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Micro-Hardness – Temperature stability

The extreme differences in micro-hardness can be identified in 

the adjoining diagram.

General

The product group which includes CBN and diamond tools for 

precision machining is of ever increasing importance in relation to

tools consisting of the usual grain types i.e. aluminium oxide and 

silicon carbide and their further develop ments e.g. zirconia, 

mono-crystal and SOL-GEL (SG grain). These super hard grain 

types include natural and synthetic diamond in „D“ and synthetic

cubic boron nitride (CBN) „B“.

Diamond is used for a wide range of hard materials (exept steel), 

eg, carbides, oxides, nitrides and even diamond itself. Various 

types of plastic and rubber can also be economically machined.

Hardness

The ultrahard grain is considerably more expensive than conven -

tional abrasive. Due to the extreme hardness, greater performance

can be achieved when used in conjunction with modern manu -

facturing techniques; this can produce significant cost reductions.

Technical information

CBN- and diamond tools for precision machining
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365CBN- and diamond tools for precision machining

are the decisive factors when selecting the most suitable grit type.

LUKAS vitrified bonded CBN-/diamond tools are identified by a 

quality code which contains all data determining the specification.

The customer also receives this basic information regarding grit 

size and CBN-/diamond concentration.

Based on ISO 6106 and the corresponding FEPA standard, the grit

sizes have been categorized as stated below. Contrary to the grit 

size classification of conventional grain, cubic-boron nitride and 

diamond grain are specified based on the following: the smaller 

the number, the finer the grit – the larger the number, the coarser

the grit.

The prefix “B” specifies CBN, the prefix “D” denotes Diamond; 

the US equivalents in Standard Mesh are also shown below.

Bond

The following bondings are used in the manufacture of LUKAS 

CBN and diamond tools:

Vitrified bond

Due to the substantial layer of usable abrasive, vitrified bonded

wheels give long tool life. They can be easily dressed and require

little grinding pressure. These tools are manufactured in a variety 

of dimensions and in different structures. They must be used with

coolant. A fine sur face finish can be achieved.

Electro-Plated

An electro-plated bond provides a low cost tool. Electro-plating 

allows the manufacture of a large variety of profiles. They can 

be used wet or dry; coolant improves tool life.

Types of grain

Basically, we must differentiate between mono and polycrystalline

types of grain. In the case of diamond, it must also be decided

whether to use natural or synthetic types. Many applications 

require a grain coating of nickel or titanium. The physical and 

chemical properties, including the shape of individual grit particles,

Grit Size based on ISO 6106 resp. 
FEPA and US-Standard

Technical Information

B 46 D 46 38–45 325/400

B 54 D 54 45–53 270/325

B 64 D 64 53–63 230/270

B 76 D 76 63–75 200/230

B 91 D 91 75–90 170/200

B 107 D 107 90–106 140/170

B 126 D 126 106–125 120/140

B 151 D 151 125–150 100/120

B 181 D 181 150–180 80/100

B 213 D 213 180–212 70/80

B 251 D 251 212–250 60/70

CBN Diamond Grit size µm US-Standard Mesh

When selecting the grit size, it must be remembered that ultrahard 

abrasive grain gives a coarser surface finish than conventional grit 

types; this is due to the extremely low wear rate. The most widely 

used grit sizes lie between 54 and 91 microns.
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368 CBN-/Diamond Grinding Tools, vitrified bonded

10 64 183 1024 2932 3237 9266 7900 22635

20 8 23 128 367 405 1159 988 2828

40 1 2,9 16 46 51 145 123 354

unstable very stable

shank

3 6 8 10

Steel TC Steel TC Steel TC Steel TC

over-
hang
mm

Dressing

There are two main reasons for dressing CBN/diamond tools: 

1. To achieve geometrical accuracy.

2. To prevent dulling of the abrasive grain and to free the surface

from loading, ie, to maintain a free-cutting tool.

These tools must be dressed wet with  ample coolant!

Various dressing methods are used depending on the hardness of

the tool. The softer wheel qualities can be dressed with either a 

single point diamond dresser, or a rotary silicon carbide/diamond

wheel. Dressing infeeds are typically in the range of 0.2 mm. 

The single point diamond dresser cannot be used for the „medium

hard“ qualities. Dressing infeed is in the range of 50 – 200 µm. 

The harder specifications require dressing after only 50 – 500 

workpieces depending on ginding parameters used. Dressing 

infeed is normaly very small, ie, in the range of 2 to 10 microns. 

