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Flow Divider / Combiner Valves

DIVIDER

c e
Locatin
7FShouIde% @1_‘ ~ ! @
L —
a Cartridge Dimensions
: Typical Installation
ﬁ?ﬁﬁ;';yx Cartridge Cavity a b c d Torque
Model Code (Ib. ft.)
.6-3 GPM FSBD - XAN T - 31A 3.35 718 .75 14 30/35
1.5-8 GPM FSCD - XAN T - 31A 3.35 718 .75 14 30/35
__¥_Working 3-15 GPM FSDD - XAN T - 32A 3.63 118’ .69 15 45/50
Part
@ 4 Cle:ranoe 6-30 GPM FSED - XAN T - 33A 4.50 1u4 97 21 150/160
Port Not Used
12-60 GPM FSFD - XAN T - 34A 5.50 15/8" 1.19 27 350/375
Performance Curves
Operating Characteristics
FSBD-XAN FSCD-XAN FSDD-XAN
= Port 4 Port 2 525 5 H Pori 4 Port 2 525 3 H Porid PortZ 535
3 & — E 6 — 50 & : & — 50 &
2 - Port 2 Port 4 475 52 2 ° Port 2 Portd 475 52 2 e Port 2 Port4 465 B3
5 Port 4 Port 2 o0 5 Port 4 Port 2 o2 5 o ort =20
£} e il C- — %°%s Es e %°§%
] Port 2 Port 4 455 ¢ 4 Port 2 Port 4 455 £ % Porc2 Porta 435 ¢
5000 4000 3000 2000 1000 O 1000 2000 3000 4000 5000 5000 4000 3000 2000 1000 O 1000 2000 3000 4000 5000 5000 4000 3000 2000 1000 O 1000 2000 3000 4000 5000
Port 4 > Port 2 Differential Port 2 > Port 4 Port 4 > Port 2 Differential Port2 > Port 4 Port 4 > Port 2 Differential Port 2 > Port 4
Pressure (psi) Pressure (psi) Pressure (psi)
FSED-XAN FSFD-XAN
= Port 4 Port 2 535 3 H Lol Lot 535 3
s & — = 50 & : S — = 50 L
28 Port 2 Port4 46.5 E: 23 Port 2 Port4 465 3:
5 Port 4 Port 2 65 20 El s Port4 Port2 56.5 E&
£ = —_— s0” §% £ & —r— 50 5%
& Port 2 Port 4 435 & I Port 2 Port 4. 435 8

5000 4000 3000 2000 1000 0 1000 2000 3000 4000 5000

Port 4 > Port 2 Differential Port2 > Port 4
Pressure (psi)

=  Maximum operating pressure = 5000 psi

= Thisvalveisadivider only; any attempt to flow backwards through the valve is not advised.

» Divisional accuracy at maximum rated input flow = FSBD: £2.5%, FSCD, FSDD, FSED, FSFD:
= Divisional accuracy at minimum rated input flow = FSBD: +4.5%, FSCD, FSDD, FSED, FSFD:
*  Pressure drop at maximum input flow = 250 psi

*  Pressure drop at minimum input flow = 10 psi

= Beow the minimum flow rating there is not enough flow for the valve to modulate. It is effectively
atee. If flow starts at zero and rises, there will be no dividing control until the flow reaches the
minimum rating.

OPTION ORDERING INFORMATION Mode Codesprinted in Red are Preferred Versions and most readily available

FSOD - X OO
=X T T T

5000 4000 3000 2000 1000 O 1000 2000 3000 4000 5000

Port4 > Port 2 Differential Port 2 > Port 4
Pressure (psi)

+3.5%
+6.5%

gg{gé}%‘, | Control | Flow Proportion | Seal
B .6-3GPM X Non-adjustable A 50/50 Flow Split N BunaN
C 15-8GPM B* 40/60 Flow Split V Viton
D 3-15GPM C* 33/67 Flow Split
E 6-30GPM
F 12-60 GPM * Port 4isalwayshigh

percentage flow.

