Drill

/ Common problems and solutions for drilling \

Problem

Drill breakage

&

Cause

Bend ,distortion and slippage of
machine and workpiece

Solution

Increase the rigidity of drill, machine,
workpiece and clamping rigidity

Clearance angle is too small

Regrind and calibrate

Feed rate is too high

Decrease the feed rate

Excessive drill abrasion

Regrind drill

Chip jamming

Select a suitable drill (considering flute
geometry , helical angle etc)

Change the cutting method ( adjust feed
rate, use step feed etc)

Difficult entering the workpiece

Increase the rigidity of drill and machine
Increase rigidity of workpiece and clamping.
Select the drill with a sharp point for easy
entry

Pre-drill a centre hole

Adjust the level of workpiece or pre-
machined to horizontal before drilling

Use guide bushing or bushing plate

Chipping on the cutting corner

7]

Unsuitable drill material

Select the suitable drill material

Hard lump on the workpiece

Analyse the workpiece or select a suitable
workpiece

Change the cutting parameters( cutting
speed , feed rate or machining method)

Feed rate is too high

Reduce feed rate

Insufficient coolant

Change coolant supply method, increase
coolant volume

Breakage

V]

Poor clamping
Large spindle run-out

Select the holder and chuck with high
precision
Calibrating the spindle

Cutting speed and feed speed
are too high

Reduce the cutting speed and feed speed.

Clearance angle is too large

Regrind and calibrate

Unsuitable drill material

Select the suitable drill material
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BORING TOOL: orilling Tools

Drill

Problem

Abnormal abrasion on cutting
corner

Cause

Regrinding delay

Solution

Regrind in time

Drill point does not align with
the spindle center ( lathe )

Check and adjust alignment carefully
before drilling

Cutting speed is too high

Reduce cutting speed

Cutting edge shape is
inappropriate

Select appropriate cutting edge shape

Unsuitable drill material

Select suitable drill material

Incorrect coolant type

Change coolant

Abrasion and chipping on chisel
edge

Feed speed is too high

Reduce feed speed.

Cutting edge shape is
inappropriate

Select appropriate cutting edge shap

Unsuitable drill material

Select suitable drill material

Clearance angle is too small

Regrind drill

Breakage on margin

The size of guide bushing or
drill bushing is too large

Select another bush with correct size

Margin build-up

Excessive abrasion on cutting
edge generates high heat

Regrind drill

Insufficient coolant

Change coolant supply method, increase
coolant volume

Incorrect coolant type

Change coolant

Workpiece material is too soft

Change drill or machining method

High vibration

Clearance angle is too large

Regrind drill

Drill rigidity is not enough

Increase drill rigidity

Chips roll around the drill

Long chips
Chip removal is not fluent

Change the drill and adjust machining

method and cutting parameters

One-side abrasion

Drill point does not align with
the spindle center ( lathe )

Check and adjust the alignment carefully
before drilling

Poor clamping

Fix drill carefully, control the radial run-out
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BORING TOQOL: orilling Tools

Indexable shallow drill code key ~--------------mmmmmmm

/ Indexable shallow drill code key \
(" \
Edge length
Code
W S
03 3.8
04 4.3
f \
05 54 5.0
W 06 6.5 6.0
07 7.94
08 8.7
130-580 S 09 9.8
02, 03, 04, 05 Range|
13mm-58mm 11 11.5

The ratio of length

and diameter

. Insert clearance Cutting edge
Tool diameter Insert shape angle Iengtr?(mn?)

B coupling structure
Tool type and type

Coupling size(mm) Number of tooth

Code Description Code Description
ZD Shallow drill X Weldon shank |

Double helical inner
ZTD |coolant indexable
shallow drill y

20, 25, 32, 40
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Silver fox:-New indexable
drills for; shallow holes

Internal coolant hose connecter, which is used in lathe.

. &) Tool body with specially treated coating for
superior lubricating performance.
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@ Optimized structure for better chip
breaking, lower vibration during

InnoyativeRtechnollogy, ' cutting, higher machining precision.
ity ..

© Extremely large chip pocket,
innovative liquid angle, for smoother

| 3
AL

chip evacuation.

Optimized flutes and double - -
spiraled internal coolant holes for """'"‘l 1"_

high efficient drilling.

e
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_ . Tool life comparison

Case
C”

i
N}
=]

=
o
S

Tool applied ZTD04-260-XP25-SP07-02
Insert applied SPGT07T308-PM /YBG205(Peripheral edge)
SPGTO07T308-PM /YBG212(Inner edge)
Workpiece material 50Mn(HB240)
Cooling system Double helical internal cooling
Cutting parameters  Vc=130m/min  f=210mm/min  ap=90mm

)

Number of hole drilled (pc)
3 8 8 8

(S}

ZTD04 Similar product of company A

= im

ZTD04-260-XP25-SP07-02 Similar product of company A

Machining situation

em———



m Optimized cutting edge design ensures more stable cutting
and better chip breaking.

m Meeting the requirements of central edge and peripheral
edge with economy and efficiency.

m Perfect combination of grade and chipbreaker solves all

your difficulties in machining.

® Special coating technology makes insert surface smooth, reducing friction and ensuring
unobstructed chip flow.
\ ® Unique nano coating, stronger combination of substrate and highly wear-resistant TiAIN
} coating, higher toughness and hardness.
® Good thermal stability and chemical stability of coating provide more effective protection for

the cutting edge.
® Ultra-fine solid carbide substrate with high toughness ensures high strength of cutting edge.

____ YBG212

YBG212

YBG205

® Ultra-fine TIAIN base nano coating added with wear-
resistant and heat-resistant rare elements greatly improves
over-all properties.
® Special coating technology ensures stronger combination
} of substrate and coating.
I ®Thin PVD coating, sharp cutting edge.
®Fine grain WC base solid carbide with high hardness and
high toughness.
©® Special surface treatment after coating improves surface
finish while eliminating harmful stress.

YBG205

Peripheral
edge insert

Because of the low speed of inner edge and the poor working condition, there is high
requirement for insert toughness. Therefore, YBG212 with good over-all properties is
recommended for inner edge and YBG205 with high wear resistance for peripheral edge.

Case
e
Cooling Double helical internal cooling
system
. . Similar product of
Workpiece Insert applied SPGT07T308-PM/YBG205 company A
Comparison
of insert
Workpiece abrasion (after
material 42CrMo (HRC25) 15 minutes of
machining)
Cutting

Vc=150m/min  f=0.12mm/r ap=80mm
parameters

Ca0o
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If stationary drilling method is used, the small
ejected discs may lead to accidents when
workpiece is drilled through, so please see to it that
the machine has adequate safety measurements.

Safety information

B Breakage
Chipping on cutting edges can be caused by various conditions:
* Off-center drill.
*Tool overhang or feed rate is too large.
eIncorrect inserts seating, tip seat was damaged.
*Poor insert stability.
eInsufficient coolant supply.
eIncorrect insert chipbreaker or grade.

B Insert abrasion
The two most common types of insert abrasion are flank and crater

abrasion. The flank abrasion is generally natural abrasion, especially on
the peripheral insert which is applied with higher cutting speed. However,
this abrasion will finally result that the insert cutting edge cannot achieve
the tolerance and/or surface quality required for the machining.

In drilling operations, if flank and crater abrasion exceed certain values,
the inserts should be changed without delay for production security.

ﬁ Applications

W

Common drilling inclined face drilling

Cross-hole drilling Counter boring

Cal



BORING TOOL: orilling Tools

Indexable shallow drills -~

ZTDO02 2D

L

Indexable shallow drills

L4 |
e - Picture 1
Q
L E L B
8|
S B8 Picture 2
o
‘ 5 ‘ L
sealing screw
. . sealin
Basic dimension(mm) Insert screw| wrench screvs? Re
Type Stock Applicable inserts e thread style
@D |@D:1|@D2| L1 | L2 | L # P -

ZTD02-130-XP20-SP05-02
ZTD02-140-XP20-SP05-02
ZTD02-150-XP20-SP05-02
ZTD02-160-XP20-SP05-02
ZTD02-170-XP25-SP06-02
ZTD02-180-XP25-SP06-02
ZTD02-190-XP25-SP06-02
ZTD02-200-XP25-SP06-02
ZTD02-210-XP25-SP06-02
ZTD02-220-XP25-SP07-02
ZTD02-230-XP25-SP07-02
ZTD02-240-XP25-SP07-02
ZTD02-250-XP25-SP07-02
ZTD02-260-XP25-SP07-02
ZTD02-270-XP25-SP07-02
ZTD02-280-XP32-SP09-02
ZTD02-290-XP32-SP09-02
ZTD02-300-XP32-SP09-02
ZTD02-310-XP32-SP09-02
ZTD02-320-XP32-SP09-02
ZTD02-330-XP32-SP09-02
ZTD02-340-XP40-SP11-02
ZTD02-350-XP40-SP11-02
ZTD02-360-XP40-SP11-02
ZTD02-370-XP40-SP11-02
ZTD02-380-XP40-SP11-02
ZTD02-390-XP40-SP11-02
ZTD02-400-XP40-SP11-02
ZTD02-410-XP40-SP11-02
ZTD02-420-XP40-SP14-02
ZTD02-430-XP40-SP14-02
ZTD02-440-XP40-SP14-02
ZTD02-450-XP40-SP14-02
ZTD02-460-XP40-SP14-02
ZTD02-470-XP40-SP14-02
ZTD02-480-XP40-SP14-02
ZTD02-490-XP40-SP14-02
ZTD02-500-XP40-SP14-02

13 | 20 | 25 | 31 | 50 | 98 | SPGT050204-PM/EM | 160M2x4.3 WTO6IP
14 | 20 | 25 | 33 | 50 | 100 | SPGT050204-PM/EM | 160M2x4.3 WTO6IP
15 | 20 | 25 | 35 | 50 | 102 | SPGT050204-PM/EM | 160M2x4.3 WTO6IP
16 | 20 | 25 | 37 | 50 | 104 | SPGT050204-PM/EM | 160M2x4.3 WTO6IP
17 | 25 | 32 | 39 | 56 | 117 | SPGT060204-PM/EM | I60M2.2x5.5 | WTO7IP
18 | 25 | 32 | 41 | 56 | 119 | SPGT060204-PM/EM | I60M2.2x5.5 | WTO7IP
19 | 25 | 32 | 43 | 56 | 121 | SPGT060204-PM/EM | I60M2.2x5.5 | WTO7IP
20 | 25 | 32 | 45 | 56 | 123 | SPGT060204-PM/EM | I60M2.2%5.5 | WTO7IP
21 | 25 | 32 | 47 | 56 | 125 | SPGT060204-PM/EM | I60M2.2x5.5 |  WTO7IP
22 | 25 | 32 | 49 | 56 | 127 | SPGTO7T308-PM/EM | I60M2.5%6.5 | WTO7IP
23 | 25 | 32 | 51 | 56 | 129 | SPGTO7T308-PM/EM | I60M2.5%6.5 | WTO7IP --- - [Picture 1
24 | 25 | 32 | 53 | 56 | 131 | SPGTO7T308-PM/EM | I60M2.5%6.5 | WTO7IP
25 | 25 | 32 | 55 | 56 | 133 | SPGTO7T308-PM/EM | I60M2.5%6.5 | WTO7IP
26 | 25 | 32 | 57 | 56 | 135 | SPGTO7T308-PM/EM | I60M2.5%6.5 | WTO7IP
27 | 25 | 32 | 59 | 56 | 137 | SPGTO7T308-PM/EM | I60M2.5%6.5 | WTO7IP
28 | 32 | 37 | 61 | 60 | 146 | SPGT090408-PM/EM | 160M3.5%8 WT15IP
29 | 32 | 37 | 63 | 60 | 148 | SPGT090408-PM/EM | 160M3.5%8 WT15IP
30 | 32 | 37 | 65 | 60 | 150 | SPGT090408-PM/EM | 160M3.5%8 WT15IP
31 | 32 | 37 | 67 | 60 | 152 | SPGT090408-PM/EM | 160M3.5%8 WT15IP
32 | 32 | 37 | 69 | 60 | 154 | SPGT090408-PM/EM | 160M3.5%8 WT15IP
33 | 32 | 37 | 71 | 60 | 156 | SPGT090408-PM/EM | 160M3.5%8 WT15IP
34 | 40 | 47 | 73 | 70 | 173 | SPGT110408-PM/EM | 160M4x10 WT15IP
35 | 40 | 47 | 75 | 70 | 175 | SPGT110408-PM/EM | 160M4x10 WT15IP
36 | 40 | 47 | 77 | 70 | 177 | SPGT110408-PM/EM | 160M4x10 WT15IP
37 | 40 | 47 | 79 | 70 | 179 | SPGT110408-PM/EM | 160M4x10 WT15IP
38 | 40 | 47 | 81 | 70 | 181 | SPGT110408-PM/EM | 160M4x10 WT15IP
39 | 40 | 47 | 83 | 70 | 183 | SPGT110408-PM/EM | 160M4x10 WT15IP
40 | 40 | 47 | 85 | 70 | 185 | SPGT110408-PM/EM | 160M4x10 WT15IP
41 | 40 | 47 | 87 | 70 | 187 | SPGT110408-PM/EM | 160M4x10 WT15IP
42 | 40 | 52 | 89 | 70 | 199 | SPGT140512-PM/EM | 160M5x13 WT20IP
43 | 40 | 52 | 91 | 70 | 201 | SPGT140512-PM/EM | 160M5x13 WT20IP
44 | 40 | 52 | 93 | 70 | 203 | SPGT140512-PM/EM | 160M5x13 WT20IP
45 | 40 | 52 | 95 | 70 | 205 | SPGT140512-PM/EM | 160M5x13 WT20IP
46 | 40 | 52 | 97 | 70 | 207 | SPGT140512-PM/EM | 160M5x%13 WT20IP M8x8 | Rcl/4 [Picture 2
47 | 40 | 52 | 99 | 70 | 209 | SPGT140512-PM/EM | 160M5x%13 WT20IP
48 | 40 | 52 | 101 | 70 | 211 | SPGT140512-PM/EM | 160M5x13 WT20IP
49 | 40 | 52 | 103 | 70 | 213 | SPGT140512-PM/EM | 160M5x13 WT20IP
50 | 40 | 52 | 105 | 70 | 215 | SPGT140512-PM/EM | 160M5%13 WT20IP
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Drilling Tools B

ZTDO03 3D

L

Indexable shallow drills

Lo
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sealing screw
. . sealin
Basic dimension(mm) Insert screw| wrench screV\? Re
Type Stock Applicable inserts - thread style
@D |@D:1|@D2| L1 | L2 | L # o .

