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Putzmeister Headquarters in Germany l) —

™ Mortar Machines
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From Aichtal to the whole world... m ﬁ/;:uﬂlnelster

With several affiliated companies as well as numerous substitutions
we are reachable and present world-wide.
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Application fields of Putzmeister machines
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Concrete Pumps
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Concrete Pump Range

Stationary concrete pumps

BSA 14000 SHP D

BSA 2110 HP D
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Concrete Pump Range S—

Mortar Machines

stationary
concrete

pump
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Concrete Pump Range
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Concrete Pump Range

Sports stadium, Turkey Infrastructure project, Germany
PMM / Jochen Knecht 10.04.2013



Application fields of Mortar Machines

plastering site-mix plastering pre-mix

floor screeding

self-leveling

fine concrete

foam concrete

= = F SP 11 BHF
P13 MP 25 S 5, M 760 DHBS SP 11 BHF P 715 (16mm), P715
SP 11 LMR all Mixokret MP 25,S 5 P715 P 718 (32mm)
shotcrete fire-proofing injecting concrete repair

S 5 EV/ITM

P13 KA230 SP 11 LMR

PMM / Jochen Knecht

grouting

SP 11 LMR
S5 P13

10.04.2013
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Plastering with Putzmeister

Plastering with Putzmeister
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Plastering area coverage: manual vs.

6 labours

50 sq.mt. /day

PMM / Jochen Knecht

machine

machine

| — . 2
~300 sq.mt. /day . mﬁ‘?

! re#&;m

MP 25

S5&SP11

~350 sq.mt. /day

Kl

P13

up to 500 sq.mt. /day
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Which material with which machine?

Pre-mix

electric

worm pump

electric

worm pump

=

diesel

worm pump

P,

PMM / Jochen Knecht
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Site mix

electric diesel

piston pump

up to 500
m?/shift




Which material with which machine?

gypsum plaster

short setting time =>

Mixing Pump MP25

15
30m
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Which material with which machine?

Site-mix

« always keep the same recipe

* trained operators

D

diesel

PMM / Jochen Knecht 10.04.2013
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Plastering machines range: MP 25 | %
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MP 25 (worm pump)

e spray gun
e mortar hose

e air hose

complete accessories
as standard

compressor /

water pump

worm pump

« only for pre-mix material with short mixing time!

» feed the machine by bag or silo!

PMM / Jochen Knecht 10.04.2013



Putzmeister plastering machines: MP 25 y:  Putzmeister
j

drive motor

i .

MP 25 - description

ventilation hose

material hopper

mixing spiral o
i | water pump
mixing |
chamber |
Wl compressor
worm
pump

stator rotor water inlet

PMM / Jochen Knecht 10.04.2013



Putzmeister plastering machines: MP 25
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worm pump system

Stator — Rotor
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12 air hose

F L L Ll l\E

spray gun mortar hose
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Putzmeister plastering machines: MP 25 it I

0 Mortar Machines

MP 25 - silo feeding

Bulk storage

(Silo

level sensor

filter hood cable

\

air hose

delivery hose
for dryrymortar control cable Compressor

material

\

MP25

with filter hood FA 400,

FA 420

PMM / Jochen Knecht 10.04.2013



Mixer pump MP 25 — Middle East version

» motor: 400V/50Hz

« output: 40 I/min

* pressure: 30 bar

* weight: 240 kg

* hopper volume: 115I

* max. aggregate size: 4mm
» compressor 200 I/min \/

» water pump \/

Art. number: 111 417.184 (ME version)

Area coverage per bag; 12mm thickness:

Gypsum plaster:
3-3,5 sq.mt. per 50 kg bag

Lime/cement plaster:
2-2,5 sq.mt. per 50 kg bag

Cement plaster:
~2 sq.mt. per 50 kg bag

50kg CP2 => 0,015 m?® plaster => 1,5 m?
(15mm)

Applications:

only PRE-MIX material (bag or silo)
interior plaster (gypsum plaster)
external rendering (lime/cement)

self leveling floor screed
cementitious adhesive mortar

Pumping distance & height:

Theoretical area coverage* per hour with D5 short:

10mm thickness:
240 sq.mt. per hour

12mm thickness:
200 sq.mt. per hour

15mm thickness:
160 sq.mt. per hour

.

* continuous output with D5 short pump = max. 40l/min

Realistic area coverage* per day with D5 short:

300 - 350 sq.mt. per 8h

PMM / Jochen Knecht
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Mixer pump MP 25 — Middle East version

Ji‘}’ Mortar Machines

Additional accessory recommendation:

* motor: 400V/50Hz

* output: 40 I/min = Mortar Hose DN35X13.3m PN40
« pressure: 30 bar w P/No.: 207615007

* weight: 240 kg )

» hopper volume: 113 @;r Air hose DN 13X15M 1/2" GEKA
* max. aggregate size: 4mm & ) P/No.: 212 333.002

» compressor 200 I/min \/

» water pump \/ .

Sponge ball 45 MM for ID35 hoses
.. P/No.: 065 044.001

Art. number: 111 417.184 (ME version)
Compression ring ID35
P/No.: 213 725.004

Fine plaster rubber nozzle 14 mm
P/N.: 214 754.003

Fine plaster rubber nozzle 16 mm
P/N.: 214 755.002

Stator D5 short
P/N.: 071 011.002

Rotor D5 short
P/N.: 071 234.009

GEKA coupl. for water hose 3/4”
P/N.: 001 387.007

GEKA coupl. for water hose 1”
P/N.: 001 390.007

Standard accessories: :
* 1 pc. ID 35 spray gun %;Tb
* 1 pc. ID 35 mortar hose 13,3m

« 1 pc. air hose 15m g) ’ 3
CEE Socket 32 A, 380V/50Hz, 5pol.
. P/N.: 014 184.006
.. & Grease Spray to insert rotor into stator
Bt P/N.:508 975

* 1 pc. D5 rotor & stator & clamp

* 1 pc. water suction hose w. filter

\

* 1 pc. 14mm plaster nozzle

4
7Y
O

* 3 pcs. sponge balls for ID35

PMM / Jochen Knecht 10.04.2013



Putzmeister plastering machines: MP 25 p . I

Ul

<— min. 2 bar!
min. %" hose!

MP 25 (worm pump)

PMM / Jochen Knecht 10.04.2013



The universal worm pump S5 Wp A——

S 5 EV - various versions

S5 EVITM S5 EF (high output pump)

infinitely variable output control with hand wheel ( 7 - 40 I/min)

PMM / Jochen Knecht 10.04.2013



SO EVITM Puﬂn‘leister

Mortar Machines

S 5 EV/TM — with plate mixer

plate mixer (100I)

pressure gauge s —— plate mixer motor

output control wheel

pump: rotor & stator electric drive motor

material hopper

PMM / Jochen Knecht 10.04.2013



S5 EV/TM — the multi-use mortar pump with mixer

+ drive motor

* output

* pressure

* mixer volume
» weight

» dimensions

Article number: 111 452.330

Very versatile use:

- interior & exterior plastering with pre-mix material

- monocoat plaster

- fire-proofing of steel constructions

- repair works of bridges, concrete buildings
- injecting, grouting

- filling

Pumping distance &
height:

*depending on
material properties

* max aggregate 6mm!

Machine provides:
5,5 kW 400V/50Hz

201 * mixing: plate mixer (100I) as standard

7 .

oume * pumping: worm pump (rotor & stator 2L6)

fﬁg?r (2L6 pump) * spraying: compressor (360 I/min.) as separate order
400kg

2290/680/650mm Features:

* air remote control: switch on/off pump at the spray gun
« output regulation: infinitely variable speed control
 continuous operation: mixing and pumping at
the same time
* different pump models attachable for more/less output
and more/less pressure

Typical material for S5 use (max. 6mm grain size):
+ dry-mixed and wet mortars

* ground plasters: lime / cement

* insulating plasters

* masonry mortar

* repair mortar

» bonding mortar

* texture plasters etc.

Realistic area coverage for plastering per 8h:

350 sq.mt. (= 3.700 sq.ft.)

PMM / Jochen Knecht 10.04.2013



S5 EV/TM — the multi-use mortar pump with mixer

Putzmeister

ﬁ Mortar Machines

» drive motor 5,5 kW 400V/50Hz
7-40l/min

25bar (2L6 pump)
* hopper volume 100l

400kg

2290/680/650mm
* max aggregate 6mm!

* output

* pressure

» weight

» dimensions

Article number: 111 452.330

Additional accessory recommendation:

Standard accessories:
* Remote control cable 20m

» CEE Socket 32 A, 380V/50Hz, 5pol.

* 2 pcs. Sponge balls for ID35 hoses

O=@

» Grease gun & cartridge

* Tools and gaskets

PMM / Jochen Knecht

(3x) Mortar hose ID35X13.3m PN40
P/No.: 207 615.007

pneumatic remote control cpl.
P/No.: 465 951

(2x) Air hose %”, 20m GEKA
P/No.: 001 665.004

Compressor V-MEKO with fuse, 360 I/min.
P/No.: 400 168

ID 35 spray gun
P/No.: 203 054.002

Sponge ball 45 MM for ID35 hoses
P/No.: 065 044.001

Fine plaster rubber nozzles
14mm: P/No.: 214 754.003
16 mm: P/No.: 214 755.002

GEKA coupl. for water hose
3/4”: P/N. 001 387.007
1”: P/N.: 001 390.007

Reduction piece V35/V25-40
P/N.: 207 795.008

Gauge for pressure testing
P/N.: 208 745.002

Compression ring
ID 35: P/No.: 213 725.004

10.04.2013




S5 - Output measﬂu

Rotor / Stator Output [I/min]
D4 % * 1.51t09.5

D4 * 2.51t0 14

D5/ D8-2 * 4 to 23

2L6 7 to 40

2188 8 to 50

2L.54* 91to 55

2L74 (only S5EF) 90

Depending on the
material consistency,
the output may vary!