A rotary diamond wheel dresser is used. Very hard qualities which

require heavy dressing, need an additional dressing operation to

„sharpen“ the tool; a soft sili con carbide rotary dresser is used. 

The cutting speed should not exceed 10 m/s. 

Shanks

The various types of CBN mounted points in a vitrified bond are, 

without exception, supplied with tungsten carbide shanks; carbide 

has a mo  dule of elasticity three times greater than steel.

The elasticity module denotes the extent to which a body deforms

under pressure. Carbide has a high module of elasticity and 

therefore the deflection of the tools resulting from grinding 

pressure is kept to a minimum. 

There are considerable advantages, eg:

• Reduction of spark-out time; this means a shorter 

grinding cycle

• Considerable improvement in tool life

• Reduction in tooling and setting costs

• Improvement in surface finish of the workpiece

• Improvement in workpiece geometry

The following table illustrates the rigidity of steel and tungsten 

carbide shank material in relation to diameter and overhang. 

A 3 mm diameter steel shank with an overhang of 40 mm is 

used as the base rigidity value of „1“.

Technical Information

Relative rigidity of steel/tungsten carbide shank

Steel shank 3 mm x 40 mm overhang represents the base rigi dity value „1“
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369CBN-/Diamond Grinding Tools, vitrified bonded

Selection of Qualities/CBN/Diamond abrasive tools, 

vitrified bonded

LUKAS vitrified bonded diamond tools are identified by a quality

code which contains all data determining the specification. 

Please see below some typical specifications:

Technical Information

53.5* B 46 C 175 medium

29* B 54 C 150 universal

34.5 B 54 C 170

71.1 B 54 C 185

50.3* B 64 C 200 very hard

70.7 B 76 C 190 hard

57.7* B 76 C 175 fine

54.8* B 91 C 140 medium

70.1 B 91 C 185 hard

46.3* B 151 C 175 medium

Quality code Size Concentration Characteristic
CBN

15 D D 91 C 120

15.4 D D 91 C 165 hard

18 D* D 151 C 120

Quality code Size Concentration Characteristic
Diamond

* = widely used specifications

LFG-bond = Low Force Grinding

We can recommend a suitable quality following receipt of 

application details.

Concentration

The letter “C“ in the specification represents the grit concen-

tration; this can vary quite considerably depending on the 

application. The concentration denotes thevolume of ultrahard

abrasive grain used in the tool; this determines the grinding 

effectiveness and the price.

The opposite table illustrates the range of concentration; the

most popular are shown in bold figures.

V* = Vol% x 10; this is also used to express concentration

Special features 
of the vitrified bond

Range of concentration

C 40 60 100 120 160 200 220

V* 100 150 250 300 400 500 550

Vol% 10 15 25 30 40 50 55
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370

2 mm a30 a40 a50 a a a a a a a
2,5 mm a30 a40 a55 a a a a a a a
3 mm a30 a40 a50 a60 a a a a a a
4 mm a a40 a50 a60 a70 a a a a a
5 mm a a a50 a60 a70 a a a a a
6 mm a a a50 a60 a70 a80 a100 a120 a a
8 mm a a a50 a60 a70 a80 a100 a120 a a
10 mm a a a a60 a70 a80 a100 a120 a130 a150

12 mm a a a a a a80 a100 a120 a a150

1,8 – 2,0 mm a0,1 mm a3 mm a2 – 3 mm

2,0 – 2,6 mm a0,1 mm a4 mm a2 – 3 mm

3,0 – 5,0 mm a0,1 mm a5 mm a2 – 5 mm

5,1 – 10,0 mm a0,1 mm aas D taken to nearest mm a4 – 10 mm

10,0 – 40,0 mm a1 mm a10 mm a4 – 12 mm 

CBN-/Diamond Grinding Tools, vitrified bonded, tailor-made solution

Selection of mounted point dimensions

Chart for Tungsten carbide shanks

Diameter aIn Increments of aWidth aShank options*/Diameter
D a aT aS

a a a

Shank-diameter aShank length (blank length)
S aL1 mm

a

* shank length, please see below

Shanks can be re-used

Bore and facegrinding possible see drawing above.

