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Annealing Of steel 

By the ASM Committee on Annealing of steel 

ANNEALING is a generic term denoting a treatment that consists 

of beating to and holding at a suitable temperature followed by 

cooling at an appropriate rate, primarily for soften ing of metallic 

materials, It also in applied to produce desired changes in other 

properties or in microstructure steels may be annealed to facilitate 

cold working or machining, to improve mechanical or electrical 

properties, or to promote dimensional stability, The choice of an 

annealing treatment that will provide an adequate combination of 

such properties at minimum expense oten involves a comproise, 

Terms used to denote spteels are descriptive of the method used, 

the equipment used ot the condition of the material after 

treatment. Many of these termas are dis cussed in the following 

sections or are defined in the glossary of annealing terminology at 

the end of this article.  

 

Basic conceptst  
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Critical Temperatures. The critical temperatures that must be 

conside ered in discussing annealing of steel are those that define 

the onset and com pletion of the transformation to or from 

austenite. For a given steel, for a given steel, the critical 

temperatures depend on whather the steel is being heated or 

cooled. Critical temperatures for the start and completion of the 

transformation to austenite during heating are  denoted, respect, 

tively, by Ac1 and Ac3 for hypoeutectoid steels and by Ac1and 

Accm for hyperu tectiod steels, These temperatures are higher than 

the corresponding critical temperatures for the start and comple 

tion of the transformation from austen ite during cooling which 

are denoted, respectively, by Ar3 and Ar1 for hypereutectid steels, 

these critical temperatures converge to the equilib rium values 

Ae1, Ae3 and Aecm as the rates of heating or cooling become 

infinitely slow. Figure 1 illustrates the positions of the Ae1, Ae3 

and Aecm lines on the equilibrium phase diagram for plain carbon 

steels. The presence of other alloying elements will also have 

marked effects on thses critical temperatures.  
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Table 1 provides critical temperatures for selected steels, 

measured at heating and cooling rates of 28 C/h (50 F/h). The 

equilibrium critical temperatures generally lie about midway 

between those for heating and cooling at equal rates. Because 

annealing may involve various ranges of heating and cooling rates 

in combination with iso thermal treatments, the less specific ferms 

A1, A3 and Acm are used here in discussing the basic concepts.  

 

Annealing Cycles.    

In practice, specific thermal cycles of an almost infi nite variety 

are used to achieve the various goals of annealing. These cycles 

fall into several broad categories that can be classified according 

to the temperature to which the steel is heated and the method of 

cooling used. The maximum temperature may be below the lower 

critical temperature, A1, (subcritical annealing) above A1 

subcritial annealing above A1 but below the upper critical 

temperature, A3 IN hypoeutectiod steels or Acm in hypereutectoid 

stells (intercritical annealing) or above A3 (full annealing).  
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Because some austenite is present at temperatures above A1 

cooling practice through transformation is a crucial factor in 

achieving desired microstructures and properties. Accordingly, 

steels heated above A1 are subjected either to slow continuous 

cooling or to isotheraml treatment at some tempera ture below A1 

at wich transformation to the desired microstucture can occur in a 

reasonable amount of time. These 

Generalized treatments are illustrated schematically in Fig. 2. 

Under certain conditions, two or more such cycles may be 

combined or used in succession to achieve the desired results. The 

success of any annealing operation depends on proper choice and 

control of the thermal cycle. Based on the metallurgical priciples 

discussed in the following sections.  
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Heating Bolow A1.subcritical an nealing does not involve 

formation of austenite. The prior condition of steel is modified by 

such thermally activated processes as recovery, recrys tallization, 

grain growth, and agglom eration of carbides. The prior history of 

the steel is, therefore, an important facfor.  

In as-rolled or forged hypoeutectiod steels contaning ferrite and 

pearlite, subcritical annealing can adjust the hardnesses of both 

constituents. But excessively long times at temperature may be 
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required for substantial softening. The subcritical treatment is 

most effective when applied to hardened or cold worked steels, 

which recyatallize readily to form new ferrite grains. The rate of 

softening increases rapidly as the annealing temperature has very 

little effect on the established mierostruc ture and resultant 

properties.  

A more detailed discussion of the metallurgical processes 

involved in subcritical annealing is provided in Ref 2.  

 

Heating Above A1.  

Austenite begins to form when the temperature of the stell 

exceeds A1. In hypoeutectoid steels, the equilibrium structure in 

the intercritical range between A1 and A3 consists of ferrite and 

austenite, and 

bove A3 the structure becomes completely austenitic. However, 

the equilibrium mixture of ferrite and austenite is not achieved 

instantaneously Undissolved carbides may persist, especially if 

the austenitizing time is short or the temperature is near A1 
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causing the austenite to be inhomoge neous. In hypereutectoid 

steels, carbide and austenite coexist in the intercritical range 

between A1 and Acm and the homogeneity of the austenite depends 

on time and temperature, The dogree of homogeneity in the 

structure at the austenitizing temperature temperature the degree 

of homogeneity in the structure at the austenitizing temperature is 

an important consideration in the development of annealed 

structures and properties the more homogeneous structures 

developed at higher austenitizing tem peratures tend to promote 

lamellar car bide structures on cooling, whereas lower 

austenitizing temperatures in the intercritical range result in less 

homogeneous austenite, which promotes formation of spheroidal 

carbides.  

 

Docomposition of Austenite  

Austenite formed when steel is heated above the A1 The rate of 

austenite decomposition and the tendency of the carbide structure 

to be either lamellar or spheroidal depend largly on the 
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temperature of transformation. If the austenite transforms just 

below A1 it will decompose slowly. The product then may contain 

relatively coarse spheroidal carbides or coarse lamellar pearlite, 

depending on the composition of the steel and the austenitizing 

temperature, this product tends to be very soft. However, the low 

rate of transformation at temperatures just below A1 necessitates 

long holding teimes in iso thermal treatments, or very low cooling 

rates in continuous colling, if max imum softness is desired. 

Isothermal continuous cooling in terms of achiev ing desired 

structure and softness in the minimum amount of time. Somo 

times, however, the available equip ment or the mass of the steel 

part being annealed may make slow continuous cooling the only 

feasible alternative.  

As the transformation temperature decreases, austenite generally 

decomposes more rapidly, and the transfor mation product is 

harder, more lamellar and less coarse than the product formed just 

below A1, At still lower transformation temperatures. The product 

becomes a much harder mixture of ferrite and carbide, and 
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carbide, and the time necessary for complete isothermal tr. 

Asformation may again increase. Temperature-time plots showing 

the progress of austenite transformation under isothermal (IT) or 

continuous cooling transformation (CCT) continuous cooling 

transformation (CCT) conditions for many stells have been 

widely published (Ref 3 and 4) and illustrate the principles just 

discussed. These IT or CCT diagrams may be helpful in design or 

annealing treatments for specitic grades of steel, but their 

usefulness is limited because most published diagrams represent 

transformation from a fully austenitized, relatively homogeneous 

condition, which is not always desirable or obtainable in 

annealing. However, transformation deagrams (either IT or CCT) 

That represent cooling from a specific austenitzing treatment may 

be developed by use of the techniques discussed in Ref 1. Such 

diagrams provide the information necessary for design of 

offective annealing schedules.  

 

COOling After Transformation.   
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After the austenite has been completely transformaed, little else of 

metallurgical consequence can occur during cooling to room 

temperature. Extremely slow cooling may cause some 

agglomeration of carbides and consequently, some slight further 

softening of the steel. But in this regard such slow cooling is less 

effective than high-temperature transformation. Therefore, there 

is no metallurgical reason for slow cooling after transformation 

has been completed, and the steel may be cooled from te 

transformation temperature as rapidly as feasible in order to 

minimize the total time required for the operation.  

If transformation by slow continuous cooling has been used, the 

temperature at which controlled cooling may be stopped depends 

on the transformation characteristics of the steel. However, the 

mass of the steel or the need to avoid oxidation are practical 

consilderations that may require retarded cooling to be continued 

below the temperature at which austenite transformation ceases.  
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Effect of Prior Structure  

Finer and more evenly distributed the carbides in the prior 

structure, the faster the rate at which austenite formed above A1 

will approach complete homogeneity. The prior structure, 

therefore, can affect the response to annealing. When spheroidal 

carbides are desired in the annealed structure, preheating at 

temperatures just below A1 sometimes is used to agglomerate the 

proior carbides in order to increase their  resistance to solution in 

the austenite on subsequent heating. The presence of undissolved 

carbides or concentration gradients in the austenite promotes 

formation of a spheroidal, rather than lamellar, structure when the 

austenite is transformed. Preheating to enhance spheroidization is 

applicable mainly to hypoeutectoid steels but also is useful for 

some hypereutectoid low-alloysteels.  

 

Austenitizing Time and Dead Soft Steel.  

Hypereutectiod steels can be made extremely of time at the 

austenitizing temperature, Although the time at the austenitizing 
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temperature may have only a small effect on actual hard ness 

(such as a change from 241. to 229 HB). Its effect on 

machinabitiy or cold formaing properties may be appreciable.  

Long-term austenitizing is effective in hypereutectoid steels 

because it produces agglomeration of residual carbides in the 

austenite. Coarser carbides promote a softer final product. In 

lowercarbon steels, carbides are unstable at temperatures abov A1 

and tend to dissolution may be slow.  

Steels that have approximately eutectoid carbon contents 

generally form a lamellar transformation product if sustenitized 

for very long periods of time. Long-term holding at a temperature 

just above the A1 temperature may be as effective in dissolving 

carbides and dissipating carbon-concentration gradients as is 

short-term holding at a higher temperature.  

Guidelines for Annealing  

The metallurgical principles discussed above have been 

incorporated by Payson (Ref 1) into the foilowing seven rules, 
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which may be used as guidelines for development of successful 

and efficient annealing schedules:  

Rule 1: The more homogeneous the structure of the as-

austenitized steel, the more completely lamellar will be the 

structure of the annealed steel.  

Conversely, the more heterogeneous the structure of the as-

austenitized steel, the more nearly spheroidal will be the annealed 

carbide structure.  

Rule 2: The softest condition in the steel in usually developed by 

austeni-tizing at a temperature less than 56 C (100 F) above A1 

and transforming at a temperature (usually) less than  56 C (100 

F) below A1  

Rule 3: Because very long times may be required for complete 

transformation at temperatures less than 56 C (100 F) below A1, 

allow most of the trans formation to take place at the higher 

temperature, where a soft product is formaed and finish the 

transformation at a lower temperature, where the time required for 

completion of transormatio is short.  
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Rule 4: After the steel has been austenitized, cool to the 

transformation temperature as rapidly as feasible in order to 

minimize the total duration of the annealing operation.  

Rule 5: After the steel has been completely transformed, at a 

temperature that produces the desired microstructure and 

hardness, cool to room temperature as rapidly as feasible, to 

decrease further the total time of annealing.  

Rule 6: To ensure a minimum of lamellar pearlite in the structures 

of annealed 0.70 to 0.90% Ctool steels and other low-alloy 

medium-carbon steels, preheat for several ours at a emperature 

about 28 C (50 F)below the lower critical temperature (A1) before 

austenitizing and trans forming as usual  

Rule 7: To obtain minimum hardness in annealed hypereutectoid 

alloy tool steels, heat at the austenitizing temperature for a long 

time (about 10 to 15 h). then transform as usual. 

These rules are applied most effectively when the critical 

temperatures and transformation characteristics of the steel have 
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been established and when transformation by isothermal treat 

ment is feasible.  

 

 

 

 

 

 

 

Annoaling Tomperatures 

 

For many annealing applications, it is sufficient simply to specity 

that the steel be cooled in the furnace from a designated annealing 

(austenitzing) temperature, Temperatures and associated Brinell 

hardnesses for simple annealing of carbon steels are given in 

Table 2, and similar data for alloy steels are presented in Table 3.  

Heating cycles that employ austenitizing temperatures in the 

upper ends of the ranges given in Table 3 should result in pearlitic 
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structures. Predominantly spheroidized structures should be 

obtained when lower temperatures are used.  

 

 

 

 

 

 

 

 

When an ally steel is annealed to obtain a specific microstructure, 

greater precision is required in specifying temperatures and 

cooling conditions for annealing. Table 4 presents, for a variety of 

standard alloy steels, typical schedules for auch annealing 

operations.  

In isothermal annealing to produce a peralitic structure, 

particularly in forgings, an austenitizing temperature as much as 
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70 C (125 F) higher than that indicated in Table 4 may be selected 

in order to decrease the austenitizing time.  

For most steels, as indicated in Table 4, annealing may be 

accomplished by heating to the austenitizing temperature and 

their either (a) cooling in the furnace at a controlled rate or (b) 

cooling rapidly to, and holding at, a lower temperature for 

isothermal tranaformation. Both procedures result in virtually the 

same hardness, however, considerably less time is required for 

isothermal transformation.  

 

Uniformity of Temporaiure.  

One potential contribution to the failure of an annealing operation 

is a lack of knowledge of the temperature distribution withing the 

load of steel in the furnace. Furnaces large enough to anneal 18 t 

(20 tons) of steel at a time are not uncommon. The larger the 

furnce. The more difficut it is to establish and maintain uniform 

temperature conditions throughout the load, and the more difficult 
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it is to change the temperature of the steel during either heating or 

cooling.  

Furnace thermocouples indicate the temperature of the space 

above, below or beside the load, but this temperature may differ 

by 28 C (50 F) or more from the temperature of the steel itself 

(see Fig. 3), especially when the steel is in a pipe or box or when 

bar or strip is packed in dense charge in a quiescent. Atmosphere, 

when these conditions exist, the distribution of temperature 

throughout the load during heating and cooling should be 

established by  

Placing thermocouples among the bars, forgings or coils, 

Regulatio of the furnace during the annealing operation should be 

based on the temperatures indicated by these thermocouples, 

which are in actual contact with the steel, rather than on the 

temperatures indicated by the furnace thermocouples.  

 

 

Sphoroidizing  
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Steels may be spheroidized-that is heated and gooled to produce a 

struc ture of globular carbides in a ferritic matrix-by the following 

methods:  

1- prolonged holding at a temperature just below Ae1. 

 2- Heating and cooling alternately between temperatures that are 

just above Ac1 and just below Ar1.  

3- Heating to a temperature above Ac1, and then either cooling 

very slowly in the furnce or holding at a temperature just below 

Ar1  

4- Cooling at a suitable rate from the minimum temperature at 

which all carbide is dissolved, to prevent reformation of a carbide 

network, and then reheating in accordance with method 1 or 2 

above (applicable to hypereutectoid steel containing a carbide 

network).  

The rates of spheroidizing provided by these methods depend 

somewhat on prior microstructure, being greatest for quenched 

structures in which the car bide phase is fine and dispersed. Prior 
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cold work also increases the rate of the spheroidizing reaction in a 

subcritical spheroidizing treatment.  

For full spheroidizing, austenitizing temperatures either slightly 

abova the Ac1 temperature or about midway between Ac1 and Ac1 

is to be used, good loading characteristics and accurate 

temperature controls are required for proper results, otherwise, it 

is conceivable that Ac1 may not be reached and thus that 

austenitzation may not occr. Bacause time and temperature affect 

austenitization and thereby influence the number of undis-solved 

carbides from which nucleation and coalescence of the spheroids 

occur, close control of temperature is necessary, For example, if it 

is determined that spheroidiztion of a given steel will require an 

austenitizing temperature of 750 C (1358 F) a deviation of 11 C 

(20 F) may easily result in an incompletely spheroidized structure.  

The spheroidized structure is desirable when minimum hardness, 

maximum ductility or (for high-carboon steels) maximum 

machinability is portent. Low-carbon steels are seldom 

spheroidized for machining, because in the spheroidized condition 
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they are excessively soft and gummy, cutting with long, tough 

chips, when low carbon steels are spheroidized, it is generally to 

permit severe deformation for example when 1020 steel tubing is 

being produced by cold drawing in two or three passes, a 

spheroidized structure will be obtaind if the material is annealed 

for 1/2 to 1 at 960 C (1275 F) after each pass. The final product 

will have a hardness of about 163 HB. Tubing in this condition 

will be able to withstand severe deformation during subsequent. 

Cold forming.  

As with many other types of heat treatment, hardness after 

spheroidizing depends on carbon and alloy con tents. Incresasing 

the carbon or alloy content. Or both, results in an increase in the 

as-spheroidized hardness. Which generally ranges from 163 to 

212 HB (Table 4).  

 

Process Annoaling  

As the hardness of steel increases during cold working, ductility 

de creases and additional cold reduction becomes so difficult that 
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the material must be annealed to restore its ductility such 

annealing between processing steps is referred to as in-process or 

simply process annealing. It may con sist of any appropriate 

treatment. In most instances. However, a subcritical treatment is 

adequate and least costly, and the term process annealing with out 

further qualification usually refers to an in-process subcritical 

anneal. Refers to an in-process subcritical anneal. It is often 

necessary to specify process an nealing for parts that are cold 

formed by stamping, heading or extrusion. Hot worked high-

carbon and alloy steels also are process annealed to prevent 

themfrom cracking and to soften them for shearing, turning 

straightening.  

Process annealing usually consistes of heating to a temperature 

below Ae1,  

Soaking for a an appropriate time and then cooling usually in air, 

In most instances, heating to a temperature between 11 and 22 C 

(20 and 40 F) below Ac1 produces the best combination of 

microstructure, hardness and mechanical properties. Temperature 
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controls are necessary only to prevent heating the material above 

Ae1 and thurs defecating the purpose of annealing.  

When process annealing is performed merely to soften a material 

for such operations as cold sawing and cold shearing, 

temperatures well below Ae1  normally are used and close 

controls are unnecessary.  

In the wire industry, process anneal ing is used as an intermediate 

treat ment between the drawing of wire to a size slightly larger 

than the desired finished size and the drawing of a light reduction 

to the finished size. Wire thus made is known as annealed in 

process wire. Process annealing is used also in the production of 

wire sufficiently soft for severe upsetting, and to permit drawing 

the smaller sizes of low carbon and medium-carbon steel wire that 

cannot be drawn to the desired small size directly from the hot 

rolled rod. Process annealing is more satisfactory than spheroidize 

annealing for a material that. Because of its composition or size 

(or both) cannot be drawn to finished size because it either lacks 

ductility or does not meet physical requirements. Also, material 
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that is cold sheared during processing is process annealed to raise 

the ductility of the sheared surface to a level suitable for further 

processing.  

Examples. A chango to process an nealed material was required, 

to over come fabrication problems in two production operations 

involving in two production operations involving 1040 and 1045 

steels. Spheroidized 1040 steel was too soft for cold shearing, and 

when spheroidized 1045 steel was subse quently cold headed into 

stub shafts, excessive machining problems were encountered 

because of burrs and poor finish.  

However, a spheroidized material may be necessary because of 

the sequence or severity of forming operations. Or because of the 

mechanical properties desired in the en product. Thus. To 

eliminate cracks developed in process annealed 1035 steel during 

cold working for producing large-head provided by spheroidizing 

was required. In another operation, involving.  1038 steel. 

Spheroidizing was necessary so that the hardness of the end 

product was in the specified range of 78 to 88 HRB.  
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Annoalod structures for Machining  

Different combinations of microstructure and hardness, 

considered together, are significant in terms of machingability, 

For instance, Fig. 4 shows that a partially spheroidized 5160 steel 

shaft was machined (by turnig) with much less tool wear and 

better surface finish than the same steel in the an nealed condition 

with a pearlitic micro structure and a higher hardness. Based on 

many observations, optimum micro structures for machining 

steels of vari ous carbon contents are usually as follows.  

Carbon, %                                         optimum microetructure 

0.06 to 0.20 ………………. As rolled (most economi cal) 

0.20 to 0. 30 ……………… Under 75-mm (3-in.) diam, normalized;  

                                              Diam, normalized.  

                                              75- mm diam and over,  

                                              88 rolled   

0.30 to 0.40 ……………… Annealed, to produce  

                                             Coarse pearlite, minimum ferrite  

0.40 to 0.60 ……………….coarse lamellar pearlite  

                                             To coarse spheroidite  

0.60 to 1.00……………… 100% spheroidite, coarse to fine  
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The type of machining operation is also a factory. For example, 

certain gears were made from 5160 steel tubing by the dual 

operation of machining in automatic screw machines and 

broaching of cross slots, the screw machinge operations were 

esiest with thoroughly spheroidized material, but a pearlitic 

structure was more suitable for broaching. A semispheroidized 

structure proved to be satisfactory compromise.  

Semispheroidized structures can be achieved by a ustenitizing at 

lower tem peratures, and sometimes at higher cooling rates, than 

those used for achieveing pearlitic structures, The 

semispheroidized structure of the 5160 steel tubing mentioned 

above was obtained by heating to 790 C (1450 F) and cooling at 

25 C/h (50 F/h) to 650 C (1200 F). For this steel, austenitizing at a 

temperature of about 775 C (1425 F) results in more spheroidiza 

tion and less pearlite.  

Medium-carbon steels are much more difficult to spheroidize 

fully than high-carbon steels such as 1095 and 52100. In the 

absence of excess carbides to nucleate and promote the 
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spheroidizing reaction, it is more difficult to achieve complete 

freedom from pearlite in practical heat treating. Cycles.  

At lower carbon levels. Structures consisting of coarse. Blocky 

pearlite in a ferrite matrix often are found to be the most 

machinable. In some alloy steels, this type of structure can best. 

Be achieved by heating to temperatures well above Ac3 to 

establish a coarse austenite grain size, then holding be low Ar1 to 

allow coarse, lamellar pearlite to form. This process sometimes is 

referred to as cycle annealing or lamellar annealing. For example, 

forged 4620 steel gears were heated rapidly in a five-zone furnace 

to 980 C (1160 to 1180 F) in a water – cooled zone and held at 

that temperature for 120 to 150 min. The resulting structure – 

coarse, lamellar pearlite in ferrite matrix – had a hardness of 140 

to 146 HB. (Ref 5).  

 

Types of Furnaces 

Furnaces for annealing are of two bacic types: batch furnaces and 

continuous furnaces. Within either of these two types, furnaces 
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can be further clas sified according to configuration, type of fuel 

used, method of heat application, and means by which the load is 

moved through, or supported in, the furnce.  

Other factors that must be considered in furnace selection are 

cost, type of annealing cycle, required atmosphere, and physical 

nature of parts to be annealed, In many cases. However, the 

annealing cycle used is dictated by the available equipment.  

Betch-type furnaces are necessary for large parts such as heavy 

forgings and often are preferred for small lots of a given part or 

grade of steel and for the more complex alloy grades requiring 

long cycles. Specifi types of batch furnaces include car-bottomn, 

box, bell and pit furnaces. These furnces may be controlled 

manually or may be controlled manually or may be equipped with 

programmed controllers that permit automatic operation.  

Continuous furnaces such as roller hearth rotary – hearth and 

pusher types are ideal for isothermal annealing of large quanities 

of parts of the same grade of steel. These furnaces can be 
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designed with various individual zones, allowing the work to be 

consecutively  

Brought to temperature, held at temperature, and colled at the 

desired rate for more detailed discussion of the types of frnacess 

available for annealing, see Ref 6.  
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Furnace Atmospheres  

Electric furnaces used with air atom spheres, and gs furnces used 

with atmospheres consisting of the products of combustion cannot 

be regulated for complete elimination of oxidation of the steel 

being treated, Only atom  spheres independent of the fuel are 

generally considered satisfactory for clean or bright annealing. 

Excessive oxidatioin during annealing usually is prevented by the 

use of controlled at mospheres in conjunction with a suit able 

furnace that is designed to exclude air and combustion gases from 

the heating chamber. The gases and gas mixtures used for 

controlled atmospheres depend on the metal being treated. The 

treatment temperature and the surface requirements of the parts 

being annealed. The need to eliminate decarburization as well as 

oxidation is often a significant factore in the selection of 

annealing atmospheres.  

The gas most widely used as a protective atmosphere for 

annealing is exothermic gas, This gas is inexpensive, the raw 
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materials for making it are readily available and the results 

obtained with it are generally excellent.  

Hydrocarbon gases such as natural gas, propane, butane and cok-

oven gas are commonly burned in an exothermic-gas producer, 

creating a self-supporting, heat-producing combustion reaction. a 

commonly used exothermic gas mixture contains 15% H2, 10% 

CO, 5% CO2, 1% CH4 AND 69% N2. This gas is used for bright 

annealing of cold rolled lowcarbon steel strip. It will decarburize 

medium-carbon and high-carbon steels, however, because of the 

carbon dioxide and water vapor it contains.  

Exothermic gas sometimes is refrigerated to reduce its moisture 

content, particularly in geographic areas where the temperature of 

the water used for colling is high. When decarburization of 

workpiec surfaces must be pre vented, water vapor and carbon 

dioxide must be completely removed from the gas. Purified 

exothermic gas, with its carbon dioxide and water vapor re 

moved, has many applications in heat treatment of steel without 

decarburization.  
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Purified rich exothermic gas, formed by partial combustion, is 

used for short cycle annealing and process annealing of medium 

and high carbon steels of the straight-carbon and alloy types For 

long-cycle batch annealing, however, this gas is unsuitable, 

because its high carbon monoxide content results in soot deposits 

on the work and because of the possibility of surface etching as a 

result of the relatively long time for which the work is in the 

critical low-temperature range where gas reactions can occur. In 

short-cycle annealing, these effects are minimal and the high-co 

gas is then desirable because of its high carbon potential. The 

fairly lean purified gas formaed by more complete combustion is 

used for longcycle annealing of medium-and high carbon steels of 

the straight carbon and alloy types, and for batch and continuous 

annealing of low-carbon steel strip for tin plating.  

Other atmospheres commonly used in annealing include 

endothermicbase, dissociated ammonia, vacuum, and nitrogen – 

base atmospheres, which consist of nitrogen plus additions such 

as hydrogen, methane, methanol and carbon monoxide. For more 
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complete information, see the article on furnace atmospheres in 

this volume.  

 

Annealing of sheet and strip      

In terms of total tonnage of material processed, annealing of shet 

and strip during production of steel-mill prod ucts represents the 

major use of annealing. Because such annealing is done to prepare 

the material for futher processing (such as additional cold rolling 

or fabrication into part) and because  

The temperatures employed are usually below the A1 temperature, 

the more specific terms subcritical annealing and process 

annealing are appropriate, although common practice is to use the 

term annealing without qualify cation.  

In annealing or sheet and strip, two techniques predominate: the 

batch process and the continuous process. In the batch process 

(also called box annealin) coils or cut lengths of sheet are placed 

on an annealing base and covered with containers that are sealed 

to hold the appropriate atmosphere, A furnace is then placed over 
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the covered steel. A protective atmosphere is intro duced withing 

the inner covers to protect the steel from oxidation, and is 

circulated through the coils by use of fans and convecor plates. 

Heating is provided by the outer furnace and may be done either 

through use of radiant tubes or by direct firing. The charge is 

heated to the required temperature and held for a period of time 

that will result in the desired properties. The outer furnace is then 

removed, and the coils are allowed to cool under the inner covers. 

When the temperature has been reduced to the point where 

oxidation of the steel will not occur, the inner covers are removed 

and the steel is forwarded for further processing.  

