TOOL MODIFICATION PROGRAM

MODIFICATION OF IN-STOCK TOOLS IN AS LITTLE AS 48 HOURS

INTRODUCTION TO OUR PROGRAM

In most cases, we will have an in stock tool capable of meeting your manufacturing requirements. Often, what many manufacturers with less
product depth would consider a special tool, can be created by modifying an in stock tool to fit your specifications. Our expert engineers will
assess each modification request and provide the optimal solution. If deemed a special is necessary to fulfill your requirements, you will be
promptly advised. Most special quotes, regardless of the necessary steps to fulfilll your request, can be quoted within 1 business day and will
include price and delivery. Modifications ensure faster delivery of your tool (subject to availability), decrease costs and ship within 2-3 business
days. Please allow additional time for coatings.

We can modify tools to include a corner radii, ball end, corner chamfer, weldon flats, wiper flats, coolant grooves, whistle notches, LOC & OAL
adjustments, cutting diameter adjustments, neck lengthening, and coatings. Several modifications can be made on the same tool, effectively
creating a complete custom tool, without the price and lead time issues. However, there are certain multiple mods that can conflict and are
impossible. For instance, a corner chamfer cannot be added with a corner radius. All modified tools may not be returned.

PERFORMANCE & TOLERANCE
Modifications may potentially affect tool performance. Each of the following tables will outline tolerances and dimensions for modified tools
only and should not be referenced for our standard tools.

END MODIFICATIONS

CUSTOM ENDS FOR FINISHING APPLICATIONS

Most of our tool lines have standard and optional end configurations to suit traditionally engineered parts. Occasionally, it’s necessary to

modify a standard tool, add a ball end, corner chamfer or custom sized corner radius. If modifying a tool with coating, the corners and / or end
of the tool may no longer be completely coated, degrading the quality of the tool and its performance. We recommend having the coating
reapplied to maximize the performance, value and life of the tool.
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BALL, RADIUS, CHAMFER END DISH REMOVAL

RADIUS/CHAMFER MINIMUM  MODIFICATION COST (BY QTY) 2 - 4 FLUTE CUTTER MODIFICATION COST (BY QUANTITY)
RANGE DIAMETER 12 36 71 12:20 21+ DIAMETER 12 36 71 1220 21+
0.015-0.031 1/8 49.45 19.95 16.45 14.95 13.45 Upt00.125 49.45 17.95 12.45 8.45 7.45
0.032-0.047 3/16 50.95 20.95 16.95 15.45 13.95 0.126-0.187 50.95 18.95 12.45 8.45 7.45
0.048-0.063 1/4 5245 21.95 17.45 15.95 14.45 0.188-0.250 52.45 19.95 12.45 8.45 745
0.064 - 0.094 3/8 53.95 2295 17.95 16.45 14.95 0.251-0.375 53.95 20.95 12.95 8.95 7.45
0.095-0.125 1/2 55.45 23.95 18.45 16.95 15.45 0.376-0.500 55.45 21.95 13.45 9.45 7.95
0.126-0.156 5/8 56.95 24.95 18.95 17.45 15.95 0.501-0.625 56.95 22.95 13.95 9.95 8.45
0.157-0.188 3/4 58.45 25.95 19.45 17.95 16.45 0.626 - 0.750 58.45 23.95 14.45 10.45 8.95
0.189-0.250 1 59.95 26.95 19.95 18.45 16.95 0.751-1.000 59.95 24.95 14.95 10.95 9.45
Add 33% for Ball Ends; Radius / Chamfer Diameters < 0.015; and Radius / Chamfer Diameters > 25% of Tool Diameter Cutter Diameter references the cutting end of the tool and not the shank diameter
Add 25% for 5 Flute and 50% for 6 Flute Tools Length of Cut and Overall Length will be reduced by up to 0.015 +/- 0.010
Radius & Chamfer Tolerance +/- .005; Tangency Tolerance +/- .003 e i I
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SHANK MODIFICATIONS

IMPROVED HOLDING POWER AND REACH

Our tools are precision manufactured to exceed H6 shrink fit specifications, whether high speed steel, powdered metal or carbide. HSS and PM

tooling comes standard with single or double weldon flats, multiple carbide tools have standard weldon flat options, and all can be modified as
needed. Many users add hand ground flats themselves, which can result in increased tool runout, decreased productivity, decreased finish and
alignment issues. By adding manufacturer ground flats, you ensure minimized runout, parallelism with the centerline of the tool and consistency.