Ordering example: CBN-Mounted Point, Quality 50.3, D 11 mm, Shank 8 x 70

Ordering example: CBN-Mounted Point, Quality 50.3, D 11 mm, Shank 8 x 70
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14 to 25 mm a1 mm a10 mm a12 mm a15 mm

25 to 40 mm a5 mm a10 mm a12 mm a15 mm

CBN-/Diamond Grinding Tools, vitrified bonded, tailor-made solution

Selection of wheel dimensions and shapes

Due to technical reasons, the smallest dimensions for W is 5 mm.

Dimensions

Dimension D aIn increments of D aWidth
a a
a a

Minimum order quantity 10 piecesWhen ordering please specify bore size „H“.

Ordering example: CBN Wheel, Quality B 54 C 150 29, Type 3: D 35 x 10 mm, H 8 mm

Type 2
plain steel core

Type 3
steel core, 3 mm recessed

Type 1
unfinished (as fired)
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CBN-/Diamond Mounted Points, 
electro-plated

374 CBN-/Diamond points, cylindrical shape

375 Diamond points using solid carbide

375 CBN-/Diamond points, spherical shape

381 Power tool
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DS 01003 aD 126 a1 a3 a3 a40 aA34013050126 a� a� a� a� a� a a� a a� a n

DS 01503 aD 126 a1,5 a3 a3 a40 aA34013051126 a� a� a� a� a� a a� a a� a n

DS 02005 aD 126 a2 a5 a3 a40 aA34013052126 a� a� a� a� a� a a� a a� a n

DS 02505 aD 126 a2,5 a5 a3 a40 aA34013053126 a� a� a� a� a� a a� a a� a n

DS 03005 aD 126 a3 a5 a3 a40 aA34013054126 a� a� a� a� a� a a� a a� a n

DS 03505 aD 126 a3,5 a5 a3 a40 aA3401305412601 a� a� a� a� a� a a� a a� a n

DS 04005 aD 126 a4 a5 a3 a40 aA34013055126 a� a� a� a� a� a a� a a� a n

DS 04505 aD 126 a4,5 a5 a3 a40 aA3401305512601 a� a� a� a� a� a a� a a� a n

DS 05006 aD 126 a5 a6 a3 a40 aA34013056126 a� a� a� a� a� a a� a a� a n

DS 06007 aD 126 a6 a7 a3 a40 aA34013057126 a� a� a� a� a� a a� a a� a n

DS 08010 aD 126 a8 a10 a6 a60 aA34013058126 a� a� a� a� a� a a� a a� a n

DS 10010 aD 126 a10 a10 a6 a60 aA34013059126 a� a� a� a� a� a a� a a� a n

DS 12015 aD 126 a12 a15 a6 a60 aA34013060126 a� a� a� a� a� a a� a a� a n

CS 01003 aB 126 a1 a3 a3 a40 aA34033050126 a a a� a� a a a a a a n

CS 01503 aB 126 a1,5 a3 a3 a40 aA34033051126 a a a� a� a a a a a a n

CS 02005 aB 126 a2 a5 a3 a40 aA34033052126 a a a� a� a a a a a a n

CS 02505 aB 126 a2,5 a5 a3 a40 aA34033053126 a a a� a� a a a a a a n

CS 03005 aB 126 a3 a5 a3 a40 aA34033054126 a a a� a� a a a a a a n

CS 03505 aB 126 a3,5 a5 a3 a40 aA3403305412601 a a a� a� a a a a a a n

CS 04005 aB 126 a4 a5 a3 a40 aA34033055126 a a a� a� a a a a a a n

CS 04505 aB 126 a4,5 a5 a3 a40 aA3403305512601 a a a� a� a a a a a a n

CS 05006 aB 126 a5 a6 a3 a40 aA34033056126 a a a� a� a a a a a a n

CS 06007 aB 126 a6 a7 a3 a40 aA34033057126 a a a� a� a a a a a a n

CS 08010 aB 126 a8 a10 a6 a60 aA34033058126 a a a� a� a a a a a a n

CS 10010 aB 126 a10 a10 a6 a60 aA34033059126 a a a� a� a a a a a a n

CS 12015 aB 126 a12 a15 a6 a60 aA34033060126 a a a� a� a a a a a a n

CBN-/Diamond Mounted Points, electro-plated

Diamond points cylindrical shape

Description agrit sizes aD aT aS aL1 aProduct-Number arecommended for a
a amm amm amm amm a a a
a a a a a a a a

Ordering example: A34013050126

Packing unit:
1 pc. per type

CBN points, cylindrical shape

Description agrit sizes aD aT aS aL1 aProduct-Number arecommended for a
a amm amm amm amm a a a
a a a a a a a a

