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5HDVRQV�IRU�'HYHORSPHQW

Modern descaling units are characterized by reduced

water consumption and increased jet pressure and provide

the same or even improved descaling results. There is a

high demand for descaling quality and optimization of flat

(hot and cold) and long products.

One of the main effects of the ever increasing amount of

rolling from thin slabs is the low entry speed of the material

into the finishing mill. This results in not only an increase

in the time ratio between descaling and roll gap entry into

the first stand gap, but also an increase in the surface

cooling effect on the slab. Figure 1 shows the comparison

of plant configurations against time from the descaler to

the roll gap of finishing stand F1.

In order to limit secondary scale formation and thus the

surface cooling effect, this time ratio must be reduced to as

low as possible. The installation of a rotor descaler unit

attached directly onto the frame at the entry of F1 reduces

the time ratio to a minimum and successfully fulfills both of

these requirements. This solution has been patented by

VAI.

New technologies must not only meet the objectives of

reduced investment and operation costs but also are

subject to increasing limitations on industrial water supply.

In order to achieve the desired descaling effect using all

the parameters of jet pressure, impact pressure on the slab

and water quantity available, a low water consumption rate

can only be achieved by increasing the impact pressure.

Conventional plants are limited in this respect on the basis

of the jet type. The flat-jet types have a certain width and

depth which limit the number of nozzles that can be

arranged across the slab width. For this reason a concept

was introduced to allow moveable nozzles. VAI inserted

nozzles into a rotating support unit such that the jets,

whilst rotating, describe a circular trace on a resting

surface. The movement of the jets has proved to have a

decisive advantage because solid jet nozzles can be

applied in place of flat jet types. The effect of an impacting

jet can be concentrated on a small area to achieve very

high impact pressures (Figure 2). With these high impact

pressures, steels difficult to descale are expected to be

effectively descaled with a high-quality surface.

)LJXUH����7LPH�IURP�'HVFDOHU�WR�5ROO�*DS
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In the course of designing the new descaling unit it was

decided to make two of the new conventional spray

headers on the existing HSM in Linz interchangeable with

rotary units both on the top and on the bottom. 50 slabs

have been descaled by means with this new rotor descaler

of which half showed a high-quality surface and the others

a slight streaky effect with scale residues. This new rotor

descaler has also been used as a primary descaler to

check its effect on furnace scale.

As a result of the outstanding descaling results achieved

with a new conventional descaler unit, the plant operator

(VOEST-ALPINE STAHL LINZ) had no particular interest

in further developing and optimizing the rotor unit. Further

tests, however, were carried out with the assistance of

VOEST-ALPINE STAHL LINZ to evaluate the rotor

supplied by a hydraulic and pump company. These tests

showed that very high friction losses within the rotor were

occurring, and a constant number of revolutions could not

be guaranteed at the high pressure involved. Figure 3

shows the rotor descaler in use as a primary descaler of

slabs. It was decided to employ a new rotor concept with

an improved bearing and turning design.

Alternatives to the development activities were sought.

Emphasis was placed on laboratory-similar test conditions

with trained staff, modern workshops with experience in

development and an independent testing facility.

These requirements could only be met by building our VAI-

own testing unit in the technical laboratories at

VOEST-ALPINE STAHL LINZ.

5RWRU�'HVFDOHU�7ULDO�8QLW

The experimental trial unit, Figure 4, was designed to

enable descaling tests under realistic conditions in order to

obtain representative information about the influence of

the standard parameters such as steel composition,

furnace conditions, water pressure, jet type, etc.

The unit consists of a gas-fired furnace, a hydraulic rotor,

a box for jet guarding, a scale collector, a hydraulically

driven specimen carrier, a high-pressure piston pump and

a hydraulic power pack.

