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١ِىب١ٔىب

خٛاص اٌّبدح

(أعزبر ِغبػذ لغُ اٌف١ض٠بء و١ٍخ اٌؼٍَٛ خبِؼخ اٌٍّه ف١ظً) اثزغبَ إٌؼ١ُ / د

(أعزبر ِشبسن لغُ اٌف١ض٠بء خبِؼخ اٌٍّه فٙذ ٌٍجزشٚي ٚاٌّؼبدْ)ص٠ٓ ٠ّبٟٔ  / د

http://images.google.com/imgres?imgurl=http://www.leadfree.ie/images/capillaryaction.gif&imgrefurl=http://www.leadfree.ie/Solder-Select.htm&h=195&w=211&sz=2&hl=en&start=195&tbnid=y-u8sAeJdYIGUM:&tbnh=98&tbnw=106&prev=/images%3Fq%3Dcapillary%2Baction%26start%3D180%26ndsp%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26safe%3Dactive%26sa%3DN
http://images.google.com/imgres?imgurl=http://cst-www.nrl.navy.mil/lattice/struk.picts/a4.s.png&imgrefurl=http://cst-www.nrl.navy.mil/lattice/struk/a4.html&usg=__vLpPGzxLmnL7RysaFUtW6yGtb_Q=&h=820&w=953&sz=15&hl=en&start=9&um=1&tbnid=wrke7wbFp958TM:&tbnh=127&tbnw=148&prev=/images%3Fq%3Dcrystal%2Bstructure%26hl%3Den%26safe%3Dactive%26sa%3DN%26um%3D1
http://en.wikipedia.org/wiki/File:Eight_Allotropes_of_Carbon.png
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الاعزفغبس ػٓ ٚخٙخ ٔظش اٌّؼٍُ ػٓ اٌىزبة اٌّمشس ٚ ِٕبلشخ  -1

.ثؼط اٌفمشاد غ١ش اٌٛاظسخ فٟ إٌّٙح

اعزمشاء اٌّؼ١ٍّٓ ٌٍصؼٛثبد اٌزٟ رٛاخٗ ؼبٌت اٌثبٔٛٞ فٟ  .      2

.٘زا اٌدضء ِٓ اٌّمشس ِٓ خلاي اٌزؼب٠ش ِؼٙب، ٚ الزشاذ زٍٛي ٌٙب

دساعخ زبلاد اٌّبدح فٟ اٌؽج١ؼخ ِٕٚبلشخ ؼج١ؼخ اٌمٜٛ ث١ٓ  .      3

.اٌزساد أٚ اٌدض٠ئبد

رؽج١ك ردشثخ رٛظّر ِذٜ صغش اٌزسح ٚ دػُ رٌه ثجؼط  .      4

.صٛس اٌّدٙش٠خ اٌعٛئ١خ ٚ الإٌىزش١ٔٚخ

ؼشذ اٌّؼٍّـُ ِفَٙٛ اٌغٍٛن اٌّشْ ٌٍدٛاِذ فٟ ظٛء   .      5

.ِفَٙٛ اٌزشو١ت اٌدض٠ئٟ ٌٍّبدح

"  لبٔٛٔب"ِٕبلشخ لبْٔٛ ٘ٛن ٚ اٌزدبٚص اٌسبصً فٟ رغ١ّزٗ .      6

!ٚ اعززوبس لٛا١ٔٓ أخشٜ ٠ٕؽجك ػ١ٍٙب إشىبلاد ِّبثٍخ

ِٕبلشخ علاِخ رص١ٕف اٌّٛاد إٌٝ ِشٔخ، شجٗ ِشٔخ ٚ  .      7

.ػذ٠ّخ اٌّشٚٔخ

اعزٕزبج اٌؼلالخ ث١ٓ اعزؽبٌخ اٌضٔجشن  ٚالأثمبي اٌٛالؼٗ ػ١ٍٗ ِغ  8.