WHISTLE & FULL FLAT WELDON

SHANK MODIFICATION COST (BY QUANTITY) SHANK MODIFICATION COST (BY QUANTITY)
DIAMETER 12 36 711 12-20 21+ DIAMETER 12 36 71 12-20 21+
Upt00.125 29.95 12.95 8.45 5.95 4.95 Upt00.125 9.95 9.95 7.95 745 5.95
0.126-0.187 29.95 1295 845 595 495 0.126-0.187 9.95 9.95 795 745 5.95
0.188-0.250 2995 1295 845 595 495 0.188-0.250 1095 1095 845 745 595
0.251-0375 30.95 12.95 845 695 495 0.251-0.375 11.95 1195 8.95 795 6.45
0.376-0.500 3195 1295 845 6.95 495 0.376-0.500 1295 1295 945 845 6.95
0.501-0.625 3295 13.95 895 795 595 0.501-0.625 13.95 13.95 9.95 8.95 745
0.626-0.750 3395 1445 945 7.95 595 0.626-0.750 1495 1495 1045 945 795
0.751-1.000 34.95 1495 9.95 795 595 0.751-1.250 15.95 15.95 1095 995 845
0.751-1.250* 19.95 1995 1495 1195 1095

*Indicates Double Weldon Flat Standard
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AFTER - FULL FLAT AFTER - DOUBLE WELDON FLAT

NECK RELIEF

SHANK  DEPTHOF LENGTHOF MODIFICATION COST (BY QUANTITY)
DIAMETER  RELIEF RELIEF 12 36 711 1220 21+
Upt00.125 0.007 0.250 295 1195 695 495 495
0.126-0.187 0012 0375 295 1195 695 495 495
0.188-0.250 0.015 0.750 2595 1295 795 595 495
0.251-0.375 0.020 0.750 2595 1295 795 595 495
0.376-0.500 0.025 0.750 2595 1295 795 595 495
0.501-0.625 0.035 0.750 2995 1495 995 795 695
0.626-0.750 0.035 0.750 2995 1495 995 795 6.95
0.751-1.000 0.040 0.750 2995 1495 995 795 6.95

Add 25% for longer lengths
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FLUTE MODIFICATIONS

PERFORMANCE AND OPERATION ENHANCEMENTS

Modifying a tool with coating, or adjusting the cutter diameter, shortens the flute depth and lessens the radial rake, which removes the
coating from already coated tools. We recommend building a custom tool for quantities greater than 3, unless the diameter adjustment is less
than 7.5% of the tool’s original diameter. Similarly, when adding chip breakers to a tool, the tool should be re-coated to avoid build up edge in
the breaks, increased horsepower requirements and to reduce the likelihood of breakage.

CHIP BREAKERS DIAMETER ADJUSTMENT
SHANK MODIFICATION COST (BY QUANTITY) 2 - 4 FLUTE SHANK MODIFICATION COST (BY QUANTITY) 2 - 4 FLUTE
DIAMETER 12 36 71 12:20 21+ DIAMETER 12 36 71 1220 21+
Upto0.125 49.45 19.95 16.45 14.95 13.45 Upto0.125 49.45 19.95 16.45 14.95 1345
0.126-0.187 50.95 20.95 16.95 15.45 13.95 0.126-0.187 50.95 20.95 16.95 15.45 13.95
0.188-0.250 52.45 21.95 17.45 15.95 1445 0.188-0.250 5245 21.95 17.45 15.95 1445
0.251-0.375 53.95 22.95 17.95 16.45 14.95 0.251-0.375 53.95 22.95 17.95 16.45 14.95
0.376-0.500 55.45 23.95 18.45 16.95 15.45 0.376-0.500 55.45 23.95 18.45 16.95 1545
0.501-0.625 56.95 24.95 18.95 17.45 15.95 0.501-0.625 56.95 24.95 18.95 17.45 15.95
0.626-0.750 58.45 25.95 19.45 17.95 16.45 0.626-0.750 58.45 25.95 19.45 17.95 16.45
0.751-1.000 59.95 26.95 19.95 18.45 16.95 0.751-1.000 59.95 26.95 19.95 18.45 16.95
Add 25% for 5 Flute and 50% for 6 Flute Tools Add 25% for 5 Flute and 50% for 6 Flute Tools
Add 25% for longer lengths Add 25% for longer lengths
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RECONDITIONING