The experimental unit was also designed such that all the

variable parameters, e.g. the number of revolutions, pump

)LJXUH����5RWRU�'HVFDOHU�7ULDOV�DW�WKH

+RW�6WULS�0LOO�RI�92(67�$/3,1(�67$+/�/,1=

pressure and feeding speed (the speed at which the

sample is moved beneath the rotor) are infinitely variable

and can be changed as easily as possible. The trials

began with the insertion of a sample into the furnace. The

heating of the furnace was adapted to correspond to the

conditions of a typical reheating furnace. After the sample

with scale was heated, it was taken from the furnace with

the specimen carrier and passed beneath the rotor

descaler. The trials showed an immediate improvement of

scale removal with the rotor descaler. Consequently the

time between constructive changes and the trials in the

laboratory were kept very brief.
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1  Hydraulic Power Package
2  Controller
3  Hydraulic Drive and Gear
4  Rotor Descaler

5  Specimen
6  Specimen Carrier
7  Propane Furnace
8  High Pressure Water 
   Pump
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3DUDPHWHU 0D[LPXP�YDOXHV 7\SLFDO�YDOXHV

6DPSOHV ����[�����[����PP

)XUQDFH�WHPSHUDWXUH ������& XS�WR�������&

'XUDELOLW\�RI�WKH�VDPSOH�LQ�WKH�IXUQDFH ����PLQ

:DWHU�SUHVVXUH�DW�WKH�SXPS ����EDU ����EDU

1XPEHU�RI�UHYROXWLRQV�RI�WKH�URWRU ������PLQ ���±�����PLQ

)HHGLQJ�VSHHG�RI�WKH�VDPSOH�VOHGJH ���±����P�V ���±����P�V

'LVWDQFH�MHW���VDPSOH ���±����PP ����PP

-HW�W\SH�DQG�VL]H )XOO�MHW�������PP )XOO�MHW�������������PP

6DPSOH�PDWHULDO 6WUXFWXUDO�VWHHO��KLJK�JUDGH�VWHHO��6L�VWHHO��DXVWHQLWLF�DQG�IHUULWLF

VWDLQOHVV�VWHHOV

7DEOH����7\SLFDO�7HVW�3DUDPHWHUV

5RWRU�'HVFDOHU�&RQWURO�&RQFHSW

The rotor is driven by means of a hydraulic power pack

and an intermediate gear unit, which can be seen as one

possible drive variant. A hydraulic power pack offers the

advantage of simple control, especially for the trial run.

The rotor (Figure 5) consists of a stationary unit with a

central inlet pipe and a control disc. The rotor part is fitted

around a hollow body shaft and contains the two-stage

high-pressure sealing and the inlet supply lines to the jets.

The nozzles are inserted in the rotor wing such that they

are all arranged along the same diameter. The number of

nozzles is selected according to the requirements, but the

number of required nozzles is determined by the required

feeding speed and water quantity. The actual trial rotor

has a jet circle diameter of 480 mm. For this reason wide

slabs require three to four rotors arranged side by side.

Pressurized water arrives through the stationary central

inlet pipe to the chamber beneath the control disc.

Elongated holes are located in the control disc at different

radii. As soon as an inlet supply line corresponds to an

elongated hole, pressurized water arrives at the nozzle.

The nozzles can be switched in groups through the

position of the elongated holes on different diameters.

Thus it is possible for each group of nozzles to use

different nozzle types or nozzles sizes.

This concept allows, through the design of the control disc

and the choice of nozzles, the equalization of the uneven

 water impingement in a lateral direction. A further

advantage is that the water impingement on the slab must

not be over the full circle. The sample using the current

rotor is stroked by only 180° of the jet circle. This principle

is comparable with that of a milling machine, where

material is only taken off at the front edges. Thus it is

possible to save water and to keep the cooling effect of the

descaling process low. Figure 6 shows the parameters of

the rotor descaler compared with a conventional one.

High Pressure 
Water

Control DiscDescaling Nozzle
Full Jet Nozzle

Static 
Central 

Pipe

)LJXUH����3ULQFLSOH�RI�5RWRU�DQG�-HW�&RQWURO
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)LJXUH����&RPSDULVRQ�RI�D�&RQYHQWLRQDO

DQG�WKH�9$,�5RWRU�'HVFDOHU

The control concept describes the control of the water jet

trace curves on the slab. These are called jet curves. The

circular jet curves are distributed by the simultaneous

motion of rotor and slab to curves of higher order. The jet

circle of stationary circle sectors is arranged through the

switching of nozzles in groups. This concept allows the

equalization of the uneven water impingement in a lateral

direction as achieved with a conventional rotor-descaler

(Figure 6).

Depending on the rotor revolution number, the number of

nozzles and feeding speed, a pattern of jet curves results

on the slab surface. These can be seen in Figure 7.

