HARVI™ | TE  Side Milling/Slotting * Application Data ¢ Metric

/ S KENNAMETAL
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Recommended feed per tooth (fz = mm/th) for side milling (A).
KCPM15-KCSM15 For slotting (B), reduce fz by 20%.
Cutting Speed — vc D1 — Diamet
) min e L . 1 100 [ 120 | 160 [ 200 | 250
X )5 X )1 150 = 200 0,015 | 0,023 | 0,031 0,066 | 0,079 | 0,09 125 | 0,136
5xD ),5 x D1 D1 150 - 200 z 0,015 | 0,023 | 0,031 | 0,040 | 0,048 | 0,066 | 0,079 | 0,09 , 125 | 0,136
z DX )5 X D1 40 - 190 z 15 | 0,023 | 0,031 0, 1 0,079 | ( , 125 | 0,136
3 HxD ),5 x D1 D 20 5 160 z 0,012 | 0,019 | 0,026 | 0,033 | 0,040 | 0,065 | 0,067 | 0,077 | 0,096 | 0,111 125
4 5xD ),5 x D1 D1 90 = 150 z | 0012 ,_l_:w 0, 0, 1 0,059 | 0,069 | 0,084 | 0,097 | 0,107
S xD )5 x D1 D1 60 - 100 z 0,01 ,016 | 0,021 | O, 0,044 | 0,053 | 0,062 | 0,077 | 0,089 | 0,100
[ HxD x D1 D1 50 = 7 z ,013 | 0,018 0, 0,037 | 0,044 | 0,051 | 0,063 | 0,071 | 0,078
xD )5 X D1 90 = 115 74 ),01 19 | 0,026 | 0,033 | 0,040 | 0,055 | 0,067 | 0,077 | 0,096 | 0,111 | 0,125
M xD ),5 x D1 D1 - 80 z ,010 | 0,016 | 0,021 | 0,027 032 | 0,044 | 0,053 | 0,062 | 0,077 | 0,089 | 0,100
xD ),5 x D1 xD 60 = 70 z 009 | 0,013 | 0,018 | 0,022 7 | 0,037 | 0,044 | 0,051 | 0,063 | 0,071 | 0,078
xD ),5 x D1 x D1 120 = 150 z 0,015 ,_:031 | C 0, 0, . 0,079 | 0, | 0,111 | 0,125 | 0,136
x D x D1 0xD 10 - 140 iz 0,0 ,019 | 0,026 | 0,033 | 0, 0, ' 0,067 | 0,077 | 0,096 | 0,111 | 0,125
3 xD ),5 x D1 .0 x D1 10 = 130 z 0,0 L,016 | 0,021 | ( 0, | 0,053 | 0,062 | 0,077 | 0,089 | 0,100
xD ),5 x D1 D1 50 = 90 z 0,0 19 | 0,026 | | 040 | 0,055 | 0,067 | 0,077 | 0,096 | 0,111 125 |
xD x D1 D1 50 - 80 z 0,010 | 0,016 | 0,021 | 0,027 032 | 0,044 | 0,053 | 0,062 | 0,077 | 0,089 | 0,100
xD ),5 x D1 D1 25 - 40 z 0,007 | 0,010 | 0,014 | 0,018 | 0,021 | O, | 0,035 041 | 0,051 | 0,059 | 0,067
4 xD )5 x D1 D 50 - 60 iz 0,008 | 0,013 | 0,017 | ( '8 | 0,040 | 0,049 | 0,057 | 0,071 | 0,082 | 0,092
1 xD )5 x D1 1,0xD1 80 - 140 z 0,012 | 0,018 _1E 0, | 0,059 | 0,069 | 0,084 _tm? | 0,107
2 xD x D1 1,0xD1 70 - 120 z 0,009 13 018 | 0,022 | 0,027 | 0,037 | 0,044 | 0,063 | 0,071 | 0,078
NOTE: Lower value of cutting speed is used for high stock removal or for higher (m. within group.
Higher value of cutting speed is used for finishing i {machinability) within group.
Above parameters are based on ideal conditions.
For smaller taper machining centers, please adjust p y on greater than 12mm.
For tools with reach >4.5 x D. reduce Fz up to 30% and use lower range of culting speed as stariina condition.
Adjustment Factor for Feed and Speed Calculation » Metric
Ae/D 2% 5% 8% 10% 12% 20% 30% 100%
Speed factor Kv 21-386 1,6—25 16 14 1,38 13 1,2 09
Feed factor KFz 3,58 23 184 167 154 125 1,09 1

NmEFamMDdeS%abssMsawmhMladqu which allows the user to either be more conservative at the lower value or more aggressive with the higher value.
mwena)sohe d based

on the

inabifity of the material, from difficult to free cutting.