)  عجك ٌٕفظ إٌٛع ِغ اخزلاف زغبة ثبثذ اٌضٔجشن ٚرىشاس ِب

ٔصف لؽش  -ػذد اٌٍفبد -ٔصف لؽش عٍه اٌضٔجشن-ؼٛي اٌضٔجشن

(اٌضٔجشن 

دساعخ  لأٔٛاع الإخٙبد  اٌّّىٓ رؽج١مٙب ِغ دساعخ الأفؼبي  -9

إٌبشئ فٟ وً زبٌخ

زغبة ِؼبًِ ٠ٛٔح  ٌمع١ت   ثبلإظبفخ ٌسً ِغبئً -11

.ِٕبلشخ ٌظب٘شح اٌزٛرش اٌغؽسٟ فٟ اٌؽج١ؼخ.  12

ِٕبلشٗ ظب٘شح اٌزٛرش اٌغؽسٟ  ٚاٌّزوٛسح فٟ وزبة ٔظبَ  -13

اٌّمشساد  

ِغ  ....( -زٍمٗ ِؼذ١ٔخ) زغبة اٌزٛرش اٌغؽسٟ ٌٍّبء ثبعزخذاَ  -14

زً ِغبئً

ششذ ِفَٙٛ ؼبلخ اٌغؽر ٚدساعخ اٌؼلالخ ث١ٓ اٌزٛرش    -15

.اٌغؽسٟ ٚاٌشىً اٌىشٚٞ 

اعزٕجبغ اٌّؼٍُ ٌٍؼٛاًِ اٌّؤثشح ػٍٝ صا٠ٚخ اٌزلاِظ  -16

ِٕبلشٗ ٌٍخبص١خ اٌشؼش٠خ ٚ اعزٕزبج اٌؼلالخ اٌش٠بظ١خ اٌزٟ    -17

رشثػ ث١ٓ اسرفبع اٌغبئً فٟ الأٔبث١ت ٚ ث١ٓ ٔصف لؽش الأٔجٛة  

.ٚػذد ِٓ اٌؼٛاًِ

ِٕبلشخ اٌؼلالخ اٌش٠بظ١خ اٌغبثمخ ِغ زً ِغبئً -18

دساعخ عٍٛن لع١ت ِٓ ِبدح رسذ رأث١ش لٛح خبسخ١خ ِغ   -10

ِٕبلشٗ ٌٍشىً اٌزٞ ٠ٛظر اٌؼلالخ ث١ٓ الإخٙبد ٚالأفؼبي ِغ  
رؼش٠ف زذ اٌّشٚٔخ
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فٟ ِمشسارٕب؟“ خٛاص اٌّبدح”ِب ٘ٛ إٌّٙح الأعبعٟ فٟ 

رغخ١ٓ

ِب أُ٘ ِب ٔش٠ذ أْ ٔٛصٍٗ إٌٝ أثٕبئٕب ِٓ خلاي ٘زا اٌّمشس؟

ػذَ ٚظٛذ اٌٙذف اٌّؽٍٛة ِٓ إٌظش٠خ اٌسشو١خ -1

لا ٠ٛخذ ػشض ٚاظر ٌٍٕظش٠خ اٌسشو١خ -2

رص١ٕف غ١ش خ١ذ ٌٍّٛاد اٌصٍجخ ِغ اٌزغ١ًٙ اٌّخً -3

روش إِثٍخ اخشٜ ٌؽشق ل١بط اٌخٛاص ا١ٌّىب١ٔى١خ  -4

اٌٍضٚخخ ِدشد رؼش٠ف  -5

ِىٛٔبد اٌّبدح -1

اٌشٚاثػ ث١ٓ اٌدض٠ئبد -2

ّْٛ . أْ اٌّبدح رزىْٛ ِٓ رساد ٚ خض٠ئبد -3 ٚ٘زٖ اٌزساد رى

 .اٌىزً اٌىج١شح ِٚٓ ثُ إٌٝ اٌّبدح ثشىٍٙب اٌّؼشٚف

ٚوزٌه ٘زٖ اٌدض٠ئبد ِٓ رساد ٚ٘زٖ اٌزساد رزىْٛ ِٓ إٌٛاح 

ٚإٌٛاح رزىْٛ ِٓ اٌجشٚرٛٔبد . ٚالاٌىزشٚٔبد

.ٕٚ٘بٌه ِب ٘ٛ أصغش ٚ٘ٛ ِب ٠ؼشف ثبٌىٛاسن .ٚا١ٌٕٛرشٚٔبد
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.أٚ اٌدض٠ئبد/ دساعخ زبلاد اٌّبدح فٟ اٌؽج١ؼخ ِٕٚبلشخ ؼج١ؼخ اٌمٜٛ ث١ٓ اٌزساد ٚ

ّْٛ اٌّبدح؟ ُِ رزى
ِب اٌزٞ ٠شثػ 

اٌزساد ثجؼعٙب؟

ِب ٟ٘ اٌٛزذاد 

الأعبع١خ ٌٍّبدح؟

ٌّبرا رخزٍف خٛاص ثؼط 

اٌّٛاد ػٓ ثؼط؟

اٌّبدح“ زبلاد”ِب ٟ٘ 



5

.أٚ اٌدض٠ئبد/ دساعخ زبلاد اٌّبدح فٟ اٌؽج١ؼخ ِٕٚبلشخ ؼج١ؼخ اٌمٜٛ ث١ٓ اٌزساد ٚ

http://www.tpub.com/steelworker1/2.htm

اٌّبدح؟“ خٛاص”ِبرا ٔمصذ ثـ 

http://www.tpub.com/steelworker1/2.htm
http://www.tpub.com/steelworker1/2.htm
http://www.tpub.com/steelworker1/2.htm
http://www.tpub.com/steelworker1/2.htm
http://www.tpub.com/steelworker1/2.htm
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اٌزشو١ت اٌجٍٛسٞ

