<& Flow valves

4.1
42
43
4.4
45
46

4.7

4.8

4.9

Throttle and throttle check valve, types MG/MK

Throttle and throttle check valve, types DV(P)/DRV(P)...10
Fine throttle valve, type F

Double throttle check valve, type Z2FS6...L4X

Double throttle check valve, type Z2FS6, 10, 16, 22

Flow control valve, type 2FRM6 and rectifier plate, type Z4S6
Flow control valve, type 2FRM5, 10, 16 and

rectifier plate, type Z4S5, 10, 16

Flow control valve, types Z2FRM6 and 2FRM6K

Flow control valve, types Z2FRM10 and 2FRM10K

4.10 Check-Q-meter type FD...L2X
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NO. HL-EN-MG/MK 04/2023

01/04

4.1

Throttle and throttle

check valve

Type MG/MK

Sizes 6 to 30
Up to 315 bar
Up to 400 L/min

Contents

Function and configuration
Ordering code

Technical data
Characteristic curves

Unit dimensions

02
02
03
03
04

Features

- Suitable for direct in-line mounting
- Pressure and viscosity dependent

0413



02/04  Hengli hydraulic | Hydraulic components Throttle and throttle check valve | Type MG/MK

Function and configuration
Valve types MG and Mk are throttle and throttle check valves with viscosity and pressure dependent.

-Type MG (throttle valve)

This valve throttles in both flow directions. Fluid flows through side hole (3) to the throttling orifice (4)
formed between the valve body (2) and the adjustable sleeve (1). The cross-section of throttling orifice (4)
may be steplessly varied by rotating the sleeve (1).

-Type MK (throttle check valve)

In throttling direction, the spring (6) and the fluid presses the poppet (5) onto its seat, check valve is
blocked. Fluid flows via the side hole (3) to the throttling orifice (4), formed between the valve body (2)
and the adjustable sleeve (1).

In the opposite direction, fluid pressure acts on the face of the poppet (5), check valve is opened and fluid
flows freely. At the same time, part of the fluid flowing through the annular groove gets self-clearance as
the desired effect.

5431 6 2

>

) NN BN
S gl
MG version MK version
Ordering code
!

L1 Jolreag | [+]
|

Further details in clear text

_ No code = NBR seals
Throttle valve =MG v = FKM seals

Throttle check valve =MK

Threaded connection

Nominal size 6 =6 doe ot
Nominal size 8 =8 N? code= chread
Nominal size 10 =10 2= Metric threa
Nom!nal s!ze 15 =15 12= L2 series
Nominal size 20 =20

Nominalsize 25 =25 G= Threaded connection
Nominal size 30 =30
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Throttle and throttle check valve | Type MG/MK Hydraulic components | Hengli hydraulic 03 /04

Technical data

Size 6 8 10 15 20 25 30

Weight kg 0.3 0.4 0.7 1.3 2.2 3.6 4.5

Max.operating pressure bar 315bar, 210bar (NPTF1 1/4, NPTF1 1/2)

Cracking pressure for

type MKg P bar 0.5

Max.flow-rate L/min 400

Viscosity rangge mm?/s 10 to 800

Fluid temperature range °C -30°Cto +80 °C

Fluid Mineral oil; Phosphate ester

Degree of contamination Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1S04406

Characteristic curves (Measured at 9,,=40°C £5°C, using HLP46)

AP-Q curves via check valve, with closed throttle (type MK)

MK6 MK8 MK15 MK20 MK25
B 53 53
L3 K3 L3
K K K
E=] =1 = 2
£ 2 Mkio Z 2 / g /MK3O
@ @ @
s // yd s ./ 51 >
e L LS ¢ g |
4 ¢ o0 g 0
= 10 20 30 40 50 & 50 100 150 200 100 200 300 400
Flow (L/min) — Flow (L/min) — Flow (L/min) —
AP-Q curves via open throttle (type MG and MK)
Rl ‘ 10 I 1 ‘
T _|size10 \ T s
= 8 Size6| Size8 e = 8 ‘ | Size25 Size 30
© 6 / ] & 6 Size 20 /|
2 ] / Size15] a / 7
= [ 1/ = / A 7
s 4 / s 4 J |/
g 3 S 3 VA
2 2 / & 2 7
5 - 5 / 4
[} (o)
5 o5 / / 5 05 V7
a - M | ey
2 01 2 0.1 4~
[ A o
0 20 40 60 80 100 120 0 100 200 300 400
Flow (L/min) = Flow (L/min) =
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04/04  Hengli hydraulic | Hydraulic components Throttle and throttle check valve | Type MG/MK

Unit dimensions (MKand MG are the same) (Dimensions in mm)
L1
T1 S2
I @\ F
— | [=)
g )
D1
Size D2 L1 s1 $2 T1
G | Metric | NPTF SAE
6SAE 65 12
6 | GL/4 |M14X15|NPTF1/4| (o 700 34 | saters) | 22 2 | (sar14)
8SAE 38 65 24 36 12
8 | G3/8 MISXL5INPTF3/8|  (3/416) | (SAE=48) | (SAE=T7) | (SAE=30) | (SAE=45)| (SAE=17)
10SAE 80 14
10 | G1/2 |M22XL5|NPTF1/2| 78" 48 | sap=o3) | 30 46 | (sAE=20)
12SAE 100 16
15 | G3/4 | M2Tx2 | — (11/16-12) 8 |(sa=113)| 4 | (sAE=22)
16SAE 110 18
20| 61 | M33x2| — (15/16-12) 2 |(saE=120)| 46 0| (sAE=22)
NPTF1 |  20SAE 130 20
25 |GL1/4] M42x2 | T ) (15/8-12) 87 |(sAE-140)| ° 85 | (saE=22)
NPTF1 |  24SAE 150 2
30 [GL1/2) Ma8x2 | Ty " | (17/8-12) 3 |(sae=160)| O 0| (saE=24)
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NO. HL-EN-DV(P)/DRV(P)...10 01/2017 01/08

4.2
Throttle and throttle
check valve
Type DV(P)/DRV(P)...10
Sizes 6 to 30
Up to 350 bar
Up to 375 L/min
Contents Features
Function and configuration 02 - For direct in-pipe mounting
Symbols 02 - For control panel mounting
Ordering code 03 - Threaded connection
Technical data 03 - Good repeatability of set values due
Characteristic curves 04 to color scale
Unit dimensions 05-08 - Variant, optional:
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02/08 Hengli hydraulic | Hydraulic components Throttle and throttle check valve | Type DV(P)/DRV(P)...10

Function and configuration

Throttle valve of type DV, DVP and check valve of type DRV, DRVP are flow control valves to adjust
movement speed of actuators simply and exactly. These valve can also be used as shut-off valve when
completely shut.

The scale of triangle shows how large the flow is (The larger the triangle is and the greater the flow is). At
the same time, for resetting again, it can be restored to the preset position.

il %éf

Type DV, DVP

Type DRV, DRVP

Symbols

Type DV, DVP Type DRV, DRVP
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Throttle and throttle check valve | Type DV(P)/DRV(P)...10 Hydraulic components | Hengli hydraulic 03 /08

Ordering code
L fegor | ]+
| Further details in clear text
T:rott:e vzlvek l iDV No code = NBR seals
Throttle check valve =DRV v - FKM seals
1S'hLea(lietd connestlon iNPo code Threaded connection
ub-plate mounting = No code= Inch thread
Nominal size 6 =6 2 = Metric thread
Nominal size 8 =8 _ -
Nominal size 10 =10 10= 10 Series
Nominal size 12 =12 1= Steel valve body
Nominal size 16 =16 . " .

. . -= For direct in-line mounting
Nominal size 20 =20 S= For Control panel mountin
Nominal size 25 =25 P &
Nominal size 30 =30
Technical data
Size 6 | 8 [ 10 ] 12 ] 16 ] 20 25 [ 30
Max. Operating pressure bar 350
Checl.< valve bar 05
cracking pressure

Type DV 012 053 |07 |09 |15 |25 (33 [38
. Type DVP 025 |0.7 1.0 13 2.6 4.3 8.3 11.2
Weight ————kg
Type DRV 0.13 0.6 0.7 0.9 1.5 3.1 4.1 5.3
Type DRVP 0.26 0.7 1.0 1.4 2.7 4.7 8.8 12.2
Fluid Mineral oil; phosphate ester
Fluid temperature range °C -20 to +80
Viscosity mm?/s | 2.8~500
Installation position Optional
Degree of contamination Maximum permissible degree of fluid contamination:
& Class 9. NAS 1638 or 20/18/15, 1S04406
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04/08 Hengli hydraulic | Hydraulic components Throttle and throttle check valve | Type DV(P)/DRV(P)...10

Characteristic curves (Measured at 9,,=40°C £5°C , using HLP46)

Flow direction: A to B relation of differential pressure AP to flow Q in constant throttle position

Throttle position (No. of turns) Throttle position (No. of turns)
02505115 225 3 3.5 4 025051152253 354 45555 6
00 100 /
— 80 I / -~ 80 / 6.5
g & TV 8 60 1/ e Ts
= /] - = I/ A A
€ 40 > 4.5 =40 e~ =8
prgin= W77y 7
S . =/l Z
g - // //// ° g 10 ﬁ
2 10 —— 2 5
¢ 5 — Type DVP/DRVPG | 4 Type DVP/DRVP10
o — Type DV/DRV6 o Type DV/DRV10
0 2 4 6 8 10 12 14 0 10 20 30 40 50 60 70 75
Flow (L/min) — Flow (L/min) =
Throttle position (No. of turns) Throttle position (No. of turns)
0251152 25 3 35 4 45 05051 152253354455 55 6 657158859
100 , I 100 95
— 80 5 — 80 .
5 5 10
E ol 5 sy P
s o] A 1117,
s 4 b= 4
5 , A o A
i i
£ 20 £ 20
g 10 ” g 10
2 s “ 2 5
4 Type DVP/DRVPS 4 Type DVP/DRVP12
o Type DV/DRVS o Type DV/DRV12
0 10 20 30 40 50 60 0 20 40 60 80 100 120 140
Flow (L/min) = Flow (L/min) =
Throttle position (No. of turns) Throttle position (No. of turns)
1000‘250‘511.522.533,54 45555 6 65 7.5 8 160 0505115253 354 45 5 55 6
— 80 ’ / /| 8.5 80 III / 1 les
5 i h/// 9 5 W/ ?
o 60 % 7 los s % 7.5
s Wl gy s ol gz
b= 40 /// pm 10 b= 40 w7z S 8.5
|- 297255 g 2222
5 A 5 / ZZZ=
o 10 Z o 10
> >
5
g 5 Type DVP/DRVP16 2 Type DVP/DRVP20~30
& Type DV/DRV16 & Type DV/DRV20~30
0 25 50 75 100 125 150 175 0 50 100 150 200 250 300 350
Flow (L/min) = Flow (L/min) =
Type DRV
Flow direction: Bto A P-Q curve of Free flow via open check valve
600 T v
|
500 RS T
T QQ‘éfrfp i
< 400 s =
= T
£ 300 [/ S
N Noa——————
5 200 E/“)R'ﬂl I ————
= N10 1
100 el DF — DRV8
P — — DRV6

0 2 4 6 8 10 12 14
Pressure differential (bar) =
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Throttle and throttle check valve | Type DV(P)/DRV(P)...10 Hydraulic components | Hengli hydraulic 05 /08

Unit dimensions

- Threaded-connection (Type DV) D2 Size 6-16

Small round screw nut
GB/T 810

Max.6 thickness
mounting panel

WV )

H3/(Open)

D4

| I
H2 (Close)