PMM / Jochen Knecht 10.04.2013



S5 EV with 2L54 for max. 10mm material S

S5 EV: o with plugged cardan shaft
o worm pump 2L54 with integrated clamp

o for up to 10mm grain size

L o output from 9 — 55 l/min
\ hopper = 100 liter volume outlet with _
: 50mm PM-coupling

HAAASAFE, G
T\

2L.54 rotor 2154 stator with
with groove integrated clamp
{P/N 211739005)" (PIN 523235)"

* additional order required

PMM / Jochen Knecht 10.04.2013



S5 EV with D6 Power

Site in Italy with dry-mix mortar
Mapegrout from Mapei (ltaly)

* lower output
* higher pressure

* maintenance free stator

PMM / Jochen Knecht 10.04.2013



SP11 diesel driven worm pump S

Mortar Machines

3 cyl. Kubota

diesel engine, low noise

180l capacity 16,3 kW @ 2,600 rpm

worm pump

high-pressure cleaner
5-40 I/min, 25 bar

in built, 650 I/h., 140 bar

compressor in-built

material output control _ for plaster spraying

infinitely adjustable, 5-40 Imin.  Water metering 400 I/min., 7 bar
mechanically controlled

* mixing \/

e pumping \/

e spraying \/
e cleaning \/

Made in Germany

PMM / Jochen Knecht 10.04.2013



SP11 diesel driven worm pump

SP11 plastering pump with accessories

max. grain size: 6mm!

air hose: 3 pcs. a 20m, 001 665.004

spray gun ID25mm, 10m ID35mm, 13,3m ID35mm, 20m ID35mm, 13,3m
402 592 207 809.004 207 615.007 209 950.003 207 616.006

SP11 LMR
Y 111 622.010

total length: 56,6m

PMM / Jochen Knecht 10.04.2013



SP11 LMR - lifting mixer, diesel driven

Machine provides:
* mixing: mixer (180l) is standard
* pumping: worm pump (rotor & stator 2L6)

* engine 3-cyl. Kubota diesel

* compressor 400 I/min., 7 bar

‘output 5-40/min * spraying: compressor (400 I/min.) is standard

' pressure 25bar (2L6 pump)

»mixer volume 180l (hopper:220I)

- weight 750kg Features:

« dimensions 3510/1420/1250mm * air remote control: switch on/off pump at the spray gun
- max aggregate 6mm! « output regulation: infinitely variable speed control

Article number: 111 622.010

* mechanical water dosage

 continuous operation: mixing and pumping at
the same time

* different pump models attachable for more/less output
and more/less pressure

Very versatile use:

- interior & exterior plastering with pre-mix material
- site-mix with lime/cement plaster (no gypsum)

- monocoat plaster

- fire-proofing of steel constructions Typical material for SP11 use (max. 6mm grain size):
- repair works of bridges, concrete buildings « dry-mixed and wet mortars
- grouting, filling « ground plasters: lime / cement

« fire-proofing material

* insulating plasters
Pumping distance &

. * repair mortar, masonry mortar
height:

* bonding mortar, texture plasters etc.

Realistic area coverage for plastering per 8h:

*depending on
material properties

350 sq.mt. (= 3.700 sq.ft.)

PMM / Jochen Knecht 10.04.2013



SP11 LMR - swivel mixer, diesel driven

\E,UJ Mortar Machines

* engine 3-cyl. Kubota diesel

* compressor 400 I/min., 7 bar

* output 5-401/min

8 ° pressure 25bar (2L6 pump)
8- mixer volume 180

» weight 750kg

+ dimensions 3510/1420/1250mm
* max aggregate 6mm!

Article number: 111 622.010

Standard accessories:

« 1 pcs. Sponge ball for ID50 hoses 6
» Grease gun & cartridge
* Tools and gaskets O =ﬁg

PMM / Jochen Knecht

Additional accessory recommendation:

(3x) Mortar hose ID35X13.3m PN40
P/No.: 207 615.007

(3x) Air hose 2", 20m GEKA
P/No.: 001 665.004

ID 35 spray gun
P/No.: 203 054.002

Sponge ball 45 MM for ID35 hoses
P/No.: 065 044.001

Fine plaster rubber nozzles
14mm: P/No.: 214 754.003
16 mm: P/No.: 214 755.002

GEKA coupling for water hose
3/4”: P/N. 001 387.007
1”: P/N.: 001 390.007

Reduction pieces
V35/V25-40, P/N: 207
795.008

V50/M35, P/N: 213 217.004
Gauge for pressure testing
P/N.: 208 745.002

Compression ring
ID 35, P/No.: 213 725.004
ID 50, P/No.: 213 266.000

10.04.2013
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SP11 TMR - lifting mixer, 4-cyl.diesel driven

Machine provides:

* engine 4-cyl. Kubota diesel
22,7 kW @ 2.600 rpm * mixing: mixer (180I) is standard
compressor 400 I/min., 7 bar * pumping: worm pump (rotor&stator 2L6, option: 2L75)
output 7-401/min e spraying: compressor (400 I/min.) is standard
pressure 25bar (2L6 pump)
mixer volume 180l (hopper: 220I)
- : Features:
filling height 880 mm .
- weight 900 kg * very powerful 4-cyl. engine
« dimensions 39241420/1160 mm * air remote control: switch on/off pump at the spray gun
Article number: 111 626.200 - max aggregate 6mm! (with 2L75: 8mm) « output regulation: infinitely variable speed control

* mechanical water dosage, high pressure cleaner
 continuous operation: mixing and pumping at

Very versatile use: _
the same time

- interior & exterior plastering with pre-mix material
- site-mix with lime/cement plaster (no gypsum)
- monocoat plaster

* different pump models attachable for more/less output

- fire-proofing of steel constructions, A/C ducts etc. Typical material for SP11 use (max. 6mm grain size):
- concrete repair works of bridges, buildings etc. « dry-mixed and wet mortars
- grouting, filling « ground plasters: lime / cement

« fire-proofing material

* insulating plasters

* repair mortar, masonry mortar

* bonding mortar, texture plasters etc.

Pumping distance &
height:

Realistic area coverage for plastering per 8h:

*depending on
material properties

350 sq.mt. (= 3.700 sq.ft.)

PMM / Jochen Knecht 10.04.2013



SP11 Beliso

PMM / Jochen Knecht 10.04.2013



Putzmeister plastering machines Wp : alst
Ji) Mortar Machines

P 13 — piston pump plastering machine

s
14

| s

P 13 (piston pump)

e for site-mix material
* plastering, grouting, filling, small shotcreting applications

PMM / Jochen Knecht 10.04.2013



Putzmeister plastering machines

site-mix

P 13 (piston pump)

PMM / Jochen Knecht 10.04.2013



P13 — technical training Wp .
ind

0 Mortar Machines

P 13 — technical training

170l trap mixer

P '/ - 2-7yl. Lombardini diesel engine

material

hopper . S __ compressor, 300 I/min.,
| - , ) 35bar

piston pump

backflow valve pump head

adjustable
safety valve

material output

air hose connection

PMM / Jochen Knecht 10.04.2013



Putzmeister plastering machines
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P 13 DMR — Middle East version NEW!

-cylinder Lomb. diesel, 12,5 kW
Jtput:: 15-65 I/min.

ax. pressure: 40 bar

ax. aggregate size: 8mm
-cylinder-compressor 3,5 bar,
00 I/min

ixer on board

brating screen, 8mm

with extra large pump head  A/No.: 111 460.070 (ME version)

Applications:

- the ideal machine for job-site mixes

- plastering, interior & exterior

- fine concrete pumping, max. aggregate size: 8mm

- injecting & grouting — pressure can be set between 8—40 bar
- shotcreting of small areas, e.g. pools

- processes all kinds of local plaster sands!

Pumping distance &
height:

*depending on

material properties.
For site-mix 40-60m

PMM / Jochen Knecht

Machine provides:

* mixing: trap mixer as standard
* pumping: piston pump for all kinds of plaster sands
* spraying: 2-cyl. compressor on board

Features:
+ air remote control: switch on/off pump at the spray gun
+ output regulation: choose between 3 different levels
* pressure setting: between 8-40 bar (injecting)
 continuous operation: mixing and pumping at

the same time

« vibrating screen: to avoid over-sized aggregates
« very reliable diesel engine: almost no ware parts

Typical job-site mix:

* 3-4 parts of plaster sand

* 1 part of cement

+ add water until mixture shows the right consistency

Maximum area coverage per 8h (10mm thickness):
up to 500 sq.mt. (=5.380 sq.ft.)

10.04.2013



P 13 DMR — Middle East version NEW!

