
СВЕРЛА И ФРЕЗЫ
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ø 0.105 ~ ø 0.15 mm
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Ñåðèÿ ìèêðîñâåðë ïðåäíàçíà÷åíà äëÿ ñâåðëåíèÿ ñêâîçíûõ è 
ãëóõèõ ïåðåõîäíûõ îòâåðñòèé äèàìåòðîì îò 0,05 äî 0,25 ìì. 
Ñâåðëà îòâå÷àþò âñåì òðåáîâàíèÿì òåõíîëîãèè 
ïîâåðõíîñòíîãî ìîíòàæà ïå÷àòíûõ ïëàò. Èçãîòîâëåíû èç 
êàðáèä-âîëüôðàìîâîãî  ñïëàâà ñî ñâåðõ ìåëêîçåðíèñòîé 
ñòðóêòóðîé, ÷òî äåëàåò èõ ÷ðåçâû÷àéíî ñòîéêèìè ê èçëîìó.



Êîíóñíàÿ
ñåðäöåâèíà

Óëó÷øåííàÿ

 ãåîìåòðèÿ 

 Êîíóñíàÿ 
 ñåðäöåâèíà   

Òî÷íîñòü

  ïîçèöèîíèðîâàíèÿ

îccuracy & holeÊà÷åñòâî ñòåíêè

îòâåðñòèÿ

e all q

0.050 0.9 MD MD J780AW
0.075 1.2 MD MD J932W
0.080 1.2 MD MD J933W
0.105 1.5 MV MV J676W

MV MV J272W
1.8 MC MC L517AW

MC MC L517DW
0.12 1.7 MD MD M312W

1.8 MCV MCV L938W
2.0 MD MD J602BW

0.15 2.0 MD MD J422BW
MC NEU L004W
MV NEV E962W
MC MC L247W
MC MC L692BW
MC NEU L088BW
MC MC L434W

0.20 3.0 MC MC L173AW
MC MC L273W
MC MC L795BW
MCV MCV L604W
MH MHW
MC NEU L009W
MC MC L897W
MH MHW

0.25 MC MC L139W
MCV NEUV L032W
MH MHW
MC NEU L026W
MCV MCV L199AW
MC MC L476W
MC MC L702CW
MH MHW
MC MC L670GW
MH MHW
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ULTRA MICRO & MICRO DRILLS FOR HIGH DENSITY MULTI-LAYER BOARDS

Ø L Ïðÿìîå ñâåðëî  Ïðåèìóùåñòâà
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ø 0.01 mm

Hair / Haar /  cheveu / capello / cabello
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Ø mm L mm
Ìàðêà 

  îïèñàíèå

Straight Under cut Advantages

Ñåðèÿ 

Ñðàâíåíèå íàøåãî ñàìîãî 
ìàëåíüêîãî ñâåðëà è 
ïðîñâåðëåííîãî ÷åëîâå÷åñêîãî 
âîëîñà.

Under cutÒèï
 ñâåðëà

mmmm

Êîìïðîìèññ ìåæäó
òî÷íîñòüþ è 
êà÷åñòâîì ñòåíêè
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38.1 -  0.1
+ 0.1

30°

СВЕРЛАUC
ø 0.30 ~ ø 0.55 mm

UV
ø 0.30 ~ ø 0.75 mm

UH
ø 0.30 ~ ø 0.65 mm
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Ñâåðëà ñåðèè Under Cut (óâåëè÷åííûé äèàìåòð 
ðåæóùåé êðîìêè) ïðåäíàçíà÷åíû äëÿ ïîëó÷åíèÿ 
ìàëûõ ñêâîçíûõ è ïåðåõîäíûõ îòâåðñòèé. 
Ñïåöèàëüíàÿ çàòî÷êà ñâåðë ïîçâîëÿåò ïîëó÷èòü 
âûñîêîå êà÷åñòâî ñòåíîê îòâåðñòèé (øåðîõîâàòîñòü, 
îáâîëàêèâàíèå ñìîëîé è ò.ä.) ïðè ñîõðàíåíèè 
âûñîêîé òî÷íîñòè ñâåðëåíèÿ. Ñïëàâ êàðáèä 
âîëüôðàìà ñ âûñîêèì êîýôôèöèåíòîì 
ýëàñòè÷íîñòè, äåëàåò äàííûå ñâåðëà èäåàëüíûìè 
äëÿ ñâåðëåíèÿ âûñîêîïëîòíûõ ìíîãîñëîéíûõ 
ïå÷àòíûõ ïëàò.



Êîíóñíàÿ   
 ñåðäöåâèíà

 Êîíóñíàÿ

        ñåðäöåâèíà
Êîìïðîìèññ ìåæäó
òî÷íîñòüþ è 
êà÷åñòâîì ñòåíêè

 
Òî÷íîñòü 

  ïîçèöèîíèðîâàíèÿ
 Êà÷åñòâî ñòåíêè  

îòâåðñòèÿ
è îòâåðñòèÿ

0.30 5.0 UV UV L095DW
UC UC L558CW
UC NHU L020W
UH UHW

6 (5.8) UC NHU L042W
UV UV L238DW
UH UHW

0.35 5.0 UV UV J194W
UC UC L658BW
UH UHW

5.6 UC NHU L025CW
5.5 (6) UV UV L069FW

UV NHUV L087W
UH UHW

7.0 UV UV L287W
0.40 UV UV L092AW

UC NHU L036W
7.0 UH UHW
8.5 UH UHW

0.45 UV UV L119BW
UC UC L212W

7.0 UH UHW
8.5 UH UHW

0.50 6.5 UC UC L155EW
UV UV L083BW
UH UHW
UV UV L359DW
UH UHW

0.55 6.5 UC UC L214W
UV UV L207W
UH UHW
UV UV L359W
UH UHW

0.60 UV UV J293BW
UH UHW

0.65 UV UV J323W
UH UHW

0.70 8.5 UV UV J323
0.75 8.5 UV UV J323

8.5

7.0

8.5

8.5

Under cut

6.5

5.5

5.5

6.5

7.0

8.5

Ïðåèìóùåñòâà

6.5

6.5

SMALL DRILLS FOR HIGH DENSITY MULTI-LAYER BOARDS

Ø mm L mm
Òèï

 ñâåðëà
Ñåðèÿ

Ïðÿìîå ñâåðëî

Óëó÷øåííàÿ
 ãåîìåòðèÿ  

Nagaoka factory
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0.60 / 0.65 7.0 ST ST30
0.70 ~ 1.60 10.0 ST ST30
1.65 ~ 3.175 10.0 ST ST
0.80 ~ 1.60 10.0 UM UM35

MEDIUM RANGE DRILLS

Ø mm L 
mm

Òèï 
ñâåðëà

Ñåðèÿ 
Ïðÿìîå ñâåðëî Under cut

Ïðîòèâîñòîèò 
íàâèâêå ñòðóæêè

*3.20 ~ 3.95 12.0 ID ID30C
*4.00 ~ 6.50 12.0 ID ID30C
*6.55 ~ 8.00 12.0 ID ID30

Ñíèæàåò îñåâóþ 
íàãðóçêó íà øïèíäåëü

INVERSE DIAMETER DRILLS

Ø mm L mm

*ïî çàïðîñó

СВЕРЛАST
ø 0.60 ~ ø 3.175 mm

UM
ø 0.80 ~ ø 1.60 mm

ID30C
ø 3.20 ~ ø 8.00 mm

Chip breaker

Web thinning

S
T/

U
M

/I
D

30
C

Ñâåðëà ñåðèè Straight (ïðÿìîå ñâåðëî) 
îáåñïå÷èâàþò ýêîíîìè÷íîå ðåøåíèå ïî  ñâåðëåíèþ 
îòâåðñòèé äèàìåòðîì îò 0,6 äî 3,175 ìì, â 
øèðîêîì ñïåêòðå ìàòåðèàëîâ: FR1/FR2, CEM-1 è 
FR4.

ID30C ïðåäíàçíà÷åíû äëÿ ñâåðëåíèÿ îòâåðñòèé 
äèàìåòðîì îò 3,20 äî 8,00 ìì. Ñâåðëà ñåðèè ID30C 
çàòà÷èâàåòñÿ ïî ñïåöèàëüíîé òåõíîëîãèè ôèðìû 
Union Tool è èìåþò ýôôåêòèâíûé ñòðóæêîëîìàòåëü. 
Ïðåèìóùåñòâà ñâåðë ñîõðàíÿþòñÿ äàæå ïîñëå 
ïåðåçàòî÷êè.