.أٚ اٌدض٠ئبد/ دساعخ زبلاد اٌّبدح فٟ اٌؽج١ؼخ ِٕٚبلشخ ؼج١ؼخ اٌمٜٛ ث١ٓ اٌزساد ٚ

الأٌّبط

ٚ أِب اٌغ١ٍ١ىْٛ

SC

FCC

BCC

http://images.google.com/imgres?imgurl=http://ecee.colorado.edu/~bart/book/bcc.gif&imgrefurl=http://ece-www.colorado.edu/~bart/book/bravais.htm&usg=__laiI3FEs-wKMyDtos3isYZulUho=&h=306&w=300&sz=4&hl=en&start=1&um=1&tbnid=DflxmB1FOWhZTM:&tbnh=117&tbnw=115&prev=/images%3Fq%3Dbody%2Bcentered%2Bcubic%26hl%3Den%26safe%3Dactive%26um%3D1
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http://images.google.com/imgres?imgurl=http://www.tribologylab.org/Cubic.jpg&imgrefurl=http://www.tribologylab.org/mdApplet.htm&usg=__LL70h4EUivJ5d6OQ_XC5lNjTxaA=&h=199&w=200&sz=50&hl=en&start=12&um=1&tbnid=4QEoaPL0FcIvXM:&tbnh=103&tbnw=104&prev=/images%3Fq%3Dsimple%2Bcubic%26hl%3Den%26safe%3Dactive%26um%3D1
http://images.google.com/imgres?imgurl=http://ecee.colorado.edu/~bart/book/fcc.gif&imgrefurl=http://ece-www.colorado.edu/~bart/book/bravais.htm&usg=__hgMAE0vYqg3Q8iNnqeGDkUJDBvA=&h=306&w=300&sz=5&hl=en&start=3&um=1&tbnid=OXcta03HquryMM:&tbnh=117&tbnw=115&prev=/images%3Fq%3Dface%2Bcentered%2Bcubic%26hl%3Den%26safe%3Dactive%26um%3D1
http://images.google.com/imgres?imgurl=http://matdl.org/repository/eserv/matdl:829/web_wiki2fez2437.jpg&imgrefurl=http://matdl.org/repository/view/matdl:829&usg=__V_Xa3t7nT6D0O-H9kdiB9wcBNHo=&h=513&w=499&sz=46&hl=en&start=21&um=1&tbnid=ZvmudWkXo_sDYM:&tbnh=131&tbnw=127&prev=/images%3Fq%3Dface%2Bcentered%2Bcubic%26ndsp%3D18%26hl%3Den%26safe%3Dactive%26sa%3DN%26start%3D18%26um%3D1
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ما هرا؟
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ثؼط صٛس اٌّدٙش٠خ الإٌىزش١ٔٚخ
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( AFM)مجهس القىة الرزيت  
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ِزاوشح خّبػ١خ زٛي ٚخٙبد ٔظش فٟ اٌّبدح اٌّغشٚزخ فٟ ٘زا اٌفظً

(  أٌٚٝ ثبٔٛٞ)ٔظشح فٟ صفسبد اٌىزبة 

اٌفصً اٌغبدط

دل١مخ 12ٌىُ 
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ا١ٌَٛ اٌثبٟٔ

رغج١ك ردشثخ رٛضّر ِذٜ طغش اٌزسح

ِزاوشح خّبػ١خ زٛي ٚخٙبد ٔظش فٟ اٌّبدح اٌّغشٚزخ فٟ ٘زا اٌفظً.. رىٍّخ

:  ثسث إٔزشٔزّـٟ ِجبشش
خٛاص اٌّٛاد ا١ٌّىب١ٔى١خ

ِغبئً زغبث١خ ثّب فٟ رٌه 
عؤاي الاخزجبس اٌمجٍٟ

Physlets and video clips

رم١ٕخ إٌبٔٛ: ِب ٠غٍجٗ اٌّزذسثْٛ
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رؽج١ك ردشثخ رٛظّر ِذٜ صغش اٌزسح
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ِزاوشح خّبػ١خ زٛي ٚخٙبد ٔظش فٟ اٌّبدح اٌّغشٚزخ فٟ ٘زا اٌفظً

(  أٌٚٝ ثبٔٛٞ)ٔظشح فٟ صفسبد اٌىزبة 

اٌفصً اٌغبدط
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(82ص .... )فٟ اٌغٛائً دٚسا١ٔخػشٛائ١خ فٟ اٌغبصاد، ٚأزمب١ٌخ 

ِب رؼ١ٍمىُ

(82ص ... )رغزؽ١غ اٌدض٠ئبد اٌسشوخ، ززٝ ٌٛ وبٔذ اٌمٛح ث١ٕٙب وج١شح؟ (: ... 3-6)رذس٠ت 

ص  .... )رىْٛ اٌشاثؽخ داخً اٌدضٞء ل٠ٛخ خذاَ ٚ، ثس١ث ٠زشىً اٌدضٞء ِٓ رسح أٚ أوثش ...

80)

(81ص .... )أِب فٟ اٌّٛاد اٌظٍجخ فئْ لٜٛ اٌدزة ل٠ٛخ خذا،

(  اٌمذسح ػٍٝ اٌزٛص١ً اٌسشاسٞ ٚ اٌىٙشثبئٟ، ٚ ٔمً اٌؽبلخ ا١ٌّىب١ٔى١خ)خبص١خ ٔمً اٌؽبلخ  -3

(80ص .... )

http://dfeebeck.com/apchem/13/saltcrystal.jpg
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( 72أٚي ثبٔٛٞ ٔظبَ اٌّمشساد ص ) فٟ اٌخٛاص اٌغج١ؼ١ٗ ٌٍّبدح 

رؤثش خض٠ئبد اٌّبدح ػٍٝ ثؼضٙب اٌجؼض ثمٜٛ ردبرة 

ٚوٍّب الزشثذ اٌدض٠ئبد ِٓ ثؼضٙب صادد لٜٛ اٌزدبرة ث١ٕٙب ٚ ارا أطجسذ اٌّغبفخ أطغش ِٓ 

زذ ِؼ١ٓ رزسٛي اٌٝ لٜٛ رٕبفش ِب ِٕشأ ٘زٖ اٌمٜٛ؟ 

(81ص ... )ِب ٟ٘ دسخخ اٌسشاسح اٌّزٛلؼخ؟ (: ... 1-6)رذس٠ت 

اٌزٕبفش ػٓ لشة فّٕٙبٖ، فٍّبرا اٌدزة ِٓ ثؼذ؟
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.اٌّبدح رزىْٛ ِٓ خض٠ئبد ٠دزة ثؼعٙب ثؼعبً ٚ ٟ٘ فٟ زبٌخ زشوخ ِغزّشح