To calculate

Vcnew =Vc* Kv
Fznew = Fz* KFz

i-finishing cuts when used with the recommeded base Fz.
ﬁxmmmmmmmmmmummmmmawmmmmmm

application: cutting data, please use Kv
mhwdmmﬂﬁ:hhﬂm

Final cutting data recommendation:
Application: D = 20mm; Ve new =80 * 1,4 = 112 m/min
M2 material group; Fz new = 0,089 * 1,67 = 0,15 mm/min
Ae = 2mm
Cutting data recommendation: Vc = 80 m/min;

Fz = 0,089 mmvth
Adjustment coefficients: Ae = 2mm equals 10,0%:;
Kv = 1,4, KFz = 1,67

HARVI™ | TE = Plunging/Drilling = Application Data * Metric

< e =]
@ @ KCPM15-KCSM15 R feed per (tn ) for
Cutting Speed — vc
e D1 — Diameter

Material
G Applicable| Coolant | min | Start | max | mm | 20 | 3,0 0 | 50 | 60 | | | 200 | 250
C . Preferred | 140 | 150 | 165 | f _,_,uss[fum_fm_,uss_ I [0,160 [ 0,180
. Required | 140 | 150 | 165 | fn_| 0,028 | 0,033 | 0,040 | 0,045 | 0,055 | ( I 10,160 | 0,180
i ° Required | 140 [ 150 [ 165 | fn __&[;ﬂ_'m._:@_ﬂﬁiu | 10,160 | 0,180 |
P B . Required | 105 | 115 | 120 | fn | 0,015 | 0,020 | 0,028 | 0,033 | 0,040 125 | 0,150
4 . Required | 90 | 100 | 110 | 15 | 0,020 | 0,028 [ 0,033 [ 0,040 | [ [0,125 0,150
g D . Required | 70 | 75 | 80 | f 100,014 0,018 0,020 | 0,025 | [ 10,085 | 0,100
[ D L) Requied | 55 | 60 | 65 | fn_|0,010[0,014]0,01810,020 0,005 0,075 0,085 (0,100
0,75xD . 75 | 85 | 90 | fn 15 0,020 | 0,028 | 0,033 | 0,040 | [ 10,125 [ 0,150
M [ 2 D . Requied | 50 | 55 | 60 | fn 10 0,014 [ 0,018 [ 0,020 [ 0,025 [ ¢ 10,085 [ 0,100
E D J Required | 45 | 50 | 55 | fn | 0,010 0,014 | 0,018 | 0,020 | 0,025 | ( I 10,085 [ 0,100
D . Preferred | 110 | 120 | 130 | | 0,028 | 0,033 | 0,040 | 0,045 | 0,055 | [0,160 [ 0,180
3 . Required | 100 | 110 | 120 | fn 15 | 0,020 | 0,028 [ 0,083 [ 0,040 | 125 | 0,150
k s Required | 90 | 100 | 110 | fn_[0,015]0,020 [ 0,028 | 0,033 | 0,040 | { 125 | 0,150 |
Y [ Requied | 80 | 85 [ 90 | fn 15 | 0,020 | 0,028 | 0,033 | 0,040 | ( | 10,125 | 0,150 |
0 D @) Required | 55 | 60 | 65 | fn_|0010]0,014]0,0180,020 | 0,025 I 10,085 [ 0,100
E D 0 Required | 20 | 25 | 28 | fn | 0,008 0,010 0,012 0,015 0,018 ¢ [ 0,060 [ 0,070
4 D [¢) Requied | 35 | 40 | 45 | fn_|0,010]0,014]0,018 | 0,020 | 0,025 | ( [ 0,085 | 0,100
) Required | 75 | 80 | 85 | fn 15 0,028 [ 0,083 [ 0,040 ),125 | 0,150
2 0 Required | 65 | 70 | 75 | fn_|0,010] 0,040,018 | 0,020 | 0,025 | ( 0,085 | 0,100
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Linear Ramping

