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TRI-Cooling 
Technology

New Grade for 
Machining of Heat 
Resistant Alloys 
DP9020

Straight Cutting Edge 
with Single-Pass Honing

Special Margin

The unique hole 
geometry increases 
the coolant fl ow rate, 
resulting in high lubricity 
and cooling eff ect.
(available in sizes over : 
ø.1969 inch or ø 5 mm)

New hard grade provides 
both high wear and fracture 
resistance, leading to longer 
tool life. 

Comparison of Coolant Flow Rate
(Spindle Speed 4700 min-1)

The tough straight cutting edge with 
single-pass honing enables stable 
chip formation as well as preventing 
the cutting edge from chipping.

The specially designed thin margin 
minimizes contact area with hole 
surface and workpiece materials 
in combination with tri-cooling 
technology to reduce cutting heat 
and prevent the generation of work-
hardening making it especially 
suited for the machining of heat 
resistant alloys.

Solid Carbide Drill for Machining Heat Resistant Alloys
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Coolant Flow 
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Velocity(mph)
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Cutting Performance

Comparison of Flank Wear Width by Inconel 718

Comparison of Wall Surface Roughness by Inconel 718
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<Cutting Conditions>
Workpiece Material : Inconel 718
Tool : DSAS0700X03S080
Drill Dia. : DC= .2756 inch
Hole Depth : .470 inch (l= DCx 1.7)
Cutting Speed : vc= 50 SFM
Feed per Rev. : fr= .0039 IPR
Cutting Mode : Internal Coolant
    (Water-soluble Coolants)
Machine : Vertical MC

<Cutting Conditions>
Workpiece Material : Inconel 718
Tool : DSAS0700X03S080
Drill Dia. : DC= .2756 inch
Hole Depth : .390 inch (l= DCx 1.4)
Cutting Speed : vc= 50 SFM
Feed per Rev. : fr= .0039 IPR
Cutting Mode : Internal Coolant
    (Water-soluble Coolants)
Machine : Vertical MC

Coolant Hole

Flute

Cutting Edge
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Cutting Performance

Comparison of Flank Wear Width by RENE 41

Comparison of Wall Surface Roughness by RENE 41
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<Cutting Conditions>
Workpiece Material : RENE 41
Tool : DSAS0690X03S080
Drill Dia. : DC= .2717 inch
Hole Depth : .390 inch (l= DCx 1.4)
Cutting Speed : vc= 50 SFM
Feed per Rev. : fr= .0039 IPR
Cutting Mode : Internal Coolant   
  (Water-soluble Coolants)
Machine : Vertical MC

<Cutting Conditions>
Workpiece Material : RENE 41
Tool : DSAS0690X03S080
Drill Dia. : DC= .2717” 
Hole Depth : .390 inch (l= DCx 1.4)        
Cutting Speed : vc= 50 SFM
Feed per Rev. : fr= .0039 IPR
Cutting Mode : Internal Coolant
    (Water-soluble Coolants)
Machine : Vertical MC

Su
rfa

ce
 R

ou
gh

ne
ss

 (μ
-in

ch
)

Th
ru

st
 (N

)
Fl

an
k 

W
ea

r W
id

th
 (i

nc
h)

Time (Sec.)

Number of Holes

Conventional A

Conventional A

Conventional C

Conventional B

Conventional B fracture
Conventional C fracture

<Cutting Conditions>
Workpiece Material : Inconel 718
Tool : DSAS0600X05S060
Drill Dia. : DC= .2756 inch
Hole Depth : 1.181 inch (l= DCx 5)
Cutting Speed : vc= 30 SFM
Feed per Rev. : fr= .0024 IPR
Cutting Mode : Internal Coolant   
    (Water-soluble Coolants)
Machine : Vertical MC

<Cutting Conditions>
Workpiece Material : Inconel 718
Tool : DSAS0600X05S060
Drill Dia. : DC= .2756 inch
Hole Depth :  1.181 inch (l= DCx 5)
Cutting Speed : vc= 65 SFM
Feed per Rev. : fr= .0039 IPR
Cutting Mode : Internal Coolant   
    (Water-soluble Coolants)
Machine : Vertical MC

Comparison of Flank Wear Width by Inconel 718 : L/D = 5

Comparison of Cutting Resistance by Inconel 718 : L/D = 5

Conventional A

After 100 Hole
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DC=.1181 .1181<DC< .2362 .2362<DC< .3937 .3937<DC< .5906
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─ 0.008
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 0
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DC

L/D
LU LCF LH OAL LF PL DCON

D
P9

02
0

3.000 .1181
3 Ext. DSAE0300X03S060 s 9.5 .374 21.5 .846 23.5 .925 70.5 2.776 70 2.756 0.5 .020 6 .236 3
3 Int. DSAS0300X03S060 a 9.5 .374 21.5 .846 23.5 .925 70.5 2.776 70 2.756 0.5 .020 6 .236 1
5 Int. DSAS0300X05S060 a 15.5 .610 28.5 1.122 31.5 1.240 78.5 3.091 78 3.071 0.5 .020 6 .236 1

3.100 .1220 3 Int. DSAS0310X03S060 a 9.9 .390 21.6 .850 23.6 .929 70.6 2.780 70 2.756 0.6 .024 6 .236 1
5 Int. DSAS0310X05S060 a 16.1 .634 28.6 1.126 31.6 1.244 78.6 3.094 78 3.071 0.6 .024 6 .236 1

3.175 .1250 1/8 3 Int. DSAS0318X03S060 a 10.1 .398 21.6 .850 23.6 .929 70.6 2.780 70 2.756 0.6 .024 6 .236 1
5 Int. DSAS0318X05S060 a 16.5 .650 28.6 1.126 31.6 1.244 78.6 3.094 78 3.071 0.6 .024 6 .236 1

3.200 .1260 3 Int. DSAS0320X03S060 a 10.2 .402 21.6 .850 23.6 .929 70.6 2.780 70 2.756 0.6 .024 6 .236 1
5 Int. DSAS0320X05S060 a 16.6 .654 28.6 1.126 31.6 1.244 78.6 3.094 78 3.071 0.6 .024 6 .236 1

3.260 .1283 3 Int. DSAS0326X03S060 a 10.4 .409 21.6 .850 23.6 .929 70.6 2.780 70 2.756 0.6 .024 6 .236 1
5 Int. DSAS0326X05S060 s 16.9 .665 28.6 1.126 31.6 1.244 78.6 3.094 78 3.071 0.6 .024 6 .236 1

3.300 .1299 M4x.7 3 Int. DSAS0330X03S060 a 10.5 .413 21.6 .850 23.6 .929 70.6 2.780 70 2.756 0.6 .024 6 .236 1
5 Int. DSAS0330X05S060 a 17.1 .673 28.6 1.126 31.6 1.244 78.6 3.094 78 3.071 0.6 .024 6 .236 1

3.400 .1339
3 Ext. DSAE0340X03S060 s 10.8 .425 21.6 .850 23.6 .929 70.6 2.780 70 2.756 0.6 .024 6 .236 3
3 Int. DSAS0340X03S060 a 10.8 .425 21.6 .850 23.6 .929 70.6 2.780 70 2.756 0.6 .024 6 .236 1
5 Int. DSAS0340X05S060 a 17.6 .693 28.6 1.126 31.6 1.244 78.6 3.094 78 3.071 0.6 .024 6 .236 1

3.500 .1378 3 Int. DSAS0350X03S060 a 11.1 .437 21.6 .850 23.6 .929 70.6 2.780 70 2.756 0.6 .024 6 .236 1
5 Int. DSAS0350X05S060 a 18.1 .713 28.6 1.126 31.6 1.244 78.6 3.094 78 3.071 0.6 .024 6 .236 1

(inch)

(mm)

DC

L/D
LU LCF LH OAL LF PL DCON

D
P9

02
0

3.572 .1407 9/64 3 Int. DSAS0357X03S060 a 11.4 .449 22.7 .894 23.7 .933 70.7 2.783 70 2.756 0.7 .028 6 .236 1
5 Int. DSAS0357X05S060 a 18.6 .732 30.7 1.209 31.7 1.248 78.7 3.098 78 3.071 0.7 .028 6 .236 1

