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Application

Application

Material

Material

Graphite

Graphite

Graphite

Graphite

B

B

B

B

d1 z fz ap ae n=10000 min-1 n=15000 min-1 n=20000 min-1 n=30000 min-1

[mm] [mm] [mm] [mm] vf [mm/min] vf [mm/min] vf [mm/min] vf [mm/min]

6 2 0.071 3.00 3.60 1420 2130 2840 4260
8 2 0.094 4.00 4.80 1880 2820 3760 5640

10 2 0.118 5.00 6.00 2360 3540 4720 7080
12 2 0.141 6.00 7.20 2820 4230 5640 8460

6 2 0.055 3.00 6.0 1100 1650 2200 3300
8 2 0.073 4.00 8.0 1460 2190 2920 4380

10 2 0.091 5.00 10.0 1820 2730 3640 5460
12 2 0.109 6.00 12.0 2180 3270 4360 6540

d1 z fz ap ae n=10000 min-1 n=15000 min-1 n=20000 min-1 n=30000 min-1

[mm] [mm] [mm] [mm] vf [mm/min] vf [mm/min] vf [mm/min] vf [mm/min]

6 2 0.080 0.90 1.20 1600 2400 3200 4800
8 2 0.107 1.20 1.60 2140 3210 4280 6420

10 2 0.133 1.50 2.00 2660 3990 5320 7980
12 2 0.160 1.80 2.40 3200 4800 6400 9600

6 2 0.080 1.20 0.40 1600 2400 3200 4800
8 2 0.107 1.60 0.40 2140 3210 4280 6420

10 2 0.133 2.00 0.40 2660 3990 5320 7980
12 2 0.160 2.40 0.40 3200 4800 6400 9600

ap

ae

ap
ae

ap
ae

ap

R

R

F

F
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d1
0/-0.01

d2
h5 d3 l1 l2 l3 r

±0.005 zø
Code

DIAPLUS

B7480

l2

d2 d1

l3
l1

d3

r

Ball nose end mills   SpheroXG

C
Graphite

CF/GF
Fiber Reinforced Plastics

Tolerance r  ±0.005, 3xd

{ { {
B 7480 .300

X-
G

en
er

at
io

n

Ba
se

-X

Fa
vo

ra
®

HS
S X

HM
XA

� 30°
� 15°

.300

.391

.450

.501

6 6 5.5 57 7 20 3.0 2
8 8 7.4 63 9 26 4.0 2

10 10 9.2 72 11 31 5.0 2
12 12 11.0 83 13 37 6.0 2

$

Coating Article-N°. ø-Code

Example:
Order-N°.

92.00
115.00
157.00
193.00

IX
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Application

Application

Material

Material

Graphite

Graphite

Graphite

Graphite

B

B

B

B

d1 z fz ap ae n=10000 min-1 n=15000 min-1 n=20000 min-1 n=30000 min-1

[mm] [mm] [mm] [mm] vf [mm/min] vf [mm/min] vf [mm/min] vf [mm/min]

6 2 0.071 2.70 3.60 1420 2130 2840 4260
8 2 0.094 3.60 4.80 1880 2820 3760 5640

10 2 0.118 4.50 6.00 2360 3540 4720 7080
12 2 0.141 5.40 7.20 2820 4230 5640 8460

6 2 0.055 2.70 6.0 1100 1650 2200 3300
8 2 0.073 3.60 8.0 1460 2190 2920 4380

10 2 0.091 4.50 10.0 1820 2730 3640 5460
12 2 0.109 5.40 12.0 2180 3270 4360 6540

d1 z fz ap ae n=10000 min-1 n=15000 min-1 n=20000 min-1 n=30000 min-1

[mm] [mm] [mm] [mm] vf [mm/min] vf [mm/min] vf [mm/min] vf [mm/min]

6 2 0.080 0.85 1.20 1600 2400 3200 4800
8 2 0.107 1.10 1.60 2140 3210 4280 6420

10 2 0.133 1.40 2.00 2660 3990 5320 7980
12 2 0.160 1.70 2.40 3200 4800 6400 9600

6 2 0.080 1.10 0.35 1600 2400 3200 4800
8 2 0.107 1.45 0.35 2140 3210 4280 6420

10 2 0.133 1.80 0.35 2660 3990 5320 7980
12 2 0.160 2.15 0.35 3200 4800 6400 9600

ap

ae

ap
ae

ap
ae

ap

R

R

F

F
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d1
0/-0.01

d2
h5 d3 l1 l2 l3 r

±0.005 zø
Code

DIAPLUS

B7484

l2

d2 d1

l3
l1

d3

r

Ball nose end mills   SpheroXG

C
Graphite

CF/GF
Fiber Reinforced Plastics

Tolerance r  ±0.005, 6xd

{ { {
B 7484 .300

X-
G

en
er

at
io

n

Ba
se

-X

Fa
vo

ra
®

HS
S X

HM
XA

� 30°
� 15°

.300

.391

.450

.501

6 6 5.5 80 7 43 3.0 2
8 8 7.4 90 9 53 4.0 2

10 10 9.2 105 11 64 5.0 2
12 12 11.0 120 13 74 6.0 2

$

Coating Article-N°. ø-Code

Example:
Order-N°.

104.00
130.00
176.00
218.00

IX
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Application

Application

Material

Material

Graphite

Graphite

Graphite

Graphite

B

B

B

B

d1 z fz ap ae n=10000 min-1 n=15000 min-1 n=20000 min-1 n=30000 min-1

[mm] [mm] [mm] [mm] vf [mm/min] vf [mm/min] vf [mm/min] vf [mm/min]

6 2 0.056 4.80 2.40 1120 1680 2240 3360
8 2 0.075 6.40 3.20 1500 2250 3000 4500

10 2 0.094 8.00 4.00 1880 2820 3760 5640
12 2 0.113 9.60 4.80 2260 3390 4520 6780

6 2 0.044 3.0 6.0 880 1320 1760 2640
8 2 0.058 4.0 8.0 1160 1740 2320 3480

10 2 0.073 5.0 10.0 1460 2190 2920 4380
12 2 0.087 6.0 12.0 1740 2610 3480 5220

d1 z fz ap ae n=10000 min-1 n=15000 min-1 n=20000 min-1 n=30000 min-1

[mm] [mm] [mm] [mm] vf [mm/min] vf [mm/min] vf [mm/min] vf [mm/min]

6 2 0.080 0.48 2.70 1600 2400 3200 4800
8 2 0.107 0.64 3.60 2140 3210 4280 6420

10 2 0.133 0.80 4.50 2660 3990 5320 7980
12 2 0.160 0.96 5.40 3200 4800 6400 9600

6 2 0.080 0.90 0.90 1600 2400 3200 4800
8 2 0.107 1.20 1.20 2140 3210 4280 6420

10 2 0.133 1.50 1.50 2660 3990 5320 7980
12 2 0.160 1.80 1.80 3200 4800 6400 9600

ap

ae

ap

ae

ap

ae

ap

R

R

F
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d1
0/-0.01

d2
h5 d3 l1 l2 l3 r

±0.005 zø
Code

DIAPLUS

B7284

l2

d2 d1

l3
l1

d3

r

Corner radius end mills   ToroXG

C
Graphite

CF/GF
Fiber Reinforced Plastics

Tolerance r  ±0.005, 6xd

{ { {
B 7284 .300

X-
G

en
er

at
io

n

Ba
se

-X

Fa
vo

ra
®

HS
S X

HM
XA

� 30°
� 15°

.300

.297

.391

.388

.450

.445

.501

.496

6 6 5.5 80 7 43 0.5 2
6 6 5.5 80 7 43 1.0 2
8 8 7.4 90 9 53 0.5 2
8 8 7.4 90 9 53 1.0 2

10 10 9.2 105 11 64 0.5 2
10 10 9.2 105 11 64 1.0 2
12 12 11.0 120 13 74 0.5 2
12 12 11.0 120 13 74 1.0 2

$

Coating Article-N°. ø-Code

Example:
Order-N°.