In thd continuous process, steel coils are uncoiled and drawn 

through a furnace where they are subjected to the annealing cycle 

under a protective atmosphere, After the sheet or strip has been 

cooled and removed from the furnace, further in-line processing 

(such as hot dip galvanizing ) may be done, or the steel may be 

cut into sheets. In gen eral, however, the steel is recoiled and then 

forwarded as in the batch process.  
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In addition to the obvious differences in equipment. The batch 

process and the continuous process differ considerably in several 

other ways. Batch annealing may require up to a week because of 

the large mass of material being treated, whereas continuous 

annealing is accomplished in about five minutes. Differences are 

also evident in the temperatures employed, with the batch process 

generally being conducted t lower temperatures. Because in batch 

annealing it is difficult to ensure that the temperature is uniform 

thorghot the charge (which may consist of several hundred tons of 

steel), the continuous process offers the potential of more uniform 

properties. The short annealing times of the continuous process, 
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however, frequently result in hardness levels alightly higher than 

those of similar material annealed by the batch process.  

 

Cold Rolled plain crbon sheet and strip.  

The usual method of manufacturing cold rolled sheet and strip is 

to produce a hot rolled coil, pickle it to remove scale (oxide) and 

coil, pickle it to remove scale (oxide) and cold roll it to the 

desired final gage. Cold rolling may reduce the thickness of the 

hot rolled reduce the thickness of the hot. Rolled matrial in excess 

of 90%, which increases the hardness and strength of the steel but 

severely decreases its ductility, If any large amount of subsequent 

cold working is to be done, the ductility of the steel must be 

restored, Annealing of cold rolled steel normally is designed to 

produce a recrystallized ferrite microstructure from the highly 

elongated, stressed grains resulting from cold work. During 

heating of the steel, and in the first segment of the holding protion 

of the cycle, the first metallurgical process to occur is recouvery. 

During this process, internal strains are relieved (although little 
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change in the microstructure is evident), ductility is moderately 

increased and strength is slightly decreased.  

As annealing continues, the process of recrystallinzation occurs, 

and newmore equiaxed ferrite grains are formaed from the 

elongated grains, During recrystallization, strength decreases 

rapidly, with a corresponding increase in ductility, Further time at 

temperature causes some of the newly formaed grains to grow at 

the expense of other grains, this is termed grain growth and 

results in modest decreases in strecght and small (but often 

signigicant) increases in ductility, Most plain carbon steels are 

given an annealing treatment that promotes full recrystal lization, 

but care must be taken to avoid excessive grain growth, wich can 

lead to surface defects (such as orange peel) in formed parts.  

The rates at which the metallurgical processes noted above 

proceed are functions of both the chemical composition and the 

prior history of the stell being annealed, For example, small 

amounts of elements such as aluminum, titanium, niobium, 

vanadium and molybdenum can decrease the rate at which the 
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steel wil lrecrystallize, making the an nealing response sluggish 

and there fore necessitating either higher temperatures or longer 

annealing times to produce the same properties, Although the 

presence of these alloying elements is generally the result of 

deliberate additions intended to modify the properties of the sheet 

(as in the case of aluminum, titanium, niobium and vanadium), 

some elements (molybdenum, for example) in quantities great 

enough to modify the response to annealing. Conversely, larger 

amounts of cold work (greater cold reductions)will accelerate the 

annealing response, Therefore, it is not cycle that will produce a 

particular set of mechanical properties in all steels; the chemical 

composition and the amount of cold work also must be taken into 

account.  

Cold rolled plain carbon steels are produced to a number of 

different, quality descriptions. Commercial quality (CQ) steel is 

the most widely produced and is suitable for moderate forming. 

Drawing quality (DQ) steel is produced to tighter mechanical – 

property restrictions for use in more severely formed parts. 
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Drawing quality special killed (DQSK) steel is produced to be 

suitable for the most severs forming applications. Typical 

properties of these grades may be found on page 156 in volume 1 

of this Handbook. Structural quality (SQ) stell is produced to 

specified mechanical properties other than those for the above 

three grades.  

Typical annealing cycles for all possible combinations of 

composition, cold reduction and grade cannot be listed here, 

However, typical batch annealing temperatures range from 620 to 

960 C (1150 to 1270 F) for the coldest point in the charge. Cycle 

times vary with the grade desired and the size of the charge, buut 

total times (from the beginning of heating to removal of the steel 

from the funace) can be as long as one week.  

Continuous-annealing cycles are of shorter duration and are 

conducted at higher temperatures than batch annealing cycles. In 

some applications, the annealing temperature may exceed A1, 

Typical cycles are 40 s at 700 C (1290 F)  for cold rolled 

commercial quality sheet and 60 s at 800 C (1470 F) for drawing 
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quality special killed shee. Most continuous annealing of cold 

rolled shett includes an overaging treatment designed to 

precipitate carbon and nitrogen from solution in the ferrite and to 

reduce the likelihood of strain aging. Overaging for 3 to 5 min at 

300 to 450 C (570 to 860 F) accomplishes the desired 

precipitation of car bon and nitrogen.  

Batch annealing and continuous an nealing differ slightly in the 

properties they produce. Typical average properties of batch-

annealed and continuous anneald commercial quality plain car 

bon steel are as follows:  

Annealing 

Process 

Yield strength 

MPa            ksi 

Elonga – 

tion, % 

Batch ……………  

Continuous ……… 

      210             30.4 

      228              33.0 

43.0 

41.7 

 

High – strength cold rolled sheet and steip  

Are growing in importance due to their high load-bearing capaci-

ties. Stength of sheet and strip can be increased through 

modifications of chemical composition and/or selection of 
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different annealing cycles, but these methods result in decreased 

ductility. Plain carbon steels, produced by conventional 

techniques, may be batch annealed or continuous annealed under 

conditions that result only in recovery or partial recrystallization. 

Typical batch annealing cycles of this type employ soak 

temperatures of 425 to 480 C (800 to 900 F) and various soak 

times. High-strength low-alloy (HSLA) steels containing alloying 

elements such as niobium, vanadium and titanium also may be 

produced as cold rolled grades. The additional alloying produces 

a stronger hot rolled steel, which is strengthened even more by 

cold rolling Cold rolled HSLA steels may be recovery annealed to 

produce higherstrength grades or recrystallization annealed to 

produce lower-strength grades. Successful production of cold 

rolled HSLA. Steel requires selecton ot the appropriate 

combination of steel composition and hot rolled strength, amount 

of cold reduction and type of annealing cycle. Table 5 presents 

typical properties after recovery or recrystallization annealing, as 
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appropriate, for a family of cold rolled sheet products employing 

titanium as the principal strengthening element.  

 

Hot did galvanized products  

Are produced on lines that process either preannealed (batch 

annealed) or full hard coils. Lines for processing full hard coils 

incorporate an in-line annealing capability so that annealing and 

hot dip galvanizing can be accomplished in single pass through 

the line. This in-line annealing, like continuous annealing of 

uncoated steel, generally fesults in slightly higher strength and 

slightly lower ductility than batch annealing. Maximum strip 

temperatures are below the A1 temperature for commercial quality 

steel but temperatures in excess of 845  C (1550 F) are required 

for DQSK grades. Galvanizing of preannealed steel results in 

properties similar to those of ungalvanied material.  

The atmosphere in a continuous galvanizing line, in addition to 

protecting the sheet from oxidation, must remove any oxides 
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present on the strip to promote metallurgical bonding between the 

steel and the zinc.  

 

Tin mill products  

Are disitinguished form their cold rolled sheet mill counterparts 

chiefly by the fact that they are produced in lighter gages (0.13 to 

0.38 mm, or 0.005 to 0.15 in.) and by 0.38 mm, or 0.005 in.) and 

by the fact that some of them are coated with tin or chromium and 

chromium oxide for corrosion resistance. The sequence used for 

processing single reduced tin mill products is similar to that for 

cold rolled sheet-that is, pick ling, cold reducting, annealing and 

temper rolling of hot rolled coils. Double reduced products are 

cold rolled an additional 30 to 40% following annealing (this step 

replaces temper rolling). Whereas much of the tonnage produced 

in tin mills is continuous annealed (facilities for continuous 

annealing currently are more prevalent in tin mille than in sheet 

mills)  
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Because tin mill products tradition ally have been produced at 

facilites separte from sheet mills and because applications for 

these products are different from those for cold rolled sheet, tin 

mill products have been assigned separte designation for 

indicating the mechanical properties developed during annealing. 

A list or fhese temper designations is givan in Table 6.  

 

Open-coil annealing 

Which is done in batch furnaces, involves loose rewinding of a 

cold reduced coil provide open spaces between successive laps. 

This allows the controlled atmosphere gasses to be drawn 

between the laps, providing faster and more uniform heating and 

cooling than are obform heating and cooling than are obtained 

with tightly wound coils. In addition, by control of the hydrogen 

content and dw point of the atom, sphere, decarburizing 

conditions can be established. The carbon content of the steel can 

thereby be reduced to low levels for such materials as enameling 

steel and electrical steel. Loose rewinding of coils for open-coil 
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annealing is doen on a turntable having a vertical mandrel. As the 

coil is wound, a twisted wire spacer is in serted between the laps. 

This spacer remains in the coil during annealing and is removed 

after the coil has been removed from the furnace. The coil is then 

tightly rewound and is read for temper rolling.  

Annealing of forgings is most often performed to facilitate some 

subsequent operation-usually machining or cold formaing. The 

type of annealing required is determained. The type of annealing 

required is determined by the kind and amount of machining or 

cold frmaing to be done as well as the type of material involved. 

For some processes it is essential that the microstructure be 

spheroidal, while for others spheroidal structures ma not be 

necessary or even desirable.  

 

Annealing of forgings for Machinability.  

In many cases, a struc ture suitable for machining can 

bedeveloped in low-carbon steel forgings by transferring the 

forgings directly from the forging operation to a furnace heated to 
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a proper transformation temperature, holding them at this 

tempertature for a time sufficiently long to permit all the austenite 

to transform, then cooling in air. In this process, the effective 

austenitizing emperature is the finishing temperature of forging, 

not the initial forging temperature. This process is capable of 

producing reasonably uniform structures in forgings or uniform 

sections. Howver, in forgings shaped such that some portions are 

cooler than others, this difference in finishing temperature will 

cause the structures to be dissimilar. This process generally will 

not produce a sphe roidal structure except in high alloy steels 

containing lage amounts of carbide-forming elements. If a 

lamellar structure is suitable for subsequent operations, however, 

this process can minimize energy usage and lower costs by 

reducing processing and handling time.  

In many instances where the product or subsequent process 

requires a more consistent hardness, forgings can be subcritical 

annealed by heating to temperature between 11 and 22 C (20 and 

40 F) below Ae1, holding sufficiently long (determined by degree 
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of softening required) and then cooling in air (or equivalent). Care 

should be tak en to maintain the temperature below Ae1 to prevent 

formation of austenite, which would require a much lower cooling 

rate.  

In forgings produced from highercarbon steels with or without 

gsignificant amounts of alloying elements, a spheroidal structure 

generally is preferable for high-speed machining opera tions. 

Direct transfer of high-carbon steel forgings to a furnace for 

transfor mation sometimes can be used as the preliminary step of 

an annealing cycle and as a means of preventing the possibility of 

cracking in deep-hardening steel parts, but seldom will produce 

sat isfactory properties alon. Most annealingof high –carbon steel 

forgings is done either in a batch furnace or in continuous tray 

pusher furnce. 52100 steel in a batch furnaceare as follows.  

Austenitize by holding at least 2 hat 790 C (1450 F), furnace cool 

at 17 C/h (30 F/h) fo 595 C (1100 F) then air cool.  
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Austenitize by holding at least 2 h at 790 C (1450 F), cool as 

rapidly as practical to 750 C (1380 F) cool at 6 C/h (10 F/h) to 

675 c 91250 f). Then air cool  

Austenitize by holding at least 2 h at 790 C (1450 F). cool as 

rapidly as practical to 690 C (1275 F), trans form isothermally by 

holding at this temperature for 16 h, then air cool.  

In all instances, the load should be distributed to promote uniform 

heating and cooling. Use of circulating fans in the furnace 

chamber will greatly aid in producing a product that is uniform in 

both hardness and microstructure. A typical continuous furnce for 

annealing steel forgings might consist of five or six zones. An 

example of specific spheroidize annealing treatment in such a 

furnace is given in the next section.  
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Annealing of Forgings for cold formain and Re-formain.  

If a steel forging or blank requires further cold forming, it may be 

necessary to soften it in orer to enhance its plastic-flow 

characteristics. In general, this type of annealing is done only to 

the extent that the forming operation requires that is, to satisfy 

dimensional, mechanical and toollify dimensional, mechan ical 

and tool-life requirements as well as to prevent cracking and 

splitting.  

Much intermediate annealing is done successfully, but cold 

forming processes are best performed on parts with totally 

spheroidized mirostructues – especially for parts made of carbon 

steels.  
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In one plant, both 5160 and 52100 ized with a common cycle in a 

six-zone tray pusher furnce. In this cycle, the temperatures in the 

six zones are 750, 750, 705, 695, and 680 C (1380, 1380, 1300, 

1280 and 1260 F).  

Time in each zone is 150 min. This process yelds 5160 steel 

forgings with hardnesses of 170 at 190 HB and 52100 steel parts 

with hardnesses of 175 to 195 HB, both suitable for cold or warm 

restrike operations.  

 

 

 

 

 

Low-carbon steels generally can be cold formed successfully after 

being heated to temperatures near being heated to temperatures 

near A1 and then being cooled through 675 C (1250 F) at a 

controlled rate. In one plant, 5120 steel annealed 1 to 2 h at 745 C 

(1375 F) and slow cooled has been cold formed successfully. 
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Large quantiies of 1008, 1513, 1524, 8620 and 8720 steels are 

being cold formed after annealings are being cold formed after 

annealing cycles consisting of 1 to 6 h at 720 C (1325 F) followed 

by slow coling. The severity of the forming operation, as well as 

the grade of steel and history of the part, determines the extent od 

annealing required, Betch furnces, continuous tray pusher fur 

naces and continuous belt furnaces are being used successfully to 

perform these types of annealing operations on low-carbon steels.  

Any part that contains significant stresses resulting from cold 

forming or restrike operation should be reviewed for some type of 

stress-reief process Stress relieving usually is done by eans of 

time-temperature cycles that result in alight reductions in 

hardness. These cycles often consist of 1 h at 425 to 675 C (800 

to 1250 F).  
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Annoaling to obtain pearlitic microstructures. 

 Forgings – espe cially plain and alloy high- sometimes are 

isothermally annealed to produce a pearlitc microstructure that is 

preferred for a subse quent process. In steels that are to be 

induction hardened. For example, the carbide distribution of a 

fine pearlitic structure offers in selective hard ening while 

producing a reasonably machinable core structure. Isothermal 

annealing to obtain fine pearlite can beperfomed in batch or 

continuous fur naces, howver temperature control and uniformity 

are more critical than in conventional slow cooling cycles, be 

cause a particular microstructure and particular hardness level 

usually are desired. In one plant, a continuous belt type furnace I 

sued for isothermal annealing of 1070 steel forgings. The forgings 

are uniformaly heated for 30 min at 845 C (1550 F). cooled to 675 

C (1250 F) and held for 20 mom. Then rap idly cooled. The 

microstructure produced is essentially fine lamellar pearl-ite with 

hardness of 219 to 228 HB. The hardness and the structure can be 

modified by adjusting the transformation temperature.  

www.jozveha.ir



 

 53 

Hardness After Annealing.  

Figures 5 and 6 present data on distribution of hardness after 

annealing. These data are based on production annealing of 

forgings. Bars, tubes and rings made of 1045, 4140, 4340 8640H 

and 52100 steels. The details of each annealing  

 

 

 

 

 

 

 

 

Annealing of Bar, Rod can wire 

Significant tonnages of bar, rod and wire are subjected to thermal 

treat ments that decrease hardness and prepare the material for 

subsequent cold working and/or machining. For lowcarbon steels 

(up to 0.20% C). short time subcritical annealing often is 
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sufficient for preparing the material for further cold working. 

Steels with higher carbon and alloy contents require 

spheroidizing, to impart maximum ductiliy.  

Most carbon and alloy steel coiled products can be successfully 

spheroidized in accordance with rules 2 and 3 (see Guidelines for 

Annealing), In batch annealing, it is helpful to usee higher-than-

normal temperatures (such as 650, or 1200 F) during initial 

heating for purging, because the higher initial temperature 

promotes a lower temperature gradient in the charge during 

subseguent heating into the temperature range between A1 and A3 

Use of a higher purge temperature also promotes agglomeration 

nof the carbides in the steel, withc makes them more resistant to 

solution in the austenite when the chrge temperature is finally 

elevated. These undisslolved carbides will be conducive to the 

formation of a spheroidal rather than a lamellar structure when 

transformation is com plete.  
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A knowledge of the temperature dis tribution in the furnce and in 

the load good, consistent response to spheroidi zation. 

Temperature distribution and control are much more critical in 

batch and vacuum furnaces, which may handle losds of up to 27 t 

(30 tons), than in continuous furnaces, in which loads of only 900 
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to 1800 kg (2000 to 4000 lb) may be transferred fro zone to zone. 

Test thermocouples should be placed strategicall y at the top, 

middle and bottom (inside and outside) of the charge during 

development of cycles. In spheroidizing, to minimize formation 

of pearlite on cooling, it is important to ensure that no part of the 

charge be allowed to approach A3, conversely, if temperatures 

only slightly above A1  temperature, will not be attained and 

That no austenitzation will occure table 7. gives typical 

mechanical properties that can be obtained in hypoeutectioid plain 

carbon steels by spheroidizing in accordance with rules 2 and 

times for lamellar and spheroidize annealing of hypoeuectiod 

alloy steels are presented in Table 4.  
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Prior cold working increases the degree of spheroidization and 

provides even greater ductility. For example, 4037 steel in the as 

– rolled condition normally can be spheroidized to a tensile 

strength of about  515 MPa (75 ksi). If, however, the material is 

drawn 20% and then spheroidized (refered to as spheridize 

annealed in – process), resulting tensile strength will be around 

470 MPa (68 ksi).  

Although prior cold work can enhance response to annealing, 

caution must be observed in spheroidizing cold worked plain 

carbon steels with 0.20% C or less, Unless a reduction of at least 

20% is applied, severe grain coarsening may be observed after 

spheroidizing.  
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Such grain coarsening is the result of a critical combination of 

strain and annealing combination of strain and anneaing 

temperature peculiar to the steel and may severely impair 

subsequent performance.  

In the wire industry, a wide variety of in-process annealing 

operations have been evolved for rendering. Such grain 

coarsening is the result of a crtical combination of strain and 

annealing temperature peculiar to the steel and may severely 

impair subsequent performance.  

In the wire industry, a wide variety of in-process annealing 

operations have been evolved for rendering coiled material 

suitable for futher processing that may require formability, 

drawability, machinability or a combination of these 

characteristics. One large wire mill reports current use of 42 

separate and distince annealing cycles, the majority of which 

represent compromisea between praoperties, For example, an 

nealing temperatures below those those that might yield optimum 

softness some.  
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Times must used in order to preclude scaling of wire. Coils, 

which often can occur even in controlled-atmosphere furnaces. 

Even slight scaling maycause the coil wraps to stick together, 

wich can impede coil payoff in subsequent operations.  

Some of the terms used to describe various in-process annealing 

treatments are in common usage through out the wire industry, 

whereas others have been developed within specific plants or 

mills. No attempt will be made here to list or define all the names 

that refer to specific treatments.  

Patenting is a special form of annealing that is peculiar to the rod 

and wire industy. In this process, which usually is applied to 

medium-and higher-carbon grades of steel, rod or wire products 

are uncoiled, and the strands are delivered to an austenitizing 

station. The strands are then cooled rapidly from above A3 in a 

molten medium-usually lead at about 540 C (1000 F)- for a period 

of time sufiicient to allow complete transformation to fine 

pearlitic struure. Both salt baths and fluidized beds have also been 

used for this purpose. This treatment increases substantially the 
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amount of subsequent wiredrawing reduction that the product can 

withstand and permits production of high-strength wire 

successive drawing and patenting steps may be employed. If 

necessary, in order to obtain the desired size and strength level. 

Austenitizing for patenting can be accomplished in oil, gas, or 

electric fur, naces; in high-temperature lead or salt baths; or by 

induction or direct resistance heating. As an alternative to 

quenching in molten lead, continuous air cooling often in 

employed. Such air patenting is less expensive than lead patenting 

but results in coarser pearlite and often more proeutectiod ferrite, 

a microsotructure that is lees desirable from the standpoint of 

dreawing high strength wire.  

 

Annealing of plate  

Plate products are occasionally annealed to facilitate froming or 

machining operations. Annealing of plate usually is done at 

subcritical temperatures, and long annealing times generally are 
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avoided. Maintaining adequate flatness can be a significant 

problem in annealing of large plates.  

   

Annealing of tubular products  

Tubular products known as mechanical tubing are used in a 

variety of applications that can involve ma chining or forming. 

Form various grades of steel, annealing is a common treat ment. 

In most annealing cycles, sub critical temperatures and short 

anneal ing times are usd to reduce hardness to the desired level. 

High-carbon grades, such as type 52100 for bearings, generally 

are spheroidized to facilitate machining. Tubular products 

manufactured in pipe mills are rarely annealed. These products 

normally are used in the as-rolled, the normalized or the quenched 

and tempered condition.  
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Annealing Terminology  

Box annealing:  

Annealing of a metal or alloy in a sealed container under 

conditions that minimize oxidation. In box annealing of ferrous 

alloys th charge is heatd slowly to temperature usually below the 

transformation range but sometimes within or above it, and is 

then cooled slowly. This process some times is referred to as 

close anneal ing or pot annealing.  

 

Bright annealing:  

Annealing in protective medium to prevent surface discoloration.  

 

Finish annealing:  

A subcritical annealing treatment applied to cold worked low-or 

medium-carbon steel. Finish annealing, which is compromise 

treatment, lowers residual stresses, thereby minimizing the risk of 

distortion in machining while retaining most of the benefits to 

machinability contributed by cold working.  
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Flame annealing:  

Heating to and holding at a temperature above the upper critical 

temperature to obtain full austenitization, followed by either slow 

cooling or isothermal transformation below the lower critical 

temperature, specific structures and properties obtained dopend 

on the composites obtained de pend on the compostion and 

starting structure of the steel and on the particular time-

temperature cycle employed.  

 

Intercritical annealing:  

Any annealing treatment that involves heating to, and holding at a 

temperature between the upper and lower critical temperatures to 

obtain partial temperatures to obtain partial austenitization, 

follwed by either slow cooling or holding at a temperature below 

the lower critical temperature.  
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Intermediate annealing:  

Annealing of wrought metals or alloys at one or more stages 

during manufacture and before final treatment.  

 

Isotheramal annealing:  

Complete or partial austenitizatio of a ferrous alloy, followed by 

cooling to and hoding at a temperature at which austenite 

transformas to a relatively  soft ferrite – carbide aggregate.  

 

Process (or in-process) annea ing:  

Any annealing operation applied for the purpoe of restoring 

ductility for futher or subsequent cold wor. When used without 

further qualification, the term usually refers to a subcritical 

treatment.  

 

Recovery annealing: 

A subcritical annealing operation that provides relief of resideual 

stresses and some softening or recovery of ductility in cold 
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worked steel. Temperatures employed are below those that would 

promote formation of new grain, through recystallization, and the 

degree of softening that occurs is less than that obtained by 

recrystallization annealing.  

 

Recrystallization annealing:  

An nealing of a cold worked metal or alloy to produce a new 

grain struc ture without a phase change.  

 

Spheroidize annealing (or sphere oidizing)  

Any annealing treat ment designed specifically to produce a 

spheroidal or globular form of carbide in the steel.  

 

Stree relieving:  

Any annealing treatment will tend to reduce resid ual stresses, but 

only those treat ments applied specifically for the prurpose of 

reducing stresss in heat treated or cold worked steels are termed 

stress relieving the temperatures employed in most stress relief 
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treatments are below those necessary for complete 

recrystallization.  