-

HARVI™ | TE » Application Information « Ramping

A

Helical Ramping ‘ZKENNAMI:TAL
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\TTENTION!
For helical ramping operations, the min. and max. hole diameter can be calculated with the following formula:

Min. hole @ = End mill -@ x 1,1 + 2x corner configuration (Re/CHF) size. Hole -@/End mill -@ min 1:1,15
Max. hole @ = 2x End mill -@ 2x comer configuration (Re/CHF) size. Hole -@/End mill -@ max 1:1,9
HARVI I TE » Ramping 0°-15° * Application Data ¢ Metric

SN

Recommended feed per tooth (fz = mm/z) for Helical Interpolation and Ramping — z_,=2

KCPM15-KCSM15
Cutting Speed — v = " P
Material |  Max m/min T =% S i Yo i s Ny
= min Start max mm | 20 | 30 | 40 | 140 | 160 | 1 _QL_%
[ 25 X D1 50 175 200 z 023 | 0,03 102 | 0, ,119 | 0,125 | 0,136
25 xD 50 175 200 023 | 0,03 ),102 190,125 | 0,136
.25 x D1 40 165 190 z | 0,015 | 0,023 | 0,031 | ( 102 | 0,1 19 [ 0,125 | 0,136
25 %D 20 140 160 z | 0,012 | 0,019 | 0,026 | ( 087 | 0,09 | 0,104 | 0,111 | 0,125
25 XD %0 120 150 fz_| 0,012 18 | 0,024 | ( 0,084 | 0,091 | 0,097 | 0,107
25xD 60 80 100 fz_| 0,010 | 0,016 | 0,021 | ( ,070 | 0,077 | 0,083 | 0,089 | 0,100
[ x D1 50 65 75 fz_ | 0,009 | 0013 | 0,018 | ( ),057 | 0,063 | 0,067 | 0,071 78
25D 90 100 115 z_ | 0,012 | 0,019 | 0,026 | ( 087 | 0,096 | 0,104 | 0,111 | 0,125
M xD 60 70 80 z 010 | 0,016 | 0,021 | | ,070 | 0,077 | 0,083 | 0,089 | 0,100
1,0xD 60 65 70 z | 0,009 | 0,013 | 0,018 | ( ,057 | 0,063 | 0,067 | 0,071 | 0,078
) x D 20 135 150 z )15 0,031 102 [ 0,111 [ 0,119 [ 0,125 [ 0,136
0xD 10 125 140 z |0, 019 | 0,026 | 087 | | 0,104 [ 0,111 [ 0,125
: 1,0xD 10 120 130 z | 0,010 | 0,016 | 0,021 | ( ,070 | 0,077 | 0,083 | 0,089 | 0,100
0,75 x D1 50 70 90 z | 0,012 | 0,019 | 0,026 | 087 | 0,09 | 0,104 | 0,111 | 0,125
0,75 xD1 50 65 80 z X ,016 | 0,021 | ( ),070 | 0,077 | 0,083 | 0,089 | 0,100
[ 5% D1 25 30 40 fz | 0,007 | 0,010 | 0,014 ,046 | 0,051 | 0,055 [ 0,059 | (
1,25 x D1 50 55 60 z | 0,008 | 0,013 | 0,017 '0,064 | 0,071 | 0,076 | 0,082 | 0,082
1,0xD1 80 110 140 z 012]0,018 [ 0,024 | .07 | 0,084 | 0,091 | 0,097 | 0,107
1,0x D1 70 90 120 z_| 0,009 | 0,013 | 0,018 [ 0,057 | 0,063 | 0,067 | 0,071 | 0,078
NOTE: @ min and @ max o be calculated with formula for helical ramping above.
HARVI™ | TE  Ramping 15°-30° » Application Data * Metric
@ @ Recommended feed per tooth (fz = mm/z) for Heli and R —Z,=2
KCPM15-KCSM15
Cutting Speed — vc x
Material |  Max m/min Diameter -~ D1 [Gmin-Bmax] for helical interpolation
min Start max |mm| 20 | 30 | 40 | 50 | E 250
[ 25 x D 50 165 175 z_| 0, 017 | 0,023 | 0,030 | ( K 102
25 xD 50 165 175 z 01 023 | 0,030 | K 102
F .25 x D1 40 155 165 z | 0,01 I ,023 | 0,030 | ¢ N K ),102
P 25D 20 130 140 z | 0,009 | 0,014 | 0,019 | 0,025 | ( T 094
25D 0 105 120 ),009 | 0,013 | ( 022 | I K ),080 |
25 x D1 60 70 80 z | 0,008 | 0,012 | 0,016 | 0,020 | ( I K 075
[ .25 x D1 50 55 65 z | 0,007 | 0,010 | 0,013 | 0,017 I ,059 |
25xD %0 95 100 z | 0,009 | 0,014 | 0,01 025 | ( K K ),094 |
M xD 60 65 70 008 | 0,01 01 020 | ( K K 075