Ordering example: A34033050126

Packing unit:
1 pc. per type
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DSH 02303 aD 126 a2,3 a3 a2 a75 aA340202305126 a� a� a� a� a� a a� a a� a n

DSH 03304 aD 126 a3,3 a4 a3 a75 aA340203303126 a� a� a� a� a� a a� a a� a n

DSH 04305 aD 126 a4,3 a5 a4 a75 aA340204305126 a� a� a� a� a� a a� a a� a n

DSH 06307 aD 126 a6,3 a7 a6 a75 aA340206307126 a� a� a� a� a� a a� a a� a n

DSH 08310 aD 126 a8,3 a10 a8 a75 aA340208310126 a� a� a� a� a� a a� a a� a n

DSH 10310 aD 126 a10,3 a10 a10 a75 aA340210310126 a� a� a� a� a� a a� a a� a n

DSK 02020 aD 126 a2 a3 a40 aA34013090126 a� a� a� a� a� a a� a a� a n

DSK 03030 aD 126 a3 a3 a40 aA34013091126 a� a� a� a� a� a a� a a� a n

DSK 04040 aD 126 a4 a3 a40 aA34013092126 a� a� a� a� a� a a� a a� a n

DSK 05050 aD 126 a5 a3 a40 aA34013093126 a� a� a� a� a� a a� a a� a n

DSK 06060 aD 126 a6 a3 a40 aA34013094126 a� a� a� a� a� a a� a a� a n

DSK 08080 aD 126 a8 a6 a60 aA34013095126 a� a� a� a� a� a a� a a� a n

Diamond Mounted Points, electro-plated

Description agrit sizes aD aT aS aL1 aProduct-Number arecommended for a
a amm amm amm amm a a a
a a a a a a a a

Diamond points using solid carbide shanks, cylindrical shape Ordering example: A340202305126

Packing unit:
1 pc. per type

Diamond points, spherical shape

Description agrit sizes aD aS aL1 aProduct-Number arecommended for a
a amm amm amm a a a
a a a a a a a

Ordering example: A34013090126

Packing unit:
1 pc. per type
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CSK 0202 aB 126 a2 a3 a40 aA34033090126 a a a� a� a a a a a a n

CSK 0303 aB 126 a3 a3 a40 aA34033091126 a a a� a� a a a a a a n

CSK 0404 aB 126 a4 a3 a40 aA34033092126 a a a� a� a a a a a a n

CSK 0505 aB 126 a5 a3 a40 aA34033093126 a a a� a� a a a a a a n

CSK 0606 aB 126 a6 a3 a40 aA34033094126 a a a� a� a a a a a a n

CSK 0808 aB 126 a8 a6 a60 aA34033095126 a a a� a� a a a a a a n

CBN-Points, electro-plated

CBN points, spherical shape

Description agrit sizes aD aS aL1 aProduct-Number arecommended for a
a amm amm amm a a a
a a a a a a a

Ordering example: A34033090126

Packing unit:
1 pc. per type
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Diamond Files, electro-plated

378 Diamond files for off-hand filing machines

378 Diamond needle files

379 Diamonond riffler files
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DF 3122 aflat, a aD 126 a4 x 1 a15 a50 aA34003122126 a� a� a� a� a� a a� a a� a n

aone side a a a a a a a a a a a a a a a a
acoated a a a a a a a a a a a a a a a a

DF 3130 around a aD 126 a4 a15 a50 aA34003130126 a� a� a� a� a� a a� a a� a n

a a a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a a a

DF 3140 aflat a aD 91 a5,0 x 1,4 a70 a140 aA34003140091 a� a� a� a� a� a a� a a� a n

a a a a a a a a a a a a a a a a a
DF 3140 aflat a aD 126 a5,0 x 1,4 a70 a140 aA34003140126 a� a� a� a� a� a a� a a� a n

a a a a a a a a a a a a a a a a a
DF 3142 atriangular a aD 91 a3,5 x 3,5 a70 a140 aA34003142091 a� a� a� a� a� a a� a a� a n

a a a a a a a a a a a a a a a a a
DF 3142 atriangular a aD 126 a3,5 x 3,5 a70 a140 aA34003142126 a� a� a� a� a� a a� a a� a n

a a a a a a a a a a a a a a a a a
DF 3143 asquare a aD 126 a2,5 x 2,5 a70 a140 aA34003143126 a� a� a� a� a� a a� a a� a n