 

Subcritcal annealing:  

Annealing at temperature below the the lower critical 

temperature. Subcritical annealing often is used to restore 

ductility between cold formaing or drawing operations, in which 

case it often is refereed to as process annealing  
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ظ  لاثبظٚاَ ّٔٛظْ فٛ

   ASMثطهي فٛلاظ  ٔٛنزٗ وّيزخ اقزسىبَ

ثطهي ايغلاذ وٍي اقذ وٗ  اقزسىبَ

ٔگٗ  ٚظ٘ي  اؾ زؽاؼد ِزهىًاقذ وٗ  ثيبٔگؽفؽايٕعي

قؽظوؽظْ ثبٔؽضي ِٕبقت ظانزٓ ظؼ ظِبيي ِٕبقت ٚ 

ا ظؼ ؼيؿ ؼ ظيگؽ ضًٛييبد  وٗ ثٗ ظٔجبي آْ

ايٓ  فٛلاظ٘ب ِّىٓ اقذ ثٗ. قبضزبؼ ايدبظ ّٔبيع

نٛٔع وٗ پؽظاضذ قؽظ ( آثعيعٖ)ثطهي  ضبعؽ اقزسىبَ

وبؼي ؼا ركٙيً ّٔٛظٖ، ٚيژگيٙبي  يب ِبنيٓ

ِىبٔيىي يب اٌىزؽيىي ؼا ثٙجٛظ ثطهيعٖ يب 

أزطبة يه ؼٚل . اثقبظي ؼا رمٛيذ ّٔبيع پبيعاؼي

اؾ چٕيٓ  ِٕبقتثطهي وٗ رؽويجي  اقزسىبَ ايدبظ

اٌجبً زعالً ٘ؿيٕٗ فؽاُ٘ ّٔبيع كثبٚيژگيٙبي ؼا 

فجبؼاري وٗ ثؽاي ٔهبْ . اقذ ِيبٔينبًِ يه زبٌذ 

ظاظْ أٛاؿ ضبو اقزسىبَ ثطهي ثٗ وبؼ گؽفزٗ نعٖ 

وٕٕعح ؼٚل ثٗ  ؼٚٔع، رٛييف  ثؽاي فٛلاظ٘ب ثٗ وبؼ ِي

. آٚؼي ٘كزٕع وبؼ ؼفزٗ يب نؽايظ ِبظٖ پف اؾ فًّ

ثكيبؼي اؾ ايٓ فجبؼاد ظؼ ثطهٙبي آري نؽذ ظاظٖ 

نٕبقي اقزسىبَ ثطهي  يغلاذٔبِٗ ا نٛٔع ظؼ ٚاژح ِي

.  گؽظٔع ٚالـ ظؼ أزٙبي ايٓ ِمبٌٗ رقؽيف ِي

 

ِفب٘يُ پبيٗ  

ظِب٘ي ثسؽأي  

ثبيكذ ظؼ رهؽير  اي وٗ ِي ظِب٘بي ثسؽأي

ثطهي فٛلاظ ٌسبػ نٛٔع آٔٙبيي ٘كزٓ وٗ  اقزسىبَ
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اؾ  خٛأٗ ؾٔيآغبؾ ٚ رىّيً رجعيً ثٗ آقزيٕذ يب 

ِفؽٌٚ،  ثؽاي يه فٛلاظ. وٕٕع آْ ؼا ِقيٓ ِي

يب ضٕه  ظاظْ ثٗ زؽاؼدظِب٘بي ثسؽأي ثكزگي 

غبؾ ٚ  ظِب٘بي ثسؽأي ثؽاي آ. وؽظْ فٛلاظ ظاؼظ

ظ٘ي ثؽاي  زؽاؼدثٗ آقزيٕذ ظؼ عٛي  اقزسبٌٗرىّيً 

,13رىزٛئيع ثزؽريت رٛقظ ٚفٛلاظ٘بي ٘يپٛا CC AA   ٚ

,1رىزٛئيع ثزؽريت ٚثؽاي فٛلاظ٘بي ٘بيپؽا CCM AA 

ظِب٘بي  زع اؾثبلارؽ يظِب٘ب.نٛٔع ٔبِگػاؼي ِي

 اقزسبٌٗثسؽأي ِؽثٛعٗ خٙذ آغبؾ ٚ رىّيً 

,31.قزٕيذ ظؼ عٛي ضٕه نعْ ثزؽريت آ rr AA  ثؽاي

rcmrرىزٛئيع ٚ رٛقظ ٚفٛلاظ٘بي ٘يپٛا AA ثؽاي  1,

ايٓ . نٛٔع رىزٛئيع ٔبِگػاؼي ِيٚافٛلاظ٘بي ٘بيپؽ

 رقبظٌينٛٔع ثٗ ِمعاؼ  ِي يه زعثسؽأي ظِب٘بي 

13,, AeAeAecm قبؾي  ٘بي گؽِبيم يب ضٕه ٚلزي وٗ إٓ٘گ

٘بي ضغٛط  ِٛلقيذ 1نىً . ثبنٕعٔٙبيذ وٕع  ثي

13,, AeAeAecm رٛاؾْ ثؽاي   ؼا ؼٚي ظيبگؽاَ ِؽزٍخ

زضٛؼ . وهع فٛلاظ٘بي وؽثٕي ِقٌّٛي ثٗ رًٛيؽ ِي

ؼٚي ايٓ  فيٕيَ ي ُ٘ اثؽادظيگؽ فٕبيؽ آٌيبژ

.  ظِب٘بي ثسؽأي ظاؼظ

ظِب٘بي ثسؽأي ؼا ثؽاي فٛلاظ٘بي  1خعٚي 

قبؾي ٚ  ٘بي ضٕه آٚؼظ وٗ رسذ إٓ٘گ ِٕزطت فؽاُ٘ ِي

گيؽي  ظؼخخ قٍكيٛـ ظؼ قبفذ أعاؾٖ 28گؽِبظ٘ي 

ظِب٘بي .  (فبؼٔٙبيذ ظؼ قبفذ  ظؼخخ 50. )نعٖ اقذ

ح ثيٓ زٛي ٚ زٛل ِيبْ  فِّٛبً  رقبظٌيثسؽأي 
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 يىكبْ٘بي  قبؾي ظؼ إٓ٘گ ظِب٘بي گؽَ وؽظْ ٚ ضٕه

ِّىٓ اقذ  آٔيً وؽظْاؾ آٔدب وٗ . لؽاؼ ظاؼٔع

قبؾي ٚ  ٘بي ضٕه ٘بي ِطزٍف إٓ٘گ نبًِ گكزؽٖ

ثبنع، فجبؼاد وّزؽ  ؼفزبؼ٘بي ّ٘عِبوؽظْ ظؼ  گؽَ

13,, AAAcm   ظؼ ايٕدب ظؼ رهؽير ِفب٘يُ پبيٗ ثٗ وبؼ

.  ؼٚٔع ِي

 

:  (ثبظٚاَ قبؾي)آٔيٍيٕگ٘بي   چؽضٗ

٘بي ظِبيي ضبو يه رٕٛؿ رمؽيجبً  ظؼ فًّ چؽضٗ

ؼٚظ رب ا٘عاف ِزقعظ اقزسىبَ  ثٗ وبؼ ِي غيؽيىكبْ

٘ب ظؼ ِسعٚظح  ايٓ چؽضٗ. ثطهي ؼا زبيً ّٔبيٕع

  رٛاْ وٗ ِي لؽاؼِيگيؽٔع،ثٕعي ٚقيـ  چٕع عجمٗ

وٗ ظؼآْ فٛلاظزؽاؼد  ظِبيي ؼٔح ِجٕبيآٔٙب ؼا ثؽ

. ثٕعي وؽظ  عجمٗ ٚقؽظِي نٛظ ِي ثيٕع

رؽ اؾ ظِبي ثسؽأي  ظِب ِّىٓ اقذ پبييٓ

؛ ثبلاي (ثطهي ؾيؽ ثسؽأي اقزسىبَ) 1A يپبييٓ

1A 3ثبلايياِب ؾيؽ ظِبي ثسؽأيA ، ظؼ فٛلاظ٘بي

ظؼ فٛلاظ٘بي  cmA يبٚ ٘يپٛا ٚ رىزيٍه

يب  .(ثسؽأي ِيبْثطهي  اقزسىبَ)٘بيپؽاٚرىزيه 

.  ثبنع( ثطهي وبًِ اقزسىبَ) 3Aثبلاي 

 اقزٕيذ ظؼ ظِب٘بي ِمعاؼياؾ آٔدب وٗ 

ظؼأدبَ قبؾي  فًّ ضٕه. ِٛخٛظ اقذ 1A ثبلارؽاؾ

ظؼ ٔيً ثٗ قبضزبؼ٘بي  يِؤثؽ، فبًِ اقزسبٌٗ

ثؽ ايٓ . ِيىؽٚقىٛپي ٚ ٚيژگيٙبي ِغٍٛة اقذ

ظؼ ِقؽٌ  1A، فٛلاظ٘بي گؽَ نعٖ رب ثبلاي اقبـ
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ُ٘ ظِب ظؼ  فٍّيبدقبؾي آ٘كزٗ ٚ پيٛقزٗ يب  ضٕه

وٗ رسذ آْ رجعيً ثٗ ؼيؿ قبضزبؼ  1Aظِبيي ؾيؽ 

ؾِبْ ِقمٌٛي ؼش ظ٘ع،  رٛأع ؽؽف ِعد ِغٍٛة ِي

يبفزٗ  فٍّيبرٙبي ؼايحايٓ . نٛٔع لؽاؼ ظاظٖ ِي

. أع ثًٛؼد نّبريه ثٗ رًٛيؽ وهيعٖ نعٖ 2ظؼ نىً 

رسذ نؽايظ ِقيٓ، ظٚ يب چٕع رب اؾ چٕيٓ 

 يٛؼد رىي٘بيي ِّىٓ اقذ رؽويت نعٖ يب ثٗ  ظٚؼٖ

ِٛفميذ . ثٗ وبؼ ؼٚٔع رب ٔزبيح ِغٍٛة زبيً نٛٔع

ثطهي ثكزگي ظاؼظ ثٗ  وبَ٘ؽ گٛٔٗ فٍّيبد اقزر

ثٗ ايٛي  ِجزٕيأزطبة ٚ وٕزؽي يسير چؽضخ ظِبيي 

  :ِزبٌٛژي ثسث نعٖ ظؼ ثطهٙبي غيً

 

:  1Aؾيؽ  ظْگؽِبثطهي

. گيؽي آقزيٕذ ٔيكذ نبًِ نىً(خؿيي)آٔيٍيٕگ

 وٗ رٛقظ ظِب نؽايظ لجٍي فٛلاظ رٛقظ فؽآيٕع٘بي

ٌٛؼ ِدعظ، ؼنع رت  اؾ لجيً ازيب، نع يقبؾ فقبي

 .گؽظظ ايلاذ ِي ؼثيع٘ب،ان ردّـ قبؾيٚ  ظأٗ

.  ثٕبثؽايٓ پيهيٕخ فٛلاظ فبٍِي اقذ ُِٙ

 ظؼ فٛلاظ٘بي ٘يپٛاٚرىزٛئيع ثًٛؼد ؼٚي نعٖ يب

ؼٌيذ ثبنٕع، اقزسىبَ يبفزٗ وٗ زبٚي فؽيذ ٚ پ

رٛأع قطزي ٘ؽ ظٚ خؿء قبؾٔعٖ ؼا  ِي آٔيٍيٕگ

يم اؾ زع اِب ِّىٓ اقذ ؾِبٔٙبي ة. ّٔبيع وٕزؽي

قبؾي اقبقي لاؾَ  ثؽاي ٔؽَ ظ٘ي عٛلأي زؽاؼد

فٛلاظ٘بي  ثؽ ؾيؽ ثسؽأي ؾِبٔيفٍّيبد . ثبنٕع

 وٗ ِؤثؽرؽيٓ اقذ  قطذ نعٖ يب قؽظ پؽظاضذ نعٖ
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٘بي خعيع  ظأٗ ثٗ قٌٙٛذ وؽيكزبٌيؿٖ خٙذ رهىيً

إٓ٘گ ٔؽَ نعْ ٚلزي وٗ ظِبي . يٛؼد پػيؽظفؽيذ 

 قؽفذ ثٗ نٛٔع، ٔؿظيه ِي 1Aثطهي ثٗ  اقزسىبَ

 آٔيٍيٕگقبؾي اؾ ظِبي  فًّ ضٕه. يبثع افؿايم ِي

ؾيؽ ثسؽأي اثؽي ثكيبؼ أعن ؼٚي ؼيؿ قبضزبؼ 

.  رثجيذ يبفزٗ ٚ ٚيژگيٙبي زبيٍٗ ظاؼظ

رؽ اؾ فؽايٕع٘بي ِزبٌٛژيه  ثسثي ِهؽٚذ

 2ؾيؽ ثسؽأي ظؼ ِؽخـ آٔيٍيٕگگٕدبٔعٖ نعٖ ظؼ 

.  فؽاُ٘ نعٖ اقذ

 

:  1Aني ثبلاي گؽِبثص

وٕع وٗ  گيؽي ِي آقزٕيذ ؾِبٔي نؽٚؿ ثٗ نىً

ظؼ فٛلاظ٘بي . ردبٚؾ ّٔبيع 1Aظِبي فٛلاظ اؾ 

ظؼ گكزؽح ثيٓ  رقبظٌيرىزٛئيعي، قبضزبؼٚ٘يپٛا

ريٕذ ٚ فؽيذ اؾ آـ ِزهىً   1A ٚ3Aثسؽأي ظِب٘بي 

.  گؽظظ قبضزبؼ وبِلاً آقزيٕزي ِي 3Aٚ ثبلاي 

CFFeـ ظيبگؽاَ ِؽزٍخ 1نىً  e3 ْظٕ٘عح  ٔهب

ثطهي فٛلاظ٘بي  گكزؽظح ظِبيي رّبيً ثٗ اقزسىبَ

,,13وؽثٕي ِقّٛي ظِب٘بي رجعيً رقبظٌي  AeAeAecm  ظؼ

.  أع ظيبگؽاَ ٔبِگػاؼي نعٖ

ـ ظِب٘بي ثسؽأي رمؽيجي ثؽاي فٛلاظ٘بي 1خعٚي 

وؽثٕي ٚ وُ آٌيبژي  
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٘بي  ثٕعيْ  ـ اؼائٗ نّبريه ثؽضي ؾِب2خعٚي 

ثطهي پبيٗ ثؽاي يه فٛلاظ ٘يپٛا ٚ  اقزسىبَ

.  رىزٛئيع

ِزٛاؾْ اؾ فؽيذ ٚ آقزٕيذ  رؽويجيثب ايٓ زبي 

ؼثيع٘بي زً ٔهعٖ ان. نٛظ ثغٛؼ ّ٘ؿِبْ زبيً ّٔي

ثبلاضى اگؽ ؾِبْ  اَ ثيبٚؼٔع،ِّىٓ اقذ ظٚ

ثبنع،  1Aقبؾي وٛربٖ يب ظِب ٔؿظيه ثٗ  آقزيٕذ

      ظؼ فٛلاظ٘بي. ٔبّ٘گٓ ثبنعنٛظ وٗ آقزيٕذ  قجت ِي

 ؼثيع ٚ آقزيٕذ ظؼ گكزؽح ثيٓارىزٛئيع ناٚؼ٘بيپ

ِٛخٛظ ثٛظٖ ٚ  ؼظؼوٕب 1A  ٚcmAثسؽأي  ظِب٘بي

 .ّ٘گٓ ثٛظْ آقزيٕذ ثكزگي ظاؼظ ثٗ ظِب ٚ ؾِبْ

 ظؼخخ ّ٘گٕي ظؼ قبضزبؼ ظؼ ظِبي آقزيٕزي نعْ

 ضٛاوٚاي ظؼ رٛققخ قبضزبؼ ِلازؾٗ اّ٘يذ لبثً

ظؼ  رٛققٗ يبفزٗ  قبضزبؼ٘بي ّ٘گٓ. ظاؼظ آٔيٍيٕگ

ظؼقؽظنعْ ِزّبيً    ظِب٘بي آقزيٕزي نعْ ثبلارؽ 

ظؼ  ،اي  ظي لايٗؼثياقبضزبؼ٘بي ن ِي نٛٔعثٗ

رؽ ظؼ گكزؽح  پبييٓ نعْ آقزيٕزيظؼظِب٘بي زبٌيىٗ 

ثبّ٘گٕي ٔع ثٗ آقزيٕذ ٚل ثسؽأي ِٕدؽ ِي ظِب٘بي

ؼثيع٘بي وؽٚي ؼا رؽٚيح اگيؽي ن وٗ نىً وّزؽ

.  ّٔبيع ِي

 

:  آقزيٕذِٕسً گهزٓ 

گؽَ  1Aآقزيٕزي وٗ ٚلزي فٛلاظ ثٗ ثبلاي ظِبي 

ضٕه  1Aٚلزي وٗ فٛلاظ رب ؾيؽ  گيؽظ، نٛظ نىً ِي ِي

. نٛظ رجعيً ِي وبؼثيعِدعظاً ثٗ فؽيذ ٚ  گؽظظ  ِي
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ؼثيع ثٗ اآقزيٕذ ٚ گؽايم قبضزبؼ ن  أسلايإٓ٘گ 

اي ثكزگي  اي يب وؽٚي ثٛظْ، ثغٛؼ گكزؽظٖ ٚؼلٗ

 1Aاگؽ آقزيٕذ ظؼقذ ؾيؽ  .اقزسبٌٗظاؼظ ثٗ ظِبي 

قپف ِسًٛي . رجعيً نٛظ، آ٘كزٗ ردؿيٗ ضٛا٘ع نع

ؼثيع٘بي وؽٚي ؾثؽ يب اِّىٓ اقذ ٔكجزبً زبٚي ن

اي ثبنع، ثكزٗ ثٗ  ؾيؽ ٚؼلٗثبوبؼثيعپيؽٌيذ 

.  رؽويت فٛلاظ ٚ ظِبي آقزيٕي نعْ

. ايٓ ِسًٛي، رّبيً ظاؼظ وٗ ثكيبؼ ٔؽَ ثبنع

ٔؾؽ ثبنع   اگؽ زعاوثؽ ٔؽِي ِع ثب ايٓ زبي،

ضؽٚؼد ،1Aي ظؼقذ ؾيؽ ٘بظِبثعيً ظؼد آ٘كزٗإٓ٘گ  ،

٘بي  ّ٘عِب يب إٓ٘گ فٍّيبدظؼ  ٔگٙعاؼي عٛلأي

ي فؽايٕع٘ب. وٕع قبؾي ثكيبؼ وٕع ؼا ايدبة ِي ضٕه

ٔكجذ ثٗ فؽايٕع٘بيي ثبإٓ٘گ ضٕه      ّ٘عِب 

وؽظْ آ٘كزٗ ثؽاي ظقزيبثي ثٗ قبضزبؼ٘بي ِغٍٛة 

. ؼِي ثبنٕعٚٔؽَ ظؼزعالً ؾِبْ ِفيع ِٕبقت د

اثؿاؼ ِٛخٛظ يب خؽَ  رٛخٗ ثٗگب٘ي اٚلبد، ثب 

ظ ِّىٓ اقذ ضٕه نعْ ٚل ِي آٔيًلكّذ فٛلاظي وٗ 

. وٗ ثٙزؽيٓ خبيگؿيٓ اقذ ارطبغنٛظپيٛقزٗ ٚ وٕع 

يبثع، آقزيٕذ  وب٘م ِي اقزسبٌّٗ٘يٕىٗ ظِبي 

ايٓ نٛظ ٚ ِسًٛي  ِي ِٕسً رؽ  قؽيـ لبفعربً 

ٔكجذ ثٗ  رؽؼةرؽ ٚ ؾ اي رؽ ٚؼلٗ قطذ اقزسبٌٗ،

. اقذ ِي نٛظي ينهد 1Aِسًٌٛي وٗ ظؼ ؾيؽ

رجعيً ، ِسًٛي ثٗ ِطٍٛعي  ٘بيظِباؾ  رؽ پبييٓظؼ

ؼثيع رجعيً نعٖ ٚ ؾِبْ لاؾَ اؾيذ ٚ نفرؽ اؾ  قطذ

ّ٘عِب ِّىٓ اقذ ثبؾ ُ٘  رىّيً اقزسبٌٗثؽاي 
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ّٔٛظاؼ٘بي ؾِبْ ظِب وٗ پيهؽفذ . افؿايم ثيبيع

يب رجعيً  (IT)ؼا رسذ نؽايظ ّ٘عِب  قزٕيذرجعيً آ

ثؽاي ثكيبؼي فٛلاظ٘ب ٔهبْ  (CCT)قبؾي پيٛقزٗ  ضٕه

ٚ  3ِؽاخـ )أع  ثغٛؼ ٚقيقي ِٕزهؽ نعٖ. ظٕ٘ع ِي

وهٕع وٗ ظؼ زبي زبضؽ  ٚ ايٌٛي ؼا ثٗ رًٛيؽ ِي( 4

يب  IT٘بي  َظيبگؽا .ِي گيؽٔعِٛؼظ ثسث لؽاؼ 

CCT  ني ثص فؽايٕع٘بي آٔيٍيٕگِّىٓ اقذ ظؼ عؽازي

قٛظِٕع ثبنٕع اِب  ٘ب٘بي ِطزٍف فٛلاظ ثؽاي ؼظٖ

٘بي ِفيعثٛظْ آٔٙب ِسعٚظ اقذ چْٛ اوثؽ ظيبگؽاَ

وبًِ ِٕزهؽ نعٖ رجعيً ؼا اؾ يه نؽايظ ٔكجزبً 

 آٔيٍيٕگوٕٕع وٗ ظؼ  نعٖ اؼائٗ ِي ّ٘گٓ ٔيذآقزي

  ثب ايٓ زبي،. يبفزٕي ٔيكذ ّ٘ٛاؼٖ ِغٍت ظقذ

قبؾي ؼا  نوٗ ضٓ( CCT يب IT)٘بي رجعيً  ظيبگؽاَ

وٕع  آقزيٕزي وؽظْ ضبو اؼائٗ ِي فؽايٕع٘بياؾ 

ِّىٓ اقذ ثب اقزفبظٖ اؾ رىٕيىٙبي رهؽير نعٖ ظؼ 

٘بيي اعلافبد  چٕيٓ ظيبگؽاَ. رٛققٗ يبثٕع 1ِؽخـ 

ِؤثؽ فؽاُ٘  آٔيٍيٕگ  ثٕعي ؾِبْ يذاثؽاي عؽؼالاؾَ 

.  آٚؼٔع ِي

 

  اقزسبٌٗقبؾي پف اؾ  ضٕه

يبِع٘بي پ، اقزسبٌٗ وبًِ آقزٕيذپف اؾ 

قبؾي رب ظِبي  رٛأع ظؼ عٛي ضٕه ِزبٌٛژيىي ِي

قبؾي ثيم اؾ زع وٕع ِّىٓ اقذ  ضٕه. اربق ؼش ظ٘ع

ؼثيع٘ب ٚ ظؼ ٔزيدٗ لعؼي ٔؽَ نعگي العؼي ردّـ ن
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قبؾي وٕعي  أعن فٛلاظ ؼا ِٛخت نعٖ، اِب چٕيٓ ضٕه

. ارأثيؽرؽ اقذ  وُ ثبلا ٘بيظِباؾرجعيً ظؼ

ؼاي ضٕه نعْ ِزبٌٛژيىي ة ظٌيًثٕبثؽايٓ ٘يچ 

 ٚخٛظٔعاؼظرىّيً نع  اقزسبٌٗپف اؾ آٔىٗ  آ٘كزٗ

رؽيٓ  اؾ ظِبي رجعيً رب ِقمٛي ؼافٛلاظ پف ِي رٛاْ

رب وً ؾِبْ لاؾَ ثؽاي فٍّيبد  وؽظزبٌذ قؽيـ ضٕه 

وؽظْ  اگؽ ظگؽگٛٔي رٛقظ ضٕه. ظثٗ زعالً ثؽـ

ثٗ  ثكزٗ ،أدبَ گؽظيعٖ ثبنعٚ پيٛقزٗ آ٘كزٗ 

قؽظ ظِبيي وٗ ظؼ آْ ظ فٛلا اقزسبٌٗ اي ٚيژگيٙبي

ثب ايٓ . وٕزؽي نعٖ ِّىٓ اقذ ِزٛلف نٛظ وؽظْ

زبي رٛظح فٛلاظ يب ٔيبؾ ثٗ خٍٛگيؽي اؾ 

ِّىٓ اقذ  ظاؼظ ٚ ِلازؾبد فٍّيٚيب اوكيعاقيْٛ 

وٗ ثبنٕع وٗ ظؼ ؾيؽ ظِبيي ِدعظ قبؾي ٔيبؾِٕع ضٕه

.  أدبَ ِي گيؽظ ظگؽگٛٔي آقزٕيذ رّبَ ِي نٛظ

قبضزبؼ پيهيٓ  رأثيؽ

ْ ؼيؿرؽ ٚ ظ٘ب ظؼ قبضزبؼ پيهيثيؼاچٗ ناگؽ 

إٓ٘گي وٗ رسذ  اِب ، أعرؽ رٛؾيـ نعٖ  يىٕٛاضذ

ضٛا٘ع وبِلاً ّ٘گٓ  1Aآْ آقزيٕذ نىً يبفزٗ ثبلاي 

رٛأع  ثٕبثؽايٓ قبضزبؼ پيهيٓ ِي. رؽ اقذ قؽيـ نع

ٚلزي . ؼا رسذ رأثيؽ لؽاؼ ظ٘ع آٔيٍيٕگ

ِغٍٛة  آٔيً نعٖؼثيع٘بي وؽٚي ظؼ قبضزبؼ ان

 1Aوؽظْ ظؼ ظِب٘بيي ظؼقذ ثبلاي  ثبنٕع، پيم گؽَ

  ؼثيع٘بي پيهيٓ ؼا ِدزّـ قبضزٗ،اگب٘ي اٚلبد ن

ظؼ آقزيٕذ ظؼ  أسلايِمبِٚزهبْ ؼا ٔكجذ ثٗ 

ؼثيع٘بي زً ازضٛؼ ن. فؿايعِي اثقعي  ظ٘يگؽِب
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گيؽي يه  ٘بي غٍؾذ ظؼ آقزيٕذ نىً ا گؽاظيبْةٔهعٖ 

وٗ آقزيٕذ اي ؾِبٔي  اضزبؼ وؽٚي ؼا ثدبي لايٗـ

ثؽاي  ظاظْپيم گؽِب. وٕع رهٛيك ِينٛظ  ظگؽگْٛ 

ثؽاي فٛلاظ٘بي   ْ فّعربً رمٛيذ وؽٚي نع

رىزٛئيع فٍّي اقذ اِب ثؽاي ثؽضي فٛلاظ٘بي ٘يپٛاٚ

.  رىزٛئيع ُ٘ قٛظِٕع اقذٚٚ٘يپٛيوُ آٌيبژ 

 

ؾِبْ آقزيٕزي وؽظْ فٛلاظ وبِلاً ٔؽَ  

رٛاْ ثب  رىزٛئيع ؼا ِي٘بيپؽاٚفٛلاظ٘بي 

ٔٙبيذ  ثي  ،وؽظْظِبي آقزيٕزي ظؼٔگٙعاؼي عٛلأي 

گؽچٗ ؾِبْ رسذ ظِبي آقزيٕزي نعْ ِّىٓ . ٔؽَ وؽظ

ؼٚي قطزي زميمي ظانزٗ ثبنع وّي فمظ اثؽاقذ 

اثؽ آْ اِب (  HB، 239ثٗ  241ٔؾيؽ رغييؽ اؾ )

ظ٘ي قؽظ  يب ٚيژگيٙبي نىً وبؼيؼٚي لبثٍيذ ِبنيٓ

.  ثبنع ـد ِسكِّٛىٓ اـ

ظؼ فٛلاظ٘بي  عٛلأيآقزٕيٕي وؽظْ 

ؼثيع٘بي ااقذ چؽا وٗ ن رؽ٘بيپؽاٚرىزٛئيع ِؤثؽ

. وٕع ِي ؼاِدزّـثبلي ِبٔعٖ ظؼ آقزيٕذ 

رؽي ؼا رؽٚيح  رؽ ِسًٛي ٔٙبيي ٔؽَؼيؿؼثيع٘بي ان

ؼثيع٘ب ظؼ ان رؽ، ظؼ فٛلاظ٘بي  ثب وؽثٓ وُ. وٕٕع ِي

ٔبپبيعاؼ ثٛظٖ ٚ ِيً ظاؼٔع وٗ ظؼ  1Aظِبي ثبلاي 

ِّىٓ اقذ  آٔٙب زً نٛٔعٖ گؽ چٗ أسلاي قزٕيذآ

.  وٕع ثبنع

 فٛلاظ٘بيي وٗ رمؽيجبً ِسزٛي وؽثٓ اٚرىزٛئيع

آقزيٕزي عٛلأي  ؾِبٔي ٘بي اگؽ ثؽاي ِعد  ،٘كزٕع

www.jozveha.ir



 

 78 

اي ؼا  فِّٛبً ِسًٛي رجعيٍي ٚؼلٗ نعٖ ثبنٕع

، ٔگٙعاؼي ثٍٕع ِعد ظؼ ظِبيي  ايدبظِي وٕٕع

ِّىٓ اقذ ثٗ ّ٘بْ أعاؾٖ  1Aظؼقذ ثبلاي ظِبي 

٘بي غٍؾذ  نعْ گؽاظيبْ ؼثيع٘ب ٚ ؾايًاظؼأسلاي ن

وؽثٓ ِؤثؽ ثبنٕع وٗ ٔگٙعاؼي وٛربٖ ِعد ظؼ 

.  ظاؼظظِبيي ثبلارؽ

آٔيٍيٕگ ٘ب ثؽاي  ظقزٛؼاٌقًّ

 Paysonايٛي ِزبٌٛژيه نؽذ ظاظٖ نعٖ ظؼ فٛق 

ٔع ٖ اٚافع غيً گٕدبٔعٖ نعظؼ لبٌت ق( 1ِؽاخـ )

٘بيي ثؽاي  وٗ ِّىٓ اقذ ثٗ يٛؼد ظقزٛؼاٌقًّ

 آٔيٍيٕگآِع  ٘بي ِٛفك ٚ وبؼ  ثٕعي رٛققخ ؾِبْ

  :ِٛؼظ اقزفبظٖ لؽاؼگيؽظ

 

٘ؽ چٗ قبضزبؼ فٛلاظ آقزيٕزي نعٖ :‌‌‌1قاعدة

ثغٛؼ  آٔيً نعٖرؽ ثبنع قبضزبؼ فٛلاظ  ّ٘گٓ

قبضزبؼ ثؽفىف ٘ؽ چٗ . اي ضٛا٘ع ثٛظ رؽي ٚؼلٗ وبًِ

رؽ ثبنع، قبضزبؼ  گؽفٛلاظ آقزيٕزي نعٖ ٔبّ٘كبْ

ؼثيعي اقزسىبَ يبفزٗ رمؽيجبً گؽظرؽ ضٛا٘ع ان

‌. ثٛظ

 

