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Előnyök és rendelési kulcsok
Modell
Szerelési utasítás
Tartozék
Pontossági osztály
Terhelési adatok és élettartam
WMA-Széria – Peremes-modellek FL-CA, FL-HA
WMA- Széria - Blokkmodellek GL-CA, GL-HA
IDA- Széria - Peremes-modellek FR-TC, FR-SC
IDA- Széria - Blokkmodellek GR-TA, GR-SA

Az LSK Lineáris vezeték lineáris mozgást tesz lehetővé golyók segítségével. 
A sín és a csúszka között található golyók rendkívül precíz lineáris mozgást 
biztosítanak. Összehasonlítva a hagyományos csúszóvezetékkel a súrlódási 
tényező csak az ötvened része azoknak.  
A csúszkák kényszerpályája a sínen lehetővé teszi azt, hogy az LSK-lineáris 
vezeték a terhet vertikális és horizontális irányban is felvegye.

Lineáris vezeték
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LSK-lineárisvezeték – Előnyök

•	 négysoros golyóvisszakeringetéses csúszkaegység
•	 folyamatos minőség-ellenőrzés
•	 a termékek egy csoporton belül egymással kompatibilisek
•	 halk futás

•	 a sínek és a kocsik pontossága és párhuzamossága magas 
•	 magas precizitás, nagy merevség, magas hatásfok
•	 kovácsolt csúszkák
•	 hosszú élettartalmú termékek alacsony súrlódással

Lehúzó központ

Lehúzó oldalirányban

Törlő

Zsírzógomb

Véglemez Csúszik
Tekercs

Sín

Self-kenő tömítés

LSK Megrendeléses
FL25   CC   2   T   1200   II   C   Z1

Előterhelés osztálya: ZF, Z0, Z1, Z2, Z3, Z4
Pontossági osztály: C (kereskedelmi)
A használni kívánt sínek száma (terhelés szemp.): I egy sín, II két sín
Sín hossza
Vezetősín típusa: T (Top Fix), U (Down fix)
Csúszkák száma egy sínen
Terhelési típus: H(Szuper nagy terhelés), C(nagy terhelés), T(közepes terhelés), S(könnyű terhelés)
Csúszka-rögzítési mód: fentről és átmenő furatokon
Modellszám, csúszkaforma: F (karima), G (négyzetes), L (szerszámgép), R (iparigép)
Névleges méret: 15, 20, 25, 30, 35
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LSK-lineárisvezeték – Modell

LSK gép- vagy ipari kivitelt kínál és karimás vagy blokk modellt használ.

1. Csúszka-alakok

2. Sín-forma

Typ T

Típus

Gép
Ipari

modell Forma és irány Mag.
[mm] Jellemzők Alkalmazás

•	 Játékmentes

•	 Cserélhető

•	 Nagy pontosság

•	 Nagy terhelhetőség  
	 minden terhelési irányban

•	 Csekély súrlódási veszteség 
	 előfeszítésnél is, az optimált 
	 golyó-futópálya és 2-pontos- 
	 kontakt révén

•	 Megmunkáló  
	 központok

•	 Esztergák

•	 Köszörűgépek

•	 nehéz
	 vágógépek

•	 Automatizálási-
	 rendszerek

•	 Mérő-rendszerek

•	 Kicsi, kompakt,
	 alkalmas a teherszállításra

•	 Sima zökkenőmentes futás 
	 kis zaj

•	 Standard-típus:
	 FR-TC, GR-TA típus
	 rövid blokk,
	 helytakarékos típus:
	 FR-SC, GR-SA típus

•	 Ipari 
	 automatizálás

•	 Félvezető-rendszerek

•	 Laser-Gravír-rendszerek

•	 Csomagológépek

•	 Átviteli berendezések

•	 Elektroeroziós 
	 anyagleválasztás
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LSK-lineárisvezeték – Modell

LSK szerelési utasítás

3. Előfeszítés foka

Előfesz. fok 

Modell Legnagyobb váll-
letörés r[mm]

Sín vállmagasság 
H1[mm]

Sín talpmagasság 
E[mm]

Csúszka 
vállmagasság H2[mm]

Jelölés Előfeszítés Pontosság Alkalmazás

normális távolság Ipari Automata-rendszerekHézag

normális távolság Átviteli berendezés, csomagológépek

kis előfeszítés XY tengely alap ipari gépeknél, Hegesztő-rendszerek

közepes előfeszítés

Tanács: az előfeszítés százalékosan van a  dinamikus feszültséghez (C ) képest megadva. 
A Z0 és ZF a sínen kicserélhető csúszkák

1. Vállmagasság és él-lekerekítés
A pontatlan vállmagasság és él-lekerekítés a szerelési felületen befolyásolja a pontosságot és hibát eredményezhet a profil-sínben ill. 
a  csúszkában. Az alábbi vállmagasság és él-profil előírásokat tartsa be, a szerelési hibák elkerülése érdekében.

Z-tengely alap ipari gépeknél, EDM, Eszterga,  
Preciziós-XY-asztal, Mérő-rendszerek
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LSK szerelési utasítás
2. A használt csavarok meghúzásának nyomatéka

3. A sín és a csúszka szerelése
A csúszkákat és a sínt el lehet tolni, ha a gép ütközésnek vagy vibrációnak van kitéve.
Kérjük kövesse a lenti szerelési segédletet. (A csúszka szerelése két párhuzamos sín használata esetén csak alulról lehetséges.)