)LJXUH����'LVWULEXWLRQ�RI�:DWHU

RQ�WKH�6ODE�6XUIDFH

The jet curves are defined by the jet depth W�and half the

diameter of the jet circle. The interval between two jet

curves D� results from the diameter speed of the jets, the

number of jets and the feeding speed Y. At high feeding

speeds and low revolution numbers this interval would be

too large, the covering of the surface would be incomplete,

so the scale residue would remain between the jet curves.

The revolution number of the rotor has to be selected,

independent of the required feeding speed of the slab, so

that the interval between two jet curves stays smaller than

30 mm. The distance D�can also be kept small through a

larger jet depth, so that for the same distance D� at the

same feeding speed Y�a smaller revolution number would

be required.

The above parameters now fix the water impingement on

the slab. The nozzle size and the water pressure are

additional influencing factors. The water quantities for

each slab surface can be adjusted independently of the

parameters. The impact pressure and the water quantity

on the slab can be adjusted through variation of these

measures, according to the requirements (depending on

the steel grade and the adherence of the scale), Figure 8.

)LJXUH����'HSHQGHQFH�RI�WKH�6SHFLILF�:DWHU

,PSLQJHPHQW�RQ�WKH�6ODE�RI�WKH�)HHG�5DWH�
Y


DQG�WKH�'LDPHWHU�
G
�RI�WKH�1R]]OHV

'HYHORSPHQW�3KDVHV

The main development phase was the design improvement

of the rotor with regard to lifetime. Different material

combinations for the control disc and the counter-pressure

surface as wearing surfaces were tested, such as hard

metal with hard metal, special polymers with steel and

nitrated steel. The rates were evaluated and tested as to

their accuracy in continuous long-term tests.
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During the long term tests under realistic conditions

(300 bar, 600 rpm) the combination of hardened steel and

high-performance polymer showed the lowest wear and

was thus chosen as the material for the control and

support disc.

 A further focal point represented the technical

improvement of the high-pressure inlet supply lines. Due to

the high pressures and the high water-flow rate,

appropriate design was necessary to keep the pressure

drop low. Jet stabilizers are utilized to reduce turbulences

in the nozzles. Standard parts offered by jet manufacturers

are used.

This stabilization of the water flow plays an important part

in the development of the nozzle, as strong vortices

increase the jet spread. The impinging jet cross section is

enlarged on the sample, and thus the jet pressure is

reduced. Stabilizers are able to raise the impact pressure.

The characteristic jet cross sections were determined by a

pressure sensitive foil, which changes color under the

influence of pressure. It is not an integral pressure but the

power of the single drops displayed at the foil. This can

also be seen as a qualitative measurement of the power

effect of the jet on the slab and is more indicative of the

characteristic jet pressure. The pressure distribution of the

jet is represented in this way. The jet spread was restricted

to less than 2° by means of jet stabilizer so that a strong

concentrated jet is possible.

Different nozzle types and sizes were tested in the course

of the trials and their jet cross sections were analyzed. The

following descaling trials utilized this knowledge.

'HVFDOLQJ�7ULDOV

The descaling trials determined the necessary parameter

combinations in order to obtain a good descaling effect.

Parameter fields were examined, and the dependence of

the descaleability on the following has been determined.

n Steel grade

n Furnace temperature and durability

n Water pressure

n Rotor revolution number

n Feeding speed

n Nozzle type and size

)LJXUH����9$,�5RWRU�'HVFDOHU

6WHHO�*UDGH & 6L 0Q &U 1L 0R 9 1E &X

$,6,����� 0.03 0.15 0.22 0.09 0.05 0.01 0.003 0.001 0.05

$,6,����� 0.52 0.36 0.65 0.08 0.05 0.01 0.005 0.001 0.05

$,6,����� 0.75 0.28 0.67 0.06 0.04 0.01 0.008 0.001 0.04

46W(���70 0.05 0.11 0.56 0.1 0.05 0.01 0.005 0.015 0.04

$,6,����� 0.53 0.27 0.98 0.11 0.05 0.01 0.008 0.001 0.04

$,6,����� 0.25 0.29 0.48 1 0.12 0.18 0.008 0.002 0.04

��6L0Q� 0.5 1.75 0.72 0.085 0.2 0.05 - - 0.2

$,6,���� 0.01 0.3 0.35 11.3 0.2 0.1 0.01 - 0.2

$,6,���� 0.04 0.4 0.425 16.65 0.4 0.35 - - 0.5

;��&U0R9��� 0.12 0.2 0.8 11.6 2.7 1.6 0.3 - -

;����&U0R9��� 0.39 1 0.4 5.1 - 1.3 0.4 - -

7DEOH����&KHPLFDO�&RPSRVLWLRQ�LQ���RI�7HVWHG�6WHHO�*UDGHV
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5HVXOWV�RI�WKH�'HVFDOLQJ�7ULDOV