P
\&

1.2

\‘ sw

Size 20-30

Q (with hexagonal knob)

|
N\l [

L2

1 Flow increases with anti-clockwise rotation 3 Throttle fully opens
2 Flow reduces with clockwise rotation 4 Throttle closes
Size WXH ®D1 | D2 D3 D4 H1 | H2 H3 L1 L2 |SW
6 20X20 15 | 24 | G1/8 M10X1 M12X1.25 10 64 68 | 19.5| 39 9
8 34X30.5 | 20 | 29 | G1/4 | M14X1.5 M18X1.5 |12.5| 83 90 | 32,5635 12
10 [36.5X38.5| 20 | 29 | G3/8 | M18X1.5 M18X1.5 16 | 95 | 103 | 33 66 12
12 37X38 26 [37.5| G1/2 | M22X1.5 M22X1.5 |17.5/101.5/109.5| 44.5 | 80 14
16 45X52 26 [37.5| G3/4 M27X2 M22X1.5 |22.5| 124 [134.5| 44.5 16
20 | 57X56.5 | 38 | 50 Gl M33X2 M36X1.5 26 |162.5/178.5| 495 | 99 |19 18
25 63X66 38 | 50 |G11/4| M42X2 M36X1.5 30 | 167 | 186 | 54.5 | 109 | 19| 20
30 73X76 38 | 50 |G11/2| M48X2 M36X1.5 35 |177.5| 196 | 54.5 | 109 | 19| 22
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06/08 Hengli hydraulic | Hydraulic components Throttle and throttle check valve | Type DV(P)/DRV(P)...10

Unit dimensions

+ Threaded-connection (Type DRV) D2 Size 6-16

Small round screw nut
GB/T 810

Max.6 thickness
mounting panel

H3/(Open)

]
i

B84 O
l‘i‘ SwW

Size 20-30

Q (with hexagonal knob)

|
Nl

L2

Size| WXH |®D1|®D2 D3 D4 H1 | H2 | H3 | L1 | L2 |SW

6 20X21 15 | 24 | G1/8 | M10X1 M12X1.25 | 10 | 65 | 70 | 28 | 46 9
8 34X35 20 | 29 | G1/4 | M14X1.5 M18X1.5 15| 87 | 94 | 38 | 645 12
10 | 36.5X41 | 20 | 29 | G3/8 | M18X1.5 M18X1.5 16 | 98 | 105 [455| 71 12
12 37X42 26 |37.5| G1/2 | M22X1.5 M22X1.5 |17.5| 105 | 113 | 48 | 81 14
16 45X54 | 26 |37.5| G3/4 | M27X2 M22X1.5 |22.5| 124 |134.5|56.5| 89 16
20 57X59 38 | 50 | Gl M33X2 M36X1.5 26 |162.5(178.5| 80 | 128 |19 18
25 63X70 38 | 50 |G11/4] M42X2 M36X1.5 30 | 170 |186.5| 98 | 144 | 19| 20
30 73X80 38 | 50 |G11/2] M48X2 M36X1.5 35 | 180 |195.5| 105 | 145 |19 | 22

1 Flow increases with anti-clockwise rotation 2 Flow reduces with clockwise rotation
3 Throttle fully opens 4 Throttle closes
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Throttle and throttle check valve | Type DV(P)/DRV(P)...10 Hydraulic components | Hengli hydraulic 07 /08

Unit dimensions

+ Sub-plate mounting (Type DVP)
v

G Size 6-16
m
I u
~ (=%
Q|
< |
w o |E ol Small round screw
33
=E Aopen
. - _C 1 B close
N ‘ ‘ T
i
! 11
B AI.U 77’7I7’} } C D
R i ¢ i
| Il
| Ll
) P 2X PSmax !

W Size 20-30

(with hexagonal knob)

bt

T H
N} nXE;F
K Valve fixing
L screw holes

Valve fixing screws:
GB/T 70.1-10.9

{/710.01/100mm

Dimensions of Requirement for
mounting surface mounting surface
Size A B C D n E F G H J K L M N
6 66 61.5 10 18 4 | M6 12 24 - 19 38 41 | 285 | 415
8 89.6 | 82.7 21 | 305 4 | M6 12 29 - 35 [ 635 ] 67 | 335 46
10 104 96 29.5 | 40 4 | M6 12 29 - 335] 70 | 723 | 38 51
12 109 | 100.5 | 29 38 4 | M6 12 | 375 - 38 80 82 | 445 | 5715
16 133 | 1223 | 41 52 6 | M8 16 | 375] 38 76 104 | 107 | 54 70
20 177 161 49 61 6 | M8 16 50 | 475 | 95 127 | 129 60 76.5
25 185 170 55 | 685 | 6 |M10| 20 50 60 120 | 165 | 168 76 100
30 195 179 63 79 6 |M12| 24 50 | 715 ] 143 | 186 | 186 92 115
Size| O P R S T v W SW Vale fixing screw
6 1.6 16 |O-ring7X1.5 5 9.5 | 185 | M12X1.25 - M6 X 20
8 4.5 25.5 |0-ring12.3X2.4 8 | 143 31 M18X1.5 - M6 X 30
10 4 25.5 |0-ring12.3X2.4 10 | 17 31.5 M18X1.5 - M6 X 40
12 4 30 |O-ring 15X2.65 12| 21 36.5 M22X1.5 - M6 X 40
16 | 114 54 |O-ring19X3 15| 14 49 M22X1.5 - M8 X 55
20 19 57 |O-ring30X3 20 | 17 47 M36X1.5 19 M8 X 60
25 | 20.6 | 79.5 |O-ring32X3 25| 15 7 M36X1.5 19 M10X70
30 | 23.8 95 |0-ring34.52X3.53 | 30 | 15 85 M36X1.5 19 M12X80
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08/08 Hengli hydraulic | Hydraulic components Throttle and throttle check valve | Type DV(P)/DRV(P)...10

Unit dimensions

+ Sub-plate mounting (Type DRVP)

G Size 6-16

Small round screw

\
P T uteByT 810
Aopen
Cj ‘ . B close P

7 —/\
{ J

1

SW

Max.6 thickness
mounting panel

Size 20-30
(with hexagonal knob)
Valve fixing screws:
. GB/T 70.1-10.9
\ oV

[/770.01/100mm
K Valve fixing 0.8
L screw holes

Dimensions of
mounting surface

Requirement for
mounting surface

Size A B C D n E F G H J K L M N
6 67 62.5 9 19 | 4 M6 12 24 - 19 | 415 | 43 | 285|415
8 90 83 19 31 | 4 M6 12 29 - 35 63 67 | 335 | 46
10 103 95 30 [ 385 4 M6 12 29 - 335 | 70 72 38 51
12 112 | 1035 | 29 41 | 4 M6 12 | 375 - 38 80 84 | 445 | 57.5
16 132 | 122 41 51 | 6 M8 16 | 375 38 76 | 104 | 107 | 54 70
20 176 | 161 48 60 | 6 M8 16 50 | 475 ] 95 | 127 | 131 | 60 | 76.5
25 186 | 171 55 70 | 6| M10 | 20 50 60 | 120 | 165 | 169 | 76 | 100
30 195 | 180 63 79 | 6| M12 | 24 50 | 715 ] 143 | 186 | 190 | 92 | 115

Size 0 P R S T \Y W SW Vale fixing screw
6 1.6 16 |O-ring7X1.5 5 6.4 10 |M12X1.25| - M6X20
8 4.5 | 25.5 |0-ringl2.3X2.4 8 9.3 | 25.8 | M18X1.5 - M6 X 30

10 4 25.5 |0-ringl13.2X2.4 10 | 10 | 24.5 | M18X1.5 - M6 X 40

12 4 30 |O-ringl5X2.65 12 | 21 | 31.5 | M22X1.5 - M6 X 40

16 11.4 | 54 |0O-ringl9X3 15 14 41 | M22X1.5 - M8 X 55

20 19 57 |O-ring30X3 20 | 17 44 | M36X1.5 | 19 M8 X 60

25 20.6 | 79.5 |O-ring32X3 25 15 62 | M36X1.5 | 19 M10X70

30 23.8 | 95 |0-ring34.52X3.53 30 | 15 72 | M36X1.5 | 19 M12 X80
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NO. HL-EN-F01/2017

Fine throttle valve

Type F

Sizes 5and 10
Up to 210 bar
Up to 80 L/min

Contents

Function and configuration
Ordering code

Technical data
Characteristic curves

Unit dimensions

02
02
03
04-05
06

4.3

Features

- Sub-plate mounting

- Threaded connections
- Manifold mounting

- Lockable rotary knob
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02/06  Hengli hydraulic | Hydraulic components

Function and configuration

Fine throttle valve | TypeF

Flow control valves, type F are fine throttle valves with orifice . 2
They are basically comprised of housing (1), adjustment
element (2) and thin-blade orifice (3). Throttling flow is almost
independent of temperature variations.
Throttling flow from A to B is carried out at orifice aperture (4). 1
The throttle opening is adjusted by rotating cylindrical spool (5). 3
The low dependence on temperature is due to an thin-blade 5 4
orifice. i
B%L A Al A//a/ 8
N
Flow direction:A—B 5
A e B
Ordering code
T I
F 3 n T *

Fine throttle valve | Further details in clear text
Nominal size 5 =5 No code = NBR seals
Nominal size 10 =10 v o= FKM seals
For manifold mounting =K Threaded connection
For threaded connection =G No code= Inch
For sub-plate mounting =P 2 = Metric
L20 to L29 Series (version K) =L2X Size 5 Size 10
(L20 to L29: unchanged installation Non-linear Non-linear Linear
and connection dimensions) Orifice 0.2=0.2Q Orifice 2=2L
L30 to L39 Series (versions Gand P) =13X Orifice 0.6=0.6Q Orifice 5=5Q Orifice 5=5L

. . . Orifice 1.2=1.2Q Orifice 10=10Q Orifice 10=10L
(L30 to L39: unchanged installation Orifice3=3Q | Orifice16=16Q | Orifice 16=16L
and connection dimensions) Orifice6=6Q | Orifice25=25Q | Orifice 25=25L

Orifice 10=10Q Orifice 50=50L
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Fine throttle valve | TypeF

Hydraulic components | Hengli hydraulic

Technical data
Installation position Optional
- Manifold mounting kg 1
Weight - Theaded connection kg 1.6
- Sub-plate mounting kg 1.8
Fluid Mineral oil suitable for NBR and FKM seal
ui
Phosphate ester for FKM seal
Maximum permissible degree of fluid
Degree of contamination contamination: Class 9. NAS 1638 or 20/18/15,
1S04406
-30 to +80 (NBR seal)
Fluid temperature range °C
-20 to +80 (FKM seal)
Viscosity range mm?/s |2.8 to 380
Max.operating pressure bar 210
Max. flow-rate L/min |80
Adjustment angle ° 300
- at 100 bar Nm 11
Operating torque
- at 200 bar Nm 1.8
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Fine throttle valve | TypeF

04/06 Hengli hydraulic | Hydraulic components

(Measured at 9,;=40°C £5°C, using HLP46)

Characteristic curves
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05 /06
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Scale value

Hydraulic components | Hengli hydraulic

Scale value

(Measured at 9,;=40°C £5°C , using HLP46)

Scale value
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Characteristic curves

Fine throttle valve | TypeF
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06/06 Hengli hydraulic | Hydraulic components Fine throttle valve | TypeF

Unit dimensions (Dimensions in mm)

- For thread connection and sub-plate mounting

_ ®56 1 Rotary knob safety lock (lock in any position)
154 ®40 Rotates through 300° =10 scale divisions
7 2 Scale disc
Gl/414 3 Nameplate
s (M14X15) 4 O-ring12X2.5
~ ©25;1 5 Cover plate Size 5 10
I (only available in H1 56 58
T 3 threaded connection)
. H2 105 107
x 4 H3 95 97
= £/ 10.01/100mm] He | 122 | 124
. 0.8,
(Gd{ii‘; 5 a H5 26 22
60 5 e { s H6 30 27
5 Requirement for HT 12 14

mounting surface

- For manifold mounting
1 Rotary knob safety lock

K ®56 (lock in any position) Rotates
a 43 2 through 300° =10 scale divisions
2 Scaledisc 3 Nameplate
10 4 Fitdepth
\ ! [ /, 958 5 4 pcs screws: GB/T70.1-M5X 16-10.9,
0 | | tightening torque M, =6.1Nm
T I i e
d
¢ Size 5 10
43 s H1 16 18
60 H2 93 95
H3 120 122
25
M5;13
$11;1 2 .
o7 1 Valve mounting surface
T % 2 Surface ground
1S 3 Valve mounting holes
= 2 | 4 @20 keep free for
Tlee g i Q2 valve function
— I 5 Front panel cut-out
Ordering type | Weight D1 D2 Tl Valve mounting screw M,
G44/01(02) 0.9kg G1/4(M14X1.5) | 25 12 4 cylinderical screws 6.1Nm
G45/01(02) ) G1/2(M22X1.5) 32 14 M5X50(GB/T70.1-10.9) )
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NO. HL-EN-Z2FS6...L4X 06/2023 01/06

4.4
Type Z2FS6...L4X
Size 6
Up to 315 bar
Up to 80 L/min
Contents Features
Function and configurations 02 - Sandwich plate valve
Ordering code 03 - Porting pattern to DIN 24 340 form A
Symbols 03 and 1S04401
Technical data 04 - For limiting the main or pilot fluid flow of 2
Characteristic curves 04 actuator connections
Unit dimensions 05 - For meter-in or meter-out control
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02/06  Hengli hydraulic | Hydraulic components Double throttle/check valve | Type Z2FS6..L4X

Function and configuration

Valve type Z2FS 6 is a double throttle/check valve with sandwich plate structure.