Ñâåðëà ñåðèè UM ïðèíàäëåæàò ê òèïó Under Cut 
(óâåëè÷åííûé äèàìåòð ðåæóùåé êðîìêè). 
Êîíñòðóêöèÿ ñâåðëà çàðàáîòàíà ñ öåëüþ óëó÷øåíèÿ 
êà÷åñòâà ñòåíêè îòâåðñòèÿ ïðè ñâåðëåíèè 
âûñîêîïëîòíûõ ìíîãîñëîéíûõ ïå÷àòíûõ ïëàò.

Òèï
ñâåðëà

áåç ñòðóæêîëîìàòåëÿ è

Ñåðèÿ ïåðåìû÷êà

ñî ñòðóæêîëîìàòåëåì 
è çàóæåííàÿ ïåðåìû÷êà

áåç ñòðóæêîëîìàòåëÿ 
è çàóæåííàÿ ïåðåìû÷êà

Ïðåèìóùåñòâà
ñòàíäàðòíàÿ

Ïðåèìóùåñòâà / Ïðèìåíåíèå
Ïðîòèâîñòîèò

íàâèâêå ñòðóæêè ïëàò / êà÷åñòâî
äëÿ ìíîãîñëîéíûõäëÿ ñòàíäàðòíûõ

ïëàò äî 4 ñëîåâ

ñòåíêè îòâåðñòèÿ



0.50 ~ 0.65 4.7 / *6.7 SX SX24S / SX24M
0.70 ~ 1.60  *6.7 / 8.7 SX SX24M / SX24L
1.65 ~ 3.175 10.0 SX SX

SLOT DRILLING DRILLS

Ø mm L mm
Òèï 

ñâåðëà
Ñåðèÿ tuc rednUÏðÿìîå ñâåðëî

* upon request | auf Anfrage | sur demande | su richiesta | bajo pedido

СВЕРЛА SX
ø 0.50 ~ ø 3.175 mm S

XÑâåðëà ñåðèè SX ïðèíàäëåæàò ê òèïó Under Cut 
(óâåëè÷åííûé äèàìåòð ðåæóùåé êðîìêè). Ñâåðëà 
äàííîé ñåðèè ñïåöèàëüíî ðàçðàáîòàíû äëÿ 
ñâåðëåíèÿ ñëîòîâ. Èõ æåñòêîñòü óâåëè÷åíà äî 
ìàêñèìóìà. Êîíóñíàÿ ñåðäöåâèíà ñâåðëà  
ïîçâîëÿåò óâåëè÷èòü ñêîðîñòü ïîäà÷è, äëÿ 
óâåëè÷åíèÿ ïðîèçâîäèòåëüíîñòè. Ýòè îòëè÷èòåëüíûå 
îñîáåííîñòè ïîçâîëÿþò ïîëó÷èòü õîðîøèå 
ðåçóëüòàòû, äàæå ïðè ôîðìèðîâàíèè ñëîòîâ ñ 
äëèíîé â äâà äèàìåòðà ñâåðëà.

Ïðèìåíåíèå

 äëÿ ñâåðëåíèÿ ñëîòîâûõ îòâåðñòèé



Materiali
di CS

Matériaux
de CI V  m/min170 V 150 m/min

Materiales
de CI

SF FR4-

DF FR4-

MC

MF FR4-

DF FR4-

MS

MC FR4-

DC FR4-

MC

PCB
materials

CEM 1 / 3 CEM 1 / 3 CEM 1 / 3 CEM 1 / 3 CEM 1 / 3

FR 2 / 3 FR 2 / 3 FR 2 / 3 FR 2 / 3 FR 2 / 3

SS-FR4

DS-FR4

ML

ES-FR4

DS-FR4

ML

V 120 m/min V 100 m/min
Leiterplatten-
materialien

PCB
materials

ML

ML > 8

High Tg

BT resins

Polyimide

PE / PTFE PE / PTFE

Halogen free

Hoch Tg-

BT Harze-

Leiterplatten-
materialien

ML

ML > 8

Ohne Halogen

Polyimid

Haut Tg

Matériaux
de CI

MC

MC > 8

Résines BT

Polyimide

Non halog né é

Alto Tg

Materiali
di CS

MS

MS > 8

Resine BT

Polyimide

Senza alogeno

MC

MC > 8

Alto Tg

Resinas BT

Poliamida

Sin alógeno

Materiales
de CI

< Ø 0.8

< Ø 0.8

=> Ø 0.8

=> Ø 0.8

PE / PTFE PE / PTFE PE / PTFE

ПАРАМЕТРЫ СВЕРЛЕНИЯ

FR-4
Ø
mm min-1

160 000 0.8

0.9
5.6

5.6

5.5

1.1

1.3

1.3

0.9

1.0

1.2

1.5

1.6

1.9 15.2

15

15.1 2 ~ 3

20

19.9

1.0

1.1

1.4

1.6

1.8

2.4

2.5

1.25

1.4

5.7

6.9

6.7

7

7

8.1

8.3

8

10.4

10

6.81.7

2.0

2.0

2.7

3.2

1.5

1.7

2.1

2.4

2.5

3.0

3.6

3.0

3.6

3.8

0.050 5 4.0

5.0

6.0

8.0

10.0

1 ~ 2 

2 ~ 3 

4 ~ 6 

5 ~ 7 
3 ~ 4 

5 ~ 8 1 ~ 2

6 ~ 10 5 ~ 8

3 ~ 4

1 ~ 2

7 ~ 10 6 ~ 8 4 ~ 5 2 ~ 3 1 ~ 2

1 

1 - - 

- 

2
0.075
0.080

0.105

0.12

0.15

0.20

0.25

180 000

200 000

250 000

300 000

160 000

180 000

200 000

250 000

300 000

160 000

180 000

200 000

250 000

300 000

160 000

180 000

200 000

250 000

300 000

125 000

160 000

180 000

200 000

250 000

300 000

125 000

160 000

180 000

200 000

239 000

125 000

160 000

180 000

191 000

160 000 1.1 6.9

6.7

7 5.0

-

1

6.0

1 1

6.8

7

8.1

8.3

8

10.4

10

15.2

15

15.1

20

19.9

1.2

1.4

1.7

2.1

1.3

1.5

1.6

2.0

2.4

1.3

1.6

1.8

2.0

2.5

3.0

1.9

2.4

2.7

3.0

3.6

2.5

3.2

3.6

3.8

180 000

200 000

250 000

300 000

160 000

180 000

200 000

250 000

300 000

125 000

160 000

180 000

200 000

250 000

300 000

125 000

160 000

180 000

200 000

239 000

125 000

160 000

180 000

191 000

m/min µm/rev. m/min 0.1 mm 0.2 mm 0.4 mm 0.8 mm 1.0 ~ 1.2 mm 1.6 mm

N F f R Board thickness and stack height / Plattendicke und Stapelhöhe / Epaisseur du circuit et de l’empilage 
Spessore del circuito e spessore del pacco / Espesor del circuito y espesor de la pila 

2 ~ 4 layers / 2 ~ 4 Lagen / 2 ~ 4 couches / 2 ~ 4 strati / 2 ~ 4 capas 

mm

mm

min-1

min-1

m/min

m/min

µm/rev.

