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V400 SINGLE INSERT BALL NOSE END MILLS AAILL™
L L
[— L2—>| o L2—>|
D1 ® () D2 D1 D2
Weldon Shank (W) Cylindrical Shank (C)
WELDON SHANK

Shank Dimensions Torque Wrt. Max.
Part Number Style D1 D2 L1 L2 in/Ibs. Ibs. RPM EDP#
V 400 A 038 038 WA 15 w 0.375 0.500 3.29 1.51 13 0.14 40,000 50395
V 400 A 050 050 WA 21 w 0.500 0.500 3.89 2.11 23 0.17 40,000 50396
V 400 A 062 062 WB 25 w 0.625 0.625 4.55 2.48 35 0.33 36,000 50397
V 400 A 075 075 WC 29 w 0.750 0.750 4.97 2.93 54 0.52 40,000 50398
V 400 A 100 100 WD 36 w 1.000 1.000 5.83 3.55 65 1.00 37,100 50399
V 400 A 125 125 WE 42 w 1.250 1.250 6.49 4.21 230 1.68 32,500 50400

CYLINDRICAL SHANK

Shank Dimensions Torque Wt. Max.
Part Number Style D1 D2 L1 L2 in/lIbs. Ibs. RPM EDP#
V 400 A 038 038 CA 15 C 0.375 0.500 6.25 1.51 13 0.14 40,000 50150
V 400 A 050 050 CB 21 C 0.500 0.625 6.25 2.1 23 0.17 40,000 50151
V 400 A 062 062 CC 25 C 0.625 0.750 7.88 2.48 35 0.33 36,000 50160
V 400 A 075 075 CD 29 C 0.750 1.000 9.75 2.93 54 0.52 40,000 50161
V 400 A 100 100 CE 36 C 1.000 1.250 9.75 3.55 65 1.00 37,100 50162
V 400 A 125 125 CE 42 C 1.250 1.250 9.75 4.21 230 1.68 32,500 50164

V400 'I
INSERTS ii D \
Dimensions Available Grades/ Xr = g
Insert Number EDP# u
Dia. T R VP5007 | VP5035 T
RG A 038 A 0.375 | 0.102 - 00629 00770 PRECISION
RG A 050 A 0.500 | 0.118 - 00772 00649
o | RGA062A 0.625 | 0.157 - 00879 00653
2 [ RGAO75A 0.750 | 0.197 - 00886 00655
RG A 100 A 1.000 | 0.236 - 00896 00658
RGA125A 1.250 | 0.276 - 02659
RG A 038 B 0.375 | 0.102 - 02654
- | RGA050B 0.500 | 0.118 - 02655
2 | RGA062B 0.625 | 0.157 - 02656
g RG A 075 B 0750 | 0.197 - 02657 Spare Parts
RG A 100 B 1.000 | 0.236 - 02658 -
G A 125D 1250 | 0.276 - 02659 End Mill Size Insert Screw Driver / Wrench
RG A 038 T08 0.375 | 0.102 | 0031 | 00771 Part # EDP# Part # EDP#
RG A 038 T16 0.375 | 0.102 | 0062 | 00631 0.380 DVF3429 | 61924 | TX208PLUS | 61930
o | RGA050T08 0.500 | 0.118 | 0031 | 01212 0.500 DVF3430 | 61925 | TX210PWUS | 61931
& | RGA050T16 0.500 | 0.118 | 0.062 | 00651 0.620 DVF3431 61926 | TX215PWUS | 61932
" | RGA075T08 0750 | 0.197 | 0.031 | 00893 0.750 DVF3432 | 61927 | TX220PWUS | 61933
RG A075T16 0750 | 0.197 | 0062 | 00657 1.000 DVF3433 | 61928 | DMP3139 | 61922
RG A 100 T16 1.000 | 0.236 | 0.062 | 00660 1.250 DVF3434 | 61929 | DMP3441 | 61923

Note: Valenite Recommends the use of PT745 antiseize lubricant (EDP#
50050) on insert screw threads and head.

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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V400 TECHNICAL GUIDELINES

When the axial depth of cut, ag, is 1/2 the insert diameter, the effective diameter of the cutter is equal to the cutter diameter, and the actual chip
thickness is equal to the feed per tooth. The axial depth of cut, ap in normal use of the ValMILLA0O cutter is significantly less than 1/2 the insert
diameter. As a result:
Fead per tanth
The effective diameter is less The actual chip thickness is less
o than the cutter diameter The than the feed per tooth (feed per Dy
T e table below provides the rev/2) The table below provides “p T
Effective Diameter, ED for each a Feed/Tooth Multiplication
cutter when used at a specific Factor F to compensate for chip
<« axial depth of cut ay, thinning
ED Chip thickness
EFFECTIVE DIAMETER (ED) Axial DOC FEED / TOOTH MULTIPLICATION FACTOR (F)
Cutter Diameter (D1) |aq Cutter Diameter (D1)

0.375 | 0.500 | 0.625 | 0.750 | 1.000 | 1.250 P 0.375 | 0.500 | 0.625 | 0.750 | 1.000 | 1.250
121 .140 157 172 199 223 0.010 3.60 4.16 4.64 5.08 5.86 6.56
169 196 .220 .242 .280 314 0.020 2.34 2.72 3.02 3.30 3.82 4.26
.203 237 267 294 .341 .383 0.030 1.90 2.18 2.44 2.66 3.06 3.40
.232 271 .306 .37 392 440 0.040 1.66 1.90 2.10 2.28 2.62 2.92
275 325 .368 407 475 .534 0.060 1.38 1.56 1.72 1.88 2.14 2.38

367 418 463 .543 612 0.080 1.38 1.52 1.64 1.86 2.06
.458 510 .600 .678 0.100 1.38 1.48 1.68 1.86
.550 650 736 0.120 1.37 1.55 1.71
733 .835 0.160 1.37 1.50
917 0.200 1.37
RPM = SFM (see guide above) Feed / Rev (adjusted) = Feed / Rev (see guide above) x F
(.262xED)
V400 APPLICATION GUIDE
Max MAXIMUM CHIP THICKNESS SFM
MATERIALS Axial DOC CUTTER DIAMETER Grade
9% 375 .500 | .625 .750 | 1.00 1.25 | VP5007 | VP5035
Free Machining and Low Carbon Steels | py/15 | .008-.016 | .010-.020 | .012-.024 | 400-600 | 800 -600
Alloy Steels and Easy To Machine Tool
STEELS oy Steels anc £ DI/20 | .006-.016 | .008-.016 | .010-.020 | 300-500 | 350-600
Tool Steels and Die Steels DI/20 | .006-.016 | .008-.016 | .010-.020 | 200-400 | 200-350
Ferritic and Martensitic
e DI/15 | .008-.016 | .010-.020 | .012-.024 | 300-400 | 350-500
STAINLESS STEELS | s "1 o) D1/20 .008-.016 | .010-.020 | .012-.024 | 250-400 | 300-450
PH and Duplex
P ond Duplex DI/15 | .006-.016 | .008-.016 | .010-.020 | 200-300 | 200-400
Gray Cast Iron
Gray Costron DI/10 | .008-.016 | .010-.020 | .012-.024 | 400-750
Gray Cast Iron
CAST IRONS Gray Costiron DI/10 | .008-.016 | .010-.020 | .012-.024 | 350-700
Chromium Alley Cost Iron DI/15 | .008-.016 | .010-.020 | .012-.024 | 300-600
Pickel Base Alloys DI/30 | .006-.016 | .008-.016 | .010-.020 | 100-150 | 175-200
HIGH TEMPERATURE Cobalt Base Alloys
Nl Sobalt Bas DI/30 | .006-.016 | .008-.016 | .010-.020 | 80-125 | 100-150
Ttanium Alloys D1/20 .008-.016 | .010-.020 | .012-.024 | 125-200 | 150-200
Aluminum Alloys
< 7% Silicon D1/6 .010 - .020 .010 - .025 .010-.030 | 1500 - 2500
ALUMINUM AND Non- | Aluminum Alloys
e | S D1/6 010-.020 | .010-.025 | .010-.030 | 1000 - 1800
Non-Ferrous D1/10 .010 - .020 .010 - .025 .010-.030 | 800 - 1200
Tool & Die Steel DI/20 | .006-.008 | .006-.010 | .006-.012 | 150-300 | 350-450
HARDENED STEELS oy
e D1/20 .006-.008 | .006-.010 | .006-.012 | 100-250 | 200 - 350