It is used to control the flow by changing the throttling. In the opposite direction, fluid flows freely
through the check valve.

For meter-in control fluid passes from port Al to port A2 via the throttling point (1), which is made up
of the valve seat (2) and the throttling spool (3). The throttling spool (3) is axially adjustable through the
adjustment screw (4).

Fluid flows from A2 to Al, valve seat (2) is opened against spring (5) and valve acts as check valve.
Depending on the installation position, the throttling effect may be arranged as a meter-in or a meter-out
control.

Standard version used for controlling main flow (Z2FS6.../2Q)
In order to change the velocity of an actuator (limiting of main flow),
the double throttle/check valve is installed between the directional valve and the sub-plate.

Fine control version used for controlling pilot flow(Z2FS6.../1Q)

In order to limit the pilot flow, the double throttle/check valve
is installed between the main valve and the pilot valve.

Type: Z2FS6-2-L4X/2Q

This installed position is for meter-in control
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Double throttle/check valve | Type Z2FS6...L4X Hydraulic components | Hengli hydraulic 03 /06

Ordering code

I I
rs| o] | Tuxg | [+

| Further details in clear text

Double throttle/check valve

. . No code = NBR seals
Nominal size 6 =6 vV = FKM seals
Throttle/check valve portsAand B = - 10= With fine control
Throttle/check valve port A =A 20= Standard version
Throttle/check valve port B =B

Lax V= Series L40 to L49

Screw with locknut and protective cap =2

(L40 to L49: unchanged installation
and connection dimensions)

YLength of series L4X double throttle/check valve which are made by our company is 6 mm longer
than that of Rexroth valve. Please pay attention when you order.

Sym bols (®=valveside, @ =sub-plate side)

Type:Z2FS6-...-L4X/ (meter-in control) Type:Z2FS6-...-L4X/ (meter-out control)
@ 3 @ q
P Ao 1B T P Ao % T
Type:Z2FS6A-...-L4X/ (meter-in control) Type:Z2FS6A-...-L4X/ (meter-out control)
© @
P A B T P Ao |B T
Type:Z2FS6B-...-L4X/ (meter-in control) Type:Z2FS6B-...-L4X/ (meter-out control)
@ D |
P Al @ B T P Al @ % T
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04/06 Hengli hydraulic | Hydraulic components Double throttle/check valve | Type Z2FS6..L4X

Technical data
Fluid Mineral oil suitable for NBR and FKM seal
ui
Phosphate ester for FKM seal
. -30 to +80 (NBRseal)
Fluid temperature range °C

-20 to +80 (FKM seal)
Viscosity range mm?*/s |10 to 800

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1IS04406

Degree of contamination

Max. working pressure bar 315
Max. flow-rate L/min 80
Weight kg Approx. 1.0

Characteristic curves (Measured at 9,,=40°C £5°C,, using HLP46)

AP-Q, curve-Z2FS6-...-L4X/2QV AP-Q, curve-Z2FS6-...-L4X/1QV
Throttle setting in turns Throttle setting in turns
23 4 5 6 7 8 234 5 6 7 8 9 10 11115
250 7 250 //,
200 / 4° 200 / /A
/// / ;//
150 //// Y 10 150 / /;
)4 /|
W00 H 1/ 7TAN . 9 WA
g0 HU L 4 L/ g0 IH / 4
20 HEH. / / 70 IHY /)
to Wi/ T/ A A T I 11/ i
] I N AIIav.D AV 4V, o (L HITATATAVAY/ 4
T x LAY/ 7 iy (111 /
E 30 / / //4/ _\g/ 30 / / V.
s 20 ,// s 20
g /
g 10 VVi04% g 10
£ Y, £
5 5 Y 5
g ' g
2 2
¢ ¢
o o
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Flow (L/min) — Flow (L/min) —
s
8 e
s 10 <
c
—
£ 5
g //
2
g 0 10 20 30 40 50 60 70 80

Flow (L/min) —
Through check valve (throttle closed)
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Double throttle/check valve | Type Z2FS6...L4X Hydraulic components | Hengli hydraulic 05 /06

Unit dimensions (Dimensions in mm)

Type:Z2FS6A-...-L4X/ ...

58 2 87

—~

X%%,IE H T
<1 [Z710.01/100mm |

9 4 P e1xa0 -6 7 %0-8

Type:Z2FS6B-...-L4X/...
1

22.6
C
22.6

Requirement for

7 87 2 mounting surface
10
o —H Fﬁﬁ
X—‘QK\E s —X
Sl o
< 6 °
L exao /\7
Type:Z2FS6-...-L4X/ ... 205
58 2 1 2 21.8
4XM5;10 19
i Valve fixing 10.3
X—< —X screw hole
@ H 9 =% L] e
” ] H—_J A B wln
6 ™ E}ﬂ( Vi~
< P Qi
4 — PN Y N
o Pl e1x40 :7 M =
4XP7.6 max ﬂ 8 S
o(n|—
42 87 42
34X®54 405 _ 255 AXDTS Dimensions of
™ — mounting surface
| LWy (gl |«
Nk :}H“ AosTe ] ] T
o p Lt Valve fixing screws:
ol 1w Q M5 according to GB/T 70.1-10.9,
sl wlS the length according to sandwich,
10.3 Tightening torque M, =8.9Nm,
19
278 | must be ordered separately.
64
1 Nameplate
2 Adjustment element "2" 8 For adjustment elements:
3 Valve fixing holes turn anti-clockwise=increases flow
4 Lockable nut S=10 turn clockwise=decreases flow
5 Internal hexagon screw S=5 9 To change from meter-in to meter-out,
6 0-rings9.25X1.78 (PortA, B, P, T) rotate the unit around the 'X-X' axis
7 O-ring plate 10 End cap S=22
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06/06 Hengli hydraulic | Hydraulic components

‘ China ‘ America
+864001018889 | +016309953674
‘ Germany ‘ Japan

+49 172 3683463 +81 03 6809 1696

0436

Double throttle/check valve | Type Z2FS6..L4X

© This brochure can be reproduced, edited, reproduced or
transmitted electronically without the authorization of Hengli
Hydraulic Company. Due to the continuous development of
the product, the information in this brochure is not specific to
the specific conditions or applicability of the industry, thus,
Hengli does not take any responsibility for any incomplete or
inaccurate description.



NO. HL-EN-Z2FS6, 10, 16, 22...30 06/2023 01/06

4.5
Type Z2FS6, 10, 16, 22...30
Sizes 6, 10, 16, 22
Up to 350bar
Up to 360 L/min
Contents Features
Function and configurations 02 - Sandwich plate valve
Symbols 02 - Porting pattern to DIN 24 340 form A
Ordering code 03 and 1S04401
Technical data 03 - For limiting the main or control fluid flow
Characteristic curves 04 of 2 actuator connections

Unit dimensions 05-06
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02/06  Hengli hydraulic | Hydraulic components Double throttle/check valve | Type Z2FS6,10,16,22..30

Function and configuration

Valve type Z2FS is a double throttle/check valve with sandwich plate structure.

It is used to control the flow by changing the throttling. In the opposite direction, fluid flows freely
through the check valve. For Z2FS10, depending on the installation position, the throttling effect may be
arranged as a meter-in or a meter-out control. While for Z2FS16 and 22, depending on the model (S or
S2) throttling may take place in either meter-in or meter-out, and at the same time the two operating oil
chambers are connected.

|

ieak s
=3 I

Iz
. N et

\
v VvV A A A A Vv
T AV P VB X Y

Structure chart of double throttle/Check Valve

Symbols
Size 6:
{' g l} E' g l}
P Al @ 18 T P Al @ 18 T
Type:Z2FS6-30/ (meter-in control) Type:Z2FS6-30/ (meter-out control)
Size 10:
E» ® »
P Al @ | T P Al @ |B T

Type:Z2FS10-30/ (meter-in control) Type:Z2FS10-30/ (meter-out control)

i 1 1 ® 9 1 @ =valve sid
=valve side
‘( } ] {( (" } @ =sub-plate side

B YT Lpix! at@ ?8 YT

Size 16, 22:

i

A

@

\
|
\

\
L'plx

®

T
|
|
|
|
|
L

Type:Z2FS...-30/ (meter-in control) Type:Z2FS...-30/ (meter-out control)
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Double throttle/check valve | Type Z2FS6,10,16,22...30

Hydraulic components | Hengli hydraulic 03 /06

Ordering code
o] sl | -]
Double throttle/ | Further details in clear text
check valve
No code = NBR seals
Nominal size 6 =6 V= FKM seals
Nominal size 10 =10 No code= Meter-in /meter-out control
Nominal size 16 =16 S= Meter-in contro
Nominal size 22 =22 S2= Meter-out control
) Note: overturning the Z2FS10 by 180° the
L30 Series =30 throttling effect can be arranged as a meter-in
or meter-out control.
Technical data
Installation position Optional

Flow direction

One direction throttle, return through the check valve
by another direction

. Mineral oil suitable for NBR and FKM seal,

Fluid
Phosphate ester for FKM seal

Fluid temperature range °C -20 to +80

Degree of contamination Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1SO4406

Viscosity range mm?/s 10 to 800

Max.operating pressure bar to 350

Nominal size 6 10 16 22

Weight kg 0.9 3.1 4.7 8
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04/06 Hengli hydraulic | Hydraulic components Double throttle/check valve | Type Z2FS6,10,16,22..30

Characteristic curves  (Measured at 8,;=40°C +5°C , using HLP46)

Loq 3
& 3 L
£ 2 £ 2
5 -
2 8
¢ [T LH
2 0 5 10 15 20 2 0 20 40 60 80
2 Flow (L/min) — ® Flow (L/min) —
& AP-Q curve through 2 AP-Q curve through
the check valve (Z2FS6) [ the check valve (Z2FS10)
+ 8 L4
s 6 S 3
g 4 ] £ 2
8 2 8 1 —
P L
2 0 25 50 75100 125 150 175 200 225 250 2 0 30 60 90120 150 180 210240 270 300 330 360
3 Flow (L/min) — 8 Flow (L/min) —
= AP-Q curve through the check valve (Z2FS16) = AP-Q curve through the check valve (Z2FS22)
6 345 6 612 7 712 8 81/2 9
100 44125 512 6 112 180 568 77 .
w7
1 7 B e =
5 | s HEH —ra
L o | 17 7 /1 / /7
60 710 & 100 1/ /17 7 e
= / =1 = ] ]/ 1/ 7 =1
= 40 A8 Z = Ji—7 / e 10 £
5 1 /s < 5 7 77 £
5 y &7/ =4 5 50 HHI-L /1 / yd 1012 2
£ 2 Yav/ s £ WA 1 £
5 / /) 3 s 17/ 77 N 8
2 4o Vil ¥4 ° g i/ 1/ / °
2 /it = 2 .4 =
2 s /4 8 3 == 5
£ % £ £ 10 i E
s WY
2 7,
T 1
0 20 40 60 80 0 40 8 120 160
Flow (L/min) — Flow (L/min) —
AP-Q curve at certain throttle AP-Q curve at certain throttle
position set (Z2FS6) position set (Z2FS10)
250 4586 9.5 7 17.5 8[
1 / / 8.5 250 4 6 7 8
200 I e — ra / p T /-
i H 7 - T 200 I i ya
— F 7 A 7 7 —_
5 150 R/ 5 =7 7 9
£ T [ ya 9 o £ 150 o
_ 100 HHHHH / 7 7 £ _ 7 Vs - £
© I A A, 7 2 2 < 1—tf - 2
= T/ y.4 7 = 100 1/ ya 7
c ] EY Y ARV A .4 £ S 80 I V. 10 £
g ’ II f A~ 2 g 60 fH+ 2
c c
LI (111 WAV A 7 10 £ £ e £
Y 1]l II /7 // 3 Y Y. i " 3
3 A 12 £ 2 20 A 2 2
2 10 ///// —114 2 2 10 [/ A AT /]g <
-1 /1744 ——16 £ 5 E= 17 F
/é;zf 1 e
|
0 50 100 150 200 250 0 50 100 150 200 250 300 350
Flow (L/min) — Flow (L/min) —
AP-Q curve at certain throttle AP-Q curve at certain throttle
position set (Z2FS16) position set (Z2FS22)
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Double throttle/check valve | Type Z2FS6,10,16,22...30

