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Flow Control Valves

Cartridge Type

Fully Adjustable Needle

Fully Adjustable Needle, High Capacity

Fully Adjustable Needle with
Reverse Flow Check, High Capacity

Fixed Orifice, Non-pressure Compensated,
with Reverse Flow Check

Fixed Orifice, Pressure Compensated

Fixed Orifice, Pressure Compensated,
with Reverse Flow Check

Fully Adjustable, Pressure Compensated,
with Reverse Flow Check

Fixed Orifice, Bypass/Restrictive, Priority Flow

Ventable, Fixed Orifice, Bypass/Restrictive,
Priority Flow

Ventable, Fixed Orifice, Bypass/Restrictive,
Priority Flow, with Integral T-8A Control Cavity

Electro-Proportional, Normally Closed Throttle

Electro-Proportional, Normally Open Throttle
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Flow Control Valves

FULLY ADJUSTABLE NEEDLE

Full Adjustment 5 Turns @
- +
s SR RN
‘ I I
; L]
b ‘ &
’ _vy_Locating
Shoulder
| Cartridge Dimensions
‘ Maximum Typical c Installation
Nominal Cartridge Cavity a b L H K Torque
a Orifice Model Code (Nm)
@ 4,0 mm dia. NFBC — LCN T - 162A 31,0 19,1 40,4 - 43,9 35-40
Controlled .
Flow 4,8 mm dia. NFCC - LCN T - 13A 35,0 22,2 57,7 63,2 63,5 45-50
g v 6,4 mm dia. NFDC - LAN T - 5A 41,4 28,6 59,7 71,6 69,3 60 - 70
@ 9,7 mm dia. NFEC - LEN T - 16A 62,0 31,8 67,6 71,7 74,7 200 - 215
Controlled Flow 14,2 mm dia. NFFC - LGN T - I8A 79,5 413 841 889 881  465-500
Performance Curves
NFBC NFCC NFDC NFEC NFFC
Adjustment Sensitivity at 7 bar Differential
20 20 80 160 320
£ 15 £ % £ 60 < 120 £ 240 e
£ £ £ P £ £ LGN
3 10 J 20 3 40 LAN 3J 80 LENY 3 160 i
"o LLLCN [ _poN [T A " A [ / —
o / o //-LDIT' o 7 -LBN" e ] //.Lrw (¢} :/.LHN
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
Number of Turns Number of Turns Number of Turns Number of Turns Number of Turns
®  Maximum operating pressure = 350 bar.
Because needle valves are non-compensating devices, the fixed orifice size will regulate flow through
the valve in proportion to the square root of the pressure differential across ports 1 and 2.
n

The sharp edged orifice design minimizes flow variations due to viscosity changes.
There is no leakage when the adjustment mechanism is turned to the shut-off position.

OPTION ORDERING INFORMATION

NF % C —=_Ir‘**

Maximum
Nominal Control** Maximum Orifice Diameter Seal Material
Orifice
B 4,0 mm dia. L Standard Screw NFBC N Buna-N
Adjustment C 4mm
C 4,8 mmdia. V  Viton
H* Calibrated NFCC
D 6,3 mm dia. Handknob with C 4,8mm
Detent Lock D 2,3 mm
E 9,6 mm dia.
K Handknob NFDC
F 14,2 mm dia. with Lock Knob A 6,4 mm
B 3,0 mm
* Not Available
on NFBC NFEC
E 9,7 mm
F 7,1 mm
NFFC
G 14,2 mm
H 9,6 mm

Consult the Sun website for

our most recent and complete
information on the full Corrosion
Resistant line of products.

** See page 178
for information
on Control Options

Visit www.sunhydraulics.com for current list pricing and complete technical information on all Sun products.
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Flow Control Valves

FULLY ADJUSTABLE NEEDLE, HIGH CAPACITY

Full Adjustment 5 Turns

)

|

2
@F
¢ ]
0

Y Locating

A Shoulder
% . . Typical
¢ : Noor';}liﬁgl Cartridge
Model Code
©) ( a 8,4 mm dia. NFCD - LFN
Port 12,7 mm dia. NFDD - LGN
17,5 mm dia. NFED - LHN
v 21,6 mm dia. NFFD - LIN
©)
Port

Cartridge Dimensions

. c Installation
Cavity a b L H K 1;%%e
T - 13A 35,0 222 574 62,5 63,2 45 -50
T - 5A 41,4 28,6 59,7 71,4 69,1 60 - 70
T - 16A 62,0 31,8 67,6 71,7 74,7 200 - 215
T - 18A 79,5 41,3 84,1 88,9 88,1 465 - 500

®  Maximum operating pressure = 350 bar.

®  Because needle valves are non-compensating devices, the fixed orifice size will regulate flow through
the valve in proportion to the square root of the pressure differential across ports 1 and 2.

® A balanced adjustment mechanism allows for easy adjustment even at high pressures.
®  The sharp edged orifice design minimizes flow variations due to viscosity changes.

®  The flow path through this valve is bi-directional. The preferred path is port 1 to 2, to allow
interchangeability with other flow controls.

B There is no leakage when the adjustment mechanism is turned to the shut-off position.

