RECOMMENDED CUTTING CONDITIONS

l Cutting Speed

Cutting Speed
Workpiece Material Greade Breaker ve
(m/min)
P Mild Steel <180HB MP6120 GM 200 (150—220
(ASTM A36,AISI 1010) = (150—220)
Carbon Steel, Alloy Steel
CATS! 1045 AISI 2140) 180—280HB MP6120 GM 200 (150—220)
N TF15
LCA5TE GL 1000 (200—3000)
Aluminium Alloy Si<5%
(A6061, A7075 etc) ° TE15
MP9120 GM 1000 (200—3000)
Aluminium Alloy 5%=<Si<10% .
(AC4B, ADC12, A390 etc) Si>10% MP9120 GM 1000 (200—3000)
S Titanium Allo
y — MP9120 GM 40 (30—60)

(Ti-BAI-4V etc)

l Depth of Cut / Feed per Tooth

_ _ Cutting Width|Depth of Cut Feed per Tooth (mm/t)
Workpiece Material Breaker (:z) (:%) Cutting Edge Diameter DC (mm)

20 25, 28 32,35 40 50, 63,80 | 100, 125
P <5 <0.05 <015 <015 <0.18 <0.18 <0.18
<0.25DC <10 <0.05 <0.12 <0.12 <0.15 <0.15 <0.15

<145 <0.05 <0.10 <0.10 <0.12 <0.12 -
<5 <0.05 <0.12 <0.15 <0.15 <0.18 <0.18

Mild Steel

(ASTM A36.AISI 1010) <180HB GM <0.5 DC <10 - <0.10 <012 <012 <0.15 <0.15

<14.5 - <0.08 <0.10 <0.10 <0.12 -

< < < < < < <

<075DC <5 <0.05 <012 <012 <015 <015 <0.15
<10 — <0.10 <0.10 <012 <012 <012
DC (Slot) <5 <0.05 <0.10 <012 <012 <015 <0.15
<5 <0.05 <0.15 <0.15 <0.18 <0.18 <0.18
<0.25DC <10 <0.05 <0.12 <0.12 <0.15 <0.15 <0.15

<145 <0.05 <0.10 <0.10 <012 <012 —
c <5 <0.05 <012 <015 <015 <0.18 <0.18

arbon Steel, Alloy

Steel 180—280HB| GM <0.5 DC <10 - <0.10 <0.12 <0.12 <0.15 <0.15

(AISI 1045,AIS1 4140) <145 - <008 | <010 | <010 | <012 -

< < < < < < <

<075DC <5 <0.05 <0.12 <0.12 <0.15 <0.15 <0.15
<10 - <0.10 <0.10 <0.12 <0.12 <012
DC (Slot) <5 <0.05 <0.10 <0.12 <0.12 <0.15 <0.15

Note 1) The above cutting conditions are determined based on high workpiece and machine rigidity, where no vibration occurred.

If vibrations occur make adjustments according to the machining conditions.

Note 2) Note, vibrations may occur in the following conditions.
* When using long tool overhang.

» When pocket machining corner radii.

* When the workpiece has poor clamping rigidity or when the machine rigidity or workpiece rigidity is low, vibrations can occur easily,

if so, reduce cutting conditions such as width and depth of cut and feed per tooth.