0xD 60 62 65 z | 0,007 | 0,010 | 0,013 | 0,017 | ( N K 059
0xD 20 30 135 z | 0,011 | 0,01 ,023 | 0,030 | ( K K 102 |
,0xD 10 20 125 z | 0,009 | 0,014 | 0,01 025 | ( I K ),094 |
0 xD 10 15 120 z | 0,008 | 0,012 | 0,01 ,020 | ( It I ),075
0,75 x D1 50 60 70 z | 0,009 | 0,014 | 0,01 025 | ( K ,094
0,75 x D1 50 55 65 z | 0,008 | 0,012 | 0,016 | 0,020 | ( K 075
3 0,5xD1 25 27 30 z_| 0,005 | 0,008 | 0,010 | 0,013 | ( I ),051 |
1,25 x D1 50 52 55 z | 0,006 | 0,009 | 0,013 | 0,017 | ( K ),069 |
1,0xD1 80 95 110 z | 0,009 | 0,013 [ 0,018 | 0,022 | ( K ,080
1,0 xD1 70 80 90 z | 0,007 | 0,010 | 0,013 | 0,017 ),059 |
NOTE: @ min and @ max to be calculated with formula for helical rampina above.
HARVI | TE » Rampina 30°-45° « Application Data » Metric
@ @ Recommended feed per tooth (fz = mm/z) for Helical Interpolation and Ramping — z_, =2
KCPM15-KCSM15
Cutting Speed — v "
o ity Diameter - D1 [@min-@max] for helical interpolation
min Start max__lmm| | 30 | 40 | 60 | 80 | 100 | 120 | 140 180 [ 200 | 250 |
25 x D 40 50 165 z | 0,000 | 0,014 | 0,019 | 0,024 | ( 0,040 | | 0,055 | 0,061 ),071 | 0,075 | 0,082 |
25 x D1 40 150 165 z | 0,009 | 0,014 | 0,019 | 0,024 | 0,029 | 0,040 | 0,048 | 0,055 | 0,061 ),071 | 0,075 | 0,082
25 x D' 40 150 165 z | 0,009 | 0,014 | 0,019 | 0,024 | 0,029 | 0,040 | 0,048 | 0,055 | 0,061 ),071 | 0,075 | 0,082
25xD 05 115 120 z | 0,007 )1 ,020 | 0,024 | 0,033 | 0,040 | 0,046 | 0,052 ,062 | 0,067 | 0,075
4 25 x D' %0 100 110 z | 0,007 | 0,01 ,014 | 0,018 | 0,022 | 0,030 | 0,036 | 0,041 | 0,046 ,055 | 0,058 | 0,064 |
25xD 70 75 80 2 | 0,006 | 0,009 | 0,0° ,016 | 0,019 | 0,026 | 0,032 | 0,037 | 0,042 ,050 | 0,053 | 0,060
[ 25xD 55 60 65 2 | 0,005 | 0,008 | 0,0° 013 | 0,016 | 0,022 | 0,027 | 0,031 | 0,034 040 | 0,043 | 0,047
25xD 75 85 90 z | 0,007 | 0,011 | 0,0 ,020 | 0,024 | 0,033 | 0,040 | 0,046 | 0,052 ,062 | 0,067 | 0,075
M x D 50 55 60 7 | 0,006 | 0,009 | 0,01 ,016 | 0,019 | 0,026 | 0,032 | 0,037 | 0,042 ,050 | 0,053 | 0,060
.0xD 45 50 55 iz 005 | 0,008 | 0,01 013 | 0,016 | 0,022 | 0,027 | 0,031 | 0,034 ,040 | 0,043 | 0,047
0xD 110 120 130 z | 0,009 | 0,014 | 0,01 024 | 0,029 | 0,040 | 0,048 | 0,055 | 0,061 ,071 | 0,075 | 0,082
0xD 100 110 120 7z | 0,007 | 0,011 | 0,01 020 | 0,024 | 0,033 | 0,040 | 0,046 | 0,052 ,062 | 0,067 | 0,075
0xD %0 100 110 z | 0,006 | 0,009 | 0,013 [ 0,016 | 0,019 | 0,026 | 0,032 | 0,037 | 0,042 ),050 | 0,053 | 0,060
0,75 x D1 80 85 90 z | 0,007 | 0,011 | 0,015 | 0,020 | 0,024 | 0,033 | 0,040 | 0,046 | 0,052 062 | 0,067 | 0,075 |
0,75 x D1 55 60 65 z | 0,006 | 0,009 | 0,013 | 0,016 | 0,019 | 0,026 | 0,032 | 0,037 | 0,042 ),050 | 0,053 | 0,060
0,5x D1 20 25 28 z | 0,004 | 0,006 | 0,008 113 | 0,017 | 0,021 | 0,025 | ( ),033 | 0,036 | 0,040 |
4 | 125xD1 as 40 45 2z | 0,005 | 0,008 | 0,010 40,017 | 0,024 | 0,029 | 0,034 | 0,038 ,046 | 0,049 | 0,055
1,0xD1 75 80 85 z | 0,007 | 0,011 | 0,014 | 0,018 0,030 | 0,036 | 0,041 | 0,046 ),055 | 0,058 | 0,064 |
3 1,0x D1 65 70 75 z | 0,005 | 0,008 | 0,011 | 0,013 | 0,016 | 0,022 | 0,027 | 0,031 | 0,034 ),040 | 0,043 | 0,047