3.600 .1417 3 Int. DSAS0360X03S060 a 11.5 .453 22.7 .894 23.7 .933 70.7 2.783 70 2.756 0.7 .028 6 .236 1
5 Int. DSAS0360X05S060 s 18.7 .736 30.7 1.209 31.7 1.248 78.7 3.098 78 3.071 0.7 .028 6 .236 1

3.700 .1457 M4.5x.75 3 Int. DSAS0370X03S060 a 11.8 .465 22.7 .894 23.7 .933 70.7 2.783 70 2.756 0.7 .028 6 .236 1
5 Int. DSAS0370X05S060 a 19.2 .756 30.7 1.209 31.7 1.248 78.7 3.098 78 3.071 0.7 .028 6 .236 1

3.800 .1496 25 #10-24 3 Int. DSAS0380X03S060 a 12.1 .476 22.7 .894 23.7 .933 70.7 2.783 70 2.756 0.7 .028 6 .236 1
5 Int. DSAS0380X05S060 a 19.7 .776 30.7 1.209 31.7 1.248 78.7 3.098 78 3.071 0.7 .028 6 .236 1

3.900 .1535 3 Int. DSAS0390X03S060 a 12.4 .488 22.7 .894 23.7 .933 70.7 2.783 70 2.756 0.7 .028 6 .236 1
5 Int. DSAS0390X05S060 a 20.2 .795 30.7 1.209 31.7 1.248 78.7 3.098 78 3.071 0.7 .028 6 .236 1

3.969 .1563 5/32 3 Int. DSAS0397X03S060 a 12.6 .496 22.7 .894 23.7 .933 70.7 2.783 70 2.756 0.7 .028 6 .236 1
5 Int. DSAS0397X05S060 a 20.5 .807 30.7 1.209 31.7 1.248 78.7 3.098 78 3.071 0.7 .028 6 .236 1

4.000 .1575
3 Ext. DSAE0400X03S060 s 12.7 .500 22.7 .894 23.7 .933 70.7 2.783 70 2.756 0.7 .028 6 .236 3
3 Int. DSAS0400X03S060 a 12.7 .500 22.7 .894 23.7 .933 70.7 2.783 70 2.756 0.7 .028 6 .236 1
5 Int. DSAS0400X05S060 a 20.7 .815 30.7 1.209 31.7 1.248 78.7 3.098 78 3.071 0.7 .028 6 .236 1

4.100 .1614 3 Int. DSAS0410X03S060 a 13.0 .512 24.7 .972 26.7 1.051 73.7 2.902 73 2.874 0.7 .028 6 .236 1
5 Int. DSAS0410X05S060 a 21.2 .835 33.7 1.327 35.7 1.406 82.7 3.256 82 3.228 0.7 .028 6 .236 1

4.200 .1654 M5x.8 3 Int. DSAS0420X03S060 a 13.4 .528 24.8 .976 26.8 1.055 73.8 2.906 73 2.874 0.8 .031 6 .236 1
5 Int. DSAS0420X05S060 a 21.8 .858 33.8 1.331 35.8 1.409 82.8 3.260 82 3.228 0.8 .031 6 .236 1

4.300 .1693
3 Ext. DSAE0430X03S060 s 13.7 .539 24.8 .976 26.8 1.055 73.8 2.906 73 2.874 0.8 .031 6 .236 3
3 Int. DSAS0430X03S060 a 13.7 .539 24.8 .976 26.8 1.055 73.8 2.906 73 2.874 0.8 .031 6 .236 1
5 Int. DSAS0430X05S060 a 22.3 .878 33.8 1.331 35.8 1.409 82.8 3.260 82 3.228 0.8 .031 6 .236 1

4.366 .1719 11/64 3 Int. DSAS0437X03S060 a 13.9 .547 24.8 .976 26.8 1.055 73.8 2.906 73 2.874 0.8 .031 6 .236 1
5 Int. DSAS0437X05S060 a 22.6 .890 33.8 1.331 35.8 1.409 82.8 3.260 82 3.228 0.8 .031 6 .236 1

4.400 .1732 17 3 Int. DSAS0440X03S060 a 14.0 .551 24.8 .976 26.8 1.055 73.8 2.906 73 2.874 0.8 .031 6 .236 1
5 Int. DSAS0440X05S060 a 22.8 .898 33.8 1.331 35.8 1.409 82.8 3.260 82 3.228 0.8 .031 6 .236 1

4.500 .1772 16 #12-24
3 Ext. DSAE0450X03S060 s 14.3 .563 24.8 .976 26.8 1.055 73.8 2.906 73 2.874 0.8 .031 6 .236 3
3 Int. DSAS0450X03S060 a 14.3 .563 24.8 .976 26.8 1.055 73.8 2.906 73 2.874 0.8 .031 6 .236 1
5 Int. DSAS0450X05S060 a 23.3 .917 33.8 1.331 35.8 1.409 82.8 3.260 82 3.228 0.8 .031 6 .236 1

4.600 .1811 3 Int. DSAS0460X03S060 a 14.6 .575 25.8 1.016 28.8 1.134 75.8 2.984 75 2.953 0.8 .031 6 .236 1
5 Int. DSAS0460X05S060 a 23.8 .937 35.8 1.409 38.8 1.528 85.8 3.378 85 3.346 0.8 .031 6 .236 1

4.700 .1850 13 3 Int. DSAS0470X03S060 a 15.0 .591 25.9 1.020 28.9 1.138 75.9 2.988 75 2.953 0.9 .035 6 .236 1
5 Int. DSAS0470X05S060 a 24.4 .961 35.9 1.413 38.9 1.531 85.9 3.382 85 3.346 0.9 .035 6 .236 1

4.763 .1875 3/16 3 Int. DSAS0476X03S060 a 15.2 .598 25.9 1.020 28.9 1.138 75.9 2.988 75 2.953 0.9 .035 6 .236 1
5 Int. DSAS0476X05S060 a 24.7 .972 35.9 1.413 38.9 1.531 85.9 3.382 85 3.346 0.9 .035 6 .236 1

4.800 .1890 12 3 Int. DSAS0480X03S060 a 15.3 .602 25.9 1.020 28.9 1.138 75.9 2.988 75 2.953 0.9 .035 6 .236 1
5 Int. DSAS0480X05S060 a 24.9 .980 35.9 1.413 38.9 1.531 85.9 3.382 85 3.346 0.9 .035 6 .236 1

4.865 .1915 3 Int. DSAS0486X03S060 a 15.5 .610 25.9 1.020 28.9 1.138 75.9 2.988 75 2.953 0.9 .035 6 .236 1
5 Int. DSAS0486X05S060 s 25.2 .992 35.9 1.413 38.9 1.531 85.9 3.382 85 3.346 0.9 .035 6 .236 1

4.900 .1929 3 Int. DSAS0490X03S060 a 15.6 .614 25.9 1.020 28.9 1.138 75.9 2.988 75 2.953 0.9 .035 6 .236 1
5 Int. DSAS0490X05S060 s 25.4 1.000 35.9 1.413 38.9 1.531 85.9 3.382 85 3.346 0.9 .035 6 .236 1

5.000 .1969 M6x1.0
3 Ext. DSAE0500X03S060 s 15.9 .626 28.9 1.138 29.9 1.177 81.9 3.224 81 3.189 0.9 .035 6 .236 4
3 Int. DSAS0500X03S060 a 15.9 .626 28.9 1.138 29.9 1.177 81.9 3.224 81 3.189 0.9 .035 6 .236 2
5 Int. DSAS0500X05S060 a 25.9 1.020 39.9 1.571 42.9 1.689 89.9 3.539 89 3.504 0.9 .035 6 .236 2

5.100 .2008 7 1/4-20
3 Ext. DSAE0510X03S060 s 16.2 .638 28.9 1.138 29.9 1.177 81.9 3.224 81 3.189 0.9 .035 6 .236 4
3 Int. DSAS0510X03S060 a 16.2 .638 28.9 1.138 29.9 1.177 81.9 3.224 81 3.189 0.9 .035 6 .236 2
5 Int. DSAS0510X05S060 a 26.4 1.039 39.9 1.571 42.9 1.689 89.9 3.539 89 3.504 0.9 .035 6 .236 2