ZTD03-130-XP20-SP05-02
ZTD03-140-XP20-SP05-02
ZTDO03-150-XP20-SP05-02
ZTD03-160-XP20-SP05-02
ZTD03-170-XP25-SP06-02
ZTD03-180-XP25-SP06-02
ZTD03-190-XP25-SP06-02
ZTD03-200-XP25-SP06-02
ZTD03-210-XP25-SP06-02
ZTDO03-220-XP25-SP07-02
ZTD03-230-XP25-SP07-02
ZTD03-240-XP25-SP07-02
ZTD03-250-XP25-SP07-02
ZTD03-260-XP25-SP07-02
ZTD03-270-XP25-SP07-02
ZTDO03-280-XP32-SP09-02
ZTD03-290-XP32-SP09-02
ZTD03-300-XP32-SP09-02
ZTD03-310-XP32-SP09-02
ZTD03-320-XP32-SP09-02
ZTD03-330-XP32-SP09-02
ZTD03-340-XP40-SP11-02
ZTD03-350-XP40-SP11-02
ZTD03-360-XP40-SP11-02
ZTD03-370-XP40-SP11-02
ZTD03-380-XP40-SP11-02
ZTD03-390-XP40-SP11-02
ZTD03-400-XP40-SP11-02
ZTD03-410-XP40-SP11-02
ZTDO03-420-XP40-SP14-02
ZTD03-430-XP40-SP14-02
ZTD03-440-XP40-SP14-02
ZTD03-450-XP40-SP14-02
ZTD03-460-XP40-SP14-02
ZTD03-470-XP40-SP14-02
ZTDO03-480-XP40-SP14-02
ZTD03-490-XP40-SP14-02
ZTD03-500-XP40-SP14-02

13 | 20 | 25 | 44 | 50 | 111 | SPGT050204-PM/EM | 160M2x4.3 WTO6IP
14 | 20 | 25 | 47 | 50 | 114 | SPGT050204-PM/EM | 160M2x4.3 WTO6IP
15 | 20 | 25 | 50 | 50 | 117 | SPGT050204-PM/EM | 160M2x4.3 WTO06IP
16 | 20 | 25 | 53 | 50 | 120 | SPGT050204-PM/EM | 160M2x4.3 WTO06IP
17 | 25 | 32 | 56 | 56 | 134 | SPGT060204-PM/EM | I60M2.2x5.5 | WTO7IP
18 | 25 | 32 | 59 | 56 | 137 | SPGT060204-PM/EM | I60M2.2x5.5 | WTO7IP
19 | 25 | 32 | 62 | 56 | 140 | SPGT060204-PM/EM | I60M2.2x5.5 | WTO7IP
20 | 25 | 32 | 65 | 56 | 143 | SPGT060204-PM/EM | I60M2.2x5.5 | WTO7IP
21 | 25 | 32 | 68 | 56 | 146 | SPGT060204-PM/EM | I60M2.2x5.5 | WTO7IP
22 | 25 | 32 | 71 | 56 | 149 | SPGTO7T308-PM/EM | I60M2.5%x6.5 | WTO7IP
23 | 25 | 32 | 74 | 56 | 152 | SPGTO7T308-PM/EM | I60M2.5%6.5 | WTO7IP - --- Picture 1
24 | 25 | 32 | 77 | 56 | 155 | SPGTO7T308-PM/EM | I60M2.5%6.5 | WTO7IP
25 | 25 | 32 | 80 | 56 | 158 | SPGTO7T308-PM/EM | I60M2.5%6.5 | WTO7IP
26 | 25 | 32 | 83 | 56 | 161 | SPGTO7T308-PM/EM | I60M2.5%x6.5 | WTO7IP
27 | 25 | 32 | 86 | 56 | 164 | SPGTO7T308-PM/EM | I60M2.5%x6.5 | WTO7IP
28 | 32 | 37 | 89 | 60 | 174 | SPGT090408-PM/EM | 160M3.5%8 WT15IP
29 | 32 | 37 | 92 | 60 | 177 | SPGT090408-PM/EM | 160M3.5%8 WT15IP
30 | 32 | 37 | 95 | 60 | 180 | SPGT090408-PM/EM | 160M3.5x8 WT15IP
31 | 32 | 37 | 98 | 60 | 183 | SPGT090408-PM/EM | 160M3.5x8 WT15IP
32 | 32 | 37 | 101 | 60 | 186 | SPGT090408-PM/EM | 160M3.5x8 WT15IP
33 | 32 | 37 | 104 | 60 | 189 | SPGT090408-PM/EM | 160M3.5%8 WT15IP
34 | 40 | 47 | 107 | 70 | 207 | SPGT110408-PM/EM | 160M4x10 WT15IP
35 | 40 | 47 | 110 | 70 | 210 | SPGT110408-PM/EM | 160M4x10 WT15IP
36 | 40 | 47 | 113 | 70 | 213 | SPGT110408-PM/EM | 160M4x10 WT15IP
37 | 40 | 47 | 116 | 70 | 216 | SPGT110408-PM/EM | 160M4x10 WT15IP
38 | 40 | 47 | 119 | 70 | 219 | SPGT110408-PM/EM | 160M4x10 WT15IP
39 | 40 | 47 | 122 | 70 | 222 | SPGT110408-PM/EM | 160M4x10 WT15IP
40 | 40 | 47 | 125| 70 | 225 | SPGT110408-PM/EM | 160M4x10 WT15IP
41 | 40 | 47 | 128 | 70 | 228 | SPGT110408-PM/EM | 160M4x10 WT15IP
42 | 40 | 52 | 131 | 70 | 241 | SPGT140512-PM/EM | 160M5x13 WT20IP
43 | 40 | 52 | 134 | 70 | 244 | SPGT140512-PM/EM | 160M5x13 WT20IP
44 | 40 | 52 | 137 | 70 | 247 | SPGT140512-PM/EM | 160M5x13 WT20IP
45 | 40 | 52 | 140 | 70 | 250 | SPGT140512-PM/EM | 160M5x13 WT20IP
46 | 40 | 52 | 143 | 70 | 253 | SPGT140512-PM/EM | 160M5x13 WT20IP M8x8 | Rcl/4 Picture 2
47 | 40 | 52 | 146 | 70 | 256 | SPGT140512-PM/EM | 160M5x13 WT20IP
48 | 40 | 52 | 149 | 70 | 259 | SPGT140512-PM/EM | 160M5x13 WT20IP
49 | 40 | 52 | 152 | 70 | 262 | SPGT140512-PM/EM | 160M5x13 WT20IP
50 | 40 | 52 | 155 | 70 | 265 | SPGT140512-PM/EM | 160M5x13 WT20IP
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Indexable shallow drill
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BORING TOOL: orilling Tools

Indexable shallow drills -~

ZTD04 4D

L

Indexable shallow drills

L1 |
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sealing screw
. . sealin
Basic dimension(mm) Insert screw| wrench screV\? Re
Type Stock Applicable inserts - thread style
@D |@D1|@D2| L1 | L2 | L # o .

ZTD04-130-XP20-SP05-02
ZTD04-140-XP20-SP05-02
ZTD04-150-XP20-SP05-02
ZTD04-160-XP20-SP05-02
ZTD04-170-XP25-SP06-02
ZTD04-180-XP25-SP06-02
ZTD04-190-XP25-SP06-02
ZTD04-200-XP25-SP06-02
ZTD04-210-XP25-SP06-02
ZTDO04-220-XP25-SP07-02
ZTD04-230-XP25-SP07-02
ZTD04-240-XP25-SP07-02
ZTD04-250-XP25-SP07-02
ZTD04-260-XP25-SP07-02
ZTD04-270-XP25-SP07-02
ZTDO04-280-XP32-SP09-02
ZTD04-290-XP32-SP09-02
ZTD04-300-XP32-SP09-02
ZTD04-310-XP32-SP09-02
ZTD04-320-XP32-SP09-02
ZTD04-330-XP32-SP09-02
ZTD04-340-XP40-SP11-02
ZTD04-350-XP40-SP11-02
ZTD04-360-XP40-SP11-02
ZTD04-370-XP40-SP11-02
ZTD04-380-XP40-SP11-02
ZTD04-390-XP40-SP11-02
ZTD04-400-XP40-SP11-02
ZTD04-410-XP40-SP11-02
ZTDO04-420-XP40-SP14-02
ZTD04-430-XP40-SP14-02
ZTD04-440-XP40-SP14-02
ZTD04-450-XP40-SP14-02
ZTD04-460-XP40-SP14-02
ZTD04-470-XP40-SP14-02
ZTDO04-480-XP40-SP14-02
ZTD04-490-XP40-SP14-02
ZTD04-500-XP40-SP14-02

13 | 20 | 25 | 57 | 50 | 124 | SPGT050204-PM/EM | 160M2x4.3 WTO6IP
14 | 20 | 25 | 61 | 50 | 128 | SPGT050204-PM/EM | 160M2x4.3 WTO6IP
15 | 20 | 25 | 65 | 50 | 132 | SPGT050204-PM/EM | 160M2x4.3 WTO06IP
16 | 20 | 25 | 69 | 50 | 136 | SPGT050204-PM/EM | 160M2x4.3 WTO6IP
17 | 25 | 32 | 73 | 56 | 151 | SPGT060204-PM/EM | I60M2.2x5.5 | WTO7IP
18 | 25 | 32 | 77 | 56 | 155 | SPGT060204-PM/EM | I60M2.2x5.5 | WTO7IP
19 | 25 | 32 | 81 | 56 | 159 | SPGT060204-PM/EM | I60M2.2x5.5 | WTO7IP
20 | 25 | 32 | 85 | 56 | 163 | SPGT060204-PM/EM | I60M2.2x5.5 | WTO7IP
21 | 25 | 32 | 89 | 56 | 167 | SPGT060204-PM/EM | I60M2.2x5.5 | WTO7IP
22 | 25 | 32 | 93 | 56 | 171 | SPGT07T308-PM/EM | I60M2.5%6.5 | WTO7IP
23 | 25 | 32 | 97 | 56 | 175 | SPGTO7T308-PM/EM | I60M2.5x6.5 | WTO7IP - - Picture 1
24 | 25 | 32 | 101 | 56 | 179 | SPGTO7T308-PM/EM | I60M2.5x6.5 | WTO7IP
25 | 25 | 32 | 105 | 56 | 183 | SPGT07T308-PM/EM | I60M2.5x6.5 | WTO7IP
26 | 25 | 32 | 109 | 56 | 187 | SPGT07T308-PM/EM | I60M2.5%6.5 | WTO7IP
27 | 25 | 32 | 113 | 56 | 191 | SPGT07T308-PM/EM | I60M2.5%6.5 | WTO7IP
28 | 32 | 37 | 117 | 60 | 202 | SPGT090408-PM/EM | 160M3.5%8 WT15IP
29 | 32 | 37 | 121 | 60 | 206 | SPGT090408-PM/EM | 160M3.5x8 WT15IP
30 | 32 | 37 | 125 | 60 | 210 | SPGT090408-PM/EM | 160M3.5x8 WT15IP
31 | 32 | 37 | 129 | 60 | 214 | SPGT090408-PM/EM | 160M3.5x8 WT15IP
32 | 32 | 37 | 133 | 60 | 218 | SPGT090408-PM/EM | 160M3.5x8 WT15IP
33 | 32 | 37 | 137 | 60 | 222 | SPGT090408-PM/EM | 160M3.5x8 WT15IP
34 | 40 | 47 | 141 | 70 | 241 | SPGT110408-PM/EM | 160M4x10 WT15IP
35 | 40 | 47 | 145 | 70 | 245 | SPGT110408-PM/EM | 160M4x10 WT15IP
36 | 40 | 47 | 149 | 70 | 249 | SPGT110408-PM/EM | 160M4x10 WT15IP
37 | 40 | 47 | 153 | 70 | 253 | SPGT110408-PM/EM | 160M4x10 WT15IP
38 | 40 | 47 | 157 | 70 | 257 | SPGT110408-PM/EM | 160M4x10 WT15IP
39 | 40 | 47 | 161 | 70 | 261 | SPGT110408-PM/EM | 160M4x10 WT15IP
40 | 40 | 47 | 165 | 70 | 265 | SPGT110408-PM/EM | 160M4x10 WT15IP
41 | 40 | 47 | 169 | 70 | 269 | SPGT110408-PM/EM | 160M4x10 WT15IP
42 | 40 | 52 | 173 | 70 | 283 | SPGT140512-PM/EM | 160M5x13 WT20IP
43 | 40 | 52 | 177 | 70 | 287 | SPGT140512-PM/EM | 160M5%13 WT20IP
44 | 40 | 52 | 181 | 70 | 291 | SPGT140512-PM/EM | 160M5x13 WT20IP
45 | 40 | 52 | 185 | 70 | 295 | SPGT140512-PM/EM | 160M5%13 WT20IP
46 | 40 | 52 | 189 | 70 | 299 | SPGT140512-PM/EM | 160M5x13 WT20IP M8x8 | Rcl/4 Picture 2
47 | 40 | 52 | 193 | 70 | 303 | SPGT140512-PM/EM | 160M5x13 WT20IP
48 | 40 | 52 | 197 | 70 | 307 | SPGT140512-PM/EM | 160M5x13 WT20IP
49 | 40 | 52 | 201 | 70 | 311 | SPGT140512-PM/EM | 160M5x13 WT20IP
50 | 40 | 52 | 205 | 70 | 315 | SPGT140512-PM/EM | 160M5x%13 WT20IP

5
o
]
%
k-2
=
"
w
=
=N
=)
=
o
=.