P1: Szerelés szorítócsavarral

P3: Szerelés nyomólappal

P2: Szerelés Keil-sín

P4: Szerelés állítócsavarral

Modell csavar-specifikáció nyomaték [Nm]

4
9
14
30
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Szükséges a hatékony zsírzásról gondoskodni! A termék kenés nélküli használatakor a kopás megnövekszik és az élettartam 
lecsökken. Továbbá a jó kenés a súrlódást és a korroziót gátolja, ezáltal nő az élettartam!

Zsír
•	 Minden 100 km után kenni
•	 Minden 3-6 hónapban kenni
•	 A használati feltételek/körülmények függvényében kenni

Olaj
•	 Indulási mennyiség: A csúszka teljes belső oldalát feltölteni
•	 Ajánlott Viszkozitás 30-150 mm²/s között van, a sín kenéséhez
•	 Olajhozzávezetés: Q=n/150, Q: elvárt olajmennyiség, N: sín szélesség
	 Olaj-adagolási-Ráta ca. 0,3 cm³/hr körül van

Zsírzógomb típusok

LSK – tartozékok
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LSK – Tartozékok

A profilsín szerelőfuratainak takarófedele
A vágási maradékok és idegen testek megülhetnek a sín furataiban. Ez azt jelenti, hogy ezek a csúszka belsejébe juthatnak. 
Ennek a problémának az elkerülésére, használja az LSK speciálisan a „furat-fedélt“ azért, hogy a sínt védje.

Alkalmazási példa a lineáris vezetékek elrendezésére

Modell CSAVAR
Méretek [mm]Ø csavarfej 

[mm]



7

H

Linearführungen

LSK-Lineáris vezeték – Pontossági osztályok

2. A párhuzamosság pontossági előírásai

Sínhossz
[mm]

A pontosság értéke
C [µm]

Egység [mm] fl, gl, fr, gr- 15/20/25/30

Vizsgált alkatrész Normal (C)

Magassági tűrés [H] ± 0.1

± 0.1

0.02

ZF, Z0, Z1

Kérjük nézze meg a párhuzamosság pontossági előírásait a lenti táblázatban

Kérjük nézze meg a párhuzamosság pontossági előírásait a lenti táblázatban

Távolság tűrés B3

Magasságeltérés páronként [H]

Előfeszítés mértéke

A D felület párhuzamossága a B felülethez

A D felület párhuzamossága a B felülethez
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1. Terhelés

A. Statikus terhelés (Co)
Ha egy vezeték szélsőségesen nagy terhelésnek vagy erős 
hatásnak van kitéve, állás vagy működés közben, egy erős 
permanens alakváltozás léphet fel a futófelület és a görgők 
között. A terhelési adat a statikus terhelésre vonatkozik, egy 
megadott irányban és specifikus nagysággal. A  permanens 
deformáció összegződése a futófelület és a gördülő elemek 
között, a kontaktfelületen, nem lehet nagyobb mint a futógörgő 
átmérőjének 0,0001 szerese.

B. Dinamikus terhelés (C)
A dinamikus terhelés (C) azt írja le, hogy a terhelés egy konstans 
irányban és nagysággal,  amely alatt a névleges élettartam (L) 
ami futógörgős lineáris vezeték esetén L= 50 km.  Tehát ezt 
használjuk az élettartam kalkulálására.

2. Névleges élettartam (L)
Figyelembe véve a körülményeket, az alábbi képlet használható:

L = Névleges élettartam (km)
C = Dinamikus terhelés (N)
P = Alkalmazott terhelés (N)

L = Élettartam (km)
C = Dinamikus terhelés(N)
Pc = Alkalmazott terhelés (N)
Fh = Keménység
Ft = Hőmérséklet-Faktor
Fc = Kontakt-Faktor
Fw = Terhelés-faktor

A futófelület keménységének és a vezeték hőmérsékletének nagy befolyása 
van élettartamra. Ezen befolyásokat figyelembe véve, a gyakorlati élettartam 
az alábbiak szerint számolható:

LSK-Lineáris vezetékek – Terhelés és élettartam
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Keménységi-faktor (Fh)
A terhelési kapacitás maximalizálásához, a futó felületek kemény
ségének 58 és 62 HRC / Rockwell keménység között kell lennie.
Amennyiben a keménység ezen érték alatt van, csökken a vezeték 
élettartama és a terhelhetősége.

Kontakt-Faktor (Fc)
Amennyiben több vezető-blokk szűken együtt fut, nehéz a terhelés és a 
szerelési felület függvényében egy egyenletes terhelési eloszlást elérni. 
Ilyen esetekben, a terhelési adatokat C és C0 a megfelelő Kontakt-
Faktorral (lásd lent) multiplikálni kell:

Ke
m

én
ys

ég
i-

fa
kt

or
 (F

h)

Futófelület keménysége

A szűken együtt használt csúszkák száma Kontakt-Faktor
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Hőmérséklet-Faktor (Ft)
Amennyiben a használt vezeték hőmérséklete túllépi a 100°C-ot , a káros 
hatásokat figyelembe kell venni, melyek a magas hőmérséklet miatt keletkeznek. 
A terhelést a lentebb megadott Hőmérsékleti-Faktorral szorozni kell:

Terhelési-Faktor (Fw)
Nagyon nehéz pontosan meghatározni  a vibrációt amely nagysebességű alkalmazások 
esetén lép fel,  ugyanúgy mint a gyors start/stop frekvenciák befolyását! Ezért a sebesség 
és vibráció hatását legtöbbször nem adják meg pontosan, ennek ellenére ez nagyon 
jelentős. Ehhez a lenti terhelési faktort használjuk:

Vibráció / Hatások

Gyenge

Közepes

Erős

Sebesség Fw

3. Alkalmazott terhelés 

Kalkuláció terhelt csúszkáknál:
	 1) horizontális alkalmazás

	 2) vertikális alkalmazás

P = Alkkalmazott terhelés (N)
F = Lefelé irányuló terhelés (N)
Co = Statikus terhelés (N)
Ma = Engedélyezett  hosszirányú hajlítási nyomaték (Nm)
MB = Engedélyezett keresztirányú hajlítási  nyomaték (Nm)
Mc = Engedélyezett csavarási nyomaték (Nm)

Lp = Ma-hoz tartozó távolság
Ly = MB-hez tartozó távolság
Lr =  Mc-hez tartozó távolság

Hő
m

ér
sé

kl
et

-F
ak
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r (

Ft
)

Hőmérséklet-Vezeték °C
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4. Teljes tehelés kalkulálása

Ha egy lineáris vezetéket különböző erőkkel terhelünk, 
úgy az élettartam kiszámítható, a meglévő rendszer 
különböző terheléseinek és működési feltételeinek 
figyelmbe vételével. A tényleges terhelés kalkulációja 
az alábbiak szerint történik:

5. Kiegészítő terhelések számítása

A lineáris vezeték mind a 4  irányban felveszi az egyidejű terhelést. 
(radiális terhelés, ¬fordított terhelés és oldalsó terhelés). 
A számolás az alábbiak szerint történik:

Pm = Tényleges terhelés (N)
Pn = Változó terhelés (N)
L = Komplett mozgástartomány
Ln = Terhelés alatti mozgástartomány

Pe = Kiegészítő teher
Pr = Radiális vagy fordított terhelés
Pt = Kereszt irányú terhelés
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LSK-Csúszka – Peremesmodell FL-CC, FL-HC
WMA széria = Felhasználás szerszámgépben

Méretek [mm] LSK-Csúszka

Modell Zsírzógomb
Szélesség Hossz Magasság
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LSK-Csúszka – Peremesmodell FL-CC, FL-HC
WMA széria = Felhasználás szerszámgépben

Méret [mm] LSK-sín

Szélesség Magasség Csúszka
Kg/Stk.

Raszter Sín
Kg/mN N Nm Nm Nm

8335

13827
21280

19907
27164

28047
37265

37265
50210

13533

23830
31773

34421
45895

46777
62468

61095
81493

71

155
269

269
458

429
729

641
1089

71

155
269

269
458

429
729

641
1089

99

232
309

392
507

645
860

1026
1371
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LSK-Csúszka – Blokkmodell GL-CA, GL-HA
WMA széria = Felhasználás szerszámgépben

Méretek [mm] LSK-Csúszka

Modell Zsírzógomb
Szélesség Hossz Magasság
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LSK-Csúszka – Blokkmodell GL-CA, GL-HA
WMA széria = Felhasználás szerszámgépben

8335

13827
21280

19907
27164

28047
37265

37265
50210

13533

23830
31773

34421
45895

46777
62468

61095
81493

71

155
269

269
458

429
729

641
1089

71

155
269

269
458

429
729

641
1089

99

232
309

392
507

645
860

1026
1371

Méret [mm] LSK-sín

Szélesség Magasség Csúszka
Kg/Stk.

Raszter Sín
Kg/mN N Nm Nm Nm
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LSK-Csúszka – Peremesmodell FR-TC, FR-SC
Serie IDA = Ipari felhasználás

Méretek [mm] LSK-Csúszka

Modell Zsírzógomb
Szélesség Hossz Magasság
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LSK-Csúszka – Peremesmodell FR-TC, FR-SC
Serie IDA = Ipari felhasználás

5393

7158

11101

14396

20

30

20

20

40

70

8335 13533 71 71 99

13827 23830 155 155 232

Méret [mm] LSK-sín

Szélesség Magasség Csúszka
Kg/Stk.

Raszter Sín
Kg/mN N Nm Nm Nm
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LSK-Csúszka – Blokkmodell GR-TA, GR-SA
Serie IDA = Ipari felhasználás

Méretek [mm] LSK-Csúszka

Modell Zsírzógomb
Szélesség Hossz Magasság
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LSK-Csúszka – Blokkmodell GR-TA, GR-SA
Serie IDA = Ipari felhasználás

11669 22506 50 40 120

8335 13533 71 71 99
5393

7158

11101

14396

20

30

20

20

40

70
13827 23830 155 155 232

19907 34421 269 269 392

Méret [mm] LSK-sín

Szélesség Magasség Csúszka
Kg/Stk.

Raszter Sín
Kg/mN N Nm Nm Nm
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General delivery, payment and software use conditions
I. Area of application
1 The following conditions of sale shall apply to all goods delivery contracts 
concluded between the purchaser and ourselves. The ordering and accep-
tance of goods delivered by us shall constitute knowledge and/or confir-
mation of the customer‘s agreement with our conditions. These conditions 
shall apply to all future business relations, even where no further agreement 
has been expressly concluded. Any conflicting conditions on the part of the 
purchaser that have not been expressly acknowledged by us shall not be 
binding, even where we have made no express objection to them. Any 
such conflicting conditions are hereby expressly repudiated in advance. The 
following sales conditions shall also apply where we implement customer 
orders in the knowledge that conflicting or diverging conditions stipulated 
by the purchaser exist.
2 Any agreement, alteration or arrangement shall be made in writing.
3 Any agreements made between ourselves and the customer and relating 
to the purchasing contracts shall be confirmed in writing.