5.160 .2032 13/64 3 Int. DSAS0516X03S060 a 16.5 .650 29.0 1.142 30.0 1.181 82.0 3.228 81 3.189 1.0 .039 6 .236 2
5 Int. DSAS0516X05S060 a 26.8 1.055 40.0 1.575 43.0 1.693 90.0 3.543 89 3.504 1.0 .039 6 .236 2

5.200 .2047 3 Int. DSAS0520X03S060 a 16.6 .654 29.0 1.142 30.0 1.181 82.0 3.228 81 3.189 1.0 .039 6 .236 2
5 Int. DSAS0520X05S060 a 27.0 1.063 40.0 1.575 43.0 1.693 90.0 3.543 89 3.504 1.0 .039 6 .236 2

5.300 .2087 4 3 Int. DSAS0530X03S060 a 16.9 .665 29.0 1.142 30.0 1.181 82.0 3.228 81 3.189 1.0 .039 6 .236 2
5 Int. DSAS0530X05S060 a 27.5 1.083 40.0 1.575 43.0 1.693 90.0 3.543 89 3.504 1.0 .039 6 .236 2
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Solid Carbide Drill for Machining Heat Resistant Alloys

Type1

Type2

Type3

Type4

Type Tolerance

Type1,2,3,4

Type Tolerance

Type1,2,3,4

C
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(In
t./
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Order Number

Stock

Ty
peMetric

(mm)
Decimal Fraction Wire /

Letter
Thread

Size
(inch) mm inch mm inch mm inch mm inch mm inch mm inch mm inch

Solid Carbide Drill for Machining Heat Resistant Alloys

a : USA Stock    s : Stocked in Japan

DSAS

DSAE

* When looking at coating the color can vary depending on the direction of
  viewing.This does not have any eff ect on the performance of the drill.

Note 1) The coolant hole of ø.1875" (ø4.763mm) or less will be round shape.

only DSAS
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Order Number
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(mm)
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Thread

Size
(inch) mm inch mm inch mm inch mm inch mm inch mm inch mm inch

Note 1) The coolant hole of ø.1875" (ø4.763mm) or less will be round shape.
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DC

L/D
LU LCF LH OAL LF PL DCON

D
P9

02
0

5.400 .2126 3 1/4-28
3 Ext. DSAE0540X03S060 s 17.2 .677 29.0 1.142 30.0 1.181 82.0 3.228 81 3.189 1.0 .039 6 .236 4
3 Int. DSAS0540X03S060 a 17.2 .677 29.0 1.142 30.0 1.181 82.0 3.228 81 3.189 1.0 .039 6 .236 2
5 Int. DSAS0540X05S060 a 28.0 1.102 40.0 1.575 43.0 1.693 90.0 3.543 89 3.504 1.0 .039 6 .236 2

5.500 .2165
3 Ext. DSAE0550X03S060 s 17.5 .689 29.0 1.142 30.0 1.181 82.0 3.228 81 3.189 1.0 .039 6 .236 4
3 Int. DSAS0550X03S060 a 17.5 .689 29.0 1.142 30.0 1.181 82.0 3.228 81 3.189 1.0 .039 6 .236 2
5 Int. DSAS0550X05S060 a 28.5 1.122 40.0 1.575 43.0 1.693 90.0 3.543 89 3.504 1.0 .039 6 .236 2

5.557 .2188 7/32 3 Int. DSAS0556X03S060 a 17.8 .701 31.1 1.224 31.1 1.224 82.1 3.232 81 3.189 1.1 .043 6 .236 2
5 Int. DSAS0556X05S060 a 28.9 1.138 43.1 1.697 43.1 1.697 90.1 3.547 89 3.504 1.1 .043 6 .236 2

5.600 .2205 2
3 Ext. DSAE0560X03S060 s 17.9 .705 31.1 1.224 31.1 1.224 82.1 3.232 81 3.189 1.1 .043 6 .236 4
3 Int. DSAS0560X03S060 a 17.9 .705 31.1 1.224 31.1 1.224 82.1 3.232 81 3.189 1.1 .043 6 .236 2
5 Int. DSAS0560X05S060 a 29.1 1.146 43.1 1.697 43.1 1.697 90.1 3.547 89 3.504 1.1 .043 6 .236 2

5.700 .2244 3 Int. DSAS0570X03S060 a 18.2 .717 31.1 1.224 31.1 1.224 82.1 3.232 81 3.189 1.1 .043 6 .236 2
5 Int. DSAS0570X05S060 a 29.6 1.165 43.1 1.697 43.1 1.697 90.1 3.547 89 3.504 1.1 .043 6 .236 2

5.800 .2283 1 3 Int. DSAS0580X03S060 a 18.5 .728 31.1 1.224 31.1 1.224 82.1 3.232 81 3.189 1.1 .043 6 .236 2
5 Int. DSAS0580X05S060 a 30.1 1.185 43.1 1.697 43.1 1.697 90.1 3.547 89 3.504 1.1 .043 6 .236 2

5.900 .2323
3 Ext. DSAE0590X03S060 s 18.8 .740 31.1 1.224 31.1 1.224 82.1 3.232 81 3.189 1.1 .043 6 .236 4
3 Int. DSAS0590X03S060 a 18.8 .740 31.1 1.224 31.1 1.224 82.1 3.232 81 3.189 1.1 .043 6 .236 2
5 Int. DSAS0590X05S060 a 30.6 1.205 43.1 1.697 43.1 1.697 90.1 3.547 89 3.504 1.1 .043 6 .236 2

5.954 .2344 15/64 A 3 Int. DSAS0595X03S060 a 19.0 .748 31.1 1.224 31.1 1.224 82.1 3.232 81 3.189 1.1 .043 6 .236 2
5 Int. DSAS0595X05S060 a 30.9 1.217 43.1 1.697 43.1 1.697 90.1 3.547 89 3.504 1.1 .043 6 .236 2

6.000 .2362 M7x1.0
3 Ext. DSAE0600X03S060 s 19.1 .752 31.1 1.224 31.1 1.224 82.1 3.232 81 3.189 1.1 .043 6 .236 4
3 Int. DSAS0600X03S060 a 19.1 .752 31.1 1.224 31.1 1.224 82.1 3.232 81 3.189 1.1 .043 6 .236 2
5 Int. DSAS0600X05S060 a 31.1 1.224 43.1 1.697 43.1 1.697 90.1 3.547 89 3.504 1.1 .043 6 .236 2

6.100 .2402
3 Ext. DSAE0610X03S080 s 19.5 .768 34.2 1.346 37.2 1.465 87.2 3.433 86 3.386 1.2 .047 8 .315 4
3 Int. DSAS0610X03S080 a 19.5 .768 34.2 1.346 37.2 1.465 87.2 3.433 86 3.386 1.2 .047 8 .315 2
5 Int. DSAS0610X05S080 a 31.7 1.248 47.2 1.858 49.2 1.937 96.2 3.787 95 3.740 1.2 .047 8 .315 2

6.200 .2441
3 Ext. DSAE0620X03S080 s 19.8 .780 34.2 1.346 37.2 1.465 87.2 3.433 86 3.386 1.2 .047 8 .315 4
3 Int. DSAS0620X03S080 a 19.8 .780 34.2 1.346 37.2 1.465 87.2 3.433 86 3.386 1.2 .047 8 .315 2
5 Int. DSAS0620X05S080 a 32.2 1.268 47.2 1.858 49.2 1.937 96.2 3.787 95 3.740 1.2 .047 8 .315 2

6.300 .2480 3 Int. DSAS0630X03S080 a 20.1 .791 34.2 1.346 37.2 1.465 87.2 3.433 86 3.386 1.2 .047 8 .315 2
5 Int. DSAS0630X05S080 s 32.7 1.287 47.2 1.858 49.2 1.937 96.2 3.787 95 3.740 1.2 .047 8 .315 2

