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Special Grades for PCB Drills and Routers
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Grade

WC
grain
size

Cobalt
content

Density

Hardness

TRS

Young's
Modulus

Ke

4no

(um]

[wt %]

[g/em?]

HV | HRC
1503878 | 1503738

[N/mm?]
1503327

(10°Nimn?]
[GPa]

[MNm-

[Tmekg]

[kA/m]

Applications

KFM 40

10.0

14.45

1,610 92.0

3,800

580

10.5

16.0

20.1

"grey cast iron, titanium alloys, heat resistant alloys,
austenitic stainless steels, fibre glass reinforced
plastics,

for engraving tools and for dental tools.

FUR IR ~ Bhev<fx ~ WHEAEY B ~ GlM - DB
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KFM 44

0.5

12.0

14.15

1,680 92.5

3,800

560

10.0

18.7

26.3

"drilling/milling applications, e.g. for titanium alloys,
heat resistant alloys, stainless steels, hardened
steels, grey cast iron, fiberglassreinforced plastics,
composite materials and for machine taps.
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KFM 66

0.6

14.85

1,900 93.8

4,000

630

9.3

9.3

28.0

"drilling/milling applications, e.g. for titanium alloys,
heat resistant alloys, stainless steels, hardened
steels, grey cast iron, fiberglassreinforced plastics,
composite materials and graphite, for reamers,
diameter available from @ 4,2 - @ 25,2mm.

SR SEAL/UIR o BRI TR A S AR A
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KFM 47

0.4

14.75

1,980 94.0

4,500

620

9.0

11.0

36.0

"high wear resistance materials,unusual

high hardness and toughness,halogen free
plastics,carbonfiber reinforced plastics, diameter
available from @ 4,2 - @ 25,2mm.
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KFM 39

0.4

9.0

14.40

1,950 93.9

4,500

600

9.3

14.5

36.0

"drilling and milling applications, e.g. for high
wear resistance materials, for stainless steels, for
composite materials and for example Kevlar and
carbonfiber reinforced plastics, diameter available
from @ 4,2 - @ 25,2mm.
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KFM 38

0.3

8.0

14.60

2,000 94.1

4,300

610

9.2

12.0

36.5

"drilling and milling applications, e.g. for high
wear resistance materials, for stainless steels, for
composite materials and for example Kevlar and
carbonfiber reinforced plastics, glass-ceramic,
diameter available from @ 4,2 - @ 25,2mm.
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Special Grades for PCB Drills and Routers
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grain Cery Density | Hardness TRS Gl Ke | 4ne | HC

._ | content Modulus -
Grade | size Applications

MV | HRC [[Nimme]| [0 | -
0 3 . 3

]| %6} | 901 g | is0a73s | 103z | [pa] | MM T | Tkl | ki)
KFM208 02 8.0 2,010 942 4,700 93 120 380 fonalelomo0In oI
KFM209 02 9.0 2,000 941 4,800 93 145 40.0 Lopolielon o0 mn O
KFM606 0.6 60 1485 1900 938 4000 630 93 9.3 280 [ AorenPeBOTlsionBRormEdszsmn.
KFM407 04 7.0 1475 1,980 940 4500 620 90 110 36.0 Loorotsls POB DTS00 RO LA
KFM309 03 9.0 1440 1,950 939 4500 600 9.3 145 360 Lo fore "B OIS OBZ0 MRS
KFM308 0.3 80 1460 2,000 941 4300 610 9.2 120 36.5 oo rouersPCBDrilsfiom@0,10mm!o0S0mm.