II. Quotation and conclusion of contract
1 Purchasing contracts shall be concluded on the basis of a customer 
purchase order. The acceptance of a purchase order shall be confirmed eit-
her by the forwarding of an order confirmation document to the customer 
or by the delivery of the goods ordered, within a period of two weeks in 
both cases.
2 Our offers are subject to change and are non-binding, unless expressly 
stated otherwise. The scope of our responsibilities is established exclusively 
in our written order confirmation document.
3 Any drawings or illustrations included in our quotation or order confirmati-
on documentation and any information issued with respect to weights or di-
mensions shall be understood as approximate, unless stated to the contrary.
4 All drawings, illustrations, calculations and other documents, materials, 
models, patterns and specifications are subject to property, copyright and 
other trade mark rights. These must be treated as confidential and may not 
be transferred to any third party without our written permission, irrespective 
of whether they are accompanied by any comment to that effect.
5 We accept no liability for any printing or calculation errors appearing in our 
literature or documentation and we shall entertain no claims for damages 
linked thereto.
6 We reserve the right to make any necessary changes in product cons-
truction, technical specifications and performance features, provided they 
constitute a technical improvement.

III. Prices and payment condition
1 Our prices are based on CIP clause of the Inconterms 2010 of the ICC (car-
riage and insurance paid to the agreed place of destination in accordance 
with Point V.1. of these Terms and Conditions) including standard packaging 
and excluding VAT. Our calculations are made on the day on which the 
invoice is issued and are shown on the invoice.
2 Delivery shall be made following advance payment of invoice in „Euros“.
3 All orders are based on the prices and price reductions valid at the time 
of delivery. Discounts shall only apply whereby an agreement to that effect 
has been made between ourselves and the purchaser. This is a written ag-
reement, which shall also be shown in our order confirmation document.
4 Payment on delivery terms must be expressly agreed in advance. The 
purchase price is shown as net (with no deduction) with immediate payment 
by the purchaser following receipt of invoice, provided no other payment 
arrangements are shown in the order confirmation document. Payment is 
deemed to be fulfilled when we have access to the funds transferred. Pay-
ment by cheque is deemed to be fulfilled once the cheque is cleared and 
the funds have been transferred to us as credit. We are not bound to accept 
bills of exchange.
5 Legal provisions shall apply if a purchaser falls into payment arrears.
6 All claims against the purchaser shall immediately become due if the 
purchaser fails to make a payment on time, breaches any other agreement 
made with us, or where we have reason to doubt his creditworthiness. We 
shall also be entitled in such cases to withhold any outstanding deliveries 
until such time as payment or satisfactory payment assurance has been re-
ceived, even where agreement has been previously made to the contrary. 
Following the setting of an appropriate period, we shall also be entitled in 
such cases to withdraw from the contract and/or to seek damages due to 
non-fulfilment of contract. We shall also be entitled to waive
the purchaser‘s right to dispose of any goods delivered and, subject to re-
tention of title, to demand their return or transfer at the purchaser‘s expense 
and direct debit authorization shall be revoked.
7 The purchaser shall only be entitled to compensation, even where noti-
fication of defect or counter claim has been made, where such claims are 
legally binding, are acknowledged by us or are undisputed. The purchaser 
shall only be entitled to withhold payment if his counter claims relate to the 
same contractual relationship.

IV. Delivery and delivery times
1 Delivery dates or periods shall be understood as non-binding provided 
no express agreement to the contrary has been made. The delivery times 
specified by us shall only commence once all relevant technical and imple-
mentation issues have been resolved.
2 The purchaser shall be obliged to implement all necessary requirements 
correctly and promptly. The agreed delivery period shall be extended - pro-
vided our rights have not been infringed by any purchaser payment arrears 
- by a period equal to the payment backlog that the purchaser has on the 