6.350 .2500 1/4 E 3 Int. DSAS0635X03S080 a 20.3 .799 34.2 1.346 37.2 1.465 87.2 3.433 86 3.386 1.2 .047 8 .315 2
5 Int. DSAS0635X05S080 a 33.0 1.299 47.2 1.858 49.2 1.937 96.2 3.787 95 3.740 1.2 .047 8 .315 2

6.400 .2520
3 Ext. DSAE0640X03S080 s 20.4 .803 34.2 1.346 37.2 1.465 87.2 3.433 86 3.386 1.2 .047 8 .315 4
3 Int. DSAS0640X03S080 a 20.4 .803 34.2 1.346 37.2 1.465 87.2 3.433 86 3.386 1.2 .047 8 .315 2
5 Int. DSAS0640X05S080 a 33.2 1.307 47.2 1.858 49.2 1.937 96.2 3.787 95 3.740 1.2 .047 8 .315 2

6.500 .2559 3 Int. DSAS0650X03S080 a 20.7 .815 34.2 1.346 37.2 1.465 87.2 3.433 86 3.386 1.2 .047 8 .315 2
5 Int. DSAS0650X05S080 a 33.7 1.327 47.2 1.858 49.2 1.937 96.2 3.787 95 3.740 1.2 .047 8 .315 2

6.600 .2598 3 Int. DSAS0660X03S080 a 21.1 .831 36.3 1.429 38.3 1.508 91.3 3.594 90 3.543 1.3 .051 8 .315 2
5 Int. DSAS0660X05S080 a 34.3 1.350 50.3 1.980 52.3 2.059 99.3 3.909 98 3.858 1.3 .051 8 .315 2

6.700 .2638 M8x1.25 3 Int. DSAS0670X03S080 a 21.4 .843 36.3 1.429 38.3 1.508 91.3 3.594 90 3.543 1.3 .051 8 .315 2
5 Int. DSAS0670X05S080 s 34.8 1.370 50.3 1.980 52.3 2.059 99.3 3.909 98 3.858 1.3 .051 8 .315 2

6.747 .2657 17/64 3 Int. DSAS0675X03S080 a 21.5 .846 36.3 1.429 38.3 1.508 91.3 3.594 90 3.543 1.3 .051 8 .315 2
5 Int. DSAS0675X05S080 a 35.0 1.378 50.3 1.980 52.3 2.059 99.3 3.909 98 3.858 1.3 .051 8 .315 2

6.800 .2677
3 Ext. DSAE0680X03S080 s 21.7 .854 36.3 1.429 38.3 1.508 91.3 3.594 90 3.543 1.3 .051 8 .315 4
3 Int. DSAS0680X03S080 a 21.7 .854 36.3 1.429 38.3 1.508 91.3 3.594 90 3.543 1.3 .051 8 .315 2
5 Int. DSAS0680X05S080 a 35.3 1.390 50.3 1.980 52.3 2.059 99.3 3.909 98 3.858 1.3 .051 8 .315 2

6.900 .2717 I 5/16-24
3 Ext. DSAE0690X03S080 s 22.0 .866 36.3 1.429 38.3 1.508 91.3 3.594 90 3.543 1.3 .051 8 .315 4
3 Int. DSAS0690X03S080 a 22.0 .866 36.3 1.429 38.3 1.508 91.3 3.594 90 3.543 1.3 .051 8 .315 2
5 Int. DSAS0690X05S080 a 35.8 1.409 50.3 1.980 52.3 2.059 99.3 3.909 98 3.858 1.3 .051 8 .315 2

6.950 .2736 3 Int. DSAS0695X03S080 a 22.2 .874 36.3 1.429 38.3 1.508 91.3 3.594 90 3.543 1.3 .051 8 .315 2
5 Int. DSAS0695X05S080 s 36.1 1.421 50.3 1.980 52.3 2.059 99.3 3.909 98 3.858 1.3 .051 8 .315 2
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7.000 .2756 M8x1.0
3 Ext. DSAE0700X03S080 s 22.3 .878 36.3 1.429 38.3 1.508 91.3 3.594 90 3.543 1.3 .051 8 .315 4
3 Int. DSAS0700X03S080 a 22.3 .878 36.3 1.429 38.3 1.508 91.3 3.594 90 3.543 1.3 .051 8 .315 2
5 Int. DSAS0700X05S080 a 36.3 1.429 50.3 1.980 52.3 2.059 99.3 3.909 98 3.858 1.3 .051 8 .315 2

7.100 .2795
3 Ext. DSAE0710X03S080 s 22.7 .894 39.4 1.551 40.4 1.591 91.4 3.598 90 3.543 1.4 .055 8 .315 4
3 Int. DSAS0710X03S080 a 22.7 .894 39.4 1.551 40.4 1.591 91.4 3.598 90 3.543 1.4 .055 8 .315 2
5 Int. DSAS0710X05S080 a 36.9 1.453 54.4 2.142 57.4 2.260 104.4 4.110 103 4.055 1.4 .055 8 .315 2

7.144 .2813 9/32 K 3 Int. DSAS0714X03S080 a 22.8 .898 39.4 1.551 40.4 1.591 91.4 3.598 90 3.543 1.4 .055 8 .315 2
5 Int. DSAS0714X05S080 a 37.1 1.461 54.4 2.142 57.4 2.260 104.4 4.110 103 4.055 1.4 .055 8 .315 2

7.200 .2835 3 Int. DSAS0720X03S080 a 23.0 .906 39.4 1.551 40.4 1.591 91.4 3.598 90 3.543 1.4 .055 8 .315 2
5 Int. DSAS0720X05S080 a 37.4 1.472 54.4 2.142 57.4 2.260 104.4 4.110 103 4.055 1.4 .055 8 .315 2

7.300 .2874 3 Int. DSAS0730X03S080 a 23.3 .917 39.4 1.551 40.4 1.591 91.4 3.598 90 3.543 1.4 .055 8 .315 2
5 Int. DSAS0730X05S080 s 37.9 1.492 54.4 2.142 57.4 2.260 104.4 4.110 103 4.055 1.4 .055 8 .315 2

7.400 .2913 3 Int. DSAS0740X03S080 a 23.6 .929 39.4 1.551 40.4 1.591 91.4 3.598 90 3.543 1.4 .055 8 .315 2
5 Int. DSAS0740X05S080 a 38.4 1.512 54.4 2.142 57.4 2.260 104.4 4.110 103 4.055 1.4 .055 8 .315 2

7.500 .2953 M 3 Int. DSAS0750X03S080 a 23.9 .941 39.4 1.551 40.4 1.591 91.4 3.598 90 3.543 1.4 .055 8 .315 2
5 Int. DSAS0750X05S080 a 38.9 1.531 54.4 2.142 57.4 2.260 104.4 4.110 103 4.055 1.4 .055 8 .315 2

7.541 .2969 19/64 3 Int. DSAS0754X03S080 a 24.1 .949 41.5 1.634 41.5 1.634 91.5 3.602 90 3.543 1.5 .059 8 .315 2
5 Int. DSAS0754X05S080 a 39.2 1.543 57.5 2.264 57.5 2.264 104.5 4.114 103 4.055 1.5 .059 8 .315 2

7.600 .2992 3 Int. DSAS0760X03S080 a 24.3 .957 41.5 1.634 41.5 1.634 91.5 3.602 90 3.543 1.5 .059 8 .315 2
5 Int. DSAS0760X05S080 s 39.5 1.555 57.5 2.264 57.5 2.264 104.5 4.114 103 4.055 1.5 .059 8 .315 2

7.700 .3031 3 Int. DSAS0770X03S080 a 24.6 .969 41.5 1.634 41.5 1.634 91.5 3.602 90 3.543 1.5 .059 8 .315 2
5 Int. DSAS0770X05S080 a 40.0 1.575 57.5 2.264 57.5 2.264 104.5 4.114 103 4.055 1.5 .059 8 .315 2

