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Square shoulder milling tool
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TUNGFXE

Tungaloy Report No. 506S1-G

Versatile shoulder milling cutter
with unique V-shaped insert bottom
for maximum productivity




TUNGFXREC

For more information

V-shaped insert bottom - a new
generation of shoulder inserts

I Pressed-to-size insert and high
depth of cut

Max. D.O.C
11.5 mm
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B CUTTING PERFORMANCE

Performance comparison - Slotting depths
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TUNEFS2EC Competitor

I Pin-pointed coolant supply

Cutter

Insert

Cutting speed
Feed per tooth
Overhang
Cutting width
Coolant

: EPAV12M016C16.0R02 (16 mm, z = 2)
: AYMT120408PBER-MM AH3225

: Ve =200 m/min

1 fz=0.12 mm/t

:10 mm

:ae =16 mm

: Dry

TungForce-Rec offered more productivity thanks to

its rigid body
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I High productivity and stability
Robust and high-density cutter body design

TUNGFXREC

The use of V-shaped insert bottom allows
the cutter to retain a large core and thick
supporting material for high tool rigidity

-

Conventional products

Small core diameter and thin supporting
material leads to tool vibration and chatter

High body rigidity ensures more productivity and stability than ever

Comparison of cutters' insert-per-diameter density

No. of inserts Prod
. once roductivity improvement
Tool dia. (mm) TUNGFREC Competitor compared to competitor
Coarse pitch Close pitch
216 2 3 2 1.5 times
220 3 4 3 1.33 times
225 4 6 4 1.5 times
32 6 8 6 1.5 times
240 6 8 6 1.5 times
50 8 12 8 1.5 times
263 8 14 8 1.75 times

B CUTTING PERFORMANCE

Performance comparison - Cutting width vs Table feed

| Shoulder milling

| |
Competitor,

z=2

Cutting width: ae (mm)

250

500 750 1000 1250 1500
Table feed: Vf (mm/min)

Cutter : EPAV12M016C16.0R03 (216 mm, z = 3)
Insert : AYMT120408PBER-MM AH3225
Cutting speed : Ve =160 m/min

Feed per tooth 1 fz=0.12 mm/t

Depth of cut rap=9mm

Overhang 135 mm

Coolant : Dry

TungForce-Rec enables high efficiency machining of
up to 1.4x greater cutting width at a maximum of 1.5x
faster table feed

(See Page 11 - Practical Example 2, 3 and 4)

High cutter density x high rigidity tool design = super high feed shouldering
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TUNEFREC

I Low cutting force and anti-chipping performance
Obtuse flank surface and large rake angle

TUNEFREC Competitor

Large rake angle and obtuse flank surface Large rake angle offers low cutting force but
provide low cutting force and small cross section area leads to
anti-chipping performance chipping on the edge

N\
Large rake angle

Small cross se’c;;,tion anea

High productivity and stability are achieved by the unique cutting edge design

Bl CUTTING PERFORMANCE

Tool life

| Shoulder milling
. S55C / C55
140

120 1.5 times!

| Insert wear modes after machining 80 meters |

oacE

TUNEFXREC

Competitor

Tool life

B
< 100 \
2
5 80 had: 4]
g 6o No chipping Chipping due to low cutting
£ edge rigidity
£ 40
é 20 Cutter : EPAV12M020C20.0R03 (220 mm, z = 1)
0 Insert : AVMT120408PBER-MM AH3225
omce ] Cutting speed : Vc =180 m/min
TUNEFREC Competitor Feed per tooth : fz = 0.12 mm/t

Depth of cut :ap =6 mm
Cutting width :ae =6 mm
Coolant : Dry

Low cutting force and obtuse flank surface offers
long and stable tool life
(See Page 11 - Practical Example 1))
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| Shoulder milling

. FC250 / GG25 / 250

Tool life
140
£ 120 13 times!
< 100
5 N
IS5 80
CE» 60
£ 40
3
= 20
0 ||
TUNSEFESEC Competitor / CVD,
Insert for Cast iron
Cutter : EPAV12M020C20.0R03 (220 mm, z = 1)
Insert : AVMT120408PBER-MM AH120

Cutting speed : Vc =200 m/min
Feed per tooth :fz =0.15 mm/t
Depthof cut :ap =6 mm
Cutting width  : ae =6 mm
Coolant : Dry

Ml sus304/X5CrNi18-9

16
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TUNEF3ECc Competitors/ PVD,
Insert for stainless steel
Cutter : EPAV12M020C20.0R03 (20 mm, z = 1)
Insert : AVMT120408PBER-MM AH3225