µm/rev.

m/min

m/min

0.1 mm

0.8 mm

0.2 mm 0.4 mm

1.0 ~ 1.2 mm

0.8 mm 1.0 ~ 1.2 mm

1.6 mm

1.6 mm

FR-4 6 ~ 8 layers / 6 ~ 8 Lagen / 6 ~ 8 couches / 6 ~ 8 strati / 6 ~ 8 capas 

0.105

0.12

0.15

0.20

0.25

1

1

2 ~ 3 1

8.0 1 ~ 2 1 ~ 2

10.0 2 ~ 3 2 1 ~ 2
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FR-4 
Double sided ~ 4 layers / Doppelseitig ~ 4 Lagen  
Double face ~ 4 couches / Doppia faccia ~ 4 strati  
Doble cara ~ 4 capas 

Ø N F f N F f R 
mm min ֿ ¹ m/min  µm/rev. min ֿ ¹ m/min  µm/rev. m/min  1.6 mm  

125 000  2.8 22 125 000 2.5 20 12.0 
160 000  3.6 23 160 000 3.2 20 12.0 2 0.30 

180 000  4.0 22 - - - - - 
125 000  3.0 24 125 000 2.8 22 12.0 0.35 
155 000  3.7 24 137 000 3.1 23 12.0 2 

125 000  3.4 27 120 000 2.9 24 15.0 2 ~ 3  0.40 
135 000  3.7 27 - - - - - 

0.45 120 000  3.5 29 106 000 27 18.0 
0.50 108 000  3.4 32 95 000 31 
0.55 98 000  37 87 000 

2.9 
33 

0.60 90 000  3.6 40 80 000 38 
0.65 83 000  45 73 000 3.0 41 

3 

0.70 77 000  3.7 48 68 000 46 
0.75 72 000  3.8 64 000 3.1 48 
0.80 68 000  3.6 60 000 3.0 50 
0.85 64 000  3.4 

53 
56 000 2.9 52 

0.90 60 000  3.3 55 53 000 2.8 53 
0.95 57 000  3.2 56 50 000 2.7 
1.00 54 000  3.1 57 48 000 2.6 54 

1.05 51 000  3.0 59 45 000 2.5 
1.10 49 000  2.9 59 43 000 56 

1.15 47 000  2.8 42 000 2.4 57 
1.20 45 000  2.7 60 40 000 2.3 
1.25 43 000  2.6 61 38 000 58 

1.30 42 000  2.5 37 000 2.2 59 
1.35 40 000  2.4 60 35 000 2.1 60 
1.40 39 000  2.3 59 34 000 2.0 59 
1.45 37 000  2.2 60 33 000 58 
1.50 36 000  58 32 000 1.9 59 
1.55 35 000  2.1 60 31 000 1.8 58 
1.60 34 000  2.0 59 30 000 57 
1.65 33 000  58 29 000 1.7 59 
1.70 32 000  1.9 59 28 000 57 
1.75 31 000  1.8 58 
1.80 30 000  57 27 000 1.6 59 

1.85 29 000  1.7 59 26 000 1.5 58 
1.90 25 000 56 
1.95 

28 000  57 

2.00 27 000  
1.6 

59 24 000 1.4 58 

2.05 
2.10 

26 000  1.5 58 23 000 1.3 57 

2.15 
2.20 25 000  56 22 000 55 

2.25 
2.30 24 000  

1.4 
58 21 000 

1.2 
57 

2.35 
2.40 

23 000  57 

2.45 
2.50 

22 000  
1.3 

59 

2.55 
2.60 

21 000  1.2 57 

2.65 ~  
3.175 20 000  1.1 55 

20 000 1.1 55 

4 

3.20 ~  
3.95 25 000  0.8 32 25 000 0.8 32 

4.00 ~  
4.95 0.7 35 0.7 35 

5.00 ~  
5.95 0.8 40 0.8 40 

6.00 ~  
8.00 

20 000  

0.7 35 

20 000 

0.7 35 

25.0 

2 ~ 4  

6 ~ 8 layers / 6 ~ 8 Lagen / 6 ~ 8 couches /
6 ~ 8 strati / 6 ~ 8 capas 

Board thickness and stack height 
Plattendicke und Stapelhöhe 

Epaisseur du circuit et de l’empilage 
Spessore del circuito e spessore del pacco 

Espesor del circuito y espesor de la pila 
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ПАРАМЕТРЫ СВЕРЛЕНИЯ

ÔÎÐÌÓËÛ ÄËß ÂÛ×ÈÑËÅÍÈß ÏÀÐÀÌÅÒÐÎÂ ÑÂÅÐËÅÍÈß TING DRILLING CON–

V(m/min)

F(m/min)

N(min-1)

f (mm/rev.)

V =

F =

N =

f =

N x π x ø
1000

f x N
1000

V x 1000
π x ø (mm)

F x 1000
N

Method of slot drilling | Methode zur Langlochbohrung | Méthode pour la production des trous oblongs | Metodo per la foratura di cave | Método de taladrado de ranuras 

 

Method of slot drilling | Methode zur Langlochbohrung | Méthode pour la production des trous oblongs | Metodo per la foratura di cave | Método de taladrado de ranuras 

Suitable (high precision)
Geeignet (hoche Präzision)
Approprié (haute précision)
Appropriato (alta precisione)
Apropiado (alta precisión)

Lenght of slot drilling
Länge der Langlochbohrung
Longueur du trou oblong
Lunghezza della cava
Longitud de la ranura

Unsuitable (bends easily)
Nicht geeignet (verbiegt leicht)
Pas approprié (plie facilement)
Non appropriato (piega facilmente)
Inapropiado (dobla fácilmente)

Length of slot drilling
Länge der Langlochbohrung
Longueur du trou oblong
Lunghezza della cava
Longitud de la ranura
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Ñêîðîñòü ðåçàíèÿ

Ïîäà÷à

×àñòîòà âðàùåíèÿ 
øïèíäåëÿ

Ñèëà ðåçàíèÿ



МАРКИРОВКА НА ХВОСТОВИКЕ ИНСТРУМЕНТА

Straight Type

Under cut type

Te
ch

ni
ca

l T
er

m
in

ol
og

y

Ðàçìåð ñâåðëà ëåãêî èäåíòèôèöèðóåòñÿ ñ ïåðâîãî 
âçãëÿäà. Ïðåäîòâðàùàåò îøèáêè îïåðàòîðà è 
ïîâûøàåò ýôôåêòèâíîñòü åãî ðàáîòû. "S"- îçíà÷àåò 
òèï straight / "U"- îçíà÷àåò òèï undercut.



0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 10 20 30 40 50

non coated carbide

ULF coated carbide

ULF coating / Beschichtung /

Сверла Union tool с покрытием ULF переворачивают устоявшиеся представления о микросверлах 

ULF U L F U L F: nion Tool ubricant ilm, ltra ong-life ilm

ULF Долгий срок службы

Результаты

Сравнение коэффициента трения карбид-
вольфрама с покрытием ULF и без него

Ball on disk test
Substrate: MCL-E-679FGR t0.8 mm without Cu layer
Used sphere: W-Co S6 mm
Turning radius: 2.5 mm
Velocity: 100 mm/s
Sampling: 5 Hz
Test load: 5 N
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Frictional distance (m)

Сравнение стойкости сверла к излому с покрытием 
ULF  и без него
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10'000

8'000

6'000

4'000

2'000

non coated

Drilling conditions
Drill: Ø 0.105 x 1.7 mm
PCB: MCL-E-679FGM t0.11 mm (double sided) x 7 boards
Entry board: LE900
Backup board: t1.5 mm Bake

0

ULF non coated non coatedULF ULF

N: 300 krpm
F: 3.0 m/min

200 krpm
2.0 m/min

160 krpm
1.6 m/min

Низкий коэф. 
трения

Хорошее
удаление
стружки

Высокая 
эффектив

ность

Достигается долгий срок службы, высокое качество стенки отверстия и высокое 
соотношение H/d!

Низкий коэффициент трения Стойкость к излому

Коэффициент трения снижается при работе 
с базовыми материалами

Стойкость микросвёрл улучшается при 
применении покрытия ULF

Стойкость
к излому
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0 10 20 30 40 50

non coated carbide

ULF coated carbide

Low Friction Coefficient Breakage Resistant

ULF покрытие

Union tool's ULF coted drills overturns the conventional wisdom for ultra micro PCB drills

ULF U L F U L F: nion Tool ubricant ilm, ltra ong-life ilm

ULF Ultra long life

Attains longer tool life, excellent hole quality and high aspect ratio!

Breakage resistance of ultra micro
drills is improved by ULF coating

SynthesisSynthesis

Good chip
evacuation

Low friction
coefficient

High
efficiency

Comparison of friction coefficient
between ULF and non coated carbide

Ball on disk test
Substrate: MCL-E-679FGR t0.8 mm without Cu layer
Used sphere: W-Co S6 mm
Turning radius: 2.5 mm
Velocity: 100 mm/s
Sampling: 5 Hz
Test load: 5 N
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Frictional distance (m)

Comparison of tool breakage life
between non coated and ULF coated drill

ULF coating will take micro drill bit design to the next stage.
We will develop drill bit geometries in accordance with the characteristics of to meet further long life and increasedULF 
stack height requests.
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Drilling conditions
Drill: Ø 0.105 x 1.7 mm
PCB: MCL-E-679FGM t0.11 mm (double sided) x 7 boards
Entry board: LE900
Backup board: t1.5 mm Bake

0

ULF non coated non coatedULF ULF

N: 300 krpm
F: 3.0 m/min

200 krpm
2.0 m/min

160 krpm
1.6 m/min

Friction coefficient decreased
on base material surface

Improved surface lubrication

coefficient
Low friction Good chip

evacuation
High

efficiency

Attains longer tool life, excellent hole quality and high aspect ratio!