7.800 .3071
3 Ext. DSAE0780X03S080 s 24.9 .980 41.5 1.634 41.5 1.634 91.5 3.602 90 3.543 1.5 .059 8 .315 4
3 Int. DSAS0780X03S080 a 24.9 .980 41.5 1.634 41.5 1.634 91.5 3.602 90 3.543 1.5 .059 8 .315 2
5 Int. DSAS0780X05S080 a 40.5 1.594 57.5 2.264 57.5 2.264 104.5 4.114 103 4.055 1.5 .059 8 .315 2

7.900 .3110 3 Int. DSAS0790X03S080 a 25.2 .992 41.5 1.634 41.5 1.634 91.5 3.602 90 3.543 1.5 .059 8 .315 2
5 Int. DSAS0790X05S080 a 41.0 1.614 57.5 2.264 57.5 2.264 104.5 4.114 103 4.055 1.5 .059 8 .315 2

7.938 .3125 5/16 3/8-16 3 Int. DSAS0794X03S080 a 25.3 .996 41.5 1.634 41.5 1.634 91.5 3.602 90 3.543 1.5 .059 8 .315 2
5 Int. DSAS0794X05S080 a 41.2 1.622 57.5 2.264 57.5 2.264 104.5 4.114 103 4.055 1.5 .059 8 .315 2

8.000 .3150
3 Ext. DSAE0800X03S080 s 25.5 1.004 41.5 1.634 41.5 1.634 91.5 3.602 90 3.543 1.5 .059 8 .315 4
3 Int. DSAS0800X03S080 a 25.5 1.004 41.5 1.634 41.5 1.634 91.5 3.602 90 3.543 1.5 .059 8 .315 2
5 Int. DSAS0800X05S080 a 41.5 1.634 57.5 2.264 57.5 2.264 104.5 4.114 103 4.055 1.5 .059 8 .315 2

8.100 .3189
3 Ext. DSAE0810X03S100 s 25.8 1.016 44.5 1.752 47.5 1.870 97.5 3.839 96 3.780 1.5 .059 10 .394 4
3 Int. DSAS0810X03S100 a 25.8 1.016 44.5 1.752 47.5 1.870 97.5 3.839 96 3.780 1.5 .059 10 .394 2
5 Int. DSAS0810X05S100 s 42.0 1.654 61.5 2.421 63.5 2.500 114.5 4.508 113 4.449 1.5 .059 10 .394 2

8.200 .3228 P
3 Ext. DSAE0820X03S100 s 26.1 1.028 44.5 1.752 47.5 1.870 97.5 3.839 96 3.780 1.5 .059 10 .394 4
3 Int. DSAS0820X03S100 a 26.1 1.028 44.5 1.752 47.5 1.870 97.5 3.839 96 3.780 1.5 .059 10 .394 2
5 Int. DSAS0820X05S100 s 42.5 1.673 61.5 2.421 63.5 2.500 114.5 4.508 113 4.449 1.5 .059 10 .394 2

8.300 .3268
3 Int. DSAS0830X03S100 a 26.4 1.039 44.5 1.752 47.5 1.870 97.5 3.839 96 3.780 1.5 .059 10 .394 2
5 Int. DSAS0830X05S100 a 43.0 1.693 61.5 2.421 63.5 2.500 114.5 4.508 113 4.449 1.5 .059 10 .394 2

8.335 .3282 21/64 3 Int. DSAS0833X03S100 a 26.5 1.043 44.5 1.752 47.5 1.870 97.5 3.839 96 3.780 1.5 .059 10 .394 2
5 Int. DSAS0833X05S100 a 43.2 1.701 61.5 2.421 63.5 2.500 114.5 4.508 113 4.449 1.5 .059 10 .394 2

8.400 .3307
3 Ext. DSAE0840X03S100 s 26.7 1.051 44.5 1.752 47.5 1.870 97.5 3.839 96 3.780 1.5 .059 10 .394 4
3 Int. DSAS0840X03S100 a 26.7 1.051 44.5 1.752 47.5 1.870 97.5 3.839 96 3.780 1.5 .059 10 .394 2
5 Int. DSAS0840X05S100 s 43.5 1.713 61.5 2.421 63.5 2.500 114.5 4.508 113 4.449 1.5 .059 10 .394 2

8.500 .3346 M10x1.5
3 Ext. DSAE0850X03S100 s 27.0 1.063 44.5 1.752 47.5 1.870 97.5 3.839 96 3.780 1.5 .059 10 .394 4
3 Int. DSAS0850X03S100 a 27.0 1.063 44.5 1.752 47.5 1.870 97.5 3.839 96 3.780 1.5 .059 10 .394 2
5 Int. DSAS0850X05S100 a 44.0 1.732 61.5 2.421 63.5 2.500 114.5 4.508 113 4.449 1.5 .059 10 .394 2

8.600 .3386 R 3 Int. DSAS0860X03S100 a 27.4 1.079 46.6 1.835 48.6 1.913 102.6 4.039 101 3.976 1.6 .063 10 .394 2
5 Int. DSAS0860X05S100 a 44.6 1.756 64.6 2.543 66.6 2.622 117.6 4.630 116 4.567 1.6 .063 10 .394 2

8.700 .3425 M10x1.25 3 Int. DSAS0870X03S100 a 27.7 1.091 46.6 1.835 48.6 1.913 102.6 4.039 101 3.976 1.6 .063 10 .394 2
5 Int. DSAS0870X05S100 a 45.1 1.776 64.6 2.543 66.6 2.622 117.6 4.630 116 4.567 1.6 .063 10 .394 2
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8.732 .3438 11/32 3 Int. DSAS0873X03S100 a 27.8 1.094 46.6 1.835 48.6 1.913 102.6 4.039 101 3.976 1.6 .063 10 .394 2
5 Int. DSAS0873X05S100 a 45.3 1.783 64.6 2.543 66.6 2.622 117.6 4.630 116 4.567 1.6 .063 10 .394 2

8.800 .3465 3 Int. DSAS0880X03S100 a 28.0 1.102 46.6 1.835 48.6 1.913 102.6 4.039 101 3.976 1.6 .063 10 .394 2
5 Int. DSAS0880X05S100 a 45.6 1.795 64.6 2.543 66.6 2.622 117.6 4.630 116 4.567 1.6 .063 10 .394 2

8.900 .3504 3 Int. DSAS0890X03S100 a 28.3 1.114 46.6 1.835 48.6 1.913 102.6 4.039 101 3.976 1.6 .063 10 .394 2
5 Int. DSAS0890X05S100 a 46.1 1.815 64.6 2.543 66.6 2.622 117.6 4.630 116 4.567 1.6 .063 10 .394 2

9.000 .3543
3 Ext. DSAE0900X03S100 s 28.6 1.126 46.6 1.835 48.6 1.913 102.6 4.039 101 3.976 1.6 .063 10 .394 4
3 Int. DSAS0900X03S100 a 28.6 1.126 46.6 1.835 48.6 1.913 102.6 4.039 101 3.976 1.6 .063 10 .394 2
5 Int. DSAS0900X05S100 a 46.6 1.835 64.6 2.543 66.6 2.622 117.6 4.630 116 4.567 1.6 .063 10 .394 2

9.100 .3583 T 3 Int. DSAS0910X03S100 a 29.1 1.146 49.8 1.961 50.8 2.000 102.8 4.047 101 3.976 1.8 .071 10 .394 2
5 Int. DSAS0910X05S100 s 47.3 1.862 68.8 2.709 71.8 2.827 122.8 4.835 121 4.764 1.8 .071 10 .394 2

9.200 .3622 3 Int. DSAS0920X03S100 a 29.4 1.157 49.8 1.961 50.8 2.000 102.8 4.047 101 3.976 1.8 .071 10 .394 2
5 Int. DSAS0920X05S100 s 47.8 1.882 68.8 2.709 71.8 2.827 122.8 4.835 121 4.764 1.8 .071 10 .394 2

9.300 .3661 3 Int. DSAS0930X03S100 a 29.7 1.169 49.8 1.961 50.8 2.000 102.8 4.047 101 3.976 1.8 .071 10 .394 2
5 Int. DSAS0930X05S100 s 48.3 1.902 68.8 2.709 71.8 2.827 122.8 4.835 121 4.764 1.8 .071 10 .394 2