100.00
100.00
126.00
126.00
171.00
171.00
211.00
211.00

IX
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Application

Application

Material

Material

Graphite

Graphite

Graphite

Graphite

B

B

B

B

d1 z fz ap ae n=10000 min-1 n=15000 min-1 n=20000 min-1 n=30000 min-1

[mm] [mm] [mm] [mm] vf [mm/min] vf [mm/min] vf [mm/min] vf [mm/min]

6 2 0.071 4.80 2.40 1420 2130 2840 4260
8 2 0.094 6.40 3.20 1880 2820 3760 5640

10 2 0.118 8.00 4.00 2360 3540 4720 7080
12 2 0.141 9.60 4.80 2820 4230 5640 8460

6 2 0.055 3.0 6.0 1100 1650 2200 3300
8 2 0.073 4.0 8.0 1460 2190 2920 4380

10 2 0.091 5.0 10.0 1820 2730 3640 5460
12 2 0.109 6.0 12.0 2180 3270 4360 6540

d1 z fz ap ae n=10000 min-1 n=15000 min-1 n=20000 min-1 n=30000 min-1

[mm] [mm] [mm] [mm] vf [mm/min] vf [mm/min] vf [mm/min] vf [mm/min]

6 2 0.080 0.60 2.70 1600 2400 3200 4800
8 2 0.107 0.80 3.60 2140 3210 4280 6420

10 2 0.133 1.00 4.50 2660 3990 5320 7980
12 2 0.160 1.20 5.40 3200 4800 6400 9600

6 2 0.080 1.08 1.08 1600 2400 3200 4800
8 2 0.107 1.44 1.44 2140 3210 4280 6420

10 2 0.133 1.80 1.80 2660 3990 5320 7980
12 2 0.160 2.16 2.16 3200 4800 6400 9600

ap
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ae
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d1
e8

d2
h6 d3 l1 l2 l3 r

0/+0.03 zø
Code

DIAMANT

B5630

l2

d2 d1

l3
l1

d3

r

Corner radius end mills

C
Graphite

CF/GF
Fiber Reinforced Plastics

Tolerance r  0/+0.03

{ { {
B 5630 .300

HM
XA

� 30°
� 15°

.300

.391

.450

.501

6 6 5.5 70 7 33 1.0 2
8 8 7.4 80 9 43 1.0 2

10 10 9.2 84 11 43 1.5 2
12 12 11.0 97 13 51 1.5 2

X-
G

en
er

at
io

n

Ba
se

-X

Fa
vo

ra
®

HS
S B

$

Coating Article-N°. ø-Code

Example:
Order-N°.

85.00
106.00
145.00
179.00

CNC Diameter D
Diameter

d1 Tolerance e8 Minimum Maximum D
6 -0.038 -0.020 5.962 5.980 5.971
8 -0.047 -0.025 7.953 7.975 7.964

10 9.953 9.975 9.964
12 -0.059 -0.032 11.941 11.968 11.955

IX
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Application

Application

Material

Material

Graphite

Graphite

Graphite

Graphite

B

B

B

B

d1 z fz ap ae n=10000 min-1 n=15000 min-1 n=20000 min-1 n=30000 min-1

[mm] [mm] [mm] [mm] vf [mm/min] vf [mm/min] vf [mm/min] vf [mm/min]

2 3 0.024 4.0 0.50 720 1080 1440 2160
3 3 0.035 6.0 0.75 1050 1575 2100 3150
4 3 0.047 8.0 1.00 1410 2115 2820 4230
5 3 0.059 10.0 1.25 1770 2655 3540 5310
6 3 0.071 12.0 1.50 2130 3195 4260 6390
8 3 0.094 16.0 2.00 2820 4230 5640 8460

10 3 0.118 20.0 2.50 3540 5310 7080 10620
12 3 0.141 24.0 3.00 4230 6345 8460 12690

2 3 0.018 0.60 2.0 540 810 1080 1620
3 3 0.027 0.90 3.0 810 1215 1620 2430
4 3 0.036 1.20 4.0 1080 1620 2160 3240
5 3 0.045 1.50 5.0 1350 2025 2700 4050
6 3 0.055 1.80 6.0 1650 2475 3300 4950
8 3 0.073 2.40 8.0 2190 3285 4380 6570

10 3 0.091 3.00 10.0 2730 4095 5460 8190
12 3 0.109 3.60 12.0 3270 4905 6540 9810

d1 z fz ap ae n=10000 min-1 n=15000 min-1 n=20000 min-1 n=30000 min-1

[mm] [mm] [mm] [mm] vf [mm/min] vf [mm/min] vf [mm/min] vf [mm/min]

2 3 0.027 0.20 0.80 810 1215 1620 2430
3 3 0.040 0.30 1.20 1200 1800 2400 3600
4 3 0.053 0.40 1.60 1590 2385 3180 4770
5 3 0.067 0.50 2.00 2010 3015 4020 6030
6 3 0.080 0.60 2.40 2400 3600 4800 7200
8 3 0.107 0.80 3.20 3210 4815 6420 9630

10 3 0.133 1.00 4.00 3990 5985 7980 11970
12 3 0.160 1.20 4.80 4800 7200 9600 14400

2 3 0.027 4.0 0.30 810 1215 1620 2430
3 3 0.040 6.0 0.45 1200 1800 2400 3600
4 3 0.053 8.0 0.60 1590 2385 3180 4770
5 3 0.067 10.0 0.75 2010 3015 4020 6030
6 3 0.080 12.0 0.90 2400 3600 4800 7200
8 3 0.107 16.0 1.20 3210 4815 6420 9630

10 3 0.133 20.0 1.50 3990 5985 7980 11970
12 3 0.160 24.0 1.80 4800 7200 9600 14400
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d1
e8

d2
h6 l1 l2 r

0/+0.03 � zø
Code

DIAMANT

B5640

d2 d1

l2
l1

r

Corner radius end mills

C
Graphite

CF/GF
Fiber Reinforced Plastics

Tolerance r  0/+0.03

{ { {
B 5640 .140

HM
XA

� 40°
� 15°

.140

.180

.220

.260

.300

.391

.450

.501

2 3 40 6 0.15 3.4° 3
3 3 40 12 0.15 0.0° 3
4 4 50 14 0.20 0.0° 3
5 5 50 16 0.30 0.0° 3
6 6 63 19 0.30 0.0° 3
8 8 63 19 0.50 0.0° 3

10 10 72 22 0.50 0.0° 3
12 12 75 25 0.50 0.0° 3

X-
G

en
er

at
io

n

Ba
se

-X

Fa
vo

ra
®

HS
S B

$

Coating Article-N°. ø-Code

Example:
Order-N°.