given (or any other) account. This shall also apply when a fixed delivery 
date has been agreed.
3 In the case of purchase contracts based on fixed date delivery as stipulated 
in Art. 286 Para. 2 No. 4 of the German Civil Code or Art. 376 of the German 
Commercial Code, we accept liability in accordance with current statutory 
provisions. The same shall apply where the purchaser, following delayed 
delivery for which we are responsible, is entitled to discontinue his interest 
in the further fulfillment of the contract. In this case, our liability shall be 
limited to foreseeable, typically-occurring damage. No liability limitations 
shall apply where delayed delivery is related to any breach of contractual 
conditions caused by our representatives or associates.
We also accept liability in accordance with current statutory provisions for 
any negligence in respect of contractual conditions caused by our represen-
tatives or agents. Where delayed delivery is not related to any breach of 
contractual conditions, our liability shall be limited to foreseeable, typically-
occurring damage.
4 Where delayed delivery relates to a breach of contractual conditions 
caused by our representatives or agents, we accept liability in accordance 
with current statutory provisions, provided that compensation liability is re-
stricted to foreseeable, typically-occurring damage.
5 In the event of delayed delivery for which we are responsible, the 
purchaser shall be entitled, for each full week of non-delivery, to a one-
off compensation payment of 0.5% of the value of the delivery (valid to a 
maximum of 5 %).
6 We shall accept no additional liability for delay in delivery. Any further 
legal claims or purchaser rights above and beyond those relating to damage 
compensation and made in respect of delays in delivery for which we are 
responsible shall remain unaffected.
7 We shall be entitled to make partial delivery at any time, provided this is 
acceptable to the customer.
8 Delivery times are considered as fulfilled if the goods have been dispat-
ched from our factory on time.
9 Under the onset of any conditions beyond our control, we shall be entitled 
to reschedule delivery or retire from any delivery contract, non-fulfilment 
notwithstanding. Conditions beyond our control shall be taken to mean 
strikes, lock-outs or any other conditions that hinder delivery or make deli-
very impossible, irrespective of whether the said conditions affect us directly 
or affect our suppliers. The purchaser shall be entitled to receive a declara-
tion from us, as to whether we continue to deliver within a set period or 
retire from the delivery contract. In the absence of any such declaration, the 
purchaser himself shall be entitled to withdraw from the contract.
10 In the event of delays in acceptance on the part of the purchaser, we 
shall be entitled to claim compensation for any damage incurred and any 
additional expenditure. The same shall apply where the purchaser culpably 
infringes any obligation to cooperate. In the event of delays in acceptance 
and debtor default, the risk of accidental deterioration or loss of the goods 
shall transfer to the purchaser.

V. Transfer of risk - shipment/packaging - delivery
1 Delivery shall be implemented by CIP clause in accordance with Incoterms 
2010 of the ICC for:
-- standard domestic deliveries or deliveries to EU countries to agreed deli-
very address (place of destination)
-- standard deliveries to third party countries to the customs departments of 
ports and airports as agreed places of destination
We reserve the right to make a surcharge for express shipment and ship-
ment by air.
2 The risk is transferred to the customer with the delivery of the goods to 
the first forwarding agent or carrier, at the latest however on leaving the 
factory or warehouse.
3 With regard to deliveries involving goods to be installed or assembled at 
the purchaser‘s premises, risk shall transfer on the day on which the goods 
are commissioned into use, or at the end of a given trial period where the 
said period has been agreed beforehand. In the event of any delay occurring 
during shipment or delivery to the purchaser, any delay in the commence-
ment or implementation of installation or assembly, any delay in commissi-
oning or testing at the purchaser‘s premises or, where any delay occurs for 
whatever reason in the acceptance of the goods by the purchaser, risk shall 
be considered to have already transferred to the purchaser
at the moment the goods were made available to him.
4 In accordance with packaging regulations and with the exception of palet-
tes, we will not accept the return of any packaging used for transportation 
or any other purpose. The purchaser shall be responsible for the proper 
disposal of any packaging delivered.
5 Where shipment is delayed at the request of the purchaser, or occurs due 
to his negligence, any subsequent warehousing costs and risks shall be the 
responsibility of the purchaser. The same shall apply in the case of notifica-
tion of readiness for shipment.
6 With regard to the delivery of customer orders, the minimum order values 
shall be 50 EUROS (domestic) and 250 EUROS (abroad). These costs do not 
include VAT. The preparation costs for small deliveries below the minimum 
value for delivery within Germany shall be 50 EUROS (excluding VAT). These 
costs do not include postage and packing. We are unable to ship orders 
below the above-stated minimum value to addresses outside Germany.
7 Special orders, including goods ordered in quantities or with dimensions 
not stated in our catalogue, must be made in writing by the purchaser. Such 
orders may be subject to an agreed advance payment. Where one-off pro-
duction orders in very large quantities are accepted by us, we reserve the 

right to deliver the goods with an appropriate quantity margin (normally 
±10%). Packaging charges are, as a general rule, calculated in accordance 
with manufacturing costs.