Additional accessory recommendation:

» 2-cylinder Lomb. diesel, 12,5 kW
* output: 15-65 I/min.
* max. pressure: 40 bar

(2x) Mortar Hose ID50X13.3m PN40
P/No.: 501914

(1x) Mortar Hose ID35X13.3m PN40
P/No.: 207 616.006

* max. aggregate size: 8mm
¢ * 2-cylinder-compressor 3,5 bar,
3 300 I/min 4/
* mixer on board \/
* vibrating screen 8mm \/

(1x) Air hose 72", 20m GEKA
P/No.: 214 734.007

(3x) Hose brackets made of leather
P/No.: 000 206.008

(5x) Sponge ball 60 MM for ID50
hoses

P/No.; 000 212.00

BRP 8 00nG2 1% MM for ID35
hoses

P/No.: 065 044.001
(5x) Collar plaster nozzle 18 mm

P/N.: 001 329.007

(5x( Collar plaster nozzle 20 mm
P/N.: 001 330.009

(3x) Fine plaster rubber nozzle 16 mm

Standard accessories: P/N.: 214 755.002

« 1 pc. ID 35 spray gun (1x) Reduction piece V35/V25-40
'/N.: 207 795.008

*1pc. 18 last I I
pe. Tomm plaster coflar nozzie (1x) Gauge for pressure testing

* 1 pcs. Sponge ball for ID50 hoses P/N.: 208 745.002

» Grease gun & cartridge
O Eﬁ@ O Compression ring

* Tools and gaskets ID 35: P/No.: 213 725.004
ID 50: P/No.: 213 266.000

PMM / Jochen Knecht 10.04.2013



Special applications \}@ }/ Butzmieister
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Applications
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Floor screeding with Putzmeister ﬁ -
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Mortar Machines

Floor screeding with Putzmeister
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Floor screed properties

3)‘%') plmaﬂel‘

JE,UJ Mortar Machines

Floor screed

«— final finish (tiles, carpet, timber)

<« concrete surface

Purpose of floor screed:

« to receive a flat, even layer as a basis
for the final flooring

« additional properties: subsonic noise
reduction, insulation, water proofing
* to receive the correct final room height

Final layer:
« tiles, carpet, timber, synthetic resin etc.

PMM / Jochen Knecht 10.04.2013
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Floor screed properties § M Putzmeister
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3 Mortar Machines

' Floor screed

final finish (tiles, carpet, timber)

<—| floor screed layer |
' +—— uneven concrete surface
L ‘ <« concrete surface
Why floor screeding and not another concrete layer?

* Wet Concrete means SHRINKAGE
» Shrinkage means uneven surface, cracks, long drying time
» Uneven surface means additional costs due to
« additional works to prepare for final finish, e.g. epoxy, linoleum, or
« filling the uneven surface e.g. with very expensive final layer (epoxy or similar), or
« filling the uneven surface with another filler, which results in expensive extra work and quality risk

« Traditional concrete does not allow slope for drainage. Important e.g. in basement parkings after heavy rain.
» Concrete treatment with vacuum technology to extract water (for even surface) requires a lot of know-how
and machine investment.

Floor screeding & Admixtures

* Floor screed is supposed to be applied as dry as possible to control shrinkage.
* In order to be able to reduce the water content, by ensuring the pumpability, chemical admixtures are added.
* When adding these admixtures, the cement ratio can be reduced, which compensates the additional costs.

PMM / Jochen Knecht 10.04.2013



Types of floor screed Ut eiEtar

{ij Mortar Machines

types of screed water/ shrinkage material labor costs screed quality pump with...
cement ratio costs (finishing) strength etc.
dry ; Mixokret
. zero water zero low medium low 5 S
sand & cement mixture blowing
0,38- 0,45 very Iow,.mostly low high . very gc?od . Mixokret Air
add admixtures special properties possible Conveyors
s high Piston pumps:
consistency like regular >0,50 => uneven surface low medium low Pl
: = o P13, P715, P718
concrete => additional work
liquid
low, due to high . . .
“seif-levelling® cggn?i_géfsl e ofg h o special propertlzes posIS|bIe airgov;/]orrl?mor
cons;zgehnﬂ like A S hamical aaditives max. 35 N/f/mm” possible p pump

PMM / Jochen Knecht 10.04.2013



Admixtures in Floor Screeding —

Mortar Machines

Add Water Reducer to your screed mix =>Increases the cement/water reaction (hydration)

Cement ratio can be reduced (from 430 kg/m? to 270 kg/m?3)

Water ratio can be reduced

Better compaction Less shrinkage Quicker hydration Reduced drying time

Gains strength
quickly

PMM / Jochen Knecht 10.04.2013



Floor screeding with Putzmeister

JE,UJ Mortar Machines

Traditional cement based floor screed

M 760 DH cdiesel

output: 4,0 m3/h, compressor in-built,
pumps ca. 100m vertical, 150m horizontally

M 7RN NDHR Aiccnl M 760 DHBS dicsel

with skip with skip & scraper

e, ______ built output: 5,0 m3h, compressor in-built,
pumps ca. 100m vertical, 150m horizontally pumps ca. 100m vertical, 150m horizontally

PMM / Jochen Knecht 10.04.2013



Floor screeding by Pneumatic Air Conveyors SN

Mortar Machines

site-mix

discharge stand

wear plates

pressure vessel

conveying hose drive shaft from motor

mixing paddles

PMM / Jochen Knecht 10.04.2013



Floor screeding with Putzmeister

Traditional cement based floor screed

M 730/740/760 (diesel) M 501 (electric) MP 25 S 5EF SP 11 THF P715
The only possibility to pump this moist The liquid self-leveling floor screed can be
material is with a compressed-air based pumped with various worm as well as piston

floor screed conveyor (“Mixokret-Machines”).| pumps. Requirement: large volume, low pressure.

PMM / Jochen Knecht 10.04.2013



Cement based floor screed Wp | .
\i W Mortar Machines

electric driven diesel driven

compressor on board \/

separate

Compressor
min. 4 m3/min.

M 760 DHBS - diesel engine incl. compressor

Conveying of floor screed, sand, concrete

- with a max. grain size of 16 mm
- to a height of max. 200m!

- the delivery distance depends on the
performance of the compressor and of the material
- concrete conveying:
*~ 40m high, 60-80m wide
* regular concrete consistency is o0.k.,
not too liquid!

PMM / Jochen Knecht 10.04.2013
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Mortar Machines

Self-leveling floor screed

PMM / Jochen Knecht 10.04.2013



Floor screeding with Putzmeister S—

Mortar Machines

Traditional cement based floor screed Self-leveling floor screed

M 730/740/760 (diesel) M 501 (electric) MP 25 SS5EF SP 11 BHF P715
The only possibility to pump this moist The liquid self-leveling floor screed can be
material is with a compressed-air based pumped with various worm as well as piston

floor screed conveyor (“Mixokret-Machines”).| pumps. Requirement: large volume, low pressure.

PMM / Jochen Knecht 10.04.2013



Mixokret Floor Screed Conveyors ) ]) S——

. ‘ Mortar Machines
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Cement based floor screed Wp | .
\i W Mortar Machines

electric driven diesel driven

compressor on board \/

separate

Compressor
min. 4 m3/min.

M 501 Electro M 760 DHBS - diesel engine incl. compressor

Conveying of floor screed, sand, concrete

- with a max. grain size of 16 mm
- to a height of max. 200m!

- the delivery distance depends on the
performance of the compressor and of the material
- concrete conveying:
*~ 40m high, 60-80m wide
* regular concrete consistency is o0.k.,
not too liquid!
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Mixokret Floor Screed Conveyors

PMM / Jochen Knecht

; ,"/t

10.04.2013

/

water, approx. 20l
(WI/C ratio 0,4-0,5)

+

cement
(1 pc. 50 kg bag per vessel)

+

fill vessel with:

50% dune sand
(not washed, must contain
”dust”)

+

50% “black sand”=
washed aggregates 2-5mm

+

water reducer chemical
approx. 0.25I




Mixnkret

ID 65mm
> 150m

~up to 200m
B EENEEN
E R RRRREN

ID 65mm

Injection bypass ID65
P/N 015162.001

additional .
job-site Mixokret
compressor M760DHB
>5m3/min

PMM / Jochen Knecht
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Long Distance Conveying of floor screed

additional air from a site compressor

hose from the Mixokret outlet hose to the discharge stand

Injection bypass
P/No. ID 65: 015162.001
P/No. ID 50: 015 468.006

PMM / Jochen Knecht 10.04.2013



Cement based floor screed — additional site
compressor

How to attach:

Use the machine (incl. its compressor)

as usual, attach the additional compressor
between the machine and the first hose,

or between the first two hoses.
ie— ,!/«9—
P/IN: 015 162.001 /

compressor on board: * :r?gzriwtc;irgg :dr}tirgi?rial
5,0 m3 (= 176,6 cfm) ‘ |
/

compressor on board: - /
5,0 m3 (= 176,6 cfm) ‘

additional compressor:
* 5,0 m3 (= 176,6 cfm)

M 760 DHBS -
incl. compressor

additional site
compressor

PMM / Jochen Knecht 10.04.2013



M700 E — floor screed and sand conveyor,
electric driven

/ Putzmeilster

JZ,J, Mortar Machines

Features

Standard equipment: » more compact and steady steel frame with lifting eye

grid safety switch, * removable tow bar (not approved to road use)

operating manual, .
P 9 * powerful electric motor

steel-discharge stand » mixing vessel with variable position of the lid & large venting system
with skid incl. connection
ID50, ID65, ID89,

safety lid, standard tools.

« air cock for handling the air volume on/off
* separate air cock (EWO coupling) for air removal
* replaceable discharge connections

separate compressor required!

Technical data:
The Mixokret M 700 E is the successor of the prosperous M 701 and is the

= output 4m3/h

basic version of the electric floor screed machines.