OPTION ORDERING INFORMATION

Int’l Shortcut Catalogue #999-901-312

NF % D

* %k %k

Noorrg‘lizgl | Control**
C 84 mmdia. L Standard Screw
Adjustment
D 12,7 mm dia.
H Calibrated
E 17,5 mm dia. Detent Lock
Handknob with
F 21,6 mm dia.
K Handknob
with Lock Knob

** See page 178
for information
on Control Options

T T 1

| Maximum Orifice Diameter

Seal Material

NFCD N Buna-N
F 84 mm
V Viton
NFDD

G 12,7 mm

NFED
H 17,5 mm

NFFD
I 21,6 mm

Consult the Sun website for

our most recent and complete
information on the full Corrosion
Resistant line of products.

Visit www.sunhydraulics.com for current list pricing and complete technical information on all Sun products.

81

B



Flow Control Valves

FULLY ADJUSTABLE NEEDLE WITH REVERSE FLOW CHECK, HIGH CAPACITY

Full Adjustment 5 Turns @
S ]
£ ; [ {f [
! BN
b @®
y Locating . . .
Shoulder Cartridge Dimensions
Maximum Typical c Installation
Nominal Cartridge Cavity a b L H K Torque
S Orifice Model Code (Nm)
@ a 4,0 mm dia. NCBB - LCN T - 162A 31,0 19,1 40,4 - 43,9 35-40
ll;lr:e 1,5 mm dia. NCCD- LCN T - 13A 35,0 22,2 57,7 63,2 63,5 45-50
A
Inlet 4,8 mm dia. NCCB - LCN T - 13A 35,0 22,2 57,7 63,2 63,5 45 -50
@ — 6,3 mm dia. NCEB - LCN T - 5A 41,4 28,6 59,7 71,6 69,3 60 - 70
Controlled Flow Inlet 9,7 mm dia. NCFB - LCN T - 16A 62,0 31,8 67,6 71,7 74,7 200 - 215
14,2 mm dia. NCGB- LCN T - 18A 79,5 41,3 84,1 88,9 88,1 465 - 500
Performance Curves
Adjustment Sensitivity at 7 bar Differential
NCBB NCC* NCE* NCF* NCG*
20 20 50 120 240
e .
£ £ 1 / g 40 = £ £ 180
2 £
§ 10 / :E| 10 /‘/ :E| :z P ?I 60 120
n n n n
o ® <B 7 o 10 — o o %
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
Number of Turns Number of Turns Number of Turns Number of Turns Number of Turns

®  Maximum operating pressure = 350 bar.
®  Maximum valve leakage at 24 ¢St = 0,4 cc/min.

Because needle valves are non-compensating devices, the fixed orifice size will regulate flow through
the valve in proportion to the square root of the pressure differential across ports 1 and 2.

®  The sharp edged orifice design minimizes flow variations due to viscosity changes.

OPTION ORDERING INFORMATION
NC*k*% - *C%
=i | T LI

Maximum
Nominal Version Control** Cracking Pressure Seal Material
Orifice Reverse Flow Check

NCBB* 4,0 mm dia. B High Capacity L Standard Screw A*0,3 bar N Buna-N
Adjustment

NCCB 4,8 mm dia. C Low Capacity B*1,0 bar V Viton

NCCC 2,3 mm dia. H Calibrated

NCCD 1,5 mm dia. D Low Capacity Handknob with C 2,0 bar
Detent Lock

NCEB 6,3 mm dia. D#*3,5 bar

NCEC 3,2 mm dia. K Handknob
with Lock Knob E* 5,0 bar

NCFB 9,7 mm dia.
NCFC 7,1 mm dia.
* Cracking Pressure Ranges

NCGB 14,2 mm dia. A, B, D, and E are
NCGC 9,6 mm dia. not available for NCBB,
T-162A cavity.
Consult the Sun website
for our most recent and
** See page 178 complete information
for information on the full Corrosion
on Control Options Resistant line of products.

Visit www.sunhydraulics.com for current list pricing and complete technical information on all Sun products.
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Flow Control Valves

FIXED ORIFICE, NON-PRESSURE COMPENSATED, WITH
REVERSE FLOW CHECK

c 1 ‘
Y Locating
Shoulder @
a . . .
Cartridge Dimensions
. Typical Installation
Igznzz"’-‘g Cartridge Cavity a b c Torque
P Model Code (Nm)
30 L/min. CNAC - XCN T - 162A 31,0 19,1 20,8 35-40
— 60 L/min. CNCC - XCN T - 13A 35,1 222 19,1 45-50
Restricted Flow Inlet 120 L/min. CNEC - XCN T -35A 41,1 28,6 17,5 60 - 70
240 L/min. CNGC- XCN T - 16A 62,0 31,8 24,6 200 - 215
480 L/min. CNIC - XCN T - 18A 79,5 413 30,2 465 - 500

Performance Curves

CNAC CNCC CNEC CNGC CNIC

Maximum Reverse Free Flow Pressure Drop

30 30 30 30 30

& 20 & 20 / S 20 A 52 / T 20 /
8 7 8 7 2 8 7 2 e
,: 10 ‘// AI_ 10 XEN:7 n'{ 10 - XEN'7/ ’: o /,XEM'7 ::1 10 /_XEN:4
| ____L.XCN /—XCN /—XCN’ /-XCN— /—XCN
0 10 20 30 40 0 20 40 60 80 0 30 60 9 120 0 80 160 240 320 0 160 320 480 640
Flow = L/min. Flow = L/min. Flow = L/min. Flow = L/min. Flow = L/min.

®  Maximum operating pressure = 350 bar.

