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AURORA beschichtete Bohrer fur das Bohren von Nichteisenmetallen

MULTIDRILL MDA -Serie

VorstoR in neue Bereiche
des Bohrens von
Aluminiumlegierungen!

Deckt einen breiten Anwendungsbereich vom
Hochprazisions- bis zum Hochleistungsbohren ab.

Neue DLC Beschichtung "TAURORA X-Coat"
Innere Kihlmittelzufuhr, Durchmesser @1,0-312,0 mm

@1,0-23,0 mm 3D 5D 10D 15D 20D
@3,1-212,0 mm 3D 5D 10D
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MULTIDRILL

MDA -Serie

Hochprazises und hocheffizientes Bohren!

RD-Ausspitzung Breite Doppelfuhrungsfase

(Durchmesser: 2 3,1 mm)

Hervorragende Zentrierung Die Prazision der Bohrung wird
durch die einzigartige durch die breite Doppelfuhrungsfase
RD-Ausspitzung! deutlich verbessert! - -

I

RD-Ausspitzung

B Positionsgenauigkeit der Bohrung om/
Direktes Bohren Vorgegossenes Bohren Bohrlochabweichung: 0,5 mm 7
Schnittgeschwindigkeit Ve= 180 m/min Schnittgeschwindigkeit V.= 180 m/min
Vorschub MDA Wettbewerberprodukt Vorschub MDA Wettbewerberprodukt
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Einheit (mm) Einheit (mm)
Werkstiickstoff: ADC12, Bohrer: MDA0600S06H05 (& 6 mm x 5D) nass ‘ ‘ Werkstiickstoff: ADC12, Bohrer: MDA0600S06H05 (& 6 mm x 5D) nass ‘
Stabile Bohrlochposition auch unter Verringert die Auswirkungen von
hoher Beanspruchung. Fehlbohrungen im Fertigteil erheblich.



MULTIDRILL

MDA -Serie

“AURORA X-Coat” bLc Beschichtung

B Oberflacheneigenschaften der Beschichtung

“AURORA X-Coat” . Herkémmliche DLC-Beschichtung

Durch die neue Technologie wird die Oberflachengute wesentlich verbessert
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Werksttlickstoff: ADC12 Maschine: Vertikales Bearbeitungszentrum BT30
Bohrer: MDA0600S06HO05 (& 6 mm x 5D)
Schnittdaten: v; = 180 m/min, f = 0,2 mm/U, innere KihImittelzufuhr (wasserl6slich)

Die verbesserte Oberflachengiite der Beschichtung flhrt dazu, dass der
Verschleilwiderstand zu Beginn gering ist und dann allmahlich ansteigt, wodurch sich die
Standzeit des Werkzeugs verlangert.

B Adhésionswiderstand
AURORA X-Coat Herkémmliche DLC-Beschichtung

o L

Werkstickstoff: ADC12 Maschine: Vertikales Bearbeitungszentrum BT30
Bohrer: MDA0O600S06HO05 (& 6 mm x 5D)
Schnittdaten: v; = 180 m/min, f = 0,2 mm/U, innere KihImittelzufuhr (wasserldslich)

Die hohe Oberflachengite reduziert die Adhasion deutlich.
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Abmessungen (mm)

