l Line rupture protection valve type LB

l Product documentation

Screw-in valve

Operating pressure pmax: 500 bar
Flow rate Qmax: 250 lpm
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(B (bersicht Leitungsbruchsicherung Typ LB

Line rupture protection valves, also called pipe rupture protection valves are a
type of check valve. The valves are normally mounted directly on the cylinder.
They prevent uncontrolled cylinder movement in the event of a pipe rupture or
hose break.

The line rupture protection valve type LB offers a high level of safety in the
event of pressure peaks. It features reproducibly accurate, secure closing at the
pre-set trigger volumetric flow. Higher volumetric flows causes a plate raised
from the valve seat by a spring to be pressed onto the housing seat. The valve
closes. A variant with orifice bore in the valve plate permits a low volumetric
flow in the check direction. Type LB is available as a screw-in valve and in a
housing design for line installation.

Screw-in cartridge

Features and benefits:
= Pressures up to 700 bar

Intended applications:

= Industrial trucks
= Lifting devices
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Available versions, main data

2.1 Screw-in cartridge and housing version

Circuit symbol: Section view:

Simplified Detailed
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Order coding example:

LB 2 C - 40
LB 3 F 08 -63
LB3UNF C 1,0 -50

Response flow  Table 4 Response flow
Orifices  Table 3 Orifices
Version  Table 2 Version

Basic type and size  Table 1 Basic type and size
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Table 1 Basic type and size

Basic type and size  Port size Description Housing type (Table 2)

C G F
LB 1 G 1/4 (A) (BSPP) ° ° °
LB 2 G 3/8 (A) (BSPP) ° ° °
LB 3 G 1/2 (A) (BSPP) ° ) °
LB 4 G 3/4 (A) (BSPP) ° ° °
LB 5 G 1 (A) (BSPP) °
LB 1 UNF 9/16-18 UNF Version with UNF thread in accordance with SAE J 514 °
LB 2 UNF 3/4-16 UNF °
LB 3 UNF 7/8-14 UNF ° °
LB 4 UNF 11/16-12 UN °
LB 14 M 14x1.5 With metric fine thread DIN 13 T6 °
LB 26 M 16x1.5 (Only available for model C) °
LB 28 M 18x1.5 )
LB 30 M 20x1.5 °
LB 32 M 22x1.5 )
LB 47 M 27x2 °
LB 2/1 G 3/8 (A) (BSPP) With threaded reducing ring ° °
LB 3/2 G 1/2 (A) (BSPP) ° °
LB 4/3 G 3/4 (A) (BSPP) ° °
Table 2 Versions
Model Description View Circuit symbol

C Screw-in cartridge @@ i

G Pipe connection on both sides

With threaded reducing ring

Screw-in cartridge sizes 1 to 3 with threaded reducing ring (Table 1)

screwed into the next largest housing (G or F) sizes 2 to 4. Example F % -—|B F
of use: Adjustment to the port size of the hydraulic devices used, e.g. [

LB 3/2 G-..

—Mo-
F Tapped journal on one side ) ,
Also LB 1 F - JIS - ... with thread in accordance with JIS B 2351-1 B E{ F B {—Z}/Wz—} F

6/20 D 6990 - LB - 12-2015-1.1 © HAWE Hydraulik SE
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Table 3 Orifices
Type Marking for orifice bore (AJ) only for valves

0.5 0.8 1.0 1.2 1.5 2.0
LB 1 ° ° ) )
LB 2 ° ) ° °
LB 3 ° ° ° ° °
LB 4 ° ° ° ° °
LB 5 ° ° ° ° °
Table 4 Response flow
Basic type and size  Response flow Q4 (lpm)

-4 -6.3 -10 -16 -25 -40 -50 -63 -80 -100 -125 -160 -250
LB 1.. ° ° ° ° °
LB 2.. ° ° ° ° ° °
LB 3.. ° ° ° ° °
LB 4.. ° ° ) °
LB 5.. )
LB 2/1.. ° ° ° °
LB 3/2.. ° ° ° ° °
LB 4/3.. ° ° ° ° ° °

© HAWE Hydraulik SE
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2.2 Fitting

Circuit symbol: Section view:

Simplified Detailed

T 1, 7

~

Order coding example:

LB1E -10L /0,5 -10 -G 1/4 A-ED
LB4E -18L -80 -G 3/4A-ED
Port size, block side/cylinder side  Table 5 Port size, block side/cylinder side with Eolastik seal
Response flow  Table 4 Response flow
Orifices  Table 3 Orifices
Port size, hose side  Table 5 Port size, hose side

Basic type and size  Table 5 Basic type and size

Table 5 Basic type and size

Basic type and size Port size
hose side block side/cylinder side (BSPP)

LB 1E -8L/...-... G 1/4 A-ED M12x1.5 G 1/4 A
LB 1 E -10L/...-... G 1/4 A-ED M16x1.5 G1/4 A
LB 2 E -12L/...-... G 3/8 A-ED M18x1.5 G3/8A
LB 3 E-12L/...-... G 1/2 A-ED M18x1.5 G1/2 A
LB 3 E -15L/...-... G 1/2 A-ED  M22x1.5 G1/2 A
LB 4 E -15L/...-... 6 3/4 A<ED  M22x1.5 G 3/4 A
LB 4 E -18L/...-... G 3/4 A-ED  M26x1.5 G 3/4 A
LB 4 E -255/...-... G 3/4 A-ED  M36x2 G 3/4 A

8/20 D 6990 - LB - 12-2015-1.1 © HAWE Hydraulik SE



3 Parameters

General information

Description
Design
Model

Material

Installation position and direction

Flow direction

Hydraulic fluid

Cleanliness level

Temperatures

Pressure and flow rate

Pressure pmax

Flow rate Quax
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Line rupture protection valve
Plate valve
Screw-in valve, housing version, fitting

Balls made of rolling bearing steel
Steel; valve housing galvanized zinc plated; hardened and ground functional inner parts
Surface treatment (solenoid): DIN 50961-Fe/Zn 12 bk cC

As desired; B = port on consumer side to be protected against rupture

A p-Q characteristics for both flow directions (B — F or F — B) in accordance with setting
length S (see also Chapter 5.3.2, "Reference values for the response flow").

Hydraulic oil: according to Part 1 to 3;

IS0 VG 10 to 68 according to DIN ISO 3448

Viscosity limits: min. approx. 4, max. approx. 1500 mmz2/s

opt. operation approx. 10... 500 mm?/s.

Also suitable for biologically degradable hydraulic fluids type HEPG (polyalkylene glycol)
and HEES (synthetic ester) at operating temperatures up to approx. +70°C.

IS0 4406

21/18/15...19/17/13

Ambient: approx. -40 ... +80°C, Fluid: -25 ... +80°C, Note the viscosity range!

Permissible temperature during start: -40°C (observe start-viscosity!), as long as the service
temperature is at least 20K higher for the following operation.

Biologically degradable pressure fluids: Observe manufacturer's specifications. By considera-
tion of the compatibility with seal material not over +70°C.

500 bar

In accordance with size and the set response flow/gap

© HAWE Hydraulik SE
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Characteristic curves
Response flow/gap

0il viscosity approx. 60 mm?/s
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Qus flow rate (lpm); Ap flow resistance (bar)

1 Response flow (B — F)

Qs flow rate (lpm); Ap flow resistance (bar)

1 Response flow (B — F)
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Qs flow rate (Ipm); Ap flow resistance (bar)

1 Response flow (B — F)

Qis flow rate (Ipm); Ap flow resistance (bar)

1 Response flow (B — F)
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Qs flow rate (lpm); Ap flow resistance (bar)

1 Response flow (B — F)

e Valve closure occurs at the intersection of characteristic curve "S" with the dot-dash limit

line.

e For valves with an orifice as per Chapter 2.1, "Screw-in cartridge and housing version"

(Table 3) the actual response flow is higher by the proportion that flows through the

orifice bore

¢ Intermediate values are to be interpolated.
» For reference values for the response flow, see Chapter 5.3.2, "Reference values for the

response flow"
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Characteristic curves

Orifice characteristic curve

0il viscosity approx. 60 mm?/s

Weight

Screw-in cartridge

Housing version

Orifice characteristic curves (reference
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Orifice characteristic curves to determine the load

values) to determine the actual response lowering speed during response

flow
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Qs flow rate (lpm); Ap flow resistance

(bar) with responding LB valve

Type
LB 1
LB 2
LB 3
LB 4

Type

IB1F LB1G
IB2F LB2G
LB3F LB3G
LB4F LB4G
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pressure
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=170g¢g
=390¢
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'8 Dimensions

All dimensions in mm, subject to change.