®  There are essentially check valves with bypass orifices. The flow path matches Sun’s flow controls and
can be used in any flow control manifolds. Valves with the opposite direction of flow can be found
under check valves with bypass orifice.

®  Because needle valves are non-compensating devices, the fixed orifice size will regulate flow through
the valve in proportion to the square root of the pressure differential across ports 1 and 2.

OPTION ORDERING INFORMATION
CN % C - X % %

T
ZCVOMi"." ! | Control Cracking Pressure Seal Material
apacity

A 30 L/min. X Not Adjustable A* 0,3 bar N Buna-N
B* 1,0 bar V Viton
C 60 L/min. C* 2,0 bar
D* 3,5 bar
E 120 L/min. E* 5,0 bar
F* 7,0 bar
G 240 L/min. Z* 0,7 bar
CNAC available in
| 480 L/min. A, C, E Cracking Pressures Only

* Customer specified
effective orifice diameter
stamped on hex.

Orifice Ranges:

CNAC: 04 - 1,6 mm.

CNCC: 0,4 - 3,89 mm. Consult the Sun website for
CNEC: 0,4 - 3,42 mm. our most recent and complete
CNGC: 04 -554 mm. information on the full Corrosion
CNIC: 04 - 5,54 mm. Resistant line of products.

Visit www.sunhydraulics.com for current list pricing and complete technical information on all Sun products.
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Flow Control Valves

FIXED ORIFICE, PRESSURE COMPENSATED

Full Adjustment + 3 Turns
REER NP
LControl/ | > < |
X Control
\ c
b ®
( v Locating
Shoulder
Cartridge Dimensions
. Typical c Installation
Nominal s .
. Cartridge Cavity a b Torque
a Capacity Model Code X L K (Nm)
11 L/min. FXBA - XAN T - 162A 31,0 19,1 20,8 53,6 64,8 35-40
Outlet d 23 L/min. FXCA - XAN T - 13A 35,1 22,2 19,1 50,8 57,2 45-50
; T 45 L/min. FXDA - XAN T - 5A 41,1 28,6 17,5 53,8 60,5 60 - 70
Controlled
Flow Inlet 95 L/min. FXEA - XAN T - 16A 620 318 246 620 683 200 - 215
200 L/min. FXFA - XAN T - 18A 79,5 41,3 30,2 71,4 71,7 465 - 500
Performance Curves
FXBA FXCA FXDA FXEA FXFA
Flow vs. Pressure Differential
16 30 60 150 250
. . 25 . . B
£ £olE .l == £2r
3 8 3 151 3 3 o 100
1] I 10 n 20 I 50 ] '
<] 4} [ <] <] t o 50
I .
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
P = bar P = bar P = bar P = bar P = bar

Maximum operating pressure = 350 bar.

Customer must specify a flow setting. The factory set flow ratings for FXCA, FXDA, FXEA, FXFA, are within +/- 10% of the
required setting. The factory set flow rating for FXBA is within 4+/-15% of the required setting.

® Accurate pressure compensated control requires that a 14 bar minimum pressure differential be maintained across the valve.

The tuneable control option provides +/- 25% variation from the nominal factory pre-set flow. Turn the adjustment clockwise
to increase.

The sharp edged orifice design minimizes flow variations due to viscosity changes.

OPTION ORDERING INFORMATION

FX %A — X A %
= T T T

Nominal |

Capacity Control** | Setting Range | Seal Material
B 11 L/min. X Not Adjustable FXBA: N Buna-N
A* Orifice
C 23 L/min. L+ Tuning Adjustment Not Replaceable V' Viton
+25% of customer
D 45 L/min. specified flow FXCA, FXDA,
FXEA, FXFA:
E 95 L/min. K Handknob A*Replaceable
with Lock Knob Orifice
F 200 L/min.
+ Special setting is required.
Specify at time of order.
* Customer specified
flow setting stamped
on hex.
Flow Settings:
FXBA: 04 - 11 L/min.
FXCA: 04 -23 Lmin. Consult the Sun website for
** See page 178 FXDA: 0,4 -45 L/min. our most recent and complete
for information FXEA: 0,8 -95 L/min. information on the full Corrosion
on Control Options FXFA: 0,8 - 200 L/min. Resistant line of products.

Visit www.sunhydraulics.com for current list pricing and complete technical information on all Sun products.
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Flow Control Valves