Sorte: DLX1700

O= Japanlager

pc PoMER 8] o eichnung | LU |LCF |0AL| PL [pconlws| | DC Bt 81 g iiiing | LU | LCF|OAL| PL |DcoN|a
(mm) | LDy | S (mm) | oy | S
3 |0 MDAO100S03H03 |45 6,0 |450| 0,2 | 3,0 | 1 3 |O|MDA0210S03H03 9,9 [13,0 | 55,0 0,4 | 3,0 | 1
5 |o| MDA0100S03H05 [8,5 10,0 |50,0| 0.2 | 3.0 | 1 5 |o|MDA0210S03H05 18,9 [22.0 | 65,0 0.4 | 3.0 | 1
1,0 | 10 |o|MDA0100S03H10 12,5 [14.0 [55.0| 0,2 | 3.0 |2| | 2,1 | 10 |O| MDA0210S03H10 26,9 30,0 | 70,0 0.4 | 3.0 | 2
15 |0 | MDA0100S03H15 [17.5 19,0 |60.0| 0.2 | 3.0 | 2 15 |0 | MDA0210S03H15 36.9 40,0 | 80,0/ 0.4 | 3.0 | 2
20 |0 | MDAO100S03H20 22,5 24.0 |65.0| 0.2 | 3.0 | 2 20 |0 | MDA0210S03H20 46.9 50.0 | 95.0, 0.4 | 3.0 | 2
3 |O|MDAO110S03H03 |64 8.0 |45.0| 0.2 | 3.0 | 1 3 |O|MDA0220S03H03 9,7 [13.0 | 55,0 0.5 | 3.0 | 1
5 |O| MDAO110S03HO5 [10,4 [12,0 |50.0| 0.2 | 3.0 | 1 5 |O| MDA0220S03H05 18,7 122.0 | 65.0 0.5 | 3.0 | 1
11| 10 |o|MDA0110S03H10 [16.4 [18.0 |55.0/ 0.2 | 3.0 |2| |22 | 10 |o|MDA0220S03H10 [28.7 32,0 | 75,0 0.5 | 3.0 | 2
15 |o | MDA0110S03H15 [19.4 21.0 |65.0| 0,2 | 3,0 | 2 15 |o | MDA0220S03H15 38,7 42,0 | 85,0 0,5 | 3.0 | 2
20 | 0| MDA0110S03H20 [24.4 26.0 |70,0| 0.2 | 3.0 | 2 20 |o|MDA0220S03H20 47.7 51,0 | 95.0 0.5 | 3.0 | 2
3 |0 MDAO120S03H03 6,2 18,0 |48.0] 0.2 | 3,0 | 1 3 |O| MDA0230S03H03 9,6 [13.0 | 55,0 0.5 | 3.0 | 1
5 |o| MDA0120S03H05 [10,2 [12,0 |55.0| 0.2 | 3.0 | 1 5 |o| MDA0230S03H05 20,6 [24.0 | 65.0 0.5 | 3.0 | 1
1,2 | 10 |o|MDA0120S03H10 16,2 [18.0 [60.0| 0.2 | 3.0 |2| | 23| 10 |O| MDA0230S03H10 28.6 32,0 | 75.0, 0.5 | 3.0 | 2
15 |0 | MDA0120S03H15 21,2 23,0 |65.0| 0,2 | 3,0 | 2 15 |0 | MDA0230S03H15 41,6 45,0 | 85,0/ 0,5 | 3.0 | 2
20 | 0| MDA0120S03H20 27.2 29.0 |70,0| 0.2 | 3.0 | 2 20 |0|MDA0230S03H20 49,6 53.0 [100,0 0.5 | 3.0 | 2
3 |0 |MDA0130S03H03 6,1 8,0 |48,0] 0,3 | 3,0 | 1 3 |O| MDA0240S03H03 9,4 [13,0 | 55,0 0,5 | 3,0 | 1
5 |0 MDA0130S03H05 [12,1 14,0 |55.0| 0.3 | 3.0 | 1 5 |O| MDA0240S03H05 20,4 [24.0 | 65,0 0.5 | 3.0 | 1
1,3 | 10 |o|MDA0130S03H10 18,1 [20.0 [60.0| 0,3 | 3.0 |2| | 2.4 | 10 |O| MDA0240S03H10 31.4 35,0 | 75.0, 0.5 | 3.0 | 2
15 |0 | MDA0130S03H15 23,1 25,0 |65.0| 0,3 | 3,0 | 2 15 |O | MDA0240S03H15 41.4 45,0 | 85,0 0.5 | 3.0 | 2
20 | 0| MDA0130S03H20 [29.1 31,0 |75,0| 0,3 | 3.0 | 2 20 || MDA0240S03H20 52,4 56,0 [100,0 0,5 | 3.0 | 2
3 |0 MDAO140S03H03 5,9 8B.0 |48.0| 0.3 | 3,0 | 1 3 |O| MDA0250S03H03 9,3 [13.0 | 55,0 0.5 | 3.0 | 1
5 |O| MDA0140S03H05 [11,9 [14,0 |55,0| 0,3 | 3,0 | 1 5 |o|MDA0250S03H05 22,3 26,0 | 65,0/ 0,5 | 3,0 | 1
14 | 10 |o|MDA0140S03H10 17,9 [20,0 [60,0| 0,3 | 3.0 |2| | 25| 10 |O| MDA0250S03H10 31,3 35,0 | 75,0, 0,5 | 3,0 | 2
15 |o| MDA0140S03H15 25.9 28,0 |70.0| 0.3 | 3.0 | 2 15 |0 | MDA0250S03H15 41.3 45,0 | 85,0/ 0.5 | 3.0 | 2
20 | 0| MDA0140S03H20 [31.9 34.0 |75.0| 0.3 | 3.0 | 2 20 |o|MDA0250S03H20 56,3 60.0 [105.0 0.5 | 3.0 | 2
3 |0|MDA0150S03H03 5,8 18,0 |48.0] 0.3 | 3,0 | 1 3 |O| MDA0260S03H03 11,1 [15.0 | 60,0 0.5 | 3.0 | 1