4.1 Screw-in cartridge and housing version

Screw-in cartridge

v

Gy
\
|
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A corresponding assembly tool must be made locally in accordance with the hole pattern

SW

LK

|———]

\%%5
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>

Type Gy L L ad ad, LK sw Max. tightening torque M,
(Nm)

LB1C G 1/4 A (BSPP) 17.5 8.1 9.5 2.4 8.5 5.5 8

LB 14 C M 14x1.5 17.5 8.1 9.5 2.4 8.5 5.5 8

LB 1 UNF C 9/16-18 UNF 17.9 8.3 9.5 2.4 8.5 5.5 8

LB2C G 3/8 A (BSPP) 21 10.6 12.5 3.5 11 5.5 12

LB 26 C M 16x1.5 21 10.6 12.5 3.5 11 5.5 12

LB 28 C M 18x1.5 21 10.6 12.5 3.5 11 5.5 12

LB 2 UNF C 3/4-16 UNF 21 10.6 12.5 3.5 11 5.5 12

LB3C G 1/2 A (BSPP) 25 12.1 15 4.5 13 7 18

LB 30 C M 20x1.5 25 12.1 16.2 4.5 13 7 18

LB 32 C M 22x1.5 25 12.1 16.2 4.5 13 7 18

LB 3 UNF C 7/8-14 UNF 25 12.1 16.2 4.5 13 7 18

LB 4 C G 3/4 A (BSPP)  30.5 17.1 17.5 6 16 7 23

LB 47 C M 27x2 30.5 17.1 17.5 6 16 7 23

LB 4 UNF C 11/16-12 UNF 30.5 17.1 17.5 6 16 7 23

LB5C G 1 A (BSPP) 38 22.1 26 7.5 19.5 7 25

12/20 D 6990 - LB - 12-2015-1.1 © HAWE Hydraulik SE
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Housing version

LB...G LB ... F
ﬁSW ﬁSW
—— 7_[f
o F—f‘%fﬂ‘f—B &) 1) B 77‘}7 Fo
L .j |
L Ly
Type G Gy L Ly L sw
LB 1... G 1/4 (BSPP) G 1/4 A (BSPP) 50 48 12 19
LB 1... - JIS G 1/4 JIS (BSPP) G 1/4 JIS (BSPP) - 55 12 19
LB 2... G3/8 (BSPP) G 3/8A (BSPP) 58 52 12 22
LB 3... G1/2 (BSPP) G 1/2 A (BSPP) 65 60 14 27
LB 3... 7/8-14 UNF 7/8-14 UNF - 70 16 30
LB 4... G3/4 (BSPP) G 3/4A (BSPP) 78 72 16 36

Creating the mounting hole

.

1  End of the thread with cut type E

Type G (%]) IR | t
LB1C G 1/4 (BSPP) 11.5 22 33
LB 14 C M 14x1.5 12.5 22 33
LB 2C G 3/8 (BSPP) 15.0 26 37
LB 26 C M 16x1.5 14.4 26 37
LB 28 C M 18x1.5 16.4 26 37
LB 2 UNF C 3/4-16 UNF 17.5 26 37
LB3C G 1/2 (BSPP) 18.7 30 45
LB 30 C M 20x1.5 18.4 30 45
LB 32 C M 22x1.5 20.4 30 45
LB 3 UNF C 7/8-14 UNF 20.4 30 45
LB 4 C G 3/4 (BSPP) 24.2 38 54
LB 47 C M 27x2 24.9 38 54
LB 4 UNF C 11/16-12 UNF  25.0 38 54
LB5C G 1 (BSPP) 30.7 47 67

© HAWE Hydraulik SE D 6990 - LB - 12-2015-1.1 13/20
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4.2 Fitting