FIXED ORIFICE, PRESSURE COMPENSATED, WITH REVERSE FLOW CHECK

Full Adjustment + 3 Turns

T -

L Control / {
| ) G
X Control
N\ c
b ®
p a Locating
P Shoulder Cartridge Dimensions
P . Typical c Installation
o Nominal . ,
. Cartridge Cavity a b Torque
Capacity Model Code X L K (Nm)
0 a 11 L/min. FCBB - XAN T - 162A 31,0 19,1 20,8 53,6 58,0 35-40
F%e 0 q 23 L/min. FCCB - XAN T - 13A 35,1 22,2 19,1 50,8 57,2 45-50
Flow 45 L/min. FCDB - XAN T - 5SA 41,1 28,6 17,5 53,8 60,5 60 - 70
Inlet & /-
@ 95 L/min. FCEB - XAN T - 16A 62,0 31,8 24,6 62,0 68,3 200 - 215
Controlled Flow Inlet 200 L/min. FCFB — XAN T - 18A 79,5 41,3 30,2 71,4 77,7 465 - 500
Performance Curves
FCBB FCCB FCDB FCEB FCFB
Flow vs. Pressure Differential
30 30 60 120 250
. 25 . 25 . 50 . .
c c c [ c £ 200
= 20 ‘= 20 H- ‘= 40 — = g0 H- — =
% 15 § 15 [k % 30 § e e O e E:zgl{
I 10 1] 101 20 1 40 1] v
o s|L < (<N <] o 50
|4 I r I IC
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
P = bar P =bar P = bar P = bar P = bar
Reverse Free Flow Pressure Drop Based on Specified Flow Extremes
20 20 20 20 20
L 16 I/ L 16 A e . 16 = 16
© 12 L/min. © / © © © y
a 12 Q12 Q 12 Q 12 Q 12 -
"o /1 / g 23 Umin. [ "oy " 200 L/min.
o . ~_A o4 Umin. o . P o . 45Umin. | @& 95 Lmin. | & A
- _éo,z Umin. Co,4 Umin, Co,8 Umin. 4 Lo,8 Limin.
0 8 16 24 0 10 20 30 40 0 40 60 80 0 40 80 120 160 0 80 160 240 320
Q = L/min. Q = L/min. Q = L/min. Q = L/min. Q = L/min.

®  Maximum operating pressure = 350 bar.
®  Customer must specify a flow setting. The factory set flow ratings for FCCB, FCDB, FCEB, FCFB, are within +/- 10% of the required setting.

The factory set flow rating for FCBB is within +/-15% of the required setting.
®  Accurate pressure compensated control requires that a 14 bar minimum pressure differential be maintained across the valve.

®  The sharp edged orifice design minimizes flow variations due to viscosity changes.

OPTION ORDERING INFORMATION

The tuneable control option provides +/- 25% variation from the nominal factory pre-set flow. Turn the adjustment clockwise to increase.

FC % B

Nominal
Capacity

11 L/min.

23 L/min.

95 L/min.

B
C
D 45 L/min.
E
F

200 L/min.

* A X

X
L+

K

+ Special setting is required.

Control**
Not Adjustable
Tuning Adjustment
+25% of customer
specified flow
Handknob
with Lock Knob

Specify at time of order.

** See page 178

for

information

on Control Options

I T T

Setting Range

FCBB:
A* Orifice
Not Replaceable

FCCB, FCDB,
FCEB, FCFB:

A*Replaceable
Orifice

* Customer specified
flow setting stamped
on hex.

Flow Settings:

FCBB: 0,4 - 11 L/min.
FCCB: 0,4 -23 Lmin.
FCDB: 0,4 - 45 L/min.
FCEB: 0,8 - 95 L/min.
FCFB: 0,8 - 200 L/min.

| Seal Material
N Buna-N

V Viton

Consult the Sun website for

our most recent and complete
information on the full Corrosion
Resistant line of products.

Visit www.sunhydraulics.com for current list pricing and complete technical information on all Sun products.
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Flow Control Valves

FULLY ADJUSTABLE, PRESSURE COMPENSATED, WITH

REVERSE FLOW CHECK

Full Adjustment 5 Turns @
- L_B + ’7 B _\
4£ | {( |
) : SN
’ FLocating
Shoulder
Cartridge Dimensions
Nominal Typical c Installation
q Flow Cartridge Cavity a b L H K Torque
a Range Model Code (Nm)
@) 23 L/min. FDBA — LAN T - 13A 35,1 22,2 57,7 62,0 58,7 45 -50
gg& 45 L/min. FDCB - LAN T - 5A 41,1 28,6 59,7 71,6 69,3 60 - 70
Inlet g a 95 L/min. FDEA - LAN T - 16A 62,0 31,8 67,6 71,7 73,9 200 - 215
@ 200 L/min. FDFA - LAN T - 18A 79,5 41,3 84,1 88,9 88,1 465 - 500
Controlled Flow Inlet

Performance Curves

FDBA FDCB FDEA FDFA

Flow vs. Pressure Differential

30 60 120 240
< zg I < 50 — < 100 g 200
£ g 40 £ 80 £ 160
3 15 3 30 3 60 3 120
10 20 40 I 80
o 5 S 10 SAP O 4

L
0 50 150 250 350 0 50 150 250 350 0 50 150 250 350 0 50 150 250 350
P = bar P = bar P = bar P = bar

®  Maximum operating pressure = 350 bar.

®  Accurate pressure compensated control requires that a 14 bar minimum pressure differential be
maintained across the valve.

® A balanced adjustment mechanism allows for easy adjustment even at high pressures.
®  The sharp edged orifice design minimizes flow variations due to viscosity changes.

OPTION ORDERING INFORMATION

FD %k %k — %k A %k
= T 71

Nominal
Flow Control** | Adjustment Range* | Seal Material
Range
BA 23 L/min. L Standard Screw FDBA N Buna-N
Adjustment A 0,4 - 23 L/min.
CB 45 L/min. B 0,4 - 8 L/min. V Viton
H Calibrated FDCB
EA 95 L/min. Handknob with A 04 - 45 L/min.
Detent Lock B 0,4-11L/min.
FA 200 L/min. FDEA
K Handknob with A 0,8 -95L/min.
Lock Knob B 0,8 - 60 L/min.
FDFA
A 0,8 - 200 L/min.
** See page 178 * Customer specified
for information special setting
U.S. Patent #4,630,640 on Control Options stamped on hex.