VI. Guarantee / liability
1 In contractual relationships with registered traders, we guarantee our 
products defect free for a period of one year from arriving at the place of 
destination in accordance with V.1 of these Terms.
2 Milling spindles and other consumables are guaranteed defect free for a 
period of 6 months. This 6-month guarantee period also applies to milling 
spindles already integrated into machine systems.
3 The technical advice we give is based on the best of our knowledge. 
However, we accept no liability for any information relating to the suitability 
and application of our goods and the purchaser is not exempt from the res-
ponsibility of conducting his own calculations, tests and trials. The purchaser 
shall be solely responsible for complying with any statutory provisions and 
regulations applying to the use of the goods. Liability with regard to the 
suitability of our goods for any given application shall only be accepted 
where previously expressed in writing.
4 We accept liability for material defects, excluding any further claims - 
subject to the following provisions and those given under VIII. and IX - as 
follows:
5 Any claims relating to defects submitted by the purchaser as registered 
trader shall only be upheld if the purchaser has properly carried out the 
necessary inspection and has fulfilled notification obligations in accordance 
with Article 377 of the German Commercial Code. Other purchasers shall 
forward their complaints to us in writing within 10 days of receipt of the 
goods. With regard to business with non-trade personnel, this shall only 
apply where the defects are apparent. Complaints shall only be considered 
where the goods are still in „as delivered“ condition.
6 With regard to justified complaints relating to defects we shall be entitled, 
in excluding purchaser rights, to withdraw from the contract, to reduce the 
sales price or to honour our supplementary performance obligations unless, 
in accordance with statutory provisions, we are justified in refusing to ho-
nour our supplementary performance obligations. The purchaser shall allow 
us a reasonable period in which to provide supplementary performance. 
With regard to supplementary performance, we shall be entitled to choose 
whether to correct the defect (rectification) or deliver replacement goods. 
If we we choose to correct the defect, we shall bear any costs (provided 
these do not increase) incurred due to the object of agreement being located 
at a location other than the delivery address. In the event of our failure 
to provide this supplementary performance, the purchaser shall be entitled 
to choose either a reduction in the purchase price or withdrawal from the 
contract. Supplementary performance is deemed to have failed following 
a second unsuccessful attempt, unless further supplementary performance 
attempts are appropriate and acceptable to the purchaser on the basis of the 
object of agreement. Claims for damage compensation under the following 
conditions and with regard to defects may only be issued by the purchaser 
after supplementary performance is deemed to have failed. The purchaser‘s 
right to claim damage compensation shall remain unaffected under the fol-
lowing conditions.
7 Goods may only be returned to us with our consent. Goods shall be 
returned in their original packaging or in packaging of similar value. The 
purchaser shall bear the full costs of shipment. Compensation shall only be 
made where the defect complaint is deemed justified. Where the customer 
allows us to test the goods and a defect is discovered, we accept liability; 
where no defect is found, we shall be entitled to issue a charge for each 
component tested.
8 Warranty claims may be lodged by the purchaser up to one year after the 
goods are delivered, except in the case where we have knowingly hidden 
the fault, whereby statutory provisions shall apply. Our responsibilities, as 
stipulated in Section VI, 9 and Section VI, 10 shall in this case remain un-
affected. 
9 We are required in accordance with current legal provisions to accept the 
return of new goods delivered or to reduce the purchase price without the 
setting of any requisite period if the purchaser‘s customer, as the end user 
of the new goods (sale of consumer goods), demands the return of the 
goods or a price reduction from the purchaser due to a defect or asserts 
a claim for recourse against the purchaser. In this case, we shall also be 
liable for compensating the purchaser‘s expenses, including transportation, 
travel, labour and material, incurred with respect to the end user due to the 
replacement of the defective goods on the basis of transfer of risk from us to 
the purchaser. No claim made by the purchaser with regard to defect shall 
be supported, where the purchaser has failed to carry out the inspection 
and to fullfil notification obligations in accordance with Article 377 of the 
German Commercial Code. 
10 No liability under Section VI, 9 shall be accepted where the defect relates 
to any advertising slogan or any contractual agreements not originating with 
us, or where the purchaser himself affords the end user any special guaran-
tees. Liability shall also be denied where, based on statutory provisions, the 
purchaser himself has no warranty obligations in respect of the end user or 
where the complaints have not been made in respect of any claim made by 
him. The above shall also apply, where the purchaser has afforded the end 
user guarantees above and beyond the legal limit.
11 We shall be liable, independent of the following liability limitations and 
in accordance with the statutory provisions covering loss of life, bodily in-
jury and damage to health caused by the deliberate or negligent actions 
of ourselves, our legal representatives or our agents, as well as for any 
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damage covered by the German Product Liability Act. We shall be liable in 
accordance with statutory provisions for any damage not included in Clause 
1 caused by the deliberate act, gross negligence or due to any breach of con-
tract committed by us, our legal representatives or our agents. In this case, 
compensation liability shall be limited to foreseeable, typically-occurring 
damage, in so far as we, our legal representatives and our agents are not 
deemed to have acted wilfully. We shall also be liable in the context of this 
warranty and in respect of the goods or their components for the properties 
and/or life span guarantees we have given. We shall only be liable for da-
mage relating to defects affecting the guaranteed quality or life span, but 
not directly relating to the goods themselves, where the risk of such damage 
is apparent from the quality and life span warranty.
12 No further liability will be accepted without examination of the claims 
made; this shall apply in particular to tort claims or claims for the compensa-
tion of wasted expenses in lieu of performance; our liability as stipulated in 
Section IV, 6 - Section 6, 10 of this contract shall remain unaffected. Where 
our liability is limited or excluded, the same shall also apply to that of our 
employees, sub-contractors, representatives and agents.
13 Purchaser claims for defect damage compensation shall lapse one year 
after initial delivery of the goods. This shall not apply where we, our legal 
representatives or our agents are responsible for loss of life, bodily injury 
or damage to health or where we or our legal representatives have acted 
wilfully or negligently, or where our vicarious agents have acted wilfully.
14 In general, we accept no liability for any damage resulting from the fol-
lowing: incorrect or inappropriate use or storage, faulty installation by the 
customer or by any third party, damage resulting from the customer‘s own 
attempts at servicing or modification, natural instances of wear, faulty or ne-
gligent handling, chemical attack, electrical faults, etc. over which we have 
no control, or damage resulting from improper use or the failure to comply 
with operating instructions or information sheets. Furthermore, our warranty 
conditions shall not apply where the customer or a third party makes any 
modification without prior written approval from us and without justification 
(any delay on our part in the removal of defects), especially where such 
modifications relate to controls / software and even where the fault appears 
in an unmodified component.
15 In the event that use of the delivered goods infringes German Copyright 
or Trade Mark Law, we will bear the costs of either providing the customer 
with the respective rights or of modifying the goods in a way acceptable to 
the customer, such that no further breach of copyright law exists. Where it is 
not possible to restore appropriate commercial conditions within an accep-
table period, the customer shall be entitled to withdraw from the contract. 
Under these conditions, we also reserve the right to withdraw from the said 
contractual obligations. In addition thereto, we will exempt the customer 
from any incontestable or legally established claims.
16 Our acceptance of liability shall be subject to current statutory provisions 
governing liability for infringements of copyright and trade mark law. Any 
liability under Article 15 shall only be accepted by us provided the customer 
immediately notifies us of the infringement of any copyright or trade mark 
law, provided he supports us to a reasonable extent in the defence of any 
claims made or allows us to make any relevant modification, provided all 
defensive measures, including extra-judicial provisions, are available to us, 
provided not based on the customer‘s instruction and where there has been 
no breach of the law and provided the customer has made no modification 
to the delivered goods or used them in any way contrary to the provisions 
of the contract.