76.00
76.00
76.00
76.00
76.00
94.00

128.00
159.00

CNC Diameter D
Diameter

d1 Tolerance e8 Minimum Maximum D
2 -0.028 -0.014 1.972 1.986 1.979
3 2.972 2.986 2.979
4 -0.038 -0.020 3.962 3.980 3.971
5 4.962 4.980 4.971
6 5.962 5.980 5.971
8 -0.047 -0.025 7.953 7.975 7.964

10 9.953 9.975 9.964
12 -0.059 -0.032 11.941 11.968 11.955

IX
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Application

Application

Material

Material

Graphite

Graphite

Graphite

B

B

B

d1 z fz ap ae n=10000 min-1 n=15000 min-1 n=20000 min-1 n=30000 min-1

[mm] [mm] [mm] [mm] vf [mm/min] vf [mm/min] vf [mm/min] vf [mm/min]

2 3 0.019 6.0 0.40 570 855 1140 1710
3 3 0.028 9.0 0.60 840 1260 1680 2520
4 3 0.038 12.0 0.80 1140 1710 2280 3420
5 3 0.047 15.0 1.00 1410 2115 2820 4230
6 3 0.056 18.0 1.20 1680 2520 3360 5040
8 3 0.075 24.0 1.60 2250 3375 4500 6750

10 3 0.094 30.0 2.00 2820 4230 5640 8460
12 3 0.113 36.0 2.40 3390 5085 6780 10170

d1 z fz ap ae n=10000 min-1 n=15000 min-1 n=20000 min-1 n=30000 min-1

[mm] [mm] [mm] [mm] vf [mm/min] vf [mm/min] vf [mm/min] vf [mm/min]

2 3 0.021 0.20 0.70 630 945 1260 1890
3 3 0.032 0.30 1.05 960 1440 1920 2880
4 3 0.043 0.40 1.40 1290 1935 2580 3870
5 3 0.053 0.50 1.75 1590 2385 3180 4770
6 3 0.064 0.60 2.10 1920 2880 3840 5760
8 3 0.085 0.80 2.80 2550 3825 5100 7650

10 3 0.107 1.00 3.50 3210 4815 6420 9630
12 3 0.128 1.20 4.20 3840 5760 7680 11520

2 3 0.021 6.0 0.30 630 945 1260 1890
3 3 0.032 9.0 0.45 960 1440 1920 2880
4 3 0.043 12.0 0.60 1290 1935 2580 3870
5 3 0.053 15.0 0.75 1590 2385 3180 4770
6 3 0.064 18.0 0.90 1920 2880 3840 5760
8 3 0.085 24.0 1.20 2550 3825 5100 7650

10 3 0.107 30.0 1.50 3210 4815 6420 9630
12 3 0.128 36.0 1.80 3840 5760 7680 11520

ap
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d1
e8

d2
h6 l1 l2 r

0/+0.03 � zø
Code

DIAMANT

B5645

d2 d1

l2
l1

r

Corner radius end mills

C
Graphite

CF/GF
Fiber Reinforced Plastics

Tolerance r  0/+0.03

{ { {
B 5645 .140

HM
XA

� 40°
� 15°

.140

.180

.220

.260

.300

.391

.450

.501

2 3 60 9 0.15 2.5° 3
3 3 60 30 0.15 0.0° 3
4 4 60 30 0.20 0.0° 3
5 5 70 35 0.30 0.0° 3
6 6 100 40 0.30 0.0° 3
8 8 100 40 0.50 0.0° 3

10 10 100 40 0.50 0.0° 3
12 12 97 42 0.50 0.0° 3

X-
G

en
er

at
io

n

Ba
se

-X

Fa
vo

ra
®

HS
S B

$

Coating Article-N°. ø-Code

Example:
Order-N°.

89.00
89.00
89.00
89.00
89.00

111.00
151.00
187.00

CNC Diameter D
Diameter

d1 Tolerance e8 Minimum Maximum D
2 -0.028 -0.014 1.972 1.986 1.979
3 2.972 2.986 2.979
4 -0.038 -0.020 3.962 3.980 3.971
5 4.962 4.980 4.971
6 5.962 5.980 5.971
8 -0.047 -0.025 7.953 7.975 7.964

10 9.953 9.975 9.964
12 -0.059 -0.032 11.941 11.968 11.955

IX
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Application

Application

Material

Material

Graphite

Graphite

Graphite

B

B

B

d1 z fz ap ae n=10000 min-1 n=15000 min-1 n=20000 min-1 n=30000 min-1

[mm] [mm] [mm] [mm] vf [mm/min] vf [mm/min] vf [mm/min] vf [mm/min]

10 3 0.071 40 1.5 2130 3195 4260 6390
12 3 0.085 48 1.8 2550 3825 5100 7650

d1 z fz ap ae n=10000 min-1 n=15000 min-1 n=20000 min-1 n=30000 min-1

[mm] [mm] [mm] [mm] vf [mm/min] vf [mm/min] vf [mm/min] vf [mm/min]

10 3 0.080 1.0 3.0 2400 3600 4800 7200
12 3 0.096 1.2 3.6 2880 4320 5760 8640

10 3 0.080 40 1.0 2400 3600 4800 7200
12 3 0.096 48 1.2 2880 4320 5760 8640ap
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d1
e8

d2
h6 l1 l2 r

0/+0.03 zø
Code

DIAMANT

B5650

d2 d1

l2
l1

r

Corner radius end mills

C
Graphite

CF/GF
Fiber Reinforced Plastics

Tolerance r  0/+0.03

{ { {
B 5650 .450

HM
XA

� 40°
� 15°

.450

.501
10 10 125 55 0.5 3
12 12 125 55 0.5 3

X-
G

en
er

at
io

n

Ba
se

-X

Fa
vo

ra
®

HS
S B

$

Coating Article-N°. ø-Code

Example:
Order-N°.

157.00
193.00

CNC Diameter D
Diameter

d1 Tolerance e8 Minimum Maximum D
10 -0.047 -0.025 9.953 9.975 9.964
12 -0.059 -0.032 11.941 11.968 11.955

IX
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Toll Free: 800-427-7114
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Information

Symbols/Formulas/Abbreviations/Article List
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Legend to the product page

Products that have a high level of specialisation for applications that go beyond (eXtra!) 
general applications and performance demands.

Products that have a wide application area within the scope of general applications 
and high to very high performance demands.

Products that have an exceedingly wide application area, average performance demands
and a favourable price-performance ratio.

Products made from heavy-duty, high-speed steel for basic applications and/or 
performance demands limited by the machinery.

Fraisa marks all exceptional innovations with the signature KS. 
This is in memory of the legendary Head of Production and Development, 
Mr Konrad Schmid, who defined the Fraisa brand from 1969 until 2000.

Performance

This index describes the performance of the tool in comparison to other products in the respective chapter. 
The more boxes that are filled, the better it is suited for each operation. There is always an index for the  roughing
and finishing applications.