Cutting speed : Vc =130 m/min
Feed per tooth : fz = 0.08 mm/t
Depth of cut  :ap =6 mm
Cutting width :ae =4 mm
Coolant : Dry

General purpose (MM) chip breaker covers all materials with high level of performance

B High versatility

Surface finishing

. S55C / C55

3.2 12.8
Il Ra
Rz

2.4

1.6 6.3
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0 - 0

TUNGFREC Competitor

Ra (um)

(wrl) zy
ssauybnoJ wnwixen

Arithmetical mean roughness

Cutter : EPAV12M020C20.0R03 (220 mm, z = 3)
Insert : AYMT120408PBER-MM AH3225
Cutting speed : Vc = 180 m/min

Feed per tooth :fz =0.1 mm/t

Depthof cut :ap=1mm

Cutting width  :ae =16 mm

Coolant : Dry

Better surface quality vs the competitor

Wall finishing
. S55C / C55
-o- TUNEF&EC
25 -@- Competitor A
-@- Competitor B
20 oace
TUNEFREC
5
15 =
3.
S
10 3
3
= Competitor
5

100 75 50 25 0
Step height (um)

Cutter : EPAV12M020C20.0R03 (220 mm, z = 3)
Insert : AVMT120408PBER-MM AH3225
Cutting speed : Vc = 180 m/min
Feed per tooth :fz =0.1 mm/t
Depth of cut :ap =8 mm
Cutting width :ae =3 mm
Coolant : Dry

Equal or better wall step than competitors

Precise machining capabilities
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TUNGFXREC

EPAV12
High-end square shoulder endmill, with screw clamp system

GAMP = +6.0°~ +7.6°, GAMF = -37.1°~ -32.4°

Lt

[22]
& =8
2, 4 90°\ =k
7 L
a4 (KAPR) e
Designation APMX CICT DCONMS LS LH LF WT(kg) Air hole Insert
EPAV12M012C12.0R01 11.5 12 1 12 60 25 85 0.06 With AVM/GT12...
EPAV12M016C16.0R02 11.5 16 2 16 60 25 85 0.12 With AVM/GT12...
EPAV12M016C16.0R03 11.5 16 3 16 60 25 85 0.12 With AVM/GT12...
EPAV12M016C16.0R02L 11.5 16 2 16 105 40 145 0.20 With AVM/GT12...
EPAV12M020C20.0R03 11.5 20 3 20 70 30 100 0.22 With AVM/GT12...
EPAV12M020C20.0R04 11.5 20 4 20 70 30 100 0.21 With AVM/GT12...
EPAV12M020C20.0R02L 11.5 20 2 20 135 50 185 0.41 With AVM/GT12...
EPAV12M025C25.0R04 11.5 25 4 25 80 35 115 0.38 With AVM/GT12...
EPAV12M025C25.0R06 11.5 25 6 25 80 35 115 0.39 With AVM/GT12...
EPAV12M025C25.0R03L 11.5 25 3 25 150 70 220 0.74 With AVM/GT12...
EPAV12M032C32.0R06 11.5 32 6 32 80 40 120 0.68 With AVM/GT12...
EPAV12M032C32.0R08 11.5 32 8 32 80 40 120 0.68 With AVM/GT12...
EPAV12M032C32.0R03L 11.5 32 3 32 175 80 255 1.47 With AVM/GT12...

SPARE PARTS

&

/

Designation Clamping screw Wrench
EPAV12M012C12.0R01 CPSB-2.5 IP-8D
EPAV12M016C16.0R02 CPSB-2.5 IP-8D
EPAV12M016C16.0R03 CPSB-2.58 IP-8D
EPAV12M016C16.0R02L CPSB-2.5 IP-8D
EPAV12M020C20.0R03 CPSB-2.5 IP-8D
EPAV12M020C20.0R04 CPSB-2.5S IP-8D
EPAV12M020C20.0R02L CPSB-2.5 IP-8D
EPAV12M025C25.0R04 CPSB-2.5 IP-8D
EPAV12M025C25.0R06 CPSB-2.5S IP-8D
EPAV12M025C25.0R03L CPSB-2.5 IP-8D
EPAV12M032C32.0R06 CPSB-2.5 IP-8D
EPAV12M032C32.0R08 CPSB-2.5S IP-8D
EPAV12M032C32.0R03L CPSB-2.5 IP-8D