L1
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Type Gr G (BSPP) L, L, Lk @b @d @dy s SW, SW,
LB 1E-8L/...-... G 1/4 A-ED M12x1.5 G1/4 A 38.4 21.4 12 10.3 0.5-1.2 7 0.2-1.3 19 5.5
LB 1 E -10L/...-... G 1/4 A-ED M16x1.5 G1/4A 39.4 21.4 12 10.3 0.5-1.2 7 0.2-1.3 19 5.5
LB 2 E -12L/...-... G 3/8 A-ED M18x1.5 G3/8A 44 22.5 12 12.5 0.5-1.5 9 0.3-1.5 22 5.5
LB 3 E -12L/...-... G 1/2 A-ED M18x1.5 G1/2 A 46.8 26.8 14 15 0.5-2.0 10 0.5-2.0 27 7
LB 3 E -15L/...-... G 1/2 A-ED M22x1.5 G1/2 A 48.8 26.8 14 15 0.5-2.0 11 0.5-2.4 27 7
LB 4 E -15L/...-... G 3/4 A-ED M22x1.5 G3/4A 51.1 29.4 16 18.5 0.8-2.0 12 1.1-1.9 32 7
LB 4 E -18L/...-... G 3/4 A-ED  M26x1.5 G3/4A 511 294 16 20 0.8-2.0 15  1.1-2.7 32 7
LB 4 E -255/...-... G 3/4 A-ED M36x2 G3/4A 64.4 29.4 16 20 0.8-2.0 16 1.1-2.7 41 7
Creating the mounting hole
Tk

Lo
Mi =
oy
L |t
Type G (BSPP) Le Tk
LB 1 E -8L/...-... G 1/4 A-ED G1/4A 12 23
LB 1 E -10L/...-... G 1/4 A-ED G1/4A 12 23
LB 2 E-12L/...-... G 3/8 A-ED G 3/8 A 12 23
LB3 E-12L/...-... G 1/2 A<ED G 1/2 A 14 29
LB 3 E-15L/...-... G 1/2 A-ED G 1/2 A 14 29
LB 4 E -15L/...-... G 3/4 A-ED G 3/4 A 16 32
LB 4 E -18L/...-... G 3/4 A-ED G 3/4 A 16 32
LB 4 E -255/...-... G 3/4 A-ED G 3/4 A 16 32

14/20
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Assembly, operation and maintenance recommendations

5.1 Intended use

This valve is exclusively intended for hydraulic applications (fluid engineering).
The valve demands high technical safety standards and regulations for fluid engineering and electrical engineering.
The user must observe the safety measures and warnings in this documentation.

Essential requirements for the product to function correctly and safely:

- All information in this documentation must be observed. This applies in particular to all safety measures and warnings.

- The product must only be assembled and put into operation by qualified personnel.

- The product must only be operated within the specified technical parameters. The technical parameters are described in detail in this
documentation.

- The operating and maintenance manual of the specific complete system must also always be observed.

If the product can no longer be operated safely:

= Remove the product from operation and mark it accordingly. It is then not permitted to continue using or operating the product.

5.2 Assembly information

The product must only be installed in the complete system with standard and compliant connection components (screw fittings, hoses,
pipes, etc.).

The hydraulic power pack must be shut down correctly prior to dismounting; this applies in particular to power packs with hydraulic
accumulators.

Danger
Risk to life caused by sudden movement of the hydraulic drives when dismantled incorrectly!
Risk of serious injury or death.

= Depressurise the hydraulic system.
= Perform safety measures in preparation for maintenance.

5.2.1 Creating the mounting hole

See description in Chapter 4, "Dimensions".

© HAWE Hydraulik SE D 6990 - LB - 12-2015-1.1 15/20
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5.3 Operating instructions

Product configuration and setting the pressure and flow rate

The statements and technical parameters in this documentation must be strictly observed.
The instructions for the complete technical system must also always be followed.

Note

= Read the documentation carefully before usage.

= The documentation must be accessible to the operating and maintenance staff at all times.
= Keep documentation up to date after every addition or update.

Purity and filtering of the hydraulic fluid

Fine contamination can significantly impair the function of the hydraulic component. Contamination can cause irreparable damage.

Examples of fine contamination include:

- Metal chips

- Rubber particles from hoses and seals
- Dirt due to assembly and maintenance
- Mechanical debris

- Chemical ageing of the hydraulic fluid

Note
Fresh hydraulic fluid from the drum does not always have the highest degree of purity. Under some circumstances the fresh
hydraulic fluid must be filtered before use.

Adhere to the cleanliness level of the hydraulic fluid in order to maintain faultless operation.
(Also see cleanliness level in Chapter 3, "Parameters").