Unit dimensions:

Hydraulic components | Hengli hydraulic 05 /06

(Dimensions in mm)

- Outline dimension of double throttle/Check Valve Type Z2FS6

max 144
130
1|
v L
cA ,}A
4XP5.5
6 4xo122 o 2.3
3 e
" eixa0 | |
4XP5.5
4 64 28
N S
o A AP Y 1
el Ady . B 0
™| o D— ~
o~ ™
d ; i
" L J
5 103 408
19
27.8
405

oy

45
30

e
%

28.6

b

SW6 1
[ £=7] 0.01/100mm

Requirement for
mounting surface

1 Nameplate

2 Adjustable bolt

3 Turn anti-clockwise=increases flow,
turn clockwise=decreases flow

4 Valve fixing holes

5 O-ring plate

6 To change from meter-in to meter-out,
rotate the unit around the"X - X"axis

- Outline dimension of double throttle/Check Valve Type Z2FS10

max 184
160
153

b —— = —— = i
- |

4XP6T  5X016
| 23

6 7axs0 | 2}
88
_ = _

\{ “x”

12.7

P o

0441

48.4

Requirement for
mounting surface

1 Nameplate

2 Adjustable bolt

3 Turn anti-clockwise = increases flow,
turn clockwise = decreases flow

4 Valve fixing holes

5 Port (A,B,P,T)

6 O-ring plate

7 To change from meter-in to meter-out,
rotate the unit around the "X - X" axis



06/06 Hengli hydraulic | Hydraulic components Double throttle/check valve | Type Z2FS6,10,16,22..30

Unit dimensions: (Dimensions in mm)

- Outline dimension of double throttle/Check Valve Type Z2FS16

max 294
246 ol
1
— | I H®
A/F19
45 “
) @3
76.6 2
8
ro) ol @ Requi(ement for
- < > mounting surface
~ mt [T} u‘-q ©
™
7 18.3 ol 1 Nameplate
N < n .
34.1 == 2 Locating pins
50 3 Two locating pin holes
65.9 4X®11 4 Adjustable bolt used for
88.1 2XP6.6 adjusting throttle area
- 5 Turn anti-clockwise = increases flow,
722 101.6 .
turn clockwise = decreases flow

6 6 through holes for valve connection
7 O-ring22X2.5for portsA, B, P, T
8 O-ring 10X 2 for ports X, Y, L

- Outline dimension of double throttle/Check Valve Type Z2FS22

max 320

268 ‘ 117
188 ‘ 1
- - B +— - 7/
e AEHI - — = — - T -
AIF22 S . ‘ ,
A/F32 2 4,5 6
100.6 5
94.3 (=T 0.01/100mm
5736-8 2x$6.5/8
o2 6x015

Requirement for
mounting surface

mNco'
[ o ¢°|8 1 Nameplate
¥ ~

46

2 2 locating pins

3 2 locating pin holes

4 Adjustable bolt used for
adjusting throttle area

5 Turn anti-clockwise = increases flow,
turn clockwise = decreases flow

6 6 holes for valve connection

7 O-ring 27X 3 for ports A, B, P, T

8 O-ring 19X3 for ports X, Y, L

19
28

112.5

17.2 130 40.8

0442



NO. HL-EN-2FRM6, Z4S6 01/2017 01/10

4.6

Type 2FRM6

[ ] L]
Rectifier Plate
Type Z4S6
Size 6
Up to 315 bar
Up to 32 L/min
Contents Features
Function and configurations 02 - For subplates see catalogue
Symbols 02 - External closing of the pressure compensator, optional
Ordering code 03 - Check valve, optional
Technical data 04 - Rotary knob with scale, optional lockable
Characteristic curves 05
Unit dimensions 06-09
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02/10  Hengli hydraulic | Hydraulic components

Function and configurations

Flow control valve of type 2FRM is a two-way flow
control valve, used for maintaining a constant flow
and is independent of pressure and temperature.
It consists of housing(1), knob rotary(2), orifice(3),
pressure compensator(4), optional check valve(9).

Flow control valve 2FRM6B~L3X/~M

Flow from A to B is throttled at throttle channel (5).
Throttle cross-section is varied by turning the knob
rotary(2). To avoid effects of pressure at port B on
constant flow, a compensator (4) is fitted. Spring (6)
separately compress the compensator (4) and orifice
(3) tightly.

Spring (6) compresses the compensator (4) tightly
to maintain it open when no fluid flows through
the valve. Once the fluid flows across the valve,
the pressure in port A applies a force to pressure
compensator (4) through the orifice (7). The pressure
compensator (4) moves into the compensating
position until the force is balanced. If the pressure in

Flow control valve type 2FRM6 & Rectifier plate type Z4S6

port A rises, the compensator (4) moves to its closing
direction until force is balanced again. Due to the
compensator (4) continuous action, a constant flow is
obtained.

2FRM6A~L3X/~R

The function of this valve is basically the same as that
of valve type 2FRM6B~L3X/~R. However, pressure
compensator (4) of this type of valve is connected
with port P (11) so that pressure compensator (4) can
be closed by external pressure. Any pressure in port
P through the orifice (10) can make the compensator
(4) closed against the force of compression spring (6).
When the directional valve (12) acts, fluid flows from
P to B, control is achieved as type 2FRM6B.

This flow controls the valve with the external pressure
compensator which can be closed. It only works by
controlling the inlet flow.

2
9 Actuator
3 1
A B
5 6
6
‘ st
4 11 L i
7 10 A
12
A B AP B
2FRM6B76~L3X/~M~ 2FRM6AT76~L3X/~R~

Symbols

>
>

== 18

N JLl

fe

Type 2FRM6B..L3X/.M  Type 2FRM6A .L3X/.M  Type 2FRM6B..L3X/.R  Type 2FRM6A ..L3X/.R

Rectifier type Z4S6-L1X

@ =Valve side
@ =sub-plate side
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Flow control valve type 2FRM6 & Rectifier plate type Z4S6

Ordering code

+ For flow control valve

Hydraulic components | Hengli hydraulic 03 /10

I I
L] 6 | | Joquxg [ | |*]
Flow control valve Further details
Nominal size 6 =6 | incleartext
No code= NBR seals
With pressure compensator external close  =A V = FKM seals
(Restrain starting impact, can not work with Z4S6) R= With check valve
Without pressure compensator external close M= Without check valve
(Standard type) =B
Without pressure compensator external close Flow (A— B)
(for meter plate mounting) =SB 0.2Q= up to 0.2L/min
Regulati 0 " 0.6Q= up to 0.6L/min
egulating element: — 1.5Q= up to 1.5L/min
Lockable rotary knob with scale =3 _ .
Rotary knob with scal - 3Q= up to 3.0L/min
otary knob with scafe - 6Q= up to 6.0L/min
Zero position of the markings at port P 10Q= up to 10.0L/min
B 16Q= up to16.0L/min
L30 to L39 Series =L3X 25Q= up to 25.0L/min
(L30to L.39: u.nchan.ged installation and 32Q= up to 32.0L/min
connection dimensions)
- For rectifier plate
I I
| 745 | 6 7 LIX/ | * |
Rectifier | | Further details in clear text
Nominalsize 6 =6 No code = NBR seals
L10 to L19 Series =L1X \' = FKM seals

(L10 to L19:unchanged installation
and connection dimensions)
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04/10  Hengli hydraulic | Hydraulic components

Technical data

+ Flow control valve

Flow control valve type 2FRM6 & Rectifier plate type Z4S6

Max. operating pressure at port A bar 315
Pressure differential AP for -
free return flow B to A See characteristic curves
Minimum pressure differential bar 6to 14
Pressure stability up to P=315 bar % +2(Qmax)
Qmax L/min 0.2 | 06 | 15 3 6 10 | 16 | 25 | 32
Flow -rate Qmin to 100bar mL/min | 15 | 15 | 15 | 15 | 25 | 50 | 70 | 100 | 250
Qmin to 315bar mL/min | 25 | 25 | 25 | 25 | 25 | 50 | 70 | 100 | 250
Fluid Mineral oil suit, Phosphoric acid ester
Fluid temperature range °C -20to+80
Viscosity range mm?/s |10 to 800
Degree of contamination Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1S04406
Installation position Optional
Circumstances temperature range °C -20 to +50
2FRM6A..2FRM6B... kg Approx.1.3
Weight
2FRM6SB... kg Approx.1.5
- Rectifier
Nominal flow bar 320
Maximum operating pressure bar To 210
Cracking pressure bar 0.7
Weight kg Approx.0.9
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Flow control valve type 2FRM6 & Rectifier plate type Z4S6 Hydraulic components | Hengli hydraulic 05/10

Characteristic curves (Measured at 9,,=40°C £5°C , using HLP46)

Flow in relation to the scale Q
setting (flow control from A to B) 5 60
Q
32 32Q 5
30
28
26 25Q 4
24 7
% / 1 Z
1 18 £/ 16Q = 3 /
c 16 / E /
€ 14 A A =
1S / ) 2
S 12 . ) =) A7
= 19 V4 pd g 1° L 1.5Q
S g LA 7 - A
- 4 /// /' - 7
20 st 0.5 == 0.6Q
2 = —= 0.2Q
012345¢6 738910 0123456 78910
Indicate scale Indicate scale
Pressure differential curve B to A via
AP ¥} check valve; orifice closed
P-Q curve
17 7
16 .
320
14 30 :
H / 25 250
8 12
8 / 20 oo
@ / 15
& 10
° ,/ 10Q
) 8 / 10 T
2 6 ) 6Q
4 e 5 ‘
a 4 A 4 I
P 3 3Q
L1
0 1 2
0 10 20 30 40 50 Q £ 1
Flow (L/min)— % 1.5‘Q
H 05 0.6Q
Temperature effects at AP=20bar E '
1500 ——
1400 —] 02 O.Z‘Q
1300 0 40 80 120 160 200 240 280 320
10 20 30 40 50 60 70 Inlet pressure (bar)
Temperature (°C)
=
£ 600
= —
E 500 = - .
g 400 8 Recifier sandwich plate type Z4S6
< ""10 20 30 40 50 60 70 s AP} AP-Qucurve
Temperature (°C) § g
QJ
200 £ 3
g
100 5 2
a 1
0 g
10 20 30 40 50 60 70 o 1 5 10 15 20 25 3032Q

Temperature (°C) Flow (L/min)—>
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06/10 Hengli hydraulic | Hydraulic components Flow control valve type 2FRM6 & Rectifier plate type Z4S6

Unit dimensions (Dimensions in mm)

Type 2FRM6A...and 2FRM6B

®36

¢ P 1 Lockable rotary knob with scale
1 (adjustment element "3")
2 Name plate
3 Inlet "A"
4 Outlet "B"
5 0-rings 9.25X1.78
for portsA,B,Pand T
6 Space required to remove key

18

150

7 Hole @ 3 for version

2FRM6B is not drilled.
T (without external connection)
8 Rotary knob with scale
8 (adjustment element "7")
‘ 9 Position of marking at