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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V440 BALL NOSE END MILL L AAILL™
A _ 7
D1 -t M |2 D1| - - -—1 |Dp2
Ch) 3
Z Z )
AP Ap
12 5 L
K] Ap
WELDON SHANK CYLINDRICAL SHANK W/ PROTECTION INSERT
STANDARD LENGTH - WELDON SHANK
Dimensions Main No. |Protection| No. Max Wit.
HELL AL D1 D2 L1 2 Ap | Insert | Req’d | Insert | Req’d | RPM Ibs. EDP#
V 440 A 050 050 WC 15 0.500 | 0750 | 3.531 | 1.500 | 0.42 | YP.. 2 25,000 | 0.4 55344
V 440 A 062 062 WC 15 0.625 | 0750 | 3.531 | 1.500 | 0.56 | YP.. 2 25,000 | 0.4 62531
V 440 A 075 075 WD 20 0.750 | 1.000 | 4.281 | 2.000 | 0.67 | YP.. 2 24,000 | 07 62532
V 440 A 100 100 WD 23 1.000 | 1.000 | 4.531 | 2.250 | 089 | YP.. 2 24,000 | 0.9 62533
V 440 A 125 125 WE 28 1.250 | 1.250 | 5.031 | 2.750 | 1.1 YP.. 2 APMW .. 1 18,500 | 1.3 62534
V 440 A 150 150 WF 40 1.500 | 1.500 | 6.687 | 4.000 | 1.30 | YP.. 2 APMW .. 2 8,000 3.0 62535
V 440 A 200 200 WG 50* | 2.000 | 2.000 | 8250 | 5.000 | 179 | YP.. 2 APMW .. 2 7,000 5.4 62536
EXTENDED LENGTH - WELDON SHANK * Requires two shim seats DAN2391, supplied with cutter
Dimensions Main No. |Protection| No. Max Wt.
et e D1 D2 L1 12 Ap | Imsert | Req’d | Insert | Req’'d | RPM Ibs. EDP#
V 440 A 125 125 WE 40 1.250 | 1.250 | 6.25 | 400 | 1.66 YP. 2 APMW .. 1 18,500 | 1.7 55388
V 440 A 150 150 WF 60 1500 | 1.500 | 876 | 607 | 243 YP. 2 APMW . 2 8,000 3.5 56036
V 440 A200200WG 70 | 2.000 | 2.000 | 1025 | 7.00 | 292 YP. 2 APMW . 2 7,000 6.3 56038
CYLINDRICAL SHANK
Dimensions Main No. |Protection| No. Max Wi.
et (b D1 D2 L1 L2 Ap | Insert | Req’d | Insert | Req'd | RPM Ibs. EDP#
V 440 A 050 050 CC 15 0.500 [0750 | 7.87 | 150 | 0.42 YP. 2 25,000 0.9 55343
V 440 A 062 062 CC 15 0625 | 0750 | 787 | 1.50 | 0.56 YP. 2 25,000 0.9 55349
V 440 AO75075CD20 | 0750 |1.000 | 7.87 | 200 | 0.7 YP. 2 24,000 1.5 55350
V 440 A 100 100 CD 23 1.000 [1.000 | 787 | 225 | 0.89 YP. 2 24,000 1.6 56515
V 440 A 125 125 CE 28 1250 [1.250 | 984 | 2.75 111 | Yp. 2 APMW.. 1 18,500 2.0 55351
V 440 A 150 150 CF 40 1500 |1.500 | 9.84 | 4.00 1.30 | YP. 2 APMW.. 2 8,000 4.5 55694
V 440 A 200 200 CG 50* 2,000 |2000 | 9.84 | 500 179 | Yp. 2 APMW.. 2 7,000 6.8 56037
90°~ R "
V440 INSERTS
g5 Lt
(ROUGH) (SEMI-FINISH) T
Spare Parts
Cutter : Nomb Dimensions Grade/EDP# Insert Number Insert Screw Driver
Diameter | Insert Number R T VP5040 | VP5005 Part # EDP# Part # EDP#
5500 Y NEOE 5250 | oooa | oaaar 02824 YP A 050... DVF2564 | 62521 | TX208PLUS | 61930
6 25 P A G | 0'3] 3 0‘] s 12661 YP A 062... DVF2564 62521 | TX208PLUS | 61930
0' 025 YN 0’3] 3 0‘] 25 | 02448 02854 YP A 075... DVF3455 62523 | TX210PLUS | 61931
0'7 0 SNGLET 0’375 0‘] w6 | 12662 YP A 100... DVF3456 62524 | TX215PLUS | 61932
0'7 0 SNG LT 0’375 0‘] 55 | 02429 02931 YPA125... DVF3133 62522 | TX220PLUS | 61933
: ‘ooo TSN o~ 500 0‘] 57 | 12863 YP A 150... DVF2193 62520 | DMP3139 | 61922
1.000 YP A 100 31 0.500 | 0.187 | 02451 02951 Ml 2ot DVF3457 : 62525 | DMP3460 | 62527
1.250* YPA12571 | 0625 | 0250 | 14664 Profection Insert
| 250° Yo R12531 | 0625 0250 | ooas2 | 02952 APMW 1604 PDTR | DVFO089 | 62518 | TX215PLUS | 61932
1.500* YP A 15071 0750 | 0.313 | 14665
1.500° YP A 150 31 0750 | 0313 02453 02976 Insert Number Insert Shim Seat Shim Screw
2.000" P A 200 71 1000 | 0313 | 12666 YP A 200 71 DAN2391 | 14653 [ DVFoos9* | 62518
2.000* YP A 200 31 1.000 | 0.313 02454 03128 Note: Valenite Recommends the use of PT745 antiseize lubricant (EDP# 50050)
* APMW ]604 PDTR 003] 0'| 87 ]4660 on inser'r screw fhredds Gnd heCld.
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NAILL™ V440 TECHNICAL GUIDELINES

Number of Effective Teeth Assembled Cutter Tolerance

The number of effective teeth

depends on the axial DOC.If . .

the axial DOC is within zone C, LD L Radius, R

there are two (2) effective teeth. 0.625 0.313 +.001/-.005

When the axial DOC includes A . 313 +001/

or B, there is one effective tooth 0.750 0.375 +.001/-.005

a(;ngsfged rate should not exceed 1.000 0.500 +.002/-.006

RC IPE 1.250 0.625 +.004/-.007
1.500 0.750 +.007/-.010
2.000 1.000 +.009/-.012

Installation of Inserts
Cutter and Insert marks must match. Example (¢ with ¢) and (e« with e¢)

ik
Mark |

Mark
o Tk 1
f-”';il—
5
Incor.rﬁ
V440 APPLICATION GUIDE
Moterial Cutter Diameter / Maximum Chip Thickness Grade / SFM
areriails
0.500 - 0.625 0.750 1.000 - 1.500 2.000 VP5005 VP5040
Free Machining and Low Carbon .003 .004 .005 .010
Steels 120 - 170 Bhn (003-.006) | (004-.008) | (005-.010) | (010-.016) | 7901250 | 800 -600
Medium Carbon and High Carbon .003 .004 .005 .010
Steels 180 - 220 Bhn (003-.006) | (004-.008) | (005-010) | (010-.016) | 650850 | 600 -450
STEELS
Alloy Steels and Easy To Machine .003 .004 .005 .010
Tool Steels 200 - 240 Bhn (003-.006) | (004-.008) | (005-.010) | (010-.016) | 379500 | 450-350
Tool Steels and Die Steels .003 004 .005 .010
220 - 260 Bhn (003-006) | (004-.008) | (005-.010) | (010-.01¢ | S00-400 | 350-200
Ferritic and Martensitic .003 .004 .005 .010
180 - 240 Bhn (003-.006) | (004-.008) | (005-.010) | (010-.016) | 790900 | 500 -350
STAINLESS Austenitic .003 .004 .005 010
STEELS 140 - 180 Bhn (003-.006) | (004-.008) | (005-.010) | (010-.016) | 290750 | 450-300
PH and Duplex .003 .004 .005 .010
220 260 Bhn (003-.006) | (004-.008) | (005-.010) | (010-.016) | 490650 | 400-200
Iron Base Alloys .003 .004 .005 010 250 - 200
A 286, Discalloy, Incoloy (003-006) | (004-.008) | (005-.010) | (010-.016)
Nickel Base Alloys - Monel, .003 .004 .005 .010
HIGH Hastelloy, Inconel, Waspaloy (003-.006) | (004-.008) | (005-.010) | (010-.016) | 190-200 | 200-175
TEMPERATURE E— ”
obalt Base Alloys - Haynes .003 .004 .005 .010 B
ALLOYST ) o e (003-.006) | (004-.008) | (005-.010) | (.010-.016) 150 - 100
Titanium Alloys .003 .004 .005 .010
6AI 4V (003-.006) | (004-.008) | (005-.010) | (010-.016) | 175-250 | 200-150
Aluminum 003 004 005 010
Non-Ferrous | < 7% Silicon (003-.006) | (004-.008) | (005-010) | (010-.016) |2750-3500
MATERIALS | Alyminum 003 004 005 010 e T
> 7% Silicon (.003-.006) | (004-.008) | (005-.010) | (010-.016)

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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Adjustment for Effective Diameter
When the axial DOC is less than 1/2 the cutter diameter, the effective diameter is less than the nominal diameter of the cutter the table
below provides the effective diameter (ED) based on the axial DOC.

EFFECTIVE DIAMETER (ED)
Cutter Diameter (D)
Axial Cutter Diameter, D " "
DOC 500 | 0.625 | 0.750 | 1.000 | 1.250 | 1.500 | 2.000
0.025 217 .245 269 312 .350 .384 444
0.050 .300 339 374 436 490 .539 .624
0.100 .400 .458 .510 .600 .678 748 .872
0.200 489 .583 .663 .800 917 1.020 1.200
0.250 .500 614 707 .866 1.000 1.120 1.323
0.375 .750 .968 1.146 1.299 1.561 Axial DOC
0.500 1.000 1.225 1.414 1.732
0.750 1.500 1.936 —f
1.000 2.000
Effective Diameter (ED)
Bample
1) Find the recommended SFM for your material and operation in the Calculate the RPM required for an actual 700 SFM when the cutter diameter
Application Guide. is 1.25 inches and the axial DOC is .200 inch.

2) Calculate the RPM for your Effective Cutter Diameter (ED)
RPM = (3.82 x SFM) / ED3)
Find the maximum RPM for your selected cutter. If the calculated RPM
exceeds the maximum, reduce the RPM.

