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FLO-TECH ENGINEERING CO., LTD.

47 SOI SUKSAWAD 14/18 JOMTONG, JOMTONG, BANGKOK 10150 THAILAND
Bureau Veritas Certification Holding SAS - UK Branch certifies that the Management System of

the above organisation has been audited and found to be in accordance with the requirements of
the management system standards detailed below

ISO 9001:2015

Scope of certification

DESIGN & DEVELOP, PRODUCTION AND TRADING OF HYDRAULIC PUMP,
HYDRAULIC MOTOR, HYDRAULIC VALVE, PNEUMATIC VALVE,
POWER UNIT AND HYDRAULIC ACCESSORIES
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Original cycle start date: 17 March 2009
Expiry date of previous cycle: NA
Certification / Recertification Audit date: NA
Certification / Recertification cycle start date: 16 March 2024
Subject to the continued satisfactory operation of the organisation’s

Management System, this certificate expires on: 16 March 2027
Certificate No.: TH022197 Version: 1 Issue date: 16 March 2024

B

UKAS

MANAGEMENT
SYSTEMS

0008

Signed on behalf of BVCH SAS UK Branch
Certification Body Address: 5th Floor, 66 Prescot Street, London, E1 8HG, United Kingdom

Local Office: Bureau Veritas Certification (Thailand) Ltd. 16th Floor, Bangkok Tower, 2170 New Petchburi
Road,Bangkapi, Huaykwang, Bangkok 10310, Thailand

Further clarifications regarding the scope and validity of this certificate, and the applicability of the management system
requirements, please call: 66 2 670 4800

UKAS Certificate Template Single Site Rev.4.1 28 Aug 2023
1/1
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HOF Hydraulic Solutions Warranty Policy

Warranty

Flowlution Co,.Ltd, sole distributor of "HOF Hydraulic Solutions”, Warrants all of its products to be free from defects in ma-
terial and workmanship under normal operating conditions and proper application in accordance with the specifications
for operation as described by the manufacturer for the period of twelve (12) months in service.

Limitations on Warranty

This Warranty is expressly in lieu of any other warranties expressed or implied. Buyer's sole and exclusive remedy under
this Warranty shall be limited to the repair, replacement or exchange of warranted products at our option, F.0.B. our fac-
tory, or designated service center.

No special, incidental, consequential or other damage shall be recoverable. Flowlution Co,.Ltd shall not be liable for con-
sequential damages or contingent liabilities including, but not limited to, loss of life, personal injury, loss of crops, loss due
to fire or water damage, loss of business or business income, down time costs and trade or other commercial loss arising
of out of the failure of the product. Flowlution Co,.Ltd will in no event be liable for any sum in excess of the price received
by it for the product for which liability is claimed or asserted.

No product shall be returned without prior authorization from Flowlution Co,.Ltd. Buyers and their agents shall prepay all
transportation charges for the return of such products to Flowlution Co,.Ltd's factory or designated service center. There
will be no acceptance of any charges for labor and/or parts incidental to the removal or remounting of product repaired
or replaced under this Warranty.

The above Warranty does not cover conditions over which Flowlution Co,.Ltd has no control, including, without limita-
tion, contamination, pressures in excess of recommended maximum, products damaged or subject to accident abuse or
misuse after shipment from our factory, products altered or repaired by anyone other than Flowlution Co,.Ltd personnel,
authorized Flowlution Co,.Ltd factory personnel or persons so designated in writing by Flowlution Co,.Ltd prior to com-
mencement of said work.

A return goods authorization number must be obtained from Flowlution Co,.Ltd or Flowlution Co,.Ltd's authorized Service
center, or Flowlution Co,.Ltd's authorized agent prior to any products being returned for Warranty.

For more details please contact info@flowlution.com or contact@hofhydraulic.com
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Valve Version - Date 6 SEP 2025

Pressure Switch
P-02 Series

o
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Features and Handling

+ P-02 is a spring loaded piston type pressure switch. The
pressure of hydraulic oil acts on the piston in the pressure
switch. The piston acts against the infinitely adjustable force
of the spring which transfers the movement of the piston to
the switch to open or close the electrical contact.

+ Knob Set Screw is available for panel mounting.

For installation, the pressure switch should be mounted
in such a way as to prevent them being subject to vibration.

Specification

Model Valve Size Preis;'l‘rzapl:ia;nge Electrical Rating Usage
" 15-400 DC 24V .
P-02(H) 174 (217 - 5800) AC 110-250V/3A Hydraulic Oil
Ordering Code
P-02-N-H
1 2 3 4
1. Model : P-02
2. Valve size
02 -1/4"
3. Port Connection (Threaded connection only)
P -1/4" BSPT
N - 1/4" NPT

4. Pressure Range
H - 15 -400 bar (217-5800 psi)

T . WWW.hofhydraulic.com
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Pressure Switch
P-02 Series

Installation Dimension mm (inch)

(e -
— BB T

B—1" 235(93) - - Y5

6(.24) —» |=—

|
|
E |
i 38(1.50)
|
|

|
|

2-M4x0.7

}7 = - .25" PT Thread 74
OHOF /
035 ( #1.38) — {({( — 11 | M v — 43(16 9)
‘ (o} [e) \\ ) l
e MAX 77 (3.03) —= | L
85 (3.35) — = —e| 43(1.69)
123 (4.84)
148 (5.83)

Weight: 0.9 kg (2.0 Ibs)
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Valve

Remote Control Relief Valve
RM Series
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Features and Handling

* RM series are Direct type relief valves with three pressure
ranges available. They can be used as remote control relief
valve when they are connected to the vent port of any
balanced piston type relief valves.

* To adjust the set pressure, loosen the lock nut of the valve
and turn the handle to adjust the pressure. Maintain the
back pressure at the tank port as low as possible, less than
2 bar (28 psi).