5 |0 MDA0150S03H05 [13,8 [16,0 |55.0| 0.3 | 3.0 | 1 5 |O| MDA0260S03H05 22,1 126.0 | 70.0 0.5 | 3.0 | 1
1,5 | 10 |o|MDA0150S03H10 20,8 [23,0 [65,0| 0,3 | 3.0 |2| | 2,6 | 10 |O| MDA0260S03H10 34,1 38,0 | 80,0/ 0,5 | 3,0 | 2
15 |o | MDA0150S03H15 25.8 28,0 |70.0| 0,3 | 3,0 | 2 15 |0 | MDA0260S03H15 46,1 50,0 | 90,0/ 0,5 | 3,0 | 2
20 | 0| MDA0150S03H20 [33.8 136.0 |75.0| 0.3 | 3.0 | 2 20 |o|MDA0260S03H20 57,1 61.0 [105.0 0.5 | 3.0 | 2
3 |O| MDAO0160S03H03 [7,6 10,0 |50,0| 0,3 | 3,0 | 1 3 |0| MDA0270S03H03 11,0 [15,0 | 60,0 0,6 | 3,0 | 1
5 |o| MDA0160S03H05 [13,6 [16.0 |55.0| 0.3 | 3.0 | 1 5 |o| MDA0270S03H05 24,0 28,0 | 70,0 0.6 | 3.0 | 1
1,6 | 10 |o|MDA0160S03H10 22,6 [25.0 [65.0| 0,3 | 3.0 |2| | 2,7 | 10 |O| MDA0270S03H10 34.0 38,0 | 80.0 0.6 | 3.0 | 2
15 |o| MDA0160S03H15 29,6 32,0 |75.0| 0,3 | 3,0 | 2 15 |0 | MDA0270S03H15 46,0 50,0 | 90,0/ 0,6 | 3,0 | 2
20 | 0| MDA0160S03H20 35,6 38,0 80,0/ 0,3 | 3.0 | 2 20 |O|MDA0270S03H20 59,0 63,0 [105,0 0,6 | 3.0 | 2
3 |0 | MDA0170S03H03 [7,5 10,0 |50,0| 0,4 | 3,0 | 1 3 |O| MDA0280S03H03 10,8 [15,0 | 60,0] 0,6 | 3,0 | 1
5 |0 MDA0170S03H05 [15,5 [18.0 |60,0| 0.4 | 3,0 | 1 5 |O0|MDA0280S03H05 23,8 28,0 | 70,0 0,6 | 3,0 | 1
1,7 | 10 |o|MDA0170S03H10 22,5 [25.0 |65.0| 0,4 | 3.0 |2| | 2.8 | 10 |O| MDA0280S03H10 35.8 40,0 | 80,0 0.6 | 3.0 | 2
15 |o| MDA0170S03H15 29.5 32,0 |75.0| 0.4 | 3.0 | 2 15 |0 | MDA0280S03H15 50,8 55,0 | 95.0 0.6 | 3.0 | 2
20 | 0| MDA0170S03H20 [38.5 41.0 |80,0| 0.4 | 3.0 | 2 20 |o|MDA0280S03H20 60,8 65.0 [110.0 0.6 | 3.0 | 2
3 |0 MDAO180S03H03 [7,3 [10.0 |50.0| 0.4 | 3,0 | 1 3 |O| MDA0290S03H03 10,7 [15.0 | 60.,0| 0.6 | 3,0 | 1
5 |o| MDA0180S03H05 15,3 [18.0 |60.0| 0.4 | 3.0 | 1 5 |o| MDA0290S03H05 25,7 130.0 | 70,0 0.6 | 3.0 | 1
1,8 | 10 |o|MDA0180S03H10 25,3 [28.0 |70.0| 0.4 | 3.0 |2| |29 | 10 |O|MDA0290S03H10 [35.7 40.0 | 80,0 0.6 | 3.0 | 2
15 |o| MDA0180S03H15 32,3 35,0 |75.0| 0,4 | 3,0 | 2 15 |0 | MDA0290S03H15 50,7 55,0 | 95,0 0,6 | 3.0 | 2
20 | 0| MDA0180S03H20 40.3 43.0 |85,0| 0.4 | 3.0 | 2 20 |O0|MDA0290S03H20 62,7 67.0 [110.0 0.6 | 3.0 | 2
3 |0 | MDA0190S03H03 [7,2 10,0 |50,0| 0.4 | 3,0 | 1 3 |O| MDA0300S03H03 10,5 [15,0 | 60,0| 0.6 | 3,0 | 1
5 |0 MDA0190S03H05 [17,2 120.0 |60.0| 0.4 | 3.0 | 1 5 |0| MDA0300S03H05 25,5 130.0 | 70,0 0.6 | 3.0 | 1
1,9 | 10 |o|MDA0190S03H10 25.2 [28.0 |70.0| 0.4 | 3.0 |2| | 3,0 | 10 |o| MDA0300S03H10 37.5 42,0 | 82,0 0.6 | 3.0 | 2
15 |O | MDA0190S03H15 32,2 35,0 |75.0| 0,4 | 3,0 | 2 15 |0 | MDA0300S03H15 53,5 58,0 | 98,0/ 0,6 | 3,0 | 2
20 | 0| MDA0190S03H20 43.2 46.0 |85,0| 0.4 | 3.0 | 2 20 || MDA0300S03H20 64,5 69,0 [110,0 0.6 | 3.0 | 2
3 |0 | MDA0200S03H03 [7,0 10,0 |50,0| 0,4 | 3,0 | 1| Sorte bLxt700
5 |o| MDA0200S03H05 [17,0 [20.0 |60.0| 0.4 | 3.0 | 1
2,0 | 10 |o|MDA0200S03H10 27,0 30,0 | 70,0| 0.4 | 3.0 | 2
15 |0 | MDA0200S03H15 37.0 40,0 |80.0| 0.4 | 3.0 | 2
20 | 0| MDA0200S03H20 45,0 48.0 |90.0| 0.4 | 3.0 | 2
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Abmessungen (mm)