REGRIND ONLY: T WEEK; REGRIND & COATING: 2 WEEKS

70 YEARS OF GRINDING EXPERIENCE

RE-SHARPENING SERVICES

Prices vary and are based on coating and diameter size. It does not matter how badly the tool may
be damaged, we can regrind most any end mill. We will re-sharpen or recondition any tool, even
competitor brands. Most any tool can be re-sharpened, however, when normal re-sharpening is
not sufficient, reconditioning may be needed.

BEFORE

SEE PAGES 14-15 FOR DETAILS




LENGTH MODIFICATIONS

GEOMETRY IMPROVEMENTS FOR MAXIMUM STABILITY

If modifying a tool with a coating, the tool will no longer be coated, degrading the quality of the tool and its performance. We recommend

having the coating reapplied to maximize the performance, value and life of the tool.

OAL REDUCTION FLUTE REDUCTION
SHANK MODIFICATION COST (BY QUANTITY) SHANK MODIFICATION COST (BY QUANTITY) 2 - 4 FLUTE
DIAMETER 12 36 71 1220 21+ DIAMETER 12 36 71 1220 21+
Upto0.125 2995 9.95 845 7.95 695 Upt00.125 69.45 25.95 16.45 15.95 14.45
0.126-0.187 2995 9.95 845 7.95 695 0.126-0.187 7095 27.95 17.95 16.95 15.45
0.188-0.250 2995 9.95 845 7.95 695 0.188-0.250 7245 29.95 19.45 17.95 16.45
0251-0375 3095 9.95 845 7.95 695 0.251-0375 73.95 31.95 2095 18.95 17.45
0.376-0.500 3195 1095 945 895 795 0.376-0.500 75.45 33.95 245 19.95 18.45
0.501-0.625 3295 12.95 10.95 9.95 895 0.501-0.625 76.95 35.95 2.95 2095 19.45
0.626-0.750 3395 14.95 1245 10.95 9.95 0.626-0.750 78.45 37.95 25.45 21.95 2045
0.751-1.000 3495 16.95 13.95 1195 10.95 0.751-1.000 79.95 39.95 26.95 295 2145
BEFORE BEFORE
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SPECIALTY MODIFICATIONS

ANGLE AND TIP ALTERATIONS FOR CRITICAL TOLERANCES

While we pride ourselves on the widest selection of tapered end mills and specialty cutting tools available, machining requirements sometimes

call for a non-standard angle. Using our state-of-the-art machines we can increase or decrease the taper of an existing tool, producing a tool
that is completely new. This is primarily cost effective when modifying smaller quantities of tools or when lead time is critical.

TIP INCREASE ANGLE DECREASE

CUTTER MODIFICATION COST (BY QUANTITY) ANGLE MODIFICATION COST (BY QUANTITY)
DIAMETER 12 36 71 1220 21+ DECREASE 12 36 71 1220 N+

Upto0.125 69.45 25.95 1645 15.95 1445 0.00-0.50 5245 2195 17.45 15.95 1445

0.126-0.187 7095 27.95 17.95 16.95 15.45 051-1.00 5395 2295 17.95 1645 14,95

0.188-0.250 7245 29.95 19.45 17.95 1645 1.01-1.50 55.45 2.95 18.45 16.95 15.45

0.251-0375 73.95 3195 2095 18.95 17.45 151-2.00 56.95 24.95 18.95 17.45 15.95

0.376-0.500 75.45 33.95 2245 19.95 18.45 201-250 58.45 25.95 19.45 17.95 1645

0.501-0.625 76.95 35.95 23.95 2095 19.45 251-3.00 59.95 26.95 19.95 18.45 16.95

0.626-0.750 78.45 37.95 2545 21.95 20.45 Add 25% for longer lengths

0.751-1.000 79.95 39.95 26.95 295 2145

Cutter Diameter references the cutting end of the tool and not the shank diameter

