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Abstrak-- One of the quality affected factors of machined products is surface roughness, which is
affected by several factors, like force and vibration. Vibration is the derivation of deflection. To improve
efficiency of double chuck, in this experiment will modify the holder of double chuck to decrease the
vibration. The maodifications are divided into used wood to decrease length force from clamp and
change the entry angle from 45° to 90°. The vibration was measured by a vibrometer at the vertical
axis. Each modification succeeded to decrease the vibration at a reduction of 1.5 mm, where the
highest decrease was changed the entry angle from 0.21-0.23 m/s® to 0.10 m/s’. Modification on
changed the entry angle has better surface roughness which the value of 1.3 pm m/s?
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1. INTRODUCTION

PT Andalan Fluid Sistem is an engineering
company specialized in hydraulic and
pneumatic cylinders. The products and services
are cylinder upgrade, cylinder contract service
program, custom and standard designed
cylinder, machined seal program, part shop,
and system design. To make products and
provide services, there is one important
machine like machining [1]. Machining process
is one of the manufacturing processes. The
other manufacturing processes are casting,
forming, powder metallurgy and joining [2].

The machining process will shape the
workpiece as desired and it is usually done using
machines [2]. The parameters are necessary to
improve the efficiency of parts machining. There
are surface roughness and surface defects as
machining parameters to determine product
quality [3], [4]. For mechanical systems, the
surface of different parts has specific
characteristics. The existence of the surface
micromorphology of the surface affects the
mechanical properties to a certain extent [5].

Refers to Harun Akkus et al., to determine
the effectiveness of surface roughness and
energy consumption, there is an influence of the
vibration parameter. It has been observed that
the surface roughness and energy consumption
increase as the vibration value increases [6].
According to Riadh Chaari et al., vibration
suppression can attenuate the dynamic response
of the milled workpiece and decrease the
dynamic effect on the resulting machined
roughness [7]. Refers to S. Sun et al, the entry
angle will affect force supply to material [8]. In

this experiment, the machining machine double
chuck will be modified with 2 different
modifications. Wood to increase the overhang
and as suppression material and changing an
entry angle to determine the value of vibration
which affects the surface roughness of the
products.

2. METHOD

The experiment methods are divided into holder
modification,  vibration = measurement, and
roughness measurement. Holder maodification

divided into increasing the overhang and reducing
force from entry angle (RFEA) by using different
inserts.

2.1. Material

The materials used are AISI 4340 which has a
dimension of inner radius 168 + 7 mm, Wood for
damping the vibration, insert VNMG 160404 MH,
and Insert TNMG 160404 PM. The tools used in
this experiment are a double chuck ZGMM C13
machine and a vibrometer.

2.2. Experiments

First modification is used simple materials with
higher damping usually have lower stiffness. The
damping material is attached around the cylinder
[9], [10]. The damping material is wood, can be
seen in Figure 1. The insert used to reduce the
surface on inner diameter is VNMG 160404 MH.
Second maodification is changed the insert to
TNMG 160404 PM.
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(m/s?) (m/s?)
Existing 0.65 0.21
New 0.63 0.23

First modification is to increase the

Figure 1. éometry of wood which installed to
holder
this

Fixed parameter that wused in

experiment presented in Table 1.

Table 1. Parameters of operation double chuck

Parameters Value
Diameter of Holder 90 mm
Length of Overhang 600 mm
Holder’s Material AISI 1045
RPM 160 rpm
For the vibration measurement, the

vibrometer is placed at the top of the cylinder
holder to determine vertical’s vibration of the
machining process. After the reduction is finished,
determine surface roughness in the inner diameter
with the distance of 10 mm, 200 mm, and 400 mm
from the entry holder.

3. RESULTS & DISCUSSION

Vibration is one of common phenomena in
industry. It may harm the stability of structures or
lead to error precision instrumentS. Vibration
related to deflection, which the distribution of
vibration amplitude is a form of deflection [11].
Exact equation of the deflection affected by
moment force, modulus of elasticity, and cross-
sectional inertia [12]. The deflection equation can
be seen in equation (1).

6= M/E1 1)

First experiment is using a double chuck
machine before the modification. The machine is
set to reduce 1.5 mm in the surface on the inner
diameter of the product. The insert is VNMG
160404 MH with an entry angle 45°. The clamp
holder is divided into existing and new. The result
of the vibration presented in Table 2. Maximum
vibration and average vibration of the machine for
each type of holder are the same. So, the result
can be used as an initial comparison.