Specification Symbols
Maximum Maximum | Weight * —
Model Flow Pressure }
L/min (USgpm) | bar (psi) kg (Ib) . i )
RM-T02 12 (3.2) 240 1.5 (3.3)
RM-G02 2 (0.5) (3500) | 4 4(3.1) ‘
T L
Ordering Code
RM -T02 -B -C
1 2 3 4 5
1. Model : RM 4. Threaded Size (Threaded connections only)
2. Moun1t_ing Threaded ) Code Thread size
- Threaded connections "
G - Gasket mounting N 174" NPT
B 1/4" BSP
3. Valve Size
02 - 1/4" 5. Pressure Range
A - 7-70 bar (100-1000 psi)
B - 35-140 bar (500-2000 psi)
C - 70-240 bar (1000-3500 psi)

T . WWW.hofhydraulic.com



Valve

Remote Control Relief Valve
RM Series
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Installation Dimension mm (inch)

RM-G02
Pressure Port
/ /-Tank Port
H—F—
ol o P '{ 0T =4
22 g FH———- - 6
Ol ™M L W S
et )
©
J
(1.49)
Max 152.0 (6.00)
88.0
(346)
cle [ : — =
11.5¢] [ 15.50
(43) (61)
RM-T02
Dia 73.5
(2.89)
57.2 1.27 77.7
(2.25) (.05)“ (3.06)
/ﬁ@\ :
| A - Dia44.2
ac—1 -\ N ,/’”“{ !
N N a— 1.74
= kj - A o (l )
I f )
re
Dia 6.9 (.27) thru Max 85 1171
Dia 10.9 (.43) Counterbore (3.35) (4.61)

6.4 (.25) deep

Pressure Port
1/4" NPT

)
)

gl
T

12,7
(.50) ~

www.hofhydraulic.com

/I';nk Port
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Remote Control Relief Valve
RM Series

Graph Performance

RM-T02

240
— RB-T02-*-C

230 —
220

140

L RB-TO02-+-B

8 130 —
120

Pressure

T 70 — RB-T02-+-A
60

50

0 3 6 9 12 15

—> Flow rate I/min
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Pilot Operated Relief Valve
RB Series

Features and Handling

* RB series are Balanced Piston type relief valves with

three pressure ranges available. The valves come with
optional Vent port and Gauge port. The valves can be
controlled by Solenoid Operated Directional Control valve
with optional cover setting for mounting the Solenoid Oper-
ated Directional Control valve on top.

* To adjust the set pressure, loosen the lock nut of the valve
and turn the handle to adjust the pressure. Maintain the
back pressure at the tank port as low as possible, less than
2 bar (28 psi).

Specification Symbols
Maximum Maximum Weight Gauge
Model Flow Pressure -
L/min (USgpm) | bar (psi) kg (Ib) P T P
RB-G03 4.30 (9.5) SV R I
30 (8) _ L=V
RBE-G03 4.40 (9.7) Vent B
RB-T04 80 (21) 2.40 (5.3) T
RB-T06 4.30 (9.5)
240

RB-G06 7.20 (15.8)

175 (46) (3500)
RBE-TO06 4.40 (9.7)
RBE-G06 7.20(15.8)
RB-T10 6.70 (14.7)

454 (120)
RBE-T10 8.40 (18.50)

www.hofhydraulic.com ess—ss—ss—ssssssssssssssssssssssssssssssssss———— |



Valve

Pilot Operated Relief Valve
RB Series

o
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Ordering Code
RBE - T06 - B - C
1 2 3 4 5
1. Model Series
RB - Standard Cover

RBE - Cover for mounting CETOP 3 or NG6
Solenoid Valve (size 06 and size10 only)

2. Mounting
T - Threaded connections
G - Gasket mounting (size 03 and size 06
only)
3. Valve Size
03 - 3/8"
04 -1/2"
06 - 3/4"
10 -1-1/4"

4. Threaded Size (Threaded connections only)

RB-T04
Code Thread size
P 1/2" BSPT
B 1/2" BSP

RB-T06 or RBE-T06

Code Thread size
N 3/4" NPT
B 3/4" BSP
S SAE #12

RB-T10 or RBE-T10

Code Thread size
N 1-1/4" NPT
B 1-1/4" BSP
S SAE #20

5. Pressure Range

A - 7-70 bar (100-1000 psi)
B - 35-140 bar (500-2000 psi)
C - 70-240 bar (1000-3500 psi)

2 . WWW.hofhydraulic.com
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Pilot Operated Relief Valve
RB Series

Installation Dimension mm (inch)

RB-T04

@ M : |
Il Jul
120 (26_26) \Vent Port
- 4.72) ‘ =3 | 3/8"PT
C 42 42 B
(1.65) (1.65) < Pressure Port Thread
‘ - Gauge Port
\ 1/4"PT

Tank Port Thread

www.hofhydraulic.com mss————————essssssssssssssssssssssssssssss——— 3



Valve

Pilot Operated Relief Valve
RB Series
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Installation Dimension mm (inch)

RB-T06, RBE-T06, RB-T10, RBE-T10

)
=

|
A . D
Pressure Port _~] SN
JThread [i_ | _ _ __L_1
e i = Pressure Port
il ! I I J Thread L
[ 1 ] "
1 I I 1]
pldet— — - A el
! 1
E \L :JI-——n——Jl: J/
I ]
\LL-L/
Tank Port L—C—-
J Thread
B
Gauge Port
M Thread "\ K
] @I\ @}\
G 3 ~ b 10
[ © / ele
F - o T g - b i
I AN | * Q7
/ \M5 X 0.8
40.5
Vent Port .5625"-18UNF-2B only RBE-T06 , RBE-T10
Dimension mm (inch)
Model
A B C D E F G H | J K L M
RB-TO6 3/4" NPT
128.8| 925 | 46.3 | 63.0 | 455 | 73.0 | 36,5 | 134.0 | 57.0 3/4" BSP 11.8 | 42.0 1/4"PT
RBE-T06 1.0625" - 12UN-2B
RB-TO10 1-1/4" NPT
157.2 11240 | 619 | 66.5 | 61.9 | 83.3 | 41.7 | 134.0| 619 1-1/4" BSP 6.75 | 54.0 | .4375"-20UNF-2B
RBE-TO10 1.0625" - 12UN-2B

4 . WWW.hofhydraulic.com



Valve

Pilot Operated Relief Valve
RB Series

IN\HOF
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Installation Dimension mm (inch)