Performance rating

X-
G

en
er

at
io

n

X

Fa
vo
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® F

Ba
se

-X B

HSS

Roughing Finishing
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Milling tool with a variable helix angle
• Minimisation of oscillation and vibrations
• Increase in material removal rates and tool life

Milling tool with a variable helix angle
• Axial and radial vibration damping, as well as smooth and gentle cutting
• Better component surfaces and lower noise levels 
• Less stress on the spindle and energy consumption, despite high metal removal volume

High-performance penetration edge
• Easy-cutting high-performance penetration edge for high penetration angles
• Higher performance, tool life and process reliability for penetration
• High functionality with cutting data from ToolExpert HelixRamp

Milling tool with scaled slot
• Extension of swarf space 
• Optimised chip removal 
• Highest possible axial and radial infeeds

Milling tool with a special groove geometry
• Optimised swarf/groove geometry for improved swarf removal
• Optimised relationship between core diameter and swarf space for a high level of tool stability

Milling tool with a partially polished blade
• Reinforcement of the exposed cutting corner
• Absorption of high cutting forces

Milling tool with a special protective chamfer
• Reinforcement of the main cutting edge against chipping
• High tooth feed rates are possible in the case of smooth-edged tools 
• High axial and radial infeeds are possible in the case of profiled tools

Milling tool with special edge conditionin
• Conditioning of the main cutting edge for increased stability
• Increase the mechanical and thermal load on the cutting edge
• General increase in the tool life

Front chamfer
• Tool is supported in radial and axial directions
• Reduced vibrations
• Better surface quality from both side and end faces

Supporting chamfer
• Support for the tool in the radial and axial directions
• Reduced vibrations and higher performance
• Improved surface quality as a result of increased running smoothness

Milling tool with special free space design
• Significant reinforcement of the cutting edge
• Higher performance, less vibrations and improved component quality
• Longer tool life and more process safety - therefore higher degree of automation

Tool technologies

Legend to the product page
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Finely balanced tools
• Finely balanced tools at least G2.5 at n=20,000 rpm or permissible residual imbalance <1gmm
• Reduction or elimination of the balancing process in the case of finely balanced clamping devices
• Improved surface quality as a result of increased running smoothness and fewer vibrations
• Increase in the service life of the machine spindle

Smooth transitions
• The shaft-neck-cutting edge transitions are fitted with smooth gradients and radii
• Improved tool rigidity and therefore less radial deflection
• Minimal step formation with several infeed depths
• Higher mechanical load and therefore improved performance

Milling tool with increased core diameter
• Improved tool rigidity and less tool deflection
• Higher performance in the area of the infeeds ap, ae and of the feed rate fz
• Better component accuracy through less tool deflection

Milling tool with shank of h5 tolerance
• High concentric and eccentric precision
• Optimal for modern precision chucks

Ball nose end mill with special edge conditioning for rough machining
• Conditioning of the main cutting edge for increased stability
• Significant increase in material removal rates compared to conventional ball nose mills
• General increase in the tool life

Ball nose end mill with special edge conditioning for finish machining 
• Conditioning and smoothening of the main cutter profile
• Long term contour precision and surface quality
• General increase in the tool life

Corner radius end mill with special edge conditioning for roughing
• Conditioning of the main cutting edge for increased stability
• Significant increase of the material removal rate compared to standard corner radius end mills
• General increase in the tool life

Corner radius end mill with special edge conditioning for finishing
• Conditioning and smoothening of the main cutting edge 
• Long-lasting contour accuracy and surface quality
• General increase in the tool life

Indexable insert
• Periphally ground, partially face polished on all sides
• Improved performance

Tool technologies

Legend to the product page
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Legend to the product page

Ball nose end mill with a highly precise diameter tolerance
• Specially designed bearing tolerances simplify the programming and the secure finish 

of the end contour
• Highly precise tolerance field for high dimensional accuracy

Ball nose end mill with a highly precise radius tolerance
• Specially designed bearing tolerances simplify the programming and the secure finish 

of the end contour
• Highly precise tolerance field for high dimensional accuracy

Corner radius end mill with a highly precise diameter tolerance
• Specially designed bearing tolerances simplify the programming and the secure finish 

of the end contour
• Highly precise tolerance field for high dimensional accuracy

Corner radius end mill with a highly precise radius tolerance
• Specially designed tolerances simplify the programming and the secure finish of the 

end contour
• Highly precise tolerance field for high dimensional accuracy

Cylindrical end mill with a highly precise diameter tolerance
• Specially designed bearing tolerances simplify the programming and the secure finish 

of the end contour
• Highly precise tolerance field for high dimensional accuracy

High feed cutting (HFC) tool
• Tool with a special cutting geometry for high feed cutting
• High feeds are possible due to a defined swarf cross section distribution
• Large swarf space for quick and trouble-free removal of the swarf
• High removal volume with good contour convergency as well

The HFC tool has a theoretical programming radius (Rtheo.). This value is stated for each
 diameter in the data table on the catalogue page and, for the CNC/CAM programming, it
is stated as a tool radius. However as a result of the Rtheo. difference to the effective tool
 contour, residual material arises in the machining.

Tool technologies

d1

Rtheo.



527

www.fraisausa.com

i

Cutting tool substrate material

Legend to the product page

Fine grain carbide. Hardness 1900 HV. Co content 9%. 
Characterised by a particularly high level of toughness.

Fine grain carbide. Hardness 1950 HV. Co content 8%. 
Characterised by a particularly high level of abrasion  resistance.

Fine grain carbide. Hardness 1590 HV. Co content 10%. 
Characterised by a particularly high level of toughness.

Fine grain carbide. Hardness >1600 HV. Co content 10%.
Characterised by a particularly high level of toughness and abrasion resistance.

Fine grain carbide. Hardness 1680 HV. Co content 12%. 
Characterised by a particularly high level of toughness.

Fine grain carbide. Hardness 1600 HV. Co content 10%.

Fine grain carbide. Hardness 1800 HV. Co content 6%.

Ultrafine-grain carbide. Hardness 1800 HV. Co content 12%.

Ultrafine-grain carbide. Hardness 1680 HV. Co content 10%.

Universal fine-grain carbide.

HM
XT

HM
XA

HM
XR

HM
X10

HM
UT

HM
MG10

HM
Plus

HM
Micro

HM

HM
MG6
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Pure diamond produced by chemical vapour deposition (CVD). Characterised by optimum fracture toughness on
the cutting edge and high thermal conductivity.

Cubic crystallized boron nitride (CBN). Hardness 4700 HV. Characterised by a particularly high level of abrasion
 resistance.

High-performance substrate material, powder metallurgically produced HSS alloys.

High-performance high speed steel.

Cutting tool substrate material

HSS
PM/F

HSS-E
Co8

CBN

Legend to the product page

CVD
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The corner between the front side blade and the circumference blade has a protective chamfer of 45°. 
The size of the protective chamfer is stated for each diameter in the data table on the catalogue page.

The tool is furnished with a corner radius. For every diameter the size of the radius is listed in the corresponding
data table of the catalogue.

Ball nose tool.

The corner between front cutting edge and circumferential cutting edge is executed sharp-edged. 

High Feed Cutting (HFC) tool. Tool with a special cutting geometry for high feed milling.

High Feed Cutting (HFC) tool with corner radius. Tool with special cutting edge geometry for high feed 
machining.

Form of the corner of the cutting edges

Legend to the product page
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Application suitability

Legend to the product page

A blue background means that the tool is particularly suitable for this material.

A light blue background means that the tool has good to adequate suitability for this material.

