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Reciprocating plunge finish using the EPVF-ATH
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A new reciprocating plunge finish machining technique combined with the
dedicated EPVF-ATH tool resolves various issues encountered during

conventional contour (finishing) machining, including steps caused by tool
changes and lateral streaks generated during machining.
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This method achieves a better machined surface than
conventional methods in deep enclosed areas like rib
grooves, reducing the time required for subsequent
polishing.
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] 45~55HRC  55~65HRC

Copper Carbon steel Pre-hardened Hardened steel  Hardened steel
Alloy steel steel 45-55HRC 55-65HRC
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Mold making
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Issues with conventional contour machining and differences when using reciprocating plunge
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Contour finishing
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Reciprocating plunge finish

Hl#1 : SKD61(44HRC)

Work material

HiitA: 1.5°

Draft angle

TEHAX: p3XR0O.5

Tool size

(1RSI 7 ATH)

(Conventional radius tool)
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Difficulty eliminating steps due to changing
roughing tools in finishing

&2 0.025mm
0.025 mm steps
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0.015 mm steps
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Lateral streaks are unacceptable (because they
affect mold release). The deeper these streaks,
the worse the surface quality. Streaks must be
removed during the polishing process.

SREE

b, Issue 2

118mm

EPVF-ATH
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Reciprocating plunge machining

(EPVF-ATH)
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Steps: None
Machining streaks: Vertical streaks
Uniform overall surface quality
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Example machining using EPVF-ATH
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Reciprocating plunge finish of deep pockets in die-casting mold

fHI#* : SKD61(45HRC)

Work material

AfigA : 1.5°

Draft angle
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Roughing/semi-finishing of rib grooves [Rib grooves]
RS 1120mm
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Tool : ETMP Free-neck type
Machining method : Contouring
Other : Tool changed for each depth (70/95/120 mm)
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Reciprocating plunge finish using the
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For areas with a depth exceeding 120mm, a carbide shank
(free-neck type) for modular mills is effective.

O ?&E@?EHZJ:U'(DMI%# Reciprocating plunge finish conditions

I B MNI7AE TER | RHE | @EH | EDEE | Wb |Evio-K| BE | NI
Tool Cutting method Tool dia. Over hang | Revolution | Feed rate [Machining allowance pf Coolant | Cutting time
(mm) (mm) (min-") (mm/min) (mm) (mm) (h:m)
'7.D — >
EPVF4030-107-1405-ATH s:?;‘%f:}pf‘; 3 120 | 9000 | 2600 | 0.05 | 0.035 |TZ70=| 22:00
nIs

MRS 120mmOD Y JiBEHEERICEA Applicable to rib groove wall surface with a depth of 120 mm

O HDIE:I*,EHE‘ Resulting machined surfaces
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Reciprocating plunge finish
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Finished surface after reciprocating plunge finish
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Dimensional accuracy is within 0.02mm.
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Uniform and well-finished surface due to remove of steps during roughing
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Features of EPVF-ATH
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Smooth cutting edge geometry
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* The primary cutting edges incorporate seamless
bottom and peripheral cutting edges.

+ A gentle helix angle is used to minimize axial
vibration during machining.
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« A pronounced back taper (backdraft geometry) is
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Back Draft
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used to minimize unnecessary peripheral edge
contact, thereby preventing chatter during deep
cutting.

« This helps improve stability during deep cutting.
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Free-neck type
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» The absence of steps on the neck reduces the

risk of interference with wall surfaces.

* The clamping length can be varied to handle a

wide range of depths.
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Machining FAQ (Troubleshooting)
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Can it be used to machine vertical walls?
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What is the maximum draft angle of the surface the tool
can handle?
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Can the tool be used for reciprocal machining only?
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Are there any points to note concerning reversing during
reciprocal machining?

FRIMITHERTRERLITETITN?

Can the tool be used for contour machining?
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No. This tool is intended for use with surfaces that have draft angles
greater than the tool neck taper angle.
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The tool is designed to handle surfaces with a draft angle of 1.5°
to 5°. The cutting conditions may need to be adjusted for a draft
angle greater than 5°.
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It can also be used for just plunging or retracting.
When setting machining conditions, take machining efficiency and
machined surface quality into account.
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Ensure a clearance at the bottom to prevent unintended vibration
due to contact with the tool.
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While it can be used for such applications, the EPVF-ATH is
designed primarily for plunge machining.
We recommend the ETMP-TH for contour machining. /
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Line Up, Recommended Cutting Conditions
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) & Size(mm) — _ )\ R
ARI—K HE| B D] BTR | DR [EME 2R [Drog )
ltem code Sk Tool dia. Corper Under neck Flute Neck Overall Shgnk Suggested
radius length length angle length dia. retail price(¥)
DC RE LH 4 BHTA2 LF DCONMS