Low Friction Coefficient Breakage Resistant

Friction coefficient decreased
on base material surface

Improved surface lubrication

Breakage resistance of ultra micro
drills is improved by ULF coating

Breakage
resistant
Breakage
resistant

DIAMOND coating/Beschichtung/
revêtement/rivestimento/revestimiento

Diamond and graphite are both composed of carbon
elements, but due to the ionic bonding structure,
diamond has hard characteristics.

The wearing of the cutting edges for the
«DC series» is extremely small

Tool life until breakage

1'000

Cutting Edge Wearing
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Routing conditions
Router: Ø 2.4 x 10.5 mm
PCB: R1705UX t1.6 mm (no copper) x 4 boards
N: 30'000 min-1
F: 1.04 m/min
f: 34.7 µm/rev

«DC series» achieved 400 m long routing«DC series» achieved 400 m long routing
distance without any breakage

Hardness comparison of coatingHardness comparison of coating

The newly developed routers coated with diamond
have an extremely higher degree of hardness when
compared to other types of coatings. 

Graphite structure
(SP2)

Amorphous
structure

(DLC) CrN

TiN

TiALN
DIAMOND

coating

Natural
diamond

Vickers (Hv)

After 120 m

2'400 2'600 8'000 9'000 10'000

100

non coated router
Ø 2.4 mm DIAMOND

coated router
Ø 2.4 mm

200

0

400

300

long tool lifelong tool life hard edgehard edge

non coated router
Ø 2.4 mm DIAMOND

coated router
Ø 2.4 mm

over 400 mover 400 m

Characteristics of diamondCharacteristics of diamond

After 400 m

Diamond structure
(SP3)

distance without any breakage
The wearing of the cutting edges for the

«DC series» is extremely small

U
LF
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DIAMOND алмазоподобное покрытие

Срок службы инструмента

1'000

Износ режущей кромки
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Routing conditions
Router: Ø 2.4 x 10.5 mm
PCB: R1705UX t1.6 mm (no copper) x 4 boards
N: 30'000 min-1
F: 1.04 m/min
f: 34.7 µm/rev

Твердость различных покрытий

Graphite structure
(SP2)

Amorphous
structure

(DLC) CrN

TiN

TiALN
DIAMOND

coating

Natural
diamond

Vickers (Hv)

After 120 m

2'400 2'600 8'000 9'000 10'000

100

non coated router
Ø 2.4 mm DIAMOND

coated router
Ø 2.4 mm

200

0

400

300

long tool lifelong tool life hard edgehard edge

non coated router
Ø 2.4 mm DIAMOND

coated router
Ø 2.4 mm

over 400 mover 400 m

Характеристики алмаза

After 400 m

Diamond structure
(SP3)

Фрезы серии DC отработали 400 метров без 
поломки

Фрезы серии DC  имеют чрезвычайно низкий 
износ режущей кромки

D
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È àëìàç è ãðàôèò ñîñòîÿò èç óãëåðîäà, íî 
áëàãîäàðÿ äðóãîé êðèñòàëè÷åêîé ñòðóêòóðå 
àëìàç èìååò âûñîêóþ ïðî÷íîñòü è òâåðäîñòü.

Íîâûå ôðåçû ñ àëìàçîïîäîáíûì ïîêðûòèåì,  
èìåþò ÷ðåçâû÷àéíî âûñîêóþ ñòåïåíü òâåðäîñòè 
ïî ñðàâíåíèþ ñ äðóãèìè òèïàìè ïîêðûòèé.



ФРЕЗЫRCM
ø 0.6 ~ ø 3.175 mm

RHM
ø 0.6 ~ ø 3.175 mm

R
C

M

R
H

M

RCM

RHM

R
C

M
/R

H
M

Ìóëüòèïåðüåâûå ôðåçû RCM èìåþò àëìàçíóþ 
ãåîìåòðèþ îãðàíêè. Ðåêîìåíäîâàíû äëÿ îáðàáîòêè 
êîíòóðà ïå÷àòíûõ ïëàò íà îñíîâå âñåõ îñíîâíûõ 
ìàòåðèàëîâ. Ôðåçåðîâàíèå ïðîèñõîäèò ñ îòâîäîì 
ñòðóæêè ââåðõ, ÷òî ïîçâîëÿåò ïîëó÷èòü ãëàäêî 
îáðàáîòàííóþ ïîâåðõíîñòü.

Ëåâîñòîðîííèå ìóëüòèïåðüåâûå ôðåçû RHM ñ 
àëìàçíîé ãåîìåòðèåé îãðàíêè è îòâîäîì ñòðóæêè 
âíèç, äëÿ ñíèæåíèÿ óðîâíÿ îáðàçîâàíèÿ çàóñåíöåâ. 
Ïðåäíàçíà÷åíû äëÿ âûñîêîñêîðîñòíîãî 
ôðåçåðîâàíèÿ è ðåêîìåíäîâàíû äëÿ îñíîâíûõ 
ðàáîò ïî êîíòóðó ïå÷àòíûõ ïëàò.
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FT

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.6 / 0.7 4.0 RCM RCM FT
0.8 4.5 / 5.5 RCM RCM FT / RCM DP
0.9 4.5 / 5.5 RCM RCM FT
1.0 / 1.1 4.5 / 6.5 RCM RCM FT / RCM DP
1.2 5.0 / 6.5 RCM RCM FT / RCM DP
1.3 5.0 / 6.5 RCM RCM FT
1.4 5.0 / 6.5 RCM RCM FT 
1.5 6.5 / 8.0 RCM RCM FT
1.6 6.5 / 8.0 RCM RCM FTH / RCM DP
1.7 / 1.8 6.5 / 8.0 RCM RCM FT
1.9 8.0 RCM RCM FT
2.0 8.0 / 9.5 RCM RCM FTH / RCM DP
2.1 / 2.2 8.0 RCM RCM FT
2.3 9.5 RCM RCM FTH
2.4 9.5 RCM RCM FTH / RCM DP
2.5 9.5 RCM RCM FT / RCM DP
2.6 ~ 2.9 9.5 RCM RCM FT
3.0 10.0 RCM RCM FT / RCM DP
3.1 10.0 RCM RCM FT
3.175 10.0 RCM RCM FT / RCM DP

FT

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.6 4.0 RHM RHM FT
0.8 / 0.9 4.5 RHM RHM FT
1.0 / 1.1 4.5 / 6.5 RHM RHM FT
1.2 ~ 1.4 5.0 / 6.5 RHM RHM FT
1.5 ~ 1.8 6.5 / 8.0 RHM RHM FT
1.9 ~ 2.2 8.0 / 9.5 RHM RHM FT
2.3 ~ 2.9 9.5 RHM RHM FT
3.0 ~ 3.175 10.0 RHM RHM FT

LEFT HAND DIAMOND CUT ROUTERS FOR A REDUCED LEVEL OF 
BURRS ON GENERAL CONTOUR ROUTING

Ø mm L mm
Router 
type

Label description DP   
(not available)

Applications (down draft chip evacuation) 

STANDARD RIGHT HAND DIAMOND CUT ROUTERS FOR GENERAL 
CONTOUR ROUTING

Ø mm L mm
Тип

фрезы
Применение (отвод стружки вверх)Серия DP

FT

DP

FT

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.6 / 0.7 4.0 RCM RCM FT
0.8 4.5 / 5.5 RCM RCM FT / RCM DP
0.9 4.5 / 5.5 RCM RCM FT
1.0 / 1.1 4.5 / 6.5 RCM RCM FT / RCM DP
1.2 5.0 / 6.5 RCM RCM FT / RCM DP
1.3 5.0 / 6.5 RCM RCM FT
1.4 5.0 / 6.5 RCM RCM FT 
1.5 6.5 / 8.0 RCM RCM FT
1.6 6.5 / 8.0 RCM RCM FTH / RCM DP
1.7 / 1.8 6.5 / 8.0 RCM RCM FT
1.9 8.0 RCM RCM FT
2.0 8.0 / 9.5 RCM RCM FTH / RCM DP
2.1 / 2.2 8.0 RCM RCM FT
2.3 9.5 RCM RCM FTH
2.4 9.5 RCM RCM FTH / RCM DP
2.5 9.5 RCM RCM FT / RCM DP
2.6 ~ 2.9 9.5 RCM RCM FT
3.0 10.0 RCM RCM FT / RCM DP
3.1 10.0 RCM RCM FT
3.175 10.0 RCM RCM FT / RCM DP