رؽيٓ نؽايظ ظؼ فٛلاظ ِقّٛلاً رٛقظ  ٔؽَ: 2قاعدة‌

قٍكيٛـ  ظؼخخ  56آقزيٕزي نعْ ظؼ ظِبي وّزؽ اؾ 

 ٚ رجعيً ظؼ ظِبيي 1Aثبلاي ( ظؼخخ فبؼٔٙبيذ 100)
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ظؼخٗ  100)قٍكيٛـ  ظؼخخ 56وّزؽ اؾ ( ِقّٛلاً )

.  يبثع رٛققٗ ِي 1Aؾيؽ ( فبؼٔٙبيذ

 

اي ثكيبؼ ثٍٕعي ِّىٓ ٖ ؾ آٔدب وٗ ؾِبْا: ‌‌3قاعدة

 56ِب٘بي وّزؽ اؾ ظاقذ ثؽاي رجعيً وبًِ ظؼ 

لاؾَ ( ظؼخٗ فبؼٔٙبيذ 100) 1Aظؼخٗ قٍكيٛـ ؾيؽ 

، اخبؾٖ ظ٘يع وٗ اوثؽ ظگؽگٛٔي ظؼ ظِبيي ثبنع

ثبلارؽ ؼش ظ٘ع وٗ ظؼ آْ ٕ٘گبَ ِسًٌٛي ٔؽَ نىً 

رؽ ضبرّٗ  گيؽظ ٚ ظگؽگٛٔي ؼا ظؼ ظِبيي پبييٓ ِي

ظ٘يع وٗ ظؼ آْ ٕ٘گبَ ؾِبْ لاؾَ خٙذ رىّيً 

 . ظگؽگٛٔي وٛربٖ اقذ

‌

 ثٙيٕٗپف اؾ آقزيٕزي نع فٛلاظ، رب زع :‌4قاعدة‌

قؽظ وٕيع رب ِعد وبًِ  ظِبي رجعيً ثٗ قؽفذربزع 

‌. ثؽقبٔيعزعالً ثٗ ؼا آٔيٍيٕگ فٍّىؽظ

رسذ   پف اؾ آْ وٗ فٛلاظ وبِلاً رجعيً نع،:‌5قاعدة‌

ظِبيي وٗ ؼيؿ قبضزبؼ ٚ قطزي ِغٍٛة ؼا ايدبظ 

  ظِبي اربق ضٕه ربثٗ قؽفذ  ثٙيٕٗرب زع   وٕع،  ِي

‌. ؼا ثبؾ ُ٘ ثىب٘يع آٔيٍيٕگوٕيع رب ؾِبْ وً 

 

اي  زعالٍي پؽٌيذ ٚؼلٗٚخٛظ ضّيٓ خٙذ د:‌‌‌6قاعدة

 7/0يبفزٗ ثب  آٔيً ظؼ قبضزبؼ فٛلاظ٘بي اثؿاؼي 

وؽثٓ ٚ ظيگؽ فٛلاظ٘بي وُ آٌيبژ ثب وؽثٓ % 9/0رب 

قٍكيٛـ   ظؼخخ 28٘ب ظؼ ظِبيي زعٚظ  ِزٛقظ، قبفذ
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 يؾيؽ ظِبي ثسؽأي پبييٓ( ظؼخخ فبؼٔٙبيذ 50)

(1A )ًعجك ِقّٛي ، پيم اؾ آقزيٕزي وؽظْ ٚ لج  

‌. گؽِب ظ٘يع

 

خٙذ وكت زعالً قطزي ظؼ فٛلاظ٘ب اثؿاؼي :‌7قاعدة‌

٘يپؽاٚرىزٛئيع اقزسىبَ يبفزٗ، ظؼ ظِبي آقزيٕزي 

گؽِب ( قبفذ 15رب  10زعٚظ )وؽظْ ثٗ ِعري عٛلأي 

‌. ِقّٛي رجعيً ّٔبييععجك ثطهيع، قپف 

ايٓ لٛأيٓ ؾِبٔي ثٗ ِؤثؽرؽيٓ ٔسٛ افّبي 

ژگيٙبي رجعيً ٚ ظِب٘بي ثسؽأي نٛٔع وٗ ٚي ِي

اقزسبٌٗ رٛقظ فٛلاظ رثجيذ نعٖ ثبنٕع ٚ ؾِبٔي وٗ 

.  ّ٘عِب فٍّي ثبنع فؽايٕع٘بي

 

 

  آٔيٍيٕگظِب٘بي 

وبفي اقذ وٗ  آٔيً وبؼثؽظ٘بي اؾ ثؽاي ثكيبؼي

يؽفبً ِقيٓ ظانذ وٗ فٛلاظ ظؼ وٛؼٖ اؾ يه ظِبي 

. ضٕه گؽظظ( آقزيٕزي وؽظْ)رطًيى يبفزٗ  آٔيً

فٛلاظ٘بي  آٔيٍيٕگثؽاي  ثؽيًٕقطزي   ظِب٘ب ٚ

٘بي ِهبثٗ  أع ٚ ظاظٖ اؼائٗ نعٖ 2ظؼ خعٚي  يوؽثٓ

 .أع اؼائٗ نعٖ 3ثؽاي فٛلاظ٘بي آٌيبژي ظؼ خعٚي 

 ظِب٘ب ٚقيىً ضٕه وؽظْ ثؽاي آٔيٍيٕگ-2خعٚي )

( وبًِ فٛلاظ٘بي وبؼنعٖ وُ وؽثٓ
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قيىً ضٕه وؽظْ ٚزؽاؼد ظ٘ي خٙذ -3ّٔٛظاؼ)

د ٚوٛيٍٙبي اؾيفسبد وُ فؽايٕعآٔيٍيٕگ يفسب

( وؽثٓ

ظِب٘بي  ِسعٚظٖ ٘بي خٙذ وٗ گؽَ وؽظْ٘بي  چؽضٗ

گيؽٔع  ثٗ وبؼ ِياثزعا  ٚ آقزيٕزي نعٔي ظؼ أزٙب

ثٗ قبضزبؼ٘بي وٗ أع،  ظؼ خعٚي قٗ اؼائٗ نعٖ

.  ِٕدؽ نٛٔع پؽٌيزي

 وؽٚي نعٖ ؾِبٔي زبيً نٛٔع قبضزبؼ٘بي غبٌت

ن فٛلاظ ٚلزي ي. ظرؽي ثٗ وبؼ ؼٚ وٗ ظِب٘بي پبييٓ

ؼا وكت  ينٛظ رب ؼيؿ قبضزبؼي ضبو ِي آٔيًآٌيبژي 

وٕع ظلذ ثيهزؽي ثٗ رقييٓ ظِب٘ب ٚ نؽايظ 

   4خعٚي. لاؾَ اقذ آٔيً ظؼفؽايٕع قبؾي ضٕه

ثؽاي  آٔيً٘بي ضبو ؼا ثؽاي فٍّيبد  ثٕعي ؾِبْ

رٕٛفي اؾ فٛلاظ٘بي آٌيبژي اقزبٔعاؼظ اؼائٗ 

.  وٕع  ِي

اؼي پؽٌيزي ّ٘عِب ثؽاي رٌٛيع قبضذ آٔيًظؼ 

ظؼخخ 70قزٕيزٗ وؽظْ ظؼآ ظؼفٛؼخيٕگ،ثبلاضى 

ثبلارؽ اؾ آٔچٗ ظؼ خعٚي ( فبؼٔٙبيذ 125)قٍكيٛـ 

اؼائٗ نعٖ ِّىٓ اقذ اضزيبؼ نٛظ رب ؾِبْ  4

.  آقزيٕزي نعْ ؼا ثىب٘ع

ٔهبْ  4ثؽاي اوثؽ فٛلاظ٘ب آٔغٛؼ وٗ ظؼ خعٚي 

ِّىٓ اقذ ثب گؽِبثطهي رب  آٔيٍيٕگظاظٖ نعٖ اقذ،

  (اٌف)ٚ قپف يب  ّ٘ؽاٖ ثبنع نعْري ظِبي آقزيٓ

( ة)قبؾي ظؼ وٛؼٖ رسذ إٓ٘گ وٕزؽي نعٖ يب  ضٕه
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رؽ  قبؾي قؽيـ ٚ ٔگٙعاؼي ظِب ظؼ ظِبي پبييٓ ضٕه

٘ؽ ظٚ ؼٚيٗ فّلاً ثٗ ّ٘بْ قطزي . خٙذ رجعيً ّ٘عِب

ثٗ عٛؼ چهّگيؽي  رفبٚد وٗ أدبِٕع، ثب ايٓ ِي

.  ؾِبْ وّزؽي ثؽاي رجعيً ّ٘عِب لاؾَ اقذ

 

اضزي ظِب  يىٕٛ

آٔيً وؽظْ ثبٌمٖٛ ثٗ ٔبوبِي فٍّيبد  فبًِيه 

رٛؾيـ ظِب ظؼ ثبؼ فٛلاظ ظؼ وٛؼٖ  اعلاؿ اؾفمعاْ 

 18٘بيي وٗ ثٗ زع وبفي ثؿؼگ ثبنٕعوٗ  وٛؼٖ. اقذ

وٕٕع  آٔيًفٛلاظ ؼا ثغٛؼ ّ٘ؿِبْ ( رٓ 20)رٓ 

رثجيذ وٛؼٖ ثؿؼگزؽ ثبنع،٘ؽچٗ . يكزٕعْ   ِزعاٚي

عي گؽَ وؽظْ يبضٕه ٚزفؼ يىٕٛاضزي ظِبي فٛلاظظؼ

  .وؽظْ قطذ رؽاقذ

ظٕ٘عح ظِبي فضبي فٛق،  ٘بي وٛؼٖ ٔهبْ رؽِٛوٛپً

ؾيؽ يب ٔؿظيه ثبؼ ٘كزٕع اِب ايٓ ظِب ِّىٓ اقذ 

( ظؼخٗ فبؼٔٙبيذ 50)ظؼخخ قٍكيٛـ  28ثٗ ِيؿاْ 

( ؼا ثجيٕيع 3نىً )يب ثيهزؽ اؾ ظِبي ضٛظ فٛلاظ 

ٖ رفبٚد ظانزٗ ثبنٕع ثبلاضى ٚلزي فٛلاظ ظؼ يه ٌٛي

يب خقجٗ اقذ يب ٚلزي ِيٍٗ يب ٔٛاؼ ظؼ ثبؼي خٛي 

ٚلزي ايٓ نؽايظ ِٛخٛظ . ثٕعي نعٖ ثبنع قبوٓ ثكزٗ

وؽظْ  قؽاقؽ ثبؼ ظؼ عٛي گؽَظؼثبنٕع، رٛؾيـ ظِب 

٘ب ظؼ  قبؾي ثبيكزي ثب گػانزٓ رؽِٛوٛپً ٚ ضٕه

.  ٘ب  رثجيذ گؽظظ ٘ب يب پيچٗ ٘ب، قبضزٗ ِيبْ ِيٍٗ

ثبيكزي  يٍيٕگآْرٕؾيُ وٛؼٖ ظؼ عٛي فٍّيبد 

٘بيي  ثؽاقبـ ظِب٘بيي ثبنع وٗ رٛقظ ايٓ رؽِٛوٛپً
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ِهطى نعٖ اقذ وٗ ظؼ رّبـ ٚالقي ثب فٛلاظ ٘كزٕع 

٘بي وٛؼٖ ِهطى  رب ظِب٘بيي وٗ رٛقظ رؽِٛوٛپً

.  أع نعٖ

ثطهي رٛييٗ نعٖ ثؽاي  ـ ظِب٘بي اقزسىب3َخعٚي 

(  اي قبؾي وٛؼٖ ضٕه)فٛلاظ٘بي آٌيبژي 

 

اؾي  ـوؽٚي 

يقٕي گؽَ  -ِىٓ اقذ ظچبؼ وؽٚيذ نٛٔعفٛلاظ٘ب َ

اي  ؼثيع٘بي گٛيچٗاٚ ضٕه نٛٔع رب قبضزبؼي اؾ ن

رٛقظ ؼٚنٙبي  -ؾيٕي ايدبظ وٕٕعفاي  ؼا ظؼ ؾِيٕٗ

  :غيً

  1Aeـ زفؼ عٛلأي ظؼ ظِبيي ؾيؽ 1

ـ گؽَ وؽظْ ٚ ضٕه قبضزٓ ِزٕبٚة ثيٓ 2

.  ٘كزٕع 1Acٚ ظؼقذ ؾيؽ  1Acظِب٘بيي وٗ ظؼقذ ثبلاي 

ٚ قپف ضٕه وؽظْ  1Acـ گؽَ وؽظْ رب ظِبيي 3

ثكيبؼ وٕع ظؼ وٛؼٖ ٚ يب ٔگٙعاؼي ظؼ ظِبي ظؼقذ 

 1Acؾيؽ 

ـ ضٕه قبضزٓ رسذ إٓ٘گي ِٕبقت اؾ زعالً 4

ظ خٙذ ْگؽظ زً ِي ٘بؼثيعاآْ وً ن  ظِبيي وٗ ظؼ

ؼثيع ٚ قپف اگيؽي ِدعظ يه نجىٗ ن خٍٛگيؽي اؾ نىً

لبثً )اؾ فٛق  2يب  1گؽَ وؽظْ ِدعظ ثؽ عجك ؼٚل 

رىزٛئيع زبٚي يه نجىٗ يپؽاٚاافّبي ثٗ فٛلاظ ٖ

(  ؼثيعان

www.jozveha.ir



 

 84 

٘ب رب زعي ثكزگي  رٛقظ ايٓ ؼٚلنعْ  إٓ٘گ وؽٚي

ِٛؼظ  فّعٖ رؽيٓپيهيٓ، وٗ  اؼظاؼظ ثٗ ؼيؿ قبضذ

ؼثيع ااي اقذ وٗ ظؼ آٔٙب ن ثؽاي قبضزبؼضٕه نعٖ

لجٍي  أدبَ نعٖ قؽظوبؼ. ٚخٛظ ظاؼظؼيؿ ٚ ِزفؽق 

ؾيؽ  فؽايٕعُ٘ إٓ٘گ ٚاوٕم وؽٚي نعْ ؼا ظؼ يه 

.  افؿايع وٕٕعٖ ِي ثسؽأي وؽٚي

، ظِب٘بي آقزيٕزي وؽظْ وبًِ ثؽاي وؽٚي وؽظْ

 1Ac  ٚ3Ac ثيٓ يب زعٚظ زع فبيً  1Acثبلاي ظِبي 

لؽاؼ  1Acثبلاي  ياگؽ ظِب أعن. ؼٚٔع ثٗ وبؼ ِي

 وٕزؽياقذ ثٗ وبؼ ؼٚظ، ٚيژگيٙبي ثبؼگػاؼي ضٛة ٚ

ِي  ٔزبيح يسير لاؾَ ثعقذ آٚؼظْ ظِبي ظليمي ثؽاي

 1Ac؛ ظؼ غيؽ ايًٕٛؼد لبثً رًٛؼ اقذ وٗ ثبنع

ٔيكذ زبيً نٛظ ٚ ٌػا آقزيٕزي نعْ ِّىٓ  ِّىٓ

اؾ آٔدب وٗ ؾِبْ ٚ ظِب ثؽ . ٔيكذ ؼش ظ٘ع

ثؽ رقعاظ  ّ٘چٕيٓنعْ رأثيؽ گػانزٗ ٚ ٔيزٗ آقذ

انىبي رهىيً ٘كزٗ ٚ اظغبَ  ٚؼثيع٘بي ٔبِسٍٛي ان

، وٕزؽي ظليك ظِب گػاؼظ   اثؽ ِي وؽٚي ِبٕٔع ٔيؿ

اگؽ رًّيُ ثؽ آْ نٛظ : ثٗ فٕٛاْ ِثبي. لاؾَ اقذ

ؼٚي نعْ فٛلاظ ِفؽٌٚ ٔيبؾِٕع ظِبي آقزيٕزي نعْ ن

، يه ثبنع( ظؼخخ فبؼٔٙبيذ 1385)ظؼخخ قٍكيٛـ  750

ظؼخخ  20)ظؼخخ قبٔزيگؽاظي  11أسؽاف 

ِّىٓ اقذ ثٗ قبظگي ثٗ قبضزبؼي ٔبلى ( فبؼٔٙبيزي

.   ِبٕٔع ِٕدؽنٛظوؽٚي 

نعٖ ؾِبٔي ِغٍٛة اقذ وٗ زعالً  قبضزبؼ وؽٚي

ثؽاي فٛلاظ٘بي )يب  ضٛاؼي قطزي، زعاوثؽ چىم
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ُِٙ  وبؼي نعْزعاوثؽ لبثٍيذ ِبنيٓ ( پؽوؽثٓ

ايدبظ  فٛلاظ٘بي وُ وؽثٓ ثٗ ٔعؼد ثؽاي. ثبنع

، چْٛ ظؼ نؽايظ ِي نٛٔع وؽٚي وبؼيِبنيٓ  لبثٍيذ

أع  ل اؾ زع ٔؽَ ثٛظٖ ٚ چكجٕعٖثي،  نعٖ وؽٚي

فٛلاظ٘بي . ضٛؼٔع ثؽل ِي ثٍٕع ثبثؽاظٖ ٘بي قطزيةٚ

اِىبْ رغييؽ نىً نعيع ايدبظ وُ وؽثٓ فِّٛبً خٙذ 

رٛقظ  1020ِثلاً، ٚلزي ٌٌٛخ فٛلاظي  .وؽٚي نٛٔع

، آِع ظؼظٚيب قٗ ِؽزٍٗ رٌٛيعِي نٛظوهم قؽظ 

ظؼخخ  690قبفذ ظؼ  1ِبظٖ ثٗ ِعد ٔيُ رب اگؽ

 ِؽزٍٗ آٔيًپف اؾ ( فبؼٔٙبيذ ظؼخخ  1275)قٍكيٛـ 

ِسًٛي ٔٙبيي . ثٗ ٚخٛظ ضٛا٘ع قبضزبؼي وؽٚي گؽظظ

ٌٌٛٗ ظؼ ايٓ . ضٛا٘ع ظانذ HB163ظ قطزي ظؼ زعٚ

نؽايظ لبظؼ ضٛ٘ع ثٛظ وٗ ظؼ ِمبثً رغييؽ نىً 

 .ِمبِٚذ وٕع  گيؽي قؽظ ِزٛاٌي نعيع ظؼ عٛي نىً

 وؽظْگؽِبيي، قطذ الكبَ فؽايٕع٘بيظيگؽ  اؾخٍّٗ

ثكزگي ظاؼظ ثٗ ِسزٛاي وؽثٓ ٚ  نعْ پف اؾ وؽٚي

افؿايم وؽثٓ ِسزٛاي آٌيبژي يب ٘ؽ ظٚ . آٌيبژي

ِي  وؽٚي يبفزٗقبضزبؼ افؿايم ظؼ قطزي  ِٕدؽ ثٗ

خعٚي ) HB212رب  163اؾ  گكزؽٖ اي وٗ فِّٛبً  نٛظ

 . ظاؼظ( 4

 

 

: آٔيٍيٕگاي  پؽٚقٗ
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قؽظ افؿايم  وبؼقطزي فٛلاظ ظؼ اؼآٔدبيي وٗ 

ضٛاؼي وب٘م يبفزٗ ثٕبثؽايٓ  يبثع، چىم ِي

گؽظظ وٗ ِبظٖ  آٔمعؼ ظنٛاؼ ِي رغييؽنىً قؽظ

. ال ؼا ثبؾيبثع ضٛاؼي گؽظظ رب چىم آٔيًثبيكزي 

ِؽازً پؽٚقٗ أدبَ ِيبْ  آٔيٍيٕگي وٗثٗ چٕيٓ 

  پؽٚقٗيب ّ٘بْ « پؽٚقٗظؼْٚ » آٔيٍيٕگ، ِي گيؽظ

ِّىٓ اقذ رهىيً نعٖ وٗ  .نٛظ  گفزٗ ِي آٔيٍيٕگ

ظؼ اوثؽ . ٔبقجي ثبنعدَ فؽايٕعاؾ ٘ؽ گٛٔٗ 

ؾيؽ ثسؽأي وبفي ٚ ظاؼاي  فؽايٕعِٛاؼظ يه 

« اي پؽٚقٗ آٔيٍيٕگ»ؼد وّزؽيٓ ٘ؿيٕٗ اقذ ٚ فجب

 پؽٚقٗ آٔيٍيٕگثعْٚ رٛييف ثيهزؽ ِقّٛلاً ثٗ يه 

 آٔيً اي پؽٚقٗغبٌجبً . گؽظظ ؾيؽ ثسؽأي ، اعلاق ِي

 ؾٔي پزه يب وٗ ثب وٛثيعْي ثؽاي لغقبري ِقيٓ

فٛلاظ٘بي . يبفزٗ أع ضؽٚؼد ظاؼظثًٛؼد قؽظ نىً 

نٛٔع  ِي آٔيًنعح پؽوؽثٓ ٚ آٌيبژي ُ٘  گؽَ وبؼ

ؼن ضٛؼظگي آٔٙب گؽفزٗ نعٖ ٚ آٔٙب ؼا رب خٍٛي د

 .ثؽاي ثؽل پيچم يب يبف وؽظْ ٔؽَ وؽظ

  

٘بي ؾِبٔي  ـ ظِب٘بي رٛييٗ نعٖ ٚ چؽض4ٗخعٚي 

 ثؽاي اقزسىبَ ثطهي فٛلاظ٘بي آٌيبژي 

 

 

رب  ظاظْاؾ گؽِب ِزهىًِقّٛلاً  پؽٚقٗ آٔيً

ثٗ ِعري ِٕبقت ٚ قپف  ٔگب٘عانزٓ، 1Aeظِبيي ؾيؽ 

ظؼثيهزؽزبلاد زؽاؼد  . ِقّٛلاً ظؼ ٘ٛا وؽظْ ضٕه
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ظؼخٗ قبٔزيگؽاظ  22ٚ  11ظاظْ ظؼظِبيي ثيٓ      

ثٙزؽيٓ رؽويت  1Aeؾيؽ(ظؼخٗ فبؼأٙبيذ 40ٚ 20)

اؾقبضزبؼ،قطزي ٚضٛاو ِىبٔيىي ؼاايدبظِي 

 گؽِبِبٔـ نعْ اؾ وٕزؽي ظِب رٕٙب ٔيبؾِٕع.وٕع

  .ا٘عاف آٔيً اقذ ٔيً ثٗٚقپف  1Aeظاظْ لغقٗ ثبلاي

ِؽزٍٗ ثيٓ ظؼ يٕبيـ قيُ قبؾي پؽٚقٗ آٔيً ظؼ

وّي ثؿؼگزؽاؾ أعاؾٖ ِغٍٛة ٔٙبيي  اؾوهم قيُ 

ثٗ عٛؼ ِزٛقظ ٚوهم خٙذ ؼقيعْ ثٗ أعاؾٖ ٔٙبيي 

ثٕبثؽايٓ قبضزٓ قيُ ٔيبؾ ثٗ .وبؼثؽظ ظاؼظ

 ثؽايٓ پؽٚقٗ ثٕب.اعلافبد پؽٚقٗ آٔيً قيُ ظاؼظ

آٔيً خٙذ رٌٛيع قيّٙبي ثٗ أعاؾٖ وبفي ٔؽَ  

وهم ثب أعاؾٖ ايدبظ اِىبْ ٚ ِٕمٍت وؽظْثؽاي 

ِي ْ وٗ ظؼقيّٙبي فٛلاظي وُ وؽثٓ ِٚيبْ وؽثٓ وُ

رٛاْ آٔٙبؼا ثٗ  أعاؾٖ وُ  ثٗ عٛؼ ِكزميُ 

      .اؾؼٌٚٙبي گؽَ وهيعِٛؼظ اقزفبظٖ لؽاؼ ِي گيؽظ

ظنٛاؼ  ٘بي ثسؽأي  ـ قبؾگبؼ ِبٔعْ ثب عؽازي

وؽظْ ّ٘ؽاٖ ثب  ٕ٘گبِي وٗ ثسث اؾ گؽَ. اقذ

ٔگٙعاؼي عٛلأي اقذ، ظِب٘بي ثسؽأي ِٛؼظ ٔؾؽ 

. ثبنٕع 1Ae   ٚ3Aeثبيكزي ظِب٘بي ِزٛاؾْ 

قبؾي  ٘بيي اؾ گؽَ وؽظْ ٚ ضٕه نٕبقي ظؼ ثسث ايغلاذ

گٙعانذ ٘بي ِقيٓ ٔهعٖ ٚ ثؽاي ؾِبٔٙبي ْ رسذ إٓ٘گ

.  أع ٔبِقيٓ، اضزيبؼي

فٛلاظ ظؼ وٛؼٖ رسذ إٓ٘گ ِقيٓ نعٖ اؾ عؽيك  

 (b). گؽظظ  گكزؽح ظِبيي ٔهبْ ظاظٖ نعٖ ضٕه ِي
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نٛظ وٗ ٔهبْ ظاظٖ  فٛلاظ ثٗ قؽفذ ثٗ ظِبيي ضٕه ِي

نعٖ ٚ ثٗ ِعد ؾِبْ ِقيٓ نعٖ ظؼ آْ ظِب ٔگٙعاؼي 

ثطهي ّ٘عِب ثؽاي وكت قبضزبؼ  اقزسىبَ گؽظظ، ِي

 70، فٛلاظ٘ب ِّىٓ اقذ ظؼ ظِب٘بي ثبلا رب پؽٌيزي

ثبلارؽ اؾ ( ظؼخخ فبؼٔٙبيذ 125)ظؼخخ قٍكيٛـ 

ثٗ ٔعؼد  (d). ظِب٘بي فٙؽقذ نعٖ آقزيٕزي گؽظظ

قبؾي  اقزسىبَ ثطهي رٛقظ فؽايٕع ِؽقَٛ ضٕه

رؽ  ظِبي رجعيً پبييٓ. پيٛقزٗ وٕع غيؽرسٍّي اقذ

٘بي ثٗ عٛؼ  ثٗ عٛؼ ِهطى ظچبؼ ؼوٛظ اقذ ٚ چؽضٗ

أع رب رجعيً ثٗ  قبؾي لاؾَ ل اؾ زع ثٍٕع ضٕهثي

قبضزبؼ٘بي غبٌجبً  (f). پيؽٌيذ ؼا زبيً وٕٕع

.  أع پيؽٌيزي ثٗ ٔعؼد ظؼ ايٓ فٛلاظ ِغٍٛة

 وؽٚي آٔيًرؽ اؾ  ثطم ؼضبيذ آٔيٍيٕگ اي پؽٚقٗ

يب  ي اؾرؽويت ،ؾيؽاثؽاي يه ِبظٖ اقذ  قبؾي

َ اي رّب رٛأع ثٗ أعاؾٖ ّٔي ،(يب ٘ؽ ظٚ)  أعاؾٖ

 ِي نٛظضٛاؼي  چىم وب٘م ثبفثنعٖ وهيعٖ نٛظ چْٛ 

ّ٘چٕيٓ . وٕع ّٔي ٖفيؿيىي ؼا ثؽآٚؼظ ضٛاويب 

ثغٛؼ قؽظ ثؽل ضٛؼظٖ  فؽايٕع اي وٗ ظؼ عٛي ِبظٖ

ضٛاؼي قغر  رب چىم ظيگؽ ِي ِٛؼظ آٔيً لؽاؼاقذ،

فٍّيبرٙبي ثؽل ضٛؼظٖ ؼا رب زعي ِٕبقت خٙذ 

.  افؿايم ظ٘ع ثيهزؽ

 نعح  آٔيً ؼٚي ِبظحثؽ  ادرغييؽ:  مثالها

ظ رب ثؽ ِهىلاد قبضذ ظؼ ظٚ فٍّيبد رٌٛيع لاؾَ ثٛ

 1040فٛلاظ . ٚظُٔغٍجٗ  ثزٛا1045ْٚ  1040فٛلاظ٘بي 
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ثؽاي ثؽل قؽظ ثكيبؼ ٔؽَ ثٛظ ٚ ٚلزي نعٖ  وؽٚي