126

& L
T
\‘\ Il I Il portP,A, TorB
N I I I I
1 1 Fll 1
| ‘ | | ‘ | L1 (]
(R T T T
48
* e 5 I .- S—
o |19
.03 60
RN 40.5 9.8
8 17.5_,10.3
$12.6 |
N
w ol Valve fixing screws:
R }{}Bfffﬁ @ Without rectifier GB/T 70.1-M5X30-10.9,
™
r}ﬁ internal hexagon screw,
5.5 N T hil tightening torque M,=8.9 Nm.
[ With rectifier GB/T 70.1-M5 X 70-10.9,
internal hexagon screw,
405 tightening torque M,=8.9 Nm
27.8 must be ordered separately.
ETH M5/10
[=~1.10.3 /Valve fixing
= screw holes Sub-plates:
] | /] 4xo7.6max (=2]0.01/100mm]  1ype 6 341/01 (G 1/4)
| % " " Type G 342 /01 (G 3/8)
BT IAP L e S ﬂl o Type G 502/01 (G1/2)
| ¢ PO 4 ]

Requirement of
mounting surface

Y ¥
ARG
2FRM6 dimensions of
mounting surface

.95
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Flow control valve type 2FRM6 & Rectifier plate type Z4S6 Hydraulic components | Hengli hydraulic 07 /10

Unit dimensions (Dimensions in mm)
Type 2FRM6SB
36
]
6 )
! I !
wn
3
40 — L
I 3
;
N
I
A A
: i :
ﬁ G3/8 62
po * e
5
60 3 o 4
48+0.1 155 | 155
4XM5;8 " |
b
|
f \ N
,+ 1
B
2
1 Lockable rotary knob with scale 5 Connection thread G 3/8 to ISO 228/1
(adjustment element "3") 6 Space required to remove key
2 Name plate 7 Rotary knob with scale (adjustment element "7")
3lnleta 8 Position of marking opposite to the nameplate

4 Qutlet "B"
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08/10 Hengli hydraulic | Hydraulic components Flow control valve type 2FRM6 & Rectifier plate type Z4S6

Unit dimensions (Dimensions in mm)

Transition plate AG5075

&
|
4!,4
N

D
i
|
i

31
l
]
N
S
>
[IIRNIE:
l
32
48
60
!
!

13.8

4XM5;10

A

®16.7;1.9 . .
1 Mounting surface matching flow

{%}< ! {f}} control valve Type 2FRM6
f\ A ! 2 Mounting surface matching flow
L/ | control valve Type 2FRM5
®10;12 ﬁ% . 3 O-rings 12X2.5
i \y ~ 4 Valve fixing screws:
{%} i B {i} 2 M5X30 GB/T 70.1-10.9
13 ! internal hexagon screw
47 (Tightening torque M, =6.1Nm)

Note:

The transition plate type AG5075 is specially designed for mounting flow control valve
type 2FRM6B..-L3X/.. onto an existing porting pattern of flow control valve type 2FRM5-30/...
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Flow control valve type 2FRM6 & Rectifier plate type Z4S6 Hydraulic components | Hengli hydraulic 09 /10

Unit dimensions (Dimensions in mm)

Rectifier type Z4S6-L1X

5 % g
= I
3 1
— T
8
8
| |
T IR
=

31
o
D
|
325
60

,_

35 max
i
o
w

5 Flow control valve

6 Rectifier

7 Sub-plate

8 O-rings 9.25X1.78 Requirement of
mounting surface

Caution:

Rectifier sandwich plate type Z4S6-L1X can not be used in conjunction with
flow control valve type 2FRM6A..-L3X/.. with built-in external connection of
the pressure compensator.
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i i © This brochure can be reproduced, edited, reproduced or

‘ China ‘ America transmitted electronically without the authorization of Hengli

+86 400 101 8889 +01 6309953674 Hydraulic Company. Due to the continuous development of

the product, the information in this brochure is not specific to

the specific conditions or applicability of the industry, thus,

‘ Germany ‘ Japan Hengli does not take any responsibility for any incomplete or
+49 172 3683463 +81 03 6809 1696 inaccurate description.
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NO. HL-EN-2FRM5, 10, 16/Z4S5, 10, 16 01/2017

01/08

4.7

Flow control valve

Type 2FRM5, 10, 16

Rectifier plate

Type Z4S5, 10, 16

Sizes 5,10 and 16
Up to 315 bar
Up to 160 L/min

Contents

Function and configuration 02
Ordering code 03
Technical data 04
Characteristic curves 05
Unit dimensions 06-08

Features

- For subplates see catalogue

- External closing of the pressure
compensator, optional

- Rotary knob with scale, optional lockable
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02/08 Hengli hydraulic | Hydraulic components Flow control valve type 2FRM5/10/16 & Rectifier plate type Z4S5/10/16

Function and configurations

Flow control valve type 2FRM is two-way flow control valve, consisting of pressure compensator
and throttle valve in series. When fluid flows into the valve, it is reduced of pressure by the pressure
compensator first and then throttled by the throttle valve. The flow in the flow control valve is able to
maintain stable independent of any impact from the changing load because of pressure compensation
function. Meanwhile the orifice is designed into the shape of a blade, making flow little influenced by
variance of temperature. When the flow control valve is connected with a check valve in parallel, fluid can
flow back in the opposite direction.

The rectifier plate of type Z4S is installed under the flow control valve to stabilize the flow in both
directions of the valve.

o
1
5 5
1 Housing
4 2 Adjustment element
3 Orifice
5 “\‘é"% 4 Pressure compensator
1Y A 2
N\K }\‘}2’ 5 Check valve
6 Orifice
N 7 Throttle lever
Flow control valve section, Flow control valve section,
type 2FRM5-30 type 2FRM10-20 and 2FRM16-20

]

A N B

B1(Al)
Symbol of flow control valve, Symbol of rectifier,
type 2FRM type Z4S
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Flow control valve type 2FRM5/10/16 & Rectifier plate type Z4S5/10/16

Ordering code

*For flow control valve

Hydraulic components | Hengli hydraulic 03 /08

L K

Flow control valve | | Further details in clear text

Nominal size 5 =5 No code = NBR seals

Nominal size 10 =10 v - FKM seals

Nominal size 16 =16

30 Series(Nominal size 5) =30 No code = ?ressure compensator,

20 Series(Nominal size 10 and 16) =20 without stroke regulator
B= Pressure compensator,

Flow adjustment range (A — B) with stroke regulator

Size=5 Size=10 Size=16

0.2L/min=0.2L |10L/min=10L 60L/min=60L

0.6L/min=0.6L |16L/min=16L 100L/min=100L

1.2L/min=1.2L |25L/min=25L 160L/min=160L

3L/min=3L 50L/min=50L

6L/min=6L

10L/min=10L

15L/min=15L

-For rectifier plate

| Z4S | T 10 * |
Rectifier |
Further details in clear text
Size 5 =5
S!ze 10 =10 No code = NBR seals
Sizel6 =16 = FKM seals
10 Series =10
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04/08 Hengli hydraulic | Hydraulic components Flow control valve type 2FRM5/10/16 & Rectifier plate type Z4S5/10/16

Technical data

*For flow control valve

Fluid Mineral oil ;Phosphate ester
Fluid temperature range °C -20~+80
Viscosity range mm?/s | 10~800

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1S04406

Item Size mm 5 10 16
Max. flow-rate L/min | 02 | 06 | 1.2 | 3 6 | 10 | 15 | 10 | 16 | 25 | 50 | 60 | 100 | 160

Pressure differential
when backward flow B to A

Degree of contamination

bar 05]05(06|09|18 36 |67| 2 |25|35| 6 (2843|173

Flow stability range +5 | 3 +2 +2

(-20°C ~+80 °C )%Qmax +2(P=210bar) +2(P=315bar)

Working pressure bar 210 315

Min. pressure differential bar 3~5 6~8 3~7 5~12
Weight kg 1.6 34 7.4

-For rectifier plate

Fluid Mineral oil; Phosphate ester

Fluid temperature range °C -20~+80

Viscosity range mm?/s | 10~800

Maximum permissible degree of fluid contamination:

Degree of contamination
Class 9. NAS 1638 or 20/18/15, 1SO04406

Size mm 5 10 16

Max. flow-rate L/min |15 50 160
Working pressure bar 210 315 315
Cracking pressure bar 1 15 1.5
Weight kg 0.6 32 9.3
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Flow control valve type 2FRM5/10/16 & Rectifier plate type Z4S5/10/16 Hydraulic components | Hengli hydraulic 05 /08

Characteristic curves  (Measured at 8,;=40°C +5°C , using HLP46)

Flow A—B
%g 15L
14 /-
o /
% 1 4 10L <« Characteristic curve of
£ 15? flow control valve type 2FRM5
-
s 7 6L
5 8 pAV.4
w 2 / .
3 yd 3L
S822Z i
1 — .
0 1234567389 100'2L
Scale divisions
Flow A—B T 10 Flow B—A
05ize 10 50t 5 Size 10 )4
o 9 /
T 40 v s 8 A
= 8 7 v
E 3 / S 6 4
= / 251 5 5
20 — L
H ~ 16L °
w AT _— g 3
10 A — 10L 5 2
|| é? — g1
<4
o
0 2 4 6 8 10 0 20 40 60 80
Scale divisions Flow (L/min) —
A Curve of flow control valve type 2FRM10
Flow B—A
1T 10 <
Flow A—B T 9 Size 16
H 2 38
+ 150 Size 16 160L 3 7
z £ 6
£ Pai £ 5
5 100 » 1100 2 2
2 5o A 1 ~—1 60L 3 3
£ A z 2=
j/ 8 1
<4
0 2 4 6 8 10 & 0 60 80 120 160 180
Scale divisions Flow (L/min) =
A Curve of flow control valve type 2FRM16
Flow A—B(B—A)
14
T g FI?WA—>B(B—>A) T, Flow A—B(B—A) N ET P
& 7| -Sizes & [size1q H )l
= 6 // = 10 = 10 7
R /] £ 8 va g 8
g 4 7 g 6 ~ g ° /
5 3 < S 4 P S 4 %
2 2 @ A @
2 1 2 2 z 2
3 8 - g
a o a
0 40 80 120 160 0 10 20 30 40 50 0 40 80 120 160
Flow (L/min)— Flow (L/min)— Flow (L/min)—

A Curve of rectifier plate type Z4S5 A Curve of rectifier plate type Z4S10 A Curve of rectifier plate type Z4516
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06/08 Hengli hydraulic | Hydraulic components Flow control valve type 2FRM5/10/16 & Rectifier plate type Z4S5/10/16

Unit dimensions: (Dimensions in mm)

- Outline dimension of flow control valve type 2FRM5

P43

¢ 1 Lockable rotary knob

2 Scale tray

3 Stroke regulator of
pressure relief valve

4 Inlet'A'

5 Outlet 'B'

6 O-ring (12X2.5)

20
VAR
N

122

. AFT Valve fixing screws:
| | 4-M5x 50
1 A/F2
T T GB/T 70.1-10.9,
|
\

56
44
2

Tightening torque M,=75 Nm

24

It must be ordered separately,
if connection plate is needed:
Type:

G44/01(02), G45/01(02)

@/*“ @ L3
ﬁ\% ., (7 0.01/100mm]
i&t

4XP10
4X®5.5

60
®56

48
©)
A
e
@
wl B

Requirement for
48 mounting surface

- Connection plate dimension of flow control valve type 2FRM5

90
75 M5/13 25 75
60 /®11;1 R = = 4
48 Jo1_ 12 o RIS 3 s
17,17 S 1] | - =
7 N s (¢ B {
B - vy = NI
9 b Ed E | A \3\ a
= | o o 3 2] N \ ‘J/// Y
IR . || S| OANT i
" SRR ED ==Salt O
& [
s ol 1 SIS L
S Y& R = 7)
3
1 Mounting surface
2 Underside surface
3 Fixing holes Type of sub-plate D1 D2 | T1
4 No any holes within the area of @20 G44/01(02) G1/4(M14X1.5) | 25 | 12
5 Panel cut-out for connecting valve G45/01(02) G1/2(M22x1.5) | 32 | 15
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Flow control valve type 2FRM5/10/16 & Rectifier plate type Z4S5/10/16

Unit dimensions:

Hydraulic components | Hengli hydraulic

07/08

(Dimensions in mm)

- Outline dimension of flow control valve type 2FRM10 and 2FRM16

& Co

1 Lockable rotary knob
2 Name plate

3 Stroke regulator of pressure compensator

4 Inlet'A'
‘ A/F10 5 Outlet'B'
‘ AJF3 6 O-ring
T l (Size 10: 18.66 X 3.53, Size 16: 26.58 X3.53)
) 3 [
I Valve mounting screws:
‘ i Size 10: 4pcs M8 X 50 GB/T 70.1-10.9
o T Tighten torque M,=37Nm
n ! T Size 16: 4pcs M10X 80 GB/T 70.1-10.9
'B A Tighten torque M,=75Nm
®p2/T1 3 6 4 It must be ordered separately,
®D1 L1 11 if connection plate is needed
) L2 Type:
3 Size 10: G279/01(02), G280/01(02)
Size 16: G281/01(02), G282/01(02)
@[ - 2
@ (/7] 0.01/100mm]
g ©)
[an]
‘ Requirement for
L3 L2 mounting surface
Szie Bl B2 B3 B4 | D1 D2 | H1 | H2 | H3 | H4 | H5 L1 L2 L3 Tl
10 101.5/82.5| 9.5 | 68 9 15 | 125 95 | 26 | 51 | 60 | 95 | 76 | 95 | 13
16 123.5/101.5| 11 |81.5]| 11 18 | 147 | 117 | 34 72 82 |123.5/101.5] 11 12
-Type 2FRM10 dimensions of -Type 2FRM16 dimensions of
mounting surface mounting surface
102.4
101.5
$7.5/8
0.8_ $10.4H12;8
‘r *}7 Locating pin hole
- ' ¥ )
S o I
Afinfeg™ 2 NIES
%I£ A
== N
M8/13 10.4H128 | [T T~ M 3/25
(A, B) 38 Valve fixing Locating pin 20.5 Valve fixing screw holes
55.1 screw holes 1235 ®20max
(A,B)

Note: No any holes within

the area of @20 and @25.

0459
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08/08 Hengli hydraulic | Hydraulic components

Unit dimensions:

Flow control valve type 2FRM5/10/16 & Rectifier plate type Z4S5/10/16

- Outline dimension of rectifier type Z4S5

(Dimensions in mm)

N T
o
A=
5
1 Flow control valve
2 Rectifier sandwich plate
3 Sub-plate
4 0O-ring 12X2.5
o 8 H_:Uj:l:\u:_[ 1 5 Nameplate
o _
H= Valve mounting screws:
- 2 4-M5X80 GB/T 70.1-10.9,
- A A Tighten torque M,=8.9Nm
(7 10.01/100mm] 8 Y s
0.8
. (R
V o~
Requirement for - - T

mounting surface

+ Outline dimension of rectifier Z4S10 and Z4S16

K i
| ‘ | I ‘
I [
+\ | |
' 5 ' 1 Flow control valve
D1 1 2 Rectifier sandwich plate
2 13 3 Sub-plate
4 Gage hole
. %} 5 O-ring
i 4\ y - . (Size 10: 18.66 X 3.53,
RN > T Size 16: 26.58X3.53)
1B + Al 6 Nameplate (for size 10)
7 Nameplate (for size 16)
E: | 2
$ ® | y | Valve mounting screws:
¥ ¥ Size 10:
7/ 3 T g% 4pcs M8 X 100 GB/T 70.1-10.9
{£7]0.01/100mm] ; 3 Tightening torque M, =37Nm
0.8, 4%,,,+,,, V Size 16:
r Ve 4pcs M10X 160 GB/T 70.1-10.9
Requirement for L - Tightening torque M, = 75Nm
mounting surface
Size Bl B2 B3 D1 H1 H2 H3 H4 L1 L2 L3
10 101.5 | 825 9.5 9 50 30 125 205 95 76 9.5
16 123.5 | 101.5 11 11 85 40 147 272 123.5 | 101.5 11
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NO. HL-EN-Z2FRM6, 2FRM6K 01/2017 01/08

4.8

o
Sandwich
flow control valve
Type Z2FRM6
Flow control valve
Type 2FRM6K
Size 6
Up to 315 bar
Up to 32 L/min
Contents Features
Function and configuration 02 - Sandwich plate valve
Symbols 03 - Porting pattern to DIN 24 340 Form A,
Ordering code 03 without locating pin hole (standard)
Technical data 04 - Porting pattern to 1SO 4401 and
Characteristic curves 04 CETOP-RP 121 H
Unit dimensions 05-07 - With 1 or 2 flow control cartridges

- Adjustment element with internal hexagon
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02/08 Hengli hydraulic | Hydraulic components Sandwich flow control valve type Z2FRM6 & Flow control valve type 2FRM6K

Function and configuration

The valve type Z2FRM is a 2-way flow control valve of sandwich plate design and type 2FRM6K is a 2-way
flow control cartridge valve. The former is used for maintaining a constant flow and is independent of the
pressure and temperature.

The valve basically consists of a housing (1) and one or two flow control cartridges type 2FRM6K (9).

The throttling of the flow from port A2/B2 (A) to portAl/B1 (B) occurs at the throttle area (3). The throttle
bolt (4) is driven by the adjustment element (2). To maintain a constant flow in port A1/B1(B) which is
independent of pressure, a pressure compensator (5) is fitted downstream of the throttle area (3).

The pressure compensator (5) is pressed against the plug (8), via a compression spring (7). When there
is no oil flow, pressure compensator (5) keeps in open position. If there is flow through the valve then
the pressure in port A2/B2(A) acts on the pressure compensator (5). Then the pressure compensator
(5) moves until the forces are balanced. If the pressure in port A2/B2 (A) increases, then the pressure
compensator (5) moves in the closing direction until the forces are balanced again. Due to the continuous
compensation by the pressure compensator, a constant flow is achieved.

Free flow from port A1/B1 (B) to port A2/B2 (A) is via check valve (6).

Type Z2FRM 6 C...
(meter-out flow control)

Flow control valve
Type 2FRM 6 K...
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Sandwich flow control valve type Z2FRM6 & Flow control valve type 2FRM6K

Sym bols (@=valveside @ =sub-plate side)

- Sandwich flow control valve Type Z2FRM6

Type Z2FRM 6 A...
(meter-out flow control)

Type Z2FRM6 C...
(meter-out flow control) !

- Flow control valve Type 2FRM6K...
ol = s

| |

=]

Ordering code

- Sandwich flow control valve Type Z2FRM6

Type Z2FRM 6 B... |
(meter-out flow control)

Type Z2FRM 6 T...
! (port T flow control) ! !

Hydraulic components | Hengli hydraulic 03 /08

_AQ@

Note: Meter-in flow control refer to page 06/08.

I I
|ZZFRM| 6 | | B | 2 TL2XI/ | R | | * |

Sandwich plate 2-way | Further details in clear text
Flow control valve No code = NER seals
Size 6 =6 Vv = FKM seals
Flow control function R= With check valve
(meter-out control) in
Port A =A FlowAto B
Port B =B 6Q= up to0 6.0 L/min
Ports Aand B =C 32Q= up to 32.0 L/min
Port T =T

L2X= Series L20to L29
Without closing external of the (L20 to L29: unchanged installation and
pressure compensator =B connection dimensions)
Adjustment element with internal hexagon =2
- Flow control valve Type 2FRM6K

I I
2FRM | 6 K| 2 n L1X I/ R *

Flow control valve | Further details in clear text
Size 6 =6 No code = NBR seals
Insert cartridge =K v = FKM seals
Internal hexagon adjustment unit =2 R= With check valve
Series L10to L19 =L1X FlowAto B
(L10 to L19: unchanged installation 6Q= up to 6.0 L/min
and connection dimensions) 32Q= up to 32.0 L/min
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04/08 Hengli hydraulic | Hydraulic components Sandwich flow control valve type Z2FRM6 & Flow control valve type 2FRM6K

Technical data
Sandwich flow control valve Flow control valve
type Z2FRM 6 type 2FRM6K
Mounting type Flat mounting interface Install position:optional
Indirect connection via a subplate or block,
Connection type porting pattern to DIN 24 340 form A,
1SO 4401 and CETOP-RP 121 H
. 1.3 (flow control function in ports A, B or T)
Weight ke 1.5 (flow control function in ports A and B) 0.2
Nominal pressure bar 315
Fluid Mineral oil,Phosphoric acid ester
Fluid temperature range °C -20 to +80
Viscosity range mm?/s |10 to 800
Flow range L/min |0.05~6;0.25~32
A Maximum permissible degree of fluid contamination:
Degree of contamination Class 9. NAS 1638 or 20/18/15, 1504406
Min.pressure drawdown bar 18 (Flow control valve type 2FRM6K)
Pressure stability to
AP=315 bar % +3 (Qmax)

Characteristic curves  (Measured at 9,,=40°C £5°C, using HLP46)

- Sandwich flow control valve Type Z2FRM6

AP-Q-characteristic curve
via check valve

Orifice closed

1 30
5
= 25
= /
e 20 74 Flow Q in relation to the inlet pressure P
3
g 15 /
& 74 32Q
T 10 / 30
@ '
;oo ] 5
@
¢ L 15
= 10 20 30 40 10
Flow (L/min) — 1 6Q
g 3
- Flow control valve Type 2FRM6K £ 3
S 2
AP-Q-characteristic curve S
via check valve(B—A) w 1
j; Orifice closed
8 25 0.5
s 20
g 15 / 0.2
9] //
% 10 /, 0 30 60 90120150180 210 240 270 315
(D
é 5 —— Inlet pressure (bar) =
(U
a 0 10 20 3032

Flow (L/min) —
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Sandwich flow control valve type Z2FRM6 & Flow control valve type 2FRM6K Hydraulic components | Hengli hydraulic 05 /08

Unit dimensions: (Dimensions in mm)
- Sandwich flow control valve Type Z2FRM6

Type Z2FRM6A... and Z2FRM 6 B...
104

Hﬁﬁ . e THe ®
At ]
e =it
f S 5777/ u e Ul
/ A T -
6 2 4 1 2
142
115 40.5 36
— O S
’:]: | TA\ T %”:‘:
X H 20— mggj a3 X
A ] a0 T te S I e
AT

w
b4
+%
R4
(ﬂ\
N
~
0 =
O =
o
w
0.75
5.95 4~

Type Z2FRM 6 C...
104

6 170 4 1 2
11.5 40.5 66
i o g —L
x A2 QOB a8 3~
i e ]
! | s S [ —
Vi |
/ 103 ol I
3 19 |53
5 27.8
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Unit dimensions:

Sandwich flow control valve type Z2FRM6 & Flow control valve type 2FRM6K

(Dimensions in mm)

- Sandwich flow control valve Type Z2FRM6

Type Z2FRM 6 T
98

1 Name plate

2 Flow control cartridge
type 2FRM6K

hexagon 27A/F,
M,=50 Nm

23

e

3 Adjustment element with

131

internal hexagon 3A/F
4 0-rings 9.25X1.78

(Ports A2, B2, P2, T2)
5 Valve fixing holes

1.4

11

Valve fixing screws

M5X** GB/T70.1-10.9
tightening torque
M,=50 Nm,

|

26.59L
325

16.25

L

44

the screws length accords

L

to the sandwich valves

Requirement for
mounting surface

6 To convert from meter-out into meter-in control for
version A, B and C, rotate the component about the
"X"-"X" axis, and for version T, convert from Port T
flow control into Port P flow control.