a a a a a a a a a a a a a a a a a
DF 3144 ahalf-round a aD 126 a5,2 x 1,9 a70 a140 aA34003144126 a� a� a� a� a� a a� a a� a n

a a a a a a a a a a a a a a a a a
DF 3145 around a aD 126 a3 a70 a140 aA34003145126 a� a� a� a� a� a a� a a� a n

a a a a a a a a a a a a a a a a a
DF 3146 aknife a aD 126 a5,0 x 1,4 a70 a140 aA34003146126 a� a� a� a� a� a a� a a� a n

a a a a a a a a a a a a a a a a a

Diamond Files, electro-plated

Diamond files for off-hand filing machines

Description aAvailable aA summary agrit sizes aCross aL2 aL1 aProduct-Number arecommended for a
aprofiles aof available a asection amm amm a a a
a ashapes a amm a a a a a

Ordering example: A34003122126

Packing unit:
1 pc. per type

Diamond needle files

Description aAvailable aA summary agrit sizes aCross aL2 aL1 aProduct-Number arecommended for a
aprofiles aof available a asection amm amm a a a
a ashapes a amm a a a a a

Ordering example: A34003140091

Packing unit:
1 pc. per type
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DF 3110 abird tongue a aD 126 a4 x 2 a25 a150 aA34003110126 a� a� a� a� a� a a� a a� a n

a a a a a a a a a a a a a a a a a
DF 3111 aflat a aD 126 a3 x 1,5 a25 a150 aA34003111126 a� a� a� a� a� a a� a a� a n

a a a a a a a a a a a a a a a a a
DF 3112 asquare a aD 126 a2 x 2 a25 a150 aA34003112126 a� a� a� a� a� a a� a a� a n

a a a a a a a a a a a a a a a a a
DF 3113 atriangular a aD 126 a3 a25 a150 aA34003113126 a� a� a� a� a� a a� a a� a n

a a a a a a a a a a a a a a a a a

SLTR Ceramic:

As a metal worker, I need a tool
that lasts and that grinds quickly
and easily. I’m really happy with
SLTR Ceramic!

Moses Kasura

Engineering Department

What is your 
experience when 

using this tool?

Diamond Files, electro-plated

Diamond files, Rifflers

Description aAvailable aA summary agrit sizes aCross aL2 aL1 aProduct-Number arecommended for a
aprofiles aof available a asection amm amm a a a
a ashapes a amm a a a a a

Ordering example: A34003110126

Packing unit:
1 pc. per type
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9

Safety Symbols
(Depending on the product these symbols may vary)

7. If the Buyer behaves in a manner which is contrary to the provisions of contract, in particular if he is in  default

of payment, we may, after a reminder, recover the items sold, and the Buyer shall deliver same. 

If we withdraw from the contract in the event of a petition in bankruptcy according to clause V. 5, we may re-

quest immediate restitution of retention of title goods.

VII. Delivery periods

1. The delivery period may be agreed as being binding or without commitment and shall be confirmed in writing.

It shall not commence before the receipt of the documents and releases to be obtained by the Buyer and be-

fore the receipt of any agreed down payment and compliance with all other obligations of the Buyer.

2. The delivery period shall be deemed to have been observed if, before it has expired, the goods have left our

works or notification has been given that the goods are ready for dispatch. The delivery period shall be prolon-

ged by a reasonable period - also during a delay in delivery - if unforeseen hindrances occur which we are un-

able to avoid despite due care being taken under the circumstances, regardless of whether such hindrances

occur at our works or at one of our subcontractors' works, who is therefore unable to supply us in good time,

e.g. disruptions to operations, effects of action during labour disputes or similar. If delivery or service becomes

impossible owing to the above-mentioned circumstances, we shall be released from our delivery obligations.

3. The delivery period shall in particular be extended if and when we are unable to observe the delivery date due

to untimely or incorrect delivery by our own suppliers to us. This shall apply under the premise that we had

closed a corresponding deal with our supplier to cover our supply needs for the contract at the time of conclu-

sion of the contract with the Buyer. We will submit documentation of timely conclusion of such contract upon

request by Buyer.

4. Should delivery or performance become impossible due to the circumstances listed above under items 

2. and 3. or should delivery be delayed by more than six weeks, both the Buyer and we shall be entitled

to rescind this contract without incurring any liability for damages.