: : : : = pressure Tbar

It is perfectly suitable to deliver floor screed, sand, gravel and fine concrete

up to 16 mm grain size. M 700 E part-no. 111.599.002 " mixer volume 2601
= compressor none, required site compressor 2,5 m*/ min.
= engine 400 V 50 Hz electric motor
= engine power 7,5kW, 3-phase, 400 V 50 Hz
= chassis not approved for road use
= weight 700kg
= length /w /h 2670mm / 1280/ 1180
= filling height 850mm
= max aggregate -
= pressure KKV 70

connection

PMM / Jochen Knecht 10.04.2013



M740 D — floor screed and sand conveyor w/o skip

diesel driven

* 3-cylinder Deutz diesel, 31,5 kW
« output:: 3,8 m¥/h.

* max. pressure: 7 bar

* max. aggregate size: 16mm

!« compressor: 7 bar, 4,3 m®/min.

* mixing vessel on board, 260l

* lenght/w/h: 4605/1500/1585 mm

- weight: 1.564 kg

with skip loader for quick and easy loading A/No.: 111 570.210

Applications:

- the only solution to pump moist cement based floor screed
- cement or anhydrite screed pumping over long distance

- sand conveying up to 8mm grain size (sand must be dry)

- fine gravel pumping (gravel must be dry)

Pumping distance &
height:

*depending on
material properties

PMM / Jochen Knecht

Machine provides:

* mixing: paddle mixer as standard
* pumping: conveying by compressed air
Features:

* central lubrication system

* safety vessel lid (-=> pressure)

* emergency shut-off switch

* lifting eye and working lamp as standard
* high pressure cleaner integrated as option

Typical job-site mix:

* 4-5 parts sand (2 parts natural — 1 part coarse sand)
* 1 part of cement

* W/C ratio: 0,38 — 0,45 (depends on sand)

Cement based floor screed (moist): 130m/100m
Sand conveying: ~ 80-100m
Fine gravel pumping: ~80-100m

if more distance is needed, attach a site compressor
by using the injection branch part.

10.04.2013



M740 DB - floor screed and sand conveyor with skip,

diesel driven

y * 3-cylinder Deutz diesel, 31,5 kW
« output:: 4,6 m3/h.

* max. pressure: 7 bar

* max. aggregate size: 16mm

« compressor: 7 bar, 4,3 m%/min.

* mixing vessel on board, 260l

* lenght/w/h: 4800/1500/1585 mm

- weight: 1.786 kg

with skip loader for quick and easy loading A/No.: 111 570.220

Applications:

- the only solution to pump moist cement based floor screed
- cement or anhydrite screed pumping over long distance

- sand conveying up to 8mm grain size (sand must be dry)

- fine gravel pumping (gravel must be dry)

Pumping distance &
height:

*depending on
material properties

PMM / Jochen Knecht

Machine provides:

* mixing: paddle mixer as standard
* pumping: conveying by compressed air
Features:

* central lubrication system

* safety vessel lid (-=> pressure)

* hydraulic skip loader as standard with DB version
* emergency shut-off switch

* lifting eye and working lamp as standard

* high pressure cleaner integrated as option

Typical job-site mix:

* 4-5 parts sand (2 parts natural — 1 part coarse sand)
* 1 part of cement

* W/C ratio: 0,38 — 0,45 (depends on sand)

Cement based floor screed (moist): 130m/100m
Sand conveying: ~ 80-100m
Fine gravel pumping: ~80-100m

if more distance is needed, attach a site compressor
by using the injection branch part.

10.04.2013



M760 DH — floor screed and sand conveyor w/o skip,
diesel driven

Machine provides:

* 4-cylinder Deutz diesel, 46,5 kW * mixing: paddle mixer as standard

» output:: 4,0 m¥/h. . . .
* pumping: conveying by compressed air
» max. pressure: 7 bar

L * max. aggregate size: 16mm

» compressor: 7 bar, 5 m%/min. Features:

"+ mixing vessel on board, 260! * hydraulic driven mixer

» lenght/w/h: 4820/1500/1600 mm + central lubrication system

» weight: 1.600 kg * safety vessel lid (-> pressure)
A/No.: 111 571.010 * emergency shut-off switch

* lifting eye and working lamp as standard
* high pressure cleaner integrated as option

Applications:

- the only solution to pump a semi-dry floor screed mix
- cement or anhydrite screed pumping over long distance

- sand conveying up to 8mm grain size (sand must be dry)
- fine gravel pumping (gravel must be dry)

Typical job-site mix:

* 4-5 parts sand (2 parts natural sand — 1 part coarse sand)
* 1 part of cement

» w/c ratio: 0,38 — 0,45 (depends on sand)

Pumping distance & Cement based floor screed (moist): 150m/120m

height: Sand conveying: ~100m

Fine gravel pumping: ~100m

if more distance is needed, attach a site compressor

*depending on by using the injection branch part.

material properties

PMM / Jochen Knecht 10.04.2013



M760 DHB — floor screed and sand conveyor,

diesel driven

y * 4-cylinder Deutz diesel, 46,5 kW
« output:: 4,8 m3/h.

* max. pressure: 7 bar

* max. aggregate size: 16mm

« compressor: 7 bar, 5 m3/min.

* mixing vessel on board, 260l

* lenght/w/h: 4780/1500/1585 mm

- weight: 1.800 kg

with skip loader for quick and easy loading A/No.: 111 571.020

Applications:

- the only solution to pump moist cement based floor screed
- cement or anhydrite screed pumping over long distance

- sand conveying up to 8mm grain size (sand must be dry)

- fine gravel pumping (gravel must be dry)

Pumping distance &
height:

*depending on
material properties

PMM / Jochen Knecht

Machine provides:

* mixing: paddle mixer as standard
* pumping: conveying by compressed air
Features:

* hydraulic driven mixer

« central lubrication system

* safety vessel lid (-=> pressure)

* hydraulic skip loader as standard

* emergency shut-off switch

* lifting eye and working lamp as standard
* high pressure cleaner integrated as option

Typical job-site mix:

* 4-5 parts sand (2 parts natural — 1 part coarse sand)
* 1 part of cement

» w/c ratio: 0,38 — 0,45 (depends on sand)

150m / 120m

not recommended

Cement based floor screed (moist):
Fine concrete pumping:

~100m
Fine gravel pumping: ~100m

if more distance is needed, attach a site compressor
by using the injection branch part.

Sand conveying:

10.04.2013



M760 DHB — floor screed and sand conveyor,

diesel driven

* 4-cylinder Deutz diesel, 46,5 kW
« output:: 4,8 m¥/h.
* max. pressure: 7 bar

* max. aggregate size: 16mm

« compressor: 7 bar, 5 m3/min. V
* mixer on board, 260l V

* lenght/w/h: 4780/1500/1585 mm

- weight: 1.800 kg

pumping of cement based
floor screed (moist material)

Standard accessories:
« discharge stand
* reduction piece to discharge stand
* 2 pc. sponge balls for ID50 & ID65 hoses
» 50W working lamp
* GEKA coupling RA V%"
* Tools and gaskets

PMM / Jochen Knecht

Mortar Hose ID65 KK70, PN10 bar
10m, P/No.: 456 831
20m, P/No.: 456 832

Sponge ball for ID65 hoses
P/No.: 000 246.000

O-Ring for ID 65 hoses
P/No.: 002 224.004

Leather hose holders
P/No.: 000 206.008

Cleaning brush
P/No.: 000 100.007

Injection bypass ID65 to attach Q
additional site compressor i )

P/No.: 015 162.001 ——

\__

|
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Floor screeding with Putzmeister S—

Mortar Machines

Traditional cement based floor screed Self-leveling floor screed

Material mix is semi-dry Material mix is liquid as yoghurt

material costs ‘ material costs ‘
time saving ‘ time saving ‘

PMM / Jochen Knecht 10.04.2013




Floor screeding with Putzmeister

Self-leveling floor screed

MP 25 S 5 EF SP 11 BHF P715

electric electric diesel electric or diesel

2,4 m’h 5,4 m*/h 12,0 m%*/h 17,4 m*/h

PMM / Jochen Knecht 10.04.2013



Floor screeding with Putzmeister p ——

Mortar Machines

Types of self-leveling floor screed (SLS)

« Calcium sulphate (gypsum) screed
» Cement based SLS (new product, not easy to handle)

PMM / Jochen Knecht 10.04.2013



Floor screeding with Putzmeister

Self-leveling floor screed with P715

P715

electric or diesel

17,4 m*/h

Use surge tank / buffer tank (“Windkessel”)!
- especially recommended with anhydrit based self-leveling floor screed:

PMM / Jochen Knecht 10.04.2013



Application field: fire-proofing

fire-proofing

Where applied?

Mostly high-rise &
steel construction buildings,

= to extend the fire resistance
of the steel up to 240 min.

Why machine application?

1.  Compaction \/

Due to the air pressure the
material gets compacted

which provides better properties.

2. Adhesion \/
The fact that the material is sprayed with pressure
to the surface results in much better adhesion.

Both properties can never be reached with
manual application!

PMM / Jochen Knecht 10.04.2013



Application field: fire-proofing

fire-proofing

S 5 EV/TM

SP 11 Beliso

Drive motor

Electrical, 5,5 kW

Diesel, 16,3 /22,7 kW

Delivery height /
distance

40m / 60m

50m /70m

Output (2L6 pump)

40 l/min.= 2,4 m3/h,

40 l/min.= 2,4 m3/h,

25 bar 25 bar
Max. grain size 6 mm 6 mm
Compressor optional standard: 400I/min., 7 bar

Water metering

Optional accessory:
manual or automatic

Mechanical (standard)
Automatic (optional)

Mixer size

100l

180l

Mixer type

Plate mixer with flap

lifting (hydraulic)

PMM / Jochen Knecht
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Application field: repair work / refurbishing - clst

0 Mortar Machines

Concrete re pai r Why machine application?

jobs 1. Compaction \/
Due to high air volume and air pressure the material gets much more

compacted.