9.400 .3701 3 Int. DSAS0940X03S100 a 30.0 1.181 49.8 1.961 50.8 2.000 102.8 4.047 101 3.976 1.8 .071 10 .394 2
5 Int. DSAS0940X05S100 s 48.8 1.921 68.8 2.709 71.8 2.827 122.8 4.835 121 4.764 1.8 .071 10 .394 2

9.500 .3740 3 Int. DSAS0950X03S100 a 30.3 1.193 49.8 1.961 50.8 2.000 102.8 4.047 101 3.976 1.8 .071 10 .394 2
5 Int. DSAS0950X05S100 a 49.3 1.941 68.8 2.709 71.8 2.827 122.8 4.835 121 4.764 1.8 .071 10 .394 2

9.525 .3750 3/8 3 Int. DSAS0953X03S100 a 30.4 1.197 49.8 1.961 50.8 2.000 102.8 4.047 101 3.976 1.8 .071 10 .394 2
5 Int. DSAS0953X05S100 a 49.4 1.945 68.8 2.709 71.8 2.827 122.8 4.835 121 4.764 1.8 .071 10 .394 2

9.600 .3780 3 Int. DSAS0960X03S100 a 30.6 1.205 49.8 1.961 50.8 2.000 102.8 4.047 101 3.976 1.8 .071 10 .394 2
5 Int. DSAS0960X05S100 s 49.8 1.961 68.8 2.709 71.8 2.827 122.8 4.835 121 4.764 1.8 .071 10 .394 2

9.700 .3819 Tube Sheet 3 Int. DSAS0970X03S100 a 30.9 1.217 49.8 1.961 50.8 2.000 102.8 4.047 101 3.976 1.8 .071 10 .394 2
5 Int. DSAS0970X05S100 s 50.3 1.980 68.8 2.709 71.8 2.827 122.8 4.835 121 4.764 1.8 .071 10 .394 2

9.800 .3858 W 3 Int. DSAS0980X03S100 a 31.2 1.228 51.8 2.039 51.8 2.039 102.8 4.047 101 3.976 1.8 .071 10 .394 2
5 Int. DSAS0980X05S100 a 50.8 2.000 71.8 2.827 71.8 2.827 122.8 4.835 121 4.764 1.8 .071 10 .394 2

9.900 .3898 3 Int. DSAS0990X03S100 a 31.5 1.240 51.8 2.039 51.8 2.039 102.8 4.047 101 3.976 1.8 .071 10 .394 2
5 Int. DSAS0990X05S100 s 51.3 2.020 71.8 2.827 71.8 2.827 122.8 4.835 121 4.764 1.8 .071 10 .394 2

9.922 .3907 25/64 7/16-20 3 Int. DSAS0992X03S100 a 31.6 1.244 51.8 2.039 51.8 2.039 102.8 4.047 101 3.976 1.8 .071 10 .394 2
5 Int. DSAS0992X05S100 a 51.4 2.024 71.8 2.827 71.8 2.827 122.8 4.835 121 4.764 1.8 .071 10 .394 2

10.000 .3937
3 Ext. DSAE1000X03S100 s 31.8 1.252 51.8 2.039 51.8 2.039 102.8 4.047 101 3.976 1.8 .071 10 .394 4
3 Int. DSAS1000X03S100 a 31.8 1.252 51.8 2.039 51.8 2.039 102.8 4.047 101 3.976 1.8 .071 10 .394 2
5 Int. DSAS1000X05S100 a 51.8 2.039 71.8 2.827 71.8 2.827 122.8 4.835 121 4.764 1.8 .071 10 .394 2

10.100 .3976 3 Int. DSAS1010X03S120 a 32.2 1.268 54.9 2.161 57.9 2.280 112.9 4.445 111 4.370 1.9 .075 12 .472 2
5 Int. DSAS1010X05S120 s 52.4 2.063 75.9 2.988 79.9 3.146 135.9 5.350 134 5.276 1.9 .075 12 .472 2

10.200 .4016 M12x1.75 3 Int. DSAS1020X03S120 a 32.5 1.280 54.9 2.161 57.9 2.280 112.9 4.445 111 4.370 1.9 .075 12 .472 2
5 Int. DSAS1020X05S120 a 52.9 2.083 75.9 2.988 79.9 3.146 135.9 5.350 134 5.276 1.9 .075 12 .472 2

10.300 .4055 3 Int. DSAS1030X03S120 a 32.8 1.291 54.9 2.161 57.9 2.280 112.9 4.445 111 4.370 1.9 .075 12 .472 2
5 Int. DSAS1030X05S120 s 53.4 2.102 75.9 2.988 79.9 3.146 135.9 5.350 134 5.276 1.9 .075 12 .472 2

10.319 .4063 13/32 3 Int. DSAS1032X03S120 a 32.9 1.295 54.9 2.161 57.9 2.280 112.9 4.445 111 4.370 1.9 .075 12 .472 2
5 Int. DSAS1032X05S120 a 53.5 2.106 75.9 2.988 79.9 3.146 135.9 5.350 134 5.276 1.9 .075 12 .472 2

10.400 .4094 3 Int. DSAS1040X03S120 a 33.1 1.303 54.9 2.161 57.9 2.280 112.9 4.445 111 4.370 1.9 .075 12 .472 2
5 Int. DSAS1040X05S120 s 53.9 2.122 75.9 2.988 79.9 3.146 135.9 5.350 134 5.276 1.9 .075 12 .472 2

10.500 .4134 Z
3 Ext. DSAE1050X03S120 s 33.4 1.315 54.9 2.161 57.9 2.280 112.9 4.445 111 4.370 1.9 .075 12 .472 4
3 Int. DSAS1050X03S120 a 33.4 1.315 54.9 2.161 57.9 2.280 112.9 4.445 111 4.370 1.9 .075 12 .472 2
5 Int. DSAS1050X05S120 a 54.4 2.142 75.9 2.988 79.9 3.146 135.9 5.350 134 5.276 1.9 .075 12 .472 2

10.600 .4173 3 Int. DSAS1060X03S120 a 33.7 1.327 54.9 2.161 57.9 2.280 112.9 4.445 111 4.370 1.9 .075 12 .472 2
5 Int. DSAS1060X05S120 s 54.9 2.161 75.9 2.988 79.9 3.146 135.9 5.350 134 5.276 1.9 .075 12 .472 2

10.700 .4213
3 Ext. DSAE1070X03S120 s 34.0 1.339 54.9 2.161 57.9 2.280 112.9 4.445 111 4.370 1.9 .075 12 .472 4
3 Int. DSAS1070X03S120 a 34.0 1.339 54.9 2.161 57.9 2.280 112.9 4.445 111 4.370 1.9 .075 12 .472 2
5 Int. DSAS1070X05S120 s 55.4 2.181 75.9 2.988 79.9 3.146 135.9 5.350 134 5.276 1.9 .075 12 .472 2
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10.716 .4219 27/64 1/2-13 3 Int. DSAS1072X03S120 a 34.1 1.343 57.0 2.244 59.0 2.323 118.0 4.646 116 4.567 2.0 .079 12 .472 2
5 Int. DSAS1072X05S120 a 55.6 2.189 79.0 3.110 80.0 3.150 142.0 5.591 140 5.512 2.0 .079 12 .472 2

10.800 .4252 M12x1.25 3 Int. DSAS1080X03S120 a 34.4 1.354 57.0 2.244 59.0 2.323 118.0 4.646 116 4.567 2.0 .079 12 .472 2
5 Int. DSAS1080X05S120 s 56.0 2.205 79.0 3.110 80.0 3.150 142.0 5.591 140 5.512 2.0 .079 12 .472 2

10.900 .4291 3 Int. DSAS1090X03S120 a 34.7 1.366 57.0 2.244 59.0 2.323 118.0 4.646 116 4.567 2.0 .079 12 .472 2
5 Int. DSAS1090X05S120 s 56.5 2.224 79.0 3.110 80.0 3.150 142.0 5.591 140 5.512 2.0 .079 12 .472 2

