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Abstract: Progressive machining configurations include also the machining with rotary tools, which  motion is 
derived from interaction forces result from machining process.  
This review introduce theoretical starting points, which is very important for derivation formulae, for work 
geometry of rotary plane tool.  
At near derivation formulae for determination work geometry tool, is utilise method gradual project vector of 
motion. This derivation formulae is utilise for design of construction of plane tool. In this review is design of 
construction plane tool which utilise principle  rotary of cutting part. 
Keywords: Autorotary tool, Tool angle, Construction of Plane Tool, Tool – in –use System, Planing 

 
1. Geometry of cutting part of rotary tool 

 
Arbitrary point of cutting part tool exert this motions : 

− motion of feed with speed – vf 
− cutting speed v 
− motion of cutting part round axis - va 

Basic formulae for determination work geometry tools : 
 σγγ −= ne 

( ) sene tgtg λσαα cos.+= 
where: 
γe – working orthogonal rake 
γn – tool normal rake 
σ – auxiliary angle for calculation 
αe – working orthogonal clearance 
αn – tool normal clearance 
λse – working tool cutting edge inclination 

 
Angle and too work angle of inclination cutting part - , were derivation according to of 

common method of determination work angles [2]. Essence of method reside in that geometry 
parameters we can obtain  gradual  project vectors of motion tool. 

Object of analysis is search of  course vector w which  is vector of resultant speed 
machining process. Vector w, we can  determine than resulting of components wN and wT. 
(fig. 2). 
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The differences are significant that is why tool angles cannot be determined for the 
physical processes located in machining zone and contact surfaces of tool. 

Equations for working geometry of planing tool [1] were calculated by using the method of 
step by step projection of movement vectors. 
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This calculated equations are valid too for  a negative tool cutting edge inclination λs . If angle 
tool cutting edge inclination is negative thus cutting edge change course of rotary. 
For angle σ are valid : 
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Negative sign is valid for negative angle cutting edge inclination λs . 
Angle of touch – ψ (fig.1) of point cutting we can determined according to of formula: 
 

n

p

n

pn

R
a

R
aR

−=
−

= 1cosψ 
 
 
where : 
vn =  ξ.vc

and coefficient  ξ:    ξ:= sin λs
 

 
 

Fig.1 Scheme for calculated angle ψ 
 
2. Analysis of geometry cutting edge of rotary planing tool which is 

adjust with double  angle inclination cutting edge 
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From of theoretical  analysis of work geometry tool of turning [3] result that for work of 
tool is good and suitable planing tool lean steel in plane perpendicular to axis of workpiece. 

So we are obtain tool with double cutting edge inclination  ( λs ; and Θ ) 
where: 
λs – a tool cutting edge inclination 
Θ - angle inclination of tool in back plane  
From fig. 2 result : 
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Subsequently : 
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After mathematical  arrangement : 
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Likewise we can determine work angle of cutting edge inclination λse . 
where: 
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We can suppose, that at negative angle λs, cutting edge change course of rotary. 
Afterwards common equations for determine of angles σ and λse they are: 
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where :  
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Sign (-) apply for negative angle cutting edge inclination λs. On the foundation determine 
of equations we can calculate values work geometry of angles. This equations we can use for 
arbitrary is conditions of work of tool an in arbitrary point of cutting edge determine real 
work geometry of angles, which are determine results work of tool. 

 

 
 

Fig. 2 Work angles of planing tool with double angle cutting edge inclination. 
 
 
3. Construction of planing tool 
 
Construction of planing tool enable change tool cutting edge inclination - . At project of 

construction autorotary tools is necessary go out from requirement: 
 high of tough construction tool,  
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 high of precision motion tool (radial – circular runout and  action) 
 high reliability motion of tool, which we secure suitable construction of tool. 

In works of authors we can acquaint with construction of lathe, milling and planing tools. 
Generally we can affirm, that suitable are tools, which has of rotary part fit in sliding 
bearings. Fit in antifriction bearings  is not suitable. 

The formulae were utilise at project of planing tools. Possibility of minimum radial 
clearance setting, and easy way of sliding surfaces lubrication. Experiments tacked place 
mostly in real production conditions. This new planing  tool design has several advantages for 
many groups of machined materials. Working rages of tool were confirmed experimentally, in 
agreement with theoretical conclusions. 

From results of theoretical analysis of work geometry follow, that is suitable this planing 
tool adjust with double angle cutting edge inclination ( λs ; Θ ) where angle λs is altering.  The 
angle you can recommend constant (Θ = 5o ).  

Very important characteristic of tool is due to friction of chip and face tool and workpiece 
– flank tool. In body of planing tool (fig.3) is conical case Cu Sn8 (1), in case is rotary cutting 
part of planing tool (2). Minimum radial clearance we can adjust auxiliary of screw (3) and 
ball φ 6mm (4) Screw (5) insure of screw against rotary. Screw spleen on the rotary part of 
tool serve for forced of ointment. 

 

 
 

Fig. 3  Scheme of minimum radial clearance setting and sliding surfaces of rotary cutting 
part planing tool. 

 
4. Conclusion 
On the rudiment of theoretical analysis of work geometry rotary tool, he was constructed 

this planing tool and was performed experiments. 
From the results we can recommended: 

 For the reliable rotary movement of cutting part of planing tool is most important right 
define minimum radial clearance and sliding surfaces lubrication.  

 Experiments tacked place mostly in real production condition this new planing tool 
design has several advantages for many groups of machined materials. 

 Using of tools with circular cutting edges those can swing with autorotation is 
perspective namely for machining of extremely hard materials to remove heat from 
plastic  deformed zone. 

 Rotary of tool determine mainly cutting v and tool cutting edge inclination λs. 
 A tool cutting edge inclination λs we can recommended in extent λs= 45- 60o. 
 Cutting speeds for this tools we can recommended important higher, than at classical 

planing tools. 
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 A tool wear be situated only on the flank of tool. 
 The planing tool have extremely high tool life. 

 
 

References 
 

[1] Pilc,J.- Mičietová, A. : Obrábanie kovov autorotujúcimi nástrojmi,EDIS Žilina 2003, 
ISBN 80-8070-047-8 
[2] Neslušan ,M.- Czán, A. : Obrábanie titánových a niklových zliatin,EDIS Žilina 2001, 
ISBN 80-7100-933-4 
[3] Poppeová,V.- Čuboňová,N. – Uríček,J. – Kumičáková,D.: Automatizácia strojárskej 
výroby, Žilinská univerzita v Žiline EDIS – vydavateľstvo ŽU 2002,  ISBN 80-8070-009-5 
[4] Mičietová, A.- Pilc, J. - Salaj, J.: Obrábanie autorotujúcim nástrojom - možný prístup k 
zvyšovaniu produktivity. In: Produktivita 3/2001, dvojmesačník Slovenského centra 
produktivity, ISSN 1335-5961, str.4-6.  
 

 268