VII. Repairs and the return of goods
1 When requested, the purchaser shall be provided with cost estimates prior 
to any repair being undertaken. All costs relating to shipment and packaging 
shall be borne by the purchaser. Invoices for repair work shall be paid in 
full, with no deductions and immediately upon receipt. All repairs, including 
those made under warranty shall, under normal circumstances, be carried 
out in our repair facility, unless agreed to the contrary in writing.
2 Delivered goods will only be taken back with our consent and once any 
relevant fees have been agreed. Under normal circumstances, we will not 
accept the return of any specially-prepared goods or software! Goods dis-
patched or returned must always be accompanied by delivery documents 
or copies of invoice. The costs of returning goods shall be borne by the 
purchaser under „free to door“ conditions.

VIII. Assembly
1 Installation work will be charged separately unless agreed to the contrary 
in writing. Installation costs shall include travel costs and accommodation 
allowances, as well as the normal rates of payment for the work including 
supplements for overtime, night work, work carried out on Sundays and ho-
lidays and work carried out under difficult conditions, as well as for planning 
and commissioning.
2 We shall invoice for all costs incurred in respect of preparatory work, tra-
vel, waiting times and commuting time. The customer shall compensate us 
for any further waiting time, travelling time and travelling costs incurred due 
to any delay in the starting or final commissioning of the said works, where 
the causes of such delays are beyond our control.
3 The customer shall bear all costs relating to the provision of any necessary 
auxiliary personnel and shall ensure that any tools needed are available 
in the required quantities. The customer shall also ensure the provision of 
suitably-sized, dry premises for the storage of machinery parts, apparatus, 
materials, tools, etc. The customer shall take appropriate measures to pro-
tect our property and that of our service personnel, equal to those he would 

take for the protection of his own property. Where the customer‘s operating 
conditions require the use of special clothing or protective equipment, he 
shall ensure that these are made available to our service personnel.
4 Our service personnel and auxiliary staff shall not be required to undertake 
any tasks not directly related to the implementation of our delivery and in-
stallation duties, unless prior agreement has been reached with us. Where 
such tasks are agreed, we accept no liability for any works implemented by 
our personnel beyond the scope of our contractual responsibilities. Any ins-
tallation works carried out by the customer, or by any third party commissi-
oned by him, must meet our current operating and installation requirements.

IX. Software, software use and additional guarantee and defect claims
1 With regard to any software supplied by us and all documentation belon-
ging thereto, the customer shall be provided, in return for payment, with a 
non-expiring, non-exclusive, non-transferable user rights on an established 
or, in certain cases, yet to be specified hardware product. We shall remain 
the owner of the copyright and all associated trade marks. Any entitlement 
to produce copies shall be granted solely for the purposes of securing data. 
Copyright information must not be removed.
2 Instructions for installation and commissioning shall be supplied by us 
in a printed format together with safety advice relating to your software. 
All other documentation shall be supplied exclusively by us, in a software 
data format. Following the release of new software, all necessary software 
data relevant to the release will be sent together with the new software. 
Furthermore, we reserve the right to deliver such documentation in the form 
of online help or online documentation.
3 Transfer to any third party may only be effected subject to our prior written 
consent. Acknowledgement of this condition must be obtained prior to the 
the transfer of software to a third party. No modifications shall be permitted. 
4 Each and every infringement of these provisions shall be subject to a 
penalty amounting to 10 times the total value of the customer order. Any 
entitlement to further claims for compensation shall remain unaffected. Con-
tractual penalties shall be levied separately and in addition to any potential 
further claims for damage compensation. The customer shall be entitled to 
provide evidence in support of any claim of reduced or negligible damage. 
The software and all documentation belonging thereto shall, in this case, 
be returned to us.
5 These conditions shall not apply to exclusive, customer-specific software 
developed and provided to meet individual customer requirements. Under 
the contract-related provision of control software, developed by us using 
modular multi-application software components (standard software modu-
les), these are to be fitted and adapted in accordance with customer-specific 
and contractual performance requirements (customer-specific applications 
program).
6 On payment of the full purchase price for the customer-specific application 
program, we shall provide the customer with exclusive, spatially- and tem-
porally-unrestricted user rights. The customer will not be afforded any rights 
with regard to the standard software module on which the customer-specific 
adaptations are based, irrespective of the type of module. 
7 We shall be entitled, irrespective of these provisions and on the basis of 
other customer orders, to prepare and offer for sale the resulting customer-
specific software solutions developed. We shall in each and every case 
retain non-exclusive user rights to customer-specific solutions for internal 
operational purposes. 
8 Subject to the provisions in VI, we undertake the guarantee for the correct 
duplication of our software. Our software is designed to run on hardware 
products specified by us. Our warranty obligations shall be fulfilled through 
the delivery of replacement parts. We undertake no guarantee for the fault-
free operation of the software or its data structure, unless we have agreed to 
the contrary in writing. Regarding customer-specific software, we guarantee 
compliance with the specific function and performance features outlined in 
the operational specifications, the order confirmation document and the 
established function / operating sequence documentation. We accept no lia-
bility for the fault-free functioning of programs in all the customer‘s planned
applications and, in particular, with regard to any applications not menti-
oned or tested at the time of program creation / acceptance.