K2

SRR 00,10mm~0,50mm PCBEEBIRISET] -



PCB$# B ~ $t J] S5 o H &

Special Grades for PCB Drills and Routers
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KFM 208 KFM 209 KFM 308 KFM 309
Chemical Data Chemical Data Chemical Data Chemical Data
Co (%) 8 Co (%) 9 Co (%) 8 Co (%) 9

WCincl. Doping(%) 92

Physical Data

WC incl. Doping(%) 91

Physical Data

WCincl. Doping(%) 92

Physical Data

WCincl. Doping(%) 91

Physical Data

Density (g/cm’) 14.75 Density (g/cm’) 14.4 Density (g/cm’) 14.6 Density (g/cm’) 14.4
Hardness Hardness Hardness Hardness
HV 30 2010 HV 30 2000 HV 30 2000 HV 30 1950
HRC 94.2 HRC 94.1 HRC 94 HRC 93.9
Kic (MNm™?) 9.3 Kic (MNm™?) 9.3 K (MNm™?) 9.2 Kic (MNm™?) 9.3

Transverse Rupture Strength
(N/mm?) 4700

Metallographic Data

Transverse Rupture Strength
(N/mm’) 4800

Metallographic Data

Transverse Rupture Strength
(N/mm?) 4300

Metallographic Data

Transverse Rupture Strength
(N/mm’) 4500

Metallographic Data

Porosity Porosity Porosity Porosity
<|0 ymA <02 <|0 ymA <02 <0 ymA <02 <l0 ymA <02
>[0-25uymB 00 >10-25ymB 00 >10-25ymB 00 >[0-25uymB 00
C 00 Cc 00 c 00 C 00
Microstructure Microstructure Microstructure Microstructure
Tungsten Carbide o 20.2um Tungsten Carbide o0 20.2um Tungsten Carbide o 20.3pm Tungsten Carbide o. 20.3ym
Binding Phase 3 unif. distr. Binding Phase 3 unif. distr. Binding Phase 3 unif. distr. Binding Phase § unif. distr.
Mixed Carbide y - Mixed Carbide y — Mixed Carbide y — Mixed Carbidey —
Eta Phase 1 —% Eta Phase 1 — Eta Phase 1 — Eta Phase n —

Areas of Application

Areas of Application

Areas of Application

Areas of Application

PCB Dirills dia. 0.05mm to 0.25mm

EF1R0.05mm~0.25mm $B3E

PCB Dirills dia. 0.05mm to 0.25mm

JEFI5R0.05mm~0.25mm &8

PCB Dirills dia. 0.20mm to 0.40mm

i#F520.20mm~0.40mm E5E

PCB Routers, PCB Drills dia.

0.20mm to 0.50mm, drilling and

milling applications, e.g. for high wear
resistance materials, for stainless steels,
for composite materials like Kevlar and
carbonfiber reinforced plastics.

ERKPCBEt) ~ PCBEBE
0.20mm~0.50mm ° TARIT
EMEENE « Rl - #85H1
FIUNKeviar R B3R L 285 -
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KFM 407 KFM 410 KFM 606
Chemical Data Chemical Data Chemical Data
Co (%) 7 Co (%) 10 Co (%) 6
WC incl. Doping(%) 92.2 WC incl. Doping(%) 90 WC incl. Doping(%) 94
Physical Data Physical Data Physical Data
Density (g/cm’) 1475 Density (g/cm’) 14.45 Density (g/cm’) 14.85
Hardness Hardness Hardness
HV 30 1980 HV 30 1870 HV 30 1900
HRC 94 HRC 93.6 HRC 93.8
K (MNm™?) 9 Kic (MNm™?) 9.3 Kic (MNm™?) 9.3
Transverse Rupture Strength Transverse Rupture Strength Transverse Rupture Strength
(N/mm?) 4500 (N/mm?) 4500 (N/mm?) 4000
Metallographic Data Metallographic Data Metallographic Data
Porosity Porosity Porosity
<0 ymA <02 <|0 pmA <02 <0 ymA <02
>[0-25pmB 00 >[0-25pmB 00 >10-25pymB 00
CcC 00 cC 00 c 00
Microstructure Microstructure Microstructure
Tungsten Carbide o 20.4pym Tungsten Carbide . 20.4pym Tungsten Carbide o 20.6pm
Binding Phase 3 unif. distr. Binding Phase 3 unif. distr. Binding Phase 3 unif. distr.
Mixed Carbide y — Mixed Carbide y — Mixed Carbide y —
Eta Phase 1 — Eta Phase 1) — Eta Phase 1 —
Areas of Application Areas of Application Areas of Application
PCB Dirills dia. 20.5mm, standard PCB Dirills dia. 0.30mm to 0.60mm, drilling/milling applications, e.g. for
chip chamber, PCB Routers, drilling extra long chip chamber. titanium alloys, heat resistant alloys,
applications in composite materials. stainless steels, hardened steels, grey
BFRRPCBERE0.30mm~ cast iron, fiberglassreinforced plastics,
BEFRPCBEE) ~ PCBIETR 0.60mm © composite materials and machine taps.
20.50mm ° ARHRMIEEH
B BRRE/ - B REE