ِب اٌفشق ث١ٓ اٌّبدح اٌصٍجخ ٚ اٌغبئٍخ ٚ اٌغبص٠ّخ ِٓ ٔبز١خ اٌسفبؾ ػٍٝ اٌشىً ٚ اٌسدُ؟

..أٔٛاع اٌؽبلخ ا١ٌّىب١ٔى١خ ٌٍدض٠ئبد
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ا١ٌَٛ اٌثبٌث

خٛاص اٌّٛاد ا١ٌّىب١ٔى١خ: ثسث إٔزشٔزّـٟ ِجبشش

ِغبئً زغبث١خ

Physlets and video clips

رم١ٕخ إٌبٔٛ: ِب ٠غٍجٗ اٌّزذسثْٛ

اٌزٛرش اٌغغسٟ ٚ اٌخبط١خ اٌشؼش٠خ
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http://www.tpub.com/steelworker1/2.htm

MECHANICAL PROPERTIES

Strength, hardness, toughness, elasticity, plasticity, brittleness, and ductility and malleability are mechanical 

properties used as measurements of how metals behave under a load. These properties are described in terms of the 

types of force or stress that the metal must withstand and how these are resisted.

Common types of stress are compression, tension, shear, torsion, impact, 1-2 or a combination of these stresses, such 

as fatigue. (See

Compression stresses develop within a material when forces compress or crush the material. A column that supports 

an overhead beam is in compression, and the internal stresses that develop within the column are compression.

Tension (or tensile) stresses develop when a material is subject to a pulling load; for example, when using a wire rope 

to lift a load or when using it as a guy to anchor an antenna. "Tensile strength" is defined as resistance to longitudinal 

stress or pull and can be measured in pounds per square inch of cross section. Shearing stresses occur within a 

material when external forces are applied along parallel lines in opposite directions. Shearing forces can separate 

material by sliding part of it in one direction and the rest in the opposite direction.

Some materials are equally strong in compression, tension, and shear. However, many materials show marked 

differences; for example, cured concrete has a maximum strength of 2,000 psi in compression, but only 400 psi in 

tension. Carbon steel has a maximum strength of 56,000 psi in tension and compression but a maximum shear 

strength of only 42,000 psi; therefore, when dealing with maximum strength, you should always state the type of 

loading.

A material that is stressed repeatedly usually fails at a point considerably below its maximum strength in tension, 

compression, or shear. For example, a thin steel rod can be broken by hand by bending it back and forth several times 

in the same place; however, if the same force is applied in a steady motion (not bent back and forth), the rod cannot be 

broken. The tendency of a material to fail after repeated bending at the same point is known as fatigue .

http://www.tpub.com/steelworker1/2.htm
http://www.tpub.com/steelworker1/2.htm
http://www.tpub.com/steelworker1/2.htm
http://www.tpub.com/steelworker1/2.htm
http://www.tpub.com/steelworker1/2.htm
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http://www.tpub.com/steelworker1/2.htm

Strength

Strength is the property that enables a metal to resist deformation under load. The ultimate strength is the 

maximum strain a material can withstand. Tensile strength is a measurement of the resistance to being 

pulled apart when placed in a tension load.

Fatigue strength is the ability of material to resist various kinds of rapidly changing stresses and is 

expressed by the magnitude of alternating stress for a specified number of cycles.

Impact strength is the ability of a metal to resist suddenly applied loads and is measured in foot-pounds of 

force.

Hardness

Hardness is the property of a material to resist permanent indentation. Because there are several methods 

of measuring hardness, the hardness of a material is always specified in terms of the particular test that was 

used to measure this property. Rockwell, Vickers, or Brinell are some of the methods of testing. Of these 

tests, Rockwell is the one most frequently used. The basic principle used in the Rockwell testis that a hard 

material can penetrate a softer one. We then measure the amount of penetration and compare it to a scale. 

For ferrous metals, which are usually harder than nonferrous metals, a diamond tip is used and the 

hardness is indicated by a

Rockwell "C" number. On nonferrous metals, that are softer, a metal ball is used and the hardness is 

indicated by a Rockwell "B" number. To get an idea of the property of hardness, compare lead and steel. 

Lead can be scratched with a pointed wooden stick but steel cannot because it is harder than lead.

A full explanation of the various methods used to determine the hardness of a material is available in 

commercial books or books located in your base library.

Toughness

Toughness is the property that enables a material to withstand shock and to be deformed without rupturing. 

Toughness may be considered as a combination of strength and plasticity. Table 1-2 shows the order of 

some of the more common materials for toughness as well as other properties.

http://www.tpub.com/steelworker1/2.htm
http://www.tpub.com/steelworker1/2.htm
http://www.tpub.com/steelworker1/2.htm
http://www.tpub.com/steelworker1/2.htm
http://www.tpub.com/steelworker1/2.htm
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http://www.tpub.com/steelworker1/2.htm

Elasticity

When a material has a load applied to it, the load causes the material to deform. Elasticity is the ability of a 

material to return to its original shape after the load is removed. Theoretically, the elastic limit of a material 

is the limit to which a material can be loaded and still recover its original shape after the load is removed .

Plasticity

Plasticity is the ability of a material to deform permanently without breaking or rupturing. This property is 

the opposite of strength. By careful alloying of metals, the combination of plasticity and strength is used to 

manufacture large structural members. For example, should a member of a bridge structure become 

overloaded, plasticity allows the overloaded member to flow allowing the distribution of the load to other 

parts of the bridge structure.

Brittleness

Brittleness is the opposite of the property of plasticity. A brittle metal is one that breaks or shatters before it 

deforms. White cast iron and glass are good examples of brittle material. Generally, brittle metals are high in 

compressive strength but low in tensile strength. As an example, you would not choose cast iron for 

fabricating support beams in a bridge.