The tests series showed that structural steel was

particularly descaleable even at low pressure (150 bar)

with a water savings of up to 80% in comparison to a

conventional descaler unit. Higher jet pressures are

necessary for intense adherent scale removal, e.g., on

X12CrMoV122 but complete descaling is possible at a

pump pressure of 240 bar and a feeding speed of 0.8 m/s.

High alloyed steel grades can be descaled effectively;

however, the specific water impingement must be adjusted.

With high alloyed steel grades the reduction in water flow

can typically be 50%.

Steels with high silicon content are very problematical

because of the intense adherence of scale, which is

described in the literature. High impact pressures and

higher quantities of water (an intense cooling of the

surface) are required for this kind of scale, which can be

achieved with a high number of rotor revolutions, a low

feeding speed and bigger nozzle diameters.

6KRUW�'HVFULSWLRQ�RI�WKH

9$,�5RWRU�'HVFDOLQJ�6\VWHP

The rotor descaling system was designed based on the

experimental results and further operational experience.

Especially with low material speed (< 0.5 m/s) the rotor

descaler offers a unique opportunity to achieve good

descaling results and a low temperature drop. The rotor

descaler offers the correct solution for each descaling

situation.

n The descaling of billets and blooms (ongoing project

for the descaling of slabs).

 
n Rotor head diameter: 250 to 500 mm (for wide strip,

rotor heads side by side).

 
n Hydraulic drive (small and compact unit to keep the

rpm constant; important for full impingement of the

steel surface).

 
n Rotational speed: 400 to 700 rpm (dependent on the

material speed).

 

)RU�IXUWKHU�LQIRUPDWLRQ�SOHDVH�FRQWDFW�

92(67�$/3,1(�,QGXVWULHDQODJHQEDX�*PE+�	�&R

Rolling Technology
Turmstr. 44, P.O. Box 4, A-4031 Linz / Austria
Tel.: (+43 / 70) 6592-2457
Fax.:(+43 / 70) 6992-8246
 E-mail: contact.rolling@vai.at

 
 

n Water flow rate: Reductions compared to conven-tional

descalers up to 60 % depending on the steel grade:

adherent scale requires higher specific water

impingement and thus higher flow rates).

 
n Water pressure: 200 to 300 bar (4350 psi); typically

300 bar.

 
n Full jet nozzles with stabilizers (focused jets with very

high impact).

 
n Number of nozzles: dependent on the material speed

(typical 8 nozzles).

 
n Material speed: up to 0.8 m/s (157 ft/min); with high

alloyed steel grades v É 0.5 m/s (100 ft/min) is

recommended.

 
n Plunger pumps (possible due to lower water flow) and

bladder type accumulator or vessel type accumulator.

Type of accumulator is dependent on the length of the

billet and the gap time.

 
n Automatic positioning system for the rotor header

(required for the descaling of billets and blooms with

different dimensions to keep the optimum nozzle to

surface distance).

 
n Automatic system for controlling the descaling period

corresponding to the length of the material that must be

descaled (no wasted pressurized water) .

 
n Due to the reduced flow rates a lower temperature drop

is achieved. This is of importance with crack sensitive

materials e.g. tool steels.

5HIHUHQFHV

n Böhler Edelstahl GmbH, Kapfenberg AUSTRIA,

Descaling of Billets and Blooms, high alloyed steel

grades

n Huta Baildon, Katowice Poland Descaling of Billets,

high alloyed steel grades
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06500 México-D.F.
Tel.: (+52/5) 286-3072, 553-7707
Fax: (+52/5) 553-3933
E-mail: vatmex@vat-i.co.at

● Netherlands, The
VOEST-ALPINE STAHL B.V.
Willem Witsenplein 4, 2596 BK, Den Haag
Tel.: (+31/70) 324-5556
Fax: (+31/70) 328-2092
E-mail: woegerer@voest.nl