5. We may make partial deliveries to a reasonable extent.

VIII. Scope and performance of delivery; transfer of risk

1. Our delivery note shall define the scope of the delivery. One packing unit shall be the minimum order quantity.

2. Quantity discrepancies shall be reported in writing within 8 days of receipt. 3. Stocked goods listed in catalo-

gues shall be delivered in the specified packing units. We reserve the right to change the packing units.

4. For production reasons, excess and short deliveries of up to 15% shall be admissible for products which are

not kept in stock.

5. We reserve the right to make technical changes to our products in line with ongoing research and

development.

6. The risk in all business transactions, including carriage paid deliveries, shall pass to the Buyer on the  handover

of the goods to a forwarding agent or carrier but at the latest when the goods leave the warehouse or - with

direct shipment business - the supplier's works. We shall take out insurance against  transport damage at the

express request of the Buyer and at his expense.

7. In the case of call-off orders, deliveries shall be made on the Buyer's call-off. The deadline for acceptance shall

be 12 months from the date of the order acknowledgment. We shall be entitled to produce the entire order

quantity in one batch. Any requests for changes may no longer be allowed for after the order has been placed,

unless this has been expressly agreed. Amounts which have not been called off at the time of expiry of the

aforementioned period shall be sent to the Buyer at that time and invoiced.

IX. Claims Based on Defects

1. For the assertion of claims based on defect, the Buyer must have complied with his examination and

 notification obligations arising from the commercial code. If the goods are defective, we undertake, at our di-

scretion to supply items free from defects (replacements) or to rectify the defects. In the event of a

 rectification of defects, we shall bear all costs required to rectify the defect unless such costs are increased

by the fact that the item is delivered to another place than the place of performance. If rectification of defects

or replacement fails, the Buyer may at his discretion withdraw from the contract or reduce the purchase price.

Generally the Buyer has to accept two replacement or rectification attempts.

2. We shall be liable for replacement deliveries and rectification to the same extent as for the original goods deli-

vered. For replacement deliveries the statute of limitations for claims based on defects shall commence

anew. The statute of limitations is 12 months. It begins running on the date of delivery of the goods to the

Buyer.

3. No liability shall be assumed for damage which has occurred for the following reasons: Unsuitable or  improper

storage and use, incorrect assembly and/or commissioning by the Buyer or third parties, natural wear and tear,

improper or negligent handling, inappropriate process materials, chemical, electrochemical or electrical influen-

ces, provided that they are not our fault. We shall have no liability for any changes or  repair work undertaken

by the Buyer or third parties improperly without our prior consent and for any  consequences resulting there-

from.

X. Liability

1. We are liable for the full extent of damage in the event of intentional behaviour by us and by our executives

and in the event of gross negligence through our own fault or through the fault of our vicarious agents. 

In addition, we are fully liable in the case of non-observance of guarantees, when taking a procurement risk

and in case of other definite promises, in the case of culpable injury to life, body and health and under the pro-

duct liability law. In the case of culpable violation of essential contractual obligations, i.e. principal obligations

which enable the proper execution of the contract and upon which the Buyer therefore relies and may rely,

we undertake liability on the merits. Our liability shall be limited to damage which is typical for the contract

and which can be reasonably foreseen. Any liability beyond the above limits is explicitly  excluded.

2. Insofar as our liability is excluded or limited, the same applies to the personal liability of our employees, em-

ployees' representatives and agents.

3. These provisions are not aimed at reversal of the burden of proof.

XI. Return and exchange €

The Buyer shall be entitled to return and exchange items within four weeks after delivery without giving a reason

therefore and by providing us with our commission number. The goods shall be returned carriage paid. The right to

return and exchange shall be without prejudice to Buyer's claims based in defects pursuant to item IX. herein.

We shall charge € 25 for the processing costs thus incurred.

Special designs may not be returned.

XII. Place of performance, venue, applicable law, partial invalidity, data protection

1. Engelskirchen shall be the place of performance for all obligations of both parties arising from the contract.

2. The venue for all disputes with buyers who are merchants as defined by German law, legal entities subject to

public law or institutions bound by public law shall be the court having jurisdiction over our domicile.  However,

we reserve the right to bring legal action at the Buyer's domicile.

3. German law shall apply to cross-border deliveries. International conventions on the sale of goods (e.g.  United

Nations Convention On Contracts For The International Sale Of Good) shall not apply. 4. If individual provisions

of the contract or of these conditions are invalid, the remaining provisions shall continue to be effective and

binding. In the event of partial invalidity of an individual provision, the remainder of such a provision shall re-

main effective.