M6x6 | Rcl/4 Picture 2

RIS 21 21 21 21 1 21 Sl 28 21 2 2 21 2l 28 21 i 21 21 i 28 21 21 S SN S 28 S ) 2

>

A Stock available  /AMake-to-order
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Drilling Tools B

ZTDO05 5D

L

Indexable shallow drills

Lo

L1 |
" — ) 5'5 Picture 1
Q (SIS
L E L B |

8 % Qg Picture2
&
‘ 5 ‘ L
sealing screw
Basic dimension(mm) Insert screw| wrench s;a:::‘:\? Re
Type Stock Applicable inserts - style
@D |@D1|@D2| L1 | L2 | L # o - - thread

ZTD05-170-XP25-SP06-02 17 | 25 | 32 | 90 | 56 | 168 | SPGT060204-PM/EM | 160M2.2x5.5 | WTO7IP
ZTD05-180-XP25-SP06-02 18 | 25 | 32 | 95 | 56 | 173 | SPGT060204-PM/EM | 160M2.2x5.5 | WTO7IP
ZTD05-190-XP25-SP06-02 19 | 25 | 32 | 100 | 56 | 178 | SPGT060204-PM/EM | 160M2.2x5.5 | WTO7IP
ZTD05-200-XP25-SP06-02 20 | 25 | 32 | 105 | 56 | 183 | SPGT060204-PM/EM | I60M2.2%x5.5 | WTO7IP
ZTD05-210-XP25-SP06-02 21 | 25 | 32 | 110 | 56 | 188 | SPGT060204-PM/EM | I60M2.2%x5.5 | WTO7IP
ZTD05-220-XP25-SP07-02 22 | 25 | 32 | 115 | 56 | 193 | SPGTO7T308-PM/EM | I60M2.5%6.5 | WTO7IP
ZTD05-230-XP25-SP07-02 23 | 25 | 32 | 120 | 56 | 198 | SPGTO7T308-PM/EM | I60M2.5%6.5 | WTO7IP
ZTDO05-240-XP25-SP07-02 24 | 25 | 32 | 125 | 56 | 203 | SPGTO7T308-PM/EM | I60M2.5%6.5 | WTO7IP
ZTD05-250-XP25-SP07-02 25 | 25 | 32 | 130 | 56 | 208 | SPGT07T308-PM/EM | 160M2.5x6.5 | WTO7IP --- [Picture 1

ZTDO05-260-XP25-SP07-02 26 | 25 | 32 | 135 | 56 | 213 | SPGTO7T308-PM/EM | I60M2.5%6.5 | WTO7IP

ZTDO05-270-XP25-SP07-02 27 | 25 | 32 | 140 | 56 | 218 | SPGTO7T308-PM/EM | I60M2.5%6.5 | WTO7IP

ZTDO05-280-XP32-SP09-02 28 | 32 | 37 | 145 | 60 | 230 | SPGT090408-PM/EM | 160M3.5%8 WT15IP

ZTDO05-290-XP32-SP09-02 29 | 32 | 37 | 150 | 60 | 235 | SPGT090408-PM/EM | 160M3.5%8 WT15IP

ZTDO05-300-XP32-SP09-02 30 | 32 | 37 | 155 | 60 | 240 | SPGT090408-PM/EM | 160M3.5%8 WT15IP

ZTDO05-310-XP32-SP09-02 31 | 32 | 37 | 160 | 60 | 245 | SPGT090408-PM/EM | 160M3.5%8 WT15IP

ZTD05-320-XP32-SP09-02 32 | 32 | 37 | 165 | 60 | 250 | SPGT090408-PM/EM | 160M3.5%8 WT15IP

%)
=)
=)
=1
=]
s
=
=)

ZTD05-330-XP32-SP09-02 33 | 32 | 37 | 170 | 60 | 255 | SPGT090408-PM/EM | 160M3.5%8 WT15IP

ZTDO05-340-XP40-SP11-02 34 | 40 | 47 | 175 | 70 | 275 | SPGT110408-PM/EM | 160M4x10 WT15IP

ZTD05-350-XP40-SP11-02
ZTD05-360-XP40-SP11-02
ZTD05-370-XP40-SP11-02
ZTD05-380-XP40-SP11-02
ZTD05-390-XP40-SP11-02
ZTD05-400-XP40-SP11-02
ZTD05-410-XP40-SP11-02
ZTD05-420-XP40-SP14-02
ZTD05-430-XP40-SP14-02

35 | 40 | 47 | 180 | 70 | 280 | SPGT110408-PM/EM | 160M4x10 WT15IP

36 | 40 | 47 | 185 | 70 | 285 | SPGT110408-PM/EM | 160M4x10 WT15IP

37 | 40 | 47 | 190 | 70 | 290 | SPGT110408-PM/EM | 160M4x10 WT15IP

Indexable shallow drill

M6x6 | Rcl/4 Picture 2
38 | 40 | 47 | 195 | 70 | 295 | SPGT110408-PM/EM | 160M4x10 WT15IP

39 | 40 | 47 | 200 | 70 | 300 | SPGT110408-PM/EM | 160M4x10 WT15IP

40 | 40 | 47 | 205 | 70 | 305 | SPGT110408-PM/EM | 160M4x10 WT15IP

41 | 40 | 47 | 210 | 70 | 310 | SPGT110408-PM/EM | 160M4x10 WT15IP

42 | 40 | 52 | 215 | 70 | 325 | SPGT140512-PM/EM | 160M5x13 WT20IP

43 | 40 | 52 | 220 | 70 | 330 | SPGT140512-PM/EM | 160M5x%13 WT20IP

ZTDO05-440-XP40-SP14-02 44 | 40 | 52 | 225 | 70 | 335 | SPGT140512-PM/EM | 160M5x%13 WT20IP

ZTDO05-450-XP40-SP14-02 45 | 40 | 52 | 230 | 70 | 340 | SPGT140512-PM/EM | 160M5x%13 WT20IP

ZTD05-460-XP40-SP14-02 46 | 40 | 52 | 235 | 70 | 345 | SPGT140512-PM/EM | 160M5x%13 WT20IP M8x8 | Rcl/4 Picture 2

ZTD05-470-XP40-SP14-02 47 | 40 | 52 | 240 | 70 | 350 | SPGT140512-PM/EM | 160M5x%13 WT20IP

ZTDO05-480-XP40-SP14-02 48 | 40 | 52 | 245 | 70 | 355 | SPGT140512-PM/EM | 160M5x%13 WT20IP

SIS S 2 S S S S SN S SN N Sl N N S S S Sl S S B S B N o

ZTDO05-490-XP40-SP14-02 49 | 40 | 52 | 250 | 70 | 360 | SPGT140512-PM/EM | 160M5x13 WT20IP

ZTD05-500-XP40-SP14-02

>

50 | 40 | 52 | 255 | 70 | 365 | SPGT140512-PM/EM | 160M5x13 WT20IP

A Stock available  AMake-to-order

Co5



BORING TOOL: orilling Tools

Indexable shallow drills -~~~

Indexable shallow drills

™
3D
0
’r' gy A
L d——
L -,
Basic dimension(mm) Screw Wrench
Type Stock Applicable

D | Dr | D2 | Lo | Lt | L inserts f‘ -’..-"-.
ZD03-160-XP25-WC03-02 A 16 25 32 56 52 129 WCMX030208 | 160M2.5X 6.5 WTO7IP
ZD03-170-XP25-WC03-02 A 17 25 32 56 55 133 WCMX030208 | 160M2.5X 6.5 WTO7IP
ZD03-180-XP25-WC03-02 A 18 25 32 56 58 137 WCMX030208 | 160M2.5X 6.5 WTO7IP
ZD03-190-XP25-WC03-02 A 19 25 32 56 61 140 WCMX030208 | 160M2.5X 6.5 WTO7IP
ZD03-200-XP25-WC03-02 A 20 25 32 56 64 143 WCMX030208 | 160M2.5X 6.5 WTO7IP
ZD03-210-XP25-WC04-02 A 21 25 45 56 67 153 WCMX040208 | I60M2.5X6.5T | WTOSIP
ZD03-220-XP25-WC04-02 A 22 25 45 56 70 156 WCMX040208 | I60M2.5X6.5T | WTOSIP
ZD03-230-XP25-WC04-02 A 23 25 45 56 73 159 WCMX040208 | I60M2.5X6.5T | WTOSIP
ZD03-240-XP25-WC04-02 A 24 25 45 56 76 162 WCMX040208 | I60M2.5X6.5T | WTOSIP
ZD03-250-XP25-WC04-02 A 25 25 45 56 79 165 WCMX040208 |I60M2.5X6.5T | WTOSIP
ZD03-260-XP32-WC05-02 A 26 32 55 60 83 176 WCMX050308 160M3X 7 WT09IP
ZD03-270-XP32-WC05-02 A 27 32 55 60 86 180 WCMX050308 I60M3X 7 WT09IP
ZD03-280-XP32-WC05-02 A 28 32 55 60 89 184 WCMX050308 I60M3X 7 WT09IP
g ZD03-290-XP32-WC05-02 A 29 32 55 60 92 188 WCMX050308 I60M3X 7 WTO9IP
% ZD03-300-XP32-WC05-02 A 30 32 55 60 95 192 WCMX050308 160M3X 7 WTO9IP
% ZD03-310-XP40-WC06-02 A 31 40 60 70 98 203 WCMX06T308 160M3 X 7 WT09IP
E_ ZD03-320-XP40-WC06-02 A 32 40 60 70 101 206 WCMX06T308 160M3 X 7 WT09IP
= ZD03-330-XP40-WC06-02 A 33 40 60 70 104 209 WCMX06T308 I60M3X 7 WT09IP
ZD03-340-XP40-WC06-02 A 34 40 60 70 107 212 WCMX06T308 160M3X 7 WTO09IP
ZD03-350-XP40-WC06-02 A 35 40 60 70 110 215 WCMX06T308 I60M3X 7 WT09IP
ZD03-360-XP40-WC06-02 A 36 40 60 70 113 218 WCMX06T308 160M3X 7 WTO9IP
ZD03-370-XP40-WC06-02 A 37 40 60 70 116 221 WCMX06T308 I60M3X 7 WTO9IP
ZD03-380-XP40-WC06-02 A 38 40 60 70 119 225 WCMX06T308 160M3 X 7 WT09IP
ZD03-390-XP40-WC06-02 A 39 40 60 70 122 228 WCMX06T308 160M3 X 7 WT09IP

A Stock available  AMake-to-order

Co6
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Drilling Tools

Indexable shallow drills

A Stock available  AMake-to-order

"
;w ~ ~u A
L
s \ L9
%W*\
N
Basic dimension(mm) Applicabl Screw Wrench
icable
Type Stock pp t
D | Do | D2 | L2 | Lu L IS f‘ -’,—"-.-
ZD03-400-XP40-WC06-02 A 40 40 60 70 125 231 WCMX06T308 160M3X 7 WTO9IP
ZD03-410-XP40-WC06-02 A 41 40 60 70 128 234 WCMX06T308 160M3X 7 WTO9IP
ZD03-420-XP40-WC08-02 A 42 40 60 70 131 239 WCMX080412 | I60M3.5X10.4 | WT15IP
ZD03-430-XP40-WC08-02 A 43 40 60 70 134 242 WCMX080412 |160M3.5X10.4 | WT15IP
ZD03-440-XP40-WC08-02 A 44 40 60 70 137 245 WCMX080412 |160M3.5X10.4 | WT15IP
ZD03-450-XP40-WC08-02 A 45 40 60 70 140 248 WCMX080412 |I60M3.5X10.4 | WT15IP
ZD03-460-XP40-WC08-02 A 46 40 60 70 143 251 WCMX080412 |160M3.5X10.4 | WT15IP
ZD03-470-XP40-WC08-02 A 47 40 60 70 146 253 WCMX080412 | 160M3.5X10.4 | WT15IP
ZD03-480-XP40-WC08-02 A 48 40 70 70 149 255 WCMX080412 |160M3.5X10.4 | WT15IP
ZD03-490-XP40-WC08-02 A 49 40 70 70 152 257 WCMX080412 |I160M3.5X10.4 | WT15IP
ZD03-500-XP40-WC08-02 A 50 40 70 70 155 259 WCMX080412 |I160M3.5X10.4 | WT15IP
ZD03-510-XP40-WC08-02 A 51 40 70 70 158 261 WCMX080412 |I160M3.5X10.4 | WT15IP
ZD03-520-XP40-WC08-02 A 52 40 70 70 161 263 WCMX080412 | 160M3.5X10.4 | WT15IP 2
e
ZD03-530-XP40-WC08-02 A 53 40 70 70 164 265 WCMX080412 | 160M3.5X10.4 | WT15IP =
=
ZD03-540-XP40-WC08-02 A 54 40 70 70 167 267 WCMX080412 | 160M3.5X10.4 | WT15IP =
‘a
ZD03-550-XP40-WC08-02 A 55 40 70 70 170 269 WCMX080412 | 160M3.5X10.4 | WT15IP "
ZD03-560-XP40-WC08-02 A 56 40 70 70 173 271 WCMX080412 | 160M3.5X10.4 | WT15IP E
ZD03-570-XP40-WC08-02 A 57 40 70 70 176 273 WCMX080412 | 160M3.5X10.4 | WT15IP _5
(2]
ZD03-580-XP40-WC08-02 A 58 40 70 70 179 275 WCMX080412 | I160M3.5X10.4 | WT15IP =
U
=
[
b}
o=
=

Co7



BORING TOOL: orilling Tools

Shallow drills code key -~ -

/

S
i Inscribed Circle| Thi i Inscribed Circle| Thj
r ) CO% | ) g O o] % Tolrance(n) | g ey oo
Code Insert sha p Tolerance(mm) Tolerance(mm)
A +0.005 10.025 10.025 J +0.005 +0.05-+0.13 | +0.025
F +0.005 +0.013 +0.025 K +0.013 +0.05-+0.13 | +0.025
S
(o3 +0.013 +0.025 +0.025 L +0.025 +0.05-+0.13 | +0.025
H 10.013 +0.013 +0.025 M +0.08-+0.18 | +0.05-+0.13 | +0.13
w ‘ E +0.025 +0.025 +0.025 N +0.08-+0.18 | +0.05-+0.13 | +0.025
80°
& G +0.025 +0.025 +0.13 U +0.13-£0.38 | +0.08-+0.25| +0.13

Insert shape / code Tolerance

. IEOR

Cleara::nuct(tair?g%ldeg%f e Chipbreaker and clamping system

Code Clz?lrgalgce Code Clz?lg}gce - - Metric - -
" Code W"h{mhm \évr']tiglt\)’ye'm;f.t Section plane of Insert| Code thm{g“"““ \f:vﬁtigmg'fel{t Section plane of Insert
Eé‘ -_— > 65°
g A B B | With | Without N |without| without | ]
= 1= L5
z >65°
g H | with |Single-side R |Without| Single-side Q
[’}
&
Cc D > 65°
*Er 15° C | with | Without ﬁ F | Without| Double-side| [ ]
> 65°
J | With |Double-side A | win | wiou | \ ] T/
E F -
20° 25 <65°
W | With | Without ﬁ M | wih | singleside | (][]
<65°
G N| O T | With | Single-side G | With |Double-side @
30° o
<65°
Q | With Without X o= = Special
Other
P 0 clearance <65°
11° angle U With | Double-side

Co8
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Drilling Tools

Thickness is defined as the height from the bottom of insert to the highest part of cutting edge.
Insert thickness Insert thickness
Code (mm) Code (mm)
00 0.79 05 5.96
Length b b
ol W o] S TO 0.99 T5 5.95
01 1.59 06 6.35
03 3.8
T 1.98 T6 6.75
e 43 02 2.38 07 7.94
& 5.4 T2 2.58 09 9.52
06 6.5 635 03 3.18 T9 9.72
08 87 8.0 T3 3.97 1 11.11
09 9.525 04 4.76 12 12.70
1 12.7 T4 4.96

2

08 E-IE

Code Description Code Description
04 0.4mm R Right hand
08 0.8mm L Left hand
12 1.2mm 9 N Neutral )
L R
[ 5 e
£
1.1;1 L 1]
I.—l o Y
BRSSP . L,
- . !' HI h.
i S "
- =5
ﬂ e W |
T
= i s

C99

%
=)
=]
=
s
0

Shallow drills code key
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— ZTDapplicable inserts

Basic dimension(mm) Grade
Type
YBG205 YBG212
L al1.Cc S ad r h )
(peripheral edge) (inner edge)
SPGT050204-PM 5 5 2.38 2.2 0.4 * *
SPGT060204-PM 6 6 2.38 2.6 0.4 * *
SPGT07T308-PM 7.94 7.94 3.97 2.8 0.8 * *
SPGT090408-PM 9.8 9.8 43 4.2 0.8 * *
SPGT110408-PM 11.5 11.5 4.76 4.4 0.8 * *
SPGT140512-PM 14.3 14.3 5.2 8.1/ 1.2 * *

% Recommended grade (always stock available)

@ Available grade (always stock available)

O Make-to-order

Basic dimension(mm) Grade
Type
YBG205 YBG212
L a1.C S ad r . )
(peripheral edge) (inner edge)
SPGT050204-EM 5 5 2.38 2.2 0.4 * *
SPGT060204-EM 6 6 2.38 2.6 0.4 * *
SPGTO07T308-EM 7.94 7.94 3.97 2.8 0.8 * *
SPGT090408-EM 9.8 9.8 43 42 0.8 * *
SPGT110408-EM 11.5 11.5 4.76 44 0.8 * *
SPGT140512-EM 14.3 14.3 5.2 685 1.2 * *

C100

% Recommended grade (always stock available)

@ Available grade (always stock available)

-EM chipbreaker characteristics

O Make-to-order

Recommended chipbreaker for M kind materials drilling.
With G-class accuracy, sharp cutting edges, and high
strength, better performance of resist impacts. Inserts
meet the required of machining adhesive material, It is also
properly suited for machining Austenite Stainless steel etc

adhesive materials.