16/20 D 6990 - LB - 12-2015-1.1 © HAWE Hydraulik SE
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5.3.1 Overview of adjusting the valve
s
6.0
5.0 :
é?.
4.0
3.0
ot
2.0 Q;v7—§ p
. d //
1.0+ 9} — E i
/
/44/ — S
0 — G
0 20 40 60 80 100 120 140 160 180 200 2202 0250
41
Qs flow rate (lpm); S gap width (mm)
Determine the gap width for the required response flow. See Chapter 3, "Parameters" ( "Characteristic curves" )
Example: LB 3C 1.5
LB 3 ° Ap
N
7 9/
4bar 7?/ - 4bar 8
=5 AN '
B — | ® I
| I
[
Qe = 55 Qe = 2
1 Limit line for response flow
e Response flow Qi = 55 lpm — S = 1.5 mm
e Flow rate through orifice Qg = 2 lpm
* Actual response flow Qx = Qg + Qsr = 5.7 lpm
Adjusting the valve
@2 1. After loosening the nuts, select gap width S using two identical feeler gauges or
calliper gauges
S 2. Lightly hand-tighten the nuts

w

Remove the gauges and carefully lock the nuts against each other
v Valve adjusted

© HAWE Hydraulik SE D 6990 - LB - 12-2015-1.1 17/20
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5.3.2 Reference values for the response flow

The return flow Qeturn from the consumer, which occurs in direction B — F in untroubled operation, is important in relation to the
setting value Q4 of the response flow. In practice, a feasible reference value is approximately ratio Qa: Qw2 1.5 for manually operated
directional valves or = 2 for solenoid-actuated or other fast-switching directional valves.

For large-volume hydraulic cylinders and/or high load pressures, despite the response flow set according to these reference values the
test run of normal system functions can sometimes generate unwanted shut-off of the LB protection valve, caused by the decompression
surge from the consumer when the directional valve is switched. If the directional valve must not be adjusted during its switching time,
the decompression surge must be suppressed by an orifice on the outlet side.

The orifice must be selected according to its A p-Q characteristics so that, at the largest load pressure to be expected within the
system, the flow rate is less than the response flow of the LB protection valve, but equal to or greater than (See "Application
examples" in Chapter 6.1, "Application examples"for both) the return flow Q. Bear in mind that this orifice is not installed within
the line cross section that is to be monitored for a break by the LB protection valve, but in a section no longer at risk (e.g. in the
return line).

In the event of extremely great differences in load (e.g. between maximum load and unladen weight), the orifice must accept a
potentially reduced lowering speed for low loads in accordance with the A p-Q characteristics for the orifice.

5.4 Maintenance information

This product is maintenance-free.

18/20 D 6990 - LB - 12-2015-1.1 © HAWE Hydraulik SE



Other information

6.1 Application examples

LB protection valve in lifting equipment with type HSV lifting/
lowering valve according to D 7032

1 Throttle valve adjustment produces Qeturm at maximum load, Qa then
possible to 1.2 x value

Lifting/lowering valve type HSV

From the pump

Line cross section at risk

U W

Line rupture protection valve type LB

(VAW =S
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LB protection valve in lifting equipment with solenoid-
actuated directional valve, e.g. type EM according to D 7490/1
for lowering and drop-rate braking valve according to D 6920.
This combination is possible due to the response delay of the
flow valve, with the LB protection valve coming into effect
within this time period in the event of damage.

The drop-rate brake determines return flow Qetun (= Qsg)

1 Line rupture protection valve type LB

2 Orifice type EB according to D 6465 or throttle valve type ED
according to D 7540

3 From the pump

4 Line cross section at risk
5  Drop-rate braking valve type SB according to D 6920

© HAWE Hydraulik SE
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Further information

HAWE Hydraulik supplies compact, energy-saving and durable hydraulic components and systems.
These are characterised by the following, for example:

= Consistent use of steel (no parts exposed to pressure made of cast-iron or aluminium)
= Components designed for high pressures

= Compact design (requiring minimal space)

= Zero leakage or controlled minimal leakage

= Approved for special operating conditions (e.g. ATEX)

Further information on Hawe Hydraulik and our range of products can be found at HAWE Hydraulik SE - Global Website.

HAWE Hydraulik SE
StreitfeldstraRe 25 | 81673 Miinchen | Postfach 80 08 04 | 81608 Miinchen | Germany
Tel +49 89 379100-1000 | Fax +49 89 379100-91000 | info@hawe.de | www.hawe.com
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