● Nigeria
VOEST-ALPINE Technical Services Nigeria Ltd.
VATS Maintance Center
New Port Express Way, Ekpan, Warri
Tel.: (+234/53) 256-043
Fax: (+234/53) 254-463
Sat-Tel.: (+871 or +873) 761-613-936
Sat-Tel.: (+871 or +873) 761-613-937
E-mail: vats@warri.rcl.nig.com

VOEST-ALPINE Technical Services Ltd.
121 Adetokunbo Ademola Crescent
Wuse 2, Abuja
Tel.: (+234/9) 523-1469, 523-9380
Fax: (+234/9) 523-1870

● Pakistan
VA TECH International GmbH
Liaison Office Pakistan
18/C Mezzanine Floor
Stadium Lane No. 3
Phase V, D.H.S., Karachi
Tel.: (+92/21) 585-4685, 585-2546, 584-5774
Fax: (+92/21) 585-0823, 585-2546
E-mail: vatech@digicom.net.pk

● People’s Republic of China
VA TECH International GmbH
Beijing Liaison Office, Han Wei Plaza, West Wing
18th Floor, Unit B8-B10, No. 7 Guang Hua Lu
Chaoyang District, 100020 Beijing
Tel.: (+86/10) 6561-3940-44, Fax: (+86/10) 6561-3946
E-mail: peking@vat-i.co.at

VA TECH International GmbH
Hong Kong Liaison Office, Unit 1903-4
C.C. Wu Building, 302-308 Hennessy Road
Wanchai, Hong Kong
Tel.: (+852) 2573-7101, Fax: (+852) 2834-5056
E-mail: vahkg@vatech.com.hk

VA TECH International GmbH
Shanghai Office, Suite 325
The American International Centre at Shanghai Centre
1376 Nanjing Xi Lu, Shanghai 200040
Tel.: (+86/21) 6279-8651, Fax: (+86/21) 6279-8652
E-mail: vashang@public.sta.net.cn

● Philippines
VA TECH International GmbH
Regional Headquarters, Suite 401, Golden Rock Building
168 Salcedo St., Legaspi Village, 1268 Makati City
Postal Address: P.O. Box 2822, Makati City
Tel.: (+63/2) 894-1010, 817-4392
Fax: (+63/2) 817-4674
E-mail: voest@mnl.cyberspace.com.ph

● Poland
VAI Polen Sp. z o.o.
Przedsiebiorstwo Automatyki Hutniczej
ul. Rekawka 51, 30535 Cracow
Tel.: (+48/12) 656-0032, 656-0608
Fax: (+48/12) 656-0246
E-mail: vaipol@krakus.top.pl

● Republic of Korea
VA TECH International GmbH
Korea Branch, Hong Woo Bldg., 945-1
Daechi-Dong, Kangnam-Ku, Seoul 135-280
Tel.: (+82/2) 555-8718, 555-8719
Fax: (+82/2) 568-5008
E-mail: vaseoul@bora.dacom.co.kr

● Republic of Slovakia
LinKoMet Engineering spol. s r.o.
Bozeny Nemcovej 30, 04218 Kosice
Tel.: (+421/95) 633-5885, 633-7284
Fax: (+421/95) 633-8448
E-mail: linkomet@fitech.sk

● Republic of South Africa
VOEST-ALPINE INDUSTRIES
(SA) (PTY) LIMITED
The Ferns Office Park VA HOUSE
364 Pretoria Avenue, Randburg 2194
Postal address: P.O. Box 2903, Cramerview 2060
Tel.: (+27/11) 886-0900-7, Fax: (+27/11) 886-0941
E-mail: vaisa@vaisa.co.za

● Russia
Postojannoe predstaviteljstvo
VA TECH International GmbH
International Trade Centre “CMT”, Office 1107
Krasnopresnenskaja nab., 12, 123610 Moscow
Tel.: (+7/095) 967-0707-11
Sat-Tel.: (+7/502) 258-0707-11
Fax: (+7/095) 258-1478, 258-1479
Sat-Fax: (+7/502) 258-1478, 258-1479
E-mail: vatechmsk@wtt.net

● Saudi Arabia
SAUDI VOEST-ALPINE Company Branch
P.O. Box 8697, Dammam 31492
Tel.: (+966/3) 826-5968, 827-0836
Fax: (+966/3) 827-0134
E-mail: salpine@saudionline.com.sa