2. Speed and material waste \/
Due to machine application the working time can be reduced

significantly
and the waste of material is literally negligible.

A compressor with min. 1.000 I/min. is required.

Material:
* e.g. SPCC-mortar
« often contains fibres for higher strenght

Application field:
* bridges, towers, dams, causeways, balconies
« if outer concrete layer is broken => inner material may also be damaged

(steel corroded)

special spray gun for
refurbishing,
max. 6mm grain size

PMM / Jochen Knecht 10.04.2013



Application: Concrete repair

Concrete repair mortar spraying
with S5 EVTM

silicate
metering

pump A/No. 002423009 )r

hose 001983003 /

pump with a compressor

max. 6mm
chemical admixture grain size!
for immediate setting
(accelerator)

> > :
. \ 1 711 7: — - fa A"
/ =z 3{% J air hose 416015 to drive , I wet ready-mix
high pressure R 7 the admixture metering

shotcrete spray gun V35
for shoftcreting,

max. 6mm grain size
A/No. 011780005

air hose 20m

Putzmeister compressor 360 I/min.
416015

A/No. 400168
or a bigger compressor
to spray the material to the surface

PMM / Jochen Knecht 10.04.2013



N

Application: shotcreting y%ffj - al

¢
3 Mortar Machines

¥

M

shotcreting

i

. k“, .,

iy . )
o

e 2\
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Application: shotcreting - clst

Mortar Machines

shotcreting

Applications:
* tunnels, pools, slope stabilisation, water pipelines, concrete repair

Diagonal
“fruss"wires

special spray gun V50

' . in si Field-applied
for shotcreting, max. 8mm grain size =\ ol apolo

PMM / Jochen Knecht 10.04.2013



Application: shotcreting - el

Mortar Machines

wet shotcrete

compressed air

"t o,

/N

¢ 17:%, , -

- pumping “ready-mix” _ N
p P715 wet shotcrete material add chemical additives

fine concrete pu

dry shotcrete / guniting

/N

blowing dry material (powder)
in the rubber hose

“‘gunning machine” add water

PMM / Jochen Knecht 10.04.2013



Application: shotcreting

shotcrete quality
(final quality, under humid conditions|
the dry powder may clog, mixing)

costs
(material, formwork set-up, wastage)

material rebound, dust
(safety, health, wastage)

flexibility & set-up on site
(long distance pumping etc.)

cleaning effort

Iarge drea coverage

wet shotcrete

PMM / Jochen Knecht
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ﬁ % Putzmeister

‘”iw\‘ Mortar Machines

dry shotcrete



Application: shotcreting p | el

™ Mortar Machines

Shotcreting with P13

additional site
compressor
min. 3.000 I/min.

/ RMC max. 8mm!

ready-mix concrete

Gkt

rubber hoses I ..

shotcrete spray gun V50
max. 8mm grain size

optional: chemical admixture

high pressure
hose =y ! s AIF hOSE to drive the

silicate metering pump

silicate
metering

pump

admixture chemical
for immediate setting

PMM / Jochen Knecht 10.04.2013



Application: shotcreting

Shotcreting with P715

additional site
compressor
min. 3.000 I/min.

2 rubber hoses ID50 . | .
steel pipes for long distance

pumping

shotcrete spray gun V50
max. 8mm grain size

high pressure

hose air hose to drive the

: silicate metering pump
]

admixture chemical
for immediate setting

PMM / Jochen Knecht 10.04.2013



Application: shotcreting

Shotcreting spray line, SK65 / PM50, max. 40 bar, < 8mm grain size

Complete Set, Part No.: 533 047

Standard delivery line = 50 m long, consisting of:

Part

= 4x Clamp coupling SK 4.5"
= 4x Seal DN 100, 4.5
= 30x Spring cotter
= 2x Elbow pipe SK 100, 4.5", 90°
w 1x T-delivery pipe SK 100, 4.5, 1m
= 1x Pressure gauge SK 100, 4.5, 100 bar
= 1x Reduction pipe SK 100,4.5"-SK65, 3", 1m

123 4 18

@ l ‘/ /17

9
123

Part No.
431 613
057 341.000
018 878.004
421 329
057 614.009
521 430
224 269.009

w 11X
w15
m 81X
w1
m1X
m1X
m1X
m1X
m2X
wbx
m 6Xx

Putzmeister

\E,UJ Mortar Machines

Clamp coupling SK 3"

Seal DN 65, 3"

Delivery hose SK 65, 3", 5m
Reduction pipe SK65,3“-SK50,3", 1,000 mm
Transmission piece

PM coupling M 50, 2

Mortar hose DN 50 TS PN 40, 13 m
Concrete spraying nozzle V 50, 30 mm
Air hose %", 20 m

Sponge rubber ball, o 65 mm

Sponge rubber ball, p 60 mm

Metering pump for accelerator (silicate):

m1X
m1X

m2X

Air hose 32", 20 m

Silicate metering pump with compressed
air drive (barrel pump) with connector
High-pressure hose %2, 20 m

417798
064 084.004
057 886.002
058 670.000
082 784.001
211600.008

501914
072 157.004

416 015
000 246.000
000 212.005

416 015
002 423.009

001983.003

10
1
12
13
14
15
16
17
18

16
19

20

_ ’iﬁ; = additional accessories:
. ‘ = 1x Lidfor T-delivery pipe

057 627.009

(! ) = 1x PMpumping aid, 18 | in storage tank, 25 pcs 266 743.004
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Accessories for shotcreting with P 715

« 4,5"

2x elbow 90° 4,5”
421 329

25x Spring cotter
018 878.004

8x clamp couplings 4,5”

123 6 431.613
P
E 03 8x seals 4,5”
T-delivery pipe SK 4,5 —! ’
1 oo0m 057 341.000
057 614.009 pressure gauge
4,5”
521.430

%ﬁEQ@EE@EE@:ﬂ@ — i —

3x steel pipes 4,5” reduct|on 8x rubber hoses 3” SK65
3,000mm 4,56"->3' SK65 5,000mm
056 863.000 1,000mm 535 521

224 269.009

\
4

. 31; >

4x clamp couplings SK 3”
417.798

4x seals 3” DN65/DN50
064 084.004

A

2 >

2x clamp couplings SK 3” 2x Air hose (to compressor)  Concrete spray nozzle

417.798 %", 20m V50, 30mm, max. 8mm aggregates
416 015 072 157.004

2x seals 3” DN65/DN50 /

064 084.004 . \

> e N

reduction 1x rubber hose SK50

3’ SK65 -> SK50 85 bar, 10,000mm  Transmission piece PM Coupling DN50, 2”
1,000mm 481172 082 784.001 211 600.008

058 670.000

PMM / Jochen Knecht 10.04.2013

Sponge balls recommendation:

5x D120 hard (for 4,5”) 016 091.003
5x D80 hard (for ID65, 3”) 000 246.000
5x D80 soft (for ID65+ID50) 422 531
5x D60 (for ID50, 27) 000 212.005

e



Accessories for shotcreting with P 718

«— 55 —»

2x elbow 90° 5,5”
261 002.407

A

= N
y,uitf Putzmeister
¢

’{.° Mortar Machines

4,5”

4x clamp couplings 4,5”

\

3" >

4x clamp couplings SK 3”

6
I 431.613 417.798
j 4x seals 4,5” 4x seals 3” DN65/DN50
grgfsure gauge 057 341.000 064 084.004
5x clamp coupling 5,5” 521 448
417.249
5x seal 5,5”
055 559.001 .
— ' Wi I ——
sl slesiesi— = ==}
018 878.004 A b
reduction 5,57->4,5" 3x steel pipes 4,5” reduction 8x rubber hoses 3” SK65
1,000mm 3,000mm 4,5”->3’ SK65 5,000mm
057 604.006 056 863.000 1,000mm 535 521
224 269.009
< 27 >
2x clamp couplings SK 3” 2x Air hose (to compressor)  Concrete spray nozzle .
417.798 %", 20m V50, 30mm, max. 8mm aggregates N Sponge balls recommendation:
416 015 072 157.004 : ‘ 5x D150 medium (for 5,5”) 018 841.002
2x seals 3” DN65/DN50 / 5x D120 hard (for 4,5”) 016 091.003
064 084.004 . \ 5x D80 hard (for ID65, 3”) 000 246.000
, . 5x D80 soft (for ID65+ID50) 422 531
> mqm mi‘ 5x D60 (for D50, 2") 000 212.005

reduction 1x rubber hose SK50

3’ SK65 -> SK50 85 bar, 10,000mm

1,000mm 481172 082 784.001
058 670.000

Transmission piece PM Coupling DN50, 2”

211 600.008

PMM / Jochen Knecht
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Shotcreting with P13

-
-
B
-

Putzmeister P13

e - :
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Anchor Setting

for example:
System Thorbolt®

PM-Coupling ™
M25-40/RI 1“
P/N 211597001
Mortar Hose
10m lenght
ID25mm (%%")

P/N 207804009

Putzmeister

Mortar Machines

Sprayboy (Mixing and Pumping Unit)

Pressure Limiter V35V25-40

V25-M25 reduced {nem|
P/N 523102 P/N 207795008 | AR

‘ adJustabIel

0- 32bar| (i EEm

| S E—
[ 1

:zrDA—f

output 6 or 12 I/h

" Strobot 401S (or 406S)