Drilling Tools

— ZTDO03applicable inserts ~

.53 -PG
P
Basic dimension(mm) Grade
Type
L agl1.C S d r YBG202
WCMX030208R-53 3.8 5.56 2.38 2.8 0.8 *
WCMX040208R-53 43 6.35 2.38 3.1 0.8 *
WCMX050308R-53 5.4 7.94 3.18 32 0.8 *
WCMX06T308R-53 6.5 9.525 3.97 37 0.8 *
WCMX080412R-53 8.7 12.7 4.76 43 1.2 *
WCMX030208R-PG 3.8 5.56 2.38 2.8 0.8 *
WCMX040208R-PG 4.3 6.35 2.38 31 0.8 *
WCMX050308R-PG 5.4 7.94 3.18 3.2 0.8 *
WCMX06T308R-PG 6.5 9.525 3.97 37 0.8 *
WCMX080412R-PG 8.7 12.7 4.76 43 1.2 *

% Recommended grade (always stock available) @ Available grade (always stock available) O Make-to-order

-P G chipbreaker characteristics

Unique design of corrugated edge ensures high edge strength
and good chip breaking performance, for machining of carbon
steel and alloy steel.

-53 chipbreaker characteristics

i Sharp cutting edge beneficial to gaining low
roughness surface, mainly applicable for low load
cutting of aluminum alloy, mild steel and cast iron.

Optional accessories for ZTD drills (813-@33)

drill diameter shank adapter D1 L1 L H Rc thread
?13-016 XP20 ZTD-XP20-THIN 18 4.23 13 14 Rc 1/8
0 type seal figure _

! 3 @17-027 XP25 ZTD-XP25-THIN 22 4.65 17 17 Rc 1/8

3

,,+I£5

&

L% @28-033 XP32 ZTD-XP32-THIN 29 5.65 21 22 Rc 1/4
L

Note: As standard, ZTD drills do not include adapter. Please order separately if it is needed.

-
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BORING TOOL: orilling Tools

Technical information for shallow drills -~~~

W Initial drill penetration

Initial drill penetration is an important factor for successful drilling. One way of ensuring good hole quality is to make sure the
penetration surface of the workpiece is vertical to the drill centre axis. In addition, an indexable drill can carry out initial penetration
of convex, concave, inclined and irregular surfaces by adjusting feed rates.

Workpiece surface Countermeasures

For a convex surface, the conditions are relatively good and the centre of the drill
ideally makes contact with the workpiece first, thus normal feed can be adopted.

T When penetrating an inclined surface, the cutting edges will be unevenly loaded, which
— 7“0 — may result in the premature drill abrasion. If the angle of the inclined surface is larger
> than 2°, the feed should be reduced to 1/3 of the value recommended for the drill.
[ ——
. 7 - When drilling into concave surface, drill center axis normally tends to go off-center, the
d@ feed should be reduced to 1/3 of the value recommended for the drill.
T When drilling into non-symmetric curved surfaces, the drill tends to deviate from the
— dg centre because it is penetrating an inclined surface. The feed should be reduced to
= lower than the value recommended for the initial penetration of concave surfaces.
I When drilling into irregular surface, the insert faces the risk of chipping, which may
— — — also occur when drilling through the workpiece. Therefore, the feed rate should be

€

reduced.

Ve

@ Cutting speed(Vc)

Ve (m/min): cutting speed
Dc(mm): drill diameter
n (rev/min): rotating speed

N

Calculations for shallow drilling

® Feed speed

Vs (mm/min): feed speed
fr (mm/rev): feed rate per revolution
n (rev/min): spindle speed

Vi= fr xn (mm/min)

@ Example

Spindle speed is1600 rev/min, drill diameter is
20mm, thus cutting speed is:

_ Dexmxn_ 20x3.14x1600 )
ve= S0 = 500 = 100 (m/min)

@® Machining time

Te (mMin): machining time

n (rev/min): spindle speed

@ Example

Drilling a hole with a diameter of 20mm and a depth of

40mm, cutting speed is 100m/min and feed rate per
revolution is 0.1mm/rev. Calculate the drilling time.

"= Ve x 1000 _ 100 x 1000

Dexx 0x31a 1600 (rev/min)
_ laxi _ 40x1 .
Tc= wxfr - 1600% 01 0.25 (min)

C102

fr (mm/rev): feed rate per revolution
i: number of holes Id (mm): drilling depth

€ Example

Spindle speed is1500 rev/min, feed rate per
revolution is 0.1mm/rev, thus feed speed is:

Vi= fr xn =0.1x1500 = 150 (mm/min)

@® Metal removal rate

Q (cm%min): metal removal rate
Dc(mm): drill diameter
Vs (mm/min): feed speed

Vi X x D¢?

Q=—Zx1000

¢ Example

Drill diameter is 20mm, feed speed is 160mm/rev,
thus metal removal rate is:

Vi xaxDc’
4x1000

160x3.14x20°

Q= 4%1000

=50.24 (cm*/min)




/ Recommended cutting parameters for shallow drills \

1SO Materials Hardness HB Diameter Dc Feed rate fn Cutting sp.eed Ve
mm mm/r m/min

13.0-21.0 0.05-0.09
22.0-33.0 0.05-0.09

Carbon steel 80-200 34.0-41.0 0.06-0.10 200(170-240)
42.0-50.0 0.07-0.11
51.0-58.0 0.08-0.12
13.0-21.0 0.05-0.09
22.0-33.0 0.05-0.12

Low alloy steel 150-260 34.0-41.0 0.06-0.14 170(140-220)
42.0-50.0 0.08-0.16
51.0-58.0 0.10-0.20
13.0-21.0 0.05-0.09
22.0-33.0 0.05-0.12

Hign alloy steel 150-320 34.0-41.0 0.06-0.16 150(120-180)
42.0-50.0 0.08-0.18
51.0-58.0 0.10-0.22
13.0-21.0 0.05-0.08
22.0-33.0 0.05-0.08

Cast steel 180-250 34.0-41.0 0.06-0.10 140(120-170)
42.0-50.0 0.07-0.11
51.0-58.0 0.07-0.12
13.0-21.0 0.05-0.09
Stainless steel 22.0-33.0 0.05-0.12

Ferrite 150-270 34.0-41.0 0.06-0.16 160(110-230)
Martensite 42.0-50.0 0.08-0.18
nn 51.0-58.0 0.10-0.22
13.0-21.0 0.05-0.09
22.0-33.0 0.05-0.11

Austenite 150-275 34.0-41.0 0.06-0.13 140(110-220)
42.0-50.0 0.08-0.14
51.0-58.0 0.10-0.16
13.0-21.0 0.05-0.10
22.0-33.0 0.05-0.14

e 150-230 34.0-41.0 0.08-0.16 160(120-220)
rron 42.0-50.0 0.10-0.20
51.0-58.0 0.12-0.24
13.0-21.0 0.05-0.10
22.0-33.0 0.05-0.14

Gray cast iron 150-220 34.0-41.0 0.08-0.16 200(170-240)
42.0-50.0 0.10-0.20
51.0-58.0 0.12-0.24
13.0-21.0 0.05-0.09
22.0-33.0 0.05-0.12

Mol et 160-250 34.0-41.0 0.06-0.14 160(130-200)
ron 42.0-50.0 0.08-0.16
51.0-58.0 0.10-0.20
13.0-21.0 0.05-0.10
22.0-33.0 0.05-0.14

N‘r’:eget;rl‘;us 60-110 34.0-41.0 0.08-0.16 300(250-350)
42.0-50.0 0.10-0.20
51.0-58.0 0.12-0.24

C103

%
=)
=]
|
s
8

Technical information for shallow drills



BORING TOOL Reaming Tools

Solid carbide reamers OVErVIEW ~ - - oo

/ Solid carbide reamers overview \
Workpiece material Page
o K "

Diameter“ » B9
Name Type Shape z u0|20| 0 22| 0 |2Z|2eT B |55
range = |0 |0y | B (g | L |88 84| Q. 5
g2 o3 (05| 2 |85 |38 K225 5 33

2 | 3 5|5 | 5| @ 3 3 8 |&

@ o | 9 c| = 28 3l = @

| 3| ») 3 3/2| 2 5 5 |8

e | 2| 8| °>

Right helical 310 —— " Ba-2 | oo 107 | C11
flute reamer 101H7 s -220 €107 | C110
S"f‘éﬂ'&:é'r“‘e 3102H7 —— 24-220 o|o|o C108 | C110
ﬂLﬁg ?ee;ﬁae'r 3103H7 ] @4-320 o|lo| o C109 | €110

OVery suitable OSuitable

/ Solid carbide reamers icons information \

M Precision class of reamed hole @ Shank type
The precision class of reamed hole f
H7 reaches H7 specified in GB/T1800-1804 i " Straight shank
/ Solid carbide reamer code key \
Code Description Code Description
Code Description L R EPILTE The precision class of reamed hole
2 Straight flute H7 | reaches H7 specified in GB/T1800-
3 Reamer
Left chip flute 1804

Type of flute Precision class of reamed hole

EI él 085

Shank type Mode of cooling Specmcatlon

Code Description Code Description Code Description
1 Straight shank 0 External coolant

2 Square straight shank as per DIN10 1 Internal coolant

5 Straight shank as per DIN6535ha

9 Tapered shank

Tool type

20
@D
D
3.
S
gl
o !
=

0

MIIAIIAO SIDUIBI IPIGIRD PIjOS

0850 Diameter is 8.5mm
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3101H7
— I sl F-— —- @ i[
‘ I3
I
H7 []
Basic dimension(mm) Recommended grade
Type Number of tooth
d1 dzch7) I1 I3 YK10F

3101H7-0400 4.0 3.55 56 20 4 PAS
3101H7-0450 4.5 4.00 63 22 6 PAG
3101H7-0500 5.0 4.00 63 22 6 ¥
3101H7-0550 &5 5.00 63 22 6 ¥
3101H7-0600 6.0 5.00 63 22 6 ¥
3101H7-0650 6.5 5.00 63 22 6 bAS
3101H7-0700 7.0 6.30 71 25 6 AS
3101H7-0750 7.5 6.30 71 25 6 PAS
3101H7-0800 8.0 6.30 71 25 6 S
3101H7-0850 8.5 8.00 71 25 6 w
3101H7-0900 9.0 8.00 71 25 6 *
3101H7-0950 9.5 8.00 71 25 6 *
3101H7-1000 10.0 8.00 71 25 6 PAe
3101H7-1050 10.5 8.00 71 25 6 A¢
3101H7-1100 11.0 10.00 80 28 6 PAY
3101H7-1150 11.5 10.00 80 28 6 PAS
3101H7-1200 12.0 10.00 80 28 6 PAd
3101H7-1250 12.5 10.00 80 28 6 *x
3101H7-1300 13.0 10.00 80 28 6 *
3101H7-1350 13.5 12.5 90 32 6 PAd
3101H7-1400 14.0 12.5 90 32 6 PAS
3101H7-1450 14.5 12.5 90 32 6 PAG
3101H7-1500 15.0 12.5 90 32 6 ¥
3101H7-1550 15.5 125 90 32 6 AS
3101H7-1600 16.0 12.5 90 32 6 ¥
3101H7-1700 17.0 12.5 90 32 6 Ae
3101H7-1800 18.0 16.00 100 36 6 PAS
3101H7-1900 19.0 16.00 100 36 6 w
3101H7-2000 20.0 16.00 100 36 6 *

B> Applicable material table

¢ Recommended grade ( produce according to order)

OVery suitable OSuitable

Workpiece material

Grade ; Carbon Pre-hardened steel, Hardened steel : . Heat
MHI:gjteEI steel, Sti{gﬁss Castiron g‘;‘t’ﬁ'r'ﬁﬁ Aluarm)num oy | resistant
<180 | Alloy steel | ~40HRC | ~50HRC | ~60HRC y y alloy
YK10F O @) (@) (©)
Codm Cutting pa@ Technical infor{ati;nj
C106 C110 C111-C113

C107
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Solid carbide reamer with straight

shank and right helical flute




BORING TOOL Reaming Tools

Solid carbide reamer with straight shank and right helical flute -~

Solid carbide reamer with straight shank and straight flute ~
3102H7
—_— SE—— = |
I3
H7 D I1
Basic dimension(mm) Recommended grade
Type Number of tooth
d1 dzch7) Ia I3 YK10F
3102H7-0400 4.0 3.55 56 20 4 ¥
3102H7-0450 4.5 4.00 63 22 6 Y
3102H7-0500 5.0 4.00 63 22 6 ¥
3102H7-0550 5.5 5.00 63 22 6 ¥
3102H7-0600 6.0 5.00 63 22 6 Yo
3102H7-0650 6.5 5.00 63 22 6 e
3102H7-0700 7.0 6.30 71 25 6 e
3102H7-0750 7.5 6.30 71 25 6 *
3102H7-0800 8.0 6.30 71 25 6 e
3102H7-0850 8.5 8.00 71 25 6 %
3102H7-0900 9.0 8.00 71 25 6 %
3102H7-0950 9.5 8.00 71 25 6 A
3102H7-1000 10.0 8.00 71 25 6 A
3102H7-1050 10.5 8.00 71 25 6 A
3102H7-1100 11.0 10.00 80 28 6 e
3102H7-1150 11.5 10.00 80 28 6 ¥
3102H7-1200 12.0 10.00 80 28 6 ¥
3102H7-1250 12.5 10.00 80 28 6 ¥
= 3102H7-1300 13.0 10.00 80 28 6 ¥
§ 3102H7-1350 135 12.5 9 32 6 Fo
3 3102H7-1400 14.0 12.5 90 32 6 *
gf 3102H7-1450 14.5 12.5 90 32 6 o
. = 3102H7-1500 15.0 12.5 El) 32 6 N
g % 3102H7-1550 15.5 125 90 32 6 *
g i‘i 3102H7-1600 16.0 125 9 32 6 *
g2 3102H7-1700 17.0 125 90 32 6 %
% % 3102H7-1800 18.0 16.00 100 36 6 Y
% = 3102H7-1900 19.0 16.00 100 36 6 Y
g 3102H7-2000 20.0 16.00 100 36 6 %
g ¢ Recommended grade ( produce according to order)
B> Applicable material table OVery suitable OSuitable
Workpiece material
Grade | g steel csétl;%(IJ,n Pre-hardened steel, Hardened steel Stainless s Nodular | Aluminum | Copper regiggnt
HB<180 | Alioy steel | ~40HRC | ~50HRC | ~60HRC | Steel ssillon | slay el alloy
YK10F O @) (©) (©)
COdm Cutting pa@e—rg Technical infor{ati;n
C106 C110 C111-C113