11.000 .4331
3 Ext. DSAE1100X03S120 s 35.0 1.378 57.0 2.244 59.0 2.323 118.0 4.646 116 4.567 2.0 .079 12 .472 4
3 Int. DSAS1100X03S120 a 35.0 1.378 57.0 2.244 59.0 2.323 118.0 4.646 116 4.567 2.0 .079 12 .472 2
5 Int. DSAS1100X05S120 a 57.0 2.244 79.0 3.110 80.0 3.150 142.0 5.591 140 5.512 2.0 .079 12 .472 2

11.100 .4370 3 Int. DSAS1110X03S120 a 35.4 1.394 60.1 2.366 61.1 2.406 118.1 4.650 116 4.567 2.1 .083 12 .472 2
5 Int. DSAS1110X05S120 s 57.6 2.268 83.1 3.272 86.1 3.390 142.1 5.594 140 5.512 2.1 .083 12 .472 2

11.113 .4375 7/16 3 Int. DSAS1111X03S120 a 35.4 1.394 60.1 2.366 61.1 2.406 118.1 4.650 116 4.567 2.1 .083 12 .472 2
5 Int. DSAS1111X05S120 a 57.7 2.272 83.1 3.272 86.1 3.390 142.1 5.594 140 5.512 2.1 .083 12 .472 2

11.200 .4409 3 Int. DSAS1120X03S120 a 35.7 1.406 60.1 2.366 61.1 2.406 118.1 4.650 116 4.567 2.1 .083 12 .472 2
5 Int. DSAS1120X05S120 s 58.1 2.287 83.1 3.272 86.1 3.390 142.1 5.594 140 5.512 2.1 .083 12 .472 2

11.300 .4449 3 Int. DSAS1130X03S120 a 36.0 1.417 60.1 2.366 61.1 2.406 118.1 4.650 116 4.567 2.1 .083 12 .472 2
5 Int. DSAS1130X05S120 s 58.6 2.307 83.1 3.272 86.1 3.390 142.1 5.594 140 5.512 2.1 .083 12 .472 2

11.400 .4488 3 Int. DSAS1140X03S120 a 36.3 1.429 60.1 2.366 61.1 2.406 118.1 4.650 116 4.567 2.1 .083 12 .472 2
5 Int. DSAS1140X05S120 s 59.1 2.327 83.1 3.272 86.1 3.390 142.1 5.594 140 5.512 2.1 .083 12 .472 2

11.500 .4528
3 Ext. DSAE1150X03S120 s 36.6 1.441 60.1 2.366 61.1 2.406 118.1 4.650 116 4.567 2.1 .083 12 .472 4
3 Int. DSAS1150X03S120 a 36.6 1.441 60.1 2.366 61.1 2.406 118.1 4.650 116 4.567 2.1 .083 12 .472 2
5 Int. DSAS1150X05S120 a 59.6 2.346 83.1 3.272 86.1 3.390 142.1 5.594 140 5.512 2.1 .083 12 .472 2

11.510 .4532 29/64 1/2-20 3 Int. DSAS1151X03S120 a 36.7 1.445 62.2 2.449 62.2 2.449 118.2 4.654 116 4.567 2.2 .087 12 .472 2
5 Int. DSAS1151X05S120 s 59.7 2.350 86.2 3.394 86.2 3.394 142.2 5.598 140 5.512 2.2 .087 12 .472 2

11.600 .4567 3 Int. DSAS1160X03S120 a 37.0 1.457 62.2 2.449 62.2 2.449 118.2 4.654 116 4.567 2.2 .087 12 .472 2
5 Int. DSAS1160X05S120 s 60.2 2.370 86.2 3.394 86.2 3.394 142.2 5.598 140 5.512 2.2 .087 12 .472 2

11.700 .4606 3 Int. DSAS1170X03S120 a 37.3 1.469 62.2 2.449 62.2 2.449 118.2 4.654 116 4.567 2.2 .087 12 .472 2
5 Int. DSAS1170X05S120 s 60.7 2.390 86.2 3.394 86.2 3.394 142.2 5.598 140 5.512 2.2 .087 12 .472 2

11.800 .4646 3 Int. DSAS1180X03S120 a 37.6 1.480 62.2 2.449 62.2 2.449 118.2 4.654 116 4.567 2.2 .087 12 .472 2
5 Int. DSAS1180X05S120 s 61.2 2.409 86.2 3.394 86.2 3.394 142.2 5.598 140 5.512 2.2 .087 12 .472 2

11.900 .4685 3 Int. DSAS1190X03S120 a 37.9 1.492 62.2 2.449 62.2 2.449 118.2 4.654 116 4.567 2.2 .087 12 .472 2
5 Int. DSAS1190X05S120 s 61.7 2.429 86.2 3.394 86.2 3.394 142.2 5.598 140 5.512 2.2 .087 12 .472 2

12.000 .4724 M14x2.0
3 Ext. DSAE1200X03S120 s 38.2 1.504 62.2 2.449 62.2 2.449 118.2 4.654 116 4.567 2.2 .087 12 .472 4
3 Int. DSAS1200X03S120 a 38.2 1.504 62.2 2.449 62.2 2.449 118.2 4.654 116 4.567 2.2 .087 12 .472 2
5 Int. DSAS1200X05S120 a 62.2 2.449 86.2 3.394 86.2 3.394 142.2 5.598 140 5.512 2.2 .087 12 .472 2

12.300 .4843 3 Int. DSAS1230X03S140 a 39.1 1.539 65.2 2.567 68.2 2.685 124.2 4.890 122 4.803 2.2 .087 14 .551 2
5 Int. DSAS1230X05S140 a 63.7 2.508 90.2 3.551 94.2 3.709 150.2 5.913 148 5.827 2.2 .087 14 .551 2

12.400 .4882 3 Int. DSAS1240X03S140 a 39.5 1.555 65.3 2.571 68.3 2.689 124.3 4.894 122 4.803 2.3 .091 14 .551 2
5 Int. DSAS1240X05S140 a 64.3 2.531 90.3 3.555 94.3 3.713 150.3 5.917 148 5.827 2.3 .091 14 .551 2

12.500 .4921 M14x1.5 3 Int. DSAS1250X03S140 a 39.8 1.567 65.3 2.571 68.3 2.689 124.3 4.894 122 4.803 2.3 .091 14 .551 2
5 Int. DSAS1250X05S140 a 64.8 2.551 90.3 3.555 94.3 3.713 150.3 5.917 148 5.827 2.3 .091 14 .551 2

12.700 .5000 1/2 3 Int. DSAS1270X03S140 a 40.4 1.591 67.3 2.650 68.3 2.689 128.3 5.051 126 4.961 2.3 .091 14 .551 2
5 Int. DSAS1270X05S140 a 65.8 2.591 93.3 3.673 94.3 3.713 156.3 6.154 154 6.063 2.3 .091 14 .551 2

13.000 .5118 3 Int. DSAS1300X03S140 a 41.4 1.630 67.4 2.654 68.4 2.693 128.4 5.055 126 4.961 2.4 .094 14 .551 2
5 Int. DSAS1300X05S140 a 67.4 2.654 93.4 3.677 94.4 3.717 156.4 6.157 154 6.063 2.4 .094 14 .551 2

13.100 .5157 9/16-18 3 Int. DSAS1310X03S140 a 41.7 1.642 70.4 2.772 72.4 2.850 128.4 5.055 126 4.961 2.4 .094 14 .551 2
5 Int. DSAS1310X05S140 a 67.9 2.673 97.4 3.835 100.4 3.953 156.4 6.157 154 6.063 2.4 .094 14 .551 2

13.500 .5315 5/8-11 3 Int. DSAS1350X03S140 a 43.0 1.693 70.5 2.776 72.5 2.854 128.5 5.059 126 4.961 2.5 .098 14 .551 2
5 Int. DSAS1350X05S140 a 70.0 2.756 97.5 3.839 100.5 3.957 156.5 6.161 154 6.063 2.5 .098 14 .551 2