NASE AR BESE
PR  RIEHAERa L 2 -
WA -
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KFM 39

KFM 40
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KFM 44

Chemical Data
Co (%) 8
WCincl. Doping(%) 92

Physical Data

Chemical Data
Co (%) 9
WC incl. Doping(%) 91

Physical Data

Chemical Data
Co (%) 10
WC incl. Doping(%) 90

Physical Data

Chemical Data
Co (%) 12
WC incl. Doping(%) 88

Physical Data

Density (g/cm’) 14.6
Hardness
HV 30 2000
HRC 9%4.1
Kic (MNm™?) 9.2

Transverse Rupture Strength
(N/mm?) 4300

Metallographic Data

Density (g/cm’) 14.4
Hardness
HV 30 1950
HRC 93.9
Kic (MNm™?) 9.3

Transverse Rupture Strength
(N/mm’) 4500

Metallographic Data

Density (g/cm’) 14.45
Hardness
HV 30 1610
HRC 92
K (MNm™?) 10.5

Transverse Rupture Strength
(N/mm?) 3800

Metallographic Data

Density (g/cm’) 14.15
Hardness
HV 30 1680
HRC 92.5
Kic (MNm™?) 10

Transverse Rupture Strength
(N/mm’) 3800

Metallographic Data

Porosity Porosity Porosity Porosity
<|0 ymA <02 <l0 pmA <02 <0 ymA <02 <l0 pmA <02
>10-25 um B - >10-25 ym B - >10-25 ym B - >10-25 um B -
c - c - c - c -
Microstructure Microstructure Microstructure Microstructure
Tungsten Carbide o. 20.3um Tungsten Carbide o~ 2<0.4um Tungsten Carbide o 0.6um Tungsten Carbide ¢ 20.5um
Binding Phase § unif. distr. Binding Phase 3 unif. distr. Binding Phase 3 unif. distr. Binding Phase 3 unif. distr.
Mixed Carbidey — Mixed Carbide y — Mixed Carbide y — Mixed Carbide y —
Eta Phase n —% Eta Phase 1 — Eta Phase 1 — Eta Phase 1 —
Areas of Application Areas of Application Areas of Application Areas of Application

drilling and milling applications, e.g.

for high wear resistance materials,

for stainless steels, for composite
materials and for example Kevlar and
carbonfiber reinforced plastics, glass-
ceramic, diameter available from @ 4,2
- @ 252mm

BRI/ LD - ERMIE:
BMEEE « A  \e5H
B STIEATHENE - T  SRlb

drilling and milling applications, e.g.
for high wear resistance materials,
for stainless steels, for composite
materials and for example Kevlar
and carbonfiber reinforced plastics,
diameter available from @4,2 -
@25,2mm

ERRA3L/ LR - BRI

SWEEH « NRM - B5H
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grey cast iron, titanium alloys, heat
resistant alloys, austenitic stainless
steels, fibre glass reinforced
plastics, for engraving tools and for
dental tools

FIRINIINGES « A5 % » W2
G « AR - RiEE - alt
BHURRERARIRIE
o

drilling/milling applications, e.g. for
titanium alloys, heat resistant alloys,
stainless steels, hardened steels,
grey cast iron, fiberglassreinforced
plastics, composite materials and
for machine taps

EFE3L/ LI - BRMIE:
BaE  NEH - RiskhE
L2858 « BEMRLRERES
WIRL -
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KFM 66

