. = Mx% x10°x0.1x 302 50 9 U]
= 4 2 0.6 4 0.6
'f'g = 80.6[J]
£l

JLBATRLX—ERHET
E = Ei+E. = 312.5+20.9 = 333.4[J]

A FEFRAREDFYY

4-1. RN T R IL ¥ —IC L BHER
FA-4250B3-CORIRT L ¥ —(520[J]TT DT
MEHVEH A,

4-2. EMEEICLBFER

_2E _ 2x3334

FA-4250B3-COEME £146,500[kg] TT D THIEH Y E A
U EIZ&Y FA-4250B3-CHAEESNET,

MWEBHA hLICEEY - Vb ZAELTHEYET | RZSTEE "% ORRDMHREFELCEET BILABYET
BHEE—AVFRERR
fHUE EU AR HUOIEA
2NN
[E]EREh HEICEBE EL0%BD \ICFIT.EL%BD BB AEBDEH
2 2 2 2
BEE—X b M - M- M-
12 12
s 0 LR BEAT
b/\
! . _
c._;“..’
[E]ER 5 BEICEE, —iF HICFET.E L% B
Ik b2a?
BHEE—XF M - M -
3 6(b*+a?)
At R YT
\al
[E]EREh B EBD 0 AT, D 7% 8 5 B
2 2 2+ 2
BEE—2 b M- M- — w. aired)
12 2 16
EWRAT thZe Mt 57 7W3)
%
fiZAR _ AV
C’;:-.a___/ )
[E]EREH 3BbIZFA4T, i [Rl/0v % 3B 5 DB AT, D 7% 8 5 B
2 2 2 2 2
BEEE—R b M- a 't ) (a®+ab)
3 2 12
RAF HR(FEELI-LD) ﬁ'77ﬂ/(l|)
(P .
Rk G y é 0_'
[E] &R g HICEE, ELZES BOEBEDH HICFT. B zE5
BHEE—X L ath M- 2r - (a’+a?)
12 5 12

B kgm?

PEIONANAURITANGE |«




m

SN w N

@mh%ns 2021-2022  FUJILATEX K@mAh%zns 2021-2022  FUJILATEX

ARRERAE

Key to Model Number

OURDEKRIIFELCEETHIENHYET,

~ > > ~ > ~ > o ~ > > s . X3 & a > - . > & . » :/
2ay 77— (FAYY—X) 2ay 77/ —nN(FKI)—X) ZAN =Mty 9T 7 =1 (FA-S/FUM-SYY=-X) ity=7v Mty ays 77/ =1 (FA-F/FWM-FYY=X) 2
FA — 16 12 XB - S FK - 20 16 L - S FA - S 25 30 GB - S FA - F 25 30 GB - S 77,
@ @ ® @ ® @ @ ® @ ® @ @ ©) @ ® ® @ @ ® @ ® ® 7
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