5. In accordance with Section 33 (1) of the Federal Law on Data Protection, we point out that we store and use

all customer and supplier related data using electronic data processing.

Terms and Conditions of Quotation, Delivery and Payment
Issue: August 2008

I. Scope

1. The following terms and conditions are final and are an integral part of the contract. They shall apply to all (past
and future) contracts and other services. All quotations are exclusively based on our terms and conditions and
they shall be deemed as having been accepted through the placement of an order or acceptance of a delivery.
Any terms and conditions of the Buyer which conflict with or deviate from our contractual conditions shall not
place us under any obligation even if we do not expressly contradict them following receipt.

2. There are no verbal collateral agreements. Any collateral agreements, deviations or modifications shall only be
binding when confirmed by us in writing. This applies in particular to any agreements concerning the nature of
a product.

3. These terms and conditions only apply to enterprises

II. Quotations

1. Our quotations are submitted without commitment. The documents accompanying the quotation such as
drawings, illustrations, technical data, references to standards as well as information in brochures are not
agreements concerning the nature of a product unless they are expressly designated as such in writing.

2. Our patterns and samples and our information on the composition and nature of our products are based on
our experience and expertise. However, they are not guaranteed nor is any other assurance binding upon us.

3. We shall retain title and copyright to brochures, illustrations, drawings, diagrams and other documents; they
shall not be reproduced, copied from the Internet or made accessible to third parties without our
consent and shall be returned to us without delay on request.

III. Contract conclusion

1. An order shall be deemed to have been accepted if it is acknowledged by us in writing or the goods are dis-
patched.

2. The order acknowledgment shall define the contents and scope of the order. Supplements, amendments or
verbal collateral agreements require our written confirmation to become effective.

3. The Buyer shall be responsible for the correctness of the documents to be provided by him, such as
 drawings, specimens and the like. Verbal information on dimensions and the like shall be subject to our writ-
ten confirmation.

IV. Prices

1. Our prices are in EURO for delivery ex works Engelskirchen excluding packaging, freight, postage, customs
fees and insurance. Surcharges and discounts shall be calculated on the basic price in each case. The same
shall apply to partial consignments and express deliveries requested by the Buyer. €

2. The minimum order value is € 130 net. For orders with a value of less than € 130 net a handling fee of
€ 15 will be charged.

3. The prices shall be subject to VAT at the current rate.

4. The prices as stated in the order acknowledgement shall be valid for a delivery period of up to four months; in
the case of longer delivery periods, the prices ruling on the date of delivery shall apply if
our cost price, e.g., material costs, wages or other production costs have changed.

V. Terms of payment

1. Our invoices shall be due within 14 days from the date of invoice less 2% discount or 30 days net. Payment
shall be made within these deadlines so that the invoiced amount is available to us not later than on the due
date.

2. When the time scheduled for payment is exceeded without payment having been made, we will charge inte-
rest on the sum owed at a rate of 8% above the basic rate of interest of the European central bank. We reser-
ve the right to claim higher damages as a result of a default in payment.

3. Initial deliveries shall always be made against cash in advance or cash on delivery.

4. Bills of exchange (acceptance only if agreed in writing) and cheques shall only be accepted on account
of performance. Discount and collection charges shall be borne by the Buyer. We accept no liability for punctu-
al presentation.

5. If we have justified doubt concerning the ability of the Buyer to be able to keep up proper payment, e.g.
 insolvency proceedings, imminent discontinuation of payment or a serious deterioration in the financial
 circumstances of the Buyer, we shall be entitled to hold back deliveries not yet made. In such a case we may
decide that all our claims will immediately become due for payment without considering the terms of any che-
ques that may have been accepted or we may set the Buyer a reasonable deadline for payment against deli-
very or for the provision of a form of security and, if the deadline passes without results, to withdraw from the
further performance of our contractual obligations. If a petition in bankruptcy of the Buyer has been filed, we
may immediately withdraw from the contract. This shall not release the Buyer from his obligations arising
from parts of the contract we have already fulfilled, former contracts or contracts which have not yet been car-
ried out.

6. We reserve the right to assign claims.

7. The Buyer shall only have the right of setoff, if his counterclaims have become res judicata, are undisputed or
have been recognised by us. Furthermore, the Buyer shall be entitled to exercise a right of retention insofar as
his counterclaim is due and associated with the same contractual relationship.

