CAM (Surf Cam)

e |nstructor - Robert Tosch Ext. 7421
» Course Obijectives

— Bolt circle on clock NAM E

« work on parts for clock

— Use CAM software to create a CNC program for
a hame plate

— CNC name plate
* Lunch

— Finish mill & drill clock
 CNC mill/lengrave face

— Assemble clock
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Bolt circles
 Bolt circle are common on flanged parts

— Trig can be very useful in finding the hole
locations
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Type “A” bolt circles

* Note origin for dimensions

 Determine the X, Y value for hole #5 for a
9 hole pattern on a 5" bolt circle

— X -_ T Holes 8 Holes 9 Holes

xl 0.50000 | x1 0.50000 | x1 0, 50000
_ Y — ¥l 0.00000 | ¥ 0.00000 | ¥ 0.00000
12 0.10908 | x2 0.14645 | x2 0.17861
y2 0.18826 [ y2 0.14645 | v2 0.11698
| x3 0.01254 | a3 000000 | 3 000760
X Ref y3 0.61126 |3 0.50000 | v3 0.41318
@ I ¥ 028306 |x4 004645 |4 0.06699
/ \ ¥4 0.95048 | v4 0.85355 | w4 (0. 75000
x5 0.71694 | x5 0.50000 § 15 0.32899
Y @ ¥ (.95048 | v5 100000 § va (.96985
+ v (.OR746 | x6 0.85355 [ 16 0.67101
k / V6 0.61126 | y6 (0.85355 | v6 ().96985
I x7 0.839092 | x7 1.00000 | 7 0.93301
A @ @ V7 (.18826 | v7 050000 | v7 (. 75000)

- . ) ]
[ il (L.B5355 | a8 0.90240
7/19/2021 ADV MFG D4V 3 ___Slaene s | RAlqe
19 0.82139
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TyPe "B” bolt circles

* Note origin for dimensions — central
coordinates

— Determine the X, Y value for hole #7 for a 18

hole pattern on a 6" bolt circle | —me T s —T—ms

0 009187 |xl —0.08682  [xl  -0.08230
— o —049149 |yl 049240 |yl —049318

— X - O -026322 a2 =025000 | x2  -0.23797
042511 [v2 043301 |2 043974
o —0.30001 |x3 038302 |43 036786
030132 |v3 -032130 |y3 -0.33864

A -0.48091 |4 —046985 |x4 045780
i =0.13683 |y =0.17101 vd o —0.20085
5 049787 |5 —0.50000 | 4§  —0.49829
va 4004613 va 000000 va 004129
i —0.44758 | x6 —046985 |x6 —0.48470
v 022287 vl 01T 10 vbh  4+0.12274
7 —0.33685 [x7 008302 )17 —0.41858
7 4036950 vt +032139 Ny +0.27347
B 018062 [EeenT B —0.30711
A 4046624 |v8 4043301 [vE  40.39457
@ o000000 |9 008682 [0 -0.16235

@ @ A +0,50000 |0 4049240 [v0 4047291
+Y .1 [0 40 L B062 v 0 0RAGRD ol L O

10 =+, 46624 _1'|H R 49240 _'.'EI:I O3, SO0

@ 11 4033685 a1 4025000 [x11 +0.16235

7/19/2021 ADV MFG D4W V114036950 | Il 043301 |¥11 +0.47291
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Topaz bolt circle

e Read the manual
— Bolt Hole Circle” mode | pr
— LED shows the letter “C” for center.
— Press [ > ] to move to the next input.
 Follow the LED directions
-60946 =~ 000
| 1L Yan
L1100 ﬂﬂﬂ

nn

1l2 ref, ce ent

- . ®
B0
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HASS Bolt Circle

EDIT: IPS 106G

DI COIlollolloh ( MamuaL | sETuP | FACE | DRILL | POCKET MILLING | ENGRAVING | voC ]
?CIRCLE BOLT PATTERN) ; [CENTER DRILL—I [DRILL TOOLj [TAP TOOL‘|