Visit www.sunhydraulics.com for current list pricing and complete technical information on all Sun products.
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Flow Control Valves

FIXED ORIFICE, BYPASS / RESTRICTIVE, PRIORITY FLOW

Full Adjustment + 3 Turns el
. it
L Control —/ @T::X @
X Control i @
~N !
b + c i
Cartridge Dimensions
Privcit Locating Typical c Installation
riori 7 7, 7i
ot y ‘ % Shoulder Capacity MCl')adrglg;g)Z . Cavity a b X L K T;o;];]”u)e
‘ 11 L/min. FRBA - XAN T - 163A 31,0 19,1 32,0 64,8 70,4 35-40
B 0 a 23 L/min. FRCA - XAN T - 11A 35,1 222 30,2 63,5 69,9 45-50
ypass -

Flow 45 L/min. FRDA - XAN T - 2A 35,1 28,6 35,1 71,4 71,7 60 - 70
Controlled ST 95 L/min. FREA - XAN T - 17A 46,0 31,8 46,0 83,3 89,7 200 - 215
Flow Inlet 200L/min.  FRFA —-XAN T -19A 635 413 699 1001 1064  465-500

Performance Curves
Typical Performance
FRBA FRCA FRDA
Factory Factory Factory
20 Set Point "y oo Set Point —y 40 Set Point ™y
= T T T » = T T = T T I | ‘
9 . 16} Valve Set | eef 32 L/min. Max. Inlet B . 16} Valve Set 60 L/min. Max. Inlet O 3| Valve Set | 120 L/min. Max. Inlet
L g fearmn = gyt L e . 20 Uimi. it P Rl =1 % Uimin int
2E ' =E ) =E v '
§ g« ? é(a‘ltvf/r?;i?"l 32 L/min. Max. Inlet § g« i ga)‘vﬁ/"sjier‘“l 60 L/min. Max. Inlet § Q, 13 élaé E/r§1\er§| 120 L/min. Max. Inlet
a | ) 15 L/min. Inlet a | | 20 L/min. Inlet T | | 40 L/min. Inlet
350 210 70 0 70 210 350 350 210 70 0 70 210 350 %50 210 70 0 70 210 350
Bypass pressure P = bar Priority pressure Bypass pressure P = bar Priority pressure Bypass pressure P = bar Priority pressure
higher than priority higher than bypass higher than priority higher than bypass higher than priority higher than bypass
FREA FRFA
Factory Factory
- Set Point —y Set Point ™y
z 7 — . g 20 —
© . 60| Valve Set 240 L/min. Max. Inlet 8 g0} Valve Set 480 L/min. Max. Inlet
) @ 45 L/min. 160 L/min. Inlet [y @ 120 L/min. | é 320 L/min. Inlet
> 45 80 L/min. Inlet >z 120 160 L/min. Inlet
=2 E Valve Set £E Valve Set
5 2 %[ @ 15 Umin. 240 Umin. Max. Inlet 6 3 %[@320Lmin, 480 L/min. Max. Inlet
£ I ) 80 L/min. Inlet s ® | | 160 L/min. Inlet’
0350 210 70 0 70 210 350 C350 210 70 0 70 210 350
Bypass pressure P = bar P_riomy pressure B_ypass pressure P = bar Pvriori\y pressure
higher than priority higher than bypass higher than priority higher than bypass
® Maximum operating pressure = 350 bar. ® Both priority and bypass flow are usable up to the system
® Maximum input flow: FRBA: 30 L/min., FRCA: 60 L/min., operating pressure.
FRDA: 120 L/min., FREA: 240 L/min., FRFA: 480 L/min. ® Bypass flow is not available until priority flow requirements are
® Customer must specify a flow rating. The factory set flow ratings for satisfied.
FRCA, FRDA, FREA, FRFA, are within +/- 10% of the requested ® Pressure at the bypass port (port 2) may exceed pressure at the
setting. The factory set flow rating for FRBA is within +/-15% of the priority port (port 3).
requested setting.
® Priority remains relatively constant regardless of variation in input flow.
OPTION ORDERING INFORMATION
_ th T T T
ICVomm.a d | Control** | Adjustment Range | Seal Material
apacity
B 11 L/min. X Not adjustable FRBA: N Buna-N
A* Orifice
C 23 L/min. L+ Tuning Adjustment Not Replaceable V Viton
+25% of customer
D 45 L/min. specified flow FRCA, FRDA,
FREA, FRFA:
E 95 L/min. K Handknob with A*Replaceable
Lock Knob Orifice
F 200 L/min.
+ Special setting is required. * Customer specified
Specify at time of order. flow setting stamped
on hex.
Flow Settings:
g%gﬁ (0):; ) éé LUrZ:Zl Consult the Sun website for
% See page 178 FRDA: 0,4 - 45 L/min. our most recent and complete
for information FREA: 1 -95 L/min. information on the full Corrosion
on Control Options FRFA: 1 -200 L/min. Resistant line of products.