FT

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.6 4.0 RHM RHM FT
0.8 / 0.9 4.5 RHM RHM FT
1.0 / 1.1 4.5 / 6.5 RHM RHM FT
1.2 ~ 1.4 5.0 / 6.5 RHM RHM FT
1.5 ~ 1.8 6.5 / 8.0 RHM RHM FT
1.9 ~ 2.2 8.0 / 9.5 RHM RHM FT
2.3 ~ 2.9 9.5 RHM RHM FT
3.0 ~ 3.175 10.0 RHM RHM FT

LEFT HAND DIAMOND CUT ROUTERS FOR A REDUCED LEVEL OF 
BURRS ON GENERAL CONTOUR ROUTING

Ø mm L mm
Тип

фрезы
Серия DP   

(not available)

Применение (отвод стружки вниз)

STANDARD RIGHT HAND DIAMOND CUT ROUTERS FOR GENERAL 
CONTOUR ROUTING

Ø mm L mm
Router 
type

)noitaucavepihctfardpu(snoitacilppAnoitpircsedlebaL DP

Ñíèæåíèå êîëè÷åñòâà
çàóñåíöåâ 

R
C

M
/R

H
M

Òî÷íîñòü ðàçìåðîâ

Ñîïðîòèâëåíèå èçëîìó

Èçíîñîñòîéêîñòü

Âûâîä ñòðóæêè 

"Ëàñòî÷êèí õâîñò"

"Ñâåðëî"



ФРЕЗЫSC
ø 0.5 ~ ø 3.175 mm

RLE
ø 0.8 ~ ø 2.4 mm

S
C

R
LE

S
C

/R
LE

Ïðàâîñòîðîííèå ôðåçû ñ îòâîäîì ñòðóæêè ââåðõ 
ñî ñïåöèàëüíîé ãåîìåòðèåé "Chip Breaker". 
Ðåêîìåíäîâàíû äëÿ îáðàáîòêè êîíòóðà ïå÷àòíûõ 
ïëàò íà îñíîâå âñåõ îñíîâíûõ ìàòåðèàëîâ.
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FT

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.5 2.5 SC SC FT
0.6 3.0 SC SC FT
0.7 4.0 SC SC FT
0.8 4.0 / 5.5 SC SC FT / SC DP
0.9 4.0 / 5.5 SC SC FT / SC DP
1.0 / 1.1 4.5 / 6.5 SC SC FT / SC DP
1.2 5.0 / 6.5 SC SC FT / SC DP
1.3 5.0 / 6.5 SC SC FT / SC DP
1.4 5.0 / 6.5 SC SC FT / SC DP
1.5 6.5 / 8.0 SC SC FT / SC DP
1.6 6.5 / 8.0 SC SC FT / SC DP
1.7 / 1.8 6.5 / 8.0 SC SC FT / SC DP
1.9 8.0 SC SC FT
2.0 8.0 / 9.5 SC SC FT / SC DP
2.1 8.0 SC SC FT
2.2 8.0 SC SC FT / SC DP
2.3 9.5 SC SC FT
2.4 / 2.5 9.5 SC SC FT / SC DP
2.6 ~ 2.8 9.5 SC SC FT
3.0 ~ 3.175 10.0 SC SC FT

FT

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.8 / 0.9 4.5 RLE RLE FT
1.0 4.5 / 5.0 / 6.5 RLE RLE FT
1.2 / 1.4 5.0 / 6.5 RLE RLE FT
1.5 / 1.6 6.5 / 8.0 RLE RLE FT / RLES FT
1.8 8.0 RLE RLES FT
2.0 8.0 / 9.5 RLE RLES FT
2.4 9.5 RLE RLES FT

Применение

STANDARD CHIP BREAKER ROUTERS FOR GENERAL CONTOUR 
ROUTING

Ø mm L mm
Router 
type

Label 
description

ApplicationsDP

IMPROVED CHIP BREAKER ROUTERS FOR A BETTER CHIP 
EVACUATION AND IMPROVED ACCURACY

Ø mm L mm
Тип 

фрезы
Серия DP  

(not available)

FT

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.5 2.5 SC SC FT
0.6 3.0 SC SC FT
0.7 4.0 SC SC FT
0.8 4.0 / 5.5 SC SC FT / SC DP
0.9 4.0 / 5.5 SC SC FT / SC DP
1.0 / 1.1 4.5 / 6.5 SC SC FT / SC DP
1.2 5.0 / 6.5 SC SC FT / SC DP
1.3 5.0 / 6.5 SC SC FT / SC DP
1.4 5.0 / 6.5 SC SC FT / SC DP
1.5 6.5 / 8.0 SC SC FT / SC DP
1.6 6.5 / 8.0 SC SC FT / SC DP
1.7 / 1.8 6.5 / 8.0 SC SC FT / SC DP
1.9 8.0 SC SC FT
2.0 8.0 / 9.5 SC SC FT / SC DP
2.1 8.0 SC SC FT
2.2 8.0 SC SC FT / SC DP
2.3 9.5 SC SC FT
2.4 / 2.5 9.5 SC SC FT / SC DP
2.6 ~ 2.8 9.5 SC SC FT
3.0 ~ 3.175 10.0 SC SC FT

FT

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.8 / 0.9 4.5 RLE RLE FT
1.0 4.5 / 5.0 / 6.5 RLE RLE FT
1.2 / 1.4 5.0 / 6.5 RLE RLE FT
1.5 / 1.6 6.5 / 8.0 RLE RLE FT / RLES FT
1.8 8.0 RLE RLES FT
2.0 8.0 / 9.5 RLE RLES FT
2.4 9.5 RLE RLES FT

Applications

STANDARD CHIP BREAKER ROUTERS FOR GENERAL CONTOUR
ROUTING

Ø mm L mm
Тип 

фрезы
Серия ПрименениеDP

IMPROVED CHIP BREAKER ROUTERS FOR A BETTER CHIP 
EVACUATION AND IMPROVED ACCURACY

Ø mm L mm
Router 
type

Label 
description

DP  
(not available)

FT

DP

S
C

/R
LE

"Ëàñòî÷êèí õâîñò"

"Ñâåðëî"

Òî÷íîñòü ðàçìåðîâ

Âûâîä ñòðóæêè

Èçíîñîñòîéêîñòü

Ñîïðîòèâëåíèå èçëîìó

Ñíèæåíèå êîëè÷åñòâà
çàóñåíöåâ 



FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

2.54.0 RP RP20
5.0 RP RP20
6.0 RP RP20

0.

0.3

7.0 RP RP20
5.4

4
9.0 / 8.0 RP RP20

5.6 / 5.40.1 RP RP20
5.61.1 RP RP20

5.6 / 0.52.1 RP RP20
0.53.1 RP RP20
0.54.1 RP RP20

1.5 / 1.6 6.5 / 8.0 RP RP20
0.6

5.9

 7.1
5.68.1

RP RP20

2.0 / 2.2 / 2.4 / 2.5 8.0
RP RP20

3.0 / 3.175
RP RP20

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

5.40.1/8.0 RS RS20
0.52.1 RS RS20

5.6/0.45.1 RS RS20
5.68.1/6.1 RS RS20

2.0 / 2.4 / 2.5 8.0 RS RS20
5.90.3 RS RS20

RIGHT HAND 2 FLUTE SLITTING ROUTERS

Ø mm L mm
Тип

фрезы
Серия Применение (отвод стружки вверх)

LEFT HAND 2 FLUTE SLITTING ROUTERS

Ø mm L mm
Router 
type

Label description Applications (down draft chip evacuation) 

0.3

RP RP20

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

2.54.0 RP RP20
5.0 RP RP20
6.0 RP RP20

0.