14.000 .5512 M16x2.0 3 Int. DSAS1400X03S140 a 44.5 1.752 72.5 2.854 72.5 2.854 128.5 5.059 126 4.961 2.5 .098 14 .551 2
5 Int. DSAS1400X05S140 a 72.5 2.854 100.5 3.957 100.5 3.957 156.5 6.161 154 6.063 2.5 .098 14 .551 2
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Solid Carbide Drill for Machining Heat Resistant Alloys

a : USA Stock    s : Stocked in Japan    r : Made to Order

Type2 Type4
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Memo

DC
L/D

inch mm
.1181 3.000 ≤ 5 30 .002 (.002─.004) 130 .003 (.002─.005)
.1575 4.000 ≤ 5 30 .002 (.002─.004) 130 .004 (.003─.006)
.1969 5.000 ≤ 5 40 .003 (.002─.005) 130 .005 (.003─.008)
.2362 6.000 ≤ 5 50 .004 (.003─.006) 130 .006 (.004─.008)
.3150 8.000 ≤ 5 50 .004 (.003─.006) 130 .007 (.006─.010)
.3937 10.000 ≤ 5 60 .004 (.003─.006) 130 .009 (.007─.011)
.4724 12.000 ≤ 5 65 .005 (.003─.006) 130 .009 (.008─.012)
.5512 14.000 ≤ 5 65 .005 (.003─.006) 130 .009 (.008─.012)

(inch)

DC

L/D
LU LCF LH OAL LF PL DCON

D
P9

02
0

14.500 .5709 M16x1.5 3 Int. DSAS1450X03S160 a 46.1 1.815 75.6 2.976 78.6 3.094 137.6 5.417 135 5.315 2.6 .102 16 .630 2
5 Int. DSAS1450X05S160 a 75.1 2.957 104.6 4.118 108.6 4.276 167.6 6.598 165 6.496 2.6 .102 16 .630 2

14.600 .5748 3 Int. DSAS1460X03S160 a 46.5 1.831 77.7 3.059 78.7 3.098 137.7 5.421 135 5.315 2.7 .106 16 .630 2
5 Int. DSAS1460X05S160 a 75.7 2.980 107.7 4.240 108.7 4.280 167.7 6.602 165 6.496 2.7 .106 16 .630 2

14.700 .5787 3 Int. DSAS1470X03S160 a 46.8 1.843 77.7 3.059 78.7 3.098 137.7 5.421 135 5.315 2.7 .106 16 .630 2
5 Int. DSAS1470X05S160 a 76.2 3.000 107.7 4.240 108.7 4.280 167.7 6.602 165 6.496 2.7 .106 16 .630 2

15.000 .5906 3 Int. DSAS1500X03S160 a 47.7 1.878 77.7 3.059 78.7 3.098 137.7 5.421 135 5.315 2.7 .106 16 .630 2
5 Int. DSAS1500X05S160 a 77.7 3.059 107.7 4.240 108.7 4.280 167.7 6.602 165 6.496 2.7 .106 16 .630 2

=a

Recommended Cutting Conditions

Workpiece Material
Heat Resistant Alloys

Inconel718 etc.

Titanium Alloys

Ti-6Al-4V etc.

Cutting Speed vc
(SFM)

Feed fr 
 (Min.─Max.)

(IPR)

Cutting Speed vc
(SFM)

Feed fr 
 (Min.─Max.)

(IPR)

Note 1) Spindle through & high pressure coolant system is recommended to make stable holes.
Note 2) Emulsion type of water-soluble coolant is recommended.
Note 3) In non water-insoluble coolant, reduce the cutting speed by 10%-20%.
Note 4) When drilling length of DCx1 or more with the use of external coolant system, step drilling is recommended in every DCx0.5 to 

encourage chips to break.
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a : USA Stock



ABOUT MTEC
TOOLING PROPOSALS & EVALUATION
We will review your current processes or 
outline a new process. From this review, 
we will improve productivity, analyze 
programming methods and output a solution 
with programming, tooling and time savings.

MACHINING SIMULATION
Using the latest CAD/CAM software and our 
cutting tool experience, we will outline a new 
process using proper machining techniques 
to maximize tool life and productivity.

TECHNICAL SUPPORT
Dedicated local professionals to answer any 
of your order, product or technical questions.

TRAINING
We are excited to offer several levels of training with goals 
to reach our highest level--Craftsman Machining Technology.
At MTEC NC, we will train using a combination of classroom 
and hands-on machine time to develop skills and real-world 
understanding of materials, tools and applications. In addition 
to multi-day courses, we will have Machining Technology skills 
seminars, as well as seminars from our partners to complement 
our apprentice level courses, our journeyman courses, 
and up to our craftsman level courses.

PROCESS IMPROVEMENTS
Review of the complete part processing and recommend 
changes of speed, feed, new tooling, reduction of passes, 
modifying programming and other solutions to reduce 
cycle time, save money and be proactive.

WEBINARS
Our FREE online webinar series is available anytime 
on-demand. Narrated by the MTEC training staff, you 
will receive in-depth knowledge of the topic. Simply 
register online at the link below for access. You will 
receive a certi� cate upon completion of each course.

mmusnewsstand.com/register

ONLINE TRAINING
Our FREE e-learning program offers 11 courses in 
drilling, milling, turning, threading, tool grades and 
workpiece materials. Once each course is completed, 
you will be given the opportunity to print a certi� cate.

● Basic Drilling
● Basic Milling
● Basic Turning
● Advanced Drilling
● Advanced End Milling
● Advanced Turning
● Basic Threading
● Advanced Face Milling
● Basic Workpiece Materials
● Tool Grades
● Advanced Workpiece Materials

TRAINING COURSES
Programs are designed for several levels of skill 
development – from basic understanding to advance 
manufacturing with digital solutions, complementing to 
your valued experience in CNC machining environment. 
Participate in machining demonstrations with 
Mitsubishi Materials’ skilled engineers. Discover 
methods to reduce setup and cycle time, optimize 
programs and enhance your knowledge base.

Information on course schedule, 
course description, and accommodations

MTECTRAINING.INFO

Follow the QR Code for a virtual facility tour

Welcome to our new world-class 
Machining Technology and Education 
Center (MTEC) in Mooresville, NC 
providing year round support and 
services to North America. MACHINING TECHNOLOGY 

AND EDUCATION CENTER



North Carolina-MTEC  
(Marketing & Technical Center)

105 Corporate Center Drive, Suite A
Mooresville, NC 28117
Main: 980.312.3100
Fax: 704.746.9292

Tools specifications subject to change without notice. B256A-US-2023.10

www.mmc-carbide.com/us

MITSUBISHI MATERIALS U.S.A. CORPORATION

Toronto Office  
(Canada Branch)

600 Matheson Blvd. Unit 5 (Office)
Mississauga, ON L5R 4C1
Main: 905.814.0240
Fax: 905.814.0245

Detroit Office 
(Moldino CS)

41700 Gardenbrook Road, Suite 120
Novi, MI 48375
Main: 248.308.2620
Fax: 248.308.2627

California Office  
(Headquarters)

3535 Hyland Avenue, Suite 200 
Costa Mesa, CA 92626
Customer Service: 800.523.0800
Technical Service: 800.486.2341

Chicago Office  
(Engineering)

300 N. Martingale Road, Suite 500
Schaumburg, IL 60173
Main: 847.252.6300
Fax: 847.519.1732

MMC Metal de Mexico, S.A. DE C.V.

Av. La Cañada No.16, 
Parque Industrial Bernardo
Quintana, El Marques,  
Queretaro C.P. 76246 MEXICO
Main: +52.442.221.61.36
Fax: +52.442.221.61.34

FOR YOUR SAFETY
•	Don’t handle inserts and chips 

without gloves.

•	Please machine within the 
recommended application range  
and exchange expired tools with 
new ones in advance of breakage.

•	Please use safety covers and wear 
safety glasses.

•	When using compounded cutting 
oils, please take fire precautions.

•	When attaching inserts or spare 
parts, please use only the correct 
wrench or driver.

•	When using rotating tools, please 
make a trial run to check run-out, 
vibration and abnormal sounds etc.