Visit www.sunhydraulics.com for current list pricing and complete technical information on all Sun products.
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Flow Control Valves

VENTABLE, FIXED ORIFICE, BYPASS / RESTRICTIVE, PRIORITY FLOW

Full Adjustment + 3 Turns R *@
- ( /;
L Control —/
X Control \ |

b

@

Vent
Prg?ity , Locating ) Cartridge Dimensions .
Fl Shoulder Typical c Installation
ow [ . ¢ .
i Capacity Cartridge Cavity a b Torque
Model Code X L K (Nm)
ByC;)?ss 0 “ 23 L/min. FVCA - XAN T - 21A 35,1 22,2 45,2 78,5 84,8 45-50
Flow 5 45 L/min. FVDA - XAN T - 22A 35,1 28,6 50,8 87,4 93,7 60 -70
(l;;)lltl'il“le? 95 L/min. FVEA - XAN T - 23A 46,0 31,8 63,5 100,1 106,4 200 - 215
ow Inle
200 L/min. FVFA - XAN T - 24A 63,5 41,3 81,0 120,9 127,3 465 - 500

Performance Curves

Typical Performance

Factory Factory
Set Point Set Point
s 20— - g @ Y
[} 6|} Valve Set 60 L/min. Max. Inlet o 32| Valve Set 120 L/min. Max. Inlet
I '; @ 12 Umin. 40 L/min. Inlet o ? @ 24 L/min. 80 L/min. Inlet
= 12 20 L/min. Inlet >z 24 40 L/min. Inlet
£ % o} Vvalve set £ % 16| Valve set
g ,[@4lmin] 60 L/min. Max. Inlet g2 [@8L/min] 120 L/min. Max. Inlet
a | 20 L/min. Inlet a | 40 L/min. Inlet
0 1 0 1
350 210 70 0 70 210 350 350 210 70 0 70 210 350
Bypass pressure P = bar Priority pressure Bypass pressure P =bar Priority pressure
higher than priority higher than bypass higher than priority higher than bypass
Factory Factory
Set Point Set Point
z 7 - _Y g 20 - _Y
o 60 Valve Set 240 L/min. Max. Inlet ° 160 Valve Set I | 480 L/min. Max. Inlet
g [@45Umin. 160 L/min. Inlet [y @ 120 L/min. = 320 L/min. Inlet
> E 45 80 L/min. Inlet > E 120 160 L/min. Inlet
= Valve Set = Valve Set
= 30 : = 80 4
83 15 ES L/min; 240 Umin. Max. Inlet &3 %[ @40 Umin. 480 Limin. Max. Inlet
E | ) 80 L/min. Inlet E 40 | \ 160 L/min. Inlet
0
350 210 70 0 70 210 350 350 210 70 0 70 210 350
Bypass pressure P = bar Priority pressure Bypass pressure P = bar Priority pressure
higher than priority higher than bypass higher than priority higher than bypass

Maximum operating pressure = 350 bar.

Maximum input flow: FVCA: 60 L/min., FVDA: 120 L/min., FVEA: 240 L/min., FVFA: 480 L/min.
Nominal vent flow = 0,75 L/min.

Customer must specify a flow rating. Factory set flow ratings are within +/-10% of the requested setting.
Pressure at the bypass port (port 2) may exceed pressure at the priority port (port 3).

Priority remains relatively constant regardless of variation in input flow.

A tuneable adjustment control option provides +/- 25% variation from the nominal factory pre-set flow.
Adjustment is done with +/- 3 turns of the adjustment screw.

OPTION ORDERING INFORMATION
FV A — X A %
r A

| IC\.IZ;";;?; | Control** Adjustment Range Seal Material
C 23 L/min. X Not Adjustable A* Replaceable N Buna-N
Orifice
D 45 L/min. L+ Tuning Adjustment V  Viton
+25% of customer
E 95 L/min. specified flow
F 200 L/min. K Handknob with
Lock Knob
+ Special setting is required. * Customer specified
Specify at time of order. flow setting stamped
on hex.
**  See page 178
for information Flow Settings:
on Control Options FVCA: 04 - 23 Lmin.
FVDA: 0,4 -45 L/min.
Customer specified special FVEA: 0,8 - 95 L/min.
setting stamped on hex. FVFA: 0,8 - 200 L/min.

Visit www.sunhydraulics.com for current list pricing and complete technical information on all Sun products.
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Flow Control Valves

