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Results of the study of the process of grinding wood milling rotor with high damping
capacity of the housing. Obtained dynamic torque reduction and the overall cutting
force. The dependence of the dynamic torque of the supply amount to the knife milling

pine wood.

Abstract

The results of a study of the process of grinding wood by a milling rotor with high
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damping capacity of the case. A decrease in the dynamic torque and the total cutting

force is obtained. The dependence of the dynamic torque on the feed quantity on the

knife during the milling of pine wood is established.
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Introduction

A variety of types of raw materials used in proceedings, based
on mechanical wood processing, characterized by high hardness and
sample size, which firstly requires cutting operations for sorting parts
and the size of the feed stock directly to the grinding, and secondly,
the process creates grinding high dynamic loads, acting as the cutting
tool, and the entire cutting mechanism as a whole. Milling machines
for the crushing of wood have a number of advantages over the other.
Firstly, they are high-performance voditelny allow cut chips of large
thickness and a relatively low strength of interaction with the wood
cutting tool, and, secondly, processed wood of different lengths,
eliminating the need for pre-cutting wood to length.!> When milling
materials produces intermittent cutting.® Intermittent cutting is a
process in which at certain intervals constituting seconds or fractions
of a second stroke of the tool (cutting chips) alternateswith idle.
Cyclical unloading and loading of contact surfaces during interrupted
cutting affect the resistance of the cutting tool.> And the cyclical
mechanical stress is a major cause of lowering the resistance of the
cutting tool due to impact phenomena occurring at the initial moment
of interaction with a workpiece and the main source of driving
oscillations (vibrations).*> This circumstance substantially determines
operability of the cutting tool and in particular manufactured using
the carbide and mineral ceramics.* Reduced shock and vibration by
reducing the cutting speed. It leads to a substantial loss of productivity
and makes use of a cutting tool of hard metal impractical.* The strain
energy waves during shock loading of the cutting tool can intensively
absorbed dissipative boundaries, e.g., providing constructive
conditions of friction elements on the contact surfaces of the cutting
tool designs can achieve effective damping of shock loads.®” But in
most cases, in surface contact designs compounds of the cutting tool
still and their damping action slightly.® More effective ways to reduce
shock and vibration based on the absorption of vibration energy by
the use of vysokodempfiruyuschih materials and structures
that provide shock damping.* The use of elastic damping elements
in the construction of the cutting tool by allowing cutting force

reduction to reduce the impact force during insertion of the tooth, and
thereby reduce the amplitude of oscillations due to the fact that the
elastic damping element, having a low rigidity, can absorb the impact
energy.>!'5 AT communication from outlined there necessity design
design milling rotor, allowing highly effectively dampen shocks. This
design was developed in view of certain characteristics of the analysis
structures milling rotors and features Process grinding Wood data
type cutting tool from characteristic shock oads. As a result,
designed and manufactured construction milling rotor provided on
Figure 1. The design of the milling rotor comprising: an integral body,
whose parts are movable on the cylindrical surface of the conjugate
in two directions - direction of rotation of the rotor, and - against;
damping elements in the construction of the housing, the rigidity of
which determines the magnitude of said movement depending on the
magnitude of force generated at the cutting edge of the knife. As a
result, the impact of the knife against the wood blade together with
the movable housing part is displaced in a direction reverse to the
rotation of the rotor by a certain amount and compresses the damping
elements, which reduces the action of shock loads on the cutting tool,
and hence the cutting force, due to the fact that the damper compression
elements absorb part of the kinetic impact energy, and displacement of
one part of the body upon impact on other cutters to reduce the rigidity
as the striking body, and consequently reduce the force of impact.
Experimental studies carried out on the installation, the construction
of which is shown in,'® under the following conditions: cutting speed
v=13m/s; cutting circle diameter d =178mm; Cutting width 12mm;
Rear angle a = 30°; cutting angle 6 = 70°; the angle of inclination of
the cutting edge A=3°; sharp knives; knife material R18 speed steel
(GOST 19265-73); infeed knife Sz=1,5... 7,5mm; wood species -
Pine (density p12=0,40g/cm?); wood humidity W=18%. Cutting was
performed by applying torque the working shaft and the workpiece
on the cutting knife. Thus measured dynamic torque of the output
shaft depending on the feed to the knife. Received experimental
data allowed establishing a connection between the dynamic torque
moment M and feeding to the knife and Sz to construct the graph of
this function (Figure 2).
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Figure | Drawing of the structure and a photo milling rotor. | :a rotor housing;
2: the toolholder; 3: cutting tool; 4: screw; 5:VWedge; 6: a spring steel; 7: drive.
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Figure 2 The dependence of dynamic torque by feeding to the knife milling

pine wood along the grain milling rotor and new standard design.

Analysis of the results revealed

1. Total dynamically increase torque by increasing the feed to the
knife.

2. Decrease dynamic torque and accordingly the total cutting force
at the cutter rotor new construction: in a few cases when cutting
thick chips 15mm-7 %, 3,5mm thick-up to 30%, 7,5mm thick-Up
to 12%. Thus, by applying design of the milling rotor damping
elements of different hardness can change its damping capacity
that allows to create the best working conditions for cutting tools
and machinery in general, depending on the physico-mechanical
properties of the material work over an. Developed milling rotor
arrangement can effectively reduce the effects of impact loads
encountered during crushing of wood, and can be used in the
construction of the rotary cutter and shredder milling wood type.
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