{SPOT DRILL) ;

T1 MOG ;

GO0 G99 G54 X0. YO. ; CENTER DEPTH— - DRILL DEPTH TAP DEPTH &

57500 MO3 ; [~ 60000 in|[  ©.0000 in|[ 00000 in

G43 HO1l Z0.2 MO8 ;

G83 G98 7-0.125 F49.995 Q0.125 L1 ;

670 13. 10. L12 ; CENTER PECK DRILL PECK

GOO GBO Z0.2 M9 ; [ 0.0000 in|[  0.0000 in

MOS ;

628 G91 Z0 ;

GO0 G99 G54 XO YO ; WRK ZERO OFST- R PLANE NUM OF HOLES Press <CYCLE START> to run
MOl ; { 54 ]{ 2000 in { _1 in HDI or <F4> to record
3 output to a prograi.
(DRILL) ;

T2 MOG ; X CENTER PT DISTANCE

GO0 G99 G54 X0. YO. ; [ 0. 0000 17” 0. 0000 in

57500 MO3 ;

G43 HOZ Z@ 2 MO8 ;

GBI G98 z-0.75 F49.995 Q0.125 L1 ; Y CENTER PT START ANGLE

676 13, 10. L12 ; [ 00000 in|[ 0000 deg|

GOD GBO ZO.2 MO ;

MOS ; [BoLT cIRCLE ]| BoLT LINE [SINGLE HOLE | MULTIPLE HOLES ]

628 G91 70 ;

GO0 G990 GH4 X0 YO ;
| MO1 J Enter the center drill toel number.
- y Enter '®' to skip center drilling
= cycle.
. i Press CAMCEL to exit current mode

MAIN SPINDLE POSITION: (IN) J0G RATE 0. 0010/ LOAD ACTIVE TOOL
MACHINE T1
@ SPEED(RPM) spio: 0.0 kv || 6. 0000 | | 0% o e
SURF SPD: 0 FPM LOAD @ LIFE
0 CHIP LOAD:  ©.00000 d AL GRED _— SPOT DRILL
LOADCY) 0% FEED RATE: O. Z 0.5863 | | | 0%
ACT FEED: O.
| | GEAR:  LOW
SPINDLE 100% FEED 100% RAPID 100%

-

[




Base Plate
« Datum callouts

* Hole callouts
 GD&T — Geometric Dimensioning &

Tolerancing
/Vm\
/ :

1T T# /
; ) & & (1] P
D.75 = - _l'_ "LR; -
I3
B [L\ f—_
i (6.0] stock T

Stamp intials this end
Q SE(]_"_E:-_AEI; :Al 1) Chamfer all hokes 030

—2 % 0.08

7/19/2021 ADV MFG D4W 16-7
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Clock Face

& o

12 = 1/4-20 UNC - 2B
L 0,38 7 0.25
[+]0.014]0]
\ Stamp Intlaks this end
£.0000
3.00 K 0,31 THRU
[4[0.014]E[d]
63
mill
C
{6.0) stack
i [L50] ([3.00]
* o] 63 0w
‘ ;
t 2y @0.21 ¥ 1.15
1/4-28 UNF - 2B ¥ 1.00
[ 001060
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CAM - SURFCAM
 Why is CAM valuable

— As compared to manual programming

 CAD/CAM Boosts productivity

— Speeds up CNC programming — by allowing
the programmer to automatically generate the
NC program from the engineering CAD data

— Reduces machine set up time — reduces the
program prove out time

— Especially critical where lot sizes are small
and/or parts are complex

7/19/2021 ADV MFG D4W



Learning any CAM Software
* (6) processes for all CAM Systems
« Job Setup

— AXis selection, Retract (safety) Plane, Stock,
Work holding, Machine Specific equipment