٘بي ضؽثزي  ثٗ يٛؼد ِيٍٗ نعٖ وؽٚي 1045فٛلاظ 

ثٗ  ِهىلاد ِبنيٕىبؼي نعْ،ٖ ثٛظقؽظ نعوبؼ

  .ظٖ اي ثٛظْ ثكيبؼ ثبلا ثٛظ٘ؿيٕٗ ثبلاٚ ظْضبعؽ

ِّىٓ اقذ ثٗ ضبعؽ  نعٖثٙؽ زبي يه ِبظح وؽٚي 

يب ثٗ ضبعؽ  ظ٘ي رٛاٌي يب نعد فٍّيبد نىً

پبيبْ رٌٛيعثٗ آٔيً ٚيژگيٙبي ِغٍٛة ِىبٔيىي ظؼ 

٘بي رٛققٗ  خٙذ ؼفـ رؽن ثٕبثؽايٓ.ٔيبؾظانزٗ ثبنع

 ظؼ عٛي فٍّيبد 1035آٔيً فٛلاظ يبفقٗ ظؼ فؽايٕع

ٔٙبي زًّ پيچٙبي ٚاگ رٌٛيعأجٖٛ قؽظ خٙذ وبؼ

رٛقظ وؽٚي ِٛؼظ ٔيبؾضٛاؼي  ، زعاوثؽ چىم ٚٔمً

 ظؼِٛؼظظؼ فٍّيبد ظيگؽي . قبؾي ايدبظ ِي نٛظ

رب قبؾي ِٛؼظ ٔيبؾأدبَ نع ، وؽٚي1038فٛلاظ 

 HRB  88رب  78قطزي ِسًٛي ٔٙبيي ظؼ گكزؽح ِقيٓ 

.  ثبنع

 

: ايدبظ لبثٍيذ ِبنيٕىبؼييبفزٗ خٙذ   آٔيًقبضزبؼ 

٘بي ِطزٍف ظاؼاي لبثٍيذ  ٚ قطزي ٘بقبضزبؼ

ٔهبْ  4ِثلاً، نىً  . ِبنيٕىبؼي ِطزٍفي ٘كزٕع

وؽٚي وٗ ثغٛؼخؿيي  5160ِيٍٗ اؾ خٕف فٛلاظظٕ٘عٖ 

ٚقغر  ثكيبؼ وُفؽقبيم  ثب اثؿاؼي رٛقظ ٖ ٚنع

ٔكجذ ثٗ  رّبَ وبؼي ثٙزؽِبنيٕىبؼي نعٖ اقذ وٗ

ؼيؿ ظاؼاي  آٔيً نعٖظؼ نؽايظ  وٗ ّ٘بْ فٛلاظ

ثؽاقبـ . اقذقطزي ثيهزؽ ثب پؽٌيزي قبضزبؼ

ثكيبؼي ِهب٘عاد ؼيؿ قبضزبؼ ثٙيٕٗ ثؽاي  
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ظاؼاي ظإِٗ  وبؼي نٛٔعِٖبنيٓ فٛلاظ٘بي ظاؼاي

ثٗ لؽاؼ غيً  ِقّٛلاً  اقذ وِٗزفبٚد وؽثٓ رؽويجي 

:  ٘كزٕع

وؽثٓ، ؼيؿ قبضزبؼ ثٙيٕٗ  

 %

رب  06/0(  رؽيٓ الزًبظي)ثًٛؼد ؼٚي نعٖ

2/0 

، ٔؽِبٌيؿٖ (ايٕچ 3)ٌيّزؽ ِي 75ؾيؽ لغؽ 

ِيٍيّزؽ ثٗ ثبلا، ثًٛؼد ؼٚي نعٖ  75لغؽ 

رب  2/0

3/0 

اقزسىبَ ثطهي نعٖ، خٙذ رٌٛيع پيؽٌيذ ؾثؽ 

زعالً ِؿيذ  

رب  3/0

4/0 

رب  4/0اي ؾثؽ رب قفؽٚئيعيذ ؾثؽ  پيؽٌيذ ٚؼلٗ

6/0 

رب  6/0قفؽٚئيعيذ، ؾثؽ رب ٔؽَ   %100

1 

 

ِثلاً . ي اقذُ٘ يه فبَ وبؼي ٔٛؿ فٍّيبد ِبنيٓ

  ثؽِيٍٗ قبضزٗ نعٖ٘بي  ظٔعٖ

 رٛقظ فٍّيبد ِبنيٓ وبؼي ثبؼظٚ وٗ 5160فٛلاظ 

وبؼي ٚ قٛؼاش وبؼي ايدبظ  ِبنيٕٙبي ضٛظوبؼ پيچ

وبؼي اؾ ِبظح وبِلاً  پيچ وبؼيفٍّيبد ِبنيٓ. نعٔع

رؽ ثٛظ اِب قبضزبؼي پؽٌيزي خٙذ  قبظٖ نعٖ وؽٚي

 وؽٚيقبضزبؼي ٔيّٗ . رؽ ثٛظ قٛؼاش وبؼي ِٕبقت

.  ؼقيع ثطم ثٗ ٔؾؽ ِي ، ؼضبيذ نعٖ
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رٛاْ ثب  ؼا ِينعٖ  قبضزبؼ٘بي ٔيّٗ وؽٚي

گب٘ي اٚلبد ظؼ ٚرؽ  وؽظْ ظؼ ظِب٘بي وُ ٔيزيآقذ

 قٛق آٔٙبيي وٗ ثؽاي ظؼقبؾي  ضٕه  ٘بي قؽيـ إٓ٘گ

ِي ؼٚٔع زبيً ِي ثٗ قبضزبؼ٘بي پؽٌيزي ثٗ وبؼ 

وٗ  5160فٛلاظ  ِيٍٗقبضزبؼ ٔيّٗ وؽٚي نعح . نٛظ

ظؼخخ قٍكيٛـ  790ظ٘ي رب  فٛق غوؽ نع ثب زؽاؼد ظؼ

ظؼخخ قٍكيٛـ  28قبؾي رسذ  ٚ ضٕه( فبؼٔٙبيذ 1450)

ظؼخخ  650رب ( فبؼٔٙبيذ ظؼ قبفذ 50)ظؼ قبفذ 

ثؽاي . ٖ اقذزبيً نع( فبؼٔٙبيذ 1200)قٍكيٛـ 

 775ايٓ فٛلاظ، آقزيٕزي وؽظْ رسذ ظِبيي زعٚظ 

 ثٗ نٛظ ِٕدؽ ِي( فبؼٔٙبيذ 1425)ظؼخخ قٍكيٛـ 

.  ٌيذ وّزؽپؽيذ ثيهزؽ ٚ ثب فؽ قبضزبؼي

وؽثٓ ِزٛقظ اؾ  ثبوبًِ فٛلاظ٘بي وؽظْ  وؽٚي

ثكيبؼ  52100ٚ  1095فٛلاظ٘بي پؽ وؽثٓ ٔؾيؽ 

ؼثيع٘بي اضبفي رهىيً ٚ اظؼ غيبة ن. ظنٛاؼرؽ اقذ

ايٓ قبضزبؼ٘ب  ظقزيبثي،قبؾي رؽٚيح ٚاوٕم وؽٚي

 فؽايٕع٘بي٘بي  آؾاظ ظؼ چؽضٗ  وبًِ ؼٌيذپثٗ 

وؽثٓ ثب  يظؼ قغٛذ. ظنٛاؼرؽاقذايي فٍّي گؽَ

ؼ ظؼ ةؾ  يپؽٌيذ ظقزٗ ٘بي زبٚي وّزؽ، قبضزبؼ

ثبفث افؿايم غبٌجبً اقذ وٗ يذ فؽاي اؾ  ؾِيٕٗ

فٛلاظ٘بي اؾ ظؼ ثؽضي . نٛظ ِي وبؼيِبنيٓ  لبثٍيذ

رٛأع ثٗ ثٙزؽيٓ  آٌيبژي ايٓ ٔٛؿ اؾ قبضزبؼ ِي

زبيً نٛظ  3Acٚخٗ ثب گؽَ وؽظْ رب ظِب٘بيي ثبلاي 

گؽظظ قپف ٔگٙعانزٓ  ؼيؿرب أعاؾٖ ظأخ آقزيٕزي 
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اي  ؼ ٚ لايٗةؼٌيذ ؾرب اخبؾٖ ظٕ٘ع وٗ پ 1Arؾيؽ 

آٔيً ثٗ ايٓ فؽايٕع گب٘ي اٚلبد .نىً ثگيؽظ 

٘بي  ِثلاً ظٔعٖ. نٛظ اي گفزٗ ِي  لايٗ آٔيًاي يب  چؽضٗ

  فذ ظؼ  پٕح ٔبزيٗثٗ قؽ 4620قبضزٗ نعٖ اؾ فٛلاظ 

 1800)ظؼخٗ قٍكيٛـ  980 ظِبي رب وٛؼٖ اؾ

قبؾي ثب آة  ظؼ ٔبزيخ ضٕه گؽَ نعٖ قپف( فبؼٔٙبيذ

( فبؼٔٙبيذ 1180رب  1160)قٍكيٛـ  640اٌي  625رب 

 150 ٌيا 120قبؾي نعٔع ٚ ظؼ آْ ظِب ثٗ ِعد  ضٕه

قبضزبؼ زبيٍٗ ـ پؽٌيذ . ٔگٙعاؼي ِي نٛٔعظليمٗ 

ظاؼاي قطزي  وٗ ـ يذفؽاي اؾ ٖ اي ظؼ ؾِيٓ ؾثؽ لايٗ

(.  5ِؽخـ . )ثٛظ HB، 146رب  140اؾ 

٘ب   الكبَ وٛؼٖ

: أع ٘بي اقزسىبَ ثطهي اؾ ظٚ ٔٛؿ فّعٖ وٛؼٖ

ظؼ ضٛظ  .٘بي پيٛقزٗ  ٚ وٛؼٖ ثبؼ ٘بي ره وٛؼٖ

رٛاْ ثبؾ ُ٘ ثؽاقبـ  ٘ب ؼا ِي ّ٘يٓ ظٚ ظقزٗ وٛؼٖ

گؽِب   ٔٛؿ قٛضذ ًِؽفي، ؼٚل افّبي ،نىً ٚ نّبيً

ؼٚنٙبيي وٗ رٛقظ آٔٙب ثبؼ ظؼ وٛؼٖ خبثدب ٚ 

قبيؽ . ثٕعي وؽظ گؽظظ، ظقزٗ نٛظ يب پهزيجبٔي ِي ِي

فٛاٍِي ؼا وٗ ثبيكزي ظؼ أزطبة وٛؼٖ ٌسبػ وؽظ 

، ارّكفؽ لاؾَ آٔيًفجبؼرٕع اؾ ٘ؿيٕٗ، ٔٛؿ چؽضخ 

. نٛٔع آٔيًٚ ِب٘يذ فيؿيىي اخؿايي وٗ لؽاؼ اقذ 

 آٔيً ِٛاؼظ، ثب ايٓ زبي چؽضخ اؾ ظؼ ثكيبؼي

.  گؽظظ ِي يٛؼدثىبؼ ؼفزٗ رٛقظ اثؿاؼ ِٛخٛظ 

٘بي اؾ ٔٛؿ ره پطذ ثؽ ؼٚي اخؿاي ثؿؼگ  وٛؼٖ

ثؽاي  افٍتً ٚ  لاؾِٕعٔؾيؽ لغقبد قبضزٗ نعح قٕگيٓ 
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 ٚ ثؽاي الكبَ ثؽضي اؾفٛلاظ٘ب٘بي وٛچه يب  رىٗ

٘بي ثٍٕع ِعد رؽخير  چؽضٗ  آٌيبژي پيچيعٖ فٛلاظ٘بي

٘بي ره پطذ نبًِ  أٛاؿ ضبو وٛؼٖ. نٛٔع ظاظٖ ِي

٘ب  ايٓ وٛؼٖ. اي،  ٘كزٕع اي، خقجٗ ٘بي اؼاثٗ وٛؼٖ

ِّىٓ اقذ ثًٛؼد ظقزي وٕزؽي نعٖ يب ِّىٓ اقذ 

 ؼيؿي نعٖ ثبنٕع وٗ گؽ٘بي ثؽٔبِٗ ِدٙؿ ثٗ وٕزؽي

.  ظٕ٘ع ضٛظوبؼ ؼا ِي ٘بيفٍّيبد اِىبْ أدبَ

٘بي پيٛقزٗ اؾ خٍّٗ الكبَ ثب اخبق  وٛؼٖ

 آٔيًي ٚ وههي ثؽاي گؽظاْ، ثب اخبق ثؽني چؽضم

ظاؼاي يه  فٛلاظي وّٗ٘عِبي ِمبظيؽ فؾيُ اخؿاء

٘ب ؼا  ايٓ وٛؼٖ. ِي ثبنٕعآي  ، ايعٖ٘كزٕع ِسعٚظٖ

رٛاْ ثب ٔٛازي ِٕفؽظ ِزقعظي عؽازي وؽظ وٗ  ِي

ظ وبؼ ثغٛؼ ِزٛاٌي ثٗ ظِب ؼقيعٖ، ْظٖ اخبؾٖ ِي

ظِب ٔگٗ ظانزٗ نعٖ ٚ رسذ إٓ٘گ ِغٍٛة ضٕه  آْظؼ

.  گؽظظ

 آٔيً٘بيي وٗ ثؽاي  نؽٚذ الكبَ وٛؼٖخٙذ ثسث َ

.  ؼا ِلازؾٗ وٕيع 6ِؽخـ نّبؼح   ِٛخٛظٔع،

 

خٛ وٛؼٖ   

٘بي اٌىزؽيىي ثٗ وبؼ ؼفزٗ رٛقظ  وٛؼٖ

رٛقظ  نعٖ ؼفزٗگ٘بي ثىبؼ ارّكفؽ٘بي ٘ٛا ٚ وٛؼٖ

رٛاْ  ؼا ّٔي  ي،ق٘بي اززؽا خٛ ِزهىً اؾ فؽآٚؼظٖ

زيٓ ثؽاي ظفـ وبًِ اوكيعاقيْٛ فٛلاظي وٗ ظؼ 

رٕٙب ارّكفؽ٘بي ِكزمً . ثٗ وبؼ ثؽظ اقذ ٔعفؽاي

ثطم  پبن يب ثؽاق ؼضبيذ آٔيًاؾ قٛضذ فِّٛبً ثؽاي 
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اوكيعاقيْٛ ثيم اؾ زع ظؼ عٛي . رٍمي ِي نٛٔع

 ِقّٛلاً ثب اقزفبظٖ اؾ ارّكفؽ٘بي وٕزؽي نعٖ آٔيً

 وٗ عٛؼي عؽ ازي نعٖ ٔؾؽ ظؼ وٛؼح ِٛؼظ ِٕبقت

ايً اؾ ٘ٛا ٚ گبؾ٘بي قٛضزي ذ أعرقعيً يبفزٗ اؾ

. پػيؽ ِي نٛظ اخزٕبة اقذ ،ِسفؾخ گؽِبظ٘ي 

٘بي گبؾي ثٗ وبؼ ؼفزٗ ثؽاي  گبؾ٘ب ٚ ِطٍٛط

رسذ فؽايٕع ارّكفؽ٘بي وٕزؽي نعٖ ثٗ فٍؿي وٗ 

قغر اخؿايي  نؽايظٚ  فؽايٕع، ظِبي گيؽظِي لؽاؼ

 ضؽٚؼد زػف. ظثكزگي ظاؼ نٛٔع ِي آٔيًوٗ 

ُ٘ ؾظايي ثٗ فلاٚح اوكيعاقيْٛ غبٌجبً فبٍِي َ وؽثٓ

.  اقذ آٔيًظؼ أزطبة ارّكفؽ٘بي 

رؽ اؾ ّ٘ٗ ثٗ فٕٛاْ ارّكفؽ  اؾي گٗ ثيمگ

نٛظ، گبؾ  اقزفبظٖ ِي آٔيٍيٕگزفبؽزي خٙذ 

ايٓ گبؾ اؼؾاْ . اقذ( ؾا زؽاؼد)اگؿٚرؽِيه اقذ 

ظ ضبَ خٙذ رٌٛيع آْ ثٗ ؼاززي ِٛخٛظٔع اقذ، ِٛا

گبؾ٘بي . أع ٚ ٔزبيح زبيً نعٖ اؾ آْ فِّٛبً فبٌي

ٔؾيؽ گبؾ٘بي عجيقي، پؽٚپبْ، ثٛربْ ئيعؼٚوؽثٓ 

گبؾ اخبق وه ثٗ عٛؼ ِقّٛي ظؼ يه رٌٛيع وٕٕعح 

قٛضزٗ ٚ يه ِقبظٌٗ ( ؾا زؽاؼد)گبؾ اگؿٚرؽِيه 

. وٕع ؾا ؼا ايدبظ ِي اززؽاق ضٛظ ثٗ ضٛظ ٚ زؽاؼد

نٛظ  ؾا وٗ ِقّٛلاً اقزفبظٖ ِي يه ِطٍٛط گبؾ زؽاؼد

. ، اقذ2H  ،10%CO ،5%2CO %14CH  ٚ69%2N%5زبٚي 

ظؼضهبْ ٔٛاؼ فٛلاظ وُ  آٔيٍيٕگايٓ گبؾ ثؽاي 

ثب ايٓ زبي ثٗ  .ؼٚظ وؽثٓ قؽظ ؼٚي نعٖ ثٗ وبؼ ِي

 اوكيعوؽثٓ ٚ ثطبؼ آثي وٗ ظاؼاقذ ضبعؽ ظي
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وؽثٓ ِزٛقظ ؼا  فٛلاظ٘بي پؽ وؽثٓ ٚ ظاؼاي

.  ِي وٕعؾظايي  وؽثٓ

قؽظ ( ؾا زؽاؼد)گب٘ي اٚلبد گبؾ اگؿٚرؽِيه 

وبقزٗ نٛظ ثبلاضى  آْ يِسزٛؼعٛثذ نٛظ رب  ِي

ٔٛازي خغؽافيبيي وٗ ظِبي آثي وٗ ثؽاي  ثؽضيظؼ

 وٗ اؾ ٚلزي. لاقذؼٚظ، ثب ضٕه قبؾي ثٗ وبؼ ِي

ثبيكذ  ِي ،اخزٕبة وؽظ ظثبي ٖؾظايي قغٛذ لغـ وؽثٓ

اوكيع وؽثٓ ؼا وبِلاً اؾ گبؾ خعا  ة ٚ ظيثطبؼ آ

ظؼ ( ؾا زؽاؼد)گبؾ رطٍيى نعٖ اگؿٚرؽِيه . قبضذ

اوكيع وؽثٕم زػف نعٖ ثبنع،  زبٌيىٗ ثطبؼ آة ٚ ظي

وبؼثؽظ٘بي  فٛلاظ ؾظايي ثعْٚ وؽثٓ فؽايٕع٘بيظؼ 

.  ثكيبؼي ظاؼظ

ؾاي غٕي ٚ رطٍيى نعٖ وٗ رٛقظ  گبؾ زؽاؼد

چؽضخ ثؽاي رهىيً يبفزٗ اقذ،  رؽويجبد خؿيي

فٛلاظ٘بي ثب وؽثٓ   آٔيًاي  پؽٚقٗٚ  آٔيًوٛربٖ 

ؾيبظ ٚ ِزٛقظ اؾ ٔٛؿ وؽثٓ ِقٌّٛي ٚ آٌيبژي ثٗ 

ره پطذ ٚ ثٍٕع ِعد، ٚخٛظ  آٔيًخٙذ . ؼٚظ  وبؼ ِييِ 

ايٓ گبؾ ٔبِٕبقت اقذ، ثٗ ضبعؽ ِسزٛايي ثبلاي 

اي ؼٚي وبؼ ٖ ظٚظٖ ؼقٛةِٛٔٛاوكيعوؽثٓ ِٕدؽ ثٗ 

ثٗ فٕٛاْ پيبِعي ؼا ذ قظ ضٛؼظگياززّبي وٗ نعٖ 

 ثسؽأي ظؼ گكزؽح ظِبي وبؼاؾ ؾِبْ ٔكجزبً عٛلأي 

٘بي  ٚاوٕم اثؽظؼ وٗ ايٓ  افؿايم ِي ظ٘ع پبييٓ

، آٔيً ظؼ چؽضخ وٛربٖ. ظرٛإٔع ؼش ظٖ گبؾي ِي

ثٗ ضبعؽ   COايٓ اثؽاد زعالً ثٛظٖ ٚ گبؾ

گبؾ ٔكجزبً . پزبٔكيً پؽوؽثٓ ضٛيم ِغٍٛة اقذ
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قظ اززؽاق وبًِ ثؽٚي ضبٌى نعح نىً گؽفزٗ رٛ

پؽ فٛلاظ٘بي وؽثٓ ِزٛقظ ٚ  آٔيً چؽضخ ثٍٕعِعد

ٚ آٌيبژي ثؽاي ي وؽثٓ فٛلاظ٘بي قبظٖاؾ ٔٛؿ  وؽثٓ

فٛلاظي وُ وؽثٓ  ٘بيٚ پيٛقزٗ ٔٛاؼ ثبؼيره آٔيً

.  ؼٚظ ثٗ وبؼ ِيِي نٛٔع  ظ٘يل نؼٚ لٍـ رٛقظ وٗ

ثٗ  آٔيٍيٕگقبيؽ ارّكفؽ٘بيي وٗ ِقّٛلاً ظؼ 

آٔعٚرؽِيه، آِٛٔيبن  ثؽأع ؼٚٔع ِهزًّ وبؼ ِي

رفىيه نعٖ، ضلاء ٚ ارّكفؽ٘بي ثيٓ ٔيزؽٚژْ وٗ 

اؾ ٔيزؽٚژْ اضبفخ افؿٚظٔيٙبيي ٔؾيؽ نعٖ رهىيً 

ِي ثبنٕع وٗ ئيعؼٚژْ، ِزبٔٛي ٚ ِٛٔٛوكيع وؽثٓ 

رؽ ِمبٌخ ؼاخـ ثٗ ارّكفؽ  اعلافبد خبِـوكت خٙذ 

.  ؼا ِلازؾٗ وٕيع ِدّٛفٗوٛؼٖ ظؼ ّ٘يٓ 

 

ٚاؼ  ٚؼلٗ ٚ ْ آٔيٍيٕگ

آٔيً  رسذ فؽايٕع رٕبژ وً ِبظح ثب رٛخٗ ثٗ

 ظظؼ عٛي رٌٛيع ِسًٛلاد ٔٛؼ يفسبد، ٚؼلٗ ٚوؽظْ 

چٕيٓ  .اقذ  فؽاٚاْ آٔيًوبؼثؽظ  ثيبٔگؽ يفٛلاظ

 ينٛظ رب ِبظٖ ثؽا أدبَ ِييِ  ثٗ آْ ضبعؽ يآٔيً

اؾ لجيً ؼٚي وؽظْ قؽظ ) نٛظرؽ ِٙيب  ثيم فٍّيبد

آٔدب وٗ ٚ اؾ ( اضبفي يب قبضزٓ ثًٛؼد لغقبد

 1Aظِب٘بي ثٗ وبؼ گؽفزٗ نعٖ ِقّٛلاً ؾيؽ ظِبي 

 آٔيً»ٚ « ؾيؽ ثسؽأي آٔيً»رؽ  ٘كزٕع فجبؼاد ضبو

ِزعٚاي اٚي  وبؼثؽظأع اگؽ چٗ  ِٕبقت« اي پؽٚقٗ

.  ثعْٚ ليع ٚ نؽط اقذ« آٔيً»اقزفبظٖ اؾ ٚاژح 
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ظٚ رىٕيه اغٍت ٚؼلٗ ٚ ٔٛاؼ،  آٔيًظؼ 

 فؽايٕعفؽايٕع ره پطذ ٚ : نٛٔع ِييِ  اقزفبظٖ

آٔيٍيٕگ خقجٗ اي »پطذ وٗ  ره فؽايٕعظؼ  .پيٛقزٗ

٘بي ثؽيعٖ نعٖ اؾ  يب عٛي ؼٌٚٙبُ٘ ٔبَ ظاؼظ « 

ٔٙبظٖ نعٖ ٚ رٛقظ  آٔيًيفسٗ ظؼ يه ِسيظ 

أع رب  نٛظ وٗ ثكزٗ نعٖ  ٘بيي پٛنيعٖ ِي ِسفؾٗ

اي قپف ؼٚي فٛلاظ  وٛؼٖ. ارّكفؽ ؼا زفؼ وٕٕع

ارّكفؽي ِسبفؾزي ظؼْٚ . نٛظ  ظٖ ٔٙبظٖ ِيپٛنيعٖ ل

نٛظ رب فٛلاظ ؼا اؾ  پٛنهٙبي ظاضٍي ٔٙبظٖ ِي

اقزفبظٖ اؾ ثب اوكيعانعْ زفبؽذ ّٔبيع ٚ 

ثٗ  وٛيٍٙب٘ب ٚ يفسبد ّ٘ؽفزي ظؼ ِيبْ  پؽٚأٗ

گؽِبثطهي رٛقظ وٛؼح ضبؼخي . آيع   گؽظل ظؼ ِي

٘بي ربثهي  فؽاُ٘ نعٖ ٚ ِّىٓ اقذ اؾ عؽيك ٌٌٛٗ

ظِبي  ربثبؼ. ِكزميُ يٛؼد پػيؽظ ززؽاقايب ثب 

گؽَ نعٖ ٚ ثؽاي ِعد ؾِبٔي ظؼ آْ ٔگٙعاؼي  ٖلاؾَ

وٛؼح .وكت ضٛاو ِغٍٛة نٛظنٛظ وٗ ِٕدؽ ثٗ  ِي

اِىبْ ظاظٖ  وٛيٍٙبٚ ثٗ  زػف نعٖضبؼخي قپف 

ٚلزي . نٛظ وٗ رسذ پٛنهٙبي ضبؼخي ضٕه نٛٔع ِي

اي وب٘م يبفزٗ ثبنع وٗ ظؼ آْ  ظِب ثٗ ٔمغٗ

٘بي ظاضٍي  ، پٛنمٔع٘عْ فٛلاظ ؼش اوكيعاقيٛ

ثؽظانزٗ نعٖ ٚ فٛلاظ خٙذ پؽظاؾ ثيهزؽ ثٗ پيم 

.  ؼأعٖ ِي نٛظ

فٛلاظي اؾ زبٌذ وٛيٍٙبي پيٛقزٗ،  فٍّيزٙبيظؼ 

نٛٔع  يه وٛؼٖ وهيعٖ ِي ظؼٚاؼ ظؼ آِعٖ ٚ اؾ  پيچ

رسذ يه آٔيً وٗ ظؼ آٔدب آٔٙب ظؼ ِقؽٌ چؽضخ 
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ٚؼلٗ يب  پف اؾ آٔىٗ. ظاؼٔعارّكفؽ زفبؽزي لؽاؼ 