RB-G03, RBE-G03, RB-G06, RBE-G06

G
F
S——
D Qjﬂ _
3 Gauge Port
14"PT J
’J —]
a
Q) | ©
r\.I Y,
A
A
A\ A\
fo_ )
DD @ O\ O
| © N | o _
- P O &1
Ol a [ J| a o
& O
- G \J (‘\ VentPhrt—/
(&
. 5625"-18UNF-2B
B K B K
J S
A
RB-GO03, RBE-G03 RB-G06, RBE-G06
only RBE-Gﬁ . RBE-G06
Dimension mm (inch)
Model
A B C D E F G H | J K L M| N 0 P Q R S
RB-G03 o | o | 0| o
RBE-GO3 | 800 | 130|230 | 1235 | 1500 | 1340 | 1750 | 40.0 | 90.0 | 540 | 27.0 | 150 | 1o | 160 | 6o | 66 | 318 | 318
RB-G06 2 | o | o | o
RBE-GOG | 1030 | 165 | 17.6 | 1485 | 1750 | 1340 | 1750 | 515 | 1135 | 667 | 350 | 70| 50 | 500 | 3 | V12| 492 | 239 | 700

www.hofhydraulic.com m———
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Pilot Operated Relief Valve
RB Series

Graph Performance

RB-T04

240
230
220

RB-T04-+-C

140
130 RB-T04-*-B
120

Pressure
Bar

T 70
60 RB-T04-*-A
50

0 20 40 50 80 100

—> Flow rate I/min
RB-T06

240
230
220

| RB-T06-*-C

140
RB - T06 - * -

130 —
120

Pressure
Bar

60 RB-T06-*-A
50

0 50 100 150 200

—> Flow rate I/min
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Pilot Operated Relief Valve
RB Series

Graph Performance

RB-T10

L —] RB-TI10-*-C

RB-T10-*-B

Pressure
Bar
—
w
o

RB-T10-*-A

0 100 200 300 400 500

—> Flow rate I/min
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Valve

Pilot Operated Relief Valve
HDB Series
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Features and Handling

* The relief valve is a pressure control valve. It maintains
constant pressure at inlet by discharging excess fluid in the
system. Solenoids relief valve is a combination of electro-
magnetic directional valve and pilot-operated pressure relief
valve, it is used to control or unload multi-stage pressure in
hydraulic system.

Specification

Maximum Maximum Weight
Model Flow Pressure
L/min (USgpm) | bar (psi) kg (Ib)
HDB20 3.9
500
HDBW20 350 5.4
HDB30 (5000) 5.3
600
HDBW30 6.8
* Working fluid : Mineral oil; phosphate-ester
* Cleanliness The maximum allowable cleanliness of the oil should be according to

9th degree of Standard NAS1638. It is suggested that the minimum

filter reting should be R 10=75.
* Fluid temp -20°C ~70°C
* Viscosity : 12~380 mm?/s

T . WWW.hofhydraulic.com



Valve

Pilot Operated Relief Valve
HDB Series

o

HOF

HYDRAULIC SOLUTIONS

Symbols
Type HDB...X... Type HDB...Y... Type HDB...XY...
P
—| | g —| ! g
Normally :l__ : a2 T b Normally L_ : a T sl
closed / closed —P /
ol [ I ; rl| £
Pl T : Pl T
o ; X .
AT 8 AT B
Normally a L Normally a il b
open T open -
____________ PLIT o rm
Type HDBW...Y... Type HDBW...XY...
7 - — : -
™ Al B ;o i Al B
Normally i : Normally I !
[ I 1L [ I 1
closed > a / ! WC closed —P 2 / b
TIl T ! T T
Pl IT i Pl IT
T Yoo , Xivi
AT_jB AT_jB
Normally a I7L Normally a ITr b
open T open Tl /7
____________ Py T I
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Valve

Pilot Operated Relief Valve
HDB Series

o
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Ordering Code

HDBW - 20 B 1 - 5X /350 /W220

1 234 5 6 7

1. Model Series
HDB - Without directional valve
HDBW - With built-on directional valve

2. Subplate Mounting
20-25(1")
30-32(1"1/2)

3. Operation
A - Normally closed
B - Normally open

Ordering code required only for version with built-on
directional valve HDBW.

4. Rotary knob -1

5. Component series 50 to 59
(50 to 59: unchanged installation and connection

dimensions)

6. Pressure
50 - Pressure setting up to 50 bar
100 - Pressure setting up to 100 bar
200 - Pressure setting up to 200 bar
315 - Pressure setting up to 315 bar

350 - Pressure setting up to 350 bar

7. Working voltage
D24 - DC24vV
W220 - AC220V
Ordering code required only for version with built-on
directional valve HDBW.

. WWW.hofhydraulic.com



Valve

Pilot Operated Relief Valve
HDB Series
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HYDRAULIC SOLUTIONS

Installation Dimension mm (inch)

YT
: 1 B‘
! -
ey
fFe s “L_____IL--.' .
1 | iz
{] I -
ci : i
J_J: 151.?1 :h:
e

1825

e

I

| 26

[14.4

X=G14"Deapl2 D
Y = G1/4" Deepl2.0 Lo

@D

Py A e

| & AS>
_f— |
R . .
' |

L

'—H' e Y B ||HI= 9.

Model Mounting screw Tighten torque
HDB/HDBW20 M16x50 - 10.9 310 Nm
HDB/HDBW30 M18x50 - 10.9 430 Nm

Notice: The surface, connecting with the valve should be
Ra 0.8 roughness and 0.01/100 mm flatness.

. i _J
L12 | \oD3L14\cD2L13
L4 |
Dimension mm (inch)

Model

B1 | B2 | L1 L2 L3 L4 | LS L6 (L7 | L8 | L9 |L10|L11|L12 |L13|L14| D | D1 | D2 D3
HDB20
HDBW30 100.0 | 69.8 | 122.2 | 117.5 83.7 66.7 26.5 161.8 | 23.8 | 11.1 | 656 | 11.0 | 172.2 333 25.0 6.0 250 | 6.0 | M16 | 7.0
Hl.liD?BB\‘ligO 115.0 | 82.6 | 154.5 | 149.5 | 106.9 88.9 28.1 1725 | 31.8 | 12.7 | 76.2 9.4 1829 | 444 30.0 6.0 32.0 | 492 | M18 | 7.0

www.hofhydraulic.com m——esssssssssssssssssssssssssssssssssm—— 4




Valve

Pilot Operated Relief Valve
HDB Series
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Characteristic curves

Measure with HLP 46,Voil = 40°C5°C)

Minimum set pressure and circulation pressure in dependence upon the flow ?
Standard version

12

10

Minimum set pressure.
circulation pressure in bar —
o

L AN

0 100 200 250 300 400 500 600 650
Flow in L/min —

Inlet pressure in dependence upon the flow

400

350

315
300

250

200

150

Inlet pressure in bar —

100

50

WS NN N (N (S—— T p— N S S - -

0 100 200 250 300 400 500 600 650

Flow in L/min —

1 Size 20
2 Size 30

1 Size 20
2 Size 30

Note! ) The characteristic curves are valid for an outlet pressure of

The characteristic curves were measured with external, pres- pr=0 .
sureless pilot oil drain over the entire flow range!