Ductility and Malleability

Ductility is the property that enables a material to stretch, bend, or twist without cracking or breaking. This 

property makes it possible for a material to be drawn out into a thin wire. In comparison, malleability is the 

property that enables a material to deform by compressive forces without developing defects. A malleable 

material is one that can be stamped, hammered, forged, pressed, or rolled into thin sheets.

http://www.tpub.com/steelworker1/2.htm
http://www.tpub.com/steelworker1/2.htm
http://www.tpub.com/steelworker1/2.htm
http://www.tpub.com/steelworker1/2.htm
http://www.tpub.com/steelworker1/2.htm
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أِٛس ٌُ ٔزٗ ِٕٙب؟؟

Artificial wood?

Did you send me the main points 

that we should address when 

discussing properties of matter?

Why attraction amongst atoms?
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ؼشذ اٌّؼٍّـُ ِفَٙٛ اٌغٍٛن اٌّشْ ٌٍدٛاِذ فٟ ظٛء  ِفَٙٛ اٌزشو١ت 1.

.اٌدض٠ئٟ ٌٍّبدح

ٚ اعززوبس " لبٔٛٔب"ِٕبلشخ لبْٔٛ ٘ٛن ٚ اٌزدبٚص اٌسبصً فٟ رغ١ّزٗ 2.

!لٛا١ٔٓ أخشٜ ٠ٕؽجك ػ١ٍٙب إشىبلاد ِّبثٍخ

.ِٕبلشخ علاِخ رص١ٕف اٌّٛاد إٌٝ ِشٔخ، شجٗ ِشٔخ ٚ ػذ٠ّخ اٌّشٚٔخ3.

دساعخ  لأٔٛاع الإخٙبد  اٌّّىٓ رؽج١مٙب ِغ دساعخ الأفؼبي إٌبشئ فٟ وً 4.
.زبٌخ

اٌّشٚٔخ
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اٌّشٚٔخ

:٠مغّـُ اٌجؼط اٌّٛاد ِٓ ٔبز١خ ِشٚٔزٙب إٌٝ

.أػػ ِثبلا ٌىً ٔٛع. ربِخ اٌّشٚٔخ، شجٗ ِشٔخ ٚ ػذ٠ّخ اٌّشٚٔخ
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اٌّشٚٔخ

(85ص !! )ششذ اٌىزبة ٌزفغ١ش اٌّشٚٔخ خ١ّـــــً

أَ ِزغ١ش؟؟؟ ٚػٍٝ ِبرا ٠ؼزّذ؟(ثبثذ )  أً٘ ي ∆. أ= ق

ً٘ ٠ّىٓ رسم١ك لبْٔٛ ٘ٛن دائّب ؟ ٚضر

ً٘ رض٠ذ ِشٚٔخ اٌدغُ أَ رٕمض إرا اسرفغ ثبثذ اٌزٕبعت؟
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ِب ٟ٘ اٌّشٚٔخ   

          
أ٠ّٙب أوثش ِشٚٔخ اٌّغبط أَ اٌفٛلار؟

http://images.google.com/imgres?imgurl=http://www.sunsteel.fr/pictures/pic_71.jpg&imgrefurl=http://aissam2024.blogspot.com/2008/02/blog-post_8739.html&usg=__hyFfQp0xyZE-2kzIxJPUiidkk7o=&h=454&w=385&sz=25&hl=en&start=8&tbnid=Ptwh-ugNsbJHmM:&tbnh=128&tbnw=109&prev=/images?q=%D8%A7%D9%84%D9%81%D9%88%D9%84%D8%A7%D8%B0&hl=en&safe=active
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Young’s Modulus
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Material Young's 

modulus (E) in 

PaG

(small strain)Rubber 0.01-0.1

Low density polyethylene 0.2

Polypropylene 1.5-2

Polystyrene 3-3.5

(along grain)woodOak 11

(under concretestrength -High

compression)

30-100

Aluminum alloy 69
]5[

)calcium phosphate(largely Tooth enamel 83

bronzeand Brass 103-124

(Ti)Titanium 105-120

(Cu)Copper 110-130

steeland Wrought iron 190-210

(W)Tungsten 400-410

axis-) along C3O2(AlSapphire 435

(SiC)Silicon carbide 450
]10[

(C)Diamond 1220

h
tt
p
:/
/e
n
.w
ik
ip
ed
ia
.o
rg
/w
ik
i/
Y
o
u
n
g
's
_
m
o
d
u
lu
s

Young’s Modulus

http://en.wikipedia.org/wiki/Pascal_(unit)
http://en.wikipedia.org/wiki/Giga
http://en.wikipedia.org/wiki/Rubber
http://en.wikipedia.org/wiki/Low_density_polyethylene
http://en.wikipedia.org/wiki/Polypropylene
http://en.wikipedia.org/wiki/Polystyrene
http://en.wikipedia.org/wiki/Wood
http://en.wikipedia.org/wiki/Concrete
http://en.wikipedia.org/wiki/Aluminum_alloy
http://en.wikipedia.org/wiki/Calcium_phosphate
http://en.wikipedia.org/wiki/Tooth_enamel
http://en.wikipedia.org/wiki/Bronze
http://en.wikipedia.org/wiki/Brass
http://en.wikipedia.org/wiki/Titanium
http://en.wikipedia.org/wiki/Copper
http://en.wikipedia.org/wiki/Steel
http://en.wikipedia.org/wiki/Wrought_iron
http://en.wikipedia.org/wiki/Tungsten
http://en.wikipedia.org/wiki/Sapphire
http://en.wikipedia.org/wiki/Silicon_carbide
http://en.wikipedia.org/wiki/Diamond
http://en.wikipedia.org/wiki/Young's_modulus