ٔٛاؼ ضٕه نعٖ ٚ اؾ وٛؼٖ ظؼ آٚؼظٖ نع، پؽظاضذ 

ٔؾيؽ گبٌٛأيؿٖ وؽظْ ظاك ٚ )ثيهزؽ ظؼ ضظ رٌٛيع 

ِّىٓ اقذ أدبَ نٛظ، يب فٛلاظ ِّىٓ اقذ ( فّمي

ثب ايٓ زبي وً . ٘بيي ثؽيعٖ نٛظ ٚؼلٗ يٛؼد ثٗ

وٛؼٖ فؽايٕع  ظؼ فٛلاظ ِدعظاً پيچ ضٛؼظٖ ٚ قپف 

.  نٛظ ثٗ پيم ؼأعٖ ِي ٘بي رىجبؼي

فلاٖٚ ثؽ رفبٚرٙبي ؽب٘ؽي ظؼ اثؿاؼ، فؽايٕع 

خٕجخ اؾ اي  ٚ پيٛقزٗ ثغٛؼ لبثً ِلازؾٗ رىجبؼي

ِّىٓ اقذ رب  ثبؼيره  آٔيً. ِزفبٚرٕعٔيؿ ظيگؽ

آٔىٗ رٛظح  ثٗ ضبعؽ ثٗ عٛي أدبِعيه ٘فزٗ 

ظؼ زبٌي  رسذ فؽايٕع لؽاؼ ظاؼٔعفؾيّي اؾ ِٛاظ 

. گؽظظ ظليمٗ أدبَ ِي 5ِعاَٚ ظؼ زعٚظ  آٔيًوٗ 

 ٔيؿ رفبٚرٙب ّ٘چٕيٓ ظؼ ظِب٘بي ثٗ وبؼ ؼفزٗ

فِّٛبً ظؼ  رىجبؼي فؽايٕعِهٙٛظٔع ظؼ زبٌيىٗ 

اؾ آٔدب وٗ . نٛٔع أدبَ ِي ي رؽ ظِب٘بي پبييٓ

ظِب ظؼ  يىكبْ ثٛظْ ْ اؾِغّئٓ ثٛظ آٔيً رىجبؼي

وٗ ِّىٓ اقذ ِزهىً اؾ چٕع يع رٓ )قؽاقؽ ثبؼ 

 پزبٔكيً ،فؽايٕع ِعاَٚ، ظنٛاؼ اقذ( فٛلاظ ثبنع

. ظاؼاقذ ؼارؽ  يىٕٛاضذ ضٛاو ثيهزؽي ثؽاي ايدبظ

 ثب غبٌجبً ثٗ قغر ِعاَٚ آٔيً٘بي وٛربٖ  ؾِبْ

رٛقظ  آٔيًظ ِهبثٗ ؼقطزي ثبلارؽ اؾ ِٛا أعوي

.  ِٕدؽ ِي نٛظ فؽايٕع رىجبؼي
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  :ؼٚي وؽظْ قؽظ يفسبد  ٚ ٚؼلٗ ٘بي قبظٖ وؽثٕي

رٌٛيع يه  يفسٗٚؼق ٚ قؽظ ؼٚل ِقّٛي رٌٛيع

خٙذ  ٖ نعٖح ظاك ؼٚي نعٖ ظؼ آة ّٔه ٔٙبظپيچ

رب  ؼٚي ٚ قؽظ وؽظْ( اوكيع)٘ب  ثؽعؽف قبضزٓ خؽَ

قؽظ ؼٚي وؽظْ . اقذِمعاؼي وٗ ِع ٔؾؽأعاؾٖ 

ضطبِذ ِبظح ظاك ؼٚي اؾ % 90ِّىٓ اقذ رب ِمعاؼ 

نعٖ ؼا ثىب٘ع وٗ قطزي ٚ ِمبِٚذ فٛلاظ ؼا افؿٚظٖ 

اؼ اگؽ لؽ. وب٘ع ال ؼا ِي ضٛاؼي اِب ثٗ نعد چىم

ضٛاؼي  قؽظ أدبَ نٛظ، چىم وبؼ ِيؿاْثبنع وٗ ٘ؽ

فٛلاظ  آٔيٍيٕگ. نٛظ ثبؾيبثيثبيكذ ٔيؿِي فٛلاظ 

 ثؽاي رٌٛيع ؼيؿ قبضزبؼ ِقّٛيقؽظ ؼٚي نعٖ ثغٛؼ 

عٛيً نعح رسذ رٕم وٗ  ِبظٖيزي اؾ فؽ ٘بيثٍٛؼ ثب

ظؼ عٛي گؽَ . عؽازي نعٖ اقذنعٖ قؽظ زبيً وبؼ اؾ

لكّذ ٔگٙعاؼي اؾ  وؽظْ فٛلاظ ٚ ظؼ اٌٚيٓ ثطم اؾ

ظ٘ع،  چؽضٗ اٌٚيٓ فؽايٕع ِزبٌٛژيىي وٗ ؼش ِي

٘بي ظؼٚٔي  ظؼ عٛي ايٓ فؽايٕع وؽٔم. ثبؾيبفذ اقذ

گؽچٗ رغييؽ أعوي ظؼ ؼيؿ قبضزبؼ )نٛٔع  آؾاظ ِي

چىم ضٛاؼي ثغٛؼ ِلايّي افؿايم (. ِهٙٛظ اقذ

 .نٛظ أعوي وبقزٗ ِي اقزسىبَيبفزٗ ٚ 

 ؼشنعْ ِدعظ ، فؽايٕع ثٍٛؼي آٔيً ِعاَٚ  ظؼ

عٛيً ظأٗ ٘بي يذ خعيع اؾ فؽ٘بي  ظ٘ع ٚ ظأٗ ِي

ظؼ عٛي ثٍٛؼي نعْ . ٔعظگؽ  ي ِيينهدنعٖ 

 ضٛاؼي چىم ٚقؽفذ وبقزٗ نعٖ ثٗ  اقزسىبَِدعظ،

ثيهزؽ قجت  يظِب ٚ ،  ؾِبِْي يبثع افؿايم 

ربؾٖ نىً گؽفزٗ ظؼ  ظأٗ ٘بينٛظ وٗ ثؽضي اؾ  ِي
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ؼا ؼنع  ؼَد ايٓ.ؼنع وٕٕع ظاْ ٘بظيگؽ  ِدبٚؼد

گٛيٕع ٚ ِٕدؽ ثٗ وب٘م ٔبچيؿ ظؼ ِمبِٚذ ٚ  ظأٗ

 ضٛاؼي ظؼ چىم( لبثً رٛخٗ اغٍتاِب )أعن   افؿايم

ؼٚي آٔٙب وؽثٓ وٗ  قبظٖفٛلاظ٘بي اوثؽ .نٛظ ِي

رجٍٛؼ ِدعظ رّبيً ثٗ نٛظ  افّبي ِي فؽايٕع آٔيً

وٗ خٍٛي ؼنع  وؽظاِب ثبيكزي ظلذ . ظاؼٔعوبًِ 

رٛأع ِٕدؽ  ِي ؾيؽا گؽفزٗ نٛظ ظأٗثيم اؾ زع 

ظؼ اخؿاي نىً ( ٔيؿ پٛقذ پؽرمبي)ثٗ ٔمبيى قغسي 

.  نٛظ گؽفزٗ

٘بيي وٗ رسذ آٔٙب فؽايٕع٘بي ِزبٌٛژيه  إٓ٘گ

ؼٚٔع، رٛاثقي اؾ رؽويت  غوؽ نعٖ ظؼ فٛق پيم ِي

ثٗ . نٛظ ِي آٔيًفٛلاظي اقذ وٗ  ِهطًبدنيّيبيي ٚ 

فٕٛاْ ِثبي، ِمبظيؽ أعن فٕبيؽي ٔؾيؽ 

يزبٔيَٛ، ٔٛثيَٛ، ٚأبظيُ، إٌِٓٛيَٛ، د

ِدعظ فٛلاظ نعْ  ثٍٛؼي رٛإٔع إٓ٘گ  ِي ٌِْٛيجعٚ

وٕع  آٔيً ٔزيدٗؼا وٕع قبؾٔع ٚ قجت ِي نٛٔع وٗ 

ظِب٘بي ثيهزؽ يب ؾِبٔٙبي ٔيبؾ ثٗ نعٖ ٚ ٌػا 

ّ٘بْ ٚيژگيٙب  ثؽاي وكترؽي ؼا  ثٍٕع ِعد آٔيٍيٕگ

گؽچٗ زضٛؼ ايٓ فٕبيؽ آٌيبژي فِّٛبً . وٕع ةايدب

اي اقذ وٗ ٘عف اؾ آٔٙب  فؿٚظٔيٙبي آگب٘بٔٗزبيً ا

ظؼ يٛؼد ٚخٛظ )ايلاذ ٚيژگيٙبي ٚؼلٗ اقذ 

 يثؽش ،(آٌِٛيٕيَٛ، ريزبٔيَٛ، ٔٛثيَٛ ٚ ٚأبظيُ

ثٗ ) ثبليّبٔعٖفٕبيؽ ِّىٓ اقذ ثٗ يٛؼد فٕبيؽ 

ظؼ ِمبظيؽي ثٗ زع وبفي ( ٌِٛيجعَٚ فٕٛاْ ِثبي

ؼا  آٔيًؾيبظ ِٛخٛظ ثبنٕع وٗ ٚاوٕم ٔكجذ ثٗ 
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قؽظ  ؾيبظ وبؼثؽفىف ِمبظيؽ . ِي ثطهٕع ثٙجٛظ

. وٕع ؼا ركؽيـ ِي آٔيً( ٘بي قؽظ ثيهزؽ وب٘م)

آٔيً ضبو ِي رٛأع ّ٘ٗ  يه چؽضخايٕىٗ ثٕبثؽايٓ 

 ضٛاو ِىبٔيىي ؼا ظؼ فٛلاظ٘ب ثٙجٛظ ثطم

، رؽويت نيّيبيي ٚ ِيؿاْ .پػيؽ ٔيكذ اِىبْ

.  پؽظاضذ قؽظ ُ٘ ثبيكزي ٌسبػ نٛٔع

ؼٚنٙبي ؼٚي نعٖ ثٗ  ظؼـ يوؽثٓ قبظٖ فٛلاظ٘بي

فٛلاظ ثب ويفيذ ردبؼي . نٛٔع رٌٛيع ِي يِطزٍف

(CQ) ٖنٛظ  اي رٌٛيع ِي چيؿي اقذ وٗ ثٗ عٛؼ گكزؽظ

ويفيذ وهم  .گيؽي ِلايُ ٚ ِٕبقت اقذ ثؽاي نىً

ؼا ٘بي ثيهزؽ ٚيژگي ِىبٔيىي  ِسعٚظيذ (DQ) فٛلاظ

ايدبظ  ثؽاي اقزفبظٖ ظؼ اخؿاء نعيعرؽ نىً گؽفزٗ

ثب ويفيذ عؽذ  ٚيژح ٖ نعٖظ وهذفٛلا. ِيىٕع

(DQSK) نٛظ رب ثؽاي نعيعرؽيٓ  رٌٛيع ِي

ٚيژگيٙبي ضبو . گيؽي ِٕبقت ثبنع وبؼثؽظ٘بي نىً

ايٓ  1خٍع  156رٛاْ ظؼ يفسخ   ٘ب ؼا ِي ايٓ ؼظٖ

  (SQ)وزبة ِجبٔي يبفذ فٛلاظ ثب ويفيذ قبضزبؼي 

ثؽاي ٚيژگيٙبي ِىبٔيىي ِقيٓ نعٖ غيؽ اؾ آٔٙبيي 

.  ظ وٗ ثؽاي قٗ ؼظح فٛق ٚخٛظ ظانذنٛ رٌٛيع ِي

ٚيژٖ ثؽاي رّبَ رؽويجبد ِّىٕٗ  آٔيً٘بي  چؽضٗ

رٛاْ ظؼ  ؼا ّٔي وب٘م قؽظ  ؼظٖ،ي اؾخٙذ رؽويت

رؽيٓ ٔمغٗ  ايٓ زبي ثؽاي ضٕه ثب.ايٕدب فٙؽقذ وؽظ

 690رب  620ره پطذ اؾ  آٔيًظؼ ِسٌّٛٗ ظِب٘بي 

ٔٛقبْ ( فبؼٔٙبيذ 1270رب  1150)ظؼخخ قٍكيٛـ 
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ّ٘ؽاٖ ثب ظؼخخ ِغٍٛة ٚ  فؽايٕع٘بي  ؾِبْ. ظاؼظ

اؾ )٘ب  وٕٕع اِب وً ؾِبْ أعاؾح ِسٌّٛٗ ٔٛقبْ ِي

رٛإٔع  ِي(آغبؾ گؽِبيم رب ثؽظانذ فٛلاظ اؾ وٛؼٖ 

.  ثي أدبِععٛي ثٗ رب يه ٘فزٗ 

وٛرب٘زؽي ظؼ  ِعد ؾِبْ آٔيً ِعاَٚ٘بي  چؽضٗ

 آٔيً رىعِب٘بي  ظِب٘بي ثبلارؽ ٔكجذ ثٗ چؽضٗ

ِّىٓ اقذ  آٔيً٘ب ظِبي  ثؽظؼضي وبؼظؼ ة. ظانزٗ

 700ثبٔيٗ ظؼ  40٘بي ضبو  چؽضٗ. ردبٚؾ وٕع 1Aاؾ 

فٛلاظ ردبؼي ويفيذ ثؽاي ( فبؼٔٙبيذ 1290)قٍكيٛـ 

 1470)قٍكيٛـ  800ثبٔيٗ ظؼ  60قؽظ ؼٚي نعٖ ٚ 

ثؽاي ٚؼق وهزخ ٚيژٖ ثب ويفيذ وههي ( فبؼٔٙبيذ

ٚؼق قؽظ ؼٚي نعٖ نبًِ ثؽاي  آٔيً پيٛقزٗ. ٘كزٕع

اقذ وٗ عؽازي نعٖ  فؽايٕع اٚؼايديٕگ ثيم اؾزع

ؼقٛة ؼيذ فرب وؽثٓ ٚ ٔيزؽٚژْ ؼا اؾ ِسٍٛي ظؼ 

 پيؽ قبؾي.ِي وب٘عٚ اززّبي رعاَٚ وؽٔم ؼا  وؽظٖ

 450رب  300ظليمٗ ظؼ  5رب  3ثٗ ِعد  اضبفٗ

رٗ ِٕدؽثٗ ( فبؼٔٙبيذ 840رب  570)قبٔزيگؽاظ 

 . ِي نٛظٔيزؽٚژْ ِغٍٛة وؽثٓ ٚ نعْ  يٓٔم

 ِعاَٚ ظؼ ٚيژگيي آٔيًٚ  آٔيً رىجبؼي

رفبٚد  أعوي ِسًٛلاري وٗ رٌٛيع ِي وٕٕع

فٛلاظ وؽثٓ ِقٌّٛي ٚيژگيٙبي ّٔٛٔٗ ايي اؾ.ظاؼٔع

آٔيً نعٖ ِعاَٚ ٚآٔيً نعٖ ثب ويفيذ ردبؼي 

:  أع ثٗ لؽاؼ غيً رىجبؼي
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عٛيً نعگي 

 )%(

فؽايٕع ِمبِٚذ ركٍيُ 

اقزسىبَ 

ثطهي 

 *****ويٍٛ

ثؽ ايٕچ 

ِگب 

پبقىبي 

ره غٚة  210 4/30 43

پيٛقزٗ  228 33 7/41

 

 

 

 

 

 

 

 قؽظ ؼٚي نعح پؽ ِمبِٚذ  ؼٚؼق ٚ ٔٛا

اّ٘يذ  ثبؼپػيؽيهبْ٘بي ثبلاي  ثٗ ضبعؽ ؽؽفيذ

ِمبِٚذ ٚؼق ٚ ٔٛاؼ ؼا . آٔٙب ظؼزبي افؿايم اقذ

رٛاْ اؾ عؽيك ايلاذ رؽويت نيّيبيي ٚ يب  ِي

افؿايم ظاظ، اِب  آٔيً٘بي ِزفبٚد  أزطبة چؽضٗ

. ٚظضٛاؼي وبقزٗ ل  چىموٗ ايٓ ؼٚنٙب ِٕدؽ 

ؼٚنٙبي رٛقظ  رٌٛيع نعٖوؽثٓ قبظٖ فٛلاظ٘بي 

 آٔيً ِعاَٚ ٚيب رسذ نؽايظ ِي رٛإٔعِؽقَٛ 

وٗ ازيبء يب ثٍٛؼي  لؽاؼ ثگيؽٔع آٔيً رىجبؼي

ّٔٛٔٗ اي اؾ . خؿيي آٔٙب ؼا ظؼپي ظاؼظنعْ ِدعظ 

ظِب٘بي ظؼ ٖيٓ ظقذٚيژٖ ا قيىً أيٍيٕگ رىجبؼي

 900رب  800)قٍكيٛـ  480رب  425 ٔگٗ ظاؼي

ِٛؼظ  ٔگٙعاؼيچٕعيٓ ؾِبْ  يبٚ( فبؼٔٙبيذ

فٛلاظ٘بي پؽ ِمبِٚذ وُ . اقزفبظٖ لؽاؼ ِي گيؽٔع
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ثيَٛ، يٛزبٚي فٕبيؽ آٌيبژي ٔؾيؽ ْ (HSLA)آٌيبژ 

ظقزٗ ٚأبظيَٛ ٚ ريزبٔيَٛ ُ٘ ِّىٓ اقذ ثًٛؼد 

ثقلاٖٚ آٌيبژقبؾي . ظْقؽظ ؼٚي نعٖ رٌٛيع گؽظ ٘بي

وٕع وٗ ززي  ؼٚي نعح لٛيزؽي ايدبظ ِي گؽَ، فٛلاظ 

فٛلاظ٘بي . نٛظ ِي ِكزسىّزؽ ٔيؿثب ؼٚي وؽظْ قؽظ 

 نٛٔعثبؾيبثي  آٔيًِّىٓ اقذ  HSLAقؽظ ؼٚي نعح 

 آٔيًيب  وكت وٕٕعرؽ ؼا  ِمبِٚذ ثبلارؽ٘بي  رب ؼظٖ

رؽ ؼا پبييٓ   ِمبِٚذ ؼظٖثب رجٍٛؼ ِدعظ نٛٔع رب 

قؽظ ؼٚي  HSLAرٌٛيع ِٛفك فٛلاظ . ٔعايدبظ وٓ

نعٖ ٔيبؾِٕع گؿيٕهي اؾ رؽويت ِٕبقت فٛلاظ ٚ 

ِمبِٚذ ظاك ؼٚي نعٖ، ِيؿاْ وب٘م قؽظ ٚ ٔٛؿ 

گؽ ٚيژگيٙبي  اؼائٗ 5خعٚي . ثبنع ِي آٔيًچؽضخ 

ثب رجٍٛؼ ِدعظ، ٘ؽ  آٔيًضبيي پف اؾ ثٙجٛظي يب 

 رٌٛيعاداي اؾ  يه وٗ ِٕبقت ثبنع، ثؽاي ضبٔٛاظٖ

ظ ؼٚي نعٖ اقذ وٗ ريزبٔيَٛ ؼا ثٗ فٕٛاْ ٚؼق قؽ

.  گيؽٔع فًٕؽ ايٍي اقزسىبَ ثطهي ثٗ وبؼ ِي

 

ِسًٛلاد ظاك ٚ فّيك گبٌٛأيؿٖ نعٖ  

٘بي وبِلاً  وٛيٍٙبي نٛٔع وٗ  ظؼ ضغٛط رٌٛيع ِي

ؼا ( آٔيً رىجبؼي) آٔيً نعٖقطذ يب اؾ پيم 

ثؽاي پؽظاضذ ( رٌٛيع)ضغٛط . وٕٕع پؽظاضذ ِي

ظؼْٚ ضظ  آٔيًضذ نبًِ يه لبثٍيذ وبِلاً ـ وٛيٍٙبي

ٚ گبٌٛأيؿٖ وؽظْ ظاك  آٔيٍيٕگرٌٛيع ثٛظٖ رب 

فجٛؼ اؾ ِيبْ ضظ  يه ِؽرجٗ ثبرٛأع  ةفّيك 

ظؼْٚ ضظ رٌٛيع  آٔيٍيٕگايٓ . أدبَ نٛظ( رٌٛيع)
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فٛلاظ ثعْٚ پٛنم فِّٛبً ثٗ  ِعاَٚ آٔيٍيٕگٔؾيؽ 

رب زعي ضٛاؼي  ثيهزؽ ٚ چىم ربزعي افؿايم اقزسىبَ

زعاوثؽ ظِبي . نٛظ ِٕدؽ ِي آٔيً رىعِباؾ  وّزؽ

ثؽاي فٛلاظ ثب ويفيذ ردبؼي  1Aركّٗ ؾيؽ ظِبي 

 1550)قٍكيٛـ  845٘كزٕع ٌٚي ظِب٘بي ثبلارؽ اؾ 

. أع لاؾَ DQSK٘بي  ثؽاي ؼظٖ( فبؼٔٙبيذ

 ايدبظ ثٗ آٔيً نعٖگبٌٛأيؿٖ وؽظْ فٛلاظ اؾ پيم 

 ِبظح گبٌٛأيؿٖ ٔهعٖضًٛييبد ِهبثٗ ثب ضًٛييبد 

.  نٛظ ِٕدؽ ِي

ارّكفؽ ظؼْٚ يه ضظ گبٌٛأيؿٖ وٕٕعح پيٛقزٗ 

فلاٖٚ ثؽ زفؼ ٚؼق اؾ اوكيعاقيْٛ ثبيكزي ٘ؽ گٛٔٗ 

اوكيع زبضؽ ؼٚي ركّٗ ؼاٖ اؾ ظٚظٖ رب پيٛٔع 

.  ّٔبيع زػفِزبٌٛژيه ِيبْ فٛلاظ ٚ ؼٚي ؼا 

 

ظؼ لٍـ   ظ٘بي ٔٛؼ فؽآٚؼظٖ

ِزبي ضٛظ ٖٖ قؽظ ؼٚي نعٔكجذ ثٗ ٚؼلٗ ٘بي 

رب  13/0)نٛٔع  رٌٛيع ِي ٔبؾوزؽاي  أعاؾٖ ٚالـظؼ

ٚ ثٗ ( ايٕچ 015/0رب  005/0ِيٍيّزؽ، يب  38/0

يب اوكيع  ثؽضي اؾ آٔٙب رٛقظ لٍـ يب وؽَ ٚالـ

پٛنم ظاظٖ ِي  ثؽاي ِمبِٚذ ظؼ ثؽاثؽ ضٛؼظگي وؽَ

پؽٚقٗ ٘بي ثؽاي  نعٖ ثٗ وبؼ ؼفزٗ رؽريت.نٛٔع

ِٛاؼظ ٌٚيع نعٖ ِبٕٔع ٚؼلٗ ٘ب دلٍـ ِٕفؽظ وب٘م 

يقٕي ظؼ آة ّٔه  -ِي ثبنع ثؽاي ٚؼق قؽظ ؼٚي نعٖ

ٚ ؼٚي وؽظْ رقعيٍي  آٔيً ضٛاثبٔعْ، وب٘م قؽظ

٘بي ظٚ ثبؼ وب٘م  فؽآٚؼظٖ. ظاك ؼٚي نعٖ وٛيٍٙبي

www.jozveha.ir



 

 106 

رب   30أعؾٖ  يه ِمعاؼ اضبفي ثٗ پف اؾ يبفزٗ

ايٓ )ثٗ عٛؼقؽظ ؼٚي ِي نٛٔع ، آٔيٍيٕگ% 40

ظؼ زبٌيىٗ (.  ٔدبَ ِيگيؽظِؽزٍٗ ثدبي ثبؾيبثي ا

ره ثبؼ اوثؽ رٕبژ رٌٛيعي ظؼ ٔٛؼظ٘ب لٍـ ثًٛؼد 

ثٗ يٛؼد  ٔيؿ ، ِيؿاْ لبثً رٛخٙي آٔيً ِي نٛٔع

 آٔيً ِعاَٚرأقيكبد ثؽاي ) آٔيً ِي نٛٔع ِعاَٚ

رؽٔع رب ظؼ  ظؼ زبي زبضؽ ظؼ ٔٛؼظ٘بي لٍـ ؼايح

(.  ٔٛؼظ٘بي ٚؼلٗ

 اؾ آٔدب وٗ ِسًٛلاد ٔٛؼظ لٍـ ثغٛؼ قٕزي ظؼ

٘بي ٚؼلٗ  نٛٔع وٗ اؾ ٔٛؼظ رأقيكبري رٌٛيع ِي

ٔيؿ ٔكجذ ٘ب  وبؼثؽظ٘بي ايٓ فؽآٚؼظٖ،ِدؿا ٘كزٕع 

ِسًٛلاد  ِزفبٚد ٘كزٕع،ٚؼلٗ قؽظ ؼٚي نعٖ ثٗ 

 ايدبظٔٛؼظ لٍـ ثؽاي اضزًبيبد ِدؿا خٙذ 

آٔيٍيٕگ يبفزٗ ظؼ عٛي  ثٙجٛظٚيژگيٙبي ِىبٔيىي 

يٍي فٙؽقزي اؾ ايٓ اضزًبيبد رقع. أع نعٖ عؽازي 

.  اؼائٗ نعٖ اقذ 6ظؼ خعٚي 

 

آٔيٍيٕگ وٛيٍٙبي ثبؾ 

نٛظ نبًِ  أدبَ ِي ثبؼ،اي ره  ٘ؽ وٛؼٖظؼ

قؽظ وب٘م يبفزٗ اقذ رب  وٛيً ثبؾپيچي نً يه

. فضبي ثبؾي ؼا ِيبْ ظٚؼ٘بي ِزٛاٌي فؽاُ٘ آٚؼظ

ظ٘ع  ارّكفؽ اِىبْ ِي وٕٕعٖايٓ ثٗ گبؾ٘بي وٕزؽي 

قبؾي  ضٕه ظ٘ي ، زؽاؼدنٛٔع وٗ ثيٓ ظٚؼ٘ب وهيعٖ 

رؽي ؼا ٔكجذ ثٗ آٔچٗ فؽاُ٘  رؽ ٚ يىٕٛاضذ قؽيـ

ثٗ نعد پيچبٔعٖ نعٖ  وٛيٍٙبيوٕع وٗ ظؼ ِٛؼظ  ِي
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ثقلاٖٚ ثب وٕزؽي ِسزٛاي ئيعؼٚژْ ٚ . نٛٔع زبيً ِي