BEFORE AFTER BEFORE
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CUSTOM TOOL

TO SOLVE MACHINING CHALLENGES

JUST IN TIME™ AVAILABILITY

WE’LL HELP YOU FIND THE SOLUTION
CONICAL" REQUEST FOR QUOTATION (RFQ) GLOBAL *

Along with our standard tool offerings, Conical Tool Company manufactures SvTive Toois  STRAIGHTEND MILL .7

custom carbide and high speed steel end mills and cutters. Whether a variation

of a standard tool or specialized tool meant to combine multiple processes into

one pass, our custom tools improve performance and reduce cycle time at the
best value in the industry.

COMBINE MULTIPLE PROCESSES m |
DECREASED PART CYCLE TIME e
REDUCED COST PER PIECE
INCREASED PROFIT PER JOB
IMPROVED CUTTING TOOL PERFORMANCE |

MANUFACTURED TO YOUR SPECIFICATIONS | s

t
i

SEE PAGES 27-36 FOR DETAILS
VISIT CONICALENDMILLS.COM
OR CALL (888) 531-8500

REQUEST FOR QUOTE
CON ICAL We can modify our standard tools or manufacture a highly specialized tool to
CUTTING TOOLS your exact specifications. Request for Quote documents for custom tools are on
the following pages. We cannot process your quote without this form. RFQ’s are
‘ G I_O BA I_ typically returned within 24 hours. A full list of definitions and acronyms can be
curTine TooLs found on pages 80-81. If you need assistance with your custom tool design or

have any questions, please contact us.
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SPECIALTY COATING MODIFICATIONS

IMPROVING TOOL LIFE & PERFORMANCE THROUGH ADVANCED COATING APPLICATIONS

Enhancing tool performance is a critical step TiN COATING

IMIN SIZE 2.000 | 3.000 | 4.000 | 5.000 | 6.000 | 7.000 9.000
MIN SIZE MAX SIZE 3.000  4.000 5.000 6.000 7.000 8.000 10.000

machining time. Proper selection and 0000 0.063 1.95 1.95 1.95 295 2.95 3.95 3.95
0626 0125 195 195 2.95 2.95 2.95 3.95 495
0125 0188 2.95 2.95 3.95 3.95 495 4.95 5.95
by over 50% and when coupled with our 0.188 0.250 3.95 3.95 4.95 5.95 5.95 6.95 8.95
o . 0250 0375 4.95 5.95 7.95 8.95 9.95 11.95 16.95
regrinding program, reduce tooling costs 0375 0438 595 695 895 995 1095 139 19.95
by up to 40%. 0438 0500 5.95 7.95 9.95 1095 1295 1595 21.95
0500  0.625 6.95 8.95 1095 1295 1495 17.95 24.95

0625 0750 8.95 9.95 1295 1495 1695 19.95 26.95

N . General Purpose 0750 1.000 1195 1495 1695 1895 2195 2395 27.95

1000 1.250 1695 1895 2095 2395 2695 3095 35.95

« Easy to Machine Materials 125  1.500 2195 2495 2695 3595 4195 4495 54.95
1500 2.000 2795 2995 3595 4495 5595  61.95 82.95
2000 2500 4395 5695 6795 8695 9495 10795 14195

in reducing tooling costs and increasing

application can increase feed and speed rates

- Low Power Machines

2.500 3.000 70.95 85.95 94.95 108.95 124.95 135.95 165.95
TiCN, TiAIN-X, AITiN-X, ZrN COATING

IMIN SIZE 2,000  3.000 | 4.000 | 5.000 6.000 | 7.000 9.000
+ Wide Range of Materials MIN SIZE MAX SIZE 3.000  4.000 | 5.000 | 6.000 7.000 | 8.000 10.000

- General Purpose

0.000 0.063 2.95 2.95 3.95 495 5.95 6.95 7.95
0.626 0.125 3.95 3.95 495 495 5.95 6.95 8.95
0.125 0.188 4.95 5.95 6.95 7.95 8.95 9.95 10.95