C108



3103H7
— ey SE e =
I3
H7 D I1
Basic dimension(mm) Recommended grade
Type Number of tooth
di d2ch7) I1 I3 YK10F

3103H7-0400 4.0 3.55 56 20 4 ¥
3103H7-0450 45 4.00 63 22 6 *
3103H7-0500 5.0 4.00 63 22 6 *
3103H7-0550 515 5.00 63 22 6 s
3103H7-0600 6.0 5.00 63 22 6 %
3103H7-0650 6.5 5.00 63 22 6 s
3103H7-0700 7.0 6.30 71 25 6 PAG
3103H7-0750 7.5 6.30 71 25 6 Ad
3103H7-0800 8.0 6.30 71 25 6 PAG
3103H7-0850 8.5 8.00 71 25 6 S
3103H7-0900 9.0 8.00 71 25 6 e
3103H7-0950 9.5 8.00 71 25 6 w
3103H7-1000 10.0 8.00 71 25 6 PAS
3103H7-1050 10.5 8.00 71 25 6 w
3103H7-1100 11.0 10.00 80 28 6 H
3103H7-1150 1.5 10.00 80 28 6 ¥
3103H7-1200 12.0 10.00 80 28 6 ¥
3103H7-1250 125 10.00 80 28 6 ¥
3103H7-1300 13.0 10.00 80 28 6 ¥ T
3103H7-1350 135 125 % 32 6 % 2
3103H7-1400 14.0 125 9 32 6 % =
3103H7-1450 145 125 90 32 6 % §
3103H7-1500 15.0 125 9 32 6 Y =
3103H7-1550 155 125 9 32 6 * 2
3103H7-1600 16.0 12,5 90 32 6 * Ze
3103H7-1700 17.0 125 90 32 6 * E <
3103H7-1800 18.0 16.00 100 36 6 % % §
3103H7-1900 19.0 16.00 100 36 6 AL L5
3103H7-2000 20.0 16.00 100 36 6 * TE 2

¢ Recommended grade ( produce according to order) E Eﬂ

B> Applicable material table OVery suitable OSuitable
Workpiece material
Grade | g steel csétl;%(IJ,n Pre-hardened steel, Hardened steel | gyihjes5 s Nodular | Aluminum | Copper regiggnt
HB<180 | Alioy steel | ~40HRC | ~50HRC | ~60HRC | Steel ssillon | slay el alloy
YK10F O (©) (©) (©)
Codm Cutting pa@ Technical infor{ati;rn
C106 c110 C111-C113

C109
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BORING TOOL Reaming Tools

Recommended cutting parameters

3101H7%3102H7%3103H7

Workpiece
material

Diameter
(mm)

4

© 00 N o O

Cutting speed

Rotating
speed
(min™)

950
760
640
550
480
430
380
350
320
290
270
250
240
225
210
200
190

Cast iron
Nodular cast iron

8~16m/min

Feed rate
(mm/r)

0.04~0.06
0.05~0.09
0.06~0.12
0.07~0.14
0.08~0.16
0.09~0.18
0.10~0.20
0.11~0.22
0.12~0.24
0.13~0.26
0.14~0.28
0.15~0.30
0.16~0.32
0.18~0.34
0.20~0.36
0.22~0.38

0.24~0.40

Allowance
(mm)

0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2

Rotating
speed
(min™)
1600
1300
1050
910
800
710
640
580
530
490
460
430
400
380
350
340
320

Copper alloy

10~25m/min

Feed rate
(mm/r)

0.04~0.06
0.05~0.09
0.06~0.12
0.07~0.14
0.08~0.16
0.09~0.18
0.10~0.20
0.11~0.22
0.12~0.24
0.13~0.26
0.14~0.28
0.15~0.30
0.16~0.32
0.18~0.34
0.20~0.36
0.22~0.38
0.24~0.40

Allowance
(mm)

0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2

Casting aluminium alloy

Rotating
speed
(min™)
2000
1600
1300
1150
1000
890
800
720
660
610
570
530
500
470
440
420
400

15~30 m/min

Feed rate
(mm/r)

0.04~0.06
0.05~0.09
0.06~0.12
0.07~0.14
0.08~0.16
0.09~0.18
0.10~0.20
0.11~0.22
0.12~0.24
0.13~0.26
0.14~0.28
0.15~0.30
0.16~0.32
0.18~0.34
0.20~0.36
0.22~0.38
0.24~0.40

Allowance
(mm)

0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2
0.1~0.2

1.Please select the holder with high rigidity and high precision.

2.Make sure coolant supply is sufficient.

3.Please adjust cutting parameters according workpiece and machine rigidity.

C110




Reaming Tools

/ Terminology of reamer \

Cutting chamfer length

Cutting diameter

of an existing hole to achieve precise size, high
surface quality, perfect roundness and cylindricity,

etc.

process, the reamer diameter must be defined
correctly. Therefore, it is necessary to consider
the allowance which is determined by workpiece
material and machining conditions. It is also
necessary to select the cutting conditions
correctly in addition to using high precision reamer

to achieve good surface quality.

by diameter and radial run-out. With respect to
cutting condition, it is better to select low speed

cutting to improve machining precision, but the

Taper 3
g
i T S
N I M
5
%)
Cutting edge length
Overall length
2 S
(OB 2>
5 %
©
o £
o
&)
Reaming is the semi-finishing and finishing
|
|
In order to gain precise hole in reaming
Enlarge allowance Roundness
|
VT
\\ |
|
.M
"I
T 77 i\
|
\
i
\
!
The reaming precision is mainly determined Cylindricity Verticality

upper limit should be considered carefully for

higher machining efficiency.
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e
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=
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Linearity Off-center

Technical information



/ Common problems and solutions for reaming \

Common problems Solutions

1.Reduce diameter of reamer.

2.The center of reamer is not in alignment with hole center. Adjust the concentricity of
hole and reamer.

3.Radial run-out of reamer is too large. Good radial run-out is a key to successful

Oversized holes reaming.

4.Scratches on reamer shank.

5.When using bushing and bushing, ensure shank is clean.

6.Select a suitable coolant.

7.Adjust cutting parameters.

1.Increase diameter of reamer.
2.Reduce rotating speed.

. 3.Reduce the margin width.
Undersized holes i 9 ; , o
4.Excessive tool abrasion, please conduct cutting after regrinding.

5.Thermal expansion coefficient of workpiece is too large. Please keep it cooled

enough.

1.Ensure better roundness of reamer chamfer.

2.Reamer rigidity is low. Make the overhang as short as possible in conditions of non-
. . inference.

Poor hole roundness and linearity ) )
3.Check radial run-out after clamping reamer.
4.Adjust the concentricity of hole and reamer.

5.Ensure reaming allowance equality.

1.The hole surface roughness of entering part is bad.

2.Reduce rotating speed.

3.Ensure correct reaming allowance. The allowance being too large or too small would
result in bad surface roughness.

4.Select the reamer with large chip pocket to avoid chip jamming.

Poor hole surface quality ;
5.Increase clearance angle of reamer entering part.

6.Check whether there is built-up on chamfer and margin land.
7.Increase the rigidity of machine, holder and reamer.
8.Check out whether the type of reamer head is suitable for the workpiece.

9.Increase the margin width and land width appropriately.

?
[}
=2
=
(o)
=N
=
S
S
3
=Y
=5
S
5

1.In return pass, the reamer should be pulled out of hole rotating at the same direction
as before. Opposite rotation must be prohibited.

2.Reduce rotating speed.

L 3.Select the reamer with more lips.

Hole precision is low o , »

4.Increase the margin width appropriately to enhance the guiding performance and
extrusion effect.

5.Improve reamer lubricating property by surface treatment.

6.Select a suitable coolant.
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Reaming Tools

/ Common problems and solutions for reaming \

Common problems Solutions

1.The guide hole is defective before reaming, for example, linearity is not good.
2.Adjust machining allowance to avoid tool breakage caused by too large allowance.
3.If the chip removal is obstructed, select a reamer with larger chip pocket.

4.Ensure sufficient coolant supply.

Reamer breakage, thermal damage 5.Adjust rotating speed and feed speed appropriately.

6.Increase the rigidity of machine, holder and reamer.

7.Improve the sharpness of reamer to make cutting easy and fast.

8.Excessive abrasion occurs on cutting edge, which means tool life has expired. It is

recommended to change or regrind tool.

1.Check whether the shank hardness is enough. Too low hardness would cause
Damage on reamer shank deformation, and too high hardness may cause breakage.
2.Check the conjunction of holder and bushing. Do not use a defective holder.

1.Enhance the hardness of reamer cutting edge.
2.Select the reamer made by advanced material.
. 3.Check the coolant.

Short tool life L
4.Use surface treatment for reamer such as nitride process.
5.Change the straight flute to helical flute.

6.Check all factors affecting machining precision.

1.Make sure no built-up is on the reamer surface.
Scratches on hole surface , ,
2.Improve workpiece holding.

1.Improve workpiece holding.

2.Check radial run-out after clamping reamer.

Ho)
=
e
=]
=
=
1 @©
]
o4

Trumpet-shaped entry hole , o i . N
3.The center of reamer is not in alignment with the hole center. Adjust the concentricity

of hole and reamer.

1.The center of reamer is not in alignment with hole center. Adjust the concentricity of
Oversized holes hole and reamer.
2.Improve workpiece holding.

Technical information
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hip-free internal threading tools
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Super micro grain cemented
carbide with good toughness and
abrasion resistance has long tool life.
With particularly section-sharp design
has good rigidity and strength.

Thanks to the special technique treatment on
cutting edge surface, threading quality is good
and dimensional accuracy is high.

Application case

Work piece: auto engine shell

Work piece material: Al alloy (HB90~120) I Comparison of hole number

Tool type: 4222ACS-M10 X 1.25-6H
Cutting parameters: n=1300r/min
F=1625mm/min
h=29mm, through hole or blind hole machining
Machining tool: horizontal machining center
Cooling style: emulsified liquid cooling

250000
200000
150000
100000

50000

Number of hole(pcs)

0
ZCC-CT Company A

ZCC-+CT: 120000 holes (still usable)
Company A: 100000 holes (failure)
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Threading Cutter

/ Threading cutter code key \

Code Description

4 Threading cutter

Shank type

Code Description

Code Description
1 Straight shank P Type of flute

2 Square straight shank 0 S Code Description

1  Threading end mills 1 Right-hand flute

2 el (Ep 2 Straight flute

Left-hand flute

Workpiece material

Code A © M P H

Description Aluminum alloy Castiron Stainless steel Steel Hardened steel

Cooling mode

Code Description

Default External coolant

Types of machined holes

Code Description

C Internal coolant

Code Description

Default Through-hole machining 6H  1SO metric thread

S Blind-hole machining 6HX  General thread

Specification
Code Description

M5  Nominal diameter of threading

0.5 Pitch (P)
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Threading cutter code key



BORING TOOL Threading Cutter

Forming taps -Al alloys machining ------------- oo

Forming taps -Al alloys machining ~

I
I3
; % Picture 1
v. ] =[] , B | o
T[] ©
—— E
I1
I3
I2
T ?
L FoRE=———m= Dl
3
I
I2
T 2
Et —_ - }‘%’WPictureS
& D 1SO 2
2y U O e
. . Pre-hole
Type el Basic dimension(mm) Grade diameter
mode Length of Thread Number
Forming taper di P |d2|d3s| In I2 I3 |axXa prafile Geometry| «oath YK40F d
4122A-M1*0.25-6H 3P
M1 [0.25| 3 40 5 Picture 1 3 [ ] 0.9
4122AS-M1*0.25-6H 1.5P
4122A-M1.2*0.25-6H 3P
M12|025| 3 40 | 5 Picture 1 3 ) 1.1
4122AS-M1.2*0.25-6H 1.5P
4122A-M1.6*0.35-6H 3P
M16|0.35| 3 1.1 | 40 5 11 Picture 1 3 [ ] 1.47
4122AS-M1.6*0.35-6H 1.5P
4122A-M2*0.4-6H 3P
M2 | 04 3 15 | 45 6 12 Picture 1 3 [ ] 1.85
4122AS-M2*0.4-6H 1.5P
4122A-M2.5*0.45-6H 3P
M25|045| 3 19 | 50 6 14 Picture 1 3 [ ] 2.33
4122AS-M2.5*0.45-6H 1.5P
4222A-M3*0.5-6H 3P
M3 | 05|35 23|56 | 6 | 18 | 2.7 Picture 2 4 ® 2.8
4222AS-M3*0.5-6H 1.5P
4222A-M4*0.5-6H 3P
EXtel”‘i' M4 | 05| 45|31 | 63| 8 | 21 | 34 | 60° |Picture2| 4 ° 38
4222AS-M4*0.5-6H coolan 1.5P
4222A-M4*0.7-6H 3P
M4 | 07 | 45 31|63 | 8 | 21 | 34 Picture 2 4 ® 37
4222AS-M4*0.7-6H 1.5P
4222A-M5*0.5-6H 3P
M5 | 05| 6 | 43| 70 | 10 | 25 | 4.9 Picture 2 4 ® 48
4222AS-M5*0.5-6H 1.5P
- 4222A-M5*0.8-6H 3P
e M5 | 08| 6 | 4 | 70 | 10 | 25 | 4.9 Picture 2 4 ) 4.65
g. 4222AS-M5*0.8-6H 1.5P
aQ
3 4222A-M6*0.75-6H 3P
2 M6 |0.75| 6 5 |80 | 12 | 30 | 49 Picture 2 4 ® 57
= 4222AS-M6*0.75-6H 1.5P
oo
5 4222A-M6*1-6H 3p
S M6 | 1 6 | 47|80 | 12 | 30 | 4.9 Picture 2 4 ® 5.6
E 4222AS-M6*1-6H 1.5P
(=)
=2 4222A-M7*1-6H 3P
Y M7 | 1 7 | 57|80 | 14| 30 | 55 Picture 2 4 ® 6.6
ae 4222AS-M7*1-6H 1.5P

@ Stock available O Make-to-order
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Threading Cutter

