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Vertical Milling Machi

Spindie motion is assigned Z axis.
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Chapter 17 The Milling Machine |

Horizontal Milling Machine

Spindie motion is assigned Z axis.
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No. 4 - Controls & Operations Information Sheet #

SPINDLE STARTING AND REVERSING SWITCH

SPINDLE SPEEO INDICATOR

S QLT GLLO SPINDLE SPEED SELECTOR

QUILL FINE FEED HANDWHEEL
: HIGH-LOW SPEED SELECTOR

QUILL POWER FEED SELECTOR

MICRO-QUILL STOP QUILL FEED HAND LEVER

QUILL LOCK LEVER

HEAD SWIVELLING SHAFT
HEAD TILTING SHAFT

RAM POSITIONING LEVER—

STOP DOG
TABLE TRAVERSE HANDWHEEL

KNEE LOCK LEVER

CROSS TABLE LOCK LEVER

LUBRICATOR

Ram Type Vertical Milling Machine.



Milling Machine Competencies

No. 4 - Controls % Operations Information Sheet #2

SPINDLE BRAKE

~——eemee=\| ARTABLE  SPEED CONTROL

——

ON/OFF SWITCH i D £
Euféﬁ %

HI-LO RANGE

UILL HAND FEED LEVER

HEAD ROTATION

QUILL POWER
JIRECTIONAL FEED

HEAD LOCK

(LL POWER FEED

QUILL LOCK

QUILL DEPTH ADJUSTMENT



Trie Herlzontal Milling Machlne
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tnrvrmaLion Sheet #
No. 7 - Cutters

Milling a keyway with a two-fluted end mill;
Remember - only a two-fluted mill can plunge
straight down into a work piece.

SHELL END MILL

Shell End Milling

Ball - end Milling
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Milling Machine Competencies

No. 7 - Cutters

WOODRUFF KEYWAY CUTTER

‘i

T-SLOT CUTTER

Information Sheet #5

KEYWAY
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FACE MILLING



Milling Machine Competencies

No. 7 ~ Cutters Information Sheet #6

Plain Milling Cutters

Side Milling Cutter




Chapter |7 The Milling-Machine

Cutter Hand

Straight shank sizes J7/8 and

larger have additional flats Driving flat £*3/8 and larger

Left-Hand

Cutter is right-hand if it rotates counterclockwise when viewed from cutting end. It
is left-hand if rotation is clockwise.
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Machining Fundamentalis Instructoer’s Manual

Conventional and Climb Milling

O3y~

—> |

Work Movement

Cutter Movement

Conventional (up) Milling

Work Movement

Climb (down) Milling
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Capromic. = Cavbide X ¢ 0O

Cutting Speeds and Feeds

Material

High-speed steel cutter

Carbide cutter

Feet per minute Meters per minute*| Feet per minute Meters per minute®
Aluminum 550-1000 170-300 2200-4000 670-1200
Brass 250-650 75-200 1000-2600 300-800
Low carbon stee! 100-325 30-100 400-1300 120400
Free cutting steel 150-250 45-75 600-1000 180-300
Alioy steel 70-175 20-50 280-700 85-210
Cast iron 4560 15-20 180-240 55-75

moucoe,wbe@au for hard materials, abrasive materials. deep cuts, and high alloy materiais. Increase speeds for soft materials, better finishes,
light cuts, frail work, and setups. Start at midpoint on the range and increase or decrease speed until best results are obtained.
*Figures rounded off. .

Recommended cutting speeds for milling. Speed is given in surface feet vmq minute (fpm) and in surface
meters per minute (mpm). ,

Material

Type of cutter Aluminum Brass Cast iron mio!oh».::o >._0< steel
0.009 (0.22) 0.007 (0.18) 0.004 (0.10) " 0.005 (0.13) 0.003 (0.08)

End miill 0.022 (0.55) 0.015 (0.38) 0.009 (0.22) 0.010 (0.25) £ 0.007 (0.18)
F - 0.016 (0.40) 0.012 (0.30) 0.007 (0.18) 0.008 (0.20) 0.005 (0.13)
— 0.040 (1.02) 0.030 (0.75) 0.018 (0.45) 0.020 (0.50) 0.012 (0.30)
0.012 (0.30) 0.010 (0.25) 0.005 (0.13) 0.007 (0.18) 0.004 (0.10)

Shell end mill 0.030 (0.75) 0.022 (0.55) 0.013 (0.33) 0.015 (0.38) 0.009 (0.22)
- 0.008 (0.20) 0.006 (0.15) 0.003 (0.08) 10.004 (0.10) 0.001 (0.03)
L 0.017 (0.43) . 0.012 (0.30) 0.007 (0.18) 0.008 (0.20) 0.004 (0.10)
S 0.010 (0.25) 0.008 (0.20) 0.004 (0.10) 0.005 (0.13) 0.003 (0.08)
o 0.020 (0.50) 0.016 (0.40) 0.010 (0.25) 0.011 (0.28) 0.007 (0.18)

P 0.006 (0.15) 0.004 (0.10) 0.001 (0.03) 0.003 (0.08) 0.001 (0.03)
0.010 (0.25) 0.007 (0.18) 0.003 (0.08) 0.005 (0.13) 0.003 (0.08)

increase of decrease feed until the desired surtace finish is obtained. -

Feeds may be increased 100 percent of more depending upon the rigity of the maching and the power

Recommended feed rates in inches per tooth and millimeters (shown in parentheses) per tooth for high speed steel

>opyright Goodheart-Wikicox Co., nc

(HSS) milling cutters.

available, if Carbide tipped cutiers are used.
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