*Recommended clamping torque (N-m): CSPB-2.5, CSPB-2.5S =1.3
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HPAV12-M
High-end square shoulder mill, modular type (TungFlex)

GAMP = +6.0°~ +7.6°, GAMF = -37.1°~ -32.4°
R OAL
{q‘ i L LF “oRks |, Lﬁﬂ@
i %@wAi ‘ /% &7 =
B ] 1 H
i e s

)
s
(KA?’(I):!) APMX ~A A-A cross section
Designation APMX CICT OAL LF H DCSFMS CRKS WT(kg) Airhole Insert
HPAV12M016M08R02 11.5 16 2 42 25 10 14.5 M8 0.03 With AVM/GT12...
HPAV12M016M08R03 11.5 16 3 42 25 10 145 M8 0.03 With AVM/GT12...
HPAV12M020M10R03 11.5 20 3 49 30 15 17.8 M10 0.06 With AVM/GT12...
HPAV12M020M10R04 11.5 20 4 49 30 15 17.8 M10 0.05 With AVM/GT12...
HPAV12M025M12R04 11.5 25 4 57 35 17 23 M12 0.1 With AVM/GT12...
HPAV12M025M12R06 11.5 25 6 57 35 17 23 M12 0.1 With AVM/GT12...
HPAV12M032M16R06 11.5 32 6 63 40 22 28.8 M16 0.21 With AVM/GT12...
HPAV12M032M16R08 11.5 32 8 63 40 22 28.8 M16 0.21 With AVM/GT12...
HPAV12M040M16R06 11.5 40 6 63 40 22 28.8 M16 0.25 With AVM/GT12...
HPAV12M040M16R08 11.5 40 8 63 40 22 28.8 M16 0.24 With AVM/GT12...

SPARE PARTS & /

Designation Clamping screw Wrench
HPAV12M016M08R02 CSPB-2.5 IP-8D
HPAV12M016MO08R03 CSPB-2.58 IP-8D
HPAV12M020M10R03 CSPB-2.5 IP-8D
HPAV12M020M10R04 CSPB-2.5S IP-8D
HPAV12M025M12R04 CSPB-2.5 IP-8D
HPAV12M025M12R06 CSPB-2.58 IP-8D
HPAV12M032M16R06 CSPB-2.5 IP-8D
HPAV12M032M16R08 CSPB-2.5S IP-8D
HPAV12M040M16R06 CSPB-2.5 IP-8D
HPAV12M040M16R08 CSPB-2.5 IP-8D

*Recommended clamping torque (N-m): CSPB-2.5, CSPB-2.5S =1.3
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TUNGFXREC

TPAV12
High-end square shoulder mill, with screw clamp system

GAMP = +6.0°~ +7.6°, GAMF = -37.1°~ -32.4°
DCSEMS

i bt
= | Ja] J‘é R{f V ’E

Designation APMX m CICT DCSFMS DCONMS CBDP LF KwWw b WT(kg) Air hole Insert
TPAV12M050B22.0R08 11.5 50 8 47 22 20 40 10.4 6.3 0.37 With AVM/GT12...
TPAV12M050B22.0R12 11.5 50 12 47 22 20 40 10.4 6.3 0.37 With AVM/GT12...
TPAV12M063B22.0R08 11.5 63 8 47 22 20 40 10.4 6.3 0.52 With AVM/GT12...
TPAV12M063B22.0R14 11.5 63 14 47 22 20 40 10.4 6.3 0.54 With AVM/GT12...

SPARE PARTS @ / &

Designation Clamping screw Wrench Shell locking bolt
TPAV12M... CSPB-2.5 IP-8D CM10x30H

*Recommended clamping torque (N-m): CSPB-2.5, CSPB-2.5S =1.3

Il INSERT
AVMT-MM AVGT-AM
x
- =
= %
-Steel
M Stainless
-Castiron
- Non-ferrous
- Superalloys Y : First choice
H Hard materials ¥ : Second choice
Coated Carbide
Te]
Designation RE APMX|Q & v Q = W1 |INSL| S | BS | LE
o
<< - - |X
AVMT120404PDER-MM 04 115/ @ @ @ @ 6.6 | 142 | 36 | 1.5 | 11.8
AVMT120408PDER-MM 08 |15/ @ @ @ @ 66 142 | 36 | 1.1 | 11.8
AVMT120412PDER-MM 12 |115 | @ @ @ @ 66 |142| 36 | 0.7 | 11.8
AVMT120416PDER-MM 16 |115 | @ ®@ @ @ 66 |142| 36 | 03 | 11.8
AVMT120420PDER-MM 2 10510 @ @ @ 6.6 | 127 | 34 | 1.2 | 111
AVMT120430PDER-MM 3 10510 @ @ @ 66 127 | 34 | 02 | 11.1
AVGT120404PDFR-AM 04 | 115 o 66 |142| 36 | 15 | 11.8
AVGT120408PDFR-AM 0.8 | 11.5 [ ] 66 142 | 36 | 1.1 | 11.8