In the case of internal pilot oil drain, the inlet pressure increa-
ses by the outlet pressure present in port T.

Pilot oil flow

2,0
18 1I
1,6

1.4 —
" /
1,2 ]

0,8 —
0,6 b

=
04
0,2

Pilot oil flow in L/min —

0 100 200 250 300 400 500 600 650

Flow in L/min —

1 Size 20
2 Size 30
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Pilot Operated Pressure Control, Flange type
HR5 Series

o

HOF

HYDRAULIC SOLUTIONS

Features and Handling

Series HR5 pilot operated pressure control valves with SAE flanges
allow to mount the valves directly on the outlet flanges of pumps or

inlet flanges of actuators to achieve a very compact design.

Valves with SAE flanges can also be bolted together to combine
functions without the need of a manifold block.

* Choice between Relief valve (V) and unloading valve (U) or electrical/
proportional control.
* Pilot operated with manual adjustment.
+ with 3-port body :
- 3 sizes (SAE 1", 1-1/4",1-1/2")

- SAE 61 and SAE 62 flange

* 3 pressure stages.

+ With optional vent function.

Specification

General

Size 08 | 10 12

Mounting Flanged according to SAE 61/ SAE 62

Mounting Position Unrestricted

Ambient Temperature Range -20°C to +50°C (-4°F to +122°F)

Hydraulic

Maximum Operating SAE 61 350 Bar 280 Bar 210 Bar

Pressure Ports A, B (5075 PSI) (4060 PSI) (3045 PSI)
SAE 61 30 Bar 30 Bar 30 Bar
Port Y1 (435 PSI) (435 PSI) (435 PSI)
SAE 62 350 Bar 350 Bar 350 Bar

Ports A, B (5075 PSI) (5075 PSI) (5075 PSI)

SAE 62 30 Bar 30 Bar 30 Bar
Port Y1 (435 PSI) (435 PSI) (435 PSI)

Pressure Ranges 105 Bar (1523 PSI), 210 Bar (3045 PSI), 350 Bar (5075 PSI)

Nominal Flow 300 LPM 600 LPM 600 LPM

(79.4 GPM) (158.7 GPM) (158.7 GPM)

Fluid Hydraulic oil as per DIN 51524 to 51525

Fluid Temperature -20°C to +80°C (-4°F to +176°F)

Viscosity Permitted 10 to 650 cSt/ mm?/s (46 to 3013 SSU)

Recommended 30 ¢St/ mm?#s (139 SSU)

Filtration ISO Class 4406 (1999) 18/16/13 (acc. NAS 1638: 7)

Electrical (Solenoid)

Duty Ratio 100%

Solenoid Connection

Connector as per EN175301-803

Protection Class

IP65 in accordance with EN60529 (plugged and mounted)

Code G12 G24 W110 W220
Supply Voltage 12V 24V 110V at 50Hz/ | 220V at 50Hz/
Tolerance Supply Voltage +5t0-10 +5t0 -10 +5 +5
Power Consumption Hold 31W 31W 78W 78W
In Rush 31W 31W 264W 264W

Response Time

Energized / De-energized AC 20/18ms, DC 46/27 ms

Maximum Switching Frequency

AC up to 7200 switchings/hour; DC up to 16,000 switchings/hour

Coil Insulation Class

H (180°C) (356°F)

1T . WWW.hofhydraulic.com
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HYDRAULIC SOLUTIONS

Pilot Operated Pressure Control, Flange type
HR5 Series

Symbols
HR5V HR5U
Internal Drain External Drain Internal Drain External Drain
A A A A
| ! | |
| | | |
| i | |
o o 1 1
=== ===
Y% P 4% !
X* | X*1y1 I Y1
| I | |
________ J I ——————— ] |
B B i B B |
|
Performance Curves
PSI Bar p/Q Performance Curve PSI Bar Minimum Pressure Curve
58001400 435130
5075|350
363 | 25
o 4350|300 a
< <
g 3625 |250 5290 20
o o
@ 2900|200 o 218 |15
2175|150
4 ® 145 [ 10 //
2 4450|100 o —
—_
725| 50 B S="
0 0
0 20 40 60 80 100 0 20 40 60 80 100
Nominal Flow (Q) % Nominal Flow (Q) %
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HYDRAULIC SOLUTIONS

Pilot Operated Pressure Control, Flange type
HR5 Series

Ordering Code
HR5V08 - 59 3-3 2-P2 - G12-A 1 **

1 2 34567 8 9 101112

1. Proportional Pressure Relief Valve 8. Electrical Vent (3way Vent VALVE HVVO01)
HR5V - Pressure Relief Valve Omit - non vent version
HR5U - Pressure Unloading Valve P2 - Proportional Pressure Control
(only 12V, 24V)
2. Valve Size 09 - With manual override
08 - SAE1" (Solenoid de-energized  : open to tank
10 - SAE1-1/4" NO Solenoid de-energized : vent line
12 -SAE1-1/2" blocked)
10 - Without manual override
3. SAE Interface (Solenoid de-energized : open to tank
SAE 61 : NO Solenoid energized  :ventline
Code Size Maximum Pressure blocked)
3 12 210 Bar (3045 PSI) 11 - With manual override
4 10 280 Bar (4060 PSI) (Solenoid de-energized :ventline
5 08 350 Bar (5075 PSI) blocked
NC Solenoid energized  : open to tank)
SAE62: 12 - Without manual override
Code Size Maximum Pressure (Solenoid de-energized :ventline
6 08/10/12 350 Bar (5075 PSI) blocked
NC Solenoid energized : open to tank)
4. Pilot Ports
1 - Y1x X1,M=1/4"NPTF 9. Solenoid Voltage
3 - Y1+ X1, M = SAE4 (7/16"-20UNF) Omit - Standard w/o vent function
9 - Y1+, X1,M=G1/4" G12 - 12v
G24 - 24V
*3-Port: Y1 only available at external drain W110 - 110V 50Hz
(pilot oil code 6) W220 - 220V 50Hz
5. Pressure Range 10. Design
1 - up to 105 Bar (1523 PSI)
HR5U:Pressure Differential 20% 11. Seal
3 - up to 210 Bar (3045 PSI) 1 - Nitrile
HR5U:Pressure Differential 20% 5 - Fluorocarbon
5 - up to 350 Bar (5075 PSI)
HR5U:Pressure Differential 15% 12. Options
Omit - Standard
6. Adjustment 152 - 3-Port body with metric threads
1 - Hand Knob only Pilot Ports Code 9
3 - Acorn Nut with Lead Seal
7. Pilot Oil
2 - Internal PD - Internal PP (HR5V)

