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 سلى انزجشثخ)7-6-5(

 اسى انزجشثخ)اخزجبسانصلادح( 

 اخزجبس انصلادحانٓذف يٍ رجشثخ 

 

 Commonly used for assessing (measuring) material properties 

because they are quick and convenient. 

ماخزجبس انصلادح ػبدح ٚسزخذو نحسبة خصبئص انًٕاد لأَّ اخزجبس سشٚغ ٔسٓ  

     Variety of testing methods are appropriate due to differences in 

hardness among different materials  

جبس انصلادح ْٕ ثسجت اخزلاف انصلاداد ٔانز٘ ٚشجغ لاخزلاف انًٕاد.الاخزلاف فٙ طشق اخز  

     Most well-known hardness tests are Brinell and Rockwell  Other 

test methods are also available, such as Vickers, Knoop, and 

durometer. 

ٔطشق اخشٖ يٕجٕدح يثم فكشص  يٍ اكثش انطشق شٕٛػب لاخزجبس انصلادح ْٙ ثشُٚم ٔسٔكٕٚم,

 The application of hardness testing enables          .ٔيمٛبط انزحًم ٔ َٕٔة

you to evaluate a material's 

 properties, such as strength, ductility and wear resistance, and so 

helps you determine whether a material or material treatment is 

suitable for the purpose you require. 

اٌ رطجٛك اخزجبس انصلادح ٚسبػذ ػهٗ رمٛٛى )رخًٍٛ( خصبئص انًٕاد يثم انًمبٔيخ, انًطٛهٛخ, 

ٔيمبٔيخ انجهٗ, ٔٚسبػذ كزنك فٙ رحذٚذ فًٛب نٕ كبَذ انًبدح أ انًبدح انًؼبيهخ حشاسٚب يُبسجخ 

 او لا. نهغشض انًطهٕة

TS(Mpa) =  3.45 HB 

TS(psi) = 500 HB 

H = 3.y 
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 انجضء انُظش٘:

                                                

      It is defined as resistance of materials to permanent indentation. 

 انصلادح رؼُٙ يمبٔيخ انًبدح نهخذش ٔالاخزشاق يٍ لجم ػذد اخشٖ صهذح.

      Good hardness generally means material is resistant to scratching 

and wear. 

ٗ .ؼُٙ يمبٔيزٓب انجٛذح نهخذش ٔانجهانصلادح انجٛذح نهًبدح ر  
     Most tooling used in manufacturing must be hard for scratch and 

wear resistance. 
   يؼظى ػذد انمطغ انًسزخذيخ فٙ انصُبػخ ٚجت اٌ ركٌٕ يمبٔيخ نهخذش ٔيمبٔيخ نهجهٗ

 

Types of hardness Test طشق لٛبط انصلادح 

a. Brinell Hardness Test)اخزجبس ثشُٚم(  

 

    Widely used for testing metals and nonmetals of low to medium 

hardness. 

رسزخذو ثصٕسح ٔاسؼخ لاخزجبس انًٕاد انًؼذَٛخ ٔانغٛش يؼذَٛخ انزٙ ركٌٕ صلادرٓب لهٛهخ أ 

 يزٕسطخ.

     A hard ball is pressed into specimen surface with a load of 500, 

1500, or 3000 kg. 

 حست َٕع انًبدح. كشح فٕلارٚخ صهذح رضغظ ػهٗ انًؼذٌ ثأحًبل يزغٛشح
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   Brinell Hardness Number (BHN) = Load divided into indentation 

surface area. 