Table 2. Vibration of holder before modification
with reduce 1.5 mm

Maximum
Vibration

Average

Parameters Vibration

overhang with shortening the length of the holder
from the new clamp. The material is wood and
attached around the holder. The wood around the
holder can be seen in Figure 2. If the length from
force to clamp decreases, moment force that
occurs in the holder will decrease as described in
equation 2 [12]. Wood also can be used as a
damping material to suppress vibrators. The
insert is VNMG 160404 MH with an entry angle
45°. This experiment uses surface of inner
diameter reduction of 1.5 mm and 2.5 mm to
determine the effect of grinding force to the
vibration of the holder.

Figure 2. Variations of modification of double
chuck which a. existing holder, b. new holder,
and c. with wood

There is a decrease in the value of
vibration of holder modification using wood as
damping material. The result can be seen at
Table 3. Modulus of elasticity of AISI 1045 is
about 190-210 GPa and wood is about 10 GPa
[13], [14]. Wood has lower modulus of elasticity
than steel. Wood as damping material can
suppress the vibration from average vibration
about 0.21-0.23 m/s® to 0.14 m/s’.

There is a different result on average
vibration and maximum vibration with the
different reduction on surface of inner diameter,
where the higher the reduction the higher the
vibration of the holder. When the reduction is
higher, the force given to the holder is higher too.
Force affects the moment of the holder, as in (2).
Higher moments will have higher deflection,
where the vibration will be higher too [15].
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Table 3. Vibration of holder with wood

Maximum Average
Parameters Vibration Vibration
(m/s?) (m/s?)
Reduction 1.5 mm 0.42 0.14
Reduction 2.5 mm 0.61 0.22

The last modification in this experiment is
to reduce the force experienced by the holder by
changing the design of the entry angle to 90°
which changes the insert to TNMG 160404 PM.
In this modification, wood as damping material is
not used. Reduction on the surface of the inner
diameter uses 1.5 mm and 2.5 mm. The result
can be seen at Table 4. The vibration can be
reduced by changing the tool entry angle. With
the entry angle of 90°, feed of materials equals
the maximum thickness. Rigidity of the insert will
increase with entry angle increase, however
decreasing the entry angle will decrease the feed
of materials [16]. Vibration decreases from 0.21-
0.23 m/s to 0.10 m/s. Also, on a surface of inner
diameter of 2.5 mm, vibration decreases from
0.22 m/s® to 0.15 m/s’.

Table 4. Vibration of holder after changing entry

The vibration of the holder will affect the
roughness of the surface on the inner diameter.
With the reduction of surface on inner diameter of
1.5 mm, the comparison between the double
check before modification and after modification
has different surface roughness. After
modification with wood, the surface roughness is
still the same as before at 3 um, However, the
modification with changing the entry angle
decreases the surface roughness than before
from 2.2 to 3.1 pm to 1.3 um. This result can be
seen in Table 5.

Table 5. Surface roughness of inner diameter
with 1.5 mm reduction

Holder Average Roughness (um)
Existing 2.2
New 3.1
Increase Overhang 3
RFEA 1.3

The comparison of the result can be seen
in Figure 4. RFEA is the most promising result
from the vibration and surface roughness. The
relation for the vibration and surface roughness
also proportional which the lower of vibration, the

lower the surface roughness.

MNew

. Increas'e Overhang -

n

angle to 90°
Maximum Average
Parameters Vibration Vibration
(m/s?) (m/s?)
Reduction 1.5 mm 0.65 0.10
Reduction 2.5 mm 0.85 0.15

Existing
.

ra

y = 1.4332In(x) + 5.0152

The effect of changing the entry angle will
decrease the vibration of the holder too. The
comparison of the vibration for each modification
can be seen in Figure 3. The wood increases the
overhang and works to suppress the vibration
with the lower stiffness and entry angle of 90°
making the insert become more rigid.
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Figure 3. Comparison between holder’s vibration
with 1.5 mm reduction
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Figure 4. Comparison for each modification of
holder

4. CONCLUSION

The modifications on double chuck are divided
into addition of wood and changing the entry
angle into 90°. With the reduction of 1.5 mm, the
vibration which changes the entry angle has the
highest value in decreasing from 0.21 to 0.23
m/s® to 0.10 m/s2. However, addition of wood
decreases the vibration from 0.21 to 0.23 m/s® to
0.14 m/s2. The surface roughness for changing
entry angle is decreased from before the process
from 2.2 to 3.1 pm to 1.3 pm. The surface
roughness with the reduction of 2.5 mm is still not
yet determined. This will be the prospect of the
development from modification of double chuck
to reduce the vibration and increase the quality of
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surface roughness of the products at higher
reduction.
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