. . Pre-hole
Type Gaalllis Basic dimension(mm) Grade diameter
mode | Length of Thread Number
et d1 P | d2|d3s| Ir l2 I3 |aXa profile Geometry| ¢4ooih YKA40F d
4222A-M8*1-6H 3P
M8 | 1 | 8 | 67| 9 | 16 | 35 | 6.2 Picture 2| 4 ° 7.6
4222AS-M8*1-6H 1.5P
4222A-M8*1.25-6H 3p
M8 |125| 8 |64 | 90 | 16 | 35 | 6.2 Picture 2| 4 ° 7.45
4222AS-M8*1.25-6H 1.5P
4222A-M10*1-6H 3p
EXtel”‘a' M10| 1 | 10 | 87 |100| 20 | 39 | 8 Picture 2| 5 ° 9.6
4222AS-M10*1-6H coolant 1.5P
4222A-M10*1.25-6H 3p
M10 |1.25| 10 | 8.4 | 100 | 20 | 39 | 8 Picture 2| 5 ° 9.45
4222AS-M10*1.25-6H 1.5P
4222A-M10*1.5-6H 3p
4222AS-M10*1.5-6H 1.5P ®
M10 | 1.5 | 10 | 81 | 100 | 20 | 39 | 8 Picture2| 5 9.35
4222AC-M10*1.5-6H | |niernal 3p
4222ACS-M10*1.5-6H | coolant 1.5P
4222A-M12*1.25-6H 3P
M12 [1.25| 9 110 | 24 7 Picture3| 5 ° 11.45
4222AS-M12*1.25-6H 1.5P
4222A-M12*1.5-6H 3P
EXtelma' M12 | 15| 9 110 | 24 7 60° |Picture3| 5 ° 11.35
4222AS-M12*1.5-6H | coolant 1.5P
4222A-M12*1.75-6H 3p
4222AS-M12*1.75-6H 1.5P ®
M12 |1.75| 9 110 | 24 7 Picture 3| 5 11.25
4222AC-M12*1.75-6H | | sornal 3P
4222ACS-M12*1.75-6H| coolant 1.5P
4222A-M14*1.5-6H 3p
M14 | 1.5 | 11 110 | 26 9 Picture 3| 6 ° 13.35
4222AS-M14*1.5-6H 1.5P
4222A-M14*2-6H 3p
X M4 | 2 | 11 110 | 26 9 Picture 3| 6 ° 13.1
4222AS-M14°2-6H  |pornal|l  1-5P
4222A-M16*1.5-6H | coolant 3P
M16 | 1.5 | 12 110 | 27 9 Picture 3| 6 ° 15.35
4222AS-M16*1.5-6H 1.5P
4222A-M16*2-6H 3P
4222AS-M16*2-6H 1.5P
M6 | 2 | 12 110 | 27 9 Picture 3| 6 ° 15.1
4222AC-M16*2-6H | |niornal 3P
4222ACS-M16%2-6H | coolant 1.5P

@ Stock available O Make-to-order
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Forming taps-Al alloys machining

p>> Applicable material table OVery suitable OSuitable
Workpiece material
Grade | wild steel Catlrbtl)n Pre-hardened steel, Hardened steel | i iniess . Nodular | Aluminum | Copper He?t .
<180 el steel astion cast iron alloy alloy IETELET Y
HB< Alloy steel | ~40HRC | ~50HRC | ~60HRC alloy
YK40F (@)
COdek{d Cutting para{eteD Technical informﬂﬂ
C119 C134 C135-C140

Ci21



BORING TOOL Threading Cutter

Forming taps -stainless steel machining -------------------oommm

Forming taps -stainless steel machining ~

I
I3
; % Picture 1
v. ] =[] _ B |
—__1i[ <
—— E
I1
I3
I2
T ?
L _Folpi=——= = EL R
3
I
I2
T 2
Et —_ - }‘%’WPictureS
5 D 1SO 2
2y U [ e
. . Pre-hole
Type Ganli Basic dimension(mm) Grade diameter
mode | Length of Thread Number
Forming taper di | P [d2|d3| In | 2| I3 |aXa prafile Geometry| <iooth KTG402 | YK40F d
4122M-M1*0.25-6H 3P
M1 |0.25| 3 40 | 5 Picture 1 4 [ ] (@] 0.9
4122MS-M1*0.25-6H 2P
4122M-M1.2*0.25-6H 3P
M1.2{0.25| 3 40 | 5 Picture 1 4 ) ) 1.1
4122MS-M1.2*0.25-6H 2P
4122M-M1.6*0.35-6H 3P
M1.6(035 3 |1.1|40 | 5 11 Picture 1 4 [ ] O 1.47
4122MS-M1.6*0.35-6H 2P
4122M-M2*0.4-6H 3P
M2 {04 ] 3 |15|45 | 6 | 12 Picture 1 4 [ ] O 1.85
4122MS-M2*0.4-6H 2P
4122M-M2.5*0.45-6H 3P
M25/045| 3 |19 |50 | 6 | 14 Picture 1 4 [ ] @] 2.33
4122MS-M2.5*0.45-6H 2P
4222M-M3*0.5-6H 3P
M3 |05|35|23|56| 6 |18 | 27 Picture 2| 4 ) ) 2.8
4222MS-M3*0.5-6H 2P
4222M-M4*0.5-6H 3P
External M4 |05 |45|31|63| 8 | 21|34 | 60° |Picture2| 4 ° o 38
4222MS-M4*0.5-6H coolant 2P
4222M-M4*0.7-6H 3P
M4 |07 |45|31|63| 8 |21 | 34 Picture 2| 4 ) ) 3.7
4222MS-M4*0.7-6H 2P
4222M-M5*0.5-6H 3P
M5 05| 6 |43| 70|10 | 25 | 4.9 Picture 2| 4 ) ) 4.8
4222MS-M5*0.5-6H 2P
5 = 4222M-M5+0.8-6H 3P
g9 M5 (08| 6 | 4 | 70|10 | 25 | 4.9 Picture 2| 4 ) ) 4.65
E‘. E 4222MS-M5*0.8-6H 2P
55
@ @ 4222M-M6*0.75-6H 3P
o M6 (0.75| 6 | 5 | 80 | 12 | 30 | 4.9 Picture 2| 4 ) ) 5.7
A 4222MS-M6*0.75-6H 2P
= 4222M-M6*1-6H 3P
= M6 | 1 | 6 |47|80 |12 |30 | 4.9 Picture 2| 4 ® @) 5.6
P 4222MS-M6*1-6H 2P
- 4222M-M7*1-6H 3P
2 M7 | 1| 7 |57|80|14 |30 |55 Picture 2| 4 ® @) 6.6
o 4222MS-M7*1-6H 2P

@ Stock available O Make-to-order

C122



. . Pre-hole
. Basic dimension(mm Grade h
Type Cooling (i) diameter
mode | Length of Thread Number
et di| P |d2|d3| Iz | 2] I3 |aXa il Geometry| ¢ioath KTG402 | YK40F d
4222M-M8*1-6H 3P
M8| 1 | 8 |67|90| 16 | 35| 6.2 Picture 2| 4 ° e} 76
4222MS-M8*1-6H 2P
4222M-M8*1.25-6H 3P
M8 [125| 8 |6.4| 90 | 16 | 35 | 6.2 Picture 2| 4 ° o 7.45
4222MS-M8*1.25-6H 2P
4222M-M10*1-6H 3P
EXtel”‘a' M10| 1 | 10 | 8.7 |100| 20 | 39 | 8 Picture2| 5 ° 0 9.6
4222MS-M10*1-6H coolant 2P
4222M-M10*1.25-6H 3P
M10|1.25| 10 | 8.4 |100| 20 | 39 | 8 Picture2| 5 ° o 9.45
4222MS-M10*1.25-6H 2P
4222M-M10*1.5-6H 3P
4222MS-M10*1.5-6H 2P °
M10| 1.5 | 10 | 8.1 |100| 20 | 39 | 8 Picture2| 5 o 9.35
4222MC-M10*156H | | rarmal 3P
4222MCS-M10*1.5-6H | coolant 2P
4222M-M12*1.25-6H 3P
M12|1.25| 9 110 | 24 7 Picture3| 5 ° 0 11.45
4222MS-M12*1.25-6H 2P
4222M-M12*1.5-6H 3P
EXtelma' M12| 15| 9 110 | 24 7 | 60° |Picture3| 5 ° 0 11.35
4222MS-M12*1.5-6H | coolant 2P
4222M-M12*1.75-6H 3P
4222MS-M12*1.75-6H 2P PY
M12[1.75| 9 110 | 24 7 Picture3| 5 o 11.25
4222MC-M12*1.75-6H | |1110rnal 3p
4222MCS-M12+1.75-6H | coolant 2P
4222M-M14*1.5-6H 3P
M14| 15 | 11 110 | 26 9 Picture3| 6 ° o 13.35
4222MS-M14*1.5-6H 2P
4222M-M14*2-6H 3P
M14| 2 | 11 110 | 26 9 Picture3| 6 ° o 13.1
4222MS-M14*2-6H | rornal 2P
4222M-M16*1.5-6H | coolant 3P
M16| 15 | 12 110 | 27 9 Picture3| 6 ° o 15.35
4222MS-M16*1.5-6H 2P
4222M-M16*2-6H 3P
4222MS-M16*2-6H 2P
Mi6| 2 | 12 110 | 27 9 Picture3| 6 ° o 15.1
4222MC-M16*2-6H | | rermal 3P
4222MCS-M16¥2-6H | coolant 2P
@ Stock available O Make-to-order
B> Applicable material table OVery suitable OSuitable
Workpiece material
Grade | g steel (;"’t‘gg?n Pre-hardened steel, Hardened steel | giqinjess Castiron | Nedular | Aluminum | Copper re?iggnt
HB<180 | Ajioy steel | ~40HRC | ~50HRC | ~60HRC | Steel gesiien | ellEy At alloy
KTG402 o (@)
YK40F O @) @]
COdek{d Cutting para{eteD Technical informﬂﬂ
ci19 c134 C135-C140
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BORING TOOL Threading Cutter

Helical-flute cutting taps - cast iron machining -~-------------------------- oo

Helical-flute cutting taps - castiron machining ~
I
I3
I2 ‘
~ &
% El ‘{%} Ifi’}%%ﬁl @ Picture 1
_8
I
I2
T S 2
o 'ct {%’7’ *vi @ Picture 2
ISO 2
@ @ ©H)  ©H9)
. . Pre-hole
Type Basic dimension(mm) Grade diameter
Length of Thread Number
B di P d2 | ds l1 l2 I3 |aXa profile Geometry | ¢oooin | YKAOF d
4201C-M3*0.5-6H 3P
4201C-M3*0.5-6HX 3P
M3 | 05 | 35| 23 | 56 | 11 | 18 | 27 Picture 1 3 ) 25
4201CS-M3*0.5-6H 1.5P
4201CS-M3*0.5-6HX 1.5P
4201C-M4*0.7-6H 3P
4201C-M4*0.7-6HX 3P
M4 | 07 | 45 | 31 | 63 | 13 | 21 | 34 Picture 1 3 ) 3.3
4201CS-M4*0.7-6H 1.5P
4201CS-M4*0.7-6HX 1.5P
4201C-M5*0.8-6H 3P
4201C-M5*0.8-6HX 3P
M5 | 08 | 6 4 70 | 16 | 25 | 4.9 Picture 1 3 o 4.2
4201CS-M5*0.8-6H 1.5P
4201CS-M5*0.8-6HX 1.5P
4201C-M6*0.75-6H 3P
4201C-M6*0.75-6HX 3P
M6 | 0.75| 6 5 80 | 19 | 30 | 49 Picture 1 3 ) 5.25
4201CS-M6*0.75-6H 1.5P
4201CS-M6*0.75-6HX 1.5P 60°
4201C-M6*1-6H 3P
4201CC-M6*1-6H 3P
4201C-M6*1-6HX 3P
M6 | 1 6 | 47 | 80 | 19 | 30 | 49 Picture 1 3 o 5
4201CS-M6*1-6H 1.5P
4201CCS-M6*1-6H 1.5P
4201CS-M6*1-6HX 1.5P
2z 4201C-M7*1-6H 3P
= M7 | 1 7 | 57| 8 | 19 | 30 | 55 Picture 1 3 ) 6
s 2 4201CS-M7*1-6H 1.5P
=
© = 4201C-M8*1-6H 3p
e M8 | 1 8 | 67 | 9 | 20 | 35 | 62 Picture 1 3 ) 7
S 4201CS-M8*1-6H 1.5P
@ 4201C-M8*1.25-6H 3P
'§ 4201CC-M8*1.25-6H 3P
o
2 4201C-M8*1.25-6HX 3P
= M8 | 125 | 8 | 64 | 90 | 22 | 35 | 6.2 Picture 1 3 ) 6.75
s 4201CS-M8*1.25-6H 1.5P
4201CCS-M8*1.25-6H 1.5P
4201CS-M8*1.25-6HX 1.5P

@ Stock available O Make-to-order

Ci124



. . Pre-hole
Type Basic dimension(mm) Grade diameter
Length of Thread Number
Bt di P d2 | ds3 I1 I2 I3 |aXa e Geometry| o cih YK40F d
4201C-M10*1-6H 3P
M10 1 10 8.7 100 20 39 8 Picture 1 4 [ ] 9
4201CS-M10*1-6H 1.5P
4201C-M10*1.25-6H 3P
M10 | 1.25 10 8.4 100 24 39 8 Picture 1 4 [ ] 8.75
4201CS-M10*1.25-6H 1.5P
4201C-M10*1.5-6H 3P
4201CC-M10*1.5-6H 3P
4201C-M10*1.5-6HX 3P
M10 1.5 10 8.1 100 24 39 8 Picture 1 4 [ ] 8.5
4201CS-M10*1.5-6H 1.5P
4201CCS-M10*1.5-6H 1.5P
4201CS-M10*1.5-6HX 1.5P
4201C-M12*1.25-6H 3P
M12 | 1.25 9 110 29 7 Picture 2 4 [ ] 10.75
4201CS-M12*1.25-6H 1.5P
4201C-M12*1.5-6H 3P
M12 1.5 9 110 29 7 4 [ ] 10.5
4201CS-M12*1.5-6H 1.5P
4201C-M12*1.75-6H 3P 60°
4201CC-M12*1.75-6H 3P
4201C-M12*1.75-6HX 3P
M12 | 1.75 9 110 29 7 Picture 2 4 [ ] 10.25
4201CS-M12*1.75-6H 1.5P
4201CCS-M12*1.75-6H 1.5P
4201CS-M12*1.75-6HX 1.5P
4201C-M14*1.5-6H 3P
M14 | 1.5 11 110 30 9 Picture 2 4 [ ] 12.5
4201CS-M14*1.5-6H 1.5P
4201C-M14*2-6H 3P
M14 2 11 110 30 9 Picture 2 4 [ ] 12
4201CS-M14*2-6H 1.5P
4201C-M16*1.5-6H 3P
M16 | 1.5 12 110 32 9 Picture 2 4 [ ] 14.5
4201CS-M16*1.5-6H 1.5P
4201C-M16*2-6H 3P
4201C-M16*2-6HX 3P
M16 2 12 110 32 9 Picture 2 4 [ ] 14
4201CS-M16*2-6H 1.5P
4201CS-M16*2-6HX 1.5P
@ Stock available O Make-to-order
iyyca
=
=]
L@
)
i =
=
e
a
8
2
b> Appllcable material table ©OVery suitable OSuitable §
o
Workpiece material £ w
= .E
Grade | g steel Csat‘g%?n Pre-hardened steel, Hardened steel | gyipjes5 Castiron | Nodular | Aluminum | Copper regggnt EZ -LE)
HB<180 | Alloy steel | ~40HRC | ~50HRC | ~60HRC | Steel castiron | alloy el alloy 2 E
YK40F @} (©)
COdek{d Cutting para{eteD Technical informﬂﬂ
C119 C134 C135-C140