(Pump with build-in electronic pressure control)

V35V25-40 PM-Coupling Threaded Pipe 1“
reduced M35/RI 1 P/N 041610006

P/N 207795008 P/N 211598000 /

S5 EV/ITM (Mixing and Pumping Unit)

Pressure Limiter V50 or SP11Beliso
P/N 523101

output 0-11 (15) I/h

output 7-40 I/h

V35V25-40
reduced
P/N 207795008

g -
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Anchor Setting, Grouting, Injecting, Filling
-with defined pressure -

Machine pumps material until Pressure Limiter V50 P/N: 523 101
a certain pressure is reached
=> machine switches off automatically

O
connect

cable with
machine

electric

S5EV/TM
output: 7-40 I/h

ID 35

ID 25

»ﬂ SP 11 LMR

output: 5-40 I/h
P/N: 207 795.008
PMM / Jochen Knecht 10.04.2013




Grouting, Injecting, Filling -with defined pressure - it I

Mortar Machines

. Machine pumps mortar material until a certain pressure is reached
. then machine switches off automatically

Standard Putzmeister machines

electric

Pressure Limiter
V50 P/N: 523 101

Expanding collar
\ ID38mm or ID45mm

diesel

SP 11 LMR
output: 5-40 I/h

PMM / Jochen Knecht 10.04.2013



Regular Concrete / Lightweight Concrete

Regular Concrete

strength

PMM / Jochen Knecht

4 l) Putzmeister

. ‘ Mortar Machines

thermal insulation
noise reduction
leightweight

fire rating

easy to pump

10.04.2013



Regular Concrete / Lightweight Concrete Putzmeist

Mortar Machines

Regular Concrete Lightweight Concrete (CLC)

Applications: structural work Applications:

* roof insulation

» floor screed

* block production

« void filling

« partition walls (prefab)
* cast-in-situ

=> |oad bearing, structural stability

PMM / Jochen Knecht 10.04.2013



Lightweight Concrete Applications w ] Putznicister
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Lightweight concrete / Foam concrete

Option 1: Foam concrete — produced on site
step by step

Step 1: Prepare Cement/Sand/Water mix

Step 2: Prepare Foam with Neopor ,Plug & Foam® unit

Step 3: Mix the foam with the Cement/Sand/Water slurry in a suitable mixer or in a truck mixer
Foam Concrete mix is now ready for pumping

Step 4: Pump the foam concrete with a large worm/screw pump, such as SP11 THF

PMM / Jochen Knecht 10.04.2013



Lightweight concrete / Foam concrete

Option 1: Foam concrete — produced on site

output up to 15 mh

cement

ﬁ sand, if appllcable

water

CELLULAR LIGHTWEIGHT CONCRETE

plug&foam unit
mixer not available

with Putzmeister

up to 50m hose length SP 11 BHF worm pump

PMM / Jochen Knecht 10.04.2013



Lightweight concrete / Foam concrete

Option 2: Foam concrete — produced in a batching plant
step by step

Step 1: Prepare Cement/Sand/Water mix in the batching plant

Step 2: Prepare Foam with Neopor ,Plug & Foam® unit

Step 3: Pour the finished Cement/Sand/Water mix into a truck mixer.
Add the foam into the truck mixer and supply the finished foam concrete to the site.

Step 4: Pump the foam concrete with a large worm/screw pump, such as SP11 THF

PMM / Jochen Knecht 10.04.2013



Lightweight concrete / Foam concrete "o o
Option 2: Foam concrete — produced in a batching plant """

Step 1: Preparing Cement slurry Step 2: Producing Foam

SYSTEM
ELLULAR LIGHTWEIGHT CONC)

plug&roam unit

electric supply
3Ph, 400V, 50 or 60 Hz

air
comp-
ressor

water supply
Step 3:

Mixing of Foam and
Cement slurry

in the truck mixer &
supply to site

Step 4:
Pouring Foam Concrete
into Pump

Step 5:
Pumping of Foam Concrete

up to 50m hose length SP 11 BHF worm pump

PMM / Jochen Knecht 10.04.2013



. . /4 2
Lightweight concrete / Foam concrete w | Putzmeister
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Option 2: Foam concrete — produced in a batching plant
output up to 15 m3h

Prepared in Batching Plant

up to 50m hose length SP 11 BHF worm pump

PMM / Jochen Knecht 10.04.2013



Foam concrete properties / density / application

Different Foam Concrete properties Conventional

concrete
Properties: Thermal insulation
Noise reduction Load-bearing
Fire protection I]I] |]|] Structural properties
Weight reduction
Cement K 1 4 300-350
- 300 kg 310 335 360 00 -
Foaming m?3
agent use: 18 Kkg/m 1,4 1,15 0,9 0,6 -
Average ;96 wimxK 0,18 0,26 0,40 0,55 2,1
| ambda:
~ 2.400
low strength medium strength high strength
~1 N/mm? ~3 N/mm? ~18 N/mm? >25 N/mm?
5 5 =i
Applications: @ @ @
- re-fab walls load-bearing
e block production P e
void filling P cast-in-situ structure

roof insulation

floor screeds

PMM / Jochen Knecht 10.04.2013



Foam generating unit

) PuUutzmeister

Ji‘;’ Mortar Machines

Neopor® plug&foam unit

How it works?
Connect:
* electric supply
- ‘  water supply
Control Cagin.ét‘ * Neopor foaming agent
,.\ | =8 . = Neopor plug&foam unit produces foam fully automatic

Technical data:

» 3Ph, 380-440V, 50Hz or 60 Hz

* max. 6,6 kW

« output of foam: up to 10 I/sec. (liters per second)
* air compressor: max. 850 I/min.

» water pump: 80 I/min

«- dimensions: l/w/h 120/80/166 cm

- weight: 207kg (gross)

Siemens control unit
* No adjustments of foam required (plug&play system)
* Including rinsing button for cleaning of foam generator
* Output can be metered either in seconds or in liters
* Unit automatically ensures correct electric circuit
* Hours of operation can be seen on display

PMM / Jochen Knecht 10.04.2013



Foaming agent

Neopor® liquid foaming agent

NEOPOR® foaming agent:

* is based on a protein-hydrolisation

« causes no chemical reaction but serves solely as ,wrapping material®
for the air to be encapsuled in the concrete or mortar

« is fully bio-degradabile.

« is free of chloride

Available from 200l drum till 16,000 kg container

Features of Neopor foam concrete

 Consistent properties even after pumping

* Optimum thermal insulation

 Substantial weight reduction (dead-load)

* Improved fire rating

* Maximum sound absorption

* Fast progress in construction

 Saving in raw material (no gravel)

 Savings in steel reinforcement in high rise

« Savings in transportation (double payload by volume)

PMM / Jochen Knecht 10.04.2013



CLC: cellular leightweight concrete contents %f ?}p R
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Ji‘;\" Mortar Machines

S

~

liquid
foam compress
concentra Lol e_d
te air
ﬂ " " cement sand
foam
generator

mixing & pumping

floor .
scree void
d filling

density: 400 — 1800 kg/m?
crushing strenght: 35 - >250 kg/cm?

PMM / Jochen Knecht 10.04.2013



Application: Fine Concrete Pumping

Applications:
» small and medium sized construction sites: e.g. villa projects
» mortars and fine concrete up to 32 mm grain size (P718)

* job-sites with limited space

PMM / Jochen Knecht 10.04.2013



Application: Fine Concrete Pumping with P13 SN

ﬁ Mortar Machines

P13, Two options: ﬁ a site-mix
» Mixing and Pumping of fine concrete (site-mix) i

» Only Pumping of fine concrete (ready-mix) or

Amix T g
max. 8mm
grain size!

Aaut (max. 4-5 m3/h) rubber hoses ID50

connect air hose in order
to ON/OFF pumping
(remote control system)

PMM / Jochen Knecht 10.04.2013



Fine Concrete Pumping with a Piston Pump p Zeist
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Fine Concrete Pump P 715 - —_—

0 Mortar Machines

16
: m Application:
m
ma - fine concrete up to 16 mm grain size
X.

- shotcreting (addit. compressor >2,5 m3/min required)
- self-leveling floor screed

P 715 (piston pump)
-> electric or diesel driven
-> trailer or stationary version

\/ delivery rate infinitely adjustable (4 — 17,4 m3)
\/ pump pressure adjustable (40 or 68 bar)
\/ vibrating grid screen

\/ low-maintenance piston pump

\/ hydraulic driven pump and S-pipe

*with self-leveling floor screed

\/ optional high pressure cleaner

PMM / Jochen Knecht 10.04.2013



Fine Concrete Pump P 715

Technical data P715 TD

PUMP DATA
Delivery cylinder dia.:

Hydraulic cylinder dia.:
Stroke:

Feed to full/rod side:
CHASSIS DATA

Manufacturer:
Motor type:

PTO type:
TEST DATA

Ambient temperature

Fluid temperature at

150

80 x 45

700

boden

Deutz

F3 M 2011

Max. engine speed, pump off

Limit values for max. output

kel. pressure: 68

bar

mm Hydraulic control: VHS
mm Main hydraulic pump: A10V 45
mm
Theoretical ratio: 3,92
Rating: 34 KW at: 2600
Rated current for electrical pow er unit:
PTO ratio: —_— Torque contrd valve: Ja
12 C°
Start of test: S50 C° End of test: 60
Engine: 2500 1/min Pump: 2500
Qutput: 18 mt/h lo. of strokes 27
(D earee of admission 0,9) per mnute
PMM / Jochen Knecht 10.04.2013
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Fine Concrete Pump P 715