رٛإٔع  ؾظايي ِي ٔمغخ نجّٕي ارّكفؽ نؽايظ وؽثٓ

فٛلاظ ثعاْ ٚقيٍٗ ِسزٛي وؽثٓ . رثجيذ نٛٔع

ٔيٓ ِٛاظي ٔؾيؽ فٛلاظ رٛأع رب قغر وُ ثؽاي چ ِي

.  ٌقبثي ٚ فٛلاظ اٌىزؽيىي وب٘م يبثع

ثبؾ ؼٚي يه  وٛيً  آٔيً خٙذ وٛيٍٙبپيچم نً 

يٛؼد  اقذ ظاؼاي يه ِسٛؼ فّٛظي وٗ يفسخ چؽضبْ

نٛظ، يه  پيچبٔعٖ ِي وٛيًّ٘يٕىٗ . پػيؽظ ِي

گؿاؼ قيّي ٚ پيچيعٖ نعٖ ِيبْ ظٚؼ٘ب ٚاؼظ  فبيٍٗ

ثبلي  آٔيً ظؼوٛيًگعاؾ ظؼ عٛي  ايٓ فبيٍٗ. نٛظ ِي

 ٖ نعاؾ وٛؼٖ ثؽظانذ وٛيًِبٔعٖ ٚ پف اؾ آْ وٗ 

قپف ثٗ عٛؼ  وٛيً. گؽظظ ضبؼج ِي(فبيٍٗ گػاؼ)

ثبؾيبثي آِبظح  ؼٚي نٛظ ٚ  ِسىُ ِدعظاً پيچبٔعٖ ِي

.  ِي نٛظ

 

ـ ٚيژگيٙبي ضبو فٛلاظ قؽظ ؼٚي نعح ثب 5خعٚي 

ريزبٔيَٛ رمٛيذ نعٖ  

٘بي  ؼآٚؼظٖ٘بي قطزي ثؽاي ف ي ـ ٔبِگػاؼ6خعٚي 

ٔٛؼ ظؼ لٍـ فٛلاظ  

 

٘بي فٛلاظي   قبضزٗ آٔيٍيٕگ

نٛظ رب ثؽضي  ًِٕٛفبد غبٌجبً أدبَ ِي آٔيٍيٕگ

فبثٍيذ ِبنيٓ فٍّيبد ؼا ركٙيً ّٔبيع، ِقّٛلاً 

لاؾِٗ  آٔيًِيؿاْ . ظ٘ي قؽظ يب نىً وبؼي وؽظْ

وٗ  قؽظ ظ٘ي يب نىً وبؼيرٛقظ ٔٛؿ ٚ ِيؿاْ ِبنيٓ
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ح ٔٛؿ ِبظح ِؽثٛعٗ لؽاؼ اقذ أدبَ نٛظ ثقلاٚ

ثؽاي ثؽضي فؽايٕع٘ب ضؽٚؼي اقذ وٗ . گؽظظ ِهطى ِي

ظيگؽ  ؼيؿ قبضزبؼ وؽٚي ثبنع ظؼ زبٌيىٗ ثؽاي 

، قبضزبؼ٘بي وؽٚي ِّىٓ اقذ لاؾَ يب ززي وبؼثؽظ٘ب

.  ِغٍٛة ٔجبنٕع

 

. وبؼيلبثٍيذ ِبنيٓايدبظ ًِٕٛفبد ثؽاي  آٔيٍيٕگ

ظؼ ثكيبؼي ِٛاؼظ، قبضزبؼي ِٕبقت ثؽاي 

رٛاْ ظؼ ًِٕٛفبد فٛلاظ وُ وؽثٓ  اؼي ؼا ِين ِبنيٓ

ثب أزمبي ظاظْ ًِٕٛفبد ِكزميّبً اؾ فٍّيبد 

ثٗ أعاؾٖ  اقزسبٌٗ اي وٗ رب ظِبي  قبضذ ثٗ وٛؼٖ

ظانزٓ ظؼ ايٓ ظِب ثؽاي  گؽَ نعٖ اقذ، ٔگٗ  وبفي

 رجعيً ِعد ؾِبٔي ثٗ زع وبفي ثٍٕع خٙذ اِىبْ

. ٔعيبة قبؾي ظؼ ٘ٛا رٛققٗ ِي آقزيٕذ ٚ قپف ضٕه

ظؼ ايٓ فؽآيٕع٘بي ظِبي ِؤثؽ آقزيٕي نعْ ظِبي 

ايٓ . پبيبٔي قبضذ اقذ ٔٗ ظِبي اثزعايي قبضذ

 ِٕبقتپؽٚقٗ لبظؼ ثٗ رٌٛيع قبضزبؼ٘بي ثغٛؼ 

ثب ايٓ زبي ظؼ . يىٕٛاضذ ظؼ ًِٕٛفبد اقذ

أع وٗ ثؽضي  نىً گؽفزٗ ثگٛٔٗ ايًِٕٛفبري وٗ 

ايٓ  ؾٚظرؽ ضٕه ِي نٛٔعثطهٙب   ثميخ ثٗ٘ب  ثطم

فبٚد ظؼ ظِبي پبيبٔي قجت ضٛا٘ع نع وٗ د

ايٓ فؽآيٕع فِّٛبً . قبضزبؼ٘ب غيؽِهبثٗ ثبنٕع

اقزثٕبي فٛلاظ٘بي پؽآٌيبژي ثٗ قبضزبؼي وؽٚي ؼا 

ايدبظ  ظٕ٘عح وؽثيع زبٚي ِمبظيؽ فؾيُ فٕبيؽ نىً 

اي ثؽاي فٍّيبد  ، چٕبٔچٗ يه قبضزبؼ لايٗوٕع  ّٔي
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وبقزٓ رٛأع ثب  ثقعي ِٕبقت ثبنع ايٓ فؽايٕع ِي

ؾِبْ پؽظاضذ ٚ رقبًِ، ًِؽف أؽژي ؼا ثٗ زعالً 

.  ٘ب ؼا وّزؽ وٕع ؼقبٔعٖ ٚ ٘ؿيٕٗ

ظؼ ثكيبؼي ِٛاؼظ وٗ ِسًٛي يب فؽايٕع ثقعي 

ٔيبؾِٕع قطزي قبؾگبؼرؽي اقذ، ًِٕٛفبد ؼا 

ظؼخخ  22ٚ  11رٛاْ ثب گؽَ وؽظْ رب ظِبيي ثيٓ   ِي

ٔگٙعاؼي  ٚ، 1Aeؾيؽ (فبؼٔٙبيذ 40ٚ  20)قٍكيٛـ 

ِقيٓ نعٖ رٛقظ ظؼخٗ ٔؽَ قبؾي )وبفي  أعاؾٖثٗ 

( يب ٔؾيؽ آْ)قبؾي ظؼ ٘ٛا  ٚ قپف ضٕه( لاؾِٗ

ثبيكزي . ثًٛؼد ؾيؽ ثسبؼٔي اقزسىبَ ثطهي وؽظ

زفؼ وؽظ رب خٍٛي  1Aeظلذ وؽظ وٗ ظِب ؼا ؾيؽ 

گيؽي آقزيٕذ گؽفزٗ نٛظ وٗ ٔيبؾِٕع إٓ٘گ   نىً

.  اقذ ي ثكيبؼ وّزؽيقبؾ ضٕه

ظؼ ًِٕٛفبد ايدبظ نعٖ اؾ فٛلاظ٘بي ثب وؽثٓ 

ِمبظيؽ يبثعْٚ  ثبلارؽ ثب ِمبظيؽ فٕبيؽ آٌيبژي

، يه قبضزبؼ وؽٚي فِّٛبً ثؽاي فٕبيؽ آٌيبژي 

پؽ قؽفذ رؽخير ظاظٔي  ايدبظ لبثٍيذ ِبنيٕىبؼي

ِكزميُ ًِٕٛفبد فٛلاظ وؽثٓ ثٗ  أزمبي. اقذ

رٛأع   گب٘ي اٚلبد ِي أدب اقزسبٌٗاي خٙذ  وٛؼٖ

ٚ ثٗ فٕٛاْ  آٔيًثٗ فٕٛاْ گبَ ِمعِبري يه چؽضخ 

ضٛؼظگي ظؼ  اي خٙذ خٍٛگيؽي اؾ اززّبي رؽن ٚقيٍٗ

اِب ثٗ  اخؿاي فٛلاظي فّيمبً قطذ نعٖ ثىبؼ ؼٚظ،

ثطهي رٌٛيع  ٔعؼد ثٗ رٕٙبيي ٚيژگيٙبي ؼضبيذ

ًِٕٛفبد فٛلاظي پؽ  آٔيٍيٕگاوثؽ . ضٛا٘ع وؽظ

نٛظ يب ظؼ   أدبَ ِي ثبؼيح رهوؽثٓ يب ظؼ يه وٛؼ
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اي  ٘بي ٚيژٖ ثٕعي ، ؾِبِْعاَٚيه وٛؼح قيٕي ِزسؽن 

         ظؼ يه وٛؼح ره 52100فٛلاظ نعْ  ثؽاي وؽٚي

:  أع ثٗ لؽاؼ غيً ثبؼي

قبفذ  2ـ آقزيٕزي وؽظْ ثب ٔگٙعانذ ظقذ وُ 

قبؾي ظؼ  ، ضٕه(فبؼٔٙبيذ 1450)قٍكيٛـ  ظؼخ790ٗظؼ 

فبؼٔٙبيذ ظؼ  30)قبفذ  قٍكيٛـ ظؼ 17وٛؼٖ رسذ 

( فبؼٔٙبيذ 1100)ظؼخخ قبٔزيگؽاظ  595رب ( قبفذ

.  قبؾي رٛقظ ٘ٛا قپف ضٕه

 2ـ آقزيٕزي وؽظْ ثب ٔگٙعاؼي ظؼ ظقذ وُ 

، رب زع (فبؼٔٙبيذ 1450)قٍكيٛـ  790قبفذ ظؼ 

، (فبؼٔٙبيذ 1380)قٍكيٛـ  750قبؾي رب  ضٕه ِّىٓ

د ظؼ فبؼٔٙبي 10)قٍكيٛـ ظؼ قبفذ  6قبؾي رسذ  ضٕه

قپف (فبؼٔٙبيذ 1250)قٍكيٛـ  675، رب (قبفذ

.  قبؾي رٛقظ ٘ٛا ضٕه

قبفذ  2وُ ظقذ ـ آقزيٕزي وؽظْ ثب ٔگٙعاؼي 

، رب زع (فبؼٔٙبيذ 1450)قٍكيٛـ  790ظؼ 

 1275)قٍكيٛـ  690قبؾي رب  پػيؽ ضٕه اِىبْ

رجعيً ثًٛؼد ّ٘عِب ثب ٔگٙعاؼي ظؼ ( فبؼٔٙبيذ

.  اؾي رٛقظ ٘ٛاـ قبفذ قپف ضٕه 16ايٓ ظِب ثٗ ِعد 

ظؼ وٍيخ ِٛاؼظ، ثبؼ ثبيكزي رٛؾيـ گؽظظ رب 

. ٚاضذ ؼا رؽٚيح وٕعقبؾي ٚ گؽِبيم يىٓ ضٕه

٘بي چؽضبْ ظؼ ِسفؾخ وٛؼٖ ثٗ  ؼٚأٗاقزفبظٖ اؾ پ

اي ثٗ رٌٛيع ِسًٌٛي وٗ ظؼ قطزي ٚ  عٛؼ گكزؽظٖ

.  وّه ضٛا٘ع وؽظ ؼيؿ قبضزبؼ يىٕٛاضذ اقذ
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ٚفبد ًِٓ آٔيٍيٕگٚيژٖ خٙذ  ِعاَٚيه وٛؼح 

ِثبٌي . ٔبزيٗ ثبنع 6يب  5فٛلاظي ثبيكزي نبًِ 

قبؾي ٚيژٖ ظؼ چٕيٓ  وؽٚي آٔيٍيٕگآٚؼي  اؾ فًّ

.  ي اؼائٗ نعٖ اقذظاي ظؼ ثطم ثـ وٛؼٖ

 

لغغبد قؽظ رٌٛيع نعٖ ٚ لغقبد ًِٕٛفبد ثؽاي  آٔيٍيٕگ

  :ِدعظ رٌٛيع نعٖ

گيؽي  چٕبٔچٗ يه ِبظٖ ضبَ فٛلاظي ٔيبؾِٕع نىً

وٓ اقذ لاؾَ ثبنع وٗ آْ ؼا قؽظ ثيهزؽ ثبنع، ُِ

پلاقزيه آْ ؼا ضبييذ رؽ قبضذ رب ٚيژگيٙبي  ٔؽَ

فمظ رب  آٔيٍيٕگاؾ  ٖظؼ وً ايٓ ظقذ. رمٛيذ وؽظ

ظ٘ي ايدبة   پػيؽظ وٗ فٍّيبد نىً زعي أدبَ ِي

، ِىبٔيىي،  يقٕي رأِيٓ ِمزضيبد اثقبظي. وٕع  ِي

ضٛؼظگي  خٍٛگيؽي اؾ رؽن ٖفّؽ اثؿاؼي ثٗ ّ٘ؽا

 رب زع ِزٛقظ آٔيٍيٕگٙباوثؽ  .ْنىبفزٗ نعٚ

نٛظ، اِب فؽايٕع٘بي  آِيؿي أدبَ ِي ِٛفميذثغٛؼ

ي اظاؼ وٗ ظ٘ي قؽظ ثٙزؽ اؾ ّ٘ٗ ؼٚي لغقبري نىً

نٛٔع، ثبلاضى  أدبَ ِينعٖ  وبِلاً وؽٚي ؼيؿقبضزبؼ

.  ثؽاي اخؿاء قبضذ نعٖ اؾ فٛلاظ٘بي پؽ وؽثٓ

٘ؽ ظٚ  52100، 5160ظؼ يه وبؼضبٔٗ، فٛلاظ٘بي 

آِيؿي رٛقظ يه چؽضخ ِقّٛي ظؼ يه  ؼ ِٛفميذثٗ عٛ

اي، وؽٚيذ  ٔبزيٗ 6وٛؼح قيٕي خبثدبنٛٔعح 

ٔبزيٗ  6ظؼ ايٓ چؽضٗ، ظِب٘ب ظؼ . أع يبفزٗ

قٍكيٛـ  680، 695، 695، 705، 750، 750فجبؼرٕع اؾ 

( فبؼٔٙبيذ 1260ٚ  1280، 1280، 1300، 1380، 1380)
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 ايٓ فؽايٕع. ظليمٗ اقذ 150ازيٗ ْؾِبْ ظؼ ٘ؽ 

ٚ  HB190رب  170ؼا ثب قطزي  5160ًِٕٛفبد فٛلاظ 

وٗ ٘ؽ ظٚ  HB195رب  175٘بي  لغقبد فٛلاظي ثب قطزي

ايدبظ ِي  ِٕبقت فٍّيبد ضؽثذ قؽظ يب گؽَ ٘كزٕع

. وٕع

رٛاْ ثٗ عٛؼ  فِّٛبً فٛلاظ٘بي ثب وؽثٓ وُ ؼا ِي

آِيؿي پف اؾ گؽَ نعْ رب ظِب٘بي ٔؿظيه ثٗ   ِٛفميذ

1A 1250)قٍكيٛـ  675قبؾي رب  ٚ قپف ضٕه 

رسذ إٓ٘گي وٕزؽي نعٖ ثغٛؼ قؽظ نىً ( فبؼٔٙبيذ

 1ثٗ ِعد  آٔيً نعٖ 5120ظؼ يه ظقزگبٖ فٛلاظ . ظاظ

آٔيً ( فبؼٔٙبيذ 1375)قٍكيٛـ  745قبفذ ٘ؽ  2رب 

ثٗ عٛؼ  ٔع وٗضٕه نع ثغٛؼ آ٘كزٗٚ  نعٖ

.  آِيؿي ثٗ يٛؼد قؽظ نىً يبفزٗ اقذ ِٛفميذ

، 8620، 1524، 1513، 1008فؾيُ فٛلاظ٘بي ِمبظيؽ 

 6رب  1ِزهىً اؾ  آٔيٍيٕگ ٘بي  پف اؾ چؽضٗ 8720

ٚ ثٗ ظٔجبي ( فبؼٔٙبيذ 1325)قٍكيٛـ  720قبفذ ظؼ 

. أع ، ثًٛؼد قؽظ نىً يبفزٗآ٘كزٗ قبؾي آْ ضٕه

فٛلاظ ٚ  ٔٛؿظ٘ي ثٗ ّ٘ؽاٖ  نعد فٍّيبد نىً

 رقييٓ ِيلاؾِٗ ؼا  آٔيً ِمبظيؽربؼيطچخ لغقٗ، 

٘بي قيٕي ِزسؽن  ، وٛؼٖثبؼيي٘بي ره  وٛؼٖ. وٕع

اي پيٛقزٗ ثغٛؼ  ٘بي ركّٗ  ٚ وٛؼٖ ِعاَٚ

نٛٔع رب ايٓ الكبَ اؾ  آِيؿي اقزفبظٖ ِي ِٛفميذ

ظؼ ِٛؼظ فٛلاظ٘بي وُ وؽثٓ ؼا ثٗ  آٔيٍيٕگفٍّيبد 

.  ؼقبٕٔعةأدبَ 
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اقذ وٗ ٘بي چهّگيؽي  اي وٗ زبٚي رٕم ٘ؽ لغقٗ

ؾٔي ِدعظ  فٍّيبد ضؽثٗظ٘ي قؽظ يب  نىً فٍّيبداؾ

ؼا ثبيكزي ثؽاي ٔٛفي اؾ فؽايٕع  نعٖ اقذزبيً 

آؾاظقبؾي رٕم . ّٔٛظرٕم ثبؾثيٕي ِدعظ  نعْ آؾاظ

گيؽظ وٗ  ـ ظِب يٛؼد ِي ٘بي ؾِبْ ِقّٛلاً رٛقظ چؽضٗ

٘ب  أعن قطزي، ايٓ چؽضٗ   نٛظ ثٗ وب٘م ِٕدؽ ِي

 675رب  425قبفذ ظؼ  1أع اؾ  غبٌجبً رهىيً نعٖ

(.  فبؼٔٙبيذ 1250رب  800)قٍكيٛـ 

 

ؼٌيزي َ ثطهي ثؽاي وكت ؼيؿ قبضزبؼ٘بي پاقزسىب

٘بي ثب فٛلاظ پؽ وؽثٓ  ًِٕٛفبد ـ ثبلاضى قبضزٗ

اٚلبد ثًٛؼد ّ٘عِب  آٌيبژي ٚ ِقٌّٛي ـ گب٘ي

ؼٌيزي ؼا ايدبظ پ نٛٔع رب ؼيؿ قبضزبؼ ِيآٔيً 

. نٛظ وٕٕع وٗ ثؽاي فؽآيٕع ثقعي رؽخير ظاظٖ ِي

لؽاؼ اقذ ثغٛؼ اٌمبيي قطذ ظؼ فٛلاظ٘بيي وٗ 

ؼٌيذ قبضزبؼ پ ؼثيع اؾا، رٛؾيـ ن نٛٔع، ِثلاً 

فبٌي ؼا ثؽاي وٕزؽي ثٙيٕٗ ظؼ  نؽايظؼيؿظأٗ، 

ظؼ زبٌيىٗ .ايدبظ ِي وٕعنعگي آگب٘بٔٗ  قطذ

وبؼي ِبنيٓ يذاي ثٗ عٛؼ ِقمٌٛي لبثً  قبضزبؼ ٘كزٗ

 .وٕع ؼا ايدبظ ِي

ؼٌيذ ؼيؿظأٗ ؼا ّ٘عِب خٙذ وكت پ آٔيٍيٕگ 

أدبَ ظاظ؛  ِعاَٚيب  ثبؼي٘بي ره رٛاْ ظؼ وٛؼٖ يَ

،  ثب ايٓ ٚخٛظ وٕزؽي ٚ يىٕٛاضزي ظِب

قبؾي ٚ ِزعاٚي  ضٕهآ٘كزٗ ٘بي  رؽٔع رب چؽضٗ ثسؽأي

چْٛ ِقّٛلاً يه ؼيؿ قبضزبؼ ضبو ٚ يه قغر اؾ قطزي 
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ظؼ يه ظقزگبٖ يه وٛؼح . ِع ٔؾؽ ِي ثبنعضبو 

ٚفبد ّ٘عِبي ًِٓ آٔيٍيٕگ پيٛقزٗ ثؽاي  اي ركّٗ

ًِٕٛفبد ثغٛؼ . ؼٚظ ثٗ وبؼ ِي 1070فٛلاظي 

 1550)قٍكيٛـ  845ظليمٗ رسذ  30يىٕٛاضزي ثٗ ِعد 

   ضٕه ( فبؼٔٙبيذ 1250)قٍكيٛـ  C675( فبؼٔٙبيذ

ؼيؿ قبضزبؼ ايدبظ . نعٔع قؽظ ٚ قپف ثٗ قؽفذ ٖنع

 219اي اقذ ثب قطزي  ؼٌيذ ٔؽَ لايٗاً پنعٖ، ضؽٚؼد

رٛاْ ثب رٕؾيُ  يقطزي ٚ قبضزبؼ ؼا َ. HB228رب 

.  ايلاذ وؽظ اقزسبٌٗظِبي 

 

قطزي پف اؾ اقزسىبَ ثطهي  

ؼا ثؽاقبـ قطزي پف اؾ اعلافبد  5ٚ  6ي اانه

 آٔيًثؽاقبـ  اعلافبدايٓ . وٕٕع اؼائٗ ِي آٔيٍيٕگ

٘بي قبضزٗ نعٖ  ٘ب ٚ زٍمٗ ٘ب، ٌٌٛٗ ًِٕٛفبد ِيٍٗ

ِي  H8640 ،52100، 4340، 4140، 1045اؾ فٛلاظ٘بي 

ثٗ وبؼ ؼفزٗ ُ٘  آٔيًئيبد ٘ؽ چؽضٗ خؿ. ثبنٕع

.  اؼائٗ نعٖ اقذ

 

اقزسىبَ ثطهي ِيٍٗ، ٌٌٛٗ ٚ قيُ  

رٕبژ چهّگيؽ ِيٍٗ، ٌٌٛٗ ٚ قيُ ظؼ ِقؽٌ 

گيؽٔع وٗ قطزي ؼا  اي لؽاؼ ِي گؽِبيي فؽايٕع٘بي 

وب٘م ظاظٖ ٚ ِبظٖ ؼا خٙذ وبؼ قؽظ ٚ يب 

ثؽاي فٛلاظ٘بي ظاؼاي وؽثٓ . وٕٕع  وبؼي زبضؽ  ِبنيٓ

ؾيؽ ثسؽأي وٛربٖ ِعد  آٔيً( وؽثٓ% 2/0 رب)وُ 
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ظ ؼوبؼ ـأدبَ قبؾي ِبظٖ ثؽاي  غبٌجبً خٙذ آِبظٖ

فٛلاظ٘بي ظاؼاي وؽثٓ ٚ ِسزٛااي . ثيهزؽ وبفيكذ

 رب٘كزٕع  نعٔع وّزؽ ٔيبؾِٕع وؽٚي ،آٌيبژي

اوثؽ ِسًٛلاد . زبيً وٕٕعضٛاؼي ؼا  زعاوثؽ چىم

عٛؼ رٛاْ ثٗ   فٛلاظ آٌيبژي ٚ وؽثٕي ؼا ِي وٛيٍٙبي

وؽٚيذ  3ٚ  2آِيؿي ثب رٛخٗ ثٗ لٛافع   ِٛفميذ

ؼا ِلازؾٗ « ٘بي اقزسىبَ ثطهي ظقزٛؼاٌقًّ»)ثطهيع 

اقزفبظٖ اؾ ظِب٘بي  آٔيٍيٕه ره ثبؼي ظؼ .( وٕيع

 1200قٍكيٛـ يب  650ٔؾيؽ ) زع ِقّٛيثبلارؽ اؾ 

ظؼ عٛي اٌٚيٓ گؽِبثطهي ، قٛظِٕع ( فبؼٔٙبيذ

اظيبْ ظِبيي اقذ، چؽا وٗ ظِبي اٌٚيخ ثيهزؽ، گؽ

ثبلارؽي ظؼ رغييؽ ؼا ظؼ عٛي گؽِبيم ِزٛاٌي ظؼ 

.  وٕع  رؽٚيح ِي 1A  ٚ3Aگكزؽح ظِبيي ِيبْ 

اقزفبظٖ اؾ يه ظِبي رًفيخ ثبلارؽ ُ٘ ردّـ 

 ؼاآٔٙبٚ ُ٘ وٕع ؼثيع٘ب ؼا ظؼ فٛلاظ رهٛيك ِيان

ظِبي ثبؼ ظؼ  ٔكجذ ثٗ أسلاي ظؼ آقزيٕذ ٚلزي وٗ

 اقزسبٌٗٚلزي . قبؾظ ِمبَٚ ِي ؼٚظ ِي رؽٔٙبيذ ثبلا

گيؽي  ؼثيع٘بي ٔبِسٍٛي ثؽاي نىًارىّيً نٛظ ايٓ ن

.  اي وؽٚي ِٕبقت ضٛإ٘ع ثٛظ رب لايٗ اؼيه قبضذ

نٕبضزي اؾ رٛؾيـ ظِب ظؼ وٛؼٖ ٚ ظؼثبؼ 

رٛأع فبٍِي ُِٙ ظؼ ٔيً ثٗ يه ٚاوٕم ضٛة ٚ  ِي

رٛؾيـ ظِب ٚ وٕزؽي  .ثبنع نعْ قبؾگبؼ ثب وؽٚي

رؽأع وٗ ِّىٓ  ٚ ضلاء ثسؽأي ثبؼي٘بي ره  ظؼ وٛؼٖ

ؼا ٔكجذ ثٗ ( رٓ 30)رٓ  27اقذ ثبؼ٘بيي رب 
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٘بي پيٛقزٗ وٗ ظؼ آٔٙب ثبؼ٘بي ِقّٛلاً فمظ  وٛؼٖ

ِّىٓ ( پٛٔع 4000رب  2000)ويٍٛگؽَ  1800رب  900

 ؼا نٛٔعخبثدب اقذ اؾ ِسٍي ثٗ ِسً ظيگؽ 

٘بي  ٘ب رؽِٛوٛپً چؽضٗ  دظؼ عٛي پيهؽف. ثگيؽٔع

ظؼ ثبلا، ٚقظ ٚ رٗ  ضبييآؾِبيهي ثبيكزي ثغٛؼ 

.  ثبؼ ٔٙبظٖ نٛٔع( ظؼْٚ ٚ ثيؽْٚ)