VENTABLE, FIXED ORIFICE, BYPASS / RESTRICTIVE, PRIORITY FLOW,
WITH INTEGRAL T-8A CONTROL CAVITY

T-8A Cavit; =" . . . .
Y W”gi{ T-8A @ The -8 control option allows the pilot control valve to be incorporated directly
f )¢ into the end of the priority flow control cartridge via the T-8A cavity. These pilot
b @ = @ control cartridges are sold separately and include electro-proportional, solenoid,
o[ ] @ S F, . . .
| | — air pilot, and hydraulic pilot operation. See Pilot Control Cartridges on page 141.
| S: i =
C = c 5 —
@ | = L :
Vent o -
0 (': Cartridge Dimensions
©. . = _v Locating Typical Installation
Priority Shoulder Capacity Cartridge Cavity a b c Torque
Flow Model Code (Nm)
23 L/min. FVCA - 8AN T - 21A 34,8 22,2 45,2 45-50
a
Byg?ass 0 d 45 L/min. FVDA - 8AN T - 22A 34,8 28,6 50,8 60 - 70
Flow 95 L/min. FVEA - 8AN T - 23A 45,9 31,8 65,7 200 - 215
Controlled 7 o 200 L/min. FVFA - 8AN T - 24A 63.5 41,3 80,0 465 - 500
Flow Inlet
Performance Curves
Typical Performance
FVCA-8 FVDA-8
Factory Facto_ry
2 Set PC,"M_Y % Set Po|lm_f
% —~ 16} Valve Set 60 L/min. Max. Inlet % — 32| Valve Set I | 120 L/min. Max. Inlet
i 2 °[e 12 LUmin. 40 Umin. Inlet i T %[ 24 Umin. =] 80 Umin. Inlet
S 12 20 L/min. Inlet S 2 40 Umin. Inlet
£ % o} valve set £ % 16| Valve et
g ,[@4L/min] 60 L/min. Max. Inlet g [@8Limin] 120 L/min. Max. Inlet
a'_ | 20 L/min. Inlet E | 40 L/min. Inlet
0 Il 0 Il
350 210 70 0 70 210 350 350 210 70 070 210 350
Bypass pressure P = bar Priority pressure Bypass pressure P =bar Priority pressure
higher than priority higher than bypass higher than priority higher than bypass
FVEA-8 FVFA-8
Facto_ry Facto_ry
75 Set Pc:mt_t 200 Set Pollnt _Y
(;) — 60 Valve Set 240 L/min. Max. Inlet E —~160 Valve Set I | 480 L/min. Max. Inlet
) @ 45 L/min. 160 L/min. Inlet ey @ 120 L/min. = 320 L/min. Inlet
>c 45 80 L/min. Inlet == 120 160 L/min. Inlet
= g 30) Valve Set = g 8o Valve Set
8= [elstmn 240 Umin. Max. Inlet o< | @40L/min 480 Lmin. Max. Inlet
E | , 80 L/min. Inlet E 40 | , 160 L/min. Inlet
0

350 210 70 0 70 210 350
Bypass pressure P = bar Priority pressure
higher than priority higher than bypass

Maximum operating pressure = 350 bar.
Maximum input flow: FVCA: 60 L/min., FVDA: 120 L/min., FVEA: 240 L/min., FVFA: 480 L/min.
Nominal vent flow = 0,75 L/min.
Customer must specify a flow rating. Factory set flow ratings are within +/-10% of the requested setting.
Both priority and bypass flow are usable up to the system operating pressure.

Priority remains relatively constant regardless of variation in input flow.
Pressure at the bypass port (port 2) may exceed pressure at the priority port (port 3).

OPTION ORDERING INFORMATION

350 210

Bypass pressure
higher than priority

70 0 70 210 350
P = bar

Priority pressure

higher than bypass

FV A - 8 A %
T T T

Nominal . ,
Capacity | Control Setting Range Seal Material
C 23 L/min. 8 T-8A cavity in hex body A* Replaceable N Buna-N
) for pilot operation Orifice )
D 45L/min. Pilot valve to V  Viton
E 95 L/min. be ordered
separately * Customer specified
F 200 L/min. flow setting stamped
on hex.
Flow Settings:

FVCA-8: 0,4 - 23 Lmin.
FVDA-8: 0,4 - 45 L/min.
FVEA-8: 0,8 - 95 L/min.
FVFA-8: 1 -200 L/min.

Visit www.sunhydraulics.com for current list pricing and complete technical information on all Sun products.
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Flow Control Valves, Electro-Proportional

NORMALLY CLOSED THROTTLE

—— )
B
T ol IVV\E -A I
’ ®
c
o]
J Cartridge Dimensions
b Maximum Typical cE Installation
: Nominal Cartridge Cavity a b —————— d Torque
%7 Capacity Model Code X,M D,L,T (Nm)
ouider 40 L/min. FPCC - XCN T-13A 351 222 892 1140 381 45-50
a
@ ##%An additional 50,8 mm clearance is needed for coil installation and removal.
Outlet
@ Inlet
Performance Curves
FPCC
Flow vs. Command Flow vs. Pressure Differential
at 14 bar Differential Spool A Spool B Spool C
" 15 P - 40 o 60 -
C S | |- 100% 100%
£ 90 - £ 10 / S £ % A g £ 40 /\\ 100% &
E ,, £ 7 I 75% £ E 0 / 5% E g /| 7% E
N % Bspool son 5 3 / % 5 2 20 son 5
[ n s o I [s) ] [s)
(<] ASpool O 25% R O 25% R O 25% o2
0 20 40 60 80 100 0 100 200 300 400 0 100 200 300 400 0 100 200 300 400
% Command P = bar P = bar P = bar
® Capable of operating with pressures up to 350 bar. ® For optimum performance, an amplifier with current
® Maximum valve leakage at 24 cSt = 100 cc/min. at 210 bar. sensing and adjustable dither should be used. Dither

should be adjustable between 100-250 Hz.

® Available in either a normally open or normally closed
configuration with three different capacity ranges.

® A wide variety of coil termination and voltage options are
available. See Sun website: Products: Accessories: Coils.

® Manual override force requirement = 10 kg at 350 bar.

® Manual override stroke =2,5 mm.

® Hysteresis with dither = <4% and with DC input = <8%.

® Linearity with dither = <2% and repeatability with dither = <2%.
® Recommended dither frequency = 140 Hz.

® Deadband nominal (as percentage of input) = 25%.

