Machinability

e The enemies:
— heat
— vibration



Form Errors

e Deflection of cutter (in end milling) or work
(in turning) causes form error



Vibration (chatter)
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Vibration

*Choose highest
spindle RPM

eTune tool length to
stay In a stable lobe
at top spindle RPM
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Vibration

Bull Nose Cutter and AI7075
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Process

e Rigidity:
— use shortest tool and tool holder
» deflection of tool or work causes form error
— keep workpiece firmly clamped and supported
— avoid speed/feed/depth combos that chatter

e Heat:

— use coated tools when heat is a problem

— keep chips cleared (liquid or air coolant)
 hard chips get harder
 soft chips stick to tool

— don't go too fast OR too slow
e Chip load:

— keep volume removed constant!
— especially watch tool entry, exit, corners



Doing Vertical Milling

Select stock
— material, dimension

Select workholding

— usually vice or strap clamps

Select tools & create toolpath

— FeatureCAM for CNC, by hand for manual

Set work and tool offsets (for CNC)

Determine feeds, speeds, and cutting depth
— FeatureCAM helps with this for CNC



ical Milling
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Coordinate System




Work Offsets

e Work Offsets
— G54-G5H9

- G54 X&Y
aligned with vice
step jaw left
front

— Set G54 Z to
height of top of
work (type
number, press Fl)







Setting Work Offset
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Tool Offsets

e Select tool #

e Jog until touch

e Press “Tool Offset Measure”

e Subtract 2.000” (-2.0 Enter)
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CNC Programming

e Example CNC program - bores a center hole and

drills bolt circle

e Haas manual at:
k:\class\engr\d80\haas\usermanual.pdf
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088100

(Maxon motor bolt circle program);

{center hole B.256R1});

T3 MAs (Get tool T2 from_toolchanger);

G600 Ggé GS4 2B.74 YB.63; (Move to B.74,0.62 in G54 coord svys);

511808 {Set spindle speed at 1188 RPM and start CH);
G43 HGB Zé 3 Mo8; {COMPEHEEtE for tool length, Set return hElgEt},
Gal1 73 FIE, rop to surfacel;

GlZ G91 70.85 18.1 KO, 255 QB El L3 DP3 F1.0; (Bore center holel;

G G998 Z1. MO9; return to 1" above surface, turn off coolant);
{boglt circle - E 3?4R. peck @ 83);

G760 18.374 J6D.0@ ?4R Eﬂdeg. 6 holes);

Tl MA&: fGet tool

GBO GO GS4 X0.74 YB.63; (Move to 5! é ©.5 _in_GS4 coord sys);

5185 Mo=; {Set spindle fo 1@5@ RPM);

G432 Hel Z1. (Compensate for tool len, set ret height, ccolant on);
G8Z G998 Z-0. @5 ﬁi Re.1 FS5.; (Execute drill cvycle for each hole);

GHe GBB 71. {Cancel cycle, turn off cocolant)};

EEE Gl e Mrg. (Return home, turn off spindle):



Loading CNC Program from Floppy

e Name program with 8 or fewer letters
e Copy to a: drive

e Putin Haas
— press List Prog, type in name, press F3

Pro ject\Prototype3isa)
Pro ject\Prototype3“hZ)
jor Project‘\Prototype3“hZ)
or Project\Prototype3“hZ)
or Project’\Prototype3tho)
enior Project\Prototype3sho)

enior Project \Prototype3“hZ)
ASenior Project\Prototype3“h2)
N\Senior Project“Prototyped’ca)

NSenior Project\Prototyped“hl)
NPend \step3.ncl.7)

“Documents and Settlngs\l:l.\unll
SDocunents and Settings“David)
labNped2.nel . 2)
u_lab\platecdrill.ncl.2)
ior Project \Prototyped-sa)

for Project\Prototypedisa)
. B9% FREE (796812 BYTES)
RECV, ERASE F1 TO DUP PROG
DISK RD, Fa DIR RD
RAPID S8x




Mill/Turn Video
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