28



29

١ٔٛرٓ ثٕبثض فئْ عٌٛٗ ٠ظجر  45ػٕذ رؼ١ٍك وزٍخ ٚصٔٙب 

.عُ 32

 55أِب ػٕذ الظبء ٘زٖ اٌىزٍخ ٚرؼ١ٍك وزٍخ أخشٜ ٚصٔٙب 

:  عُ ازغت  ١ٔ13ٛرٓ فئْ إٌبثض ٠غزغ١ً ثّمذاس 

اٌغٛي الأطٍٟ ٌٍٕبثض( ثبثذ إٌبثض    ة( أ

http://images.google.com/imgres?imgurl=http://www.starlac.com/product/Mechanics/MC-1158.jpg&imgrefurl=http://www.starlac.com/educational-30-12-15.html&usg=__t9w9dL0O29Tk3NcCi_9HwwOmZPY=&h=872&w=404&sz=108&hl=en&start=15&tbnid=V-B9DRBDVw5soM:&tbnh=146&tbnw=68&prev=/images?q=elasticity-+hooks+law&hl=en
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:اٌغؤاي الأٚي

.عُ 2عُ ٚ ػشض  1ِزش، ِمؽؼٗ ِغزؽ١ً اٌشىً ثبسرفبع  20ػّٛد فٛلارٞ ؼٌٛٗ 

وغُ؟ 10.000ِب ٟ٘ اعزؽبٌخ ٘زا اٌؼّٛد إرا اعزخذَ ٌٛصْ خغُ وزٍزٗ 

.2َ/١ٔٛرٓ 1110×  2ِؼبًِ ٠ٛٔغ ٌٍفٛلار : ِلازظخ
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.  ٌّٙب ٔفظ الأثؼبد( ة)َٚ ( أ)ِزٛاص٠ٟ ِغزؽ١ً ٔسبع١١ٓ 

لبسْ ث١ٓ ِؼبًِ ٠ٛٔغ ٌىً ِّٕٙب

لبسْ ث١ٓ ثبثذ اٌصلاثخ ٌىً ِّٕٙب

.لبسْ ث١ٓ الأفؼبي اٌسبصً ٌىً ِّٕٙب ٔز١دخ رؼٍك اٌىشح اٌسذ٠ذ٠خ

(أ)
(ة)
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وصف قطس مقطعه اىعسضً عشسج أضعاف اىسيل ( أ)سينٍه مه اىحدٌد، اىسيل 

(.ب)

و معاميً ٌىوغ ىنيً اىسينٍه  ( اىري فً قاوىن هىك)قازن تٍه ثاتتً اىصلاتح 

.جساً 100عىدما تعيّـق مسج متيتها 

ماذا ٌحدث ىثاتت اىصلاتح عىدما تصاه اىنسج؟

ماذا ٌحدث ىمعامو ٌىوغ عىدما تصاه اىنسج؟
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ّٛح  1اعزؽبٌخ صٔجشن ِمذاس٘ب  ِب ٟ٘ اٌمٛح . ١ٔٛرٓ 1ُِ رسزبج إٌٝ ل

ُِ؟ ِب ٘ٛ اٌشغً اٌّجزٚي ٌض٠بدح الاعزؽبٌخ  4اٌزٟ رغجت اعزؽبٌخ 

ُِ؟ 40ُِ إٌٝ  10ِٓ 
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Material Elastic Modulus

E ( N/m2 )

Shear Modulus

G ( N/m2 )

Bulk Modulus

B ( N/m2 )

Solids

Iron, cast 100 x 10 9 40 x 10 9 90 x 10 9

Steel 200 x 10 9 80 x 10 9 140 x 10 9

Brass 100 x 10 9 35 x 10 9 80 x 10 9

Aluminum 70 x 10 9 25 x 10 9 70 x 10 9

Concrete 20 x 10 9

Brick 14 x 10 9

Marble 50 x 10 9 70 x 10 9

Granite 45 x 10 9 45 x 10 9

Wood (pine)

(parallel to grain 

)

10 x 10 9

(perpendicular to 

grain)

1 x 10 9

Nylon 5 x 10 9

Bone (limb) 15 x 10 9 80 x 10 9

Liquids

Water 2.0 x 10 9

Alcohol (ethyl) 1.0 x 10 9

Mercury 2.5 x 10 9

Gases

Air, He, H2, CO2 1.01 x 10 5

أٔٛاع الإخٙبد؟  ِبٟ٘
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اخٙبد عٌٟٛ
اخٙبد زدّٟاخٙبد اٌمض

 x

h



36

١ِىب١ٔىب

أ٠ٙب أوثش ِشٚٔٗ اٌدٛاِذ أَ اٌغٛائً أَ اٌغبصاد؟
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ِزش ِىؼت فٟ اٌجسش فغغغذ اٌٝ ػّك ز١ث  0.5أعمغذ وشح ِٓ اٌشطبص زدّٙب 

ضغظ اٌّبء                 فئرا  وبْ ِؼبًِ اٌسدُ ٌٍشطبص ٘ٛ                 ازغت اٌزغ١ش فٟ زدُ اٌىشح
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وٍّخ زٛي رم١ٕخ إٌبٔٛ.. ثٕبء ػٍٝ ؼٍجىُ