« Geometry selection

— Geometry to machine, offsets Geometry,
containment boundaries

 Tool selection

— Tool definition, flutes, material, chip load &
cutting speed

7/19/2021 ADV MFG D4W 10



Learning any CAM Software - Continued

* (6) processes for all CAM Systems

* Machining Strategy

— Cut direction, tolerances, radial cut, axial cut,
High Speed Machining options

* Speeds & Feeds

— Approach feed, Machining Feed, Retract feed,
slow down feed, Spindle Speeds

* Approach & Retract into & out of Cuts
+ $$$ Cycle time reduction

7/19/2021 ADV MFG D4W 11



SURFCAM Screen layout

o H el p Screen File Create Edit Display MNC Analyze Tools [ﬂ]
NeMW=068 .
- COntentS About SURFCAM

Color 47 | ~View: 1 Q:WGF{LD

- Store to T drive — Create = Cir

What's Mew

] . Suplu:urt Assistant |
E O 3 Points @ Center/Radiu y
- -

Backup to Thumb drive
« Save early & often

* Hot keys increase your
productivity

— Underline = hot key

— Display the Tap / Drill
Chart. Press CTRL+T

7/19/2021 ADV MFG D4W 12



Layers & Colors

« Layers
— Create geometry on

different layers

olor iew: 3 iew:
Color: 47 View: 1 WORLD %C‘u" 1

Layer:

e Color

— Select color when
creating geometry

EEEE
a

7/19/2021 ADV MFG D4W
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Getting started

» Cartesian coordinate system

* Origin Point — X0YO Qe |

* Create Geometry - E::“
— Points
— Lines
— Circles

* Fillet & Chamfer

* Right & Left mouse buttons
— Center roller

1

7/19/2021 ADV MFG D4W 14



Screen icons
 New, Open & save

 Delete

 Transform
— Copy
— Move

» Operations manager

File Create Edit Display NC Analyze Tools Help

IDeHE 0 aso o HH & > &
Color: 47 | o) View: 1 QWGF{LD .,G-b(:‘-fewl o [Layent @ .‘g
TireTomm = Taansharm: %Qup}r uﬁhﬂnge @Cancel

7/19/2021 ADV MFG D4W



Point Geometry

Color: 47 | ~CFO View: 1 Q:WGRLD %Cvim:l ) [tevert @ i’ g CDDrd:WOF{LD @Mask: off +| |} D:0000

. . . L . _ . . . .
eate > Point > Select Point: :Ea: Sketch —+—E-:nr1t /EndF‘nmt DQEHtEF \1 Midpoint XIﬂt EEEEE t ﬁ Relative @Ewhuard Oguadrant
-

* Selection options — determines how
geometry is located
— Sketch = danger not accurate
— End point = end point of existing geometry
— Center = select arc geometry to find center
— Keyboard = Enter X, Y, and Z coordinates
— Quadrant = select quadrant of circle

7/19/2021 ADV MFG D4W 16



Crea

te =

Line Geometry

Color: 47 | ~cFView: 1 Q:WGRLD Sl CView: 1

N

» Selection options
— Tangent = tangent to an arc
— Horizontal = horizontal line
— Vertical = vertical line
— Angle = create line at an angle
— Offset = offset for a line (awesome feature)
— Rectangle = create a box

7/19/2021

Layer: 1 @ i’ “ CDDrd:WGRLD @Mask: OFF

il -
Line: \ Tangent / End Points | litring #=+ Horizontal l Vertical -I-oﬁu:|th /&Engle g Iffset Bectangle
* L

ADV MFG D4W 17



C . I G t
, o : Cv . , -~ ; :
Color: 47 | =~ View: 1 : WORLD .‘D-bC‘Jlew. 1 N Layer: 1 . Coord: WORLD Ma
Create > Circle O 3 Points @ Center/Radius @ Center/Diameter O 2 Points/Radius OE Points/Dharmeter O Tangent 2

» Selection options
— Center/Radius

File [ Create | Edit Display NC An:

— Center/Diameter i i
— Create > fillet = create fillet -

Circle

between geometry

Chamfer

Spline

* Create geometry using
keyboard entry & existing o

geometry

Vector

7/19/2021 ADV MFG D4W 18



e Create line

Keyboard Input

. x|
— End points > keyboard
¥ value m ] o I
+ 6.00 x -2.00 —
_ _ v ouglye | 0.00000 ance
dlmenSIOnS L value 000000
— create a box
X0,Y0
\
2.00”
6.00”
7/19/2021 ADV MFG D4W 19




Edit color & Change layers

e Create Dimensions
— Leader dimensions

Create » Text/Dimension: | ll:inear @Elign jjﬂadius @Qiameter '} Angular ‘ﬂLgader‘ XY 7 Text

2.00”

6.00”

7/19/2021 ADV MFG D4W 20



Edit Display MC A

Edit > Trim/Break’i

Flip Elerment
* Trimming One Entity ;‘E%'
— digitize entity to keep (area to keep)
— digitize the trim too entity
[E57e> Trmrarea] --Lomne lseae S ookte seomen T aerin S cone
* Trimming Two Entities
* Radius trim [ iee] (S coraeras (Tm

* Breaking an Entity
— digitize the first entity
— digitize the entity to break too.

* Be aware of where you select the element

7/19/2021 ADV MFG D4W 21



Create box

* Create a 2 x 6 rectangle
» Save file to thumb drive

7/19/2021 ADV MFG D4W 22



* Font type: True type

Create text

* Font: Stencill
» Text height size to fit 2 x 6 rectangle

7/19/2021

idius @Qiameter :jhngular NLgade XYL Text
8

ETLTIEFFCANM

Font Type: ITru eType
Font |stencil
TI Ie: | Regular

Text Shape: % Straight Line

Angle: I 0

Mouse as IEII:Ittl:Im

Offset: |

Create text I Overline

I Text Height:

1
I [~ Block Spacing: I 0

Cancel | Help |

23
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Explode text
« Edit Text & explode

Edit Display MNC Analyze

HE ogagooTHE -

17 |~ View: 1 Q:WGRLD %t.cwiew:l

iImension:

Tools Help

ADV MFG D4W

i

Layer: 1 d

d Style %ED sitio
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» Select geometry, depth .010 & press OK

2 Axis Contour -

Add cutter path

* Load cutter & change to tool #1
* Change feed rates to 10.0
* Change cutting method to on geometry

Select Tool

Select Matenal

0.0110 dia. - 4 fiute - Ball

H-13 Tool Steel 3540 RC

Program To Teol: ™ Tip " Center

Toal Number: ‘1

Length Cffset: [q
Diameter Offset: [

‘Waorle Offset:

Spindle: m
Turmet: m
£ Gauge Length: (0 00000

X Gauge Length:

Coolart:

Feed Rate: (208248 IPM -
Plunge Rate: [1.04174

Program Mumber: 2015

Comments: engrave

Tool Diameter:
Tip Radius:
MNumber Cf Fiutes:
Tool Material:
Surface Speed:
Chip Load:

Calculate Speeds

Surface Speed:
Feed Chip Load:
Plunge Chip Load:

i

300

0.000050
W Auto

29.95881
0.00005
0.00003

Insert Post Processor Commands... |

Open ‘

oK

Cancel |

Help

MFG

i O 1 |

Tool Information  Cut Corttrol

Material | 2 Axis Options

Cutting Method: o7 ~ |
Rapid Plane: [1.00000 i

Plunge Clearance: |D 10000

Geometry: [Top =] [po0o0 |
Taper Angle: (000000
Cutter Compensation: |Of'fset J |" 00055 “
On Sides: In 7:

Amount To Remaove:

[o.0o1000 A |

Rough Spacing: |D 00440 _ )
Finish Passes: |1 ||} i
Finish Spacing: ||} 00044 ||} 00044
Stock To Leave: |D 00000 |D 00000
Leadin Move: Mone Flunge Type: Plungs
Leadout Move: T -
Overap: ’W
™ Enable High Speed Machining r
™ Enable Ramping r