Chapter: Steel, stainless steel and titanium / 3D machining of steel / special shapes

Chapter: Aluminium and copper

Additional material which can be machined is stated in the additional field

Rm
1100-1300

Rm
850-1100

Rm
< 850

Rm
1300-1500

HRC
48-56

HRC
56-60

HRC
> 60

Inox
Stainless

Ti
Titanium

Rm
< 850

Al
Aluminium

> 99%

Al
Aluminium

Alloy

Al
Aluminium

Cast

Cu
Copper

Plastic
Thermoplast
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Legend to the product page

α

Full carbide tools with a cylindrical shank: shank version in accordance with DIN 6535 HA

Full carbide tools with a cylindrical shank and a side clamping surface. Shank version in accordance with 
DIN 6535 HB

Short shank tools: In the diameter graduation and diameter tolerance, the shank corresponds to the DIN 6535 HB
standard. The section behind the clamping surface is shortened.

HSS tools with a cylindrical shank and a side clamping surface: Shank version in accordance with DIN 1835 B

Shank material is made of high-quality recycled carbide (HM)

Helix angle and rake angle

Helix and rake angles are particularly important characteristics of milling tools. Due to this fact, helix angle � and
rake angle � are specified for each tool. The exact values can vary with the tool diameter.

Crash angle �

Tools with a smaller cutting diameter than the shank diameter need specific attention during machining. A crash
can surely be avoided when the limiting side surfaces are sloped with at least a minimum angle, the crash angle
�, against the vertical.
The angle of collision is stated for each diameter in the data table on the catalogue page.

Shape of the shank / shank versions

� 45°
� 5°
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Abbreviations

d1 Diameter of the cutting edge

d2 Diameter of the shank

d3 Diameter of the neck

l1 Total length of the tool

l2 Length of the cutting edge

l3 Distance from the front of the tool to the end of the neck

fl Number of flutes

r Corner radius

 Draft angle

FPT Feed per tooth

SPEED Cutting speed in surface feet

RPM Revolutions per minute

FEED Feed rate

ADOC Axial depth of cut

RDOC Radial depth of cut

deff Effective diameter (when milling with corner radius or ball nose = effective diameter)

MRR Material removal rate (removal of a certain material volume per minute)

Rm Mechanical tensile strength

HRC Hardness according to Rockwell C

45° Size of the protective chamfer between the face end blade and the circumference blade

Rtheo Theoretical programming radius (Rtheo) for HFC tools. See information at Tool Technology HFC

z Number of cutting edges

/
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Application technology information

AX-RV tools:

Clean transitions can be achieved with the AX-RV tools during finishing
by means of several infeed depths. However, in this application the
 correct infeed depth is important. On the basis of the tool geometry with
front radius, the limited axial infeed (aplim) is specified in the following
 table: 

d1 l2 Radius r aplim Radius r aplim Radius r aplim Radius r aplim Radius r aplim Radius r aplim

[mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm]

3 4 0.5 2.5

4 5 0.5 3.5

5 6 0.5 4.5

6 7 0.5 5.5 1.0 5.0 2.5 3.5

8 9 1.0 7.0 2.5 5.5

10 11 1.0 9.0 1.5 8.5 2.5 7.5 4.0 6.0

12 13 1.0 11.0 1.5 10.5 2.5 9.5 4.0 8.0

16 18 1.0 16.0 1.5 15.5 2.0 15.0 2.5 14.5 4.0 13.0

20 22 1.0 20.0 1.5 19.5 2.0 19.0 2.5 18.5 4.0 17.0

25 27 1.0 25.0 1.5 24.5 2.5 23.5 4.0 22.0

Axial infeed depth aplim for plane transition in wall for AX-RV2 and AX-RV3

7 3
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Application technology information

The application symbols are on the left next to the cutting data. 
The letter, top right, provides information concerning strategy in relation to the stated cutting data.

R stands for «Roughing» - a process which requires sufficient power and 
stability with regard to the machine and clamping.

Z-level roughing: The cutting data given in the catalogue is for layer-by-layer removal. 
In this case the axial machine axis is set to constant depth and does not change. 
Pull and push cutting are therefore not recommended!

PF stands for «Pre-Finishing»
F stands for «Finishing»
SF stands for «Super-Finishing»

The cutting data given in the catalogue applies for removal from level surfaces and
 parallel with the shape of the workpiece. Pull and push cutting are permissible. 
Push cutting is however less than ideal and will result in a reduction in tool life.

ap
ae

deff

R

ap

ae
deff

R

ap

ae

deff

F

ap

ae

deff

F

Application notes can be found in the chapter 3D
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Information for cutting data

Chapter: Steel, stainless steel, titanium and nickel
Material group

Version N M L N M L N M L N M L

Feed rate vf [%] 100% 100% 80% 80%

z = 2 2.50° 1.80° 1.00° 1.50° 1.00° 0.60° 2.50° 1.80° 1.00° 2.50° 1.80° 1.00°

z = 3 2.00° 1.20° 0.80° 1.00° 0.65° 0.40° 2.00° 1.20° 0.80° 2.00° 1.20° 0.80°

z = 4 1.00° 0.65° 0.40° 0.50° 0.35° 0.20° 1.00° 0.65° 0.40° 1.00° 0.65° 0.40°

z > 4 0.40° 0.30° 0.20° 0.20° 0.15° 0.10° 0.40° 0.30° 0.20° 0.40° 0.30° 0.20°

Ti
Titanium

Inox
Stainless

HRC
48 - 60

Rm
850-1500

Infeed angle for monoblock milling tools

Chapter: 3D machining
Material group

Version N M L N M L N M L N M L

Feed rate vf [%] 100% 100% 80% 80%

z = 2 0.50° 0.35° 0.25° 0.25° 0.20° 0.10° 0.50° 0.35° 0.25° 0.50° 0.35° 0.25°

z = 4 0.30° 0.25° 0.15° 0.20° 0.15° 0.10° 0.30° 0.25° 0.15° 0.30° 0.25° 0.15°

z > 4 0.20° 0.15° 0.10° 0.15° 0.10° 0.10° 0.20° 0.15° 0.10° 0.20° 0.15° 0.10°

HFC 0.50° 0.35° 0.25° 0.40° 0.30° 0.20° 0.50° 0.35° 0.25° 0.50° 0.35° 0.25°

Ti
Titanium

Inox
Stainless

HRC
48 - 60

Rm
850-1500

Chapter: Aluminium and copper
Material group

Version N M 2xd 3xd 4xd 5xd N M 2xd 3xd 4xd 5xd

Feed rate vf [%] 100% 100%

z = 2 5.00° 4.00° 6.00° 5.00° 4.00° 2.50° 4.00° 3.00° 5.00° 4.00° 3.00° 2.00°

z = 3 4.50° 3.50° 5.00° 4.50° 3.50° 2.00° 3.50° 2.50° 4.00° 3.50° 2.50° 1.50°

Cu
Copper

Al
Aluminium

Alloy
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Information for cutting data

The penetration angle (Helix) for NVDS-NVS-milling tools

Conversion table �Z to �A with corresponding bore diameter

Penetration angle �Z [°] 20° 18° 17.5° 16° 15° 13° 12° 10° 9° 8° 7°

Bore diameter DA Penetration angle �A [°]

DA = d1 x 1.3 [mm] 4.8° 4.3° 4.2° 3.8° 3.5° 3.0 2.8° 2.3° 2.1° 1.9° 1.6°

DA = d1 x 1.5 [mm] 6.9° 6.2° 6.0° 5.5° 5.1° 4.4° 4.1° 3.4° 3.0° 2.7° 2.3°

DA = d1 x 1.7 [mm] 8.5° 7.6° 7.4° 6.7° 6.3° 5.4° 5.0° 4.2° 3.7° 3.3° 2.9°

DA = d1 x 1.9 [mm] 9.8° 8.7° 8.5° 7.7° 7.2° 6.2° 5.7° 4.8° 4.3° 3.8° 3.3°

Program the penetration angle �Z or �A correctly!