Reverse Flow Path is unpredictable
Divisonal Accuracy =
FSCD, FSDD, FSED and FSFD:
+ 6.5 % at minimuminput flow
+ 3.5 % at maximuminput flow
FSBD:
+ 4.5 % at minimuminput flow
+ 2.5 % at maximuminput flow

Visit www.sunhydr aulics.com for detailed and complete technical information on our full line of products.
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Flow Divider / Combiner Valves

DIVIDER / COMBINER, CLOSED CENTER

b \‘\ i T Q@ Note: Closed center valves have spring centered internal spools that provide
¥ Locating @1_< | blocked flow paths when centered. Centering occurs when the Port 3 flow
E—IF ¥ A Shoulder ‘Xi ©) isalso blocked. Thisinternal blocking isolates Port 2 and 4 from cross flow.
@ [0 o]
Port ]
£ ~U | B a Cartridge Dimensions
o : Typical Installation
g?t 0 <_[‘ ﬁ?ﬁﬁ;';yx Cartridge Cavity a b c d Torque
§ B Model Code (Ib. ft.)
] .6-3GPM FSBA - XAN T - 31A 335 718" .75 .65 30/35
F@t 0 Q| 158GPM  FSCA - XAN T-31A 33 78 75 65 3035
or 1
j —¥ Working 3-15 GPM FSDA - XAN T - 32A 3.63 118" .69 a7 45/50
d E?Q:rance 6-30 GPM FSEA — XAN T-33A 4.50 1u4 97 .99 150/160
Port (1) Not Used 12-60 GPM FSFA - XAN T - 34A 550 158 1.19 01 350/375
Performance Curves
Operating Characteristics
FSBA-XAN FSCA-XAN FSDA-XAN
H Port 4 Port 2 525 5 H Por 4 Port 2 525 5 H Portd Port2 525 3
5 © —_— o — 50 B 3 O —— s0 & : G — = 50 &
2 - Port 2 Porta 4715 S 2 2 = Port 2 Port 4 4715 S 2 2 e Port 2 Port 4 475 B3
5 Port 4 Port 2 1-¥4 5 Port 4 Port 2 o2 5 o ort -3
£3 ——— N CR —— 6°gs Es e —— 5° £%
E | potz . Portd, ) 45.5 § ° | P2, Potd 45.5 § © Port2 . Portd 45.5 E

5000 4000 3000 2000 1000 O 1000 2000 3000 4000 5000

5000 4000 3000 2000 1000 O 1000 2000 3000 4000 5000

5000 4000 3000 2000 1000 O 1000 2000 3000 4000 5000

Dividing - Port 4 > Port 2 Differential
Combining - Port 2 > Port4 Pressure

Dividing - Port 2 > Port 4
Combining - Port 4 > Port 2

Dividing - Port 4 > Port 2 Differential
Combining - Port 2 > Port4 Pressure

Dividing - Port 2 > Port 4
Combining - Port 4 > Port 2

Dividing - Port 4 > Port 2 Differential
Combining - Port 2 > Port4 Pressure

Dividing - Port 2 > Port 4
Combining - Port 4 > Port 2

(psi) (psi) (psi)
FSEA-XAN FSFA-XAN
H Port 4 Port 2 525 3 z PorZ Port 525 3
5 O ——— 50 E o —— s &
28 Port2 Port 4 475 o T © Port 2 Port4 475 Se
5 Port 4 Port 2 25 5 Port 4 Port 2 20
2 545 8% 2= 545 S8
£z ——— 50 §® £3 — 50 &®
o} Port 2 Port4 455 & o Port 2 Port4 455 §
© — . & - — . — a

5000 4000 3000 2000 1000 0 1000 2000 3000 4000 5000
Dividing - Port 4 > Port 2
Combining - Port 2> Port4 Pressure

5000 4000 3000 2000 1000 O 1000 2000 3000 4000 5000
Dividing - Port 4 > Port 2 Differential
Combining - Port 2> Port4 Pressure

(psi)

Differential Dividing - Port 2 > Port 4

Combining - Port 4 > Port 2

Dividing - Port 2 > Port 4

Combining - Port 4 > Port 2
(psi)

Maximum operating pressure = 5000 psi
Divisional accuracy at rated maximum input flow = 50% +2.5%
Divisional accuracy at rated minimum input flow = 50% +4.5%
Pressure drop at maximum input flow = 350 psi
Pressure drop at minimum input flow = 25 psi

Below the minimum flow rating there is not enough flow for the valve to modul ate. It is effectively
atee. If flow starts at zero and rises, there will be no dividing or combining control until the flow
reaches the minimum rating.

Divisional and combining accuracy are equal.