Doppelte Fiihrungsfase
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B Durchmesser @ 4,6-6,0 mm
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Abmessungen (mm)

Sorte: DLX1700

O= Japanlager

pc PoMiER B) o ichnung | LU |LCF |oAL| PL |pconlws| | DC Bl 81 g cicnnung | LU | LCF|OAL| PL |DcoN]a
(mm) |y | S (mm) | Loy | S
3 | 0| MDAO310S04H03 | 15,8|20,4 724 | 0,4 | 4,0 | 1 3 |O| MDA0460S06HO03 |20,7|27,6 80,6 | 0,6 | 6,0 | 1
31 | 5 |o|MDA0310S04H05 |27.8/32.486.4 | 0.4 | 40 |1| |46 | 5 |O MDA0460SO6HO5 |37.7 44,6986 | 0.6 | 6.0 | 1
10 |O| MDA0310S04H10 | 44.9/49.6106,6| 0.6 | 4.0 | 2 10 | | MDA0460SO06H10 |61.9/68,8121.8| 0.8 | 6.0 | 2
3 | 0| MDA0320S04H03 |15.6|20.4 72,4 | 0.4 | 4,0 | 1 3 MDAO0470S06H03 | 20,6 27,6 180,6 | 0,6 | 6,0 | 1
32 | 5 |O|MDA0320S04H05 |27.6 32,4864 | 0.4 | 40 |1| |47 | 5 |O|MDA0470S06HO5 37.6|44.698.6 | 0.6 | 6.0 | 1
10 |o| MDA0320S04H10 |44.8/49.,6106,6| 0.6 | 4.0 | 2 10 | | MDA0470S06H10 |61.8/68.9121.9] 0.9 | 6.0 | 2
3 | 0| MDAO330S04H03 | 15,5204 72,4 | 0.4 | 4,0 | 1 3 MDAO0480S06H03 | 20,41 27,6180,6 | 0,6 | 6,0 | 1
33 | 5 |o|MDA0330S04H05 |27.5/32.486.4 | 0.4 | 40 |1| |48 | 5 |O MDA04B0SO6HO5 |37.4 44,6986 | 0.6 | 6.0 | 1
10 | | MDA0330S04H10 |44.7|49.,6106,6| 0.6 | 4.0 | 2 10 |0 | MDA0480SO06H10 |61.7 68.9121,9| 0,9 | 6,0 | 2
3 MDA0340S04H03 | 15.4|20.5[72,5 | 0,5 | 4,0 | 1 3 MDA0490S06H03 |20.5|27.7 80,7 | 0.7 | 6.0 | 1
34 | 5 |O|MDA0340S04H05 |27.4/32,5865 | 0.5 | 40 |1| |49 | 5 |O|MDA0490S06HO5 |37.5(44,798.7 | 0.7 | 6.0 |1
10 |o| MDA0340S04H10 |44.5/49.6106,6| 0.6 | 4.0 | 2 10 |0 | MDA0490S06H10 |61.7 68.9121,9| 0.9 | 6,0 | 2
3 |O| MDA0350S04H03 |15,2|20.5[72,5 | 0.5 | 4,0 | 1 3 | 0| MDAO500S06H03 |20,2|27.7 80,7 | 0.7 | 6,0 | 1
35 | 5 |O|MDA0350S04H05 |27.2/32,586,5 | 0.5 | 40|1| |50 | 5 |O|MDA0500S06HO5 37.2(44,798.7 | 0.7 | 6,0 |1
10 |O| MDA0350S04H10 | 44.4|49.,6106,6| 0.6 | 4.0 | 2 10 |0 | MDA0500S06H10 |61.4/68.9/121,9] 0.9 | 6.0 | 2
3 MDA0360S04H03 |17.6(23.0(72,5 | 0,5 | 4,0 | 1 3 MDA0510S06H03 |20.528,282,7 | 0.7 | 6.0 | 1
36 | 5 |O|MDA0360S04HO05 |31.1/36.5865 | 0.5 |40 1| |51 | 5 |O MDA0510SO6HO5 |37.0 44.7100,7| 0.7 | 6.0 | 1
10 |o| MDA0360S04H10 |51.3/56.7106,7| 0.7 | 4.0 | 2 10 |0 | MDA0510S06H10 |70.3/77.9136.9| 0.9 | 6.0 | 2
65| 3 |O|MDA0365S04H03 (17.4/230(725 | 05 | 4,0 |1 3 | 0| MDA0520S06H03 |20.4128.2 82,7 | 0.7 | 6,0 | 1
83| 5 |o| MDA0365S04H05 |30,9|36.51865 | 0.5 | 40 |1 |52 | 5 |o|MDA0520S06H05 |36.9|44.7/100,7| 0.7 | 6.0 | 1
366, 5 |O|MDA0366S04H05 |30,9/36,5(86,5 | 0.5 | 4.0 | 1 10 | |MDA0520S06H10 |70.1/77.9136.9| 0,9 | 6,0 | 2
3 MDA0370S04H03 |17.4|23.0[72,5 | 0.5 | 4.0 | 1 3 | 0| MDA0530S06H03 |20.3/28.2 82,7 | 0.7 | 6,0 | 1
37 | 5 |o| MDA0370S04H05 (30,9/36,586,5 | 0.5 |40 |1| |53 | 5 |O|MDA0530S06HO05 36.8|44,71007| 0.7 | 6.0 |1
10 | | MDA0370S04H10 |51.1/56.7[106,7| 0.7 | 4.0 | 2 10 | |MDA0530S06H10 |70.0/78.0137.0| 1.0 | 6.0 | 2
3 MDA0380S04H03 |17.3|23.0(72,5 | 0.5 | 4,0 | 1 3 MDA0540S06H03 |20.1/28.282,7 | 0.7 | 6.0 | 1
38 | 5 |o|MDA0380S04HO5 |30.8/36.5865 | 0.5 | 40 |1| |54 | 5 |O MDA0540SO6HO5 |36.6 44.7100,7| 0.7 | 6.0 | 1
10 | |MDA0380S04H10 |51.056.7106,7| 0,7 | 4.0 | 2 10 | |MDA0540S06H10 |69.978.0137.0| 1.0 | 6,0 | 2
3 MDA0390S04H03 |17.2|23.0(72,5 | 0.5 | 4.0 | 1 3 | 0| MDA0550S06H03 |20.0|28.2 82,7 | 0.7 | 6,0 | 1
39 | 5 |O| MDA0390S04H05 |30,7/36,586,5 | 0.5 |40 |1| |55 | 5 |O|MDA0550S06HO05 36.5|44.71007| 0.7 | 6.0 |1
10 | | MDA0390S04H10 |50.956.7106,7| 0.7 | 4.0 | 2 10 |0 | MDA0550S06H10 |69.878.0137.0| 1.0 | 6.0 | 2
3 | 0| MDAO400S04H03 [17.0(23.072,5 | 0.5 | 4.0 | 1 3 MDA0560S06H03 |22,330,7 82,7 | 0.8 | 6.0 | 1
40 | 5 |o|MDA0400S04HO5 [30.5|365/865 | 0.5 | 4.0 |1| |56 | 5 |O|MDA0S60SO06HO5 |40.3/48.7/100,7| 0.8 | 6.0 | 1
10 |0 | MDA0400S04H10 |50.7 56,7 [106,7| 0.7 | 4.0 | 2 10 |0 | MDA0560S06H10 |76.6 85.0137.0| 1.0 | 6.0 | 2
3 |O| MDA0410S06HO03 | 19,4|25,5/80,5 | 0.5 | 6,0 | 1 3 MDA0570S06H03 |22.2|30,882,8 | 0.8 | 6.0 | 1
41 | 5 |O|MDA0410S06HO5 |34.4/40,5985 | 05 | 6.0 |1| |57 | 5 |O|MDA0570S06HO5 |40.2 48.8/100,8| 0.8 | 6.0 | 1
10 | |MDA0410S06H10 |57.663.7[121,7| 0.7 | 6.0 | 2 10 | |MDA0570S06H10 |76.5/85.0137.0| 1.0 | 6.0 | 2
3 |0 | MDA0420S06H03 | 19,3]25,6180,6 | 0,6 | 6,0 | 1 3 MDAO0580S06H03 |22,1/30,8182,8 | 0,8 | 6,0 | 1
42 | 5 |o|MDA0420S06HO5 |34.3/40.6/98,6 | 06 | 6.0 |1| |58 | 5 |O|MDA0580SO6HO5 |40.1/48.8/100,8| 0.8 | 6.0 | 1
10 | | MDA0420S06H10 |57.5/63.8121,8| 0.8 | 6.0 | 2 10 |0 | MDAO580SO06H10 | 76,4 185.11137.1| 1.1 | 6,0 | 2
3 MDA0430S06H03 |19,1]25,6 80,6 | 0,6 | 6,0 | 1 3 |O| MDA0590S06H03 |21,9]30,8 82,8 | 0.8 | 6,0 | 1
43 | 5 |O|MDA0430S06HO5 |34.1/40.6986 | 06 | 6.0 |1| |59 | 5 |O|MDA0590SO06HO5 |39.9 48.8/100,8| 0.8 | 6.0 | 1
10 | | MDA0430S06H10 |57.3/63.8121,8| 0.8 | 6.0 | 2 10 |0 | MDA0590S06H10 |76.285.1[137.1| 1.1 | 6.0 | 2
3 MDAO0440S06H03 |19,0|25,6 80,6 | 0,6 | 6,0 | 1 3 |O| MDAOS00SO06HO3 |21,8(30,8 82,8 | 0.8 | 6,0 | 1
44 | 5 |o|MDA0440S06HO5 |34.0/40.6/98,6 | 06 | 6.0 |1| |60 | 5 |O|MDA0SOOSOBHO5 |39.8/48.8/100,8| 0.8 | 6.0 | 1
10 | | MDA0440S06H10 |57.263.8121,8 0.8 | 6.0 | 2 10 |0 | MDAOB00SO06H10 |76.185.11137.1] 1.1 | 6,0 | 2
3 |O| MDA0450S06H03 | 18,9|25,6/80,6 | 0.6 | 6,0 | 1|  Sorte: DLx1700
45 | 5 |O|MDA0450S06HO5 |33.9/40,6(98,6 | 0.6 | 6.0 | 1
10 |o| MDA0450S06H10 |57.163.8121,8| 0.8 | 6.0 | 2