Mortar Machines

Performance data P715 TD

1 40 2430 | 220 0

2 60 2400 2,20 8

3 90 2350 2,30 14

4 120 2320 2,90 25

) 150 2300 2,85 36

6 180 2260 3,15 46

/ 210 2200 3,40 o6

8 240 2050 400 65

9 250 2300 4. 80 68

10
Measurement no. 1 - reverse pumping *  With VHS the mid - point gives the effect
Measurement no. 2 - forw ards pumping at minimum delivery pressure pressure at the hydr.-cyl.
Last measurement - maximum pressure in the pump at zero output ** Stroke time: mean of 10 strokes
at least 10 measurement points should be taken, w ith the measurement *** Control pressure M8 - efficient pressure
points being selected appropriately dow nstream of the output throttle device

Concrete outputs - quick calculation from stroke time (degree of admission 0.9):
t = single stroke time (seconds)
¢ = constant representing degree

Q=c/t (Qin m3h : tin seconds) of admission 0.9
c=2500*D**L (DundLinm) L = delivery cylinder stroke length
D = delivery cylinder diameter

PMM / Jochen Knecht 10.04.2013



Fine Concrete Pump P 715

Performance diagram P715 TD

Mortar Machines

delivery pressure (ban

80

effective deliveryrate Q {(yd3/h}

24 Power output
145

A, 15 KW

B 20 KW

70

B,

C 30 KW

60

O 35 KW

E 40 kw

50

—— N eff. KW

40

delivery pressure {psi)

30

20

10

effective delivery rate Q (m?3/h)

20

PMM / Jochen Knecht



Fine Concrete Pump P 718 — NEW!

Applications:
- fine concrete up to 32 mm grain size!

- self-leveling floor screed

-> diesel driven, 3 cylinder, 34,5 kW

\/ compact design, versatile use, price competitive!
\/ delivery rate infinitely adjustable (4 — 18 m3)
\/ pump pressure adjustable (40 or 68 bar)

\/ vibrating grid screen
\/ low-maintenance piston pump
*with self-leveling floor screed

\/ hydraulic driven pump and S-pipe

PMM / Jochen Knecht 10.04.2013



Putzmeister

Mortar Machines

The powerful fine concrete pump P715 TD g )

Features
Standard equipment:

* Diesel hydraulic drive
Wash-out adaptor, clamp

) ) » Plastic motor hood with targa bar
coupling with gasket, ; ;
» Concrete hopper with agitator and rubber collar attachment
cleaning accessories, tools, , o ,
g * Folding 30 mm safety mesh grill with 12 V vibrator

operating manual, spare * Folding hopper attachment

parts ist * Hydraulic control of pump and S transfer tube
» 2-cylinder piston pump with chrome-plated delivery cylinders
* Infinite manual output adjustment
article number: 111 591.010 « External pressure setting of max. pump pressure to 40 or 68 bar

; : o ; » Central lubrication manifold on the hopper
The Putzmeister fine concrete pump trailer is small, light, and features

a powerful dual-piston pump. It is used for pumping cement and

cementrite self leveling floor screed, fine concrete and anhydrite up to

a grain size of 16 mm.

The integrated S-valve with self-seal effect allows pump pressure of Technical data:
up to 68 bar, and is even sealed against sludge and water. The - output 4-17 4m*h
self-adjusting ring on the S-pipe automatically compensates for wear. « pressure 68bar
* engine 3-cylinder diesel engine, Deutz
* engine power 34,5kW
* chassis 1,900 kg chassis, with brakes
» weight 1850kg
* length /w /h 4200mm / 1510mm / 1600mm
« filling height 1180mm
* max aggregate 16mm

* pressure connection  SK 4,58%

PMM / Jochen Knecht 10.04.2013



The new fine concrete pump P 718

&
b 5 Mortar Machines

rt-No. 111 514.010

The new developed, powerful and compact piston pump P718
represents the top level of fine concrete pumps.

The P718 combines all the benefits of its little sister, the P715.

Besides the application pumping of self leveling floor screed the
P718 is suitable for pumping fine concrete with a grain size of 32
mm.

PMM / Jochen Knecht

Features
* 3-cylinder diesel engine, complies with COM Il emissions standard
» 2-cylinder piston pump with hard chrome-plated delivery cylinders

 water box - situated between the drive cylinder and the delivery
cylinder - for piston flushing, rod cooling & easy piston replacement

* Hydraulic control system for the pump and the S-tube
* Infinitely variable delivery rate and engine output

* Large-sized, flow-optimized hopper with automatic sealing ring,
mounting collar and vibrator

* Flow-optimized S transfer tube reduces wear considerably

* T-chassis, permitted for use on roads, designed up to 2,500 kg,
enables easy manoeuvering on construction sites

« Standard lifting eye

* Optional: high pressure cleaner, radio remote control, central
lubrication system

Technical data:

* output 17,4m3h

* pressure 70bar

* engine 3-cylinder Deutz diesel engine

* engine power 34,5kW

* chassis 2500 kg chassis, with brakes
* weight 2450kg

* length /w /h 4350mm / 1600mm / 1750mm
« filling height 1180mm

* max aggregate 32mm

* pressure connection  5,5"

10.04.2013
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Start pumping process with Slurry (P715)

Starting to pump after breaks — Procedure with cement slurry

@ Prepare Cement Slurry
(a) Min. 30|  (b) consistency: like yoghurt (a little more liquid)  (c) well mixed

@ Fill in Cement Slurry

Insert sponge ball at the end of 2nd or 3rd SK65 hose/pipe, around 8-12m from the
machine

fill in cement slurry, min. 30 |

P 715 sponge ball @80mm soft (!!!), P/No. 422531

Il /.

o) A —1)
SK65 SK65 SK65->SK50 rubber hoses —
reduction pie SK50

fine concrete max 10mm aggregates
cement slurry

/ sponge ball @80mm soft ("'), P/No. 422531

4 } c ]i T —

SK65 SK65->SK50 rubber hoses —=
reduction pie SK50

PMM / Jochen Knecht 10.04.2013



Technical Training

Technical Training
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Technical Training R
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PISTON PUMP WORM PUMP

AIR CONVEYOR PERISTALTIC PUMP

PMM / Jochen Knecht 10.04.2013



Technical Training

P718

piston pump
P13, P 715,

//\‘y\,N\\
/ X <\
~

4 v

'l

w I/ Putzmeister

)/
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Mortar Machines

Pump type Piston Pump system Worm Pump system
Efficiency of pump type Higher output and pressure \/ Less output and pressure
Ware parts Almost no ware, very durable +/| Rotor and stator to be changed

regularly

Continuous output

Not continuous

100% continuous, big advantage\/

Sensitivity to bigger grain
sizes

Not sensitive, advantage
of piston pump

4

Sensitive, results in bigger ware
of rotor & stator

Durability

Advantage of piston pump \/

Disadvantage of worm pump

Cleaning & maintenance
effort

Disadvantage of piston pump

Advantage of worm pump \/

PMM / Jochen Knecht
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Pressure setting of S5 & SP 11

with clamping jacket system Putzmeister

Ji‘;’ Mortar Machines

“open system”

(2)

1 Attach “testing pressure gauge” to delivery hose and machine (see picture)

2 Run the machine as usual

3. Close the valve slowly (1), meter the actual pressure from the gauge (2)

4 Tighten or loosen clamp screws EQUALLY (3) until required pressure is reached

. The required pressure depends on the pump type, delivery height/distance and
material!

. Approx. figures: 2L6: 15-20 bar / D4: 10-15 bar/ 2L88: 15-20 bar
. If the screws are tightened too much => big ware on rotor & stator!

PMM / Jochen Knecht 10.04.2013



Worm Pump training - o

Mortar Machines

=

I

A Gearbox F Rotor

B Backup Rings G Clamping Jacket
C Aagitator H 2" Camlock

D Cardan Jont | Mortar Hopper
E Adjustable Stator

PMM / Jochen Knecht 10.04.2013
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Worm Pump principle
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Pressure setting of MP25 with D6 or D8-2 w - )

“closed system”

(2)

Attach “testing pressure gauge” to delivery hose and machine (see picture)
Run the machine as usual (without material, only with water)

Close the valve slowly (1), meter the actual pressure from the gauge (2)

R L bR

As soon as 20 bar is reached, shut-off the machine and meter the pressure after approx. 10
sec.

5. When the pressure shows less than 12 bar => replace the rotor/stator with a new one

...or tighten the clamp screws if working with D5 pump

PMM / Jochen Knecht 10.04.2013



MaTtepunan obyyeHuns

Matepuan odbyuyeHus
TOPKPET?

PacTtBop 1 6eToH?

A3BeCTb NPOTUB rmnca kaptToHa?

NecoK => rnpokavyeBaemMbIn? 5
[MpeMuKc unm cant MUKC?

Crtakka nona?
CooTHoLweHue necka /uemeHTa?

PMM / Jochen Knecht 10.04.2013



beToH npoTnB pacTteBopa

BeTOH

PactBop

OcHOBHble CBOUCTBa

CTabunbHOCTb M CTPYKTYpa
34aHUN, MOCTOB U T. A.

= HecyLunn matepan.

3awmrta un BU3yalribHasA otaesika
CJ104 NOBEpPXHOCTHU

Ceasyrwouee

Mpumecwu

U AMMUKaTbIl O5nA yBeJIM4eHUdA
UM ymeHbLleHnd BpeM4A CXBart.