@ : Line up
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I STANDARD CUTTING CONDITIONS

Cutting speed Feed per tooth

1ISO Workpiece materials Hardness Priority Grades Ve (m/min) fz (mm/t)
-200 HB First choice AH3225 100 - 300 0.06 - 0.22

Low carbon steel

S15C / C15E / C15E4, SS400 / E275A, etc.
-200 HB Wear resistance T3225 200 - 400 0.06-0.18
- 300 HB First choice AH3225 100 - 250 0.06 - 0.22
Carbon steel and alloy steel
S55C / C55, SCM440 / 42CrMo4, etc.

- 300 HB Wear resistance T3225 200 - 400 0.06-0.18
30 - 40 HRC First choice AH3225 100 - 200 0.06 - 0.22

Prehardend steel

NAKBS80, PX5, etc.
30 - 40 HRC Wear resistance T3225 200 - 400 0.06 - 0.15

Stainless steel
M SUS304 / X5CrNi18-9, - First choice AH3225 80 - 180 0.07 - 0.2
SUS316 / X5CrNiMo17-12-3, etc.

Grey cast ron 150 - 250 HB First choice AH120 100 - 300 0.05-0.12
FC250 / GG25 / 250,
. AU, il 150 - 250 HB Wear resistance T1215 200 - 400 0.05-0.18
150 - 250 HB First choice AH120 100 - 250 0.05-0.12
Ductile cast iron
FCD400, FCD600 / GGG60 / 600-3, etc.
150 - 250 HB Wear resistance T1215 150 - 300 0.05-0.18
sl elligye - First choice KSO5F 300 - 1500 0.05-0.32
. Si<13%

Aluminum alloys ) .
Si > 13% - First choice KSO05F 100 - 200 0.05-0.32

Titanium alloys ) .
S Ti-6AI-4V, etc. - 40 HRC First choice AH3225 20 - 60 0.04 -0.15
Sl 0 - 40 HRC First choice AH120 20 - 40 0.04-0.15

Inconel718, etc.

SKD61 / 3 .

X40CrMoV5-1, etc. 40 - 50 HRC First choice AH120 50 - 150 0.04 - 0.07
H Hardened steel

SKD11 / ) )

50 - 60 HRC First choice AH120 40-70 0.04 - 0.07

X153CrMoV12, etc.

CAUTIONARY POINT IN MODIFYING CUTTER BODIES

When using inserts with corner radius

RE > 2 mm, standard cutter bodies have to be Corner radius RE (mm) The dimension of modifying (mm)
modified “R”. (EPAV12, TPAV12, HPAV12) 04-16 Unnecessary
2-3 2
www.tungaloy.com 9
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TUNEFREC

I MACHINING APPLICATIONS

Helical
interpolation Hole enlarging
) Plunging and C\
Shoulder Ramping traversing -J_—v Q ¢
milling

Slotting

<
\ [ |
: L |
oD1, 2 oD3 |
ae

Max. depth of rahrﬁ:i(ﬁg Max. Min. Max. machining M?in'dct:rl:titr!lng
cut angle plunging machining enlarging

Designation P Apwmx RMPX A oD1 oD2 oD3* ae
EPAV12MO012... 12 11.5 4.5 0.5 17.8 23 22 1
E/HPAV12MO16... 16 11.5 3.5 0.5 25.3 31 30 15
E/HPAV12MO020... 20 11.5 3 0.5 33 39 38 19
E/HPAV12MO025... 25 11.5 25 0.5 42.6 49 48 24
E/HPAV12MO032... 32 11.5 2 0.5 56.4 63 62 31
HPAV12M040... 40 11.5 2 0.5 71.5 78 77 39
TPAV12MO050... 50 11.5 2 0.5 90.4 99 98 49
TPAV12MO063... 63 11.5 1.8 0.5 115.6 125 124 62

*Flat bottom hole

When clamping the insert, please confirm that there is no gap between the cutter body and the
insert as shown in the picture.