External PD - External PP? (HR5U)
Internal PD - External PP? (HR5U)
External PD - Internal PP (HR5V)

?) External pilot pressure connection on flange face

4
5
6

3 . WWW.hofhydraulic.com
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HYDRAULIC SOLUTIONS

Pilot Operated Pressure Control, Flange type
HR5 Series

Installation Dimension mm

Weight: ]

HR5V08 - 4.6 kg (10.1 Ibs.)
HR5V10 - 5.2kg (11.5 Ibs.)
HR5V12 - 8.0 kg (17.6 Ibs.)

Acorn Nut
with Lead Seal
—r
O -=
—
!
10d4 x t1 H1
1
T € v
1
1
H6 - B -fF---10d3
. . -
AHR-- | -44-A
oo/ =
: |
SAE 61

Size| B1 | B2 | H1 | H2 | H3 | H4 [ HS | H6 | H7 | L1 | L2 | L3 | L4 | L5 | d1 | d2 | d3 | d4(option152) | H

08 60.0 | 26.2 [188.0( 29.0 | 26.2 | 103.0| 47.0 | 52.4 | 150.0| 51.0 | 52.4 | 65.0 | 58.0 [175.0( 25.0 | 10.5 | 25.0 3/816 UNC (M10) 23.0
(2.36)((1.03) [(7.40)|(1.14)|(1.03) | (4.06) | (1.85) | (2.06) | (5.91) | (2.00) | (2.06) | (2.56) | (2.28) | (6.88) | (0.98) | (0.41) | (0.98) (0.91)

75.0 | 30.2 [198.0( 34.5 | 30.2 |113.0| 64.0 | 58.7 | 160.0| 57.8 | 58.7 | 61.0 | 62.0 |174.1( 32.0 | 125 | 320 | 7/16-14UNC | 22.0

10 .95)| 1.19)| (7.80)| (1.36)| (1.19) | (4.45) | (2.52) | (2.31) | (6.30) | (2.28) | 2.31) | (2.40) | 2.44) | (6.85) | (1.26) | (0.49) | (1.26) (M12) (0.87)

12| 800 [ 357 [2250 340 | 357 [140.0( 730 | 698 187.0 323 | 698 | 92.5 | 55.2 [ 1906 380 | 135 [ 380 | o0 13y (1z)| 270
(3.15)|(1.41) | (8.86) | (1.34)| (1.41)| (5.51)| (2.87) | (2.75) | (7.36) | (1.27)| (2.75) | (3.64)| (2.17) | (7.50) | (1.50) | (0.53) | (1.50) (1.06)

SAE 62

Size{ B1 | B2 | H1 | H2 | H3 | Ha | W5 [ W6 | L1 | L2 | 13 | L4 | 15 | a1 | d2 | d3 | da(optionts2) | t1

o | 600 | 27.8 [141.0{ 2.0 | 27.8 [1030| 47.0 | 57.2 | 51.0 [ 572 | 650 | 58.0 | 147.0| 250 | 125 | 250 20

(2.36)| (1.09) | (5.55) | (1.14) | (1.09) | (4.06) | (1.85) | (2.25) | 2.00) | 2.25) | (2.56) | (2.28) | (5.78) | (0.98) | (0.48) | (0.98) | 7/16"-14 UNC (M12)| 5 g7,
750 | 318 |151.0] 345 | 31.8 |113.0| 64.0 | 6.7 | 57.8 | 66.7 | 61.0 | 620 | 1455| 320 | 135 | 32,0 24.0

101 0'05)| (1.25)| (5.94)| (1.36) | (1.25) | (4.45) | 2.52) | 2.63) | 2.28) | 2.68) | (2.40) | (2.44) | (5.73) | (1.26) | 0.53) | (1.26)| V213 UNC (M12) | (g 4
12| 800 [ 365 [1780] 340 | 365 [1400] 730 [ 79.4 [ 323 [ 794 [ 025 [ 552 [ 1750 380 [ 17.0 [ 380 [ o 11 e ey | 330
@3.15)| (1.44) | (7.01) | (1.39)| (1.44) | (5.51) | 2.87)| 3.13) | (1.27) | 3.13) | (3.64) | (2.17) | (6.88) | (1.50) | (0.67) | (1.50) (130)
Port size
Port Function R5V08 R5V10 R5V12
A Pressure 1" SAE 61/62 1-1/4" SAE 61/62 1-1/2" SAE 61/62
B Tank 1" SAE 61/62 1-1/4" SAE 61/62 1-1/2" SAE 61/62
X1 External pilot port * 1/4" NPTF or G 1/4" or SAE - 4
Y1 External drain 1/4" NPTF or G 1/4" or SAE -4
M Pressure gauge 1/4" NPTF or G 1/4" or SAE -4
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Pilot Operated Pressure Control, Flange type

HR5 Series

Installation Dimension mm

Weight:

HVVO01-cartridge valve : 1.6 kg (3.52 Ibs.)