0.3

7.0 RP RP20
5.4

4
9.0/8.0 RP RP20

5.6/5.40.1 RP RP20
5.61.1 RP RP20

5.6/0.52.1 RP RP20
0.53.1 RP RP20
0.54.1 RP RP20

1.5 / 1.6 6.5 / 8.0 RP RP20
0.6

5.9

7.1
5.68.1

RP RP20

2.0 / 2.2 / 2.4 / 2.5 8.0
RP RP20

3.0 / 3.175
RP RP20

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

5.40.1 / 8.0 RS RS20
0.52.1 RS RS20

5.6 / 0.45.1 RS RS20
5.68.1 / 6.1 RS RS20

2.0 / 2.4 / 2.5 8.0 RS RS20
5.90.3 RS RS20

RIGHT HAND 2 FLUTE SLITTING ROUTERS

Ø mm L mm
Router 
type

Label description Applications (up draft chip evacuation)

LEFT HAND 2 FLUTE SLITTING ROUTERS

Ø mm L mm
Тип 

фрезы
Серия Применение (отвод стружки вниз) 

0.3

RP RP20

RP
ø 0.4 ~ ø 3.175 mm

RS
ø 0.8 ~ ø 3.0 mm

ФРЕЗЫ

R
P

R
S

R
P

/R
S

Äâóõïåðüåâûå ôðåçû RP (RPU) ïðåäíàçíà÷åíû äëÿ 
ðàñêðîÿ ïðåïðåãà, è ìÿãêèõ áàçîâûõ ìàòåðèàëîâ ñ 
îòâîäîì ñòðóæêè ââåðõ. Ñïåöèàëüíàÿ ãåîìåòðèÿ 
ïîçâîëÿåò ðàáîòàòü áåç ïðåäâàðèòåëüíîãî 
ñâåðëåíèÿ.

Äâóõïåðüåâûå ôðåçû RS ïðåäíàçíà÷åíû äëÿ 
ðàñêðîÿ ïðåïðåãà, è ìÿãêèõ áàçîâûõ ìàòåðèàëîâ ñ 
îòâîäîì ñòðóæêè âíèç. Ñïåöèàëüíàÿ ãåîìåòðèÿ 
ïîçâîëÿåò ðàáîòàòü áåç îáðàçîâàíèÿ çàóñåíöåâ 
äàæå ïðè íèçêîì äàâëåíèè ïðèæèìíîé ïÿòû.
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FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.25.0 SF SF
0.8 / 0.9 4.0 SF SF
1.0 / 1.1 4.5 SF SF
1.2 / 1.3 / 1.4 5.0 SF SF
1.5 / 1.6 / 1.8 6.5 SF SF

0.80.2 SF SF
2.4 / 2.5 / 3.0 / 3.175 9.5 SF SF

SINGLE FLUTE SLITTING ROUTERS

Ø mm L mm
Тип

фрезы
Серия Применение

SF
ø 0.5 ~ ø 3.175 mm

ФРЕЗЫ

S
FÎäíîïåðüåâûå ôðåçû SF ïðåäíàçíà÷åíû äëÿ 

îáðàáîòêè ìÿãêèõ ìàòåðèàëîâ, òàêèõ êàê òåôëîí, à 
òàêæå ãèáêèõ ïå÷àòíûõ ïëàò. Åäèíñòâåííàÿ áîëüøàÿ 
êàíàâêà, ðàáîòàþùàÿ ñ îòâîäîì ñòðóæêè ââåðõ, 
ïîçâîëÿåò ïðåâîñõîäíî óäàëÿòü îáðàçóþùóþñÿ 
ñòðóæêó, áåç åå íàãðåâà. ×òîáû èçáåæàòü 
âèáðàöèþ ïàêåòà è, ñëåäîâàòåëüíî, îáðàçîâàíèÿ 
çàóñåíöåâ. Ïðè ôðåçåðîâàíèè ñòîïêè òîíêèõ 
ìàòåðèàëîâ, óáåäèòåñü â öåëîñòíîñòè ïàêåòà è 
ñîîòâåòñòâóþùåì äàâëåíèè ïðèæèìíîé ïÿòû.



RPU
ø 0.6 ~ ø 3.0 mm

R
P

U

R
A

U

RAU
ø 2.0 ~ ø 2.4 mmR

P
U

/R
A

U

2-õ ïåðüåâûå ôðåçû ñ ïîêðûòèåì ULF äëÿ 
àëþìèíèåâûõ è äðóãèõ ìåòàëëîâ ïîçâîëÿþò äîñòè÷ü 
ãëàäêîé ïîâåðõíîñòè áåç çàóñåíöåâ. Ñåðèÿ RPU 
èñïîëüçóþòñÿ ïðè ôðåçåðîâàíèè ïëàò ñ òîëùèíîé 
äî 1,6 ìì, òîãäà êàê ñåðèÿ RAU èñïîëüçóåòñÿ ïðè 
ôðåçåðîâàíèè áîëåå òîëñòûõ ïëàò èëè êîãäà 
íåîáõîäèìî ïðîñâåðëèòü áîëüøîå êîëè÷åñòâî 
îòâåðñòèé.

ФРЕЗЫ
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sновая серия фрез RPU/RAU
ALUMINIUM ROUTING PERFORMANCE OF ULF COATED ROUTER

Work material: aluminium (A5052) + insulating layer 0.08 mm, 1 x 1.08 mm N: 30’000 rpm - F: 0.5 m/min

ULF coated

Conventional
non coated

Routing Conditions

LESS BURRS & HIGH SPEED MACHINING

RPU Ø 2.0 X 8 MM

CUTTING EDGE

FT point EM point DP point

0.6 3.0 RPU RPU EM
1.2 6.5 RPU

RPU
RPU EM

6.0 RPU EM
6.5 RPU

RPU RPU20
RAU RAU

9.0 RPU EM
2.1 8.0 RPU

RPU RPU20
RAU

9.5 RPU
12.0 RPU EM RPU20 EM

3.0

2 FLUTE "ULF" COATED ROUTERS FOR NON FERROUS METALS

Применение

2.4 8.0
RAU

2.0 8.0

RPU20 EM

1.5 6.5
RPU20 F987
RPU20 EM
RPU20 EM
RPU20

1.6

Ø 
mm

RPU20 / RPU EM
RPU20

L mm
Серия

Алюминий (Al) ≤ 1.6 mm 
thick

Алюминий (Al) ≥ 1.6 mm 
thick

Медь (Cu)

Тип фрезы

RPU20

RPU20

Start After 7 m

Start After 7 m

After 7 m

new RPU/RAU Series
ALUMINIUM ROUTING PERFORMANCE OF ULF COATED ROUTER

Work material: aluminium (A5052) + insulating layer 0.08 mm, 1 x 1.08 mm N: 30’000 rpm - F: 0.5 m/min

ULF coated

Conventional
non coated

Routing Conditions

МЕНЬШЕ ЗАУСЕНЦЕВ И ВЫСОКАЯ СКОРОСТЬ

RPU Ø 2.0 X 8 MM

РЕЖУЩАЯ КРОМКА

new RPU/RAU Series
ALUMINIUM ROUTING PERFORMANCE OF ULF COATED ROUTER

Рабочий материал: алюминий (A5052)+изоляционный слой 0.08 mm, 1 x 1.08 mm N: 30’000 rpm - F: 0.5 m/min

ULF coated

Conventional
non coated

Режимы фрезерования

LESS BURRS & HIGH SPEED MACHINING

RPU Ø 2.0 X 8 MM

CUTTING EDGE

After 7 m

R
P

U
/R

A
U



FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.38.0 RA RA
0.40.1 RA RA
0.52.1 RA RA
5.66.1 RA RA

2.0 / 2.4 / 3.0 8.0 RA RA

2 FLUTE ROUTERS FOR NON FERROUS METALS

Ø mm L mm
Тип фрезы Серия Применение

RA
ø 0.8 ~ ø 3.0 mm

ФРЕЗЫ

R
A

Äâóõïåðüåâûå ôðåçû RA èìåþò îñòðûé óãîë 
ðåæóùåé êðîìêè è  ðàçðàáîòàíû ñïåöèàëüíî äëÿ 
îáðàáîòêè àëþìèíèÿ, ìåäè è ò.ä.
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FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

°09/°06/°030.1 RV RV
°09/°065.1 RV RV

1.6 / 2.0 / 3.0 / 3.175 30° / 60° / 90° RV RV

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.48.0 RI RI
5.40.1 RI RI

1.5 / 1.6 / 2.0 / 2.4 6.5 RI RI
0.10571.3 RI RI

V-GROOVE ROUTERS

Ø mm
Point angle Router 

type
Label 

description
Applications

NOTCHED STRAIGHT 3 FLUTE ROUTERS

Ø mm L mm
Тип 

фрезы
Серия Применение

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

°09 / °06 / °030.1 RV RV
°09 / °065.1 RV RV

1.6 / 2.0 / 3.0 / 3.175 30° / 60° / 90° RV RV

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.48.0 RI RI
5.40.1 RI RI

1.5 / 1.6 / 2.0 / 2.4 6.5 RI RI
0.10571.3 RI RI

V-GROOVE ROUTERS

Ø mm
Угол Тип 

фрезы
Серия Применение

NOTCHED STRAIGHT 3 FLUTE ROUTERS

Ø mm L mm
Router 
type

Label 
description

Applications

RV
ø 1.0 ~ ø 3.175 mm

RI
ø 0.8 ~ ø 3.175 mm

ФРЕЗЫ

R
V

R
I

RV

RI

R
V

/R
I

Ôðåçû RV ïðåäíàçíà÷åíû äëÿ ôîðìèðîâàíèÿ V- 
îáðàçíûõ áîðîçäîê è ãðàâèðîâêè. Îáåñïå÷èâàþò 
ñòàáèëüíîå ôðåçåðîâàíèå áåç çàóñåíöåâ è 
íåðîâíîñòåé.