1) Find the effective diameter (ED) at the intersection of the 1.25 inch cutter
diameter column and the .200 inch Axial DOC row.
ED = .917

2) Calculate the adjusted RPM
RPM = (3.82 x 700) / .917

Clokombe et A e

Where N is the number of teeth in the cutter
IPM = FPT x RPM x N

Effective Diameter When Milling on an Inclined Face
The formula below provides a close approximation of the effective cutter diameter when milling an inclined face.

1) Defermine the angle of the inclined face (y).

2) Calculate the Effective Cutter Diameter (ED) using the formula:ED = cos y
xD

3) Calculate the RPM for your Effective Cutter Diameter (ED)RPM = (3.82 x
SFM) / ED

4)  Find the maximum RPM for your selected cutter. If the calculated RPM
exceeds the maximum, reduce the RPM.

Calculate RPM  required for an actual 400 SFM when the cutter diameter is
1.00 inches and the angle of the inclined face (y) is 40 degrees.
1) Calculate the Effective Cutter Diameter (ED)ED = cos 40 degees x 1.00 =
0.776
2) Calculate the RPM for your Effective Cutter Diameter (ED)
RPM = (3.82 x SFM) / ED
ED = D x cos angle ¥ 3) RPM = 1969

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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Adjustment of Feed Per Tooth

If no adjustment is made, chatter and vibration may occur.

When the axial DOC or radial WOC is less than half the cutter diameter the chip thinning that occurs can significantly affect performance.

Cutter Diameter (D)

FEED/TOOTH MULTIPLICATION FACTOR (CF) ’———‘ Feed P Toth 7T
Cutter Diameter, D Channel ' /
POC /WOC 500 | 0.625 | 0750 | 1.000 | 1.250 | 1.500 | 2.000 | Cuts __ oo
0.025 | 2304 | 2552 | 2785 | 3203 | 3.571 | 3.906 | 4.500 1
0.050 | 1.667 | 1843 | 2004 | 2294 | 2.552 | 2785 | 3.203
0.100 | 1250 | 1.364 | 1.471 | 1.667 | 1843 | 2004 | 2229 T
0200 | 1022 | 1072 | 1131 | 1250 | 1.364 | 1.471 | 1.667 Cuter Diameter o) Meimum Chip Thickness
0250 | 1.000 | 1.021 | 1.061 | 1.155 | 1.250 | 1.342 | 1.512 | Peripheral
0.375 1000 | 1033 | 1.091 | 1155 | 1281 | &
0.500 1000 | 1.021 | 1.061 | 1.155
0.750 1.000 | 1.033
1.000 1.000 Maximum Chip Thickness

1) Find the recommended Desired Chip Thickness for your operation in the
Application Guide.

2) Find the Correction Factor (CF) based on the Radial WOC and Cutter
Diameter, D in the table above.

3) Calculate the adjusted Feed Rate Per Tooth (FPT) using the formula:
FPT = Desired Maximum Chip Thickness x CF

—=|  |~— Width of Cut (WOC)

Calculate the adjusted feed per tooth for a 1.25 inch diameter cutter with a
.200 inch Radial WOC to produce a .004 chip thickness.
1) Find the CF at the intersection of the 1.25 inch cutter diameter column
and the .200 inch radial WOC row.
CF =1.364
2) Calculate the adjusted feed per tooth
FPT =.004 x 1.364
FPT = .006

Feed Rate Correction for Profiling

100%

For best performance the feed rate should be reduced when profiling according to the diagram.

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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V490 SQUARE SHOULDER FACE MILLS

MILL™
D2
|
H
I p1
Dimensions
Part Number Insert Style | N, | MaxRPM | Wt.(bs.) | EDPOrder#
D1 D2 H Ar Req
V490 A 150200 G 04R 2.00 0.750 1.500 0.625 SD..15 4 14,000 0.61 62493
V490 A 15 0250 G 05R 2.50 0.750 1.750 0.625 SD..15 5 12,000 1.04 62494
V490 A 15 0300 H 06R 3.00 1.000 | 2.000 | 0.625 SD..15 6 10,700 1.85 62495
V490 A 15 0400 K 08R 4.00 1.500 | 2.000 | 0.625 SD..15 8 8,900 3.93 62496
V490 A 15 0500 K O9R 5.00 1.500 | 2.375 | 0.625 SD..15 9 7,900 6.30 62497
V490 A 15 0600 K 10R 6.00 1.500 | 2.375 | 0.625 SD..15 10 7,100 9.52 62498
Insert screws and driver included with each cutter
Spare Parts
I ts o Driver** Note: Face mills are designed to allow use of
Insert Number nsert screw river Valenite Coolant Screws. See Milling Technical
Part# EDP# Part# EDP# Section for application information
SD... 15 DVF2097 62499 DMP2099 62500
Note: Valenite Recommends the use of PT745 antiseize lubricant (EDP# 50050) on insert
screw threads and head. **Advanced TORX PLUS® locking mechanism
V490
INSERTS Ic
‘\; | y15°
O} @
5
B
SDMT EN21 SDMT SN81
EDP Order#
Dimensions Grades
Insert Number
IC T R B VP5020 | VP5040 VP5135 VP1120
SDMT 150608 EN21 0.625 0.25 0.031 0.116 14716 14717 14718 19594*
SDMT 150608 SN81 0.625 0.25 0.031 0.116 14719 14720 14721 19595*

* Available Q2 2005

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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V490 INSERT APPLICATION

Desired SFM (Surface Feet Per Minute)
Material Operation Chip Coated Grades
Thickness | vp5020 | WVP5040 | VP5135 | VP1120
Free chhining and Low Carbon Finishing .002 - .005 1100 900 800
Steels 120 - 170 Bhn Roughing .006 - .012 800 700 600
Medium Carbon and High Carbon Finishing .002 - .005 800 700 600
T Steels 180 - 220 Bhn Roughing .006 - .012 600 500 400
Alloy Steels and Easy To Machine Finishing .002 - .005 700 550 450
Tool Steels 200 - 240 Bhn Roughing .006 - .012 500 400 350
Tool Steels and Die Steels Finishing .002 - .005 500 400 350
220 - 260 Bhn Roughing | .006 -.012 350 300 250
Ferritic and Martensitic Finishing .002 - .005 700 550 500
180 - 240 Bhn Roughing | .006-.012 500 400 350
STAINLESS Austenitic Finishing .002 - .005 600 500 450
STEELS 140 - 180 Bhn Roughing | .006-.012 400 350 300
PH and Duplex Finishing .002 - .005 500 400 350
220 - 260 Bhn Roughing .006 - .012 350 300 250
Gray Cast Iron Finishing .002 - .005 700 1000
180 - 220 Bhn Roughing | .006 -.012 600 800
Gray Cast Iron Finishing .002 - .005 600 800
220 - 260 Bhn Roughing | .006-.012 500 700
CAST IRONS TG
Ductile and Malleable Cast Iron Finishing .002 - .005 600 800
140 - 180 Bhn Roughing | .006-.012 500 700
Ductile and Malleable Cast Iron Finishing .002 - .005 500 700
220 - 260 Bhn Roughing .006 - .012 400 500
Iron Base Alloys Finishing .002 - .005 250 225
A 286, Discalloy, Incoloy Roughing | .006 - .012 225 200
rElglgERATURE Nickel and Cobalt Base Alloys - Finishing .002 - .005 175 150
ALLOYS Hastelloy, Inconel, Haynes Stellite Roughing 006 - .012 150 100
Titanium A||oys Finishing .002 - .005 225
6Al 4V Roughing .006 - .012 200
Aluminum Alloys Finishing .002 - .005 3000 - 2000
< 7% Silicon Roughing .006 -.012 | 2500 - 1500
ALUMINUM Aluminum Alloys Finishing .002-.005 | 2500 - 1500
AND NON- | 7% 12% Silicon Roughing | .006-.012 | 2000 - 1250
FERROUS Aluminum Alloys Finishing .002-.005 | 2500 - 1500
MATERIALS 12% - 18% Silicon Roughing .006-.012 | 2000 - 1250
Non-Ferrous Finishing .002 - .005 1400 - 800
Roughing .006 - .012 1200 - 600
Operation and Insert Geometry
. Aluminum & Non- | High Temperature
Insert Steel Stainless Steel el Ferrous Materials Alloys
. Feed per Tooth
Geometries
F | SF R F | SF R F | SF R F | SF F | SF
EN 21 o} o | e o} O| e | O | O | ®|O .001 .005
SN 81 ® (e} [ ) o () .002 .012

® Primary Operation O

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504

Secondary Operation

Valenite

F Finishing SF Semi Finishing R Roughing

Technical Support : 800.488.9073
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Adjustment of Feed Per Tooth

The Radial Width of Cut (WOC) in end mill operations
is frequently less than 1/2 the cutter diameter. In these
applications the actual chip thickness is less than the

nominal feed per tooth. Feed Per Tooth (FPT) _\
When the Radial WOC is a small portion of the cutter Cotter Diameter (D)

diameter the chip thinning that occurs significantly affects

performance.

Calculate Feed Per Tooth, FPT - f

1) Find the recommended Desired Chip Thickness for your operation in the
Application Guide on the opposite page.