7 Z2FRM6A?2... flow controlin port A

8 Z2FRM6B2...flow control in port B

Symbols of rotation the component about the "X"-"X" axis

(@ =valve side @ =sub-plate side)

1T

Type Z2FRM 6 A... | |

(meter-in flow control) | |
P Al @ [B T

Type Z2FRM 6 C... ‘ ‘

(meter-in flow control) | |
P __ B T

Type Z2FRM 6 B...
(meter-in flow control) |

Type Z2FRM6 T... | |
(meter-in flow control) ! !
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Sandwich flow control valve type Z2FRM6 & Flow control valve type 2FRM6K Hydraulic components | Hengli hydraulic 07 /08

Unit dimensions: (Dimensions in mm)

- Flow control valve Type 2FRM6K

930
P6 Internal hexagon 3 A/F
L
I 1
| Hexagon 27A/F,M, = 40Nm
]
E
o~
T T
[ +
~ M22Xx15 | |
l
B
\
Insert hole DIN ISO 7789
152

©23.840.1
M22X 1.5
A 1 [
o
\ & A

S
oo
|
valid depth 38.5
45*%7min

<
1.6

ESAN

¢19H7 +0.021)
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‘ China ‘ America
+864001018889 | +016309953674
‘ Germany ‘ Japan

+49 172 3683463 +81 03 6809 1696

Sandwich flow control valve type Z2FRM6 & Flow control valve type 2FRM6K
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NO. HL-EN-Z2FRM10, 2FRM10K 01/2020 01/08

4.9

o
Sandwich
flow control valve
Type Z2FRM10
Flow control valve
Type 2FRM10K
Size 10
Up to 210 bar
Up to 60 L/min
Contents Features
Function and configuration 02 - Sandwich plate valve
Symbols 03 - Porting pattern to DIN 24 340 Form A,
Ordering code 03 without locating pin hole (standard)
Technical data 04 - Porting pattern to 1SO 4401 and
Characteristic curves 04 CETOP-RP 121 H
Unit dimensions 05-07 - With 1 or 2 flow control cartridges

- Adjustment element with internal hexagon
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02/08 Hengli hydraulic | Hydraulic components Sandwich flow control valve type Z2FRM10 & Flow control valve type 2FRM10K

Function and configuration

The valve type Z2FRM10 is a 2-way flow control valve of sandwich plate design and type 2FRM10K is a
2-way flow control cartridge valve. The former is used for maintaining a constant flow and is independent
of the pressure and temperature.

The valve basically consists of a housing (1) and one or two flow control cartridges type 2FRM10K (9).

The throttling of the flow from port A1/B1 (A) to port A2/B2 (B) occurs at the throttle area (3). The throttle
bolt (4) is driven by the adjustment element (2). To maintain a constant flow in port A2/B2(B) which
is independent of pressure, a pressure compensator (5) is fitted downstream of the throttle area (3).
The pressure compensator (5) is pressed against the plug (8), via a compression spring (7). When there
is no oil flow, pressure compensator (5) keeps in open position. If there is flow through the valve then
the pressure in port A1/B1 (A) acts on the pressure compensator (5). Then the pressure compensator
(5) moves until the forces are balanced. If the pressure in port A1/B1 (A) increases, then the pressure
compensator (5) moves in the closing direction until the forces are balanced again. Due to the continuous
compensation by the pressure compensator, a constant flow is achieved.

Free flow from port A2/B2 (B) to port A1/B1 (A) is via check valve (6).

Type Z2FRM 10 C...

W =y &\: Z ;‘i"ﬂ

A2A AB2
4 3 5 8
2 9 7 6
A
VB
Flow control valve < Z
Type 2FRM 10 K... a7/ i | AN P —]
_ oz
4 3 5 8
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Sandwich flow control valve type Z2FRM10 & Flow control valve type 2FRM10K

Sym bols (@=valveside @ =sub-plate side)

- Sandwich flow control valve Type Z2FRM10

-
Type Z2FRM 10A... ! .'E! !
np_Al@ B _ 1B
Type Z2FRM10C... :
ITA P _7

- Flow control valve Type 2FRM10K...

[

Ordering code

- Sandwich flow control valve Type Z2FRM10

Hydraulic components | Hengli hydraulic

Type Z2FRM 10 B...

I Type Z2FRM 10 P...
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Sandwich flow [ Further details in clear text
control valve No code = NBR seals
Size 10 =10 \ = FKM seals
Flow control function R= With check valve
(meter-out control) in FlowAto B

Port A A 60Q =upto 60 L/min
Port B =B
PortsAand B =C L2X = Series L20 to L29
Port P p (L20 to L29: unchanged installation and
Adjustment element with connection dimensions)
internal hexagon =2
+ Flow control valve Type 2FRM10K
T T
|2FRM|10|K|2TL1X{60Q| R| * |

Flow control valve | Further details in clear text
Size 10 =10 No code = NBR seals

- \ = FKM seals
Insert cartridge =K

- - R= With check valve

Internal hexagon adjustment unit =2
Series L10 to L19 = L1X 600 . tilgg f/:iﬁ
(L10 to L19: unchanged installation and P
connection dimensions)
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Technical data
Sandwich flow control valve Flow control valve
type Z2FRM10 type 2FRM10K
. - Install
Mounting style Flat mounting interface

position:optional

Indirect connection via a subplate or block,
Connection type porting pattern to DIN 24 340 form A,

1SO 4401 and CETOP-RP 121 H

4.7 (flow control function in ports A, B or P)

Weight ke 5.3 (flow control function in ports A and B) 0.6
Nominal pressure bar 210

Fluid Mineral oil, Phosphoric acid ester

Fluid temperature range °C -20 to +80

Viscosity range mm?/s |10 to 800

Flow range L/min |0.5~60

Maximum permissible degree of fluid contamination:
Class 9. NAS 1638 or 20/18/15, 1ISO4406

Min.pressure drawdown bar 18 (Flow control valve type 2FRM6K)

Pressure stable up to
AP=210 bar

Degree of contamination

% +3 (Qmax)

Characteristic curves  (Measured at 9,,=40°C £5°C, using HLP46)

- Flow control valve Type Z2FRM10K

Flow Q in relation to the inlet pressure P
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Unit dimensions:
- Sandwich flow control valve Type Z2FRM10

Type Z2FRM 10 A... and Z2FRM 10 B...
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Unit dimensions: (Dimensions in mm)
- Sandwich flow control valve Type Z2FRM10
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ype 145
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1 Name plate
2 Flow control cartridge type 2FRM10K
hexagon 41A/F, M, =120 Nm
3 Adjustment element with internal hexagon 3A/F
4 O-rings 12 X2 (Ports A2, B2, P2, TA2, TB2)

5 Valve fixing screws , M6 x ** GB/T70.1-10.9 Requirement for
mounting surface

tightening torque M,=15.5 Nm,

the screws length accords to the sandwich valves
6 Z2FRM10A2...flow controlin port A
7 Z2FRM10B2...flow control in port B
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Unit dimensions: (Dimensions in mm)

- Flow control valve Type 2FRM10K
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Sandwich flow control valve type Z2FRM10 & Flow control valve type 2FRM10K
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© This brochure can be reproduced, edited, reproduced or
transmitted electronically without the authorization of Hengli
Hydraulic Company. Due to the continuous development of
the product, the information in this brochure is not specific to
the specific conditions or applicability of the industry, thus,
Hengli does not take any responsibility for any incomplete or
inaccurate description.



NO. HL-CN-FD...L2X 01/2017 01/12

4.10
Type FD...L2X
Sizes 12 to 32
Up to 350 bar
Up to 560 L/min
Contents Features
Function and configuration 02 - Installation in manifolds (cartridge valve)
Curcuit examples 03 - With SAE flange ports
Symbols 04 - Sub-plate connection or block, porting pattern
Ordering code 04 to DIN 24340 form D, ISO 5781 and CETOP-RP121 H
Technical data 05 - Check valve pilot operated (leakage-free)
Characteristic curves 05 - The check-Q-meter controls the returning flow
Unit dimensions 06-11 Qv in relation to the flow Q,; in the inlet port

of actuator. For the application in cylinders
system, the area ratio (Q,; = Q,; ®) has to
be taken into account
- Bypass valve, free flow in opposite direction
- Safety valve, optional
(Only for valve with flange port and special
plate valve type FD12 and FD16)

0477



02/12  Hengli hydraulic | Hydraulic components

Function and configuration

Check-Q-meters are used to prevent runaway of
hydraulic cylinder and motor in hydraulic system.
They can also prevent pipe bursting.

Check-Q-meter basically consists of the housing (1),
main poppet (2), pilot part (3), steel ball (11), pilot
spool (4), spring seat (5) and damping (6). When load
is lifted, fluid flows from A to B, the main spool (2) is
opened. If pipe is cracked caused by the system, main
spool (2) closes immediately because chamber (8) is
connected with load pressure.

Lowering the load (circuit examples)

The direction of flow is from B to A. Port A is connected
to tank via the directional valve. The piston rod side
of the cylinder has a flow applied which corresponds
to the working conditions. The relationship between
the control pressure at port X and the load pressure at
port B =1:20.

When the control pressure is reached, the main spool
opens. Via the control spool (4) the pilot stage (3)
and steel ball (11) are lifted off its seat and chamber
(8) is de-compressed via its internal hole and port A
to tank. At the same time the load pressure in port
B is no longer applied to chamber (8), this is due
to the longitudinal movement of the pilot stage (3)
within the main spool. The main poppet (2) is thereby
unloaded. The reverse side of the control spool (4) at
the main poppet (2), lies against the collar edge of the
damping spool (5).

In order to open the main poppet, the pressure in the
port X is decided by the spring in the chamber (9).
When the valve open, the pressure is 20bar, and fully

Check-Q-meter | TypeFD...L2X

open it is 60bar.

The opening cross-section for flow control increases
progressively. It is created by the successive opening
of radial hole in the sleeve (12) and the main poppet (2)
land.

The relationship between the control pressure,
cracking pressure and differential pressure determines
the flow to the actuator via the connection of B to A.
Thus uncontrolled running away of the actuator is
prevented.

The controlled lowering procedure is not affected
even if there is a pipe burst between the directional
valve and port A.

Guidelines for influencing the opening and closing
times of the check-Q-meter.

- Throttling of the opening sequence is via orifice (6)
in the control spool (4) and both sides of the damping
spool (5). The orifice (6) is protected by sieves (10).

- The closing movement of the check-Q-meter is
virtually unthrottled.

- When being used in conjunction with cylinders the
control line to port X can be fitted with a throttle
check valve (meter-out control) to influence the
closing sequence.

- When being used in conjunction with motors a
throttle check valve should not be fitted in the control
line to port X. In this case it is recommended that the
control time of the directional valve are influenced.

5 4

11 7 12 8 1
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Curcuit examples

- Cylinder with single rod - Hydraulic motor
On safety grounds, To make sure that brake can be operated, both of
a closed in-between position directional the directional valve ports have to be connected
valve should always be used! to the tank in the in-between position. If the brake

is externally unloaded then it is possible to use a
closed in-between position directional valve.

Notes:

It is not allowed to use two check-Q-meters to control
two synchronized cylinders, as same synchronisation
pressure cannot be guaranteed in each cylinder.
Therefore, two pilot operated check valves, type SL
should be equipped in cylinders. The check-Q-meter is
fitted in a common line.

In this case, the load pressure must not exceed 200bar!
To avoid the vibration because of too quick descent
causing pressure lost at port X, a check throttle valve
is commended to externally connect to Port A to limit
the descent speed.
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Symbols

Check-Q-meter | TypeFD...L2X

Without safety valve

With safety valve

=+

o
]

Type of valve:

FD12KA-L2X/BO03...
FD16KA-L2X/B03...
FD25KA-L2X/B04...
FD32KA-L2X/B06...

Type of valve:

FD12PA-L2X/B03...
FD16PA-L2X/B03...
FD25PA-L2X/B04...
FD32PA-L2X/B06...

FD12FA-L2X/BO03...
FD16FA-L2X/B03...
FD25FA-L2X/B04...
FD32FA-L2X/B06...

Type of valve:

FD12FB-L2X/B03...
FD16FB-L2X/B03...
FD25FB-L2X/B04...
FD32FB-L2X/B06...

FD12PB-L2X/B03...
FD16PB-L2X/B03...