1 [Ang ynyyweHns npokayms.
1 [na yBennyeHus npo4HOCTU

0-8mm
0-32 MM wrykatypka: 0-4mm
O6bIYHbIN pa3mep 3epHa TopKpeT: 0-8MMm
Ctskka nona: 0-8mm
LeMeHT LlemeHT, runc, nussectb

(

] [leTyyas 3ona, 4TOObI 3aMEHUTL
HegoCTatoLLeo Nbifb,

N XuMuKaTbl NpoanesatoLlme BpemMs
CcXBaTbIBaHUSA

0 XuMukaTbl ANs ynyyleHrs npoka.

PMM / Jochen Knecht
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Tunbl TMNCOBbLIX PACTBOPOB MO CBSA3YIOLLUM S
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-> cessyrouwee N3esecmb/ueme usseecmb lunc

seujecmeo HmM

NPOYHOCTb ++ + 0 -

BOAOCTOMKOCTb .

++ + 0 (He BO BNaXHbIX

nomMeLwjeHunax =>
Fpubkosbie-RpodReMpbI

rMOKoCTb —— 0 + ++

OTpenka —— 0 + ++

(MHTEepbep)

BO3MOXHOCTb — 0 + +

OTKA4Ku

PMM / Jochen Knecht 10.04.2013



KomMnoHeHTbI pacTtBopa

AP
\

PactBop =
Mecok + + +
—> LeMeHT
PaBHOMeEpHO pacnpeneneHHbIn Haunbonee pacnpocTtpaHeHHbIM XuMuyeckue BelecTsa:
pasmep 3epHa CBA3YIOLLUM BELLECTBOM, ABMAETCH - KOHTPONUPYIOT BpEMSI CXBaTbIBa
=> opoluas rnpokadka. LEeMEeHT. - yny4duwarT BpeMA CXBaTbiBaHUA
- YNyYLlakoT npokadka
YacTuyky nbinv BaXKHbl AN Apyrve cessylolne BellecTsa: - YNyYLlaT CHUXKEHME Wyma
npokayku! N3BecTb, MUnc, neTy4yas 3ona, - n3onaums

KameHHbI NopoLUoK, noyBsa.
OTcyTCTBYOLME YaCTUYKM NbINn
(BIMBITbIA MECOK) MOXHO 3aMEHUTb KPUTEPUMU:

JleTyyen 3anon, n3BecTbto Unn - NPOYHOCTb
KaMEeHHbIM NMOPOLLKOM. - BpeMs cxBaTblBaHUS
- BOOOCTOUKOCTb
CnuLLIKOM MHOrO MErKux Yyactul, - TMOKOCTb => pacTpecKnBaHue

BeET K TpewnHamM 13 — 3a ycagku - 3atpatbi!

Kpyrnble KyKypy3Hble doopMbl fnyyLue,
Uem maTtepuman ¢ ocTpbiMu KpasiMmu (pa3duncs)

MaTepuan ¢ ocTpbiMn KpasiMmm
YBenuumBaeT KOnmyecTBo
NOBPEXAEHWI Ha LWNaHrax n Ha Hacoce

PasnnyHble rpaHyrioMeTpuyeckmne CocTaBbl
Ans WwTyKaTypKkn, CTSXKKK Nona, TOPKPETUPOBaHUS,

OrnecTtonkoctTn n T. .
PMM / Jochen Knecht

dunbpa:
- MPOYHOCTb
- apmartypa
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CaneHasqa Boga =>
TpewwuHsl (1)



Tunbl pacTBOpPOB

LLITYyKaTypHbIU * sand: 0-4mm *normal: 1:2,5 to 1:3 - select binder acc. to setting time,
DACTBOD * pumpability! ( cement : sand water & air resistance requirements
$ $ -> volume)
C * sand: 0-8mm * normal: 1:4 up to 1:5 -« admixtures: fibres -> reinforcement
TAXKKa nona * pumpability! (cement : sand)
« sand: 0-8mm * NO site-mix + admixtures: for very quick setting time
TopkpeT pacTBOp « delivered by RMC
OrHeynopH bin * aggregates: 0-4mm * no site-mix « admixtures: for fire-resistance
DACTBOD * pumpability! only pre-mix * mixing time normally >3 min => no MP25!
* sand: 0-4mm * No site-mix « admixtures: acc. to special requirements

PeMOHTHbIM paCTBop * pumpability! only pre-mix « preferrably with worm pump

PMM / Jochen Knecht 10.04.2013



Exterior plastering => which plaster type? p : I

™ Mortar Machines

\/|3BeCTKOBbII7I LEMEHT

LIEMEHTHbIN PaCTBORg !

PMM / Jochen Knecht 10.04.2013



Interior plastering => which plaster type?

N'mnc, nseecTtnb,

n3BecTb/LeMeHT

U WUTYKaTypKa

Ha OCHOBe
LleMeHTa

MNMpepBaputenbH
nepemMelLaThb.

no gypsum plaster in wet areas like bathrooms (-> fungal!)

PMM / Jochen Knecht 10.04.2013



L

Machine plastering material: pre-mix or site-mix? \

% /{ Putzmeister
Ji;\J Mortar Machines
Site-mix pre-mix
pacxoabl ‘ ‘
plaster

AOCTYNMHOCTb sand (?)
BO3MOXXHOCTb OTKaukKu ? '
Ka4yeCTBO LUTYKaTYpPKu ? '
OoWwMnOKKM onepartopa ‘ ‘
cneuuanbHble CBOUCTBA
NPUNOoXeHuns ' '

PMM / Jochen Knecht 10.04.2013



[MncoBas necynHka no pasmMepy cocTtasa

10 -
15%

30 -

40%

S—

MEINb ABNAeTCH obA3aTenbHbIM B CMECH,
YTOObI

(%)

< 0,125 mm (“dust”)

S
S
To)
2’
o
1
To)
N
=
=

0,25-0,5mm

0,5-1mm

1-2mm

2-4 mm

10.04.2013
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MbITbIN Necok

Ao

M NecokK, Hanpumep pe4yHoOn Necok

A

MbITbI

> pacTBOp He npokaympaetcs!

YacTuubl nNbinn OTCYTCTBYIOT

0,125 -0,25 mm

0,25-0,5mm

0,5-1mm

1-2mm

2-4 mm

10.04.2013
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[Mpmep ans AHHOro necka (04HO 3€PHUCTLIN MECOK)

Pa3mep oanHO4YHOro
3epHa 0,5 mm

MaTepuan ¢ Takmm Ka4eCTBOM He npokaymBaeTcs 6e3 AoNOSTHUTENBHOrO:
- KameHHbIn nopowok - N3BecTb
- 3ona - I gpyrne xmmunyeckme anemeHTbl

Kak npoBepuTb NpokayMBaemMocTb?

1. 3anente marepuarn BMecTe C 2. Mopoxgnte 10 muH. | 3. Ecnn Boga otoensetca ot maTepuana
2. BOLOW B Be4pO 1 TaTerlbHO => CMecb He nepekavnBaetcs!
3. nepemeLuaunTe.

Bopa otoenunacb
Ot cmecun

= Cmecb He

= npokaymsaetc4!

PMM / Jochen Knecht 10.04.2013



[ [paHynomeTpuyeckmn coctas 4 MM rMncoBOro necka

The ideal gradiation for mortar machines is between standard curves B4 and C4

NC)
=
i
%]
1%]
[
o
@
]
R
[=
@
2
@
o

0,125 0,150 0,25 0,30 0,50 060 1,18 . 4 475

Y Particle Size [mm]

Co,qep>|<aHV|e MEJIKnX 4acTtuu (HGI'IO.I'IHI/ITGJ'IGVI, ITMNHBbI, I'IbI.I'IVI) OYeHb Ba)XHO A4 I'IpOKa‘-II/IBaeMOCTVI!
Ho, ecnn ero crnvwKomMm MHoro, MOTYT BO3SHUKHYTb
N TpeLIJ,VIHbI n3 — 3a 6onee BbICOKON yCaaKu.




percentage by weight passing [%]

CTsKkKa nosia Nneckom

100

90

80

70

60

30

/

¥

XenTo — 3eneHas NMUHUA CKnaabiBaeTca B necok mexay A8 u B8:

)

M

i
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size of opening [mm]
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(0]
/ /
——R8 74 /
AN a4
LiemeHT 400kg/m?
/ 42 / /
/
CooTtHoleHne Boga/
/ge LEMEHT
w/c =0.38
/ 7]
21 — gggga' ==1259kg
3/8°
Mpy6bix = 637kg
} ! ) 3anonHnTen
1 2 en 8




[ [paHynomMmeTpuyecKknn coctaB TOPKPET necka

Percent By Mass Passing Individual Sieves [%)]

100 -

90

80

70

60

50

40

30

20

10

Shotcrete Aggregate Grading 3/8 inch

100 100 100
)95/
o
/ 80
y /
/ /
30 /
M
10
10
T 2 1
No.100 =150pm  No.50 =300pm  No.30=600ym  No.16=118mm No.8=236mm  Nod =475mm  3/8inch = 9.5mm
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Putzmeister OpurnHanbHble akcecyapsbl Wp M
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Putzmeister Akcecyapbl
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Putzmeister Original Accesories

Technische Daten:

am Bsp. DN50 x 9
Putzmeister:
herkommlicher:

herkommlicher:

Mortar Machines

Innen- & Wanddicke | Aussen-(J | Betriebsdruck| Sicherheits- | Einlagen-
in mm in mm in mm in bar faktor zahl
50 9 68 40 2.5 S
50 8 66 40 2 2-4

Putzmeister:

Gewicht: 1,78 kg

PMM / Jochen Knecht
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