Aluminum| (AURORA
Aloy RS

Abb. 1 L/D=3-5D Doppelte Fiihrungsfase Abb. 2 L/D=10D Doppelte Fiihrungsfase
LU ) LU )
o | o | o
3 =1z g e
® = = 18y F ==X SIS 13y
LCF a LCF g
OAL OAL
B Durchmesser @ 6,1-7,5 mm Abmessungen (mm) Il Durchmesser @ 7,6—9,0 mm Abmessungen (mm)
pc PoMiE 8 o ichnung | LU |LCF|0AL| PL |pconlws| | DC Bl 81 B cicniung | LU | LCF|OAL| PL |DcoNja
(mm) | Loy | S (mm) Loy | S
3 MDA0610S08H03 [24,2[33,3 88,8 | 0,8 | 8,0 3 MDAO760S08H03 [29,6 41,0 95,0 | 1,0 | 8,0
6,1 5 |O|MDA0610S08H05 |43,7(52,8 [109,8 0,8 | 8,0 76 | 5 |O|MDA0760S08H05 53,6 65,0 [119,0| 1,0 | 8,0
10 |0 | MDA0610S08H10 |83,0192,1 [152,1 1,1 | 8,0 10 MDAO760S08H10 [102,01113,4 [167,4| 1,4 | 8,0
3 MDA0620S08H03 [24,0[33,3 88,8 | 0,8 | 8,0 3 MDAO0770S08H03 [29,5 41,0 95,0 | 1,0 | 8,0
6,2 | 5 |O|MDA0620S08H05 [43,552,8 [109,8| 0,8 | 8,0 77 | 5 |O|MDA0770S08H05 53,5 65,0 [119,0| 1,0 | 8,0
10 MDA0620S08H10 [82,8/92,1 [152,1] 1,1 | 8,0 10 MDAO0770S08H10 [101,91113,4 167,4| 1,4 | 8,0
3 MDA0630S08H03 [23,9[33,3 88,8 | 0,8 | 8,0 3 |o|MDA0780S08H03 29,3 41,0 950 | 1,0 | 8,0
6,3 | 5 |O|MDA0630S08H05 |43,4/52,8 [109,8| 0,8 | 8,0 78 | 5 |O|MDA0780S08H05 53,3 65,0 [119,0| 1,0 | 8,0
10 MDA0630S08H10 [82,7192,1 [152,1] 1,1 | 8,0 10 |0 |MDA0780S08H10 [101,71113,4167,4| 1,4 | 8,0
3 MDA0640S08H03 [23,8[33,4 1889 | 0,9 | 8,0 3 MDAO0790S08H03 [29,2 41,1 95,1 | 1,1 | 8,0
6,4 | 5 |O|MDA0B40SO8HO5 43,3529 [109,9| 0,9 | 8,0 79 | 5 |O|MDA0790S08H05 53,2 65,1 [119,1| 1,1 | 8,0
10 MDA0640S08H10 [82,6/92,2 [152,2] 1,2 | 8,0 10 MDAO0790S08H10 [101,6/113,4 [167,4 8,0