../../../../../Lectures/nanotechnology%20public%20lecture/Nanotechnology%20presentation/NT%20PL%20(Arabic-men).ppt
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Physlets and video clips
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http://images.google.com/imgres?imgurl=http://www.ramehart.com/goniometers/surface_tension.jpg&imgrefurl=http://www.ramehart.com/goniometers/surface_tension.htm&usg=__KuwtgxglaCCu78yIateQgZjVYc0=&h=371&w=400&sz=84&hl=en&start=2&tbnid=g5FphoN-UOE4iM:&tbnh=115&tbnw=124&prev=/images?q=surface+tension&hl=en
http://images.google.com/imgres?imgurl=http://thephotoforum.com/gallery/files/96-junephoto45-SurfaceTension.jpg&imgrefurl=https://foybio2.wikispaces.com/Chapter+3+Review+3&usg=__fAxUXTFlEvAzA9TZokzsSmMbeOs=&h=500&w=750&sz=86&hl=en&start=6&tbnid=bBKzSTvToKlFIM:&tbnh=94&tbnw=141&prev=/images?q=Surface+Tension&hl=en&safe=active
http://images.google.com/imgres?imgurl=http://barista.media2.org/wp-content/paper clip distortion.jpg&imgrefurl=http://barista.media2.org/?m=200509&usg=__uZ1YwYRAUP2IXBXVyOAB7s0f0CE=&h=400&w=600&sz=79&hl=en&start=41&tbnid=_mGSRRMnWmIkYM:&tbnh=90&tbnw=135&prev=/images?q=Surface+Tension&ndsp=18&hl=en&safe=active&sa=N&start=36
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ردبسة اٌزٛرش اٌغؽسٟ اٌدب٘ضح

 

ثب١ٌٔٛٓ ٚأٔجٛة

فٍفً ِٚبء ٚصبثْٛ 

اٌسٍمخ ٚاٌخ١ػ 

ٌؼجخ فمبػبد اٌصبثْٛ 

 

زٍمخ ِزصٍخ ثٕبثط صٔجشوٟ ٌٚىٕٙب ٌُ رٕدر ِؼٟ

 

ٌٍٚخبص١خ اٌشؼش٠خ 

ِزٛفشح أٔبث١ت شؼش٠خ ِٚبء ٚص٠ذ ٚف١ّزٛ
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اٌخغٛاد الإخشائ١خ

http://images.google.com/imgres?imgurl=http://www.aqua-correct.dk/images/liquid-ring.gif&imgrefurl=http://www.aqua-correct.dk/dk1skw/uk-reduktion.html&usg=__O5ucmenriUj7esQUMbOdaHpj_28=&h=644&w=495&sz=27&hl=en&start=62&tbnid=8g0hw698o4jeOM:&tbnh=137&tbnw=105&prev=/images?q=Surface+Tension&ndsp=18&hl=en&safe=active&sa=N&start=54
http://en.wikipedia.org/wiki/File:CapillaryAction.svg
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الإبسة المعدنيّت  شكل قطساث الماء وقج سقىطها

حطفى علً سطح  

!!الماء
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ٌّبرا لغشح اٌّبء رجمٝ ِؼٍمٗ  فٟ طٕجٛس اٌّبء ٌجؼض اٌٛلذ؟

أ

ج

أ،ة إٌمغٗػٍٝ  اٌّؤثشِٖب ٟ٘ ِسظٍخ اٌمٜٛ 

ِٓ ٔظبَ اٌّمشساد  ِب رؼ١ٍمىُ ؟ 77ص 

اٌمٜٛ ث١ٓ اٌدض٠ئبد؟ ِبٔٛع

(5)، اٌفمشح (4-6)رذس٠ت 

http://ar.wikipedia.org/wiki/%D9%85%D9%84%D9%81:Wassermolek%C3%BCleInTr%C3%B6pfchen.png
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ِٛضٛػٗ ػٍٝ عغر اٌغبئً اثشحػٍٝ  اٌّؤثشٖاٌمٜٛ  ِبٟ٘

إرا ٚضغ ػ١ٍٙب خغُ طغ١ش  -ِثلًا- اٌجبٌٛٔخ٘زا ٠شجٗ اٌشذ فٟ  ِٚشذٚد،  ٚعغر اٌغبئً ِزّبعه 

(.ِغّبزخ ِثلًا)

http://ar.wikipedia.org/wiki/%D9%85%D9%84%D9%81:SurftensionDiagram.png
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عُ ، ازغت اٌمٛح  4،6رُ ٚضغ عٍه أفم١ب ػٍٝ عغر اٌّبء ، فئرا وبْ اٌغٍه ػٍٝ شىً ِغزغ١ً ثؼذاٖ 

إٌبخّخ ػٓ اٌزٛرش اٌغغسٟ ؟  

َ/ ١ٔٛرٓ   0.075ػٍّبً ثأْ اٌزٛرش اٌغغسٟ ٌٍّبء 
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بالنسبت لقىي )كلما كانج قىي الخماسك قىيت 

فإن السطح يميل إلً الانكماش و ( الخلاصق

كما في الصئبق إذا وضع  )الخكىّز و الخحدب 

علً سطح شجاجي أو الماء إذا وضع علً  

.(سطح مدهىن بالشمع

:عدً استىاء سطح اىسائو
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بالنسبت  )كلما كانج قىي الخماسك ضعيفت 