' \ 0.188 0.250 6.95 7.95 8.95 10.95 11.95 13.95 16.95
—\

» Up to 20% Improvement

+ Improved Wear Resistance 0250 0375 995 1195 1495 1695 1895 2395 33.95

« For Abrasive Materials 0.375 0.438 10.95 13.95 16.95 18.95 21.95 26.95 38.95
U t0 30%| . 0438 0.500 195 1595 1895 2195 2495 3095 095
*Up o Improvemen 0500 0625 1395 1695 2195 2495 2995 3595 4895
0625 0750 1695 1995 2495 2895 3395 3995 52.95
) o 0750  1.000 395 2995 3395 3795 4295 4795 55.95
- Aggressive Machining 1.000 1.250 33.95 36.95 4195 46.95 52.95 61.95 7095
. For Ferrous Materials 125 1500 895 4995 5295 7095 8395 8895 109.95
1500 2.000 5495 5995 7195 8995 11095 12395 164.95
+ Up to 35% Improvement 2000 2500 8695 11395 13495 17295 18995 21495 282.95
2500 3.000 14095 17195 18895  217.95 24995 27195 33095
) ) ALTIN/SI3N4 COATING
+ High Temp Resistance IMIN SIZE 2.000 | 3.000 | 4.000 5.000 | 6.000 | 7.000 9.000
« For Ferrous Materials MIN SIZE MAX SIZE 3.000 | 4.000  5.000 6.000 | 7.000 & 8.000 10.000
0000 0063 295 3.95 3.95 595 695 7.95 895
+ Up to 40% Improvement 0626 0125 3.95 495 5.95 5.95 6.95 7.95 9.95
0125 0188 595 695 7.95 995 1095 1195 12.95
0188 0250 7.95 895 1095 1295 1395 1595 19.95
+ Honeycomb-like structure 0250 0375 195 1495 1695 1995 2195  27.95 39.95
. Extremely hard and tough 0375 0438 1295 1595 1995 2195 2595 3195 4595
0438 0.500 1395 1795 2195 2595 2895 3695 4995
- Provides a diamond-like coating 0500 0625 1595 1995 2495 2995 3495 4195 56.95
0625 0750 1995 2395 2895 3495 3895 4695 61.95
075  1.000 2795 3495 3995 4495 4995 5595 65.95
« Honeycomb-like structure 1000 1250 3995 4295 4995 5595 6295 7295 82.95
125 1500 5195 5795 6295 8295 9795 10495 128.95
1500 2.000 6495 7095 8395 10495 12995 14595 193.95
- Improved wear performance 2000 2500 10295 13295 15795 20295 22295 25295 33195
2500 3.000 16495 20195 22195 25595  293.95 31895 388,95
ALCRN/SI3N4
« For Abrasive Materials MIN SIZE 2.000 | 3.000 | 4.000 5.000 | 6.000 | 7.000 9.000
. . ) MIN SIZE MAX SIZE 3.000 | 4.000 | 5.000 6.000 | 7.000 | 8.000 10.000
+ High Lubricity Resists BUE 0000 0063 3.95 3.95 495 695 7.95 895 10.95
. Excellent Surface Finishes 066 0125 495 595 695 695 795 895 1195
0125 0188 695 7.95 895 1095 1195 1395 14.95
0188 0250 895 1095 1295 1495 1595  17.95 295
- Low Affinity to Aluminum 0250 0375 1295 1695 1995 2295 2595 3295 46.95
] ’ 0375 0438 1495 1895 2295 2595 2995 3695 5395
+ High Working Temp 0438 0500 1695 2095 2495 2995 3395 4295 57.95
- Wide Variety of Materials 0500 0625 1895 2395 2895 3395 4095 4895 6695
0625 0750 295 2795 3395 3995 4595 5495 71.95
075  1.000 3195 4095 4695 5195 5795 6495 76.95
1000 1250 4695 5095 5795 6495 7295 8495 97.95
125 1500 6095 6795 7295 9695 11495 12195 150.95
- For Graphite & Carbon 1500 2000 7595 8295 9795 12295 15195 16995 22695
. - 2000 2500 11995 15595 18495  237.95  250.95 29495 388.95
- High Hardness & Lubricity 2500 3.000 19295 23595 25995 29895  342.95 37295 454.95

« Run dry or wet in extreme conditions

« High Speed Machining
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