1 1,0 1
1 1,0 1
2 1,4 2
1 1,0 1
1 1,0 1
2 1,4 2
1 1,0 1
1 1,0 1
2 1,4 2
1 1,1 1
1 1,1 1
2 1,4 2
3 |O|MDA0650S08H03 (23,6 33,4 (88,9 | 0,9 | 8,0 | 1 3 |O|MDA0800S08HO03 29,1 41,1 951 | 1,1 | 8,0 | 1
6,5 5 |O|MDA0650S08H05 |43,152,9 (109,9| 0,9 | 8,0 | 1 8,0 5 |O|MDA0800S08HO05 53,1 (65,1 [119,1| 1,1 | 8,0 | 1
10 |O| MDA0650S08H10 |82,492,2 [152,2] 1,2 | 8,0 | 2 10 |O|MDAO0800S08H10 |101,5(113,5167,5| 1,5 | 8,0 | 2
3 MDA0660S08H03 |24,033,9 (88,9 | 0,9 | 8,0 | 1 3 MDA0810S10H03 31,4 43,6 [101,1| 1,1 |10,0| 1
6,6 5 |O|MDA0660S08HO05 |45,054,9 (109,9| 0,9 | 8,0 | 1 8,1 5 |O|MDA0810S10H05 56,9 (69,1 [128,1| 1,1 |10,0|1
10 MDA0660S08H10 |87,397,2 [152,2| 1,2 | 8,0 | 2 10 |O|MDA0810S10H10 |108,3120,5182,5| 1,5 |10,0|2
3 |O|MDA0670S08H03 |24,033,9 (88,9 | 0,9 | 8,0 | 1 3 MDA0820S10H03 31,3 43,6 [101,1| 1,1 |10,0| 1
6,7 5 |O|MDA0670S08H05 |45,054,9 (109,9| 0,9 | 8,0 | 1 8,2 5 |O|MDA0820S10H05 56,8 (69,1 [128,1| 1,1 | 10,01
10 MDAO0670S08H10 |87,397,2 [152,2| 1,2 | 8,0 | 2 10 |O|MDA0820S10H10 |108,2/120,5182,5| 1,5 |10,0|2
3 |O|MDA0680S08H03 23,7 33,9 (88,9 | 0,9 | 8,0 | 1 3 MDA0830S10H03 31,2 43,6 [101,1| 1,1 |10,0| 1
6,8 5 |O|MDA0680S08HO05 (44,7 54,9 (109,9| 0,9 | 8,0 | 1 8,3 5 |O|MDA0830S10HO05 56,7 (69,1 [128,1| 1,1 |10,0|1
10 |O0| MDA0680S08H10 |87,097,2 [152,2] 1,2 | 8,0 | 2 10 MDA0830S10H10 |108,1120,5182,5| 1,5 |10,0|2
3 MDA0690S08H03 |23,6 33,9 (88,9 | 0,9 | 8,0 |1 3 MDA0840S10H03 31,0 43,6 [101,1| 1,1 |10,0| 1
6,9 5 MDA0690S08H05 (44,6 54,9 (109,9| 0,9 | 8,0 | 1 8,4 5 |O|MDA0840S10H05 56,5 (69,1 [128,1| 1,1 |10,0| 1
10 MDA0690S08H10 |86,997,3 [152,3| 1,3 | 8,0 | 2 10 MDA0840S10H10 |107,9120,5182,5| 1,5 |10,0|2
3 |O|MDAQ0700S08H03 |23,433,9 (88,9 | 0,9 | 8,0 | 1 3 |O|MDA0850S10H03 31,0 43,6 [101,1| 1,1 |10,0| 1
7,0 5 |O|MDAQ0700S08HO05 (44,4 54,9 (109,9| 0,9 | 8,0 | 1 8,5 5 |O|MDA0850S10H05 56,5 (69,1 [128,1| 1,1 |10,0|1
10 |O0| MDAO0700S08H10 |86,897,3 [152,3| 1,3 | 8,0 | 2 10 |O|MDA0850S10H10 |107,91120,5182,5| 1,5 |10,0|2
3 MDAOQ710S08H03 |27,8 38,4 (94,9 | 1,0 | 8,0 |1 3 |O|MDA0860S10H03 31,2 44,1 101,1| 1,2 |10,0| 1
7.1 5 |O|MDA0710S08H05 |50,360,9 (118,9| 1,0 | 8,0 | 1 8,6 5 |O|MDA0860S10H05 58,2 [71,1 [128,1| 1,2 |10,0| 1
10 MDAQ710S08H10 |95,6[106,3167,3| 1,3 | 8,0 | 2 10 MDA0860S10H10 |112,7[125,6182,6| 1,6 |10,0|2
3 MDAOQ720S08H03 | 27,7 38,5 (95,0 | 1,0 | 8,0 | 1 3 MDAO0870S10H03 31,1 44,2 [101,2| 1,2 |10,0| 1
7,2 5 |O|MDAQ0720S08H05 |50,261,0 {119,0| 1,0 | 8,0 | 1 8,7 5 |O|MDA0870S10H05 58,1 (71,2 (128,2| 1,2 |10,0| 1
10 MDAQ720S08H10 |95,5[106,3167,3| 1,3 | 8,0 | 2 10 MDA0870S10H10 |112,5125,6182,6| 1,6 |10,0| 2
3 MDAOQ730S08H03 |27,538,5 (95,0 | 1,0 | 8,0 |1 3 |O|MDA0880S10H03 31,0 44,2 101,2| 1,2 |10,0|1
7.3 5 |O|MDAQ0730S08H05 |50,061,0 {119,0| 1,0 | 8,0 | 1 8,8 5 |O|MDA0880S10H05 58,0 71,2 [128,2| 1,2 |10,0| 1
10 MDAOQ730S08H10 | 95,4 [106,3167,3| 1,3 | 8,0 | 2 10 MDA0880S10H10 |112,4/125,6182,6| 1,6 |10,0|2
735 3 |O|MDAQ0735S08H03 |27,438,5 (95,0 | 1,0 | 8,0 | 1 3 MDA0890S10H03 30,8 44,2 [101,2| 1,2 |10,0| 1
’ 5 |O|MDAQ0735S08H05 |49,961,0 [119,0/ 1,0 | 8,0 | 1 8,9 5 |O|MDA0890S10HO05 57,8 [71,2 128,2| 1,2 |10,0| 1
3 |O|MDAQ0740S08H03 |27,4 38,5 (95,0 | 1,0 | 8,0 | 1 10 MDA0890S10H10 |112,3/125,6182,6| 1,6 |10,0|2
7.4 5 |O|MDAQ0740S08H05 |49,961,0 [119,0/ 1,0 | 8,0 | 1 3 |O|MDA0900S10H03 30,7 44,2 101,2| 1,2 |10,0|1
10 MDA0740S08H10 | 95,2[106,3167,3| 1,3 | 8,0 | 2 9,0 5 |O|MDA0900S10HO05 57,7 (71,2 128,2| 1,2 |10,0| 1
3 |O|MDAQ0750S08H03 |27,338,5 (95,0 | 1,0 | 8,0 | 1 10 |O|MDA0900S10H10 |112,1125,6182,6| 1,6 |10,0|2
7,5 5 |O|MDAQ0750S08H05 (49,8 61,0 [119,0| 1,0 | 8,0 | 1 Sorte: DLX1700
10 |O]| MDAO0750S08H10 | 95,1/106,4|167,4| 1,4 | 8,0 | 2