VI. Reservation of title

1. The goods delivered shall remain our property ("retention of title goods") until full payment of all (also future)
claims including all ancillary claims (e.g. costs of bills, financing costs, interest etc.) arising from the business
relationship between us and the Buyer. Payment shall be deemed to have been made when we receive the
sum due.

2. The Buyer must treat the retained title goods with care. We shall be entitled to insure the goods, at Buyer's
expense, against theft, breakage, fire, water and other damage, provided that the Buyer is unable to verify he
has taken out such insurance himself.

3. The Buyer shall be entitled to process or mix and sell the goods in the normal course of business. The proces-
sing or conversion of the goods by the Buyer shall always be performed on our behalf. If the goods are pro-
cessed to incorporate other items which do not belong to us, we shall acquire joint ownership of the new arti-
cle in the ratio of the value of the contract goods to the other processed items involved at the time of
processing. The same shall apply to the items produced by processing the goods delivered in respect of re-
servation of title.

4. If the Buyer sells the goods before payment of all secured claims, he shall assign to us his claims against his
customers or against third parties arising from the resale on conclusion of the supply contract as security for
the claim secured by the goods. We will accept assignment. We herewith authorise the Buyer, until such aut-
horisation is revoked, to collect the assigned claims. We shall be entitled to revoke such authorisation 
if our secured claims are jeopardised, in particular if the Buyer defaults on his payments. The collection autho-
risation shall expire ipso jure at the time when the Buyer discontinues his payments or files a petition in bank-
ruptcy. After the revocation or expiry of the collection authorisation we shall be entitled and the Buyer shall be
obliged to report the assignment to the debtor of the assigned claim. The Buyer shall refrain from collection
but, nevertheless, keep any sums received for us separate. The Buyer shall, at our request at any time, inform
us in writing to whom he has resold the goods and shall provide all information and 
documents relating to the assigned claim.

5. We undertake to release the securities due to us at the Buyer's request insofar as the value of our securities
exceeds the claims to be secured by more than 20%; and we shall be free to select the securities to be re-
leased.

6. Extraordinary disposal such as pledges or chattel mortgages require our approval. The Buyer shall inform us
in writing without delay of any pledging or other interventions by third parties and shall provide us with all in-
formation and documents which may be required to protect our rights. This also applies if such measures are
pending. The executing officer or third parties must be notified of our property. The Buyer shall bear all costs
which arise as a result of abrogating access and recovering retention of title goods unless these can be reco-
vered from third parties.

Material classification

• common structural steels

• free cutting steels

• case hardened steels

• fine grained structural steels

• extruded steels

• toughened structural steels

• boiler plate

• nitrided steels

• cast steels

• heat treated steels

• heat resistant structural steels

TOOL STEELS  Rm up to 1300 N/mm2

PLASTICS, WOOD, RUBBER

STONE / TILES / GAS CEMENT

CONCRETE / REINFORCED CONCRETE

CERAMIC / FLOOR TILES

MARBLE

GRANITE

FRESHLY POURED CONCRETE

ASPHALT

GLASS / CARBIDES

CAST IRON

ALLOYED, TEMPERED STEELS
Rm 800 up to 1200 N/mm2

RUST, ACID AND HEAT RESISTANT
STEELS AND CAST STEELS

STEELS AND CAST STEELS
Rm up to 800 N/mm2

• case hardened steels

• spring steels

• fine grained structural steels

• nitrided steels

• heat treated steels

• wear resistant steels

• bearing steels

• 60 - 65 HRC

• high-speed steels

• non-alloyed tool steels

• cold working tool steels

• hot working tool steels

TITANIUM AND NICKEL ALLOYS

• Rm 900 up to 1500 N/mm2

• Rm up to 900 N/mm2

• austenitic

• ferritic

• ferritic-austenitic

• heat-resistant

• martensitic

• stainless, sulpherized 

ALUMINIUM, MAGNESUIM AND
COPPER ALLOYS

• over 300 HB

• 200-300 HB

• up to 200 HB

• over 15% Si

• 10-15% Si

• 0,5 -10% Si

• below 0,5% Si

best suitable

suitable

■ delivery ex-stock

▲ delivery on request

Wear eye 
protection

Wear gloves

Not permitted 
for wet grinding

Wear hearing 
protection

Only permitted with 
a back-up pad

Not permitted for 
face grinding

Wear a respirator Read the
instructions

Do not use if 
damaged

Not permitted 
for hand-held or 

manually-guided grinding
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