2) Find the Correction Factor (CF) based on the Radial WOC and Cutter
Diameter, D in the table above. i e

3) Calculate the adjusted Feed Rate Per Tooth, FPT using the formula: Maximum Chip Thickness
FPT = Desired Chip Thickness x CF

Radial WOC

CORRECTION FACTOR (CF)

q Cutter Diameter, D The table at the left provides a correction
Radial WOC P

2.0 2.5 3.0 4.0 5.0 6.0 factor (CF) to quickly calculate the adjusted
0.25 1512 | 1667 | 1809 | 2066 | 2.290 | 5004 | feedrateforadesired chip thickness.
0.50 1050 | 1.250 | 1342 | 1512 | 1667 | 1.809 | aqqn cltemative fo the table, feed per
0.75 1.030 1.091 1.155 1.281 1.400 1.512 | tooth (FPT) can be calculated for any Radial
1.00 1.000 1.021 1.061 1.155 1.250 1.342 Y\VC;C oncli any Cutter Diameter (D) using
1.50 1.000 | 1.033 | 1.091 1.155 | e formula
2.00 1.000 1.021 1.061 .

1/2 (D / Radial WOC) . N

2.50 1.000 1.014 FPT = —(D RedaTWoa T x Maximum Chip Thickness
3.00 1.000

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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V500 COPY END MILLS - WELDON SHANK .
0° AXIAL RAKE MILL
0° RADIAL RAKE L
L
Lo §<
D1| - - - - - - - - —1 D2

Ap N

Dimensions
Part Number o - L T 5 ™ R'::; 4 | Insert m’: II\!A:A)A( EDP#
V 500 A 07 050 WB 20 0.500 | 0.625 4.07 2.00 0.79 0.13 2 RD..07 0.28 25,000 62475
V 500 A 08 062 WB 20 0.625 | 0.625 4.07 2.00 0.98 0.16 2 RD..08 0.29 25,000 55347
V 500 A08 062WC20 | 0.625 | 0.750 4.28 2.25 0.98 0.16 2 RD..08 0.41 25,000 62476
V500A10075WC17 | 0.750 | 0.750 3.73 1.70 1.18 0.20 2 RD..10 0.38 25,000 62559
V500A10075WD 32 | 0.750 | 1.000 5.53 3.25 1.18 0.20 2 RD..10 0.88 25,000 62477
V 500 A 12 100 WD 32 1.000 | 1.000 5.53 3.25 1.18 0.24 2 RD..12 1.04 22,000 62478
V500A 12 100WD 47 | 1.000 | 1.000 7.03 4.75 1.18 0.24 2 RD..12 1.33 22,000 62479
V500A12125WD 47 | 1.250 | 1.000 7.03 4.75 0.59 0.24 2 RD..12 1.56 22,000 62480
V 500 A 12 150 WD 32 1.500 | 1.000 5.53 3.25 0.59 0.24 3 RD..12 1.37 22,000 62481
V 500 A 16 150 WF 47 1.500 | 1.500 7.44 4.75 1.57 0.31 2 RD..16 3.21 20,000 62482
V500 COPY FACE MILLS S
0° AXIAL RAKE ~
0° RADIAL RAKE .
Note: Face mills are designed to allow use of
Valenite Coolant Screws. See Milling Technical
H Section for application information
Ap
D1
Part Number Mount o1 DDzlmenswn:I Ap R'::;d Insert }a’: 'I;A:A)A( EDP#
V 500 A 12 0200 G 05R G 2.000 0.750 1.500 0.24 5 RD..12 0.54 19,000 62560
V 500 A 16 0200 G 04R G 2.000 0.750 1.500 0.31 4 RD..16 0.54 18,800 62483
V 500 A 16 0250 G 04R G 2.500 0.750 1.750 0.31 4 RD..16 0.92 16,100 62484
V 500 A 16 0300 H O5R H 3.000 1.000 2.000 0.31 5 RD..16 1.79 14,300 62485
V 500 A 16 0400 K 07R K 4.000 1.500 2.000 0.31 7 RD..16 2.39 12,000 62486
V 500 A 16 0600 K O9R K 6.000 1.500 2.375 0.31 9 RD..16 7.80 9,500 62487
Spare Parts
Insert Number Insert Screw** Driver** T:orque
Part# EDP# Part# EDP# in-lbs
RDMT 07 ... DVF2833 62492 TX208PLUS 62930 8
RDMT 08 ... DVF2910 62491 TX208PLUS 62930 8
RDMT 10... DVF3503 62490 TX215PLUS 62932 35
RDMT 12... DVF3504 62489 TX215PLUS 62932 35
RDMT 16.. DVF3020 62488 TX220PLUS 62933 54

Note: Insert screws and driver included with each cutter. Valenite Recommends the use of PT745
antiseize lubricant (EDP# 50050) on insert screw threads and head. **Advanced TORX PLUS™ locking

mechanism

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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- 15 15 V500
MILL INSERTS
—_ — -
RDMT 61 RDMW 91
Dimensions EDP# /Grade
Insert Number
D T VP5020 VP5040 VP5135 VP1120
RDHW 07 T1 MO EN 91 0.275 0.078 17834 17835 19586*
RDHW 08 T2 MO EN 91 0.315 0.109 17699 17700 19587*
RDHW 10 03 MO EN F6 91 0.394 0.125 17701 17702 19588*
RDHW 12 T3 MO EN F6 91 0.472 0.156 17936 17937 19589*
RDMT 07 T1 MO SN 61 0.275 0.078 14705
RDMT 08 T2 MO SN 61 0.315 0.109 14706 14707
RDMT 10 03 MO SN F6 61 0.394 0.125 14708 14709
RDMT 12 T3 MO SN F6 61 0.472 0.156 14710 14711
RDMT 16 04 MO SN F6 61 0.630 0.187 14713 14714
RDMW 16 04 MO SN Fé 0.630 0.187 14715 19590*
*Available Q2 2005
V500 APPLICATION GUIDE
Desired Chip Thickness (Range)
Grade / SFM
Material Operation Insert Size
07 08 10 12 16 VP5020| VP5040| VP5135| VP1120
Free Machining and|Low, Carbon Finishing | .0025 | .0030 | .0035 | .0040 | .0045 1100 900 800
Steels 120 - 170 Bhn Roughing | .0040 | .0045 | .0060 | .0070 | .0100 800 700 600
Medium Carbon and High Carbon | Finishing | .0025 | .0030 | .0035 | .0040 | .0045 800 600 600
STEELS Steels 180 - 220 Bhn Roughing | .0040 | .0045 | .0060 | .0070 | .0100 600 500 400
Alloy Steels and Easy to Machine Tool Finishing | .0025 | 0030 | .0035 | .0040 | .0045 700 550 450
Steels 200 - 240 Bhn Roughing | .0040 | .0045 | .0060 | .0070 | .0100 500 400 350
Tl Szl @il B Szl Finishing | .0025 | .0030 | .0035 | .0040 | .0045 500 400 350
220 - 260 Bhn Roughing | .0040 | .0045 | .0060 | .0070 | .0100 350 300 250
Feiiie Goe) Wsrensiie Finishing | .0020 | .0025 | .0030 | .0035 | .0040 700 550 500
180 - 240 Bhn Roughing | .0040 | .0045 | .0045 | .0060 | .0070 500 400 350
STAINLESS | Austenitic Finishing | .0020 | .0025 | .0030 | .0035 | .0040 600 500 450
STEELS 140 - 180 Bhn Roughing | .0040 | .0045 | .0045 | .0060 | .0070 400 350 300
PH and Duplex Finishing .0020 .0025 .0030 .0035 .0040 500 400 350
220 - 260 Bhn Roughing .0040 .0045 .0045 .0060 .0070 350 300 250
Gray Cast Iron Finishing 1000
180 - 220 Bhn Roughing 800
Gray Cast Iron Finishing 800
CASTIRONs | 02608 Roughing 700
Ductile and Malleable Cast Iron Finishing 800
140 - 180 Bhn Roughing 700
Ductile and Malleable Cast Iron Finishing 700
220 - 260 Bhn Roughing 500
Iron Base Alloys - Finishing | .0020 | .0020 | .0025 | .0030 | .0040 250 225
A 286, Discalloy, Incoloy Roughing | .0040 | .0040 | .0045 | .0050 | .0060 225 200
Nickel Base Alloys - Monel, Hastelloy,| Finishing | .0020 | .0020 | .0025 | .0030 | .0040 175 150
- MII;IEIFR;HTURE Inconel, Waspaloy Roughing | .0040 | .0040 | .0045 | .0050 | .0060 150 125
ALLOYS S T Finishing | .0020 | .0020 | .0025 | .0030 | .0040 175 100
ys - Hay: :
Roughing | .0040 | .0040 | .0045 | .0050 | .0060 150 75
- Finishing | .0020 | .0020 | .0025 | .0030 | .0040 275 200
Titanium Alloys - 6Al 4V .
Roughing .0040 .0040 .0045 .0050 .0060 225 150