®10.0(0.39 ﬂ II

237)

bS]
o

(1.85)

160.7

(6.32)
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Valve

Single Station Subplate
HM Series

o

HOF

HYDRAULIC SOLUTIONS

Features and Handling

+ Solenoid Valve / Cetop 3 interface
+ Max Relief Pressure 240 bar
+ Side / Rear Entry

« 3/8" BSP Ports

Symbols
T 2
| |
P ;Q : B
P T
Ordering Code

HM - GO1 - 01 - A

1 2 3 4

1. Model : HM - Single Station Subplate

2. Valve size
GO1 - NG06 (CETOP3)

3. Service Valve
01 - With relief valve
02 - Without relief valve

4. Pressure Range

A - 7-70 bar (100-1000 psi)
B - 35-140 bar (500-2000 psi)
C - 70-240 bar (1000-3500 psi)

e WWW.hofhydraulic.com
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HYDRAULIC SOLUTIONS

A

Single Station Subplate
HM Series

Installation Dimension mm (inch)

HM-GO01-01

550(2.16) 3/8" BSP
=_ [~ —
3l @ @
=2
(& @
3/8" BSP
3/8"BsP 3/8" BSP
J 1
N '
o Pressure adjusting handle
: 1
i + - 1
Socket Lock o \. i
M4 o & = e 1 |:
ho
ce & 1 - 14
g8 | L Jl
i ] i i
i|i r"“’f""ﬂ i
H L iy )
3
65.0 [2.56)
950 (3.74)
@5.5 THRU - 4 HOLES
O —a
QO <. ©
] e e | 12
o O [—=w - x . —-w O
s =B ECHC © Bs E
(ST 0
< [z N w &
1o P e~
e
Ll 9
M5 X 13.0 DFFP - 4 HOLFS
120 | 21.5
10.74] | [0.84] |
72.0 (2.83)
171.5 (6.75]
110.0 (4.33) 61.5 (2.42)
23.0 320
(0.90) (1.25
T
=1 ! 1
o = I
& © = I
O~
] , i
g * 5
1
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Valve Version * Date 4 SEP 2025

Pilot Operated Check Modular Valve
MCP Series

\HOF

HYDRAULIC SOLUTIONS

Features and Handling

+ Sandwich plate valve for use in vertical stackings
« Suitable for cetop 3 and cetop 5

« For the leakage-free blocking of one or two actuator ports,
optional

« Special versions upon request
« Maximum Flow rate GO1:60L/Min, GO3:100L/Min
« Maximum Intermittent Pressure 315 bar (4570 psi)

Specification

. Maximum . .
M Maximum Flow Fluid Viscosity Opening Weight .
odel I;ressure L/min temp. (mm?/s) Prebssure ka) Cleanliness
i °C ar
ar (s | ysanm) | (O (bar)
The maximum allowable
GO1 60 a:05 0.8 cleanliness of the oil should
e be according to 9th degree of
315 -20~70 | 2.8~500 b: 1218 Standard NAS 1638. It is sug-
C:. 4. ini
G03 -l 00 20 gested that the minimum filter

rating should be B 10 =75

e WWW.hofhydraulic.com
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Pilot Operated Check Modular Valve
MCP Series

Symbol
O . - . P T_A_B
B ] | - | B
| ' | | EH | I
| | | | |
(59 g [ - (Y (O O DU L
P1T1 A1 Bi P1T1 A1 Bf

Performance graph
Cracking pressure 0.5 bar
Ap-qy characteristic curves

[261]118
[250]

-16

[200]4 14

12
[150]7

100 ] -~
//
o 4 -

L 9 //

Pressure differential in bar [psi] =
I I
© o
\\

[0F-0

0 10 20 30 40 50 60
| | | | | |

T | | T T | | T T T | T T | | |
[or [ [21 [3 [4 [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [15.85]
Flow in I/min [US gom] —
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Version : Date 4 SEP 2025
Pilot Operated Check Modular Valve

MCP Series

o

HOF

HYDRAULIC SOLUTIONS

Ordering Code

MCP-G01-W-a / * -00

1

1. Model : MCP - Pilot Operated Check Modular Valve

2. Valve size
GO1 - NGO6 (CETOP3)
G03 - NG10 (CETOP5)
3. Control port
W - A, B ports
A - Aport
B - B port
4. Cracking pressurel
a - 0.5 bar
b - 2.5 bar
c - 4.0 bar

5. Seal material
Omit - NBR Seals
\Y - FPM Seals

6. Design number

3 4 5 6

3 . WWW.hofhydraulic.com
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Pilot Operated Check Modular Valve
MCP Series

Installation Dimensions mm (inch)

MCP-GO1
® ® g D
\
\
T
4-5.4Thru hole
T O P i ®
a2 |
5 ,a \)"{I \; '5,). 3 : 2
‘\@;’,"—‘\4Deplh4. 89 & =
Q) % ©
l'lgx_%i O N 5 O — [
= (o o :
LZ
103 .
o Weight 0.8 Kg (1.76 Ibs)
278
405
64
L 80 J
MCP-G03

®
®

275 _

1

70
46

Weight 2.0 Kg (4.40 Ibs)

L
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Flow Control Valve
CF Series

Features and Handling

valves control the flow in one direction and allow free flow in
the other direction. With two step control range, the first
three turns of the knob can control fine adjustment of low
flow and the next three turns can open the valve of full flow.
The knob comes with numeric indicator.

* CF Series are flow control valves with check valve. The ’

Péé

Specification

Maximum Maximum Weight
Model Flow Pressure
L/min (USgpm) | bar (psi) kg (Ib)
CF-T02 19 (5) 0.30 (0.66)
CF-TO3 30 (8) 350 0.40 (0.88)
CF-TO4 57(15) (5070) | g70(1.59)
CF-T06 95 (25) 1.00 (2.20)

Ordering Code
CF - T04
1 2 3
1. Model : CF
2. Mounting
T - Threaded connections
3. Valve size
02 -1/4
03 -3/8"
04 -1/2"
06 - 3/4"

1T ——sss————m - WWW.hofhydraulic.com



Valve

Flow Control Valve
CF Series

\HOF

HYDRAULIC SOLUTIONS

Installation Dimensions mm (inch)

Max B

E C
-——D——|
T ,J_ T
A ( A
A ,—
' T
Dimension mm (inch)
Model A
Thread B ¢ D E F G
CF-TO2 | 1/4"NPT | 40.4(1.59) | 66.5(2.62) | 26.6(1.05) | 25.4(1.00) | 12.7(0.50) | 20.6 (0.81)
CF-T03 3/8"NPT | 55.4(2.18) | 70.0(2.75) | 26.6(1.05) | 25.4(1.00) | 12.7 (0.50) | 25.2(0.99)
CF-TO4 | 1/2'NPT | 68.6(2.70) | 87.0(3.42) | 33.0(1.30) | 31.7(1.25) | 15.9(0.63) | 29.8(1.17)
CF-T06 3/4"NPT | 85.9(3.38) | 98.5(3.88) | 37.5(1.48) | 38.1(1.50) | 19.05(0.75) | 34.9 (1.37)

*CF-T08 and CF-T10 are available upon request.