 

 

 

where   HB = Brinell Hardness Number (BHN),        

             F = indentation load, kg;  

             Db = diameter of ball, mm, and  

             Di = diameter of indentation, mm 

b. Rockwell Hardness Test )اخزجبس سٔكٕٚم( 

 خش يٍ طشق انصلادح ٔٚسزخذو ثكثشحاخزجبس سٔكٕٚم ْٕ َٕع ا

     A cone shaped indenter is pressed into specimen using a minor load of 

10 kg, thus  

seating indenter in material Then, a major load of 150 kg is applied, 

causing indenter to  

)( 22
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كغى , ٔثؼذ رنك ٚسهظ  10انشأط ٚكٌٕ ػهٗ شكم يخشٔط ٚضغظ ػهٗ انؼُٛخ ثحًم اثزذائٙ لذسِ 

 انحًم 

كغى فٛسجت اخزشاق انؼُٛخ فٕق الاثش الاثزذائٙ, ٔٚزى لٛبط  150الاسبسٙ)انثبَٕ٘( ٔلذسِ 

 انصلادح ػٍ طشٚك انمبٌَٕ:

 

 

     Additional penetration distance d is converted into a Rockwell 

hardness reading by the testing machine. 

ثؼذ رنك, فبٌ يسبفخ الاخزشاق انثبَٕ٘ ٚحٕل انٗ صلادح ثشُٚم ٔانزٙ رمشأ ثٕاسطخ جٓبص 

  الاخزجبس.

 

c. Vickers Hardness Test  )اخزجبس فكشص( 

     This test, also developed in the early 1920s, uses a pyramid-shaped 

indenter made of diamond.  

ْزا انُٕع يٍ الاخزجبس رطٕس يؤخشا ٔٚسزخذو فٙ الاخزجبس ْشو سثبػٙ انمبػذح يصُٕع يٍ       

 دسجخ يئٕٚخ. 136انًبط ٔانضأٚخ ثٍٛ كم ٔجٍٓٛ يزمبثهٍٛ رسبٔ٘ 
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     It is based on the principle that impressions made by this indenter are 

geometrically similar regardless of load.  

 

where  

               F = applied load (kg) 

     D = diagonal of the impression made by the indenter (mm)  

 

d. Knoop Hardness Test )اخزجبس َٕٔة( 

   Developed by F. Knoop in 1939 uses a diamond indenter in the shape 

of an elongated  

pyramid, with applied loads ranging generally from 25 g to 5 kg.  

, حٛث ٚسزخذو لاجم ْزا الاخزجبس 1939ْزِ انطشٚمخ رطٕسد يٍ لجم انؼبنى َٕٔة سُخ      

 ٚسهظ ػهٗ  ْشو يبسٙ

 .كغى 5غى انٗ  25انؼُٛخ انًشاد اخزجبسْب ثأحًبل رزشأح يٍ 

      Because of the light loads that are applied, it is a micro-hardness test. 

Therefore, it is  

suitable for very small or very thin specimens and for brittle materials 

such as carbides, ceramiacs,and glass. 

ثسجت الاحًبل انخفٛفخ انًسهطخ ػهٗ انؼُٛخ, فبَّ ٚؼزجش اخزجبس صلادح يٛكشٔ٘. نزنك فبَّ ٚكٌٕ 

 يُبست نلأجضاء

انصغٛشح ٔانؼُٛبد راد انسًك انمهٛم ٔانًٕاد انٓشخ يثم انكبسثٛذاد ٔانسٛشايٛك ٔانضجبج.   

 

where  
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           F = load (kg). 

           D = long diagonal of the indenter (mm). 
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 انًُبلشخ

 

 

1. What is the hardness ? state the types of hardness tests ?  

2. In a Brinell hardness test, a 1500 kg load is pressed into a specimen 

using a 10 mm  

diameter hardened steel ball. The resulting indentation has a 

diameter of 3.2 mm.  

Determine the Brinell hardness number for the metal ? 

3. Soft sample tested by Vickers and Knoop hardness test with loads 

(2.5, 5)kg, and the  

diameter of square based pyramid diamond is (0.362)mm, find the 

Vichers tests of the sample? 

4. What is the difference between hardness and rigidity ? 

5. What is the difference between indenter and indentation ? 
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