OPTION ORDERING INFORMATION Model Codesprinted in Red are Preferred Versions and most readily available

FSUA - X AL

Nominal
Capacity

.6-3 GPM

1.5-8GPM

I T T

Flow Proportion |

| Control | Seal

X Non-adjustable A 50/50 Flow Split N BunaN

V Viton

3-15GPM

6-30 GPM

12-60 GPM

Divisional Accuracy (Combining and Dividing) =
+ 4.5 % at minimum input flow
+ 2.5 % at maximuminput flow

Visit wwwsunhydraulics.com for detailed and complete technical information on our full line of products.
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Flow Divider / Combiner Valves

SYNCHRONIZING DIVIDER / COMBINER

b T vﬁ
\‘\ y Locating @’7 >< \O

et

Cartridge Dimensions

a Tvpi .
; ical Installation
0 ( Capaci P :
Port M?r‘?/M etayx Cartridge Cavity a b c d Torque
: Model Code (l b. t.)
.6-3 GPM FSBS - XAN T - 31A 3.35 78’ .75 .65 30/35
@ |0 1.5-8 GPM FSCS - XAN T -31A 33 U 75 65 30135
Port
' Working 3-15GPM FSDS - XAN T - 32A 363 118 69 a7 45/50
Parts
e ance 6-30 GPM FSES - XAN T - 33A 450  1u4 97 .99 150/160
Port (1) Not Used 12-60 GPM FSFS - XAN T - 34A 550 158 119 91 350/375
Performance Curves
Operating Characteristics
FSBS-XAN FSCS-XAN FSDS-XAN
H Port 4 Port 2 525 3 H Pori 4 Port 2 525 3 H el Pori 2 525 3
3 0 ——— 50 L 2 O ——— 50 I 5 O — = 50
2° Port 2 Porta 475 T2 2= Port 2 Porta 475 52 2 e Port 2 Port 4 475 8%
-3- = Port 4 Port 2 545 g k4 ‘é. = Port 4 Port 2 545 3 14 E Port 4 Port 2 545 Eg
£% —— 50 &% £ 3 —— 50 £® £z == 50 §%®
© Port2 Port4 455 S 0 =3 Porta 455 ¢ & o2 Port4 455
° + + + + + + + + o - + o © + + + + + + 9
5000 4000 3000 2000 1000 O 1000 2000 3000 4000 5000 5000 4000 3000 2000 1000 O 1000 2000 3000 4000 5000 5000 4000 3000 2000 1000 0O 1000 2000 3000 4000 5000
Dividing - Port 4 > Port2  Differential Dividing - Port 2> Port4  Dividing - Port4 > Port2  Differential Dividing - Port 2 > Port 4 Dividing - Port 4 > Port2  Differential Dividing - Port 2 > Port 4
Combining - Port 2> Port4 Pressure  Combining - Port 4 > Port 2 Combining - Port 2> Port4 Pressure  Combining - Port 4 > Port 2 Combining - Port 2> Port4 Pressure  Combining - Port 4 > Port 2
(e FSES-XAN e FSFS-XAN (P
= Fortd Foriz 525 & z PortZ FortZ 525 §
5 O — 50 & E s Ik
L] oz Porid 5382 2 8 Pori2 Port4 47582
5 Port 4 Port 2 545 > 8 5 Port 4 Port 2 545 -4 K4
g — = W s EE — 5 E®
& Port 2 Port4 455 & « Port 2 Port4 455 8
© — — & & —— — &
5000 4000 3000 2000 1000 O 1000 2000 3000 4000 5000 5000 4000 3000 2000 1000 0 1000 2000 3000 4000 5000
Dividing - Port 4 > Port 2 Differential Dividing - Port 2 > Port 4 Dividing - Port 4 > Port 2 Differential Dividing - Port 2 > Port 4
Combining - Port 2> Port4 Pressure  Combining - Port 4 > Port 2 Combining - Port 2> Port4  Pressure  Combining - Port 4 > Port 2
(psi) (psi)

= Maximum operating pressure = 5000 psi

= Divisional accuracy at rated maximum input flow = 50% +2.5%

= Divisional accuracy at rated minimum input flow = 50% +4.5%

= Pressure drop at maximum input flow = 350 psi

= Pressure drop at minimum input flow = 25 psi

= Below the minimum flow rating there is not enough flow for the valve to modulate. It is effectively
atee. If flow starts at zero and rises, there will be no dividing or combining control until the flow
reaches the minimum rating.

= The synchronization feature provides bi-directional static error correction.
Divisional and combining accuracy are equal.