Ôðåçû RI ïðåäíàçíà÷åíû äëÿ îáðàáîòêè êîíòóðà 
ïå÷àòíûõ ïëàò íà îñíîâå ñòåêëîòåêñòîëèòà è 
öâåòíûõ ìåòàëëîâ, îáåñïå÷èâàÿ âåëèêîëåïíóþ 
ïîâåðõíîñòü îáðàáîòêè.



FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.28.0 SI SI
0.31.1/0.1 SI SI
0.46.1/5.1 SI SI

2.0 / 2.5 / 3.0 6.0 SI SI

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.40.1 IC IC
6.25.1 IC IC
3.30.2 IC IC
4.10.3 IC IC

STRAIGHT 2 FLUTE ROUTERS

Ø mm L mm
Router 
type

Label 
description

Applications (spot facing)

TAPER 2 FLUTE ROUTERS

Ø mm L mm
Тип 

фрезы
Серия Применение

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.28.0 SI SI
0.31.1 / 0.1 SI SI
0.46.1 / 5.1 SI SI

2.0 / 2.5 / 3.0 6.0 SI SI

FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.40.1 IC IC
6.25.1 IC IC
3.30.2 IC IC
4.10.3 IC IC

STRAIGHT 2 FLUTE ROUTERS

Ø mm L mm
Тип 

фрезы
Серия Применение

TAPER 2 FLUTE ROUTERS

Ø mm L mm
Router 
type

Label 
description

Applications (spot facing)

SI
ø 0.8 ~ ø 3.0 mm

IC
ø 1.0 ~ ø 3.0 mm

ФРЕЗЫ

S
I

IC

SI

IC

S
I/

IC

Äâóõïåðüåâûå ïðÿìûå ôðåçû SI ïðåäíàçíà÷åíû äëÿ 
îêàíòîâêè ñëîòîâ, è âåðòèêàëüíîãî ôðåçåðîâàíèÿ 
óãëóáëåíèé äëÿ êîìïîíåíòîâ ïîâåðõíîñòíîãî 
ìîíòàæà. Ñîêðàùåííàÿ äëèíà ðåæóùåé êðîìêè 
ïîçâîëÿåò ôðåçåðîâàòü ñ âûñîêîé òî÷íîñòüþ.

Äâóõïåðüåâûå êîíóñíûå ôðåçû IC ïðåäíàçíà÷åíû 
äëÿ îêàíòîâêè ñëîòîâ è âåðòèêàëüíîãî 
ôðåçåðîâàíèÿ êàðìàíîâ äëÿ êîìïîíåíòîâ 
ïîâåðõíîñòíîãî ìîíòàæà. Êîíóñíàÿ ôîðìà 
ñôîðìèðîâàííîé ñòåíêè îáëåã÷àåò ðàçìåùåíèå 
êîìïîíåíòîâ. Ôðåçà IC òàêæå ïðèìåíÿåòñÿ äëÿ 
ôîðìèðîâàíèÿ êàðìàíîâ ÷èïîâûõ êàðò.
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FR4 FR2/3 CEM1/3 PE/PTFE PMMA POLYIMIDE Al Cu

0.30.1 SM SM
2.0 / 2.5 / 3.0 6.0 SM SM

SEMILUNAR ROUTERS

Ø mm L mm
Тип фрезы Серия Применение

ФРЕЗЫ SM
ø 1.0 ~ ø 3.0 mm

S
M

Ïîëóëóííûå ôðåçû SM ïðåäíàçíà÷åíû äëÿ 
îêàíòîâêè ñëîòîâ, è âåðòèêàëüíîãî ôðåçåðîâàíèÿ 
óãëóáëåíèé äëÿ êîìïîíåíòîâ ïîâåðõíîñòíîãî 
ìîíòàæà.



0.15

0.2 ~ 0.4

0.4 ~ 0.6

0.6 ~ 0.7

0.7 ~ 0.8

0.1 ~ 0.2

0.2 ~ 0.2
0.5 ~ 0.6

0.4 ~ 0.8

1.0
0.9

21 000
24 000

0.8

0.2

27 000

28  29 000~

34 000

27 000 ~
 29 000

25 000 ~
 28 000

30 000 ~
 34 000

35 000 ~
 38 000

35 000 ~
 40 000

26 000 ~
 33 000

18 000 ~
 25 000

0.8
0.9
1.0
1.1

1.4
1.5

1.8
2.0
2.2
2.3

3.0
3.175

2.4
2.5

1.6

1.2
1.3

Ø F (m/min)

40 000

RP, RPU & RS series
N (min  )-1

SF series
N (min  )-1

SM series
N (min  )-1

2.5

3.175
3.0
2.8

1.5
1.6

 
1.3

0.6 ~ 0.8

0.05 ~ 0.1

0.9 ~ 1.0
0.6

0.8 ~ 0.9

1.0
0.8

0.15

0.3
0.6 ~ 0.8 0.3 ~ 0.4

0.2 ~ 0.5
0.1 ~ 0.2

1.0

0.9
0.7

0.8 ~ 0.9

0.5 ~ 0.6

0.7 ~ 0.8
21 000

25 000

29 000

28 000

17 000
21 000

31 000 ~
 35 000

34 000 ~
 35 000

25 000 ~
 30 000

30 000 ~
 29 000

25 000 ~
 24 000

19 000 ~
 17 000

31 000 ~
 35 000

29 000 ~
 30 000

27 000 ~
 30 000

26 000 ~
 25 000

25 000 ~
 26 000

SI  IC&  series
N (min  )-1Ø RV series

N (min  )-1
RI series
N (min  )-1

RA & RAU series
N (min  )-1

 
1.2

 
1.1

0.8
1.0

1.9

2.4
2.0

F (m/min) F (m/min)

F (m/min)F (m/min)F (m/min)F (m/min)

RCM / RHS

SC

RP / RS 

SF

RA

RA

Router / Fräser
Fraises / Frese

Fresas
CEM 1 / 3FR 2 / 3FR4

Materials / Materialien
Matériaux / Materiali / Materiales

High Tg
Hoch-Tg
Haut Tg
Alto Tg
Alto Tg

BT resins
BT-Harze

Résines BT
Resine BT
Resinas BT

PE / PTFE PMMA

Halogen free
Ohne Halogen
Non halogéné
Senza alogeno

Sin alógeno

Al Cu

Polyimide
Polyimid
Polyimide
Polyimide
Poliamida

RPU / RAU

180 ~ 210 160 ~ 180 160 ~ 180 100 ~ 150 100 ~ 200 100 ~ 150 100 ~ 190120 ~ 210

Cutting speed / Schnittgeschwindigkeit
Vitesse de coupe / Velocità di taglio / Velocidad del corte

V  (m/min) 100 ~ 150 100 ~ 150

 
0.15

0.2 ~ 0.4

0.4 ~ 0.6

0.6 ~ 0.7

0.7 ~ 0.8

0.1 ~ 0.2

0.2 ~ 0.2
0.5 ~ 0.6

0.4 ~ 0.8

1.0
0.9

21 000
24 000

0.8

0.2

27 000

 28  29 000~

34 000

27 000 ~
 29 000

25 000 ~
 28 000

30 000 ~
 34 000

35 000 ~
 38 000

35 000 ~
 40 000

26 000 ~
 33 000

18 000 ~
 25 000

0.8
0.9
1.0
1.1

1.4
1.5

1.8
2.0
2.2
2.3

3.0
3.175

 
2.4 
2.5

 
1.6

 
1.2 
1.3

Ø F (m/min)