NOTE: @ min and @ max to be calculated with formula for helical ramping above.




Application Recommendation for Surface Profiling with HARVI™ | TE

Not all kmrcultngaigesreﬂchthsm‘ﬂﬂoﬂhemlmssﬁsshalm

end mill. Due to this, certain tilt angles will engage different numbers of cutting

edges and can alter the required cutting parameters. This will also be altered
by the depths of cut, which will change the contact area and resulting number
of edges engaged.

When surface profiling with any ball nose end mill, optimum performance will

be achieved by tilting away from the center of the tool if possible. This is due

to the fact that at the tip of the tool only the center cutting edges exist (two in
the case of HARVI | TE ), and also the fact that the rotational velocity is zero in
the center. Therefore, Kennametal recommends tilting the end mill to engage

more cutting edges and avoid the zero-speed condition.

As the HARVI | series ball nose end mills do have two center cutting edges,
it is possible to machine without tilting if the application requires this.

Just factor in the reduced number of cutting edges into the cutting
parameter calculations.

HARVI | TE Ball Nose

4

At the tip of the tool, only the center cutting edges exist.
The rotational velocity is zero in the center.

9

When surface profiling with any ball nose end mill,
optimum performance will be achieved by tilting away
from the center of the tool if possible

o 24°
In the case of the HARVI | TE ball nose end mill, For tilt angles less than 24° and shallow profiling For maximum profiling performance, a tilt angle
it is possible to take much larger depths of cut depths, only two cutting edges will be typically of 52°—55" will result in full engagement of all
than other standard ball nose end mills. engaged. edges with a wide range of cutting depths.
Therefore, a large depth of cut can result in As the end mill is tilted above this, then all four
partial engagement of all four edges at small- or edges will at least be partially engaged.

zero-tilt angles.

It is important then to decide if the cutting depth is small (profiling) and important to analyze the effect of tilt, or whether the cutting depth is

large (roughing / slotting) and then the effect of tilt is minimized.
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