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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MILL™
Feed Rate Calculation
Chip thinning can occur in two ways when using V500 Copy Mills: )
1. When the axial DOC is less than 1/2 the cutter diameter Aﬁ an o|{err|10t|ve ;o the tablesl,).the formt;k:is.blelow
2. When the radial WOC is less than 1/2 the insert diameter. gC‘))g ::;L:;(;IiZTerO?Y combination o axid
The tables below provide correction factors for specific cases shown. ’
Correction Factor (CF1) !
Axial . ‘
DOC Insert Size
07 08 10 12 16 L1 | _Insert Diameter
0.010 2.67 2.85 3.18 3.47 4.00 & /_Hi .
Axial DOC
0.025 1.74 1.85 2.05 2.23 2.56 - A
0.050 1.30 1.37 1.50 1.62 1.85
0.100 1.04 1.07 1.15 1.22 1.37
0.150 1.00 1.03 1.07 117 D
0.200 1.01 1.07 CFl= 1/2 (Insert Diameter/Axial DOC)
0.250 1.02 \(Insert Diameter/Axial Doc) 1
0.300 1.00
il Correction Factor (CF2)
Radia .
WOC Cutter Diameter (D)
0.50 | 0.63 | 0.75 | 1.00 | 1.25 | 1.50 | 2.00 | 2.50 | 3.00 | 4.00 | 6.00 Q
0.125 1.16 1.25 1.34 1.51 l
0.250 1.00 1.02 1.06 1.16 1.25 1.34 1.51 1.68 1.81 2.07 | 2.50
0.500 1.00 1.02 1.06 1.15 1.25 1.34 1.51 1.81
0.750 1.00 1.03 1.09 1.16 1.28 1.51
1.000 1.00 1.02 1.06 1.16 1.34
1.500 100 | 1.03 | 1.16 Radial WOC
2.000 1.00 | 1.06 cpp - /2D / Radial WOQ)
2.500 101 \ (D / Radial WOC) - 1
3.000 1.00
Calculate the Feed per Tooth (FPT) Example
1) F!nd the recomrpended desired chip thickness in.rhe c‘PP“C‘“i‘?" guide. Calculate the adjusted Feed per Tooth for a 2.00” diameter cutter using size
2) Find the correction factor (CF1) based on the axial DOC and insert 16 inserts to produce a .004” chip thickness, when the radial WOC is .250”
diameter in table located above. and the axial DOC is .050".
3) F'.nd the correcfion factor (CF2) based on the radial WOC and cutter 1) Find the Correction Factor (CF1) at the intersection of the .050” axial
diameter in fable located above. DOC row and the 16 insert size column
4) Calculate the adjusted Feet Per Tooth (FPT) using the formula: CF1 = 1.850 :
FPT = Desired Chip Thickness x CF1 x CF2 2) Find the Correction Factor (CF2) at the intersection of the .250” radial
WOC row and the 2.00” cutter diameter column.
CF2=1.512

3) Calculate the required FPT for a .004” desired chip thickness.
FPT =.004 x 1.850 x 1.512
FPT =.011

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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MILL"
Ramping Angles
The table below gives the maximum ramping angle O based on insert size and cutter diameter.
Insert Cutter Diameter (D)
Size | 0.50 | 0.63 | 0.75 | 1.00 | 1.25 | 1.50 | 2.00 | 2.50 | 3.00 | 4.00 | 6.00
07 20°
08 34°
10 39°
12 42° 19° 13°
16 20° é° é° 5° 4° 2°

Formulas:
Ap Max = 1/2 Insert Diameter

Lmin = Ap / TAN O

Multi Axis Operations
When roughing or semi finishing, the V500 Copy Mill cutters are well adapted in 3 axis moving fo produce cavities by
cylindrical or helical interpolation.

Insert Indexing Cutting Diameter Tolerance
Insert diameters 10 - 16 can . Cutting Diameter
be indexed per a hexagonal Insert Size (D1)
pattern located on the back
of the inserts. RD..07..MO +.0016/-.0071

RD..08..MO +.0016/-.0071
This pattern immobilizes
the insert during machining IO +0016/-0071
allowing for a controlled RD..12..MO +.0031/-.0087
index to unworn areas on
the insert. RD..16..MO +.0063/-.0110

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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V520 Drilling Endmill L

N
SR

Cylindrical Inch Shanks

MILL™

oD od

Part Number Dimensions (inches) Inserts Wtlbs Max RPM EDP/Order
Insert Size D d L Ly Ap Required Number
V520 A 10082 CC 13 PG...10 0.826 | 0.750 6.30 1.38 0.23 2 0.710 11,000 62561
V520 A13102CD 15 PG...13 1.023 | 1.000 7.87 1.57 0.31 2 1.552 9,000 62562
V520 A 16 129 CE 19 PG...16 1.299 1.250 9.84 1.97 0.39 2 3.062 7,000 62563

V520 Insert Application

Grade VP5020 <
Cast Iron
Ductile &
Gray Cast Iron Malleable
DRILLNG C””i(g%,f\')“‘eea 390 - 590 260 - 390 260 - 460 390 - 650 330 - 460
Overhang Tooth feed
5 x Dia. °‘EFPTTe 1002 0015 001 - .002 .003 .0024
PLUNGING C””i(g%,f\')“‘eea 390 - 590 260 - 390 260 - 460 390 - 650 390 - 525
Overhang Tooth feed
5 x Dia. °‘EFPTTe .0012-.0047 | .0012-.0024 001 - .003 .003 - .007 .0016 - .0047
CONVENTION- | Cutting Speed ) : i ] ]
AL MILLING M) 330 - 590 195 - 390 230 - 460 390 - 650 330 - 590
%Verg9”9 Tooth feed .002 - .007 .0020 - .0047 .002 - .005 .002 - .012 .002 - .007
x Dia. (FPT)
Note:
The conventional milling speed and feed values are
recommended for overhangs as specified. With a 100 F O:ErI;aanpT
greater overhang, the feed values must be reduced eed = OX
according to the graph opposite. specified above

80

% FPT

40

20
1D 2D 3D 4D 5D 6D 7D
Overhang
Inserts
Dimension (inches) Grade/EDP # Grade Descriptions
Insert Number -
Cutter Dia. L T R w H VP5020 VP5020 - Highly versatile milling with muti-
layer PYD TIAIN/TiN coating combined with
PG 100308N 81 0.826 0.413 | 0.134 | 0.031 0.295 | 0.110 17695 micrograin substrate. Primarily used for finishing
PG 130408N 81 1023 | 0512 | 0177 | 0031 | 0370 | 0.134 17696 and semi-finishing operations on steels, stainless
steels, cast irons, refractory alloys, fitanium and
PG 160408N 81 1.299 0.650 | 0.187 | 0.031 0.449 | 0.173 17697 aluminum alloys.

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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V@L\I LL~ V520 TECHNICAL GUIDELINES
OPENING A CAVITY
Step 1 Step 2 Step 3
DRILLING PLUNGING / DRILLING PLUNGING
®Descend in Z axis to a max * Reposition the tool up to a max pitch shown below. ®Reposition tool up to a max
depth of .5D. * Descend in Z axis at drill feed a further .5D. pitch shown below.
® Refract to a position in Z axis ® Retract to a position in Z axis clear of the surface. *Descend in Z axis at plunging
clear of the surface. feed, to a max depth of 1D.

®Retract to a position in Z axis
clear of the surface.

i 5D

Max Pitch @ Cutter | Max Pitch —+——Max Pitch

826 264 {
1.023 338 \

] 1.299 756 T

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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V555 FACE MILLS -
CUTTERS LN MILL

Part Number Dimensions linches) Inserts | i Ibs |Max RPM Optional EDP #
Insert Size | D DI d H | Max DOC Ap | Required Coolant Screw

V555 A 090200 GO4R | PD..09.. | 200 | 235 | 075 | 150 21 4 071 | 19,000 PT 888 56039
V555 A 090250 GOSR | PD..09.. | 250 | 285 | 075 | 175 21 5 106 | 16,000 PT 888 56040
V555 A090300HO6R | PD..09.. | 3.00 | 3.35 | 100 | 200 21 6 205 | 14,000 PT 870 56041
V555A 09 0400 KOZR | PD..09.. | 400 | 435 | 1.50 | 2.00 21 7 406 | 12,000 PT 890 56042
V555 A 090500 KO8R | PD..09.. | 500 | 535 | 150 | 238 21 8 600 | 10,000 PT 872 56043
V555 A 09 0600KO9R | PD..09.. | 600 | 635 | 150 | 238 21 9 7.39 | 9,000 PT 872 56044

Note: Face mills are designed to allow use of
V555 Valenite Coolant Screws. See Milling Technical
Section for application information

INSERTS
S
[
odl |[—T - -
Yy
15 X
Dimensions Feeds Grades/EDP #
Part Number -

| d s di1 m b r (min - max) | VP5020 | VP5040 | VP5135 | VPUK20 | VP1120
PDMT 09 05 DE SR81 .354 531 215 216 .020 .090 .031 .006 - .016 02499 02500 19585*
PDKT 09 05 DE ER41 354 531 215 216 .020 .090 .031 .004 - .010 02458 02459 02460 19584*
PDKT 09 05 DE ER11 .354 531 215 216 .020 .090 .031 .001 - .005 02457 19583*
PDKT 09 05 DE FR11 .354 531 215 216 .020 .090 .031 .001 - .006 02462

*Available Q2 2005
Spare Parts
Insert Screw** Torx Driver**
Insert Size Part Torlcl|)ue in
Part Number EDP # EDP # S
Number
PD...09... DVF2097 62499 TX220PLUS 61933 54

Insert screw and TORX driver included with each cutter
** Advanced TORX Plus® locking mechanism

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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V%ILL""
Step1....

*  Pick the Right
Geometry; 11, 41
or 81

Step2.....

Pick the Proper Edge
Prep & Grade Based

on Material

Application Geometry  Edge Grades

VP5020

V555 TECHNICAL GUIDELINES

for general use.

o Multi-purpose geometry .I
o Finish ground

o Sharp edge for periphery.
finishing at lower
feed rates. .I

e Inserts finish-ground
on periphery.