40 000

RP, RPU & RS series
N (min  )-1

SF series
N (min  )-1

SM series
N (min  )-1

2.5

3.175
3.0
2.8

1.5
1.6

1.3

0.6 ~ 0.8

0.05 ~ 0.1

0.9 ~ 1.0
0.6

0.8 ~ 0.9

1.0
0.8

0.15

0.3
0.6 ~ 0.8 0.3 ~ 0.4

0.2 ~ 0.5
0.1 ~ 0.2

1.0

0.9
0.7

0.8 ~ 0.9

0.5 ~ 0.6

0.7 ~ 0.8
21 000

25 000

29 000

28 000

17 000
21 000

31 000 ~
 35 000

34 000 ~
 35 000

25 000 ~
 30 000

30 000 ~
 29 000

25 000 ~
 24 000

19 000 ~
 17 000

31 000 ~
 35 000

29 000 ~
 30 000

27 000 ~
 30 000

26 000 ~
 25 000

25 000 ~
 26 000

SI  IC&  series
N (min  )-1Ø RV series

N (min  )-1
RI series
N (min  )-1

RA & RAU series
N (min  )-1

1.2
1.1

0.8
1.0

1.9

2.4
2.0

F (m/min) F (m/min)

F (m/min)F (m/min)F (m/min)F (m/min)

ПАРАМЕТРЫ ФРЕЗЕРОВАНИЯ
P
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Routing Conditions

 DCET SERIES FOR A LONGER TOOL LIFE AND BETTER DIMENSIONAL  ACCURACY WHEN ROUTING LOW CTE, HALOGEN FREE, HIGH TG AND FR4 MATERIALS

NEW DCET/DCRP Series
Routing Performance   D Ciamond oated Router

Copyright UNION TOOL EUROPE SA      JJCA-414.11.2013 C

info@uniontool.com

www.uniontool.com

Tool life until breakage Cutting Edge Wearing

B
re

a
ka

g
e

 t
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o
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 (

m
)

Routing conditions
Router: Ø 2.4 x 10.5 mm
PCB: R1705UX t1.6 mm (no copper) x 4 boards
N: 30'000 min-1
F: 1.04 m/min
f: 34.7 µm/rev

100

non coated router
Ø 2.4 mm

DIAMOND
coated router Ø 2.4 mm

200

0

400

300

long tool lifelong tool life

non coated router
Ø 2.4 mm

hard edgehard edge

DIAMOND
coated router Ø 2.4 mm

over 400 mover 400 m

DC series ensure good dimensional accuracy while routing long
distances

less wearing0less wearing

Routing conditions
Router: Ø 2.0 x 6 mm
PCB: 5052 aluminium t1.5 mm + t0.1 mm ceramic dielectric layer
N: 30'000 min-1
F: 0.6 m/min
f: 20 µm/rev

DCRP series ensures a lower level of burring and a reduced cutting
edge wearing, while improving the production costs on highly
abrasive work materials as the tool life is greatly improved

less wearing0less wearing

Conventional
non coated

Conventional
non coated

coated
DIAMOND

coated
DIAMOND

Start After 10 m After 10 m

Start After 10 m After 10 m

Start After 10 m After 10 m

Start After 10 m After 10 m

Burrs & Cutting Edge Wearing

 DCRP SERIES FOR A LONGER TOOL LIFE AND BETTER DIMENSIONAL  ACCURACY WHEN ROUTING ALUMINIUM WITH CERAMIC DIELECTRIC LAYERS

Line-up

� 2 FLUTE

1.2 6.5 DCET

1.5 8.0 DCET DCET FT

1.6 6.5 DCET

1.8 8.0 DCET DCET FT

6.0 DCRP DCRP N134

8.0 DCET

2.4 DCET DCET FT

2.5 DCET
10.5

2.0

Router type

FT point

DCET FT

L mm
Label description

DCET FT

DCET FT

Ø mm

DCET FT

for low CTE, halogen free, high 

Tg & FR4 materials

ApplicationsApplications

Aluminium with ceramic 

dielectric layer

After 120 m After 400 m
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NEW

Comparison of tool breakage

Comparison of tool breakage

between non coated and ULF
coated drill

Drill bit: Ø 0.105 x 1.5 mm
Substrate: BT HL832HS t0.1 mm D/S (12 µm/12 µm) 4 panels/stack 
Entry board: LE Sheet 800
Backup board: Paper phenol t1.5 mm
Spindle speed: 300 krpm

Comparison of friction coefficient

Comparison of friction coefficient between  and non coated drillsULF

ノンコート（炭化タングステン）

ULFコート

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 10 20 30 40 50

Frictional

F
ri
ct

io
n
 c

o
e
ff
ic

ie
n
t

distance (m)

non coated drill

ULF coated drill

5784

36916

3601

0

5000

10000

15000

20000

25000

30000

35000

40000

Non ULF Non ULF

15 µm/rev 20 µm/rev7 µm/rev

To
o
l b

re
a
ka

g
e
 (

h
its

)

Eruption of chips →
increased cutting torque

Chip evacuation stopped

Non coated

1547

Non ULF

32038

36117

ULF Coated Series
U L F U L Fnion Tool ubricant ilm (DLC coating) & ltra ong-life ilm    

for package substrate drilling available on:

Ultra Micro Drills from Ø 0.05 to 0.15 mm

Friction coefficient decreased

Improved surface lubrication

on raw material surface

Improved chip evacuation 

micro drill is improved with
ULF coating

Reduced torque resitance 

Breakage resistance of ultra

Friction coefficient decreased
on raw material surface

Improved surface lubrication

ULFULF coated

Improved chip evacuation 

micro drill is improved with
Breakage resistance of ultra

Reduced torque resitance 

coating



ВСПОМОГАТЕЛЬНОЕ ОБОРУДОВАНИЕ

RSM-4 ø 0.2 ~ 3.0 mm .

RSM-M2 > ø 3.0 mm 

RSM-M1 ø 0.2 ~ 3.0 mm

R
in

g 
S

et
tin

g

Ïîëóàâòîìàòè÷åñêàÿ óñòàíîâêà äëÿ íàïðåññîâêè 
êîëåö.

Ïîëóàâòîìàòè÷åñêàÿ óñòàíîâêà äëÿ íàïðåññîâêè 
êîëåö.

Àâòîìàòè÷åñêàÿ óñòàíîâêà äëÿ íàïðåññîâêè êîëåö.

RSM-L-II ø 0.05 ~ 2.8 mm

Áåñêîíòàêòíàÿ àâòîìàòè÷åñêàÿ óñòàíîâêà äëÿ 
íàïðåññîâêè êîëåö.
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MDP-5 ø 0.3 ~ 6.5 mm 

PV-CHECKER

MDP-10 ø 0.2 ~ 1.0 mm 

OPTECH-RI-V/ V plus 300 ~ 500'000 min-1 

E
q

ui
p

m
en

t

Óñòàíîâêà çàòî÷êè ñâ¸ðë

Óñòàíîâêà çàòî÷êè ñâ¸ðë

Êîìïàêòíûé, áåçïðîâîäíîé, âûñîêîòî÷íûé ïðèáîð 
äëÿ èçìåðåíèÿ ñêîðîñòè âðàùåíèÿ øïèíäåëÿ

Ïðèáîð äëÿ èçìåðåíèÿ äàâëåíèÿ ïðèæèìíîé ïÿòû

OPTECH-M/MA

Óñòðîéñòâî ïî áåcêîíòàêòíîìó çàìåðó ñâåðë è ôðåç 



Avenue des Champs-Montants 14a  |  2074 Marin/NE  |  Switzerland
Tel. +41 32 756 66 33  |  Fax +41 32 756 66 34

Agency / DistributorAgency / Distributor

info@uniontool.com
www.uniontool.com

Avenue des Champs-Montants 14a  |  2074 Marin/NE  |  Switzerland
Tel. +41 32 756 66 33  |  Fax +41 32 756 66 34

• UNION TOOL CO. operates a policy of continuous improvement and the contents of catalogue may change without notice.
• Copyright © JJCA-201310 UNION TOOL EUROPE S.A. All rights reserved.

info@uniontool.com
www.uniontool.com

Agency / Distributor

ÎÎÎ "ÐÒÑ Èíæèíèðèíã"

107076, ã. Ìîñêâà, óë. Àòàðáåêîâà, ä. 4
Òåë. +7 (495) 964-96-70, +7 (495) 964-47-48
Ôàêñ +7 (495) 964-47-39

www.rts-engineering.ru
e-mail: main@rts-engineering.ru


	jjca-414, flyer DCET & DCRP diamond coated router.pdf
	Page 1

	jjca-393, flyer ULF drills.pdf
	Page 1