Sorte: DLX1700

O= Japanlager



Aluminum| (AURORA
Aloy koS

Abb. 1 L/D=3-5D  Doppelte Fiihrungsfase Abb. 2 L/D=10D Doppelte Fiihrungsfase
LU ) LU ‘
. | ER | 2
5 === 17 === 17
LCF a LCF 8
OAL OAL
B Durchmesser @ 9,1 to 10,5 mm abmessungen (mm) I Durchmesser & 10,6—12,0 mm Abmessungen (mm)
pc PoMiER 8) o ichnung | LU |LCF |0AL| PL [pconlws| | DC Betell 81 g iiiing | LU | LCF|OAL| PL |DcON|a
(mm) oy | S (mm) | oy | 3
3 MDA0910S10H03 [35,1 48,7 [107,2] 1,2 [10,0] 1 3 |O0|MDA1060S12H03 38,5 [54,4 [117,4] 1,4 [12,0]1
9,1 5 |O|MDA0910S10HO05 63,6 [77,2 [137,2| 1,2 [10,0] 1 10,6| 5 |O|MDA1060S12HO05 71,5 [87,4 [150,4| 1,4 [12,0] 1
10 MDA0910S10H10 [121,01134,7[197,7| 1,7 |10,0| 2 10 MDA1060S12H10 [138,01153,91216,9] 1,9 |12,0| 2
3 MDA0920S10H03 [34,9 48,7 [107,2] 1,2 [10,0] 1 3 MDA1070S12H03 [38,4 54,4 [117,4] 1,4 [12,0[ 1
9,2 | 5 |O|MDA0920S10HO05 63,4 77,2 [137,2| 1,2 [10,0| 1 10,7 5 MDA1070S12H05 71,4 87,4 [150,4| 1,4 [12,0| 1
10 MDA0920S10H10 [120,91134,7[197,7| 1,7 |10,0| 2 10 MDA1070S12H10 [137,91153,91216,9| 1,9 [12,0| 2
9,21 5 |O|MDA0930S10H05 63,3 77,2 [137,2] 1,2 [10,0] 1 3 MDA1080S12H03 [38,2 54,4 [117,.4| 1,4 [12,0] 1
3 MDA0930S10H03 [34,8 48,7 [107,2] 1,2 [10,0[ 1 10,8| 5 |O|MDA1080S12HO05 71,2 87,4 [150,4| 1,4 |12,0 1
9,3 | 5 |O|MDA0930S10H05 63,3 77,2 [137,2| 1,2 |10,0| 1 10 |0| MDA1080S12H10 |137,8/154,0217,0| 2,0 |12,0| 2
10 | 0| MDA0930S10H10 [120,7/134,7/197,7| 1,7 |10,0| 2 3 MDA1090S12H03 [38,1 54,5 [117,5] 1,5 [12,0] 1
3 |0 MDA0940S10H03 [34,7 48,8 [107,3] 1,3 [10,0] 1 10,9| 5 MDA1090S12H05 71,1 87,5 [150,5| 1,5 [12,0| 1
94 | 5 |O|MDA0940S10H05 63,2 77,3 137,3| 1,3 |10,0| 1 10 MDA1090S12H10 [137,6/154,01217,0| 2,0 |12,0| 2
10 MDA0940S10H10 [120,61134,7[197,7| 1,7 |10,0| 2 3 |o|MDA1100S12H03 [38,0 54,5 [117,5| 1,5 [12,0] 1
3 |0[MDA0950S10H03 34,5 48,8 [107,3] 1,3 [10,0] 1 1,0| 5 |O|MDA1100S12H05 71,0 [87,5 [150,5| 1,5 |12,0| 1
95 | 5 |O|MDA0950S10H05 63,0 77,3 137,3| 1,3 |10,0| 1 10 |0| MDA1100S12H10 |137,5[154,0217,0| 2,0 |12,0| 2
10 | 0| MDA0950S10H10 [120,5[134,7/197,7| 1,7 |110,0| 2 3 |o|MDA1110S12H03 42,3 59,0 [123,5] 1,5 [12,0] 1
3 |0|MDA0960S10H03 36,9 51,3 [107,3] 1,3 [10,0] 1 11| 5 |O|MDA1110S12H05 [76,8 (93,5 [159,5| 1,5 |12,0] 1
96 | 5 |O|MDA0960S10HO5 66,9 81,3 [137,3| 1,3 [10,0| 1 10 MDA1110S12H10 |146,41163,01232,0| 2,0 [12,0| 2
10 MDA0960S10H10 [127,3[141,7[197,7| 1,7 |10,0| 2 3 MDA1120S12H03 42,2 59,0 [123,5] 1,5 [12,0] 1
3 MDA0970S10H03 [36,7 51,3 [107,3] 1,3 [10,0[ 1 1,2| 5 |0|MDA1120S12H05 [76,7 93,5 [159,5| 1,5 |12,0| 1
97 | 5 MDA0970S10H05 66,7 81,3 [137,3| 1,3 [10,0/ 1 10 MDA1120S12H10 [146,21163,01232,0| 2,0 |12,0| 2
10 MDA0970S10H10 [127,21141,8/197,8| 1,8 |10,0| 2 3 MDA1130S12H03 42,1 59,0 [123,5] 1,5 [12,0] 1
3 MDA0980S10H03 36,6 51,3 [107,3] 1,3 [10,0| 1 13| 5 MDA1130S12H05 [76,6 93,5 [159,5| 1,5 [12,0| 1
9,8 | 5 |O|MDA0980S10HO5 66,6 81,3 [137,3| 1,3 [10,0| 1 10 MDA1130S12H10 [146,11163,11232,1] 2,1 |12,0| 2
10 | 0| MDA0980S10H10 [127,11141,8/197,8| 1,8 10,0| 2 3 MDA1140S12H03 |41,9 59,0 [123,5] 1,5 [12,0] 1
3 MDA0990S10H03 [36,5 51,3 [107,3] 1,3 [10,0[ 1 1,4| 5 |O|MDA1140S12H05 76,4 (93,5 [159,5| 1,5 |12,0| 1
99 | 5 MDA0990S10H05 66,5 81,3 [137,3| 1,3 [10,0/ 1 10 MDA1140S12H10 [146,01163,11232,1] 2,1 |12,0| 2
10 MDA0990S10H10 [127,01141,8/197,8| 1,8 |10,0| 2 3 |o|MDA1150S12H03 41,8 59,0 [123,5] 1,5 [12,0] 1
3 |0|MDA1000S10H03 36,3 51,3 [107,3] 1,3 [10,0] 1 1,5| 5 |O|MDA1150S12H05 [76,3 (93,5 [159,5| 1,5 |12,0] 1
10,0| 5 |o|MDA1000S10HO05 66,3 [81,3 [137,3| 1,3 [10,0] 1 10 |0 | MDA1150S12H10 [145,81163,11232,1] 2,1 [12,0| 2
10 |o| MDA1000S10H10 |126,8/141,8/197,8| 1,8 | 10,0| 2 3 MDA1160S12H03 44,1 61,5 [123,5] 1,6 [12,0] 1
3 |0[MDA1010S12H03 38,7 [53,8 [117,3] 1,4 [12,0] 1 16| 5 MDA1160S12H05 80,1 97,5 [159,5| 1,6 [12,0| 1
10,1| 5 |O|MDA1010S12HO05 70,2 85,3 [150,3| 1,4 /12,01 10 MDA1160S12H10 [152,71170,11232,1] 2,1 |12,0| 2
10 MDA1010S12H10 [133,7/148,81216,8| 1,8 |12,0| 2 3 MDA1170S12H03 44,0 61,6 [123,6] 1,6 [12,0] 1
3 MDA1020S12H03 [38,6 53,9 [117,4| 1,4 [12,0[1 17| 5 MDA1170S12H05 80,0 97,6 [159,6| 1,6 [12,0| 1
10,2] 5 MDA1020S12H05 [70,1 85,4 [150,4| 1,4 [12,0| 1 10 MDA1170S12H10 [152,6/170,11232,1] 2,1 [12,0| 2
10 MDA1020S12H10 [133,6/148,91216,9| 1,9 [12,0| 2 3 MDA1180S12H03 43,9 61,6 [123,6] 1,6 [12,0] 1
3 |o|MDA1030S12H03 38,6 53,9 [117,4| 1,4 |12,0]1 1,8| 5 |O|MDA1180S12H05 [79,9 (97,6 [159,6| 1,6 |12,0| 1
10,3| 5 |O|MDA1030S12HO05 70,1 854 [150,4| 1,4 |12,0| 1 10 MDA1180S12H10 [152,41170,11232,1] 2,1 [12,0| 2
10 MDA1030S12H10 [133,6/148,91216,9| 1,9 [12,0| 2 3 MDA1190S12H03 43,7 61,6 [123,6] 1,6 [12,0] 1
3 |0|MDA1040S12H03 [38,3 53,9 [117,4] 1,4 [12,0]1 19| 5 MDA1190S12H05 [79,7 97,6 [159,6| 1,6 [12,0| 1
10,4| 5 |O|MDA1040S12HO05 69,8 854 [150,4| 1,4 |12,0| 1 10 MDA1190S12H10 [152,3[170,21232,2| 2,2 [12,0| 2
10 MDA1040S12H10 [133,31148,91216,9| 1,9 [12,0| 2 3 |o|MDA1200S12H03 43,6 61,6 [123,6] 1,6 [12,0] 1
3 |o|MDA1050S12H03 38,2 53,9 [117,4| 1,4 [12,0]1 12,0| 5 |O|MDA1200S12H05 79,6 97,6 [159,6| 1,6 |12,0| 1
10,5| 5 |O|MDA1050S12H05 69,7 85,4 [150,4| 1,4 |12,0] 1 10 |0 | MDA1200S12H10 [152,21170,2232,2| 2,2 [12,0| 2
10 |0| MDA1050S12H10 [133,21148,9216,9] 1,9 |12,0/ 2|  sorte: DLX1700

