The providing of ultra precision conditions for details’ pressing processes on rotary machines
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Abstract
The main object of research of details’ pressing processes on rotary machines is focused on how statistical characteristics are established for input and output of different technological operations taking into account the way of machining, that is, using in each technological machine (rotary machine) not only one, but several complects of instruments. 

As precision parameters that are necessary to analyse for details, which are handled using cold pressing methods, must be mentioned the most typical but different from each other: 
· linear dimension of the cam’s height when forging detail;
· linear dimension of the depth of detail’s pressed hole;

· the adequacy of the detail’s form (after conical compression);
· the linear dimension (length) of the finished product;

· the weight of the finished product (which consists of four parts).

The analysis of how precisely different rotary machines work and how it is possible to adjust them showed that each block of instruments (when working separately) guarantee necessary detail’s manufacture precision which is limited according to the tolerances. However some methods used when adjusting the whole group of the blocks of instruments for one technological rotor are not insufficient because considerable offset of the grouping dimension centres for details in some separate technological stream is moved when comparing with necessary tolerance borders.  The improvement of the quality of the output flows can be achieved by establishment of reasonable and admissible limits when making the adjustment of blocks of instruments.  
The factors influencing the precision of pressing processes on rotary machines
As criteria for rotary machine’s absolute precision work should be taken into account following ones:
1) Dispersion characteristics displayed as detail’s size σn(i) avarage squared deviation. Details are produced using some (i) instrumental block of technological rotor and σΣ produced using all instrumental blocks.

2) Detail’s size distribution rule type which characterizes rotor and process. 

3) Distribution rule’s type for grouping centres of separate detail’s set which are handled using separate instrumental blocks.
As criteria for rotary machine’s relative precision work and adjustment of separate rotary machines and instrumental blocks should be taken into account following ones:

1)  Proportions (maximal and minimal) of avarage squared deviations σn(i)/σΣ, which are established for some (i) instrumental block and for output flow of processed details. 

2) Proportions (maximal and minimal) of utmost production errors Δu lim for some (i) technological block and (Δu lim)Σ for output technological flow to the half of area of work tolerance δ. 

3) Proportions of utmost adjustment errors ΔHlim to utmost production errors. 
4) Proportions of dispersion of grouping centres when adjusting separate instrumental blocks 2ΔHlim to avarage squared deviation of output technological flow σΣ. 

5) Precision coefficient Tn.

6) Tolerance area usage coefficient ηn. 

7) Possible amount of reparable Ai and not reparable Bi discarded goods in percentage taking into account tolerance area limits. 

All these characteristics were based on statistically processed measurement results of selections in cases when instrumental blocks were inintentionally adjusted by adjuster which has necessary experience dealing with technological rotors. The amount of this selection was the following: from each instrumental block – 100 pieces, from technological rotor with six instrumental blocks – 600 pieces. The measurements were made using special devices with indicators having up to 0,01 milimeters precision. 
The precision parameters for details using pressing methods
As precision parameters that are necessary to analyse for details, which are handled using cold pressing methods, must be mentioned the most typical but different from each other: 

· linear dimension of the cam’s height when forging detail;

· linear dimension of the depth of detail’s pressed hole;

· the adequacy of the detail’s form (after conical compression);

· the linear dimension (length) of the finished product consisting of two details, where 1-st detail were pressed into 2-nd detail and then rolled up;
· the linear dimension of 3-rd detail’s into 2-nd detail’s hole pressing seat’s height (the pressing process is made at one go);

· the weight of the finished product which consists of four parts (details). Till the assembly only one detail’s weight is controlled but in the process of assembly loose material is proportioned using bulk method. 
Using mathematically statistical result’s treatment of the detail’s previously described sizes and comparing findings with adjustible work tolerances, absolute and relative characteristics of processed details’ sets in the technological rotors’ output and separate instrumental blocks for the same rotors were obtained. With the help of small selection quantity (10-20 pieces) on the basis of detail’s size modal values, the adjustment error distribution’s rule was worked out. If for the majority of errors of details production in separate technological rotors characteristic are distributions which are based on normal rule with different asymmetry, then for the adjustment errors – distributions based on similar probability rule are characteristic. 
Analysing obtained statistical characteristics based on the main principles of precision theory of technological processes it is possible to make several conclusions:

1) The examination of experimental data showed that in the output of examined technological rotors exists detail’s production error distribution which is based on the normal rule, which is formed by the moving aside details of several technological instruments. The existance of deviations which are valued taking into account the indices of asymmetry and excess it is possible to explain by the relative measurement devices’s errors in case of rather strict controlled parameters of work tolerances 2δp.

2) In the adjusted production’s precision limits each instrumental block separately provides sufficient but in some cases even overmuch process precision in case of which the area of dispersion is smaller than the area of tolerance. When analysing operations there was not detected such cases when the precision of instrumental block was higher than controlled parameters of work tolerances. The precision of details’ production using the same instrumental blocks are different. The errors of details’ production for the same instrumental blocks can exceed minimal possible values 1,5 – 2,5 times. 
3) Experimental researches showed that existing techniques and methods used for the instrumental blocks adjustment as well as the ways of adjustment quality control methods are not satisfactory. In case of existing adjustment methods the amount of total discarded goods can reach 6-10%. The reduction of discarded goods’ amount percentage is possible by narrowing the tolerance area for instrumental blocks adjustment. 
4) The analysis of separate technological rotors’ work precision and the ways of it adjustment showed that:
a) each separate instrumental block can guarantee adjusted details’ production precision which is limited by the working tolerance limits;

b) the used methods for the adjustment of the group of instrumental blocks for one technological rotor are not satisfactory. 
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