OPTION ORDERING INFORMATION
FPCC - X %% — %%

Maximum | Control* Flow Rate | Coil Options**

Nominal Capacity
C 40 L/min. X No Manual A 04 -6 L/min. See page 188:
Override Coil option information
B 0,6 - 14 L/min. for Electro-Proportional
D Twist/Lock Cartridges.
Dual, Manual C 0,8 - 28 L/min.
Override
D 1 -40L/min.
L Twist/Lock,
Detent, Manual
Override Seal Material
M Manual N Buna-N
Override
V Viton

T Twist/Lock,
Momerlltary > #% Consult the Sun website for
anua complete information on

Override Spool Configurations, the

** See page 178 full line of Coil Options
for information and Embedded Amplifier
on Control Options Coils/Controllers.

Visit www.sunhydraulics.com for current list pricing and complete technical information on all Sun products.
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Flow Control Valves, Electro-Proportional

NORMALLY OPEN THROTTLE

—— ©.
— b T
’ @
c
[ o]
J Cartridge Dimensions
b 1 Maximum Typical cEE Installation
— : Nominal Cartridge Cavity a b ———— d Torque
3 § %7 Capacity Model Code XM D,L,T (Nm)
o 0 er
= " 28 L/min. FPCH - XCN T - 13A 35,1 22,2 89,2 114,0 38,1 45-50
= a
@ | *##%An additional 50,8 mm clearance is needed for coil installation and removal.
Outlet —
@ Inlet
Performance Curves
FPCH
Flow vs. Command Flow vs. Pressure Differential
at 14 bar Differential Spool A Spool B Spool C
< o c S;?ool s 0% 8 20 0% 2 40| r\ 0% 2
£ B Spool £ 10 —— 1% & ' — »% B B 0 =——"1 2% £
3 2 : § k | £ § 10 - % 20 50% E
|| A Spool i 50% O 50% Q [ ° o
o 10 ——— [s) ooy o [ 759 ©
(<} 75% 2 O 75% & O | 1000 2
0 20 40 60 80 100 0 100 200 300 0 100 200 300 0 100 200 300
% Command P =bar P = bar P = bar
Capable of operating with pressures up to 350 bar. ® Available in either a normally open or normally closed
Maximum valve leakage at 24 ¢St = 100 cc/min. at 210 bar. configuration with three different capacity ranges.
Hysteresis with dither = <4% and with DC input = <8%. ® Low leakage levels in the closed position.
Linearity with dither = <2% and repeatability with dither = <2%. ® For optimum performance, an amplifier with current sensing and

adjustable dither should be used. Dither should be adjustable
between 100-250 Hz.

® A wide variety of coil termination and voltage options are
available. See Sun website: Products: Accessories: Coils.

Recommended dither frequency = 140 Hz.

Deadband nominal (as percentage of input) = 25%.
Manual override force requirement = 10 kg at 350 bar.
Manual override stroke =2,5 mm.

OPTION ORDERING INFORMATION
FPCH- X %% - % %%

Nominal | | |
Capacity Control* Flow Rate Coil Options™**

C 28 L/min. X No Manual C 0,8-28 L/min. See page 188:
Override Coil option information
A 04 -6L/min. for Electro-Proportional
D Twist/Lock Cartridges.
Dual, Manual B 0,6 - 14 L/min.
Override

L Twist/Lock,

Detent, Manual Seal Material
Override
N Buna-N
M Manual
Override V Viton

T Twist/Lock,
Momentary,
Manual
Override
#% Consult the Sun website for
complete information on
Spool Configurations, the

** See page 178 full line of Coil Options
for information and Embedded Amplifier
on Control Options Coils/Controllers.

Visit www.sunhydraulics.com for current list pricing and complete technical information on all Sun products.
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A Sun Amplifier,
Controlling a Sun Coil,
Powering a Sun Valve:

Sun Hydraulics’ Optimized Solution

Electro-Hydraulic Proportional Valves
WITH ON-BOARD ELECTRONICS

Sun’s proportional hydraulic cartridge valves:

B Available in a wide array of pilot, single-stage and two-stage versions.
Affordable for mobile and industrial applications.

Systems become more efficient and versatile.

Circuits become less complicated hydraulically.

System plumbing and wiring are simplified.

Proportional pilot valves incorporated as the pilot control option can
mount directly into any of Sun’s ventable and pilot operated cartridges
which are configured to accept the pilot. This versatility allows
proportional control of high pressures and high flows with the
power consumption of a much smaller valve.

And Sun’s electro-proportional valves with embedded electronics
can be mounted close to actuators for improved performance, while
minimizing system wiring and plumbing.

All Sun Proportional, Ramping and Power Saver Amplifiers offer
improved efficiency, precise control, and enhanced reliability.
Performance is optimized with Sun proportional valves —

valve, coil, and amplifier are matched (serialized) for

easy “plug and play”. And, assemblies are ultrasonically

welded and polyurethane potted for excellent environmental ‘5‘*
protection.

See catalogue pages: 14 (RBAP), 15 (RBAN), 16 (RP*C-8), 17 (RP*S-8), 23 (RV*D-8), 31 (RS*C-8),
36 (PB*B-8), 43 (PRDL), 44 (PRDP), 45 (PP*B-8), 46 (PV*A-8), 90 (FPCC), and 91 (FPCH).

View our full range of Electronic Products, Cartridges and Manifolds,
call your Sun Distributor or consult the Sun web site:

www.sunhydraulics.com

Products: Cartridges: Electro-Proportional: View All Electro-Proportional Cartridges.
Products: Cartridges: Coils or Coil Search.
Standard and Embedded Coil Options are listed at the bottom of each cartridge web page.
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