گيؽي  خٙذ ثٗ زعالً ؼقبٔعْ نىًقبؾي  ظؼ وؽٚي

 نع ِغئٓؼٌيذ ظؼ ٕ٘گبَ ضٕه نعْ، ُِٙ اقذ وٗ پ

 3Aيبثع وٗ ثٗ  اؾ ثبؼ اخبؾٖ ّٔي لكّزي٘يچ 

رؽ ثؽفىف اگؽ ظِب٘ب فمظ أعوي ثبلا .ٔؿظيه نٛظ

ي ظِب ثٗ ضبعؽ ؼٔذثٗ وبؼ ؼٚٔع ٚ ن  1A اؾ

٘ب ظليك ٔجبنٕع، ِسزًّ  رؽِٛوٛپً  خبيگػاؼي ضقيف

 نعْ زفؼ ٔهٛظ ٚ ايٕىٗ آقزيٕزي 1Aاقذ وٗ ظِبي 

ٚيژگيٙبي ِىبٔيىي ضبو ؼا ٔهبْ  7خعٚي . ؼش ٔع٘ع

 قبظٖ وؽثٕي رٛإٔع ظؼ فٛلاظ٘بي  وٗ ِي ظ٘ع ِي

 3ٚ  2عجك لٛافع  وؽٚي نعْ٘يپٛاٚرىزٛئيع ثب 

ظِب٘بي رٛييٗ نعٖ ٚ ؾِبٔٙب ثؽاي . زبيً نٛٔع

اي فٛلاظ٘بي آٌيبژ  اقزسىبَ وؽٚي ٚ لايٗ

. أع اؼائٗ نعٖ 4٘يپٛاٚرىزٛئيع ظؼ خعٚي 

ؼا  نعْ لجٍي ظؼخخ وؽٚيوبؼقؽظ وبؼثؽظ 

 ٔيؿضٛاؼي ثيهزؽي ؼا افؿايم ظاظٖ ٚ ززي چىم

ظؼ نؽايظ ثًٛؼد  4037ِثلاً فٛلاظ . وٕع فؽاُ٘ ِي

رٛأع رب يه ِمبِٚذ وههي زعٚظ  ؼٚي نعٖ ِقّٛلاً ِي

وؽٚيذ ( ويٍٛ پٛٔع ثؽ ايٕچ 75)ِگبپبقىبي  515
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وهيعٖ نٛظ % 20ثب ايٓ زبي اگؽ ِبظٖ . پيعا وٕع

اقزسىبَ »وٗ ثٗ آْ فٕٛاْ )ٚ قپف وؽٚي نٛظ 

ِمبِٚذ ( «نٛظ اعلاق ِي»پؽٚقٗ وؽٚي ظؼ  ْيبفزي

ويٍٛ  68)ِگبپبقىبي  470وههي زبيٍٗ زٛي ٚ زٛل 

٘ؽ چٕع وبؼثؽظ پيهيٓ . ضٛا٘ع ثٛظ( پٛٔع ثؽ ايٕچ

ثبنع،  آٔيٍيٕگرمٛيزي ٔكجذ ثٗ  فٍّيبريرٛأع  ِي

قؽظ  قبظٖ وؽثٕيفٛلاظ٘بي  نعْثبيكزي ظؼ وؽٚي 

 .ظؼيع وؽثٓ يب وّزؽ اززيبط وؽظ 2/0وبؼ نعٖ ثب 

افّبي ٔهعٖ % 20يه وب٘م ظقذ وُ  ظؼ ِبٔيىٗرب ؾ

 ثبنع، ؾثؽنعگي نعيع غؼٖ ِّىٓ اقذ پف اؾ وؽٚي

زبيً  ؾثؽ٘بي  ٖظاْچٕيٓ ايٓ  .ِهب٘عٖ نٛظنعْ 

ِٕسًؽ ثٗ  آٔيًرؽويجي اقذ ُِٙ اؾ وؽٔم ٚ ظِبي 

ثقعي ؼا  ٘بيٚ ِّىٓ اقذ ثٗ نعد فٍّىؽظ فٛلاظ فؽظ

اؾ اي ٚقيـ  ظؼ يٕقذ قيُ، گكزؽٖ. رضقيف ّٔبيع

ثؽاي ؼفـ ِكئٍٗ ِبظح « پؽٚقٗ» آٔيٍيٕگفٍّيبد 

ي ثيهزؽ فؽايٕع٘بي ايدبظ لبثٍيذ ثؽاي وٛيً نعٖ

وهم،  پػيؽي، لبثٍيذ  وٗ ِّىٓ اقذ ٔيبؾِٕع نىً

ي اؾ ايٓ ضًبيى ةوبؼي نعْ يبرؽن لبثٍيذ ِبنيٓ

يه ٔٛؼظ قيُ ثؿؼگ اقزفبظح . ثبنع ِٕبقت ظْثبل

گؿاؼل ِدؿا ٚ ِزّبيؿ ؼا  آٔيٍيٕگچؽضخ  42 اؾ

٘بي ِلازؾبد  زع ٚقظگؽ اؼائٗ ٘بوٗ اوثؽ آْ ،وٕع ِي

 ِثلاً ظِب٘بي. گيٙبي ثٙيٕٗ ٘كزٕعٚ ٚيژ يفًّ

ؾيؽ آٔٙبيي وٗ ِّىٓ اقذ ٔؽِي ثٙيٕٗ ؼا  آٔيٍيٕگ

گب٘ي ثبيكزي ثؽاي وٕبؼ گػانزٓ  زبيً وٕٕع
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 ايٓ ارفبق قيّي ثىبؼ ؼٚٔع وٗ وٛيٍٙبي ِميبقٙبي

 ارّكفؽ وٕزؽي نعٖ ٘بي ثب رٛأع ظؼ وٛؼٖ ِي  غبٌجبً 

.  ؼش ظ٘ع ٔيؿ

زف أعوي رغييؽ ِميبـ ِّىٓ اقذ قجت نٛظ وٗ 

رٛأع خٍٛي  ثٗ ُ٘ چكجيعٖ وٗ ِي وٛيً٘بي  پيچٗ

 . ؼا ظؼ فٍّيبد ثقعي ثگيؽظ وٛيًثبؾظٖ 

 

 

 

 

 

 

 

 

ثؽاي فٛلاظ٘بي  Brinellٔٛقبْ ظؼ قطزي  5نىً 

اقزسىبَ يبفزخ وؽثٓ ِقٌّٛي ٚ وُ آٌيبژي 

 1045)قٍكيٛـ  790ظؼ  1045ًِٕٛفبد فٛلاظ  ـ5رٛضيسبد نىً 

ظؼ وٛؼٖ  ٚ ٔعظ، گؽَ لثبؼيظؼ وٛؼح ضبِٛل اؾ ٔٛؿ ره( فبؼٔٙبيذ

قٍكيٛـ  650رب ( فبؼٔٙبيذ ظؼ قبفذ 20)قٍكيٛـ ظؼ قبفذ  11رسذ 

ضٕه نعٖ رٛقظ ٘ٛا ضٕه نعٔع قطزي زعاوثؽ رقييٓ ( فبؼٔٙبيذ 1200)

ٖ گيؽي نع ي أعاؾٖضظ رٌٛيع ييمً ِجٕبيقطزي ثؽ. ثٛظ HB207نعٖ 

.  اعلافبد ِؽثٛط ثٗ ظٚؼٖ چٙبؼقبي لجً ِي ثبنٕع .اقذ

نعٔع آٔيً  ِعاَٚ ظؼ وٛؼح ِزسؽن ؾاي ثعْٚ ظؼ ٘بي ِيٍٗ ٌٌٛٗ

رب  6/47٘ب اؾ  لغؽ ِيٍٗ. اي ؼا ايدبظ وٕٕع رب قبضزبؼي غبٌجبً لايٗ

ٔٛقبْ ظانذ ثٗ ضطبِذ خعاؼ ٌٌٛٗ ( ايٕچ 8رب  875/1)ِيٍيّزؽ  203

فٛلاظ . گكزؽظٖ ظانذ( ايٕچ 379/0رب  629/0)ِيٍيّزؽ  35 رب 16اؾ 

رب ( فبؼٔٙبيذ ظؼ قبفذ 20)قٍكيٛـ ظؼ قبفذ  11ظؼ وٛؼٖ رسذ إٓ٘گ 

www.jozveha.ir



 

 119 

قبؾي نع ٚ رٛقظ ٘ٛا ضٕه گؽظيع  ضٕه( فبؼٔٙبيذ 1175)قٍكيٛـ  635

ٖ ثًٛؼد نع آٔيً رىجبؼييه وٛؼح ثٗ  4140ًِٕٛفبد فٛلاظ 

 1250)قٍكيٛـ  675د ظؼ قبؿ 5ًِٕٛفبد . ضٛظوبؼِٕزمً نعٔع

گيؽي  قطزي ظؼ ضظ رٌٛيع ييمً يبفزٗ أعاؾٖ. زفؼ نعٔع( فبؼٔٙبيذ

.  ؼا ظانذ HB241رب  170قطزي ِقيٓ نعٖ گكزؽ . نع

خٙذ ِٛرٛؼ٘بي پيكزٛٔي ٘ٛاپيّب ظؼ يه  4340ًِٕٛفبد فٛلاظ 

 1200)قٍكيٛـ  650قبفذ ظؼ  8ًِٕٛفبد . ٔعٖ انع رىجبؼي آٔيًوٛؼح 

قطزي ظؼ ضظ رٌٛيع ييمً يبفزٗ . ظاؼي نٛٔع ٔگٗ( فبؼٔٙبيذ

 .ظانذ HB241رب  170اي اؾ  قطزي ِقيٓ نعٖ گكزؽظٖ. گيؽي نع أعاؾٖ

ِيٍيّزؽ  5/17، ثب لغؽ H8640٘بي فٛلاظي ظاك ؼٚي نعح  ِيٍٗ 

٘بي ثؽاي ايدبظ  وبؼي، ظؼ پيچٗ ، ويفيذ قؽظ پزه(ايٕچ 15/11)

 . وؽٚي يبفزٗ نعٔع آٔيًزعالً قطزي 

 

، (فبؼٔٙبيذ 1450)قٍكيٛـ  790ظؼ  52100ظؼؾ فٛلاظ  اي ثيٖ ٌٌٛٗ

ضٕه نعٔع، رسذ ( فبؼٔٙبيذ 1380)قٍكيٛـ  750ثٗ قؽفذ ظؼ وٛؼٖ رب 

 1280)قٍكيٛـ  695رب ( فبؼٔٙبيذ ظؼ قبفذ 10)قٍكيٛـ ظؼ قبفذ  6

.  ضٕه نعٔع ٚ رٛقظ ٘ٛا ضٕه نعٔع( فبؼٔٙبيذ

ثؽضي اؾ فجبؼاد ثٗ وبؼ ؼفزٗ ظؼ رٛييف 

ظؼ پؽٚقٗ، ظؼ قؽاقؽ يٕقذ قيُ  اي آٔيًفؽايٕعٖ

وبؼثؽظي ِزعاٚي ظاؼٔع، ظؼ زبٌيىٗ ثبلي آٔٙب ظؼ 

. أع ٘ب يب ٔٛؼظ٘بي ٚيژٖ رٛققٗ يبفزٗ وبؼضبٔٗ

٘ب ؼا وٗ ثٗ  ٔبَ ُٖ٘ثؽاي ايٕىٗ رلاني 

فٙؽقذ يب رقييٓ  ِؽثٛط ِي نٛٔع٘بي ٚيژٖ  آٚؼي فًّ

 .أدبَ ّٔي نٛظ وؽظ

 Patenting  اقذ وٗ ضبو  يٕگآٔيًنىٍي ٚيژٖ اؾ

ظؼ ايٓ فؽايٕع وٗ ِقّٛلاً . يٕقذ قيُ ٚ ِيٍٗ اقذ

٘بي وؽثٓ ِزٛقظ ٚ ثبلارؽ اؾ فٛلاظ افّبي  ثٗ ؼظٖ

ظؼ  وٛيًاي يب قيّي اؾ زبٌذ  گؽظظ، ِسًٛلاد ِيٍٗ
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رسٛيً پبيبٔخ آقزيٕزي وؽظْ  يفسٗ ٘بآيٕع ٚ  ِي

ظؼ  3Aثٗ قؽفذ اؾ ثبلاي  يفسٗ ٘بقپف . نٛٔع ِي

قبٔزيگؽاظ  540ِسيغي ِػاة ـ ِقّٛلاً قؽة ظؼ زعٚظ 

ِعد ؾِبٔي وٗ  ربنٛٔع  ـ ضٕه ِي( فبؼٔٙبيذ 1000)

ثٗ يه قبضزبؼ رجعيً  وبًِثٗ عٛؼ وبفي اقذ رب

٘بي ّٔه ٚ  زّبَ. ؼا رىّيً وٕع وٕع ؼٌيزيضٛة پ

ثكزؽ٘بي قيبي نعٖ ُ٘ ثؽاي ايٓ ِٕؾٛؼ ثٗ وبؼ 

قي ِيؿاْ وب٘م ثغٛؼ اقب فؽايٕعايٓ . أع ؼفزٗ

رٛأع رسًّ وٕع  قيُ ؼا وٗ ِسًٛي ِيثقعي وهم 

ؼا  ثباقزسىبَ ثبلاافؿايم ظاظٖ ٚ رٌٛيع قيُ 

.  قبؾظ پػيؽ ِي اِىبْ

ِّىٓ اقذ ثٗ وبؼ گؽفزٗ  patentingوهيعْ ِزٛاٌي ٚ

نٛٔع رب أعاؾٖ ٚ قغر ِمبِٚذ ِغٍٛة ؼا زبيً 

.  وٕع

 

٘بي اقزسىبَ  ـ رٛؾيـ قطزي ثؽاي زٍم6ٗنىً 

  25100افزٗ قبضزٗ نعٖ اؾ يه فٛلاظ ايلاذ نعح ي

قٍكيٛـ  790٘ب ثٗ ِعد قٗ قبفذ رسذ  زٍمٗـ 6رٛضيسبد نىً 

 1340)قٍيٛـ  725ظاك نعٔع، ثٗ قؽفذ ثٗ ( فبؼٔٙبيذ 1450)

فبؼٔٙبيذ  15)قٍكيٛـ ظؼ قبفذ  8رسذ إٓ٘گ  ،ضٕه نعٔع( فبؼٔٙبيذ

ٚ رٛقظ ٘ٛا  ضٕه نعٔع 9فبؼٔٙبيذ 1280)قٍكيٛـ  695رب ( ظؼ قبفذ

وٗ  ثعقذ آِعٖ أع٘بيي  ٘بي قطزي اؾ زٍمٗ گيؽي  أعاؾٖ. ضٕه نعٔع

ِٕدؽ  فؽايٕع. ظؼ ِٛلقيزٙبي ٔٙبيي ظؼثبؼ وٛؼٖ ٚالـ نعٖ ثٛظٔع

رب  95/0وؽثٓ،  05/1رب  9/0: رؽويت .نعٖنع ثٗ قبضزبؼي وؽٚي 

.  وؽَٚ 15/1رب  9/0قيٍكيُ،  7/0رب  5/0ِٕگٕؿ،  25/1
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ضبو ِىبٔيىي فٛلاظ٘بي وؽثٓ ـ ٚيژگيٙبي 7خعٚي 

ِقٌّٛي وؽٚيذ يبفزٗ  

 رٛاْ  قبؾي ؼا ِي آقزيٕزي وؽظْ خٙذ قؽظ ٚ گؽَ

اٌىزؽيىي، ؼٚغٕي يب گبؾي، ظؼ   وٛؼح رٛقظ

قؽة يب ّٔه يب ثب اٌمب يب  ثبلاي ٘بي ظِب زّبَ

ثٗ فٕٛاْ يه . گؽِبيم ِمبِٚزي ِكزميُ أدبَ ظاظ

قبؾي  خبيگؿيٓ ثؽاي قؽظقبؾي ظؼ قؽة ِػاة، ضٕه

چٕيٓ قؽظ ٚ . ؼٚظ پيٛقزخ ٘ٛايي غبٌجبً ثٗ وبؼ ِي

گؽَ ٚ »رؽ اقذ اؾ  ٘ؿيٕٗ قبؾي ثب ٘ٛا، وُ گؽَ

نٛظ ثٗ پؽٌيذ  اِب ِٕدؽ ِي «قؽظوؽظْ ثب قؽة

يذ پؽٚاٚرىزٛئيعرؽ ؼيؿ فؽؾثؽرؽ ٚ غبٌجبً 

ِمبِٚذ وّزؽ ثب قبضزبؼي وٗ اؾ ظيعگبٖ وهم قيُ 

.  ٘كزٕعِغٍٛة 

 

ٚؼلٗ   آٔيٍيٕگ

خٙذ قٌٙٛذ  آٔيٍيٕگاي گب٘بً  ؼلِٗسًٛلاد ٚ

. .نٛٔع ِيأدبَ وبؼي  ِبنيٓٚظ٘ي  فٍّيبد نىً

ٚؼلٗ ِقّٛلاً ظؼ ظِب٘بي ؾيؽ ثسؽأي  آٔيٍيٕگ

عٛلأي ِقّٛلاً  آٔيٍيٕگأدبَ نعٖ ٚ اؾ ظِب٘بي 

رٛأع   زفؼ يبف ثٛظْ وبفي ِي. نٛظ اخزٕبة ِي

.  ٘بيي فؾيُ ثبنع ٚؼلٗ آٔيٍيٕگِهىٍي چهّگيؽ ظؼ 

 

ِسًٛلاد ٌٌٛٗ ِبٕٔع   ٔگآٔيٍي

« ٌٌٛٗ ِىبٔيىي»ِسًٛلاد ٌٌٛٗ ِبٕٔع ِٛقَٛ ثٗ 

رٛإٔع نبًِ  اي اؾ وبؼثؽظ٘ب وٗ ِي ظؼ گكزؽٖ
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. ؼٚٔع ثٗ وبؼ ِي ظ٘ي ثبنٕع وبؼي يب نىً ِبنيٓ

ِطزٍف فٛلاظ  ؼظٖ ٘بيثؽاي ايٓ ِسًٛلاد وٗ اؾ 

. ِزعاٚي اقذ فؽايٕعي، آٔيٍيٕگنٛٔع،  قبضزٗ ِي

ظِب٘بي ؾيؽ ثسؽأي ٚ  آٔيٍيٕگ٘بي  ظؼ اوثؽ چؽضٗ

خٙذ وبقزٓ قطزي رب قغر  آٔيٍيٕگ٘بي وٛربٖ  ؾِبْ

پؽ وؽثٓ ٔؾيؽ  ؼظٖ ٘بي. ؼٚٔع ِغٍٛة ثٗ وبؼ ِي

رب ِي نٛٔع ثؽاي ارًبلاد ِقّٛلاً وؽٚي 52100ٔٛؿ 

اي رٌٛيع  ِسًٛلاد ٌٌٛٗ. ي وٕعقٙيوبؼي ؼا د ِبنيٓ

ايٓ . نٛٔع ِي آٔيًنعٖ ظؼ ٔٛؼظ٘بي ٌٌٛٗ ثٗ ٔعؼد 

نؽايظ ٚ ظؼ ؼٚي نعٖ  ِقّٛي٘ب ثغٛؼ  ؼآٚؼظٖف

ٔؽِبٌيؿٖ نعٖ يب قؽظ نعٖ ٚ گؽَ نعٖ ثىبؼ 

.  ؼٚٔع ِي

 

 

 

 

 

  :آٔيٍيٕگنٕبقي  ٚاژٖ

:   اي خقجٗ آٔيٍيٕگ

٘بي لفً  يه فٍؿ يب آٌيبژ ظؼ ِسفؾٗ  آٍٔيٕگ

نعٖ رسذ نؽايغي وٗ اوكيعاقيْٛ ؼا ثٗ زعالً 

  ري،يفؽاي آٌيبژ٘بي  خقجٗ آٔيٍيٕگظؼ .  ثؽقبٔع

ثبؼ ثٗ آ٘كزگي ظِبيي ِقّٛلاً ؼيؿ گكزؽح أزمبي 

نٛظ ٚ  آْ گؽَ ِي  اِب گب٘ي ظؼ آْ گكزؽٖ يب ثبلاي

اؾ ايٓ ؼٚٔع گب٘ي ثٗ . نٛظ قپف ثٗ آؼاِي ضٕه ِي
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أيٍيٕگ لٍّجٗ »يب « آٔيٍيٕگ قؽثكزٗ»فٕٛاْ 

.  نٛظ يبظ ِي« ايي

 

:   ثؽاق آٔيٍيٕگ

ؼٔگ ظؼ ِسيغي زفبؽزي رب خٍٛي رغييؽ  آٔيٍيٕگ

.  قغر گؽفزٗ نٛظ

 

:   ٔٙبيي آٔيٍيٕگ

ؾيؽ ثسؽأي افّبي نعٖ ثٗ  فؽايٕعآٔيًيه 

 آٔيًفٛلاظ قؽظ وبؼ نعٖ ثب وؽثٓ وُ يب ِزٛقظ، 

ِبٔع  ٘بي پف اقذ رٕم ٚقظزع  فؽايٕعٔٙبيي وٗ يه 

وبؼي  ظؼ ِبنيٓ ؾٚايثعاْ ٚقيٍٗ ضغؽ  ٚ ؼا وبقزٗ

وبؼي  ؼا ظؼ فيٓ زفؼ ثؽضي ِؿايبي لبثٍيذ ِبنيٓ

ثٗ  ؼا نعٖ اقذ ايدبظظْ وٗ رٛقظ قؽظوبؼي ل

.  ؼقبٔع زعالً ِي

 

 

  : اي نقٍٗ آٔيٍيٕگ

اقزسىبَ ثطهي وٗ ظؼ آْ گؽِب ِكزميّبً رٛقظ 

.  نٛظ يه نقٍٗ افّبي ِي

 

:   وبًِ آٔيٍيٕگ

گؽَ وؽظْ رب يه ظِبي ثبلاي ظِبي فٛلبٔي 

ثسؽأي ٚ زفؼ ظؼ آْ رب وكت آقزيٕزي نعْ وبًِ 

قبؾي وٕع يب رجعيً  ضٕه ثب اً ّ٘ؽاٖوٗ ِزقبلت

قبضزبؼ٘ب ٚ . ثبنع ّ٘عِب ثٗ ؾيؽ ظِبي ثسؽأي ِي
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ٚيژگيٙبي ضبو زبيً نعٖ ثٗ رؽويت ٚ قبضزبؼ 

فٛلاظ ٚ ثٗ قيىً ظِب ـ ؾِبْ ضبو ثٗ وبؼ  اٌٚيٗ

.  ثكزگي ظاؼٔع گؽفزٗ نعٖ

 

  :آٔيٍيٕگ ثيٓ ثسؽأي

وؽظْ ٚ  وٗ نبًِ گؽَ فؽايٕعآٔيٍيٕگ٘ؽ گٛٔٗ 

ظؼِبيي ِيبْ ظِب٘بي ثسؽأي  رب ٔگٙعانزٓ ظؼ

فٛلبٔي ٚ پبييٕي اقذ رب آقزيٕزي نعْ ٔبلى زبيً 

قبؾي وٕع يب ٔگٙعاؼي ظؼ  نٛظ ٚ ثٗ ظٔجبي آْ ضٕه

.  رؽ ظِبيي ؾيؽ ظِبي ثسؽأي پبييٓ

 

: آٔيٍيٕگ زع ٚاقظ 

فٍؿاد يب آٌيبژ٘بي قبضزٗ نعٖ ظؼ يه  آٔيٍيٕگ

 فؽايٕعا ؾ   ظؼ عٛي رٌٛيع ٚ پيم ِؽزٍٗيب ظٚ 

ايي  ٔٗ

 

:   ّ٘عِب آٔيٍيٕگ 

يزي فؽآقزيٕزي قبضزٓ وبًِ يب ٔبلى يه آٌيبژ 

قبؾي ٚ ٔگٙعاؼي ظؼ ظِبيي وٗ ظؼ  ٚ ثعٔجبٌم ضٕه

يذ ـ وؽثيع فؽآْ آقزيٕذ ثٗ يه رٛظح ٔكجزبً ٔؽَ 

. رجعيً ِي نٛظ

 

:   (يب ظؼ پؽٚقٗ) پؽٚقٗ آٔيٍيٕگ

افّبي نعٖ ثٗ ٘عف  آٔيً٘ؽ گٛٔٗ فٍّيبد 

خٙذ وبؼثؽظ ثيهزؽ يب ثقعي ضٛاؼي  ثبؾيبثي چىم
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ايٓ ٚاژٖ . ٚلزي ثعْٚ نؽايظ ثيهزؽ ثٗ وبؼ ؼٚظ

  .اعلاق ِي نٛظ ؾيؽ ثسؽأي فؽايٕعِقّٛلاً  ثٗ يه 

:  ثبؾيبثي آٔيٍيٕگ 

وٗ آؾاظي  اقذ ؾيؽ ثسؽأي آٔيٍيٕگيه فًّ 

نعگي يب ازيبي  ِبٔع ٚ لعؼي ٔؽَ ٘بي پف رٕم

. وٕع ضٛاؼي ظؼ فٛلاظ قؽظوبؼ نعٖ ؼا فؽاُ٘ ِي چىم

ظِب٘بي ثٗ وبؼ ؼفزٗ ؾيؽ آٔٙبيي ٘كزٕع وٗ 

گيؽي غؼاد خعيع ؼا اؾ عؽيك رجٍٛؼ ِدعظ  نىً

ظ٘ع وّزؽ  نعگي وٗ ؼش ِي ، ٚ ظؼخخ ٔؽَظٕ٘عرؽٚيح 

ثب رجٍٛؼ ِدعظ  آٔيٍيٕگاقذ اؾ آٔچٗ وٗ رٛقظ 

.  نٛظ زبيً ِي

 

 

 

:  ثب رجٍٛؼ ِدعظ آٔيٍيٕگ

نعٖ خٙذ  قؽظ يه فٍؿ يب آٌيبژ وبؼ آٔيٍيٕگ

اي خعيع ثعْٚ يه رغييؽ زبٌذ   ٌٚيع قبضزبؼ غؼٖد

 

(:  قبؾي يب وؽٚي)يبفزٗ وؽٚي آٔيٍيٕگ

عؽازي نعٖ ثبلاضى ثب  آٔيٍيٕگ٘ؽ گٛٔٗ فًّ 

.  اي اؾ وؽثيع ظؼ فٛلاظ رٌٛيع نىً وؽٚي يب گٛيچٗ

:   آؾاظقبؾي رٕم

٘بي  رٕم لثىبٖ وٗ ثٗ آٔيً فؽايٕع٘ؽ گٛٔٗ 

ثٗ فٍّيبد فمظ آْ  ،ٌٚي ِٕدؽضٛا٘ع نعِبٔع  پف

فٍّيبد ٘بي ِٛخٛظ ظؼ فٛلاظ٘بي  ِٕؾٛؼ وبقزٓ رٕم

أدبَ ِي گيؽظوٗ ثٗ يب قؽظوبؼ نعٖ  گؽِبيي نعٖ
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ظِب٘بي . گٛيٕع ِي ٔيؿ «رٕم ؼ٘بقبؾ» آْ فٍّيبد

ثٗ وبؼ ؼفزٗ ظؼ اوثؽ فٍّيبد آؾاظي رٕم ؾيؽ 

لاؾَ آٔٙبيي ٘كزٕع وٗ ثؽاي رجٍٛؼ ِدعظ وبًِ 

 . أع 

 

 :ياقزسىبَ ثطهي ؾيؽ ثسؽاْ

رؽ  اقزسىبَ ثطهي ظؼ ظِبيي ؾيؽ ظِبي پبييٓ 

اقزسىبَ ثطهي ؾيؽ ثسؽأي غبٌجبً خٙذ . ثسؽأي

گيؽي قؽظ يب وهم  ضٛاؼي ثيٓ فٍّيبد نىً ازيبي چىم

ؼٚظ وٗ ظؼ آْ يٛؼد غبٌجبً ثٗ آْ  ثٗ وبؼ ِي

 . گٛيٕع« اي اقزسىبَ ثطهي پؽٚقٗ»
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