WWW. hofhy drau1i.C. COM s —
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HYDRAULIC SOLUTIONS

Valve Version : Date 6 SEP 2025

Check Valve
CNT Series

Features and Handling

« CNT Series are check valve with optional cracking
pressure. The valves allow free flow in one direction and
shut-off in the other direction. The valve comes with flow
rate ranges from 30L/min to 500 L/min and port size from
3/8"to 2".

Specification

Thread Operating Crack Flow Weight
Model Connection Pressure Pressure L/min
(bar) (bar) kg (Ib)
CNT-TO3 PT 3/8" 40 0.18
CNT-T04 PT 1/2" 60 0.32
CNT-TO6 PT 3/4" 100 0.48
" 210 A:0.5
CNT-TO08 PT1 (3000 PSI) B 50 150 1.10
CNT-T10 PT11/4" 200 1.88
CNT-T12 PTT11/2" 270 2.18
CNT-T16 PT 2" 400 3.9
Ordering Code
CNT - T03 - A
1 23 4
1. Model : CNT 3. Valve size
03 -3/8"
2. Mounting 04 -1/2"
T - Threaded connections 06 -3/4"
08 - 1"
10 -1-1/4"
12 -1-1/2"
16 -2"
4. Cracking Pressure
A - 0.5 bar (7 psi)
B - 5.0 bar (72 psi)

1T ——sss————m - WWW.hofhydraulic.com
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Check Valve
CNT Series

25

\HOF

HYDRAULIC SOLUTIONS

Installation Dimensions mm (inch)

IN QOUT

MAX 3000 psi

B

CNT-03~08 series

Y

©

(®

IN ouT
MAX 3000 psi
B B —
d -

CNT-10~16 series

Model A B c
CNT-TO3 23 74 -
CNT-T04 29 80 -
CNT-T06 35 90 -
CNT-TO8 46 113 -
CNT-T10 55 133 60
CNT-T12 60 139 65
CNT-T16 75 154 80
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Check Valve
CNT Series

Performance Characteristics

Pressure Drop Characteristics measured at v = 32 ¢St (156 SUS)

CNT-03

7

6
-
g
g4
&
v /
: i
4
2

1

0

0 10 20 30 40
Flow Q [I/min]
CNT-04

7

6
= 5
2
g' 4 /
3 -~
% S
2 /
o
fut /

1 7

0 T T T r : :

0 10 20 30 40 50 60
Flow Q [I/min]
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Check Valve
CNT Series

CNT-06

7

6
=~ 5
)
o
4
o
o
S
o3
2
@
a 2 /

1

0 T T T T : .

0 20 40 60 80 100 160
Flow Q [I/min]
CNT-08

7

6
—5
2
34 /
o
o
N /
o
£’ <
g /
a ) /

1 _—

/
0 T T - . .
0 50 100 150 200 250
Flow Q [I/min]
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Check Valve
CNT Series

CNT-10

Pressure drop Ap [bar]
w

2 4/'
~

1
0 T T T r r r .
0 50 100 150 200 250 300 350
Flow Q [I/min]
CNT-12
7
6

Pressure drop Ap [bar]
\

3 ,/
2
1 //
"
0 50 100 200 300 350 400 450

Flow Q [I/min]
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Check Valve
CNT Series

CNT-16

Pressure drop Ap [bar]
D

2 P
/

1 ]
Py
0 T T T T T r .
0 50 100 200 300 400 500 600
Flow Q [I/min]
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Manifold Line Mount
HMLM Series

Features

Line mount hydraulic manifolds with choice of Single and
Double (cross pilot).

Cavity: T11A/ T10A

Material: Aluminum Alloy with high corrosion
resistance

Functions: Pilot to Open Check Valve/ Counter Balance

or other valves
Max pressure: 210 bar

Port size: Various port size
Symbols
Code S - 3
2
| |
1
Code D ‘ - ‘
. .
N4
N
/ \

Vil e e

C1 C2
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Manifold Line Mount
HMLM Series

Ordering Code
HMLM - S - 11 -T-03- B -CB

1 2 3 4 5 6 7

1. Model : HMLM - Manifold Line Mount

2. Body Functions
S - One Cavity 90 degree body
D - Two Cavity 90 degree cross-piloted body

3. Cavity - T-11A
10 - T-10A (single cavity only)
11 - T-11A

4. Mounting
T - Threaded connections

5. Valve Thread size

02 - 1/4"
03 - 3/8"
04 - 1/2"
05 - 9/16"
06 - 3/4"
o7 - 7/8"

6. Thread size
N - NPT (Except Valve size 05, 06, 07)
B - BSP (Except Valve size 05, 06, 07)
S - SAE (Except Valve size 02, 03, 04)

7. Cartridge Valve Insert
Omit - With out cartridge
CB - Counterbalance Valve
CK - Pilot-to-open check valve

NOTE : If you need Cartridge Valve functions other
than this one, please contact HOF Hydraulic.
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Valve

Manifold Line Mount
HMLM Series

\HOF

HYDRAULIC SOLUTIONS

Installation Dimensions mm (inch)

Code S
Weight: 0.4 kg (0.91b)

Mounting Holes: T-11A Cavity

Locating Shoulder

8.6 (0.34) diameter through hole
2 places. Depth 17.5 (0.69

T __________ —Ir Port Thread 1/4" - 19 BSP
| ST
— ! o _4a
| I
e X W
i
YAy UL
A | Lic sdLuTIONS
NO| N Lo 20 | )
©°| wT [ & [ }: |
~ol o Q) m | |: / | Py
A N
! |==I== | g
I |
it satated |
& {1
~ 9 }‘ 4 ::
T3 ‘1 !
] i Sl
10?‘3781 \ Port Thread
31.75
(1.25)
63.5
(2.5)
CodeD
Weight: 0.5 Kg (1.091b)
T-11A Cavity
Locating Shoulder
Depth 17.5 (0.69) 3175

81.75 2 places
(1.25) /"—\ (1.25)

Port Thread

Port Thread Port Thread
~
NO R
©<
~o
Q|
© @) © Q]
[ o0
O~ O~
= |
=
=)
o9
— O
2

97 Port Thread / 822 \ Port Thread

(0.38) (3.24)
1016
(4.00)

Mounting Holes:

8.6 (0.34) diameter through hole

2 places.
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Manifold Line Mount Double counterbalance Valves
HMLM - CB - OC - TO4 - 35 Series

Features and Handling

Counterbalance valves Over center are used to keep a load
locked, the built-in relief valve protects the system from
overpressure in the cylinder by draining the oil.