FRAISA recommendation

Use ToolExpert HelixRamp

�Z = 20°
�A = 9.8°

DA = d1 x 1.9

�Z = 20°
�A = 4.8°

DA = d1 x 1.3
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Information for cutting data

The new online cutting data calculator ToolExpert HDC – High Dynamic Cutting

Put the productivity-increasing HDC high-performance roughing 
strategy (trochoidal milling) into practice.

The HDC milling (High Dynamic Cutting) is a high-performance rough
machining strategy, which is characterised by constant cutting condi-
tions. Consequently, the metal removal rate and the process reliability
can be significantly increased. And at the same time the tool service 
life is  increased!

CAM systems make the implementation of this strategy possible. 
However, the corresponding cutting data was not available up to now.
This gap has been filled by the new ToolExpert HDC from FRAISA!

Use the online cutting data calculator ToolExpert HDC without
 having to download any software!

The FRAISA cutting data software for reliable tool use

ToolExpert, the cutting data software is continuously expanded
with new products and areas of application. The material database
is so comprehensive that hardly any materials possessing suitable
application parameters are missing. The software is easy to

 comprehend, easy to operate and can be
used without the need for

training.

The new online cutting data calculator ToolExpert HelixRamp

With the new high-performance penetration edge, the NX-NVDS 
and NB-NVDS achieve a level of performance that facilitates peak 
productivity and process reliability in 7 dimensions!

This FRAISA innovation gives NVDS tools a ground-breaking perfor-
mance range!

The development of the new penetration edge allows FRAISA to
 introduce the term high-performance penetration. The new high-
 performance penetration edge cuts easily and clears the chips without
 disrupting the process.

The cutting data software ToolExpert HelixRamp was developed
for the new high-performance tools.

The software can conveniently be started using the FRAISA website. With just a few clicks, you can define the material,
tool and penetration strategy, and receive the parameters to be programmed for your machine control or CAM system.

Use the online cutting data calculator ToolExpert HelixRamp without having to download any software!
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Calculation formulas for cutting data

Formulas

Diameter of the cutting edge [mm]

Number of cutting edges

Axial infeed depth [mm]

Radial infeed depth [mm]

Cutting speed [m/min]

Feed per tooth and revolution [mm]

Spindle speed [min-1]

Feed rate [mm/min]

Feed per rotation [mm]

Material removal rate [cm3/min]

Effective engagement diameter [mm]

Setting angle «Beta» [ ° - DEG]

No application recommendation for the corresponding L-Type

Overall length from the spindle nose

d1

z

ap

ae

vc

fz

n

vf

f

Q

deff

�

•

LA

Spindle speed

Cutting speed

Feed rate

Feed per tooth

Feed per rotation

Material removal rate i
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Calculation formulas for cutting data

Effective diameter for ball nose end mills at a set angle � = 0°

Effective diameter for ball nose end mills at a set angle  0 < � < 90°
Calculator setting in [° - DEG] ; entry of � in [°- DEG]

Effective diameter for corner radius end mills at a set angle  0 ≤ � < 90° 
Calculator setting in [° - DEG] ; entry of � in [°- DEG]

ap
ae

deff

ap

ae

deff

ap

ae
deff



541

www.fraisausa.com

i

Calculation formulas for cutting data

Theoretical surface roughness and surface qualities

Surface roughness in the 
direction of feed vf

Surface roughness in the infeed 
direction ae

3.2

N8

1.6

N7

0.8

N6

0.4

N5

0.2

N4

0.1

N3

Maximum roughness values Ra in �m; 1 �m = 0.001 mm

Roughness classes

Surface qualities

fz = ae fz < ae fz > ae

[�m]

[�m]
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Hardness conversion table (Rm fi HV10 fi HB fi HRC)

Rm [N/mm2] HV 10 HB HRC
240 75 71
255 80 76
270 85 81
285 90 86
305 95 90
320 100 95
335 105 100
350 110 105
370 115 109
385 120 114
400 125 119
415 130 124
430 135 128
450 140 133
465 145 138
480 150 143
495 155 147
510 160 152
530 165 157
545 170 162
560 175 166
575 180 171
595 185 176
610 190 181
625 195 185
640 200 190
660 205 195
675 210 199
690 215 204
705 220 209
720 225 214
740 230 219
755 235 223
770 240 228
785 245 233
800 250 238 22
820 255 242 23
835 260 247 24
860 268 255 25
870 272 258 26
900 280 266 27

Rm [N/mm2] HV 10 HB HRC
920 287 273 28
940 293 278 29
970 302 287 30
995 310 295 31
1020 317 301 32
1050 327 311 33
1080 336 319 34
1110 345 328 35
1140 355 337 36
1170 364 346 37
1200 373 354 38
1230 382 363 39
1260 392 372 40
1300 403 383 41
1330 413 393 42
1360 423 402 43
1400 434 413 44
1440 446 424 45
1480 458 435 46
1530 473 449 47
1570 484 460 48
1620 497 472 49
1680 514 488 50
1730 527 501 51
1790 544 517 52
1845 560 532 53
1910 578 549 54
1980 596 567 55
2050 615 584 56
2140 639 607 57

655 622 58
675 59
698 60
720 61
745 62
773 63
800 64
829 65
864 66
900 67
940 68
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ISO Tolerances

Dimensions (Diameter, radius) Tolerance ISO e8 Tolerance ISO f8

over up to over up to

– 6 – .2362
-0.020
-0.038

-0.0008
-0.0015

-0.010
-0.028

-0.0004
-0.0011

6 10 .2362 .3937
-0.025
-0.047

-0.0010
-0.0019

-0.013
-0.035

-0.0005
-0.0014

10 18 .3937 .7087
-0.032
-0.059

-0.0013
-0.0023

-0.016
-0.043

-0.0006
-0.0017

18 30 .7087 1.1811
-0.040
-0.073

-0.0016
-0.0029

-0.020
-0.053

-0.0008
-0.0021

Millimeter
Millimeter MillimeterInch Inch

Inch

Dimensions (Diameter, radius) Tolerance ISO h6 Tolerance ISO h10

over up to over up to

– 6 – .2362
0

-0.008
0

-0.0003
0

-0.048
0

-0.0019

6 10 .2362 .3937
0

-0.009
0

-0.0004
0

-0.058
0

-0.0023

10 18 .3937 .7087
0

-0.011
0

-0.0004
0

-0.070
0

-0.0028

18 30 .7087 1.1811
0

-0.013
0

-0.0005
0

-0.084
0

-0.0033

Millimeter
Millimeter MillimeterInch Inch

Inch

Dimensions (Diameter, radius) Tolerance ISO k8 Tolerance ISO k12

over up to over up to

– 6 – .2362
+0.018

0
+.0007

0
+0.120

0
+.0047

0

6 10 .2362 .3937
+0.022

0
+.0009

0
+0.150

0
+.0059

0

10 18 .3937 .7087
+0.027

0
+.0011

0
+0.180

0
+.0071

0

18 30 .7087 1.1811
+0.033

0
+.0013

0
+0.210

0
+.0083

0

Millimeter
Millimeter MillimeterInch Inch

Inch
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1 X 1 X X X 2 X 1 X 1 X 1 X