OPTION ORDERlNG INFORMATION Mode Codesprinted in Red are Preferred Versions and most readily available

FSOS - X AL
=X TTT

Control | Flow Proportion | Seal

Nominal |
Capacity

B .6-3GPM X Non-adjustable A 50/50 Flow Split N BunaN
C 158GPM V Viton
D 3-15GPM
E 6-30GPM
F 12-60 GPM
Divisonal Accuracy (Combining and Dividing) =
+ 4.5 % at minimuminput flow
+ 2.5 % at maximuminput flow
Synchronizing Flow per Leg:
FSBS: .16 - .25 GPM
FSCS: .2- 5GPM
FSDS: .3-.6 GPM

FSES: .8-1.5GPM
FSFS: 2.4 - 35 GPM

Visit www.sunhydr aulics.com for detailed and complete technical information on our full line of products.
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Flow Divider / Combiner Valves

HIGH CAPACITY DIVIDER / COMBINER, CLOSED CENTER

b - _
\‘\ j c a;t@ Note: Closed center vaves have spring centered internal spools that provide
7FLocati ng @1_< | blocked flow paths when centered. Centering occurs when the Port 3 flow
i —IF ; Shoulder -~ @ isalso blocked. Thisinternal blocking isolates Port 2 and 4 from cross flow.
d Ly N
@ [0 ¢ -
Port ]l
£ | B Cartridge Dimensions
e a : Typical I nstallation
P@Dt 0 [— ﬁ?ﬁﬁ;';yx Cartridge Cavity a b c d Torque
or h__ ; Model Code (Ib. 1t.)
i 2-10 GPM FSCH - XAN T - 31A 3.35 718" .75 .65 30/35
@ [0 [it 4-20 GPM FSDH — XAN T -32A 3.63 1u8 69 77 45/50
Port M
£ j ¥ Working 8-40 GPM FSEH - XAN T - 33A 4.50 1y4 97 .99 150/160
Parts o
d Clesrance 15-80 GPM FSFH — XAN T - 34A 5.50 15/8 1.19 91 350/375
Port (1) Not Used
Performance Curves
Constant Command - Varying Flow
FSCH-XAN FSDH-XAN FSEH-XAN
H Port 4 Port 2 54 3 s Port 4 Port 2 54 B H e Port 2 54 3
= g 50 I = g ———p = 50 L : G 50 I
2 ? Port 2 Port 4 46 :2 2« Port 2 Port 4 46 g: 29 Port 2 Port 4 46 :;
El Port 4 Port 2 s65 S5 3 Port 4 Port 2 565 98 El Port 4 Port2 s65 59
£z ——— 50 §%® ] —— 50 £® £z —— 50 §%®
G Port 2 Port 4 435 8 G Port 2 Port 4 435 & G Port 2 Pori 4 435 £

5000 4000 3000 2000 1000 O 1000 2000 3000 4000 5000
Dividing - Port 4 > Port 2 Differential
Combining - Port 2 > Port4 Pressure

(psi)

Dividing - Port 2 > Port 4
Combining - Port 4 > Port 2

5000 4000 3000 2000 1000 O 1000 2000 3000 4000 5000
Dividing - Port 4 > Port 2 Differential Dividing - Port 2 > Port 4
Combining - Port 2 > Port4 Pressure Combining - Port 4 > Port 2

(psi)

H Port 4. Port 2 54 3
EI == 50 I
o5 g 46 B9
r *® Port 2 Port 4 ot
5 Port 4 Port 2 59
2 = 565 8%
£z ———— 50 5%

° Port2. Port4 435 E

5000 4000 3000 2000 1000 O 1000 2000 3000 4000 5000
Dividing - Port 4 > Port 2 Differential Dividing - Port 2 > Port 4
Combining - Port 2 > Port 4 Pressure Combining - Port 4 > Port 2
(psi)

=  Maximum operating pressure = 5000 psi
* Divisional accuracy at rated maximum input flow = 50% +4%
= Divisional accuracy at rated minimum input flow = 50% +6.5%
= Pressure drop at maximum input flow = 350 psi
*  Pressure drop at minimum input flow = 25 psi

= Beow the minimum flow rating there is not enough flow for the valve to modulate. It is effectively
atee. If flow starts at zero and rises, there will be no dividing or combining control until the flow
reaches the minimum rating.

* Divisional and combining accuracy are equal.

OPTION ORDERING INFORMATION Mode Codesprinted in Red are Preferred Versions and most readily available

5000 4000 3000 2000 1000 0 1000 2000 3000 4000 5000
Dividing - Port 4 > Port 2 Differential Dividing - Port 2 > Port 4
Combining - Port 2 > Port4 Pressure Combining - Port 4 > Port 2

(psi)

FSOH - X AL

Nominal |
Capacity

C 210GPM
D 4-20GPM
E

8-40 GPM

m

15-80 GPM

X Non-adjustable

I T T

Control |

A 50/50 Flow Split

Flow Proportion

| Seal
N BunaN

V Viton

Divisional Accuracy (Combining and Dividing) =

+ 6.5 % at minimum input flow
+ 4.0 % at maximuminput flow

Visit www.sunhydraulics.com for detailed and complete technical information on our full line of products.
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Flow Divider / Combiner Valves

NOTES
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