Chemical Data
Co (%) 6
WCincl. Doping(%) 94

Physical Data

Density (g/cm’) 14.85
Hardness
HV 30 1900
HRC 93.8
K (MNm™?) 9.3
Transverse Rupture Strength
(N/mm?) 4000

Metallographic Data

Porosity
<0 ymA <02
>10-25 ym B 00
C 00
Microstructure

Tungsten Carbide o @0.6um
Binding Phase 3 unif. distr.
Mixed Carbidey —
Eta Phase n —

Areas of Application
drilling/milling applications, e.g. for
titanium alloys, heat resistant alloys,
stainless steels, hardened steels, grey
cast iron, fiberglassreinforced plastics,
composite materials and graphite, for
reamers, diameter available from @ 4,2
-0 252mm

BRI/ - BRMIH:
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E.OE# Solid Carbide Rods, raw

D

=RES NS RE N WHE
D (mm) Tol L +10 (mm) Tol
KFM 308
1.15 +0.06 340 +5 KEM 606
KFM 308
1.30 +0.06 340 +5 KFM 606
KFM 308
1.50 +0.06 340 +5 KEM 606
330
+5
400
3.25 +0.10 38.3 +0.25 KFM 407
38.5 +0.25
40.0 £0.10
W5 fLIEI# Rods with Central Hole
N el l—
ik AR 71 N R
D (mm) Tol Hole @ Tol L +10 (mm)
3.3 +0.3 0.05 £0.02 310/330
3.3 +0.3 0.10 +0.03 310/330
4.3 +0.3 0.25 +0.05 310/330
6.3 +0.3 0.35 £0.05 310/330
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E.OE# Solid Carbide Rods, raw

L —— D

Grade: KFM44 KFM39
KFM40 KFM38 KFM66

HE N RIE N7 HE N7 RE N
D (mm) Tol L +10 (mm) Tol D (mm) Tol L +10 (mm) Tol
1.2 +0.2 310/330 +10 13.2 +0.2 310/330 +10
1.7 +0.2 310/330 +10 13.7 +0.2 310/330 +10
2.2 +0.2 310/330 +10 14.2 +0.2 310/330 +10
2.7 +0.2 310/330 +10 14.7 +0.2 310/330 +10
3.2 +0.2 310/330 +10 15.2 +0.2 310/330 +10
3.7 +0.2 310/330 +10 15.7 +0.2 310/330 +10
4.2 +0.2 310/330 +10 16.2 +0.2 310/330 +10
4.7 +0.2 310/330 +10 16.7 +0.2 310/330 +10
5.2 +0.2 310/330 +10 17.2 +0.2 310/330 +10
5.7 +0.2 310/330 +10 17.7 +0.2 310/330 +10
6.2 +0.2 310/330 +10 18.2 +0.2 310/330 +10
6.7 +0.2 310/330 +10 18.7 +0.2 310/330 +10
7.2 +0.2 310/330 +10 19.2 +0.2 310/330 +10
7.7 +0.2 310/330 +10 19.7 +0.2 310/330 +10
8.2 +0.2 310/330 +10 20.2 +0.2 310/330 +10
8.7 +0.2 310/330 +10 20.7 +0.2 310/330 +10
9.2 +0.2 310/330 +10 21.2 +0.2 310/330 +10
9.7 +0.2 310/330 +10 21.7 +0.2 310/330 +10
10.2 +0.2 310/330 +10 22.2 +0.2 310/330 +10
10.7 +0.2 310/330 +10 22.7 +0.2 310/330 +10
11.2 +0.2 310/330 +10 23.2 +0.2 310/330 +10
11.7 +0.2 310/330 +10 24.2 +0.2 310/330 +10
12.2 +0.2 310/330 +10 25.2 +0.2 310/330 +10
12.7 +0.2 310/330 +10 25.2 +0.2 310/330 +10
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KFM 40 KFM G20
Chemical Data Chemical Data
Co (%) 10 Co (%) I1.5