C125



BORING TOOL Threading Cutter

Straight-flute cutting tap - cast iron machining --------------------—------- oo

Straight-flute cutting tap - castiron machining ~
I1
I3
I2 ‘
@, _Et 4EF, TF |7 —%}»%J @ Picture 1
T —— :
I1
I2
o EF%,H,i,i,%gz & Picture 2
1502 g
Y [l ey )
L . Pre-hole
Type Basic dimension(mm) Grade diameter
Length of Thread Number
B d1 P d2 | ds 1 l2 I3 |aXa profile Geometry | ooth YKA40F d
4202C-M3*0.5-6H 3P
4202C-M3*0.5-6HX 3P
M3 | 05 | 35 | 23 | 56 | 11 | 18 | 27 Picture 1 3 ) 25
4202CS-M3*0.5-6H 1.5P
4202CS-M3*0.5-6HX 1.5P
4202C-M4*0.7-6H 3P
4202C-M4*0.7-6HX 3P
M4 | 07 | 45 | 31 | 63 | 13 | 21 | 34 Picture 1 3 ) 3.3
4202CS-M4*0.7-6H 1.5P
4202CS-M4*0.7-6HX 1.5P
4202C-M5*0.8-6H 3P
4202C-M5*0.8-6HX 3P
M5 | 08 | 6 4 | 70 | 16 | 25 | 4.9 Picture 1 3 ) 4.2
4202CS-M5*0.8-6H 1.5P
4202CS-M5*0.8-6HX 1.5P
4202C-M6*0.75-6H 3P
4202C-M6*0.75-6HX 3P
M6 | 075 | 6 5 80 | 19 | 30 | 49 Picture 1 3 ) 5.25
4202CS-M6*0.75-6H 1.5P
4202CS-M6*0.75-6HX 1.5P 60°
4202C-M6*1-6H 3P
4202CC-M6*1-6H 3P
4202C-M6*1-6HX 3P
M6 | 1 6 | 47 | 80 | 19 | 30 | 49 Picture 1 3 ) 5
4202CS-M6*1-6H 1.5P
4202CCS-M6*1-6H 1.5P
4202CS-M6*1-6HX 1.5P
22 4202C-M7*1-6H 3P
S 2 M7 | 1 7 | 57| 8 | 19 | 30 | 55 Picture 1 3 ) 6
SE 4202CS-M7*1-6H 1.5P
g 7
@ 2 4202C-M8*1-6H 3P
s M8 | 1 8 | 67 | 9 | 20 | 35 | 62 Picture 1 3 ) 7
§ 4202CS-M8*1-6H 1.5P
& 4202C-M8*1.25-6H 3P
g 4202CC-M8*1.25-6H 3P
2 4202C-M8*1.25-6HX 3P
= M8 |125| 8 | 64 | 90 | 22 | 35 | 6.2 Picture 1 3 ) 6.75
= 4202CS-M8*1.25-6H 1.5P
4202CCS-M8*1.25-6H 1.5P
4202CS-M8*1.25-6HX 1.5P

@ Stock available O Make-to-order

C126



. . Pre-hole
Type Basic dimension(mm) Grade diameter
Length of Thread Number
Bt di P d2 | ds3 I1 I2 I3 |aXa e Geometry| o cih YK40F d
4202C-M10*1-6H 3P
M10 1 10 8.7 100 20 39 8 Picture 1 4 [ J 9
4202CS-M10*1-6H 1.5P
4202C-M10*1.25-6H 3P
M10 | 1.25 10 8.4 100 24 39 8 Picture 1 4 [ ] 8.75
4202CS-M10*1.25-6H 1.5P
4202C-M10*1.5-6H 3P
4202CC-M10*1.5-6H 3P
4202C-M10*1.5-6HX 3P
M10 | 1.5 10 8.1 100 24 39 8 Picture 1 4 [ ] 8.5
4202CS-M10*1.5-6H 1.5P
4202CCS-M10*1.5-6H 1.5P
4202CS-M10*1.5-6HX 1.5P
4202C-M12*1.25-6H 3P
M12 | 1.25 9 110 29 7 Picture 2 4 [} 10.75
4202CS-M12*1.25-6H 1.5P
4202C-M12*1.5-6H 3P
M12 | 1.5 9 110 29 7 4 [ ] 10.5
4202CS-M12*1.5-6H 1.5P
4202C-M12*1.75-6H 3P 60°
4202CC-M12*1.75-6H 3P
4202C-M12*1.75-6HX 3P
M12 | 1.75 9 110 29 7 Picture 2 4 [ ] 10.25
4202CS-M12*1.75-6H 1.5P
4202CCS-M12*1.75-6H 1.5P
4202CS-M12*1.75-6HX 1.5P
4202C-M14*1.5-6H 3P
M14 | 15 11 110 30 9 Picture 2 4 [ J 125
4202CS-M14*1.5-6H 1.5P
4202C-M14*2-6H 3P
M14 2 11 110 30 9 Picture 2 4 [ ] 12
4202CS-M14*2-6H 1.5P
4202C-M16*1.5-6H 3P
M16 | 15 12 110 32 9 Picture 2 4 [ J 14.5
4202CS-M16*1.5-6H 1.5P
4202C-M16*2-6H 3P
4202C-M16*2-6HX 3P
M16 2 12 110 32 9 Picture 2 4 [ J 14
4202CS-M16*2-6H 1.5P
4202CS-M16*2-6HX 1.5P
@ Stock available O Make-to-order
iyyca
=
=1
i ®
)
=
=
e
o,
8
2
B> Applicable material table OVery suitable OSuitable g
kA
Workpiece material E w
D=
Grade | jid steel Csat‘g%?n Pre-hardened steel, Hardened steel | gyipjes5 Castiron | Nodular | Aluminum | Copper regggnt —g"é
HB<180 Alloy steel | ~40HRC | ~50HRC | ~6OHRC steel cast iron alloy alloy alloy s 2
YK40F ©) (©)
COdek{d Cutting para{eteD Technical informﬂﬂ
C119 C134 C135-C140

Ci127



BORING TOOL Threading Cutter

Helical-flute cutting taps - Al alloys machining -~--------------------------ooooo oo

@ Stock available O Make-to-order

Helical-flute cutting taps - Al alloys machining ~
I
I3
I2 ‘
% .EH — I,if%g{ %@? Picture 1
8
11
I2 ‘
S IS0 2 ) =0 4l & Piture2
&y ) @ e
. . Pre-hole
Type Basic dimension(mm) Grade diameter
Length of Thread Number
B di B d2 | ds I1 l2 I3 |aXa profile Geometry | ooth YK40F d
4201A-M3*0.5-6H 3P
4201A-M3*0.5-6HX 3P
M3 | 05 | 35 | 23 | 56 | 11 | 18 | 27 Picture 1 3 [ 25
4201AS-M3*0.5-6H 1.5P
4201AS-M3*0.5-6HX 1.5P
4201A-M4*0.7-6H 3P
4201A-M4*0.7-6HX 3P
M4 | 07 | 45 | 31 | 63 | 13 | 21 | 34 Picture 1 3 ® 3.3
4201AS-M4*0.7-6H 1.5P
4201AS-M4*0.7-6HX 1.5P
4201A-M5*0.8-6H 3P
4201A-M5*0.8-6HX 3P
M5 | 0.8 6 4 70 | 16 | 25 | 4.9 Picture 1 3 ® 4.2
4201AS-M5*0.8-6H 1.5P
4201AS-M5*0.8-6HX 1.5P
4201A-M6*0.75-6H 3P
60°
4201A-M6*0.75-6HX 3P
M6 | 0.75 | 6 5 80 | 19 | 30 | 49 Picture 1 3 ) 5.25
4201AS-M6*0.75-6H 1.5P
4201AS-M6*0.75-6HX 1.5P
4201A-M6*1-6H 3P
4201AC-M6*1-6H 3P
4201A-M6*1-6HX 3P
M6 1 6 | 47 | 80 | 19 | 30 | 49 Picture 1 3 [ 5
4201AS-M6*1-6H 1.5P
4201ACS-M6*1-6H 1.5P
g E 4201AS-M6*1-6HX 1.5P
£8 4201A-M7*1-6H 3p
5= M7 1 7 | 57| 8 | 19 | 30 | 55 Picture 1 3 ® 6
“© 3 4201AS-M7*1-6H 1.5P
g 4201A-M8*1-6H 3P
5 M8 1 8 | 67 | 9 | 20 | 35 | 6.2 Picture 1 3 ® 7
* 4201AS-M8*1-6H 1.5P
3
=
g
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. . Pre-hole
Type Basic dimension(mm) Grade diameter
Y|
Length of Thread Number
Bt di P d2 | ds l1 l2 I3 |aXa e Geometry | o oih YK40F d

4201A-M8*1.25-6H 3P
4201AC-M8*1.25-6H 3P
4201A-M8*1.25-6HX 3P

M8 | 1.25 8 6.4 90 22 35 6.2 Picture 1 [ J 6.75
4201AS-M8*1.25-6H 1.5P
4201ACS-M8*1.25-6H 1.5P
4201AS-M8*1.25-6HX 1.5P
4201A-M10*1-6H 3P

M10 1 10 8.7 100 20 39 8 Picture 1 [ ] 9
4201AS-M10*1-6H 1.5P
4201A-M10*1.25-6H 3P

M10 | 1.25 10 8.4 | 100 24 39 8 Picture 1 [ J 8.75
4201AS-M10*1.25-6H 1.5P
4201A-M10*1.5-6H 3P
4201AC-M10*1.5-6H 3P
4201A-M10*1.5-6HX 3P

M10 | 1.5 10 8.1 100 24 39 8 Picture 1 [ J 8.5
4201AS-M10*1.5-6H 1.5P
4201ACS-M10*1.5-6H 1.5P
4201AS-M10*1.5-6HX 1.5P
4201A-M12*1.25-6H 3P

M12 | 1.25 9 110 29 7 Picture 2 [ ] 10.75
4201AS-M12*1.25-6H 1.5P 60°
4201A-M12*1.5-6H 3P

M12 | 1.5 9 110 29 7 Picture 2 [ J 10.5
4201AS-M12*1.5-6H 1.5P
4201A-M12*1.75-6H 3P
4201AC-M12*1.75-6H 3P
4201A-M12*1.75-6HX 3P

M12 | 1.75 9 110 29 7 Picture 2 [ J 10.25
4201AS-M12*1.75-6H 1.5P
4201ACS-M12*1.75-6H 1.5P
4201AS-M12*1.75-6HX 1.5P
4201A-M14*1.5-6H 3P

M14 | 1.5 11 110 30 9 Picture 2 [ J 12.5
4201AS-M14*1.5-6H 1.5P
4201A-M14*2-6H 3P

M14 2 11 110 30 9 Picture 2 [ J 12
4201AS-M14*2-6H 1.5P
4201A-M16*1.5-6H 3P

M16 | 1.5 12 110 32 9 Picture 2 [ J 14.5
4201AS-M16*1.5-6H 1.5P
4201A-M16*2-6H 3P
4201A-M16*2-6HX 3P

M16 2 12 110 32 9 Picture 2 [ J 14
4201AS-M16*2-6H 1.5P
4201AS-M16*2-6HX 1.5P

B> Applicable material table

@ Stock available O Make-to-order

OVery suitable OSuitable

Workpiece material

D
=
=]
| @
<)
=
1=
=

Grade - Carbon Pre-hardened steel, Hardened steel . q Heat
M|Id<steel steel, St:;l{gleﬁss Castiron g%??rlgﬂ Aluanl?gnum Ca?lllac? ;| resistant
HB<180 | Ajjoy steel | ~40HRC | ~50HRC | ~B60HRC Y Y alloy
YK40F (@)
Codm Cutting para{eteD Technical informﬂﬂ
C119 C134 C135-C140

C129

Helical-flute cutting taps --Al

alloys machining




BORING TOOL Threading Cutter

Straight-flute cutting tap - Al alloys machining -----------------------------oo

@ Stock available O Make-to-order

Straight-flute cutting tap - Alalloys machining ~
I1
I3
I2
e . %
@st = T _I - %}%ﬁ@ Picture 1
——— :
11
I2
5| %H%m@ Prture 2
ISO 2 T
&y ) @ e
. . Pre-hole
Type Basic dimension(mm) Grade diameter
Length of Thread Number
B d1 P d2 | ds 1 l2 I3 |aXa profile Geometry | ooth YKA40F d
4202A-M3*0.5-6H 3P
4202A-M3*0.5-6HX 3P
M3 | 05 | 35 | 23 | 56 | 11 | 18 | 27 Picture 1 3 [ 25
4202AS-M3*0.5-6H 1.5P
4202AS-M3*0.5-6HX 1.5P
4202A-M4*0.7-6H 3P
4202A-M4*0.7-6HX 3P
M4 | 07 | 45 | 31 | 63 | 13 | 21 | 34 Picture 1 3 ® 3.3
4202AS-M4*0.7-6H 1.5P
4202AS-M4*0.7-6HX 1.5P
4202A-M5*0.8-6H 3P
4202A-M5*0.8-6HX 3P
M5 | 0.8 6 4 70 | 16 | 25 | 4.9 Picture 1 3 ® 4.2
4202AS-M5*0.8-6H 1.5P
4202AS-M5*0.8-6HX 1.5P
4202A-M6*0.75-6H 3P
60°
4202A-M6*0.75-6HX 3P
M6 | 0.75 | 6 5 80 | 19 | 30 | 49 Picture 1 3 ® 5.25
4202AS-M6*0.75-6H 1.5P
4202AS-M6*0.75-6HX 1.5P
4202A-M6*1-6H 3P
4202AC-M6*1-6H 3P
4202A-M6*1-6HX 3P
M6 1 6 | 47 | 80 | 19 | 30 | 49 Picture 1 3 [ 5
4202AS-M6*1-6H 1.5P
4202ACS-M6*1-6H 1.5P
2 E 4202AS-M6*1-6HX 1.5P
£8 4202A-M7*1-6H 3p
5= M7 1 7 57 | 80 | 19 | 30 | 55 Picture 1 3 ® 6
“© g 4202AS-M7*1-6H 1.5P
g 4202A-M8*1-6H 3P
5 M8 1 8 67 | 90 | 20 | 35 | 6.2 Picture 1 3 ® 7
* 4202AS-M8*1-6H 1.5P
=
=
g
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. . Pre-hole
Type Basic dimension(mm) Grade diameter
Y|
Length of Thread Number
Bt di P d2 | ds l1 l2 I3 |aXa e Geometry | o oih YK40F d

4202A-M8*1.25-6H 3P
4202AC-M8*1.25-6H 3P
4202A-M8*1.25-6HX 3P

M8 | 1.25 8 6.4 90 22 35 6.2 Picture 1 [ J 6.75
4202AS-M8*1.25-6H 1.5P
4202ACS-M8*1.25-6H 1.5P
4202AS-M8*1.25-6HX 1.5P
4202A-M10*1-6H 3P

M10 1 10 8.7 100 20 39 8 Picture 1 [ ] 9
4202AS-M10*1-6H 1.5P
4202A-M10*1.25-6H 3P

M10 | 1.25 10 8.4 | 100 24 39 8 Picture 1 [ J 8.75
4202AS-M10*1.25-6H 1.5P
4202A-M10*1.5-6H 3P
4202AC-M10*1.5-6H 3P
4202A-M10*1.5-6HX 3P