1 X 1 X X X 2 X 1 X 1 X X X

1 X 1 1 X X 2 1 1 1 1 X X X

2 2 2 1 X X 2 1 2 1 1 X X X

2 2 2 1 X 2 2 1 2 1 2 1 X X

X 2 X 1 X 2 X 1 X 1 X 1 X X

X X X 1 X 1 X 1 X 1 X 1 X X

X X X 1 X 1 X 1 X 1 X 1 X X

X X X 2 X 1 X 1 X 1 X X X X

2 2 2 1 X 1 2 1 2 1 X X X X

2 2 2 1 X 1 2 1 2 1 X X X X

1 X 1 X X X 2 X 1 X 1 X X X

1 X 1 X X X 2 X 1 X 1 X 2 X

1 X 1 X X X 2 X 1 X 1 X X X

1 X 1 X X X 2 X 2 X 1 X X X

1 X 1 X X X 2 X 2 X 1 X X X

2 2 2 1 X 1 2 1 2 1 2 1 X X

1 X 1 X 2 X 2 X 2 X 1 X 2 X

1 X 1 X 1 X 2 X 2 X 1 X X X

X X X X X X X X X X X X 1 X

2 X 2 X X X X X X X 1 X 1 X

2 X 2 X X X 2 X 2 X 1 X 1 X

2 2 2 1 X 2 2 1 2 1 2 1 X X

2 2 2 1 X 2 2 1 2 1 2 1 X X

2 X 2 X X X X X X X 2 X 2 X

X X X X X 1 X 1 X 2 X X X X

Coating suitability for milling tools

1 = Ideally suited

2 = Adequate to well-suited

Material classes

Steel  < 500 N/mm2

Steel  500 - 850 N/mm2

Steel  850 - 1100 N/mm2

Steel  1100 - 1300 N/mm2

Steel  1300 - 1500 N/mm2

Hardened tool steel 48-52 HRC

Hardened tool steel 52-56 HRC

Hardened tool steel 56-60 HRC

Hardened tool steel >60 HRC

Cold work tool steel (12% Cr) 

high alloyed [1.2379]

Cold work tool steel, 

low alloyed [1.2067]

Stainless steel

ferritic/martensitic

Stainless steel [Cr-Ni/1.4301]

Stainless steel 

[Cr-Ni-Mo-.../1.4571]

Heat resistant steel [17-4 PH]

Nickel base alloys prec.-hard. [Inconel 718]

Cast iron (lamellar / spheroidal)

Titanium alloys up to 300 HB [Ti5Al2.5Sn]

Titanium alloy > 300 HB [Ti6Al4V]

Unalloyed aluminium

Wrought aluminium Si <6%

Unalloyed copper 

Wrought copper alloys Bronze

Brass short chips [Ms58]

Thermoplastics

High speed steel hardened

Coating suitability for milling tools in the corresponding material class

U
UNICUT-4X

P
POLYCHROM

D
DURO-S

V
DURO-V

X
X-AL

M
MICRO

C
CELERO

A: Excellent suitability of the coating A during wet machining.
B: The suitability of the coating B during wet machining is sufficient to good.

C: Excellent suitability of the coating C during dry machining. 
D: The suitability of the coating D during dry machining is sufficient to good. 

Coating suitability related to dry or wet machining conditions

A

C

B

D
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General conditions

1. General
1.1  The contract is concluded with the written confirm -

ation (Order confirmation) of Fraisa SA or its subsidia-
ries  (hereinafter known in short as «supplier») that it
 accepts the order.

1.2 Any deviation from the order in the order confirmation
forms part of the contract, unless the purchaser rejects
it in writing  within 5 working days from the receipt
date of the order confirmation. Quotations,  particularly
those involving price lists, brochures, etc., which con-
tain no acceptance dates, are non-binding. 

1.3 These delivery conditions shall be binding if they are
declared as applicable in the quotation or order con-
firmation. Other conditions of the purchaser are only
applicable if they have been expressly accepted by the
supplier and this acceptance is in writing. 

1.4 All agreements and legally relevant declarations of the
parties need to be made in writing in order to be
 applicable. 

1.5 If any provision of these delivery conditions should
 prove wholly or partially ineffective, the parties shall
 replace this provision with a new agreement which
 comes as close to the intended legal and economic
outcome as possible.

2. Scope of the delivery and services
The supplier's deliveries and services are itemised in the
order confirmation, including any appendices to it. The
supplier is authorised to make changes that lead to
 improvements, where these do not increase the price. 

3. Brochures, catalogues and technical documents 
Brochures and catalogues are not binding without
 other agreements. Information contained in technical
documents is only binding if it is explicitly assured. 

4. Prices
4.1 All prices are - in the absence of any agreement - net

prices, ex works, excluding packaging, in freely avai l -
able Swiss Francs or the local currency of the subsi d -
iaries, without any deductions. 

4.2 All additional costs, e.g. for freight, insurance, export,
import and other permits and certifications, shall be
borne by the purchaser. 

4.3 Likewise, the purchaser shall bear all taxes (especially
VAT), levies, fees, duties (and the like) that are imposed
in connection with the contract, or reimburse the
 supplier for them against corresponding proof, if the
supplier has to pay for them. 

5. Payment terms
5.1 The payments are to be made by the purchaser in

 accordance with agreed payment terms at the location
of the supplier's  office without the deduction of

 discounts, expenses, taxes, duties, fees, duties (and the
like). The obligation to make payment is fulfilled, when
at the location of the supplier's  office, the arranged
amount have been made freely available to the
 supplier. The payment deadline is 30 days from the
 invoice date. 

5.2 The payment deadline and/or the separately agreed
payment deadlines must be met even if the transport,
delivery or acceptance of the delivery is delayed or
 prevented for reasons for which the supplier is not
 responsible, if non-essential items are missing from the
delivery, or if subsequent machining is necessary which
does not make usage of the delivery impossible.

5.3 If the purchaser does not make payment by the pay-
ment deadline and/or the separately agreed payment
deadline, he must, without notice, pay interest from
the date the invoice is due at an interest rate based on
the rate where the purchaser has his office, however at
least 4% above the discount rate of the Swiss National
Bank. The right to claim further damages is reserved. 

6. Retention of title
6.1 The supplier shall retain ownership of all parts of the

delivery until he has received the payments in accord -
ance with the contract. 

6.2 The purchaser is obliged to participate in measures
which are necessary for the protection of the  supplier's
property; in particular, at the expense of the purchaser,
he authorizes the supplier to register or enter the title
in public records, books and the like according to the
relevant national laws and to comply with all relevant
formalities. 

6.3 The purchaser shall maintain the delivered goods at his
cost for the duration of retention of title and insure
them on behalf of the supplier against theft, breakage,
fire, water and other risks. He shall further take all
 measures to ensure that the supplier's property claim is
in no way compromised nor cancelled.  