, ®

Rough machining

*Reinforced edge
*Maximun security at
higher feed rates.

Finishing

FR-11 Up Sharp | VPUK20

VP5020

General ER-41 Hone VP5040

VP5135

VP5020

Roughing | SR-81 Land

VP5135

-

High
Temperature
Alloys

H

Hard
Materials

Stainless
Steels

Grade Descriptions

VP5020 - Highly versatile milling grade with muti-layer PVD TIAIN/  VP5135 - Milling grade with maximum toughness features TICN/

TiN coating combined with micrograin substrate. Primarily used for
finishing and semi-finishing operations on steels, stainless steels, cast
irons, refractory alloys, titanium and aluminum alloys.

VP5040 - Rough milling grade with multi-layer PVD TIAIN/TIN
coating combined with tough substrate. For general machining and
roughing steels and stainless steels.

AlLO3/TiN MTCVD coating and high cobalt substrate. Ideal for rough
milling and poor machining conditions on steels, stainless steel and
high temperature alloys.

VPUK20 - Uncoated grade for finishing, semi-finishing and
general machining of cast irons, high temperature alloys, aluminum
alloys, and non-ferrous materials. Reliable performance with good
balance of wear resistance and toughness.

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504

Valenite
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MILLING

Desired SFM (Surface Feet Per Minute)
Material Operation Chip Coated Grades Uncoated
Thickness | vp5020 | VP5040 | VP5135 | VP1120 | VPUK20
. Finishin 0.002 1230 - -
;::I:Aachmmg and Low Carbon s hg 0.004 1099 051 787
S el’;' ”}‘"? "9 0.008 919 787 656
oughing 0.012 - 591 492
Ig:edlium Carbon and High Carbon S F'n::'h'nhg 888‘21 g;? 755 6&3
oo el’;' ”}‘"? 9 0.008 623 591 492
oughing 0.012 - 492 410
STEELS
Alloy Steels and Easy To Machine Finishing ploz Pl . ;
Tool Steels Semi-Finishin. ol 298 - i
S shing 0.008 443 394 328
" Roughing 0012 - 328 262
Finishing 0.002 476 X -
Tool Steels and Die Steels Semi-Finishi 0.004 410 427 361
220 - 260 Bhn emiTrinishing 0.008 344 344 279
Roughing 0012 : 262 213
Finishing 0.002 820 - -
Ferritic and Martensitic Semi-Finishi 0.004 755 574 459
180 - 240 Bhn emiTrinishing 0.008 591 427 328
Roughing 0012 - 328 -
Finishin 0.002 771 - -
STAINLESS | Austenitic som b 0.004 705 509 394
STEELS 140 - 180 Bhn emiTrinishing 0.008 558 361 230
Roughlng 0.012 - o -
Finishing 0.002 771 X X
PH and Duplex Semi-Finishi 0.004 702 509 394
220 - 260 Bhn emiTrinishing 0.008 558 361 230
Roughlng 0.012 - o -
Finishing 0.002 1083
Gray Cast Iron Semi-Finishi 0.004 984 1000
180 - 220 BHN emiTrinishing 0.008 902 800
Roughlng 0.012 R
Finishing 0.002 853
Gray Cast Iron Semi-Finishi 0.004 787 800
220 - 260 BHN el’;' ”}‘"? "9 0.008 656 700
oughing 0.012 -
CAST IRONS - T 0.002 853
Ductile and Malleable g
Cast Iron Semi-Finishin 0.004 787 800
SR e 9 0.008 656 700
oughing 0.012 -
q Finishing 0.002 755
2:3|:$o?\nd Melleable Semi-Finishing gggg ggg 288
220-260 BHN el i ‘
Finishing 0.002 213 y y
Iron Base A||oys = Semi-Finishi 0.004 197 98 98
A-286, Discalloy, Incoloy emiTrinishing 0.008 180 82 82
Roughing 0.012 - 66 66
HIGH Finishin 0.002 180
TE?APERATURE Nickel and Cobalt Base Alloys - S I:: : hg 0.004 164
Hastelloy, Inconel, Haynes Stellite emi |n|.s N9 0.008 141
ALLOYS Roughing 0.012 )
Finishing 0.002 295 X
Titanium A||oys Semi-Finishi 0.004 269 197
6Al-4V emiTrinishing 0.008 213 148
Roughlng 0.012 - :
Finishing 0.002 3445 -
Aluminum Alloys Semi-Finishi 0.004 3182 2756
< 7% Silicon emiTrinishing 0.008 2756 2559
Roughlng 0.012 = .
Aluminum Alloys s Fm::Shmhg 888121 gg;(; 20-01
ALUMINUM | 75, 1 29; Silicon EmHAREITE 0.008 1993 1837
AND NON- Roughing 0012 - -
FERROUS Finishin 0.002 1575 -
MATERIALS Aluminum Alloys s I:: I hg 0.004 1411 1247
12% - 18% Silicon emiTrinishing 0.008 1230 115
Roughlng 0.012 = .
Finishing 0.002 1968 :
N S 0.004 1772 1575
[o] errous emi |n|'s |ng 0008 1542 ]4]]
Roughlng 0.012 = .

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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V590 SQUARE SHOULDER END MILLS

MILL 1
L2
?\
D2 D1
Z »1 ‘«— Ap
Dimensions (inches) Inserts Wt Max
Part Number . EDP#
Insert Size | D1 D2 L1 L2 Ap |Required| Ibs RPM
V590 A 10 062 WB 09 AP 10 .. 0.625 0.625 3.00 0.93 0.35 2 0.19 40,000 62538
V590 B 10 075 WC 15 AP 10 .. 0.750 0.750 3.50 1.47 0.35 3 0.30 40,000 62549
V590 A 10 075 WC 15 AP 10 .. 0.750 0.750 3.50 1.47 0.35 2 0.33 40,000 62539
V590 A 10 100 WD 17 AP 10 .. 1.000 1.000 4.00 1.72 0.35 3 0.61 40,000 62540
V590 A 10 125 WE 17 AP 10 .. 1.250 1.250 4.00 1.72 0.35 5 1.17 40,000 62541
V590 A 10 150 WE 21 AP 10 .. 1.500 1.250 4.40 2.12 0.35 5 1.38 36,500 62551
V590 A 13 100 WD 17 AP 13 .. 1.000 1.000 4.00 1.72 0.48 3 0.21 35,000 62546
V590 A 13 125 WE 17 AP13 .. 1.250 1.250 4.00 1.72 0.48 4 0.35 30,000 62547
V590 A 13 150 WE 21 AP13 .. 1.500 1.250 4.40 2.12 0.48 5 0.60 26,700 62548
Note: In order to obtain optimum performance
with this cutter, it may be necessary to reduce
depth of cut and/or width of cut depending on V590 SQUARE SHOULDER FACE M".I.S
material cut.
H
90°
D2 l D1
—f=Ap
Dimensions (inches) Inserts Wit Max
Part Number . EDP#
Insert Size | DI D2 H Ap | Required Ibs RPM
V590 A 10 0150 G O5R AP 10.. 1.50 0.75 1.50 0.35 5 0.41 36,500 62537
V590 A 13 0200 G 06R AP 13.. 2.00 0.75 1.50 0.48 6 0.70 22,400 62542
V590 A 13 0250 G O7R AP 13.. 2.50 0.75 1.75 0.48 7 1.05 19,700 62543
V590 A 13 0300 H O9R AP 13.. 3.00 1.00 2.00 0.48 9 2.07 17,800 62544
V590 A 13 0400 K 10R AP 13.. 4.00 1.50 2.00 0.48 10 3.83 15,200 62545
V590 A 13 0500 K 13R AP 13.. 5.00 1.50 2.38 0.48 13 5.66 13,400 62552
V590 A 13 0600 K 16R AP 13.. 6.00 1.50 2.38 0.48 16 8.21 12,200 62553

Note: Face mills are designed to allow use of
Valenite Coolant Screws. See Milling Technical
Section for application information

Spare Parts § /@9
Rt

Insert Screw** Driver** Torque
Insert Size in-lb
Part Number EDP# Part Number EDP# In-lbs
AP 10 DVF3509 62526 TX208PLUS 61930 8
AP 13 DVF0943 62519 TX209PLUS 62530 13

**Advanced TORX PLUS® locking mechanism

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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V595 SQUARE SHOULDER END MILLS AILL™

D2 |— {1

L1

WELDON SHANKS - FULL EFFECTIVE LONG EDGE END MILL

Dimensions (inches)
Part Number Rlnse.r fs d TEFFh Wtlbs | Max RPM EDP #
Insert Size | D1 D2 L1 L2 Ap |Require eet
V595 A 10 100 WD 09 AP 10 .. 1.000 1.000 3.856 1.576 0.98 é 2 0.67 30,000 56405
V595 A10 125 WE 13 AP 10 .. 1.250 1.250 4.053 1.773 1.33 12 3 1.129 30,000 56407
V595 A 10 150 WF 13 AP 10 .. 1.500 1.500 | 4.459 1.769 1.33 16 4 1.883 27,000 56408
V595 A 13 125 WE 18 AP 13 .. 1.250 1.250 | 4.053 1.773 1.38 ) 2 1.116 22,000 56410
V595 A 13 150 WF 18 AP 13 .. 1.500 1.500 4.853 2.163 1.81 12 3 1.936 20,000 56411
V595 A 13 200 WG 22 AP 13 .. 2.000 2.000 5.612 2.362 1.81 16 4 4.074 16,000 56412
CYLINDRICAL SHANKS - FULL EFFECTIVE LONG EDGE END MILL
Dimensions (inches)
Part Number Rlnse.r fs d TEFFh Wtlbs | Max RPM EDP#
Insert D1 D2 L1 L2 Ar equire eet
V595 A 10 100 CD 09 AP 10 .. 1.000 1.000 4.724 3.148 0.98 6 2 0.875 30,000 56404
V595 A10125CE 13 AP 10 .. 1.250 1.250 5118 3.345 1.33 12 3 1.512 30,000 56406