Cutting Width|Depth of Cut Feed per Tooth (mmft)
Workpiece Material Breaker (::n) (:Eq) Cutting Edge Diameter DC (mm)
20 25, 28 32,35 40 50, 63, 80 100, 125
N <5 <005 | <025 | <025 | <025 | <025 | <025
<0.25DC| <10 <005 | <0.2 <0.2 <0.2 <0.2 <0.2
<145 <005 | <015 | <015 | <045 | <015 | <015
<5 <005 | <025 | <025 | <025 | <025 | <025
Aluminium Alloy Si<5% oL | S05DC | <10 - <0.2 <0.2 <0.2 <0.2 <0.2
(AB061, A7075 etc) <145 - <015 | <015 | <015 | <015 | <0415
<5 <005 | <025 | <025 | <025 | <025 | <0.25
<075DC | <10 — <0.2 <0.2 <0.2 <0.2 <0.2
<145 - <015 | <015 | <015 | <015 | <0.15
DC (Slot) | <5 <005 | <025 | <025 | <025 | <025 | <025
<5 <005 | <035 | <035 | <04 <04 <04
<0.25DC | <10 <005 | <03 <03 <035 | <035 | <035
<145 <005 | <025 | <025 | <03 <03 <03
<5 <005 | <035 | <035 | <035 | <04 <04
Aluminium Alloy Si<5% GM <0.5 DC <10 — <0.3 <0.3 <0.3 <0.35 <0.35
(AB0B1, A7075 etc) <145 - <0.2 <025 | <025 | <03 <03
<5 <005 | <03 <03 <03 <035 | <0.35
<075DC | <10 - <025 | <025 | <025 | <03 <03
<145 - <0.2 <0.2 <0.2 <025 | <025
DC (Slot) | <5 <005 | <025 | <025 | <03 <035 | <0.35
<5 <005 | <035 | <035 | <04 <0.4 <04
<0.25DC| <10 <0.05 | <03 <03 <035 | <035 | <035
<145 <005 | <025 | <025 | <0.3 <03 <03
Aluminium Alloy <5 <005 | <035 | <035 | <035 | <04 <04
(AC4B etc) 5%<Si<10% | o\ | <0.5DC | <10 — <03 <03 <03 <035 | <0.35
Aluminium Alloy Si>10% <145 - <0.2 <025 | <025 | <03 <03
(ADC12, A390 etc) <5 <005 | <03 <03 <03 <035 | <0.35
<075DC | <10 — <025 | <025 | <025 | <03 <03
<145 - <0.2 <0.2 <0.2 <025 | <0.25
DC (Slot) | <5 <005 | <025 | <025 | <0.3 <035 | <0.35
S <5 <0.05 | <01 <01 <01 <041 <01
<0.25DC| <10 <0.05 | <01 <041 <01 <041 <01
<145 <0.05 | <01 <01 <01 <01 <01
<5 <0.05 | <0.08 | <0.1 <041 <01 <01
Titanium Alloy _ GM <0.5 DC <10 - <0.08 <041 <041 <041 <041
(Ti-6AI-4V etc) <145 - <0.08 | <01 <01 <01 <01
<5 <005 | <0.05 | <008 | <01 <041 <041
<075DC | <10 - <0.05 | <0.08 | <0.1 <01 <01
<145 - <0.05 | <0.08 | <0.1 <01 <01
DC (Slot) | <5 <005 | <005 | <005 | <005 | <0.05 | <0.05

Note 1) The above cutting conditions are determined based on high workpiece and machine rigidity, where no vibration occurred.
If vibrations occur make adjustments according to the machining conditions.
Note 2) Note, vibrations may occur in the following conditions.
* When using long tool overhang.
» When pocket machining corner radii.
* When the workpiece has poor clamping rigidity or when the machine rigidity or workpiece rigidity is low, vibrations can occur easily,
if so, reduce cutting conditions such as width and depth of cut and feed per tooth.
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RAMPING/HELICAL CUTTING (Aluminium Alloy) aameler demete
Cutting Edge Insert Ramping Helical Milling (Blind Hole, Flat Bottom) Helical Milling
Holder | Diameter Corner R Maximum | Minimum Distance | Maximum Hole Diameter|Maximum Pitch| Minimum Hole Diameter | Maximum Pitch | Mrimum Hole Diameter | Maximum Pitch
Type | DC RE Ramping Angle L *1| DHmax. P max. DH min. Pmax. [ DHmin. | P max.
(o) () RMPX (mm) (mm) (mm) (mm) (mm) (mm) (mm)
0.4—1.2 20.7° 42 371 %2 14 36.1 14 22 2
20 1.6—2.4 19.9° 43 347 *3 13 34.6 13 22 2
3.0—3.2 18.9° 46 33.1 %4 12 33.3 12 22 1
0.4—1.2 23.1° 37 471 %2 14 46 14 31.6 8
25 1.6—2.4 22.0° 39 447 %3 13 44 4 13 31.6 8
3.0—3.2 18.7° 46 43.1 %4 12 43 12 31.6 7
0.4—1.2 19.2° 45 531 %2 14 52 14 36 8
28 1.6—2.4 18.5° 47 50.7 *3 13 50.4 13 36 8
3.0-3.2 16.7° 52 491 %4 12 48.9 12 36 7
0.4—1.2 15.4° 57 61.1 *2 14 59.9 14 45.5 1
32 1.6—2.4 14.7° 60 58.7 *3 13 58.3 13 45.5 11
3.0—3.2 13.8° 64 571 %4 12 56.8 12 45.5 10
0.4—1.2 13.4° 66 67.1 %2 14 65.8 14 50 11
35 1.6—2.4 12.7° 69 64.7 *3 13 64.3 13 50 10
3.0-3.2 11.8° 75 63.1 *4 12 62.8 12 50 9
0.4—1.2 11.1° 80 76.7 *2 14 75.9 14 61.5 13
Atype 40 1.6—2.4 10.4° 85 743 %3 13 74.2 13 61.5 12
3.0—3.2 9.7° 91 727 *4 12 72.7 12 61.5 1
0.4—1.2 8.2° 108 96.7 *2 14 95.6 14 814 14
50 1.6—2.4 7.6° 117 943 *3 13 94 13 81.4 13
3.0-3.2 6.9° 129 92.7 *4 12 92.4 12 81.4 11
0.4—1.2 6.1° 146 122.7 %2 14 121.6 14 107.4 14
63 1.6—2.4 5.6° 159 120.3 %3 13 119.9 13 107.4 13
3.0-3.2 5.2° 171 118.7 %4 12 118.4 12 107.4 12
0.4—1.2 4.6° 193 156.7 *2 14 155.6 14 141.4 14
80 1.6—2.4 4.2° 212 154.3 *3 13 153.9 13 141.4 13
3.0-3.2 3.8° 234 152.7 *4 12 152.4 12 141.4 12
0.4—1.2 &.5° 254 196.7 =*2 14 195.5 14 181.5 14
100 1.6—2.4 3.2° 278 194.3 *3 13 193.9 13 181.5 13
3.0-3.2 2.9° 306 192.7 4 12 192.3 12 181.5 12
0.4—1.2 2.7° 329 246.7 %2 14 245.5 14 231.5 14
125 1.6—2.4 2.5° 356 2443 *3 13 243.8 13 231.5 13
3.0-3.2 2.3° 386 2427 %4 12 242.3 12 231.5 12

