MATERIAL REMOVAL

e Turning
— work rotates, chip forming
e Milling
— tool rotates, chip forming
e Grinding
— tool rotates, work may rotate too, no chips
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CHIP FORMATION

SLOT MILLING

*RPM = 3.82 * FPM / Diam
*[PM =T *FPT * RPM
*FPT is feed per tooth or “chip load”



CHIP FORMATION
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~EEDS & SPEEDS

\We want to know three things:
eHow fast should we turn the spindle?

eHow fast should we move the workpiece into the
tool (or tool into the workpiece)?

eCutting rate -> dist/time (RPM * cutter diam * pi)
RPM = 12*(SFM)/(pi*D in inches) = 3.82*SFM/D

eFeed rate -> dist/time (rate of work motion * # teeth)
IPM =T*FPT * RPM

Chip load (Feed Per Tooth)- how much of a “bite”?

eDepth of cut



~EEDS & SPEEDS

COBALT HSS AND HSS END MILLS

Speed and Feed Data - Applications in Various Materials

HEAT-RESISTANT NICKEL|  HGH STRENGTH HEAT RESISTANT
HEAT-RESISTANT HEAT-RESISTANT BASE ALLOYS, HGH | STAINLESS STEFLS, HGH| FERRITIC BASE ALLOYS | MACHNE STEEL, HARD BRASS, BRONZE,
MATERIAL | CORALT BASE ALLOYS.| AUSTENITIC ALLOYS, | STRENGTHSTAINLESS TENSILE STEELS MEDIUM STRENGTH | BRASSANDERONZE, || AULOVED ALUMINUM,
HGHTENSILE STEELS | HIGH TENSILE STEELS STEELS, HGH {40-60 C) STAINLESS STEELS | ELEECTROLYTIC COPPER
{50-55 C) {46-50 C) STRENGTHTITANIUM | MEDIUM STRENGTH | UNALLOYED TITANIUM | MILD STEEL FORGINGS
ALLOYS TITANIUM ALLOYS | TOOL STEELS (30-40 ©) (20-30 C) SPEED
SPEED SPEED SPEED SPEED SPEED 100-200 SFM|  FEED
5-10SFM| FEED |10-16sFm| FEED |16-20sFm| FEED |20405Fm| FEED  |40-60sFm| FEED  |60-BOSFM| FEED CHIP LEAD
DIA. OF CHP LOAD CHIP LEAD CHP LEAD CHP LEAD CHP LEAD CHP LEAD —— ::Mm Pz:;'
enomis| RPM  |PERToOTH| RPM  |PERToOTH| RPM |PERTOOTH| RPM  |PERToOTH| RPM  |PERTOOTH| RPM | PERTOOTH
A0738148 10002 - 0005
1/18 - - - . - . 12222444  (002-0005 | 2444-3%67 0002-005 | 8674888  0002-0005 | a3cses11z oooo-ooi
/32 - - - - S11-B15  0002-0005 | 8154628 00020005 | 1622750 oocp-005 | ZS0aSe 0002-000S|| 20874074 Oo02-00f
1/8 - - - - 455611 0002-0005 | B11-1222  QO02-0005 | 12221833 0002005 | 18332440 0DO2-001 15283058 1000s - 002
3116 . . M4305  0002-0005 | 308407  OOO2-00CS | 407815 0002-0005 | 8151222 0OCR-005 | 12224835 0DO2-00M :fﬁ gﬁ
174 TE1S3  0002-001 | 153230 0002-001 | 229906 O0O(R-0D1 | 305611 DO0Z-001 | B11-817  ooe-001 | eiraz ooos-ooe o317 0006003
6/16 §1-122  0002-001 | 122183 0002-O01 | 183244  DOIR-0D1 | 244483  DO0Z-0M1 | 489733 OOO2-001 | TaRevE 00OS-o02 7B41528  0O06-D03
38 51402 0002-0M | 102453 0ODZ-OM | 1S3ZG DXR-0D1 | 203407 0O0S-002 | 406611 ooos-oce | etmis oo1-om 67B-1356  .0006-004
7716 4488 [O0S-O01 | 8832 0OOS-00f | 1M-ATS DOOS-002 | 175349 DO0S-DO2 | M9SP4 000S-002 | SMesE 001-000 6111222 0005-004
112 3376 000S-DM 78115 0005-001 | 115153 DOOS-002 | 153306 000S-003 | 08458 om-ooe | 4seen 00 -003 S551110 0005 - 004
; 9/16 e (005-002 | 604 0OOS-O | 10413 DOOS-002 | 135272 DO0S-D03 | 12 OM-008 | 412543 O0M-0M Efs:;: gl ﬁgz
) 5/E INE 000S-002 g1 0005-002 | se1Z2 DOOS-002 | 122244 OM-D04 | 24497 O0M-004 | 3S74ER O01-004 g, p—
11/18 2855 [00S-D02 5584 0005-002 | B4111 DO0S-002 | 111222 OM-DI4 | 22RE3 0 OOM-004 | 3344 001-004 407514 001 008
314 285 [0005-002 5176 gos-oe | e 0M-04 | 102203 0M-D4 | w305 oot-ood | 30saw om0 380764 02 LP

eExample: 3/16 4 flute end mill,
eSpeed = 100-200 SFM, FPT
RPM = 3.82*150/0.1875

lPM =4~*.0006 *3000=72=>7

cutting 606! alum.
0002 - .00!
3056 => 3000




WRONG FEEDS & SPEEDS

e Too fast feed - broken tools, damaged work
e Too slow feed - premature tool wear
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