7. Delivery deadline
7.1 The supplier shall strive to meet the delivery deadline

which is recorded in the order confirmation. The
 delivery deadline is met if the «ready for despatch»
message is sent to the purchaser by its expiry.

7.2 The meeting of the delivery deadline presupposes full
compliance with the contractual obligations by the
purchaser. 

7.3 The delivery deadline shall be extended by an appro-
priate period if hindrances occur which, despite due
care, the supplier cannot avert, regardless of whether
they originate from him, the purchaser or a third  party.
Such hindrances include epidemics, mobilisation, war,
riots, major breakdowns, accidents, labour disputes,
delayed delivery or mistakes in the delivery of the
 necessary raw materials and semi-finished products,
governmental actions or omissions, and natural events. 
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7.4 If a specific date is agreed upon instead of a delivery
deadline, this is equivalent to the last day of a  delivery
deadline. Points 7.1 to 7.3 apply analogously. 

7.5 In the case of delay, the purchaser is not entitled to
compensation or other benefits, except for the agree-
ment cited in point 7 or an agreement stipulated in a
separate agreement. This restriction does not apply to
unlawful intent or gross negligence on the part of the
supplier.

8. Return of goods
For commercial product returns up to CHF 1,000.00, it
is necessary for us to charge a reduction of 10% of the
value of the goods, however at least CHF 30.00 for
checking costs incurred by us. In the case of higher
 return values, prior consent from FRAISA SA is
 required. Custom designs and products with special
 labeling may not be returned. 

9. Packaging
Packaging is separately charged by the supplier and
cannot be returned.

10. Transfer of benefits and risks
10.1 At the latest, benefits and risks are passed to the pur-

chaser when the delivery leaves the factory.

10.2 If the shipment is delayed at the request of the
 purchaser or for other reasons which the supplier is not
 responsible  for,  the  risk  is  passed  to  the  pur chaser
for the originally scheduled date of delivery from the
 factory. From this point on, the supplied products are
stored and insured at the purchaser's expense and risk. 

11. Shipping, transportation and insurance
11.1 The supplier must be informed of special requests con-

cerning shipping, transportation and insurance in good
time. Transportation takes place at the purchaser's
 expense and risk.

11.2 Complaints relating to the shipping or transportation
should be addressed to the last carrier by the  purchaser
without delay upon receipt of the delivery or the
 shipping documents.

11.3 Insurance against all kinds of damage is the respons -
ibility of the purchaser. 

12. Checking and acceptance of the delivery
12.1 The purchaser must check the delivery upon receipt

within 8 days and notify the supplier of any defects
within the same period in writing. Failing this, the
 supply shall be deemed approved.

12.2 The supplier shall resolve the defects which are notified
to him in accordance with point 12.1 as quickly as
 possible, or - at his option - replace defective goods. 

12.3 In the case of defects of any sort relating to the deliv -
ery, the purchaser has no rights or rights to make
claims other than those specifically mentioned in  points
12 and 13 (warranty, liability for defects). 

13. Warranty, liability for defects
13.1 The warranty period is 6 months. It begins with the

 date the delivery leaves the factory. In the case of
 replaced or repaired products, the warranty period
starts afresh and shall last for 6 months from the  date
the replacement goods are shipped from the supplier.
The guarantee expires prematurely if the purchaser or
a third party undertakes inappropriate modifications or
repairs or if the purchaser, when a fault has occurred,
does not immediately take all appropriate measures to
mitigate the damage and does not give the supplier
the opportunity to resolve the defect.

13.2 Damage is excluded from the warranty and the
 supplier's liability which has arisen in circumstances
which cannot be proven to be due to poor materials,
faulty design or poor workmanship, e.g. natural wear,
 improper maintenance, failure to follow operating
 instructions, excessive strain, unsuitable equipment,
chemical or electrolytic influences as well as other
 reasons that the supplier cannot be held responsible
for. 

13.3 The purchaser shall only be entitled to the replacement
or repair of defective goods. The purchaser is not
 entitled to further claims, especially for compensation
for damage or consequential damage. In no case can
claims be considered by the purchaser for compens -
ation for damage which is not caused to the object
 itself, e.g. loss of production, inability to use the goods,
loss of contracts, loss of profit and other direct or
 indirect damage. This disclaimer does not apply to
 unlawful intent or gross negligence on the part of the
supplier. Moreover, this disclaimer does not apply in so
far as any mandatory provisions oppose it. 

14. Place of jurisdiction and applicable law
14.1 The place of jurisdiction for the purchaser and the

 supplier is the place where the supplier has its head
 office. The supplier is entitled to take out legal action
against the purchaser at its place of residence. 

14.2 The contract shall be exclusively governed by the
 national commercial law which applies in the  supplier's
country. The provisions of the CISG do not apply. 
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Sales and service locations
Fraisa SA
Gurzelenstrasse 7
4512 Bellach
Fon: +41 (0)32 617 42 42
Fax: +41 (0)32 617 42 41
mail.ch@fraisa.com

Fraisa GmbH
Hanns-Martin-Schleyer-Str. 15b
D-47877 Willich
Fon: +49 2154 489 84-0
Fax: +49 2154 489 84-33
info@fraisa.de

Fraisa Sarl.
7, Rue de Lombardie
F-69150 Décines
Fon: +33 4 721 45 700
Fax: +33 4 723 73 490
fraisa@fraisa.fr

Fraisa Italia s.r.l.
Via Grosio 10/8
I-20151 Milano
Fon: +39 02 334 06 086
Fax: +39 02 334 06 055
mail.it@fraisa.com

Fraisa Hungária Kft.
Vásárhelyi Pál u. 3
H-3950 Sárospatak
Fon: +36 47 511 217
Fax: +36 47 511 215
mail.hu@fraisa.com

Fraisa USA Inc.
711 5th St SW
USA-New Brighton MN 55112
Fon: +1 651 636 8488
Fax: +1 651 636 8588
info@fraisausa.com

FRAISA SA China Rep Office
CBC Building, 49A Wuyi Road
CN-200050 Shanghai
Fon: +86 21 5118 0821
Fax: +41 32 617 42 41
infochina@fraisa.com

Och GmbH
Fischbacher Hauptstrasse 156
D-90475 Nürnberg
Fon: +49 911 833 07-0
Fax: +49 911 833 07-10
info@och.de

(l) Associated companies.
To find your contact refer to www.fraisa.com.

Distribution network
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Article list Inch tools

Example: Article P5838

Article-N°.: 5838
Coating: P
Page: 37

Article-N°. Coating

INDEX
without P

POLYCHROM

U
UNICUT-4X

D
DURO-S

V
DURO-V

X
X-AL

M
MICRO

C
CELERO

T
TRIBO

B
DIAMANT

B
DIAPLUS

5810
5820
5821
5822
5831
5832
5833
5834
5836
5837
5838
5840
5844
5850
5852
5855
5860
5864
5865
5866
5867
5868
5869
5875
5877
5885
5886
5887
5890
5891
5897
5918
5925
5926
5927
5931
5932
5933

175
191
193
177
51
49
45
53
43
47
37
93

189
151
155
107
113
163
115
109
137
117
139
215
217
187
179
183
221
219
201
79
71

141
73
51
49
45

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Chemical
composition

TiAlCrN
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Max. temp. [°C] 1000
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Article-N°. Coating
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Article list metric tools

Example: Article P8600

Article-N°.: 8600
Coating: P
Page: 247
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