● Singapore
VA TECH INDUSTRIES S.E.A. PTE LTD
VOEST-ALPINE Industrieanlagenbau Divison
100 Beach Road #16-06/08
Shaw Towers, Singapore 189702
Tel.: (+65) 297-4727, Fax: (+65) 291-8824
Mobiltel.: (+65) 9619-4254
E-mail: vaiasias@mbox4.singnet.com.sg

● Spain
VAI COSIM
Paseo al Puerto, P.O. Box 41, 48990 Guecho, Vizcaya
Tel.: (+34/94) 489-0400, Fax: (+34/94) 489-0401
E-mail: vai-cosim@vai.at

VA TECH International of Spain S.A.
Basilica 19, 8-A, 28020 Madrid
Tel.: (+34/91) 555-1927, Fax: (+34/91) 555-1399
E-mail: kirpal@ibm.net

● Sweden
VOEST-ALPINE STAHL AB
Nybrogatan 44
P.O. Box 5270, 10246 Stockholm
Tel.: (+46/8) 545 8945-0
Fax: (+46/8) 545 8945-7
E-mail: voest@voest.se

● Taiwan
VA TECH International GmbH
Taiwan Branch, 3rd Fl.-1, No. 167
Fu Hsing North Road, Taipei 105
Tel.: (+886/2) 2719-8057, 2719-8058
       (+886/2) 2719-8059, 2719-8060, 2719-8061
Fax: (+886/2) 2546-0902
E-mail: vati@trace.com.tw

● Thailand
VA TECH International GmbH
Representative Office Thailand
12B Lake Rajada Office Complex
193/44 Rachadapisek Rd.
Klongtoey, Bangkok 10110
Tel.: (+66/2) 264-0353-0357
Fax: (+66/2) 264-0362
E-mail: vatbkk@loxinfo.co.th

● Turkey
VA TECH International GmbH
Istanbul Irtibat Bürosu
Abide Sitesi, Tomurcuk Sokak
Murat Is Hani A-Blok, Kat 6, Daire 22
80300 Mecidiyeköy-Istanbul
Tel.: (+90/212) 212-0816, 212-0817
Fax: (+90/212) 212-0818
E-mail: vatechi@ibm.net

● Ukraine
JV INMET GmbH
vul. Nabereshna Lenina 17, k. 310
320091 Dnepropetrovsk
Tel.: (+380/562) 373-409, 781-824
Fax: (+380/562) 373-408, 780-282
E-mail: inmet@online.alkar.dp.ua

● United Arab Emirates
VA TECH International Dubai
Dubai Airport Free Zone, West 1, Suite 220
P.O. Box 54338, Dubai
Tel.: (+971/4) 299-4790, 299-4791
Fax: (+971/4) 299-4792
E-mail: vatech@emirates.net.ae

● United Kingdom
VAI Industries (U.K.) LIMITED
39/61 High Street Old Orchard
Poole, Dorset BH15 1AE
Tel.: (+44/1202) 494-100
Fax: (+44/1202) 676-791
E-mail: marian.howe@vai.co.uk

● USA
VOEST-ALPINE INDUSTRIES, INC.
Penn Center West, Building Four
Pittsburgh, PA 15276
Tel.: (+1/412) 747-4600
Fax: (+1/412) 747-4646
E-mail: vaii@vaiipitt.vai.co.at

VAI Automation, Inc.
P.O. Box 1408, 2390 Pipestone Rd.
Benton Harbor, MI 49023-1408
Tel.: (+1/616) 926-2148
Fax: (+1/616) 926-6854
E-mail: email@vaiautomation.com

● Uzbekistan
VA TECH International GmbH
Liaison Office Taschkent, Achmad Jugnakij
House 11, Apartment 67, 700201 Taschkent
Tel.: (+998/712) 649-553
Fax: (+998/712) 645-808

● Venezuela
VA TECH International de Venezuela C.A.
Avenida la Estancia, Torre las Mercedes
Piso 6, Chuao, Apartado Postal 61.177
Caracas 1060 A
Tel.: (+58/2) 992-4946
Fax: (+58/2) 992-8720
E-mail: vateven@ibm.net

● Vietnam
VA TECH International GmbH
Representative Office in Hanoi
c/o Elin Representative Office Hanoi
6 Truong Han Sieu, Hoan Kiem District, Hanoi
Tel.: (+84/4) 822-9963, 822-9964, 826-7321
Fax: (+84/4) 822-9975
E-mail: karawi@hn.vnn.vn

VAI Offices to Serve You Worldwide!