X. Retention of title
1 The goods delivered (goods subject to the retention of title) shall remain 
our property until such time as all debts, including all current account balan-
ce claims, accrued by the purchaser both now and in the future, have been 
paid in full. In the event of any infringement of contractual conditions on the 
part of the purchaser, e.g. payment arrears, we shall be entitled, after setting 
and upon culmination of a reasonable period, to repossess goods subject to 
the retention of title. The repossession of goods subject to the retention of 
title shall constitute our withdrawal from the contract. The seizure of goods 
subject to the retention of title by us shall constitute our withdrawal from the 
contract. Following repossession, we shall be entitled to dispose of goods 
subject to the retention of title. Following the deduction of an appropriate 
amount for the costs of the disposal, the proceeds from the disposal shall 
be deducted from the outstanding amounts owed to us by the purchaser.
2 The purchaser shall be responsible for the proper handling of goods sub-
ject to the retention of title and shall insure these at his own expense to their 
full value against damage by fire, water and theft. The costs of inspecting 
and servicing the goods at their appropriate intervals shall be borne by the 
purchaser.
3 The purchaser shall be entitled to use and/or dispose of goods subject 
to the retention of title in the course of his normal business activities, pro-

vided he is not in payment arrears. Pawning or chattel mortgaging shall 
not be permitted. Any existing claims (including all current account balance 
claims) with respect to goods subject to the retention of title arising due to 
resale or for other legal reasons (insurance, tort) shall be assigned by the 
purchaser by way of security and in their entirety to us; we hereby accept 
assignation. The purchaser has our (revocable) authorisation to collect the 
claims assigned to us for his invoices in his own name. We reserve the right 
to revoke authorisation at any time, should the purchaser not be able to 
meet his payment obligations. The purchaser shall not be entitled to assign 
the claim even for the purposes of collecting the debts by way of factoring, 
unless an obligation is simultaneously imposed on the factor to transfer the 
collected amounts directly to us, provided we still have outstanding claims 
against the purchaser.
4 Any processing or modification of goods subject to the retention of title 
shall be carried out on our behalf. Where goods subject to the retention 
of title are modified using items not belonging to us, we shall become co-
owners of the new commodity in the ratio of the value of the goods subject 
to the retention of title (total amount of invoice including VAT) to the other 
items used, at the time of modification. The same shall apply to the proces-
sing of new products created as applies to goods subject to the retention 
of title. In the case of an inseparable mix of goods subject to retention of 
title and items not belonging to us, we shall become co-owners of the new 
commodity in the ratio of the value of the goods subject to retention of title 
(total amount of invoice including VAT) to the other items used, at the time 
of creation of the mix. Where the purchaser‘s item is the major component 
of the mix, the purchaser shall agree to assign co-ownership to us on a 
proportional basis; we hereby accept the assignation. The purchaser shall 
ensure that a record of sole- and co-ownership on a single item is kept 
on our behalf.
5 Where a third party gains access to goods subject to retention of title and 
in particular to pledged goods, the purchaser shall provide notification of 
our ownership and shall notify us immediately, so that we can assert our 
rights of ownership. Where the third party is unable to compensate us for 
the in-court and out-of-court costs incurred in respect thereof, liability shall 
fall to the purchaser.
6 We undertake to release the securities due to us in so far as their value 
exceeds the claims to be secured by more than 10%, the choice being ours 
as to which securities to release.

XI. Applicable law, court of jurisdiction and location
1 All legal relationships between the parties are exclusively subject to Ger-
man law, to the exclusion of the United Nations Convention on Contracts 
for the International Sales of Goods, even if the buyer has its usual place 
of residence or abode abroad or delivery is being made abroad. The same 
applies if the buyer transfers their usual residence to another country at a 
later time or is unavailable.
2 If you do not have a place of residency in Germany at the time of ordering 
or you move your place of residency to another country following the con-
clusion of the contract or your place of residency is not known at the time 
that a claim is made, legal jurisdiction for all disputes arising from and in 
relation to the contractual relationship is Fulda.
3 If the customer is a merchant under the provisions of paragraph 1 section 
1 of the Commercial Code (Handelsgesetzbuch, HGB), a legal person under 
public law or a special fund under public law, the courts in Fulda will be 
exclusively responsible for all disputes arising from or in connection with the 
relevant contractual relationship. In all other cases the customer or we are 
permitted to bring claims before any court that is legally cognisant.
4 Should individual provisions of this contract be wholly or partly invalid 
or void then the validity of the rest of the contract will not be affected. The 
parties undertake to replace the invalid or void provision with a valid provi-
sion that is closest to the intended commercial purpose. The same applies in 
cases of gaps. Changes and amendments to these General Conditions must 
be agreed in writing. The suspension of this requirement of the written form 
must also be made in writing.
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