WC incl. Doping(%) 90

Physical Data

WC incl. Doping(%) 88.5

Physical Data

Density (g/cm’) 14.45
Hardness
HV 30 1610
HRC 92
Kic (MNm™?) 10.5

Transverse Rupture Strength
(N/mm?) 3800

Metallographic Data

Density (g/cm’) 14.35
Hardness
HV 30 1300
HRC n.m.
Kic (MNm™?) n.m.
Transverse Rupture Strength
(N/mm’) 2600

Metallographic Data

Porosity Porosity
<l0ymA <02 <l0ymA <02
>10-25 um B - >[0-25 ym B -
c - c -
Microstructure Microstructure
Tungsten Carbide o 0.6um Tungsten Carbide o0~ 3.0um
Binding Phase 3 unif. distr. Binding Phase 3 unif. distr.
Mixed Carbide y - Mixed Carbide y —
Eta Phase 1 —% Eta Phase 1 —
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Grade: KFM40

71 [ RE FE 71 [l RE FE it
W(mm) H(mm) L(mm) Article W(mm) H(mm) L(mm) Article
10.7 2.8 235 10.7 2.8 515
10.7 2.8 275 10.7 2.8 615
10.7 2.8 315 10.7 2.8 635
10.7 2.8 415 10.7 2.8 655
10.7 2.8 475
Terminus
Grade: KFM40
H
v
< w >
1S [l RIE EE v 21 [ RE FE T
W(mm) H(mm) L(mm) Article W(mm) H(mm) L(mm) Article
14.6 3.0 235 14.6 3.0 415
14.6 3.0 245 14.6 3.0 515
14.6 3.0 275 14.6 3.0 615
14.6 3.0 315 14.6 3.0 655
Centrolock
\ / i Grade: KFM40
;
< W >
71 [ RE FE T 71 i RE FE i
W(mm) H(mm) L(mm) Article W(mm) H(mm) L(mm) Article
16.6 3.5 235 16.6 3.5 415
16.6 35 245 16.6 35 515
16.6 3.5 275 16.6 3.5 615
16.6 35 315 16.6 35 655
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|

Grade: KFM40

< W >
1 g RE FE
W(mm) H(mm) L(mm) Article
16.7 3.0 655
Saw Tooth
i Grade: KFM40
/ .
]
< W >
71 [ RE FE A 71 [ RE FE AR
W(mm) H(mm) L(mm) Article W(mm) H(mm) L(mm) Article
14.5 4.0 300 14.5 4.0 355
14.5 4.0 310 14.5 4.0 655
14.5 4.0 330
Enshin
Grade: KFM40
[ j H
i/
< w =!
1 i RE FE
W(mm) H(mm) L(mm) Article
13.2 3.1 655
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Buldozer
1 I 'y Grade: KFM40
| /8
- w >
71 [ RE FE 71 [l RE FE it
W(mm) H(mm) L(mm) Article W(mm) H(mm) L(mm) Article
14.3 2.2 70 14.3 2.2 190
14.3 2.2 80 14.3 2.2 200
14.3 2.2 100 14.3 2.2 230
14.3 2.2 110 14.3 2.2 240
14.3 2.2 120 14.3 2.2 250
14.3 2.2 130 14.3 2.2 260
14.3 2.2 140 14.3 2.2 335
14.3 2.2 150 14.3 2.2 475
14.3 2.2 160 14.3 2.2 620
14.3 2.2 180 14.3 2.2 670
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TCT-Strip
L ) IH Grade: KFM G20
W —
" [l RE FE
W(mm) H(mm) L(mm) Article
11.2 1.3 1. 052
AEG
L) Grade: KFM G20
/ N
W ——>
R 1S RE FE T
W(mm) H(mm) L(mm) Article
5.65 1.3 346.5
ELU
/V\ kL Grade: KFM G20
v
W ——
1S (13 RE EE T
W(mm) H(mm) L(mm) Article
6.05 1.4 336.5
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Laser Particle Size
Analyzer

Measuring Equipment for ©
Magnetic Saturation & 5

TRS-Measuring Equipment