Insert Screw & TORX PLUS® drive included with each cutter

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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MILL™ V590 & V595 INSERTS
R T 90°/j iﬂ
P
[ !
i Ol
L J R f o J
150 | 15
L
RC31 FR11, ER31, ER81
EDP#
. . Grades
IIS‘?:: Part Number Dimensions (inches| Coated Uncoated Cermet
L | T R w H VP5020 | VP5040 | VP5135 | VP1120 VPUK20 VP6020
AP10 AP 100304 ER81 0.385 | 0.371 | 0.134 | 0.016 | 0.250 | 0.114 | 14723 | 14728
AP10 AP 100304 FR11 0.385 | 0.370 | 0.134 | 0.016 | 0.250 | 0.114 14744
AP10 AP 100305 ER31 0.385 | 0.366 | 0.134 | 0.020 | 0.250 | 0.114 | 17929 | 17930
AP10 AP 100308 ER31 0.386 | 0.356 | 0.134 | 0.031 | 0.250 | 0.114 | 14724 19579*
AP10 AP 100308 ER81 0.354 | 0.353 | 0.134 | 0.031 | 0.250 | 0.114 | 14725 | 14729
AP10 AP 100316 ERC31 0.346 | 0.273 | 0.131 | 0.063 | 0.250 | 0.114 | 17931 17932
AP13 AP 130404 ER31 0.504 | 0.487 | 0.177 | 0.016 | 0.312 | 0.134 | 02501 | 02502
AP13 AP 130408 FR11 0.504 | 0.474 | 0.177 | 0.031 | 0.312 | 0.134 14745
AP13 AP 130408 ER31 0.504 | 0.472 | 0.177 | 0.031 | 0.312 | 0.134 | 14726 | 14730 19580*
AP13 AP 130408 ER81 0.504 | 0.472 | 0.177 | 0.031 | 0.312 | 0.134 | 14727 | 14731 14732
AP13 AP 130412 ER31 0.504 | 0.497 | 0.177 | 0.047 | 0.312 | 0.134 | 02053 | 02504 | 02505 | 19581* 17940
AP13 AP 130412 FR31 0.504 | 0.497 | 0.177 | 0.047 | 0.312 | 0.134 02506
AP13 AP 130416 ER31 0.504 | 0.443 | 0.177 | 0.063 | 0.312 | 0.134 | 02507 | 02508 19582*
AP13 AP 130416 FR31 0.504 | 0.443 | 0.177 | 0.063 | 0.312 | 0.134 02509
AP13 AP 130424 ERC31 0.441 | 0.339 | 0.172 | 0.094 | 0.312 | 0.134 | 02511 02512
AP13 AP 130424 FRC31 0.441 | 0.339 | 0.172 | 0.094 | 0.312 | 0.134 02561
AP13 AP 130432 ERC31 0.441 | 0.299 | 0.170 | 0.126 | 0.312 | 0.134 | 02564 | 02566
AP13 AP 130432 FRC31 0.441 | 0.299 | 0.170 | 0.126 | 0.312 | 0.134 02575
AP13 AP 130448 ERC31 0.441 | 0.222 | 0.170 | 0.189 | 0.312 | 0.134 | 02576 | 02579
AP13 AP 130448 FRC31 0.441 | 0.222 | 0.170 | 0.189 | 0.312 | 0.134 02584

*Available Q2 2005

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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V590 & V595 TECHNICAL GUIDELINES

Minimum Drilling Diameter

Dl = (D - W) x 2

Example:

Cutter Dia. (D1) = 1.000

W = (see below)

Dh min = (1.000 - .102) x 2 = 1.796

Minimum Drilling Diameter
with an Existing Hole

. N

|
| |e—d
|4—
D,
Dy}, min
Dh = (Dy ~(d/2 + W)) x 2

w.

Example:

Cutter Dia. (D1)=1.000

W = (see below)

Hole Dia. = .250

Dh min = (1.000 - (.250/2 +.102)) x 2 = 1.546

MILL™

Maximum Drilling Diameter
with an Existing Hole

Dp,=(Dyx2)+d

Example:

Cutter Dia. (D1) = 1.000

Hole Dia. = .250

Dh max = (1.000 x 2) + .250 = 2.250

Maximum Drilling Diameter

|

I

|— Dy —»
[ &—— Dp, max ——»
Dp =Dy x2

Example:
Cutter Dia. (D1) = 1.000
Dh max = 1.000 x 2 = 2.000.

In some cases the values “E & W must be known in order to calculate feed per revolution, drilling capability, or bore diameters when helical

E & W Values
interpolating.
Insert Size
Value
AP10 AP13
\"" 0.071 0.102
E 0.083 0.110

B
J_O

When using AP10... inserts in V595

Use inserts with radius 0.031
fin this area

Allowable Radii
.016 - .031 - .047 @

Allowable Radii
016 -.031 - .047 - .063

o

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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AAILL™ V590 & V595 TECHNICAL GUIDELINES

Insert Geometries

ER31 ERC31/FRC 31 ER81
;\

Semi-Finishing and Finishing

Semi-Finishing and Finishing Roughing and Semi-Finishing

Edge Preparations: F - Sharp, E - Hone

Operation and Insert Geometry

. Graphite Heat Resistant
Steel Stainless Steel Cast Iron 2
Inserl" Aluminum Alloys Feed per Tooth
Geometries
F SF, R F SF, R F SF, R F SF, R F SF, R
FR-11/FRC-31 ° O ° @) .001 - .005
ER-31/ERC-31 ° @) ° o ° ° ° .001 -.008
ER-81 o o o @] ° o o @] ° .002-.012
® Primary Operation F - Finishing

O Secondary Operation SF, R - Semi-Finishing, Roughing

Ramp Angle
Cutter Diameter
Insert Size a, Max.
0.63 | 0.75 | 1.00 | 1.25 | 1.50 | 2.00 | 2.50 | 3.00 | 4.00 | 5.00 | 6.00
AP10 0.35 11.7° 8.3° 6.1° 4.4° 3.4°
AP13 0.48 8.6° 6.4° 5.1° 3.6° 2.8° 2.2° 1.6° 1.3° 1.1°

2nd Pass

1st Pass

o ,..,,///////////////////
L %% ﬁ.,,l/,////////////////

ap max/2

% ap max

i

Center Core

In case of multiple ramping. The first pass must
not exceed ap max/2 or the maximum ramping
angle established above.

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Technical Support : 800.488.9073
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V590 & V595 INSERT APPLICATION MILL
Recommended Chip| Available Grades / SFM (Surface Feet Per
. . Thick i
Material Operation ] Ommlc ne]s;mm AT
Insert | Insert | YP5020 | VP5040 | VP5135 | VPUK20 | VP7120 | VP6020
Free Machining and Low Carbon FInIShIng 0.002 0.003 1100 900 800 1400
Steels 120 - 170 Bhn Roughing | 0.004 | 0.006 800 00 600 800
Medium Carbon and High Carbon Finishing 0.002 0.003 800 600 600 1300
Steels 180 - 220 Bhn Roughing | 0.004 0.006 600 500 400 700
STEELS
Alloy Steels and Easy To Machine | Finishing 0.002 0.003 700 550 450 1250
Tool Steels 200 - 240 Bhn Roughing | 0.004 | 0.006 500 400 350 650
Tool Steels and Die Steels Finishing 0.002 0.003 500 400 350 800
220 - 260 Bhn Roughing 0.004 0.006 350 300 250 500
Ferritic and Martensitic FInIShIng 0.002 0.003 700 550 500
180 - 240 Bhn Roughing | 0.004 0.006 500 400 350
STAINLESS Austenitic Finishing 0.002 0.003 600 500 450
STEELS 140 - 180 Bhn Roughing | 0.004 | 0.006 400 350 300
PH and Duplex Finishing 0.002 0.003 500 400 350
220 - 260 Bhn Roughing | 0.004 | 0.006 350 300 250
Gray Cast Iron Finishing 0.002 0.003 700 400 1000
180 - 220 Bhn Roughing | 0.004 | 0.006 600 250 800
Gray Cast Iron Finishing 0.002 0.003 600 300 800
220 - 260 Bhn Roughing | 0.004 | 0.006 500 200 700
CAST IRONS
Ductile and Malleable Finishing 0.002 0.003 600 350 800
Cast Iron140 - 180 Bhn Roughing | 0.004 | 0.006 500 225 700
Ductile and Malleable Cast Iron Finishing 0.002 0.003 500 300 700
220 - 260 Bhn Roughing | 0.004 | 0.006 400 200 500
Iron Base A||oys - A 286, Discqlloyl Finishing 0.002 0.003 250 225 200
Incoloy Roughing | 0.004 | 0.006 225 200 150
HIGH . ool
TEMPERATURE Nickel and Cobalt Base Alloys - Finishing | 0.002 0.003 175 150 100
ALLOYS Hastelloy, Inconel, Haynes Stellite | Roughing | 0.004 0.006 150 125 75
Titanium Alloys Finishing 0.002 0.003 275 200 150
6Al 4y Roughing | 0.004 | 0.006 225 150 100
Aluminum Alloys Finishing 0.002 0.003 {3000 - 2000 2000 - 1500,
< 7% Silicon Roughing | 0.004 | 0.006 (2500 - 1500 1750 - 1000
Aluminum Alloys Finishing 0.002 0.003 |2500 - 1500 1750 - 1000
7% - 12% Silicon Roughi 0.004 0.006 {2000 - 1250 1500 - 800
NON-FERROUS g
MATERIALS A A 5 Finishing | 0.002 | 0.003 1500 - 1000 1000 - 700
12% - 18% Silicon Roughing | 0.004 | 0.006 |1200 - 800 800 - 500
Non-Ferrous Finishing 0.002 0.003 | 1400 - 800 1000 - 600
Roughing 0.004 0.006 | 1200 - 600 800 - 400
Chip Thickness vs. Depth of Cut Correction for V595 Cutter.
As depth of cut increases, reduce chip thickness (C.T.) as indicated below.
Insert Size 25 xAp | .50 x Ap | .75 x Ap | 1.00 x Ap
10mm 0.004 C.T.|0.003 C.T.|0.003 C.T. | 0.002 C.T.
13mm 0.006 C.T.|0.005 C.T.|0.004 C.T.|0.003 C.T.