Sorte: DLX1700

O= Japanlager



B Empfohlene Schnittbedingungen (L/D = 3D, 5D)

Werkstiickstoff Guss aus A'U%Tmm'g%%&g?u/ngrUCngSS aus| Aluminiumlegierung auf Duraluminium-Basis Aluminium-Knetlegierung
ADC "AC Al-Zn-Mg Typ (7075) Al-Mg Typ (5052)

Durchm. (mm) |Schnittgeschw. (m/min)  Vorschub (mm/U) |Schnittgeschw. (m/min)|  Vorschub (mm/U)  |Schnittgeschw. (m/min)| Vorschub (mm/U)
<@2,00 50-120 0,05-0,40 40-90 0,05-0,20 50-120 0,04-0,08
<@ 3,00 60-150 0,10-0,60 50-100 0,10-0,30 60-150 0,04-0,08
<@ 4,00 60-150 0,15-0,80 50-120 0,15-0,40 60-150 0,05-0,12
<@6,00 80-200 0,20-1,20 80-180 0,20-0,60 80-200 0,08-0,18
<@ 8,00 100-200 0,20-1,20 80-180 0,20-0,80 100-200 0,10-0,20

<@ 10,00 100-200 0,20-1,20 100-180 0,20-0,80 100-200 0,10-0,25
<@ 12,00 120-250 0,20-1,20 120-200 0,20-0,80 120-250 0,10-0,30

- Die oben empfohlenen Schnittbedingungen gelten fir den Einsatz eines wasserléslichen Kihimittels.
- Verwendung mit innerer Kuhimittelzufuhr.
- Empfohlener Druck der KuhImittelzufuhr fir @ < 3 mm: 2,0 MPa, fir @ = 3 mm: 1,5 MPa oder hoher.
- Achten Sie darauf, dass der Bohrer einen Rundlauf von 0,02 mm oder weniger aufweist.
- Falls Abweichungen wie Gerdusche oder Vibrationen auftreten, dndern Sie die Schnittbedingungen entsprechend.
- Beim Bohren mit vorgegossenen Bohrungen wird empfohlen, die Untergrenze der empfohlenen Schnittbedingungen einzuhalten.

B Empfohlene Schnittbedingungen (L/D = 10D oder langer)

Guss aus Aluminiumlegierung / Druckguss aus

Aluminiumlegierung auf Duraluminium-Basis

Aluminium-Knetlegierung

Werkstiickstoff Alumlnllt_{BﬂCeglAeCrung Al-Zn-Mg Typ (7075) Al-Mg Typ (5052)

Durchm. (mm) |Schnittgeschw. (m/min)  Vorschub (mm/U) |Schnittgeschw. (m/min)| Vorschub (mm/U)  |Schnittgeschw. (m/min)| Vorschub (mm/U)
<@2,00 50-100 0,05-0,20 40-60 0,05-0,15 50-100 0,04-0,08
<@ 3,00 60-120 0,10-0,30 50-80 0,10-0,20 60-120 0,04-0,08
<@4,00 60-120 0,15-0,40 50-100 0,10-0,25 60-120 0,04-0,10
< 36,00 80-150 0,20-0,60 60-120 0,15-0,30 80-150 0,06-0,12
< @8,00 80-180 0,20-0,60 80-150 0,20-0,40 80-180 0,08-0,15
<@10,00 100-180 0,20-0,60 100-150 0,20-0,40 100-180 0,10-0,20
<@ 12,00 120-200 0,20-0,60 120-180 0,20-0,40 120-200 0,10-0,25

- Die oben empfohlenen Schnittbedingungen gelten fir den Einsatz eines wasserléslichen Kihimittels.
- Verwendung mit innerer Kuhimittelzufuhr.
- Empfohlener Druck der KuhImittelzufuhr fir @ < 3 mm: 2,0 MPa, fir @ = 3 mm: 1,5 MPa oder hoher.
- Achten Sie darauf, dass der Bohrer einen Rundlauf von 0,02 mm oder weniger aufweist.
- Falls Abweichungen wie Gerdusche oder Vibrationen auftreten, a&ndern Sie die Schnittbedingungen entsprechend.
- Fur das Bohren mit vorgegossenen Bohrungen werden Bohrer von 10D (oder langer) nicht empfohlen.
- Bei Bohrungen mit einer Lange von 10D oder mehr kann es zu UnregelmaRigkeiten kommen; setzen Sie vorab ein Pilotbohrloch
(Bohrtiefe 1D bis 2D).
- Zum Bohren von Pilotbohrungen kann ein 3D (5D) Bohrer eingesetzt werden. (Verwenden Sie dazu niedrigere Vorschubwerte als unter
“Empfohlener Vorschub fiir 10D oder langer” angegeben).
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