Note 1) Ramping, helical, and drilling are not recommended for machining of steel and titanium alloys.



Cutting Edge Insert Ramping Helical Milling (Blind Hole, Flat Bottom) Helical Milling
Holder | Diameter Corner R Maximum | Minimum Distance |Maximum Hole Diameter|Maximum Pitch| Minimum Hole Diameter | Maximum Pitch {Miinun Hole Dianeler | Maximum Pitch
Type | DC RE Ramping Angle L *1| DHmax. P max. DH min. Pmax. [ DHmin. | P max.
() ) RMPX (mm) (mm) (mm) (mm) (mm) (mm) (mm)
20 4 17.5° 47 315 10 31.8 10 22 1
5 16.6° 71 29.5 6 31.1 7 22 1
o5 4 15.1° 55 41.5 10 41.4 10 31.7 5
5 13.7° 61 39.5 9 40.6 9 31.7 5
28 4 14.1° 59 475 10 47.2 10 36 6
5 13° 65 45.5 9 46.4 9 36 5
32 4 12.7° 66 55.5 10 55.1 10 455 9
5 12° 70 53.5 9 54.3 9 45.5 8
35 4 10.8° 78 61.5 10 61 10 50 8
5 10.2° 83 59.5 9 60.2 9 50 8
B type 40 4 8.8° 96 711 10 70.9 10 61.5 10
5 8.2° 103 69.1 9 70.1 9 61.5 9
50 4 6.3° 135 91.1 10 90.6 10 81.3 10
5 5.8° 146 89.1 9 89.8 9 81.3 9
63 4 4.6° 184 117.1 10 116.6 10 107.4 10
5 4.2° 202 115.1 9 115.7 9 107.3 9
80 4 3.4° 250 151.1 10 150.5 10 141.4 10
5 3.1° 274 149.1 9 149.6 9 141.4 9
100 4 2.6° 326 191.1 10 190.5 10 181.4 10
5 2.4° 354 189.1 9 189.6 9 181.4 9
125 4 2° 424 2411 10 240.5 10 2314 10
5 1.8° 471 239.1 9 239.6 9 229.9 9

Note 1) The recommended ramping feed is 0.05mm/t or under.
*1 Using the maximum ramping angle, the distance to reach the maximum depth of cut is as follows:
L= (maximum depth of cut APMX/tan RMPX). Maximum depth of cut A type is 15.5mm, B type is 14.8mm.
*2 Corner radius of 1.2mm. For other corner radii, use the following formula. {(cutting edge diameter DC)—(corner radius RE)—0.25}x2
*3 Corner radius of 2.4mm. For other corner radii, use the following formula. {(cutting edge diameter DC)—(corner radius RE)—0.25}x2
*4 Corner radius of 3.2mm. For other corner radii, use the following formula. {(cutting edge diameter DC)—(corner radius RE)—0.25}x2

l Max.Drilling Depth (Aluminium Alloy)

AXD4000 can be

C(I)r:ﬁg:tR Max.DrlIIlng Depth (mm) effectively used for pocket
Type RE Cutting Edge Diameter DC (mm) machining without the _
(mm) $20 ®25 $28 $32 ®35 ®40—p125 need for a prepared hole. ‘ ’ Jﬂg
0.4 5.3 5.2 52 52 5.3 5.3
0.8 53 5.2 5.2 5.2 53 53 \’
1.2 5.3 5.2 52 52 53 5.3
Atype 1.6 4.8 4.6 4.7 4.7 4.9 4.8
2.0 4.8 4.6 4.7 4.7 4.9 4.8
24 4.8 4.6 4.7 4.7 4.9 4.8
3.0 4.3 3.7 4.2 4.2 4.4 4.4
3.2 4.3 & 4.2 4.2 4.4 4.4
B type 4.0 3.7 2.7 3.7 3.6 3.8 3.8
5.0 3.4 2.3 8.8 8.8 B8I5 3.5