138
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MILL” V590 & V595 APPLICATION INFORMATION

Adjustment of Feed Per Tooth

The Radial Width of Cut (WOC) in end mill operations is frequently less
than 1/2 the cutter diameter. In these applications the actual chip thickness
is less than the nominal feed per tooth.

Feed Per Tooth (FPT)
When the Radial WOC is a small portion of the cutter diameter the chip _\

thinning that occurs significantly affects performance.
Cutter Diameter (D)

Calculate Feed Per Tooth (FPT) J_

1) Find the recommended Maximum Chip Thickness for your operation in

the Application Guide on the opposite page. 1
2) Find the Correction Factor (CF) based on the Radial WOC and Cutter
Diameter (D) in the table above. Radial WOC
3) Calculate the adjusted Feed Rate Per Tooth (FPT) using the formula:
FPT = Desired Maximum Chip Thickness x CF
Maximum Chip Thickness
CORRECTION FACTOR (CF)
Radial Cutter Diameter, D 'Fl'hef fal(o|CeF)o: the |.etlprovlide'd ;:}:)rrejtior: J
actor o quickly calculate the adjuste
woc 0.625 0.750 1.000 1.250 1.500 feed rate for a desired maximum chip
0.031 2.39 2.61 3.00 3.35 3.66 thickness.
0.062 1.70 1.84 2.11 2.34 2.56 A | e toble. fosd
s an alternative to the table, teed per
ot 141 1.52 1.73 1.92 2.09 tooth (FPT) can be calculated for any Radial
0.125 1.26 1.35 1.52 1.68 1.82 WOC and any Cutter Diameter (D) using
0.188 1.09 1.16 1.28 1.40 1.52 the formula
0.250 1.02 1.06 1.16 1.25 1.35
0.375 1.00 1.03 1.09 1.16
0.500 1.00 1.02 1.06
0.750 1.00 1.00 1/2 (D / Radial WOC) . .
1.000 1.00 FPT= ———————— x Maximum Chip
(D / Radial WOC) - 1 Thickness
Grade Descriptions Cutter Modification for V590
RC31 size corner radius inserts require modification to the
VP5020 - Highly versatile milling grade with multi-layer cutter body.

PVD TiAIN/TiN coating combined with micrograin substrate.
Primarily used for finishing and semiinishing operations on
steels, stainless steels, cast irons, refractory alloys, titanium Standard cutter body
and aluminum alloys.

VP5040 - Rough milling grade with multi-layer PVD TiAIN/
TiN coating combined with a tough substrate. For general
machining and roughing steels and stainless steels.

VP5135 - Milling grade with maximum toughness features
TiICN/AIL,O,/TiN MTCVD coating and high cobalt substrate.
Ideal for rough milling and poor machining conditions on
steel, and stainless steel and high temperature alloys.

Alteration to cutter body required.
AP10 size inserts: Break corner
(radius of the insert minus 0.020”) x 45°

VPUK20 - Uncoated grade for finishing, semi-finishing
and general machining of cast irons, high temperature
alloys, aluminum alloys, and non-ferrous materials. Reliable \
performance with good balance of wear resistance and
toughness.

AP13 size inserts: Break corner
(radius of the insert minus 0.041”) x 45°
Break Corner

eReeeh
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Centre Dex® CENTER CUTTING END MILLS -
WELDON SHANK, AXIAL RAKE 0°, RADIAL RAKE 0° MILL

STYLE #1 eI | STYLE #2 sm.: b

potunber | oo | o | [
S VMSP 048R 90CCC 0.480 0.500 2.880 1.000 1 SECW212... 1 6 0.16 50675
S VMSP 060R 90CCC 0.605 0.625 3.310 1.250 1 SECW2515... 1 8 0.24 50676
S VMSP 073AR 90CCC 0.730 0.750 3.060 1.000 1 SD322D 1 21 0.32 50677
S VMSP 073AR 90CCEC 0.730 0.750 4.240 2.180 1E SD322D 1 21 0.42 50678
S VMSP 098R 90CCC 0.980 0.750 3.310 1.250 1 SD422p 1 21 0.40 50680
S VMSP 150R 90CCC 1.500 1.250 1.820 1.820 2 SD422P 2 21 1.06 50689
S VMSP 100R 90CCC 1.000 0.750 3.310 1.250 2 SD322p 2 21 0.36 50681
S VMSP 100R 90CCEC 1.000 1.000 5120 1.620 2E SD322p 2 21 0.90 50682
S VMSP 112R 90CCC 1.125 0.750 3.310 1.250 2 SD322p 2 21 0.40 50683
S VMSP 125R 90CCC 1.250 1.250 3.820 1.500 2 SD422P 2 21 0.98 50685
S VMSP 125R 90CCEC 1.250 1.250 5.500 2.000 2E SD422p 2 21 1.46 50686
S VMSP 138R 90CCC 1.375 1.250 3.820 1.500 2 SD422p 2 21 1.02 50688
S VMSP 150R 90CCEC 1.500 1.250 5.500 2.000 2E SD422P 2 21 1.46 50690
S VMSP 175R 90CCC 1.750 1.250 3.820 1.500 2 SD532P 2 63 1.10 50692
S VMSP 200R 90CCC 2.000 1.250 3.820 1.500 2 SD532P 2 63 1.20 50694
S VMSP 200R 90CCEC 2.000 1.250 5.500 2.000 2E SD532P 2 63 1.72 50695
Cuh‘e[j arz supplied with Insert Screw and less insert. Can be used in plunge mode (center cutting). When exceeding 2000 RPM, cutter and adapter should be balanced. Coolant holes are
standar

Centre Dex® and Mini-Mills®
COMPATIBLE INSERTS

N Dimensions Available Grades / EDP#

Part Number A T R SM225 | SM245 | SM318 | VIN vC2 VC29 | VC35M | VC101 | VC630 | VC902 | VC911 | VC912 | VC935 |VP1120
SD 322D 3/8 0.125 0.031 - 07376 - 05405 | 09601 - 09603 - - - - - - -

SD 322D 3P 3/8 0.125 0.031 - 07468 - 05759 - - - - - - - - - -

SD 322P 3/8 0.125 | 0.031 | 04828 | 07402 - 05406 | 09604 | 09605 | 09607 | 09606 | 40764 | 06177 - - 06178 -

SD 322P 3P 3/8 0.125 0.031 - 07469 - 05760 - - - - - - - - - -

SD 322P CM 3/8 0.125 0.031 04696 | 07377 | 07470 - - - - - - 06428 - 07941 - -

SD 422P 1/2 0.125 | 0.031 | 04830 | 07403 - 05407 | 09608 | 09609 | 09611 - - - - - - 19596*
SD 422P 3P 1/2 0.125 0.031 - 07471 - 05761 - - - - - - - - - -

SD 422P CM 1/2 0.125 0.031 04697 | 07380 | 07472 - - - - - - 06429 | 07942 | 07943 - -

SD 532P 5/8 0.187 | 0.031 04832 | 07404 - 05408 | 09612 - 09613 - - - - - - -

SD 532P 3P 5/8 0.187 | 0.031 - - - 05762 - - - - - - - - - -

SD 532P CM 5/8 0.187 | 0.031 - 07381 - - - - - - - 06430 - - - -

SD 532PT00720| 5/8 0.187 | 0.031 04833 - - - - - - - - - - - - -
SECW21.21 1/4 0.078 0.015 - 07406 - 05409 - - - - - - - - - -
SECW21.21J 1/4 0.078 0.015 - - - - 09627 - - - - - - - - -
SECW2.51.51 5/16 0.094 | 0.015 - 07407 - 05410 - - - - - - - - - -
SECW2.51.51) | 5/16 0.094 | 0.015 - - - - 09628 - - - - - - - - -
SPMW 2521 5/16 0.125 0.015 - - - - - 09734 - - - - - - - -
SPMW 2522 5/16 0.125 | 0.031 - - - 05471 | 09735 - - - - - - 07789 - -

Note: See advanced materials section for additional inserts
*Available Q2 2005

Customer Service (USA) : 800.544.3336 (Canada) : 800.265.9504  Tech