Save | Save As

Cancel Help

25



Generate CNC code

« Open operations manager
» Select post icon

BB &% kDN | O €)% 28] sl OB|s|cs]es|oo|

| List all I

Mill Sample Posts

ntour -engrave -Tool 1 -CWisw 1

Dizplay all posts in postform.m
[v¥ Large Icons [~ Highlight Toolpath/Operation
[~ Thicken Tooclpath




Select Post & generate code

» Select machine: Haas VF series
* Verify F words (feed to 10.)
« Save code to thumb drive
anC-rame peirenca M W 0 0 0

le Edit Search Action Calcs Analysis DNC Window Help

THESALBMBEYH B VEFS

%
00

(MACHINE: HAAS VF-SERIES MPost Library)
G17 G40 G8O G20

T1 M6

510417 M3

G0 G90 G1 X1.0036 Y-1.4999

G43 z1. H1 M8

(ENGRAVE )

zZ0.1

Gl Z-0.0044 F1.042

¥1.3541 ¥-1.4997 F2.083

v ISI_.IF{FCAM Pn::-stProc-:;s::ur- - I E. = EE_T |i’ -

’
ﬁ Please choose machine to use.

Copyright] 1. FAMUC 15ME
Ground Sd | R S S S

3. FADAL Faormat 1

4. DYMAPATH Delta 30
B MaZLAE, - Mazatrol

B. Faruc 10k 4 Axiz

X1.3678 Y-1.438¢6
X1.3783 Y¥-1.4967
X1.3863 Y-1.4941
X1.35916 ¥-1.4913

27
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Clock Face bolt circle

&3 .

& o

12 = 1/4-20 UNC - 2B
L 0,38 7 0.25
[+]0.014]0]
\ Stamp Intlaks this end
£.0000
3.00 K 0,31 THRU
[4[0.014]E[d]
63
mill
C
{6.0) stack
i 150} ([3.00]
¢ @ o5 0w
‘ ;
T 2¥@30.21 ¥ 1.25
1/4-28 UNF - 2B ¥ 1.00
[ 001060
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Assignment
« Splitin 2 groups
— Continue milling/drilling for clock
« Assemble clock

— CNC mill name plate

1) Create part outline & add text
text will be of suitible size to fit material

2) Explode text & add cutter path
3) Generate CNC code & save to thumb drive

4) Load program in CNC machine, Zero tool
5) CNC Engrave Name plate

11 NAMIE

- 6.00 -
7/19/2021 ADV MFG D4W

Engrave name .01 deep

01 -
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ACC Grant Information

“Powerpoint2” by Bob Tosch, Building Career Pathways in the STEM Cluster: Closing the Skill Gaps in
Northeast Michigan, Alpena Community College is licensed under CC BY 4.0. To view a copy of this
license, visit https://creativecommons.org/licenses/by/4.0/.

ACC is sponsored by a $2.5 million grant from the U.S. Department of Labor, Employment & Training
Administration TAACCCT Grant #TC-26458-14-60-A-26. It is the policy of Alpena Community College
(ACC) to comply with Section 504 of the Rehabilitation Act of 1973, as amended, and with the
Americans with Disabilities Act of 1990 (ADA). These acts provide for equal opportunity for students
with disabilities in educational activities, programs, and facilities. ACC is committed to affording equal
opportunity to persons with disabilities by providing access to its programs, activities, and services.

This workforce product was funded by a grant awarded by the U.S. Department of Labor’s
Employment and Training Administration. The product was created by the grantee and does not
necessarily reflect the official position of the U.S. Department of Labor. The U.S. Department of Labor
makes no guarantees, warranties, or assurances of any kind, express or implied, with respect to such
information, including any information on linked sites and including but not limited to, accuracy of the
information or its completeness, timeliness, usefulness, adequacy, continued availability, or

ALPENA

COMMUNITY COLLEGE
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