W Gapl
_ s

Estimation of chip thickness - calculated from feed per tooth (fz) and
cutting width (ae) data

- Recommended chip thickness

Cutting width (%): ae (mm) / Tool dia.: DC (mm)

Feed per tooth

f2 (mm/t) 1% 2% 2.5% 3% 4% 5% 10% 15% 20% 50% -

0.03 0.006 | 0.008 | 0.009 0.01 0.012 | 0.013
0.05 0.01 0.014
0.08 0.016
0.10 0.02
0.12

10 TUNGFORCE-REC



I PRACTICAL EXAMPLES

1. Plate for mold

2. Machine parts

Workpiece type
Cutter EPAV12M20C20.0R04 (220 mm, z = 4) TPAV12M050B22.0R12 (@50 mm, z = 12)
Insert AVMT120408PDER-MM AVMT120408PDER-MM
Grade AH3225 AH3225

Prehardened steel

Structural steel SS400

Workpiece material

(.

%.

Cutting speed : Vc (m/min) 157
g Feed per tooth: fz (mm/t) 0.1 0.12
% Feed speed : Vf(m/min) 458 1440
5 Depth of cut :ap (mm) 4 2
g_‘ Width of cut :ae (mm) 6 35
£ |Process Face milling Face milling
3 Coolant Air blast Air blast
Machine Vertical M/C, BT50 Vertical M/C, BT40
12 120
3_ 10 4/ & _ 100
S g
sE BE 80
SE SE
£EG 6 £G 60
[} [}
SE 4 SE 40|
Results 8= °=
= 2 = o] DS
O oncE 0 orcE
TUNGFREC Ccompetitor TUNEFEEBC  Competitor
Thanks to dense number of teeth and robust Dense number of teeth and large rake
cutting edge, TungForce-Rec offered high angle allowed TungForce-Rec to offer high
productivity without chipping. productivity without chattering.
Workpiece type 3. Machine parts 4. Machine parts
Cutter EPAV12M20C20.0R04 (220 mm, z = 4) TPAV12M050B22.0R12 (850 mm, z = 12)
Insert AVMT120408PDER-MM AVGT120408PDER-MA
Grade AH3225 KSO05F
SNCM431 / 30CrNiMo8 Cast aluminum
Workpiece material
Cutting speed : Vc (m/min) 157 950
g Feed per tooth: fz (mm/t) 0.12 0.15
% Feed speed : Vf(m/min) 1200 6000
S |Depthofcut :ap (mm) 2 6
; Width of cut :ae (mm) 20 35
% Process Slotting Face milling
3 Coolant Air blast External supply
Machine Vertical M/C, BT40 Vertical M/C, BT50
60 1,400
s s 1,200 ivit
IR R Broductivity,
sE 40 5 £1000
>0 > 800
AR ¢t
gE 20 g% °00
Results *g s % S 400
= =
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0
TUNEFEEC competitor

Dense number of teeth and rigid tool
design allowed TungForce-Rec to offer high

N
o
o

0
TUNGFSEC  Competitor

Dense number of teeth and rigid tool
design allowed TungForce-Rec to offer high
productivity in cast aluminum machining.

productivity in slotting operation.

www.tungaloy.com
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Tungaloy Corporation (Head office) Tungaloy Scandinavia AB Tungaloy Cutting Tools
(Thailand) Co.,Ltd.

Tungaloy America, Inc. Tungaloy Rus, LLC

Tungaloy Singapore (Pte.), Ltd.

Tungaloy Canada Tungaloy Polska Sp. z 0.0.

Tungaloy Vietnam

Tungaloy de Mexico S.A. Tungaloy UK. Ltd

Tungaloy India Pvt. Ltd.

Tungaloy Hungary Kft
Tungaloy do Brasil Ltda.

Tungaloy Turkey Tungaloy Korea Co., Ltd
Tungaloy Germany GmbH

Tungaloy Benelux b.v.

Tungaloy France S.A.S. Tungaloy Malaysia Sdn Bhd

Tungaloy Croatia

Tungaloy Italia S.r.l. Tungaloy Australia Pty Ltd

Tungaloy Cutting Tool
(Shanghai) Co.,Ltd.

Tungaloy Czech s.r.o. PT. Tungaloy Indonesia

Tungaloy Cutting Tools
Tungaloy Ibérica S.L. (Taiwan) Co.,Ltd.

www.tungaloy.com AS9100 Certified
Member IMC Group follow us at: ) . ;g?geﬂm
ungu g facebook.com/tungaloy_Japan 3 ' 1SO 14001 Certified

twitter.com/tungaloyjapan & ) oo 1126
www.youtube.com/tungaloycorporation
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