M10 | 1.5 10 8.1 100 24 39 8 Picture 1 [ J 8.5
4202AS-M10*1.5-6H 1.5P
4202ACS-M10*1.5-6H 1.5P
4202AS-M10*1.5-6HX 1.5P
4202A-M12*1.25-6H 3P

M12 | 1.25 9 110 29 7 Picture 2 [ ] 10.75
4202AS-M12*1.25-6H 1.5P 60°
4202A-M12*1.5-6H 3P

M12 | 1.5 9 110 29 7 Picture 2 [ J 10.5
4202AS-M12*1.5-6H 1.5P
4202A-M12*1.75-6H 3P
4202AC-M12*1.75-6H 3P
4202A-M12*1.75-6HX 3P

M12 | 1.75 9 110 29 7 Picture 2 [ J 10.25
4202AS-M12*1.75-6H 1.5P
4202ACS-M12*1.75-6H 1.5P
4202AS-M12*1.75-6HX 1.5P
4202A-M14*1.5-6H 3P

M14 | 1.5 11 110 30 9 Picture 2 [ J 12.5
4202AS-M14*1.5-6H 1.5P
4202A-M14*2-6H 3P

M14 2 11 110 30 9 Picture 2 [ J 12
4202AS-M14*2-6H 1.5P
4202A-M16*1.5-6H 3P

M16 | 1.5 12 110 32 9 Picture 2 [ J 14.5
4202AS-M16*1.5-6H 1.5P
4202A-M16*2-6H 3P
4202A-M16*2-6HX 3P

M16 2 12 110 32 9 Picture 2 [ J 14
4202AS-M16*2-6H 1.5P
4202AS-M16*2-6HX 1.5P

B> Applicable material table

@ Stock available O Make-to-order

OVery suitable OSuitable

Workpiece material

D
=
=]
| @
<)
=
1=
=

Grade - Carbon Pre-hardened steel, Hardened steel . q Heat
M|Id<steel steel, St:;l{gleﬁss Castiron g%??rlgﬂ Aluanl?gnum Ca?lllac? ;| resistant
HB<180 | Ajjoy steel | ~40HRC | ~50HRC | ~B60HRC Y Y alloy
YK40F (@)
Codm Cutting para{eteD Technical informﬂﬂ
C119 C134 C135-C140
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Thread end mills

Threading Cutter

B

~
Ny — =T
I2 ‘
I
607
™y L
Basic dimension(mm) Recommended grade | 7"é-hole
Type diameter
D di P d2 I lo | Numberof| «1G4015| YKA4OF d
4111-M3*0.5 M3 2.35 0.5 4 50 6 3 [} O 25
4111-M4*0.7 M4 3.15 0.7 4 50 8 3 [} O 3.3
4111-M5*0.5 M5 43 0.5 6 50 10 3 [ @) 4.5
4111-M5*0.8 M5 4 0.8 6 50 10 3 [} O 4.2
4111-M6*0.75 M6 5 0.75 6 60 12 4 [ (@) 5.25
4111-M6*1 M6 4.75 1 6 60 12 4 [ (@) 5
4111-M8*1 M8 6.65 1 8 60 16 4 [} O 7
4111-M8*1.25 M8 6.45 1.25 8 60 16 4 [} O 6.75
4111-M10*1 M10 8.55 1 10 75 20 4 [} O 9
4111-M10*1.5 M10 8.1 15 10 75 20 4 [ (@) 8.5
4111-M12*1.25 M12 10.25 1.25 12 75 24 4 [ (@) 10.75
4111-M12*1.75 M12 9.75 1.75 12 75 24 4 [ (@) 10.25
4111-M14*1 M14 12.35 1 14 75 20 4 [ ] O 13
4111-M14*1.5 M14 11.9 1.5 14 75 28 4 [ J O 12.5
4111-M14*2 M14 1.4 2 14 75 28 4 [ ] O 12
4111-M16*2 M16 13.3 2 16 90 32 6 [ J O 14
4111-M18*1 M18 16.15 1 18 90 20 6 [ J O 17
4111-M18*2.5 M18 14.75 25 18 90 36 6 [ J O 155
4111-M20*2 M20 171 2 18 100 40 6 [} O 18
4111-M20*2.5 M20 16.65 25 18 100 40 6 [ J O 175
@ Stock available O Make-to-order
B> Applicable material table OVery suitable OSuitable
Workpiece material
Grade | wild steel Csatltra%?n Pre-hardened steel, Hardened steel | g iniass Castiron | Nodular | Aluminum | Copper re?iZtaa:nt
HB<180 | Ajioy steel | ~40HRC | ~50HRC | ~60HRC | Steel castiron | alloy il alloy
KTG4015 @) O O O O
YK40F O O O
Codm Cutting pa@ Technical infor{ati;rn
C119 C134 C135-C140

C133
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@ "BORING TOOL Toreacing curer

Recommended cutting parameters —----------- - ooooso i

Forming tap

Stainless steel / Mild steel 5~20
Aluminium alloy 20~50
Cast aluminium alloy(Si<<10%) 15~40

Grey cast iron 15~30
Nodular cast iron 10~-20
Aluminium alloy 20~50
Cast aluminium alloy (Si < 10%) 20~45
\ . .
Cast aluminium alloy (Si = 10%) 15~40
—_—
\

Thread end mills

Alloy steel. Common steel 20~60 40~120 0.02~0.05 0.04~0.12

Aluminium alloy 100~250 0.05~0.2

Note:
The tool entering feed is less than 70% of threading feed. It is in direct proportion to the diameter of the tap. The above cut parameters are suitable for thread
cutters with helical flute. Please reduce feed rate and cutting speed by 20% ~ 40% if it is straight-flute tools.
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Threading Cutter B

Parts terminology of cutting taps \

™

£ - o

s 3 &

R g £ A-A
_ adf kS o
T TO © x Web thickness
£ c c ~ c
£ 3y 3 5
S x'6 A= z B »
g i —— — _ |
[0} 1 H
N
@ AL~ 8

Chamfer length Adjusting part length Square length \ Chip flute
Thread length
Overhang length Shank length
Overall length

Magnifying fig of chamfer and thread profile

Thread profile angle

Big diameter and Medium diameter

Thread profile !
== and Small diameter's converse cone.

semi-angle
4 ] /
| |

Chamferangle&/@’ AA— F— 3
. 2 k)
X ERERA -1
gl s| =
kS g o
° m

Pitch 3 2

£E| B

(2} >

/ Parts terminology of forming taps \

£ i 5
g, o 2
=] 15}
© O
, i : :
° © X
£ S§ S Oil flute
£ 2w S © I
S &% AT ks BIT &
'-‘6 I
2 — T M =
IS T
w
Length of Squeezing o Al Bl
chamfer Adjusting part length
Square length
Thread length =
Overhang length Shank length Web thickness §
Overall length |'E
=
2
=}
Magnifying fig of squeezing chamfer and guided threads g
S
Thread profile angle E
Big diameter and Medium diameter s
= and Small diameter's converse cone. =]
=
o
&
Angle of ) 3| o
squeezing taps | 5 ° ©
-
Pitch © ©° 'g)
> 5 &
El 3
nl =
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BORING TOOL Threading Cutter

Technical information -

/ Process of tapping and tapping torques \

When tapping nearly close to the bottom,
spindle speed and feed rate are decreasing
synchronized until to zero.

Cutting (forming) chamfer Spindle starts reversal, round

participates in machining ® speed and feed rate are both
process. Meanwhile, the | | increase gradually.
tooth of correction plays
a role in correcting and o 9 ee e @
directing. Also, torques are Anti-
gradually reached at a peak — | Clockwise
at that time. of spindle o
o Adjusting tooth seceded
z gradually.
© .
While it begins to machine, Clockwise
cgtting (forming) chamfer B of spindle | / '
will get into the workpiece 4 Once the tap entirely seceded,
gradually. In addition, tapping process is over.
machined torques appear to

be increased by linear.

/ Comparison of forming taps and cutting taps A\

Forming taps Cutting tap
Extrude point | Chip flute !
| < |
| |
Oil flute e | |
| |
Forming cone Cutting cone
Forming thread Cutting thread
yA N\ III
< \\ II
% N/
M

/ Tapping types of cutting taps N\

Due to different machines, tapping types of cutting taps can be broadly divided into flexible tapping and rigid tapping. Due to different
pre-hole, it can also be divided into through-hole tapping and blind-hole tapping.

Rigid tapping: Machine tool has good precision , the spindle feed rate is consistent with the tap pitch. Used general chunks.
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Flexible tapping: Machine tool has poor precision, the spindle feed rate cannot be strictly in accordance with the pitch. Compensating
floating chucks should be used to compensate the error between the tapping feed and the tap pitch, so that the tap can feed in
accordance with the pitch.

Through-hole tapping: chip removal along the direction of tapping feed, so that the chip clogging and scratching and squeezing on the
machined surface caused by chips can be reduced and the accuracy of thread processing can be improved.

Bind-hole tapping: chips removal along the direction of tap shank. Increase of cutting force, which is caused by chips blocked in the
groove, can be prevented.
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Threading Cutter

B

/ Features and applications of tap flute N\

Classification

Advantages

Disadvantages

Recommend applications

Straight-flute taps

® general performance
is good

@ high cutting edge
strength

® easy to regrind

@ |arge cutting torque
by machining

@ bad chip-breaking
and chip removal
ability

@ cannot tapping to the
bottom of blind holes

® for machining of high hardness
material

® material generating powdered
chips

® material easy to cause abrasion

® tap shot through and blind hole

Helical-flute taps

® small cutting torque
by machining

@ better chip-breaking
and chip removal
ability

® available for tapping
to the bottom of blind
holes

® penetrate to pre-hole
easily

® bad cutting edge
strength

® casily fall in tooth
when seceding

® tap long through and blind hole

® material generating long curling
chips

® the hole with axial slot on inner
wall

Forming taps

® no chips

@ high precision of
internal thread

@ high tool strength

@ available for tapping
to the bottom of blind
holes

® only for machining of
specific material

® high requirement of
pre-hole

® high requirement of
lubrication liquid

® for soft materials with good
toughness and ductility
® tap through and blind hole

" Threading

Technical information
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BORING TOOL Threading Cutter

Technical information

’

The common problems in tapping \

Common problems

Reasons

Solutions

Too large Internal thread

Wrong tap type selection

Selecting right tap according to work materials and
requirement

Pre-hole is too large

Select appropriate prehole drills

Pre-hole is off center

Improve prehole quality

Change to floated tapping method

Axial feed not equable

Mechanical feed

Use flexible tapping

Build-up edge

Regrinding in time or change taps

Adopt coated taps

Fully lubricated

Extremely high cutting speed

Lower cutting speed

Insufficient lubrication or cooling

Check lubricating oil density

Increase cooling liquid pressure and volume

Wrong selection of tap tolerance level

Select taps with right tolerance

Too small internal thread

Wrong selection of tap tolerance level

Select taps with right tolerance

Wrong tapping

Avoid taps bear higher axial stress in the process of tapping

The rigidity of machine tool spindle is too well

Adopt axial floated chuck

Thread disorderly buckle

When starts tapping, force too much press on
right helical taps

Decrease pressure when starts tapping

When starts tapping, force too small press on left
helical taps

increase pressure when starts tapping

Unmatched of machine tool feed and thread pitch

Change to floated tapping

Unsmooth on internal
thread surface

Wrong selection of taps

Selecting right tap according to work materials and
requirement

Too high Cutting speed

Lower cutting speed

Insufficient cooling

Use right cooling liquid and enough volume or select taps with
inner coolant

Obstructed chip removal

Select helical flute taps

Too small pre-hole diameter

Adjust pre-hole drill

Build-up edge

Adopt coated taps

Fully lubricated

Tap breakage

Too small pre-hole

Adjust pre-hole drill

Torque is too large when tapping

Increase length of cutting chamfer

Increase cutting edge

Tap touch hole bottom

Check the depth of pre-hole

Adopt floated tapping

Pre-hole chamfer is too small, pre-hole location
or angle error

Check pre-hole

adopt floated tapping

Cutting speed is too high

Lower cutting speed

Select helical flute taps
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Threading Cutter

Threading end mills

/ Thread end mills (graphic demonstration) \

Thread milling is composed of tool rotation and helical
interpolate mill of machine tool. In a circle interpolation
process, required threads are machined by using the
geometry shape of tool and moving axially with a pitch.

a: helical angle
D: large-diameter
p: pitch

1P

Picture A Picture B

/ Arc entering method \

Internal thread External thread

Thread milling can use arc
entering method and radial . | )
entering method. <

\
d
/
0 '

E

\

v

'

i

suitable for materials difficult .
to be machined and precise

Arc entering: placidly entering . E o /4 E
=3 = L} ‘l‘ \ [=) ,' ,’ \ =]

and out leads to almost no N 1 : SR S B s
] ) ) 8% 8g|—+——- — o T 1 ; 2
cutting traces or vibration, s 3 . - ERN 4 3
so that it is particularly S N ’ ,*ﬁ} e =

threading. 1-2 rapid positioning 4-5 cutting-out by arc feed and interpolating along
2-3 entering by arc feed and interpolating along the Z axis at the same time
the Z axis at the same time 5-6 quick return

3-4 360 °full circle cutting interpolation and axial
moving of one pitch

/ Thread overlap ratio \

while external thread appears to be standardized tooth

D
=
e}
1 @©
<
=
1=
1=

Internal thread

The thread overlap ratio is the ratio of effective Y / =
=}
chimeric height of external thread and internal / é
thread and the height of standard tooth. It must be S
considered before machining of internal thread pre- T’f
hole. £
=
b1
External thread =

Reference dimension of large diameter small diameter of external thread D1 _ re-hole diameter

of external thread — pre-hole diameter ——large diameter of external thread D P
Thread overlap ratio = X 100%
2*(height of standard tooth type) a=1/2x(D-D1)

h=height of standard tooth of external thread
chimerism ratio=a/hx100%
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/ The solutions of common problems in thread milling \

Common problems

reasons

solutions

Thread milling cutter

Roughness on internal
thread milling cutter
surface

Too long overhang

Decrease the length of overhang

Select wrong type

Select appropriate tool(e.g. tool with helix flute)

Poor chip removal

Select helix flute tap

Adopt inner cooling

Too large cutting force

Decrease cutting force

Unreasonable cutting parameter

Adjust cutting parameter

Severe tool wear

Unreasonable cutting parameter

Lower cutting speed

Increase the feed rate per tooth

Unreasonable machining mode

Adopt down milling

Adopt Arc cut-in milling.

Uncoated tools/inappropriate coated

Adopt Coated tool/ instead coat

Too large overhang

Decrease length of overhang

Falling on cutting edge

Unreasonable cutting parameter

Decrease the feed rate per tooth

Unreasonable machining mode

Adopt down milling

Adopt Arc cut-in milling

Uncoated tools/inappropriate coated

Adopt Coated tool/instead coat

Too large overhang

Decrease length of overhang

Thread is taper

Unreasonable cutting parameter

Decrease the feed rate per tooth

Unreasonable machining mode

Adopt up milling

Too large overhang

Decrease length of overhang

Too large cutting force

Decrease cutting force
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