Port: 1/2 BSPP

Max Flow: 60 I/min (15.9 USgpm)

Standard setting: 350 bar (5075 PSI)

Range spring: 60/350 bar (870/5075 PSI)

Increase to turn: 135 bar (1960 PSI)

Pilot ratio: 1:4.25

Max Pressure: 350 bar (5075 PSI)

Weight: 2 kg (4.4 1b)

Symbols

Cl c2
i I
] ]
| |
| vmT b |
QL Ty Q)
I R I |
Vi V2
Ordering Code
HMLM -CB -OC - T04 - 35
1 2 3 4 5
1. Model : HMLM - Manifold Line Mount 5. Standard Setting
35 - 350 bar

2. Cartridge Valve Insert
CB - Counterbalance Valve

3. Circuit
OC - Open Center

4. Valve Thread size
TO04 - 1/2"-14BSP

1T ——sss————m - WWW.hofhydraulic.com



Valve Version : Date 14 JAN 2025

Manifold Line Mount Double counterbalance Valves

HMLM - CB - OC - TO4 - 35 Series

o

HOF

HYDRAULIC SOLUTIONS

Installation Dimensions mm (inch)

(7,76 Max)

538 5
=2 = ™ > = 2
~ ® 0 3 N0 2D =
2 %S 128sPP N o S8Rgo @
>3
Cl Cc2 (]
51,5 , %)
(2,03) - - :
265—————(D)- @ -\®- j
(1,83) M) ' ' )
A1 _,E A
\ | |
- - . -,
y '353 | | ‘ |
(033) \ @ b
v L
b~
o 0 © = o 0N =y
;0 - O D » SO o o
8 g °s 88 Rp
Performance
PSI  bar c V
300 | 20
240 | 16
180 | 12
120 | 8
60 | 4
o lo
60 I/min
0 25 5 75 10 125 15 USgpm
PSI  bar V I c
300 | 20
240 | 16
180 | 12 /
120 | 8 / /
60 | 4 /
o lo
20 30 40 50 60 I/min
5 75 10 125 15 Usgpm
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OHOF

Manifold Bar Standard
HSUB Series

Features and Handling

We offers a complete line of standard manifolds and subplates
that meet all ISO and NFPA standards. Steel and Aluminum
bodies are available that are suitable for CETOP3 and CETOPS5.

Custom Manifold Blocks are available upon request,
please contact contact@hofhydraulic.com

Ordering Code
HSUB - G01B - A-6-R-G

1 2 3 456 7

1. Model : HSUB - HOF Hydraulic Subplates

2. Valve size
GO1 - NGO6 (CETOP3)
G03 - NG10 (CETOP5)

3. Port Connections
B - BSP threaded port
S - SAE threaded port

4. Materia
A - Aluminum (240 bar)
S - Ductile Iron (350 bar)

5. Number of Stations
1-6

6. Option valve
Omit - Without relief valve
R - With relief valve

7. Gauge port

Omit - Without Gauge port
G - With Gauge port

1T . WWW.hofhydraulic.com



Valve

Manifold Bar Standard
HSUB Series

N\HOF

HYDRAULIC SOLUTIONS

Installation Dimension mm (inch)

HSUB-GO1

* Note : Pressure relief valve
| available on code " R" only

"A" (See Chart)

o

IS

O ©)

i

80_ . 602 - _ 254 [

L

410 9 ; B

[ A

L 762 i 2

o ‘
450 540 Note : Gauge port not
available on single station
manifold and code "G” only
Port Thread ]
P 1 1/2"-14BSPP SAE#10 \
| T |1/2"-14BSPP  SAE#10 . b/
| A,B |3/8"-19BSPP SAE#8 3 o o O o ‘ O O
G 1/4"-19-BSPP SAE#6 O \ (©]
) O] & (€] (©) & @ O] ® (€]
" N o .
No.Stations | +1 2 3 4 5 6 $‘ 6 SV 6 E 7V &
"A" Length (mm) | 54.1 108.0 162.1 | 2159 | 2700 | 3239 .
Wat., Alum, (kg) | 1.4 1.8 27 36 41 5.0 J“—L 40T
Wat., Iron, (kg) 23 41 5.9 71 9.5 ns Bolts” Allbolt are M5 X 0. Grade 109
+Length of 1 station with relief cavity is 79.4 mm. ;2;2;{:“; gt:ndard NFPA D03, NG6, CETOP3
HSUB-G03
- 678 - "A" (See Chart)
211 39.7 82,6 Typ.
Note : Pressure relief valve l T
available on code " R only i
B
o T
r@
L5

Port Thread

P |3/4"-14BSPP|  SAE#12

T 3/4"-14BSPP|  SAE#12

A,B 1/2'-14BSPP|  SAE#8

G | 1/4"-19-BSPP SAE#6

No. Stations +1 2 3 4 5 6
"A"Length (mm) = 82.6 | 165.1 | 247.7 | 3302 4128 4953
Wat., Alum, (kg) 18 36 5.0 6.4 79 9.6
Wat, Iron, (kg) | 4.1 77 | M8 | 154 | 201 | 233

+Length of 1 station with relief cavity is 114.3 mm.

www.hofhydraulic.com

Note : Gauge pon not
= 7= available on single station
manifold and code "G" only

Mounting Hardware

o
3 o G} o (0] @ 0 . o]
[0} [} ‘ o [}
L 57.9 A 82.6 Typ. _‘ !
Mounting Solenoid Valve
Bolts : Al ]bolls are M6 X 1.0 Grade 10.9 &
Torque :
Reference Standard : NFPA D05, NG10, CETOPS 1 G O
! 25.4
44 602 —
! ]
=
o o
2 (.
S
L 889 _ 3
Mounting Hardware




HOF Hydraulic represented by

Flowlution Co.,Ltd.
26/48 Moo4 Suksavadh Road, Jomthong, 10150 Bangkok, Thailand
Tel: +662 877 3223 Fax: +662 877 3373 info@flowlution.com

HOF Corindus Co.,Ltd. (Thailand only)

891 Rama3 Road, Bangpongpang, Yannawa, 10120 Bangkok
Tel: 02 2841100 Fax: 02 683 4414 info@hofcorindus.co.th
www.hofcorindus.co.th

www.hofhydraulic.com

n

HOF

HYDRAULIC SOLUTIONS