EPVF4025-75-1405-ATH o 2.5 0.5 75 2 1.4° 120 6 22,720
EPVF4025-116-1405-ATH ® 25 0.5 116 2 1.4° 160 8 42,460
EPVF4030-66-1405-ATH ® 3 0.5 66 2.4 1.4° 120 6 22,260
EPVF4030-107-1405-ATH ® 3 0.5 107 2.4 1.4° 150 8 33,780
EPVF4040-48-1405-ATH [ J 4 0.5 48 3.2 1.4° 120 6 21,340
EPVF4040-88-1405-ATH [ J 4 0.5 88 3.2 1.4° 150 8 32,660

OF | ZHETEMRCTI . @ : Stocked items.

o *?%'—Etﬂ ﬁ“%ﬁ:i Recommended Cutting Conditions

I size (mm) Gzl - TU/N\— RV - AN
o . 72 E —_)\" Alloy steels, Pre-hardened steels, Hardened steels
A@I—R o SR (25~48HRC)
Item code |2ﬁ3{‘h Neck angle SCM NAKS80 CENAT SKD61
[ClERE YRR EDERE 1HED DO EvI74—R
DC | LH |BHTA2 n ve vi fz e pt
min-! m/min mm/min mm/t mm mm

EPVF4025-75-1405-ATH 2.5 75 | 1.4°
EPVF4025-116-1405-ATH | 2.5 | 116 | 1.4°

8900~10800 | 70~85 | 2140~2600 | 0.060 | 0.05LAF orless | 0.035~0.1

EPVF4030-66-1405-ATH 3 66 | 1.4°

7400~9000 | 70~85 | 2100~2520 | 0.070 | 0.05LATF orless | 0.035~0.1
EPVF4030-107-1405-ATH | 3 107 | 1.4°
EPVF4040-48-1405-ATH 4 48 | 1.4°

5600~6800 | 70~85 | 2020~2450 | 0.090 | 0.05LATF orless | 0.035~0.1
EPVF4040-88-1405-ATH 4 88 | 1.4°
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[Note] (® Use a machine having as high rigidity and high accuracy as possible.

(@ Use the appropriate coolant for the work material and machining shape.

® The cutting conditions shown in this table are intended as general criteria and are assumed as a shortest projection length. It should be adjusted according to
the cutting shape, purpose, machined used, etc.

@ If the rotation speed of the machine is insufficient, reduce the rotation speed and feed rate by the same ratios.

®For plunge machining, ensure a clearance at the bottom to prevent the bottom edge of the tool from making contact.

®Use with machining surfaces with a draft angle of 1.5°to 5°.

@The above pick feed is set to 0.08 to 1um at the theoretical cusp height.
Check the machining surface and adjust to an appropriate pick feed.



MOLDINO

The Edge To Innovation
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The diagrams and table data are examples of test results, and are not guaranteed values.
“MOLDINO’ is a registered trademark of MOLDINO Tool Engineering, Ltd.
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Attentions on Safety

1. Cautions regarding handling
(1) When removing the tool from its case (packaging), be careful that the tool does not pop out or is
dropped. Be particularly careful regarding contact with the tool flutes.
(2) When handling tools with sharp cutting flutes, be careful not to touch the cutting flutes directly with
your bare hands.

2. Cautions regarding mounting

1o

(1) Before use, check the outside appearance of the tool for scratches, cracks, etc. and that it is firmly
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MOLDINO Tool Engineering, Ltd.
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mounted in the collet chuck, etc.
(2) If abnormal chattering, etc. occurs during use, stop the machine immediately and remove the cause
of the chattering.

3. Cautions during use

(1) Before use, confirm the dimensions and direction of rotation of the tool and milling work material.

(2) The numerical values in the standard cutting conditions table should be used as criteria when starting
new work. The cutting conditions should be adjusted as appropriate when the cutting depth is large,
the rigidity of the machine being used is low, or according to the conditions of the work material.

(3) Cutting tools are made of a hard material. During use, they may break and fly off. In addition, cutting
chips may also fly off. Since there is a danger of injury to workers, fire, or eye damage from such
flying pieces, a safety cover should be attached when work is performed and safety equipment such
as safety goggles should be worn to create a safe environment for work.

(4) There is a risk of fire or inflammation due to sparks, heat due to breakage, and cutting chips. Do not
use where there is a risk of fire or explosion. Please caution of fire while using oil base coolant, fire
prevention is necessary.

(5) Do not use the tool for any purpose other than that for which it is intended.
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BIHIE 4, Cautions regarding regrinding

(1) If regrinding is not performed at the proper time, there is a risk of the tool breaking. Replace the tool
with one in good condition, or perform regrinding.

(2) Grinding dust will be created when regrinding a tool. When regrinding, be sure to attach a safety
cover over the work area and wear safety clothes such as safety goggles, etc.

(3) This product contains the specified chemical substance cobalt and its inorganic compounds. When
performing regrinding or similar processing, be sure to handle the processing in accordance with
thelocal laws and regulations regarding prevention of hazards due to specified chemical substances.
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Specifications for the products listed in this catalog are subject to change without notice due to

replacement or modification.
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