Ordering code

| FD | | + L2x %
Check-Q-meter |
Nominal size 12 =12
Nominal size 16 =16
Nominal size 25 =25
Nominal size 32 =32
Cartridge valve =KA
Sub-plate mounting =PA
Flange connections without safety valve =FA
Flange connections with safety valve = FB
Sub-plate with safety valve
(only nominal size 12 and 16) =PB
Series L20 to L29 =L2X

(L20 to L29: unchanged installation and
connection dimensions)

Pressure setting range of safety valve
(Only for valve with flange port and special valve
type FD12 and FD16)

Pressure setting up to 200 bar =20
Pressure setting up to 300 bar =30
Pressure setting up to 400 bar =40

0480

Further details
in clear text

NBR seals
FKM seals

No code =
\Y =

External connection

threaded connection (X, M, T)

No code = Inch thread
2 = Metric thread

B00 = Without orifice
B03 = Orifice @ 0.3 mm (sizes 12 and 16)
B04 = Orifice @0.4 mm (size 25)
B06 = Orifice @0.6 mm (size 32)

(other orifice diameters on request)

Relief setting:
At least 1.3 times the highest expected load !
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Technical data
Operating pressure, ports A, X bar to 350
Operating pressure, port B bar to 420

Pilot pressure, port X

(flow control range)

Cracking pressure, Ato B bar 2

Setting pressure for secondary

pressure relief valve

Flow -rate L/min 80(size 12),200(size 16),320(size 25),560(size 32)
poppet seat area 1

area of pilot spool ~ 20

bar min.20~60, max.350

bar to 400

Area ratio of the pre-opening

Fluid Mineral oil, phosphate ester
Fluid temperature range °C -20 to +80
Viscosity range mm?/s | 10 to 800

Maximum permissible degree of fluid contamination:

Degree of contamination Class 9. NAS 1638 or 20/18/15, 1SO4406

Characteristic curves (Measured at 9,,=40°C £5°C , using HLP46)

AP
40
t ) .
= 3 1 P 3 4/ Pressure.dlfferentlal
38 I // Pin relation to flow Q,
= 30 V4 measured at throttle position:
5 o5 | /L / /
%, I // // Throttle fully open (Px=60bar)
5 20 / / L/
[}
2 15 / A /,/ BtoA
[}
CT_ 10 / //4
5 .
L 1=size 12
0 80 160 240 320 400 480 560Q 2=size 16
Flow (L/min)— 3_sfze 25
1 4=size 32
= AP
8 ) .
= 1 2 3) 2 Pressure differential
b= 10 / // Pin in relation to flow Q,
s 8 P measured over the
L 4 |~ check valve.
o 4 A —
3
g 2 AtoB
£ 0 80 160 240 320 400 480 560 Q

Flow (L/min)—
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Unit dimensions (Dimensions in mm)

- Installation in manifolds (cartridge valve)
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1 Control port
2 Name plate

Tightening torque M, of cartridge valve:
size 12: 65 Nm size 25: 110 Nm
size 16: 65 Nm size 32: 270 Nm

Ports A and B can be optionally
arranged about the circumference.
Attention! The valve fixing holes
must not be damaged.

Note: the cartridge valve is incompact structure but not integral,
so when fixing, it can refer to Page 2/12.

First fix the sleeve with threaded, then fix other components,
and the cover is last.

Type Bl | B2 | D1 | D2 D3 D4 | D5 | D6 | D7 | D8 | D9 | T1 | L1 | L2 | L3 | L4 | L5
FD12KA | 48 | 70 | 54 | 46 |M42X2| 38 | 34 | 46 |386| 16 |M10| 16 | 39 | 16 | 32 | 155|505
FD16KA | 48 | 70 | 54 | 46 |M42X2| 38 | 34 | 46 |386| 16 |M10| 16 | 39 | 16 | 32 |155|50.6
FD25KA | 56 | 80 | 60 | 54 |M52X2| 48 | 40 | 60 |486| 25 |M12| 19 | 50 | 19 | 39 | 22 | 65
FD32KA | 66 | 95 | 72 | 65 |M64X2| 58 | 52 | 74 |586| 30 |M16| 23 | 52 | 19 | 40 | 25 | 71

Type | L6 | L7 |L8|L9| L0 |L11|L12 Screwﬁi"geh?i’sg%orque MJNm) | Weight
FDI2KA | 60 | 3 | 78 | 128 2.3 | 191 65 4pcs M10X 70 GB/T70.1-10.9 69 3.5kg
FDI6KA | 60 | 3 | 78 | 128 2.3 | 191 65 4 pcs M10X 70 GB/T70.1-10.9 69 3.5kg
FD25KA | 80 | 4 | 105|182 2.3 | 253 75 4 pcs M12X80 GB/T70.1-10.9 120 5.6kg
FD32KA | 85 | 4 | 115|198 | 2.3 | 289 | 94 | 4pcsM16X100GB/T70.1-10.9 295 8.0kg
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(Dimensions in mm)
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Unit dimensions

- SAE flange, without safety valve

. " S
1 | P
& ;
o |
X
! T
e }LF - — = Z
k=3 ;77 = o
|
L6
2y D3 D4
1
®D5;T1
L4 L5 3
i 4
\ e %‘ly /‘/
\ \ L
Ny —
\TJ I~ ‘ —
X Do (B) ]
— = A ' ‘ ! M <
| A D Q) e
B 7
D ’5 | | T
|
i H_L ~
L1 @
6 L2
L3

SAE flange connection:
Operating pressure 420bar
Flange mounting screws and blanking flange are included within the scope of supply.

1 Control port 3 Flange fixing screws 5 Optional port B 7 0O-ring
2 Measuring port 4 Cover 6 Name plate
Type Bl B2 B3 B4 D1 D2 D3 D4 D5 H1 H2 L1 L2 L3 L4
FD12FA 50.8 | 16,5 | 72 110 43 18 105 18 | M10 | 36 72 39 | 23.8 | 105 65
FD16FA 50.8 | 16.5 | 72 110 43 18 105 18 | M10 | 36 72 39 | 23.8 | 105 65
FD25FA 572|145 | 90 | 132 | 50 | 25 |135| 25 | M12 | 45 | 90 | 50 |27.8| 148 | 75
FD32FA 66.7 | 20 105 | 154 56 30 15 30 | M14 | 50 105 52 | 31.8 | 155 94
Type L5 L6 Tl Weight O-ring(7) Valve fixing screws
FD12FA 140 78 15 7.2kg 25X3.5 4 pcs M10X 100 GB/T70.1-10.9
FD16FA 140 78 15 7.2kg 25X3.5 4 pcs M10X 100 GB/T70.1-10.9
FD25FA 200 105 18 16kg 32.92X3.53 4 pcs M12X120 GB/T70.1-10.9
FD32FA 215 115 21 23kg 37.7X3.53 4 pcs M14 X140 GB/T70.1-10.9
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Unit dimensions (Dimensions in mm)

- SAE flange, with safety valve
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SAE flange connection:
Operating pressure 420bar
Flange mounting screws and blanking flange are
included within the scope of supply.
1 Control port 2 Measuring port 3 Flange fixing screws 4 Cover
5 Optional portB 6 Name plate 7 O-ring 8 Safety valve
D4
Type Bl | B2 | B3 |B4|B5|Dl1|D2| D3 D5 | D6 | D7 | H1 | H2 | H3 | L1

Inch| Metric
FD12FB |50.8| 49 [16.5| 72 [110| 43 | 18 | 34 |G1l/2| M22X1.5 |10.5| 18 |M10| 36 | 72 |118| 39
FD16FB |50.8| 49 [16.5| 72 [110| 43 | 18 | 34 |G1/2| M22X1.5 |10.5| 18 |M10| 36 | 72 | 118 39
FD25FB |57.2| 78 [14.5| 90 [132| 50 | 25 | 42 |G3/4| M27X2 |13.5| 25 [M12| 45 | 90 | 145| 50
FD32FB |66.7| 78 | 20 | 105|154 | 56 | 30 | 42 |G3/4| M27X2 15 | 30 |M14| 50 | 105|145 52

Type L2 L3 L4 L5 L6 L7 L8 Tl |Weight| O-ring(7) | valvefixingscrews
FD12FB | 23.8 | 105 |141.5] 65 | 162 | 38 78 15 9kg 25X3.5 4 pcs M10X100
FD16FB | 23.8 | 105 |141.5| 65 | 162 | 38 78 15 9kg 25X3.5 4 pcs M10X 100
FD25FB | 27.8 | 148 | 198 | 75 | 225 | 50 | 105 | 18 20kg | 32.92X3.53 4 pcs M12X120
FD32FB | 31.8 | 155 | 215 | 94 | 240 | 50 | 115 | 21 28kg 37.7X3.53 4 pcs M14X 140
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Unit dimensions (Dimensions in mm)
- Sub-plate mounting valve
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It must be ordered L1 L2
if connection plate is needed. L3 | o1l
Sizes 12 and 16: G460/01(G 3/8), G461/01(G1/2) L4 5
size 25: G412/01(G 3/4), G413/01 (G1) LS (771 0.01/100mm]
size 32: G414/01(G1 '4) , G415/01(G1 V2)
Notes:
Only use a sub-plate mounting valve for panel mounting!
Requirement for
1 Control port 5 4 valve fixing holes mounting surface
2 Measuring port for sizes 12, 16 and 25
3 Locating pin 6 valve fixing holes for size 32
4 Not for sizes 12,16 and 25 7 Name plate
Type Bl B2 B3 H1 H2 H3 L1 L2 L3 L4 L5 L6
FD12PA 66.7 85 70 85 42.5 70 31.8 7.2 - 35.8 42.9 73.2
FD16PA 66.7 85 70 85 42.5 70 31.8 7.2 - 35.8 42.9 73.2
FD25PA 79.4 100 80 100 50 80 38.9 11.1 - 49.2 60.3 | 109.1
FD32PA 96.8 120 95 120 60 95 353 16.7 42.1 67.5 84.2 | 119.7
Type L7 | L8 Valve fixing screws/tighting torque Ma(Nm) | Weight O-ring(7)
FD12PA 65 | 140 4 pcs M10X 100 GB/T70.1-10.9 75 9.3kg 21.3X2.4
FD16PA 65 | 140 4 pcs M10X 100 GB/T70.1-10.9 75 9.3kg 21.3X2.4
FD25PA 75 | 200 4 pcs M10X 120 GB/T70.1-10.9 75 18kg 29.82X2.62
FD32PA 94 | 215 6 pcs M10X 140 GB/T70.1-10.9 75 28kg 38X3
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Unit dimensions (Dimensions in mm)

- Special sub-plate amounting check-q-meter, with safety valve
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2], {11 8
T
1 D1 counterbore D2/T1
=
| | |
£ £ [l
T
Dimension of Check-Q-meter type FD12PB
Dimension of Check-Q-meter type FD16PB
Type Bl B2 B3 B4 B5 B6 B7 D1 D2 D3 D4 D5 D6 D7

FD12PB 64 | 49 16 | 84 11 125 18 18 | 32 |15.7) 10 | 122 | 6 |105

FD16PB 64 | 49 16 | 84 11 125 18 18 | 32 |15.7) 10 | 122 | 6 |105

Type H1 | H2 | H3 L1 L2 L3 L4 L5 L6 L7 L8 L9 | L10 | L11

FD12PB 44 | 88 | 126 | 39 |58.5| 105 (1415 65 | 162 | 38 | 78 | 27 | 54 | 54

FD16PB 44 | 88 | 126 | 39 |58.5] 105 (1415 65 | 162 | 38 | 78 | 27 | 54 | 54

Type T1 | T2 | T3 |Weight Fixing screws O-ring(7)
FD12PB 27 | 1.9 | 14 | 10kg 4pcs M10X 100 25X3.53 12X2 9.25X1.78
FD16PB 27 | 19 | 14 | 10kg GB/T70.1-10.9 25X3.53 12X2 9.25X1.78
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Unit dimensions (Dimensions in mm)

- Sub-plate for special check-Q-meter with safety valve
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Sub-plate dimension of Check-Q-meter type FD12PB
Sub-plate dimension of Check-Q-meter type FD16PB
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© This brochure can be reproduced, edited, reproduced or
transmitted electronically without the authorization of Hengli
Hydraulic Company. Due to the continuous development of
the product, the information in this brochure is not specific to
the specific conditions or applicability of the industry, thus,
Hengli does not take any responsibility for any incomplete or
inaccurate description.



	Part 4: Flow valves
	4.1   Throttle and throttle check valve, types MG/MK
	4.2   Throttle and throttle check valve, types DV(P)/DRV(P)...10
	4.3   Fine throttle valve, type F
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