فإن السطح يميل إلً  ( لقىي الخلاصق

كما في الماء إذا وضع  )الانخشاز و الخقعس 

(علً سطح شجاجي

ماء 

عيى 

شمع

ماء 

عيى 

شجاج
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و١ف ٠ّىٓ زغبة اٌزٛرش اٌغغسٟ ٌغبئً ؟



http://images.google.com/imgres?imgurl=http://www.aqua-correct.dk/images/liquid-ring.gif&imgrefurl=http://www.aqua-correct.dk/dk1skw/uk-reduktion.html&usg=__O5ucmenriUj7esQUMbOdaHpj_28=&h=644&w=495&sz=27&hl=en&start=62&tbnid=8g0hw698o4jeOM:&tbnh=137&tbnw=105&prev=/images?q=Surface+Tension&ndsp=18&hl=en&safe=active&sa=N&start=54
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Surface tension of various liquids in dyn/cm against air[18]Mixture %'s are by weightdyne/cm is also called mN/m 

(milli-Newton per meter) in S.I. units

Liquid Temperature °C Surface tension, γ

Acetic acid 20 27.6

Acetic acid (40.1%) + Water 30 40.68

Acetic acid (10.0%) + Water 30 54.56

Acetone 20 23.7

Diethyl ether 20 17.0

Ethanol 20 22.27

Ethanol (40%) + Water 25 29.63

Ethanol (11.1%) + Water 25 46.03

Glycerol 20 63

Hexane-n 20 18.4

aqueous M7.17Hydrochloric acid

solution
20 65.95

Isopropanol 20 21.7

Mercury 15 487

Methanol 20 22.6

Octane-n 20 21.8

aqueous M0.6Sodium chloride

solution
20 82.55

%) + water55(Sucrose 20 76.45

Water 0 75.64

Water 25 71.97

Water 50 67.91

Water 100 58.85

http://en.wikipedia.org/wiki/Acetic_acid_(data_page)
http://en.wikipedia.org/wiki/Acetone_(data_page)
http://en.wikipedia.org/wiki/Diethyl_ether_(data_page)
http://en.wikipedia.org/wiki/Ethanol_(data_page)
http://en.wikipedia.org/wiki/Glycerol_(data_page)
http://en.wikipedia.org/wiki/Hexane_(data_page)
http://en.wikipedia.org/wiki/Hexane_(data_page)
http://en.wikipedia.org/wiki/Hexane_(data_page)
http://en.wikipedia.org/wiki/Molar_solution
http://en.wikipedia.org/wiki/Hydrochloric_acid
http://en.wikipedia.org/wiki/Isopropanol_(data_page)
http://en.wikipedia.org/wiki/Mercury_(element)
http://en.wikipedia.org/wiki/Methanol_(data_page)
http://en.wikipedia.org/wiki/Octane
http://en.wikipedia.org/wiki/Octane
http://en.wikipedia.org/wiki/Octane
http://en.wikipedia.org/wiki/Molar_solution
http://en.wikipedia.org/wiki/Sodium_chloride
http://en.wikipedia.org/wiki/Sucrose
http://en.wikipedia.org/wiki/Water_(data_page)
http://en.wikipedia.org/wiki/Dyne
http://en.wikipedia.org/wiki/Surface_tension
http://en.wikipedia.org/wiki/Surface_tension
http://en.wikipedia.org/wiki/Surface_tension
http://en.wikipedia.org/wiki/Surface_tension
http://en.wikipedia.org/wiki/Surface_tension
http://en.wikipedia.org/wiki/Surface_tension
http://en.wikipedia.org/wiki/Surface_tension


51

١ِىب١ٔىب

ً٘ عبلخ اٌدض٠ئبد ػٍٝ عغر اٌغبئً أوجش ِٓ عبلخ اٌدض٠ئبد فٟ داخٍٗ ؟

ّّٝ لٜٛ اٌدزة ث١ٓ خض٠ئبد اٌّبدّح اٌٛازذح ثمٜٛ اٌزّبعه  (.Cohesion forces)رغ

ّّٝ لٜٛ اٌدزة ث١ٓ خض٠ئبد ِبدّح ٚ خض٠ئبد ِبدّح أخشٜ ثمٜٛ اٌزلاطك  رغ

(Adhesive forces.)
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١ِىب١ٔىب

Liquid Solid Contact angle

water

soda-lime glass

lead glass

fused quartz

0°

ethanol

diethyl ether

carbon tetrachloride

glycerol

acetic acid

water
paraffin wax 107°

silver 90°

methyl iodide

soda-lime glass 29°

lead glass 30°

fused quartz 33°

mercury soda-lime glass 140°

]5[solid contact angles-Some liquid

http://upload.wikimedia.org/wikipedia/commons/b/bb/SurfTensionContactAngle.png
http://en.wikipedia.org/wiki/Water
http://en.wikipedia.org/wiki/Ethanol
http://en.wikipedia.org/wiki/Diethyl_ether
http://en.wikipedia.org/wiki/Carbon_tetrachloride
http://en.wikipedia.org/wiki/Glycerol
http://en.wikipedia.org/wiki/Acetic_acid
http://en.wikipedia.org/wiki/Water
http://en.wikipedia.org/wiki/Iodomethane
http://en.wikipedia.org/wiki/Mercury_(element)
http://en.wikipedia.org/wiki/File:CapillaryAction.svg
http://en.wikipedia.org/wiki/File:CapillaryAction.svg
http://en.wikipedia.org/wiki/File:CapillaryAction.svg
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ػٍٝ ِبرا رؼزّذ صا٠ٚخ اٌزّبط؟ 

http://images.google.com/imgres?imgurl=http://www.weeds.iastate.edu/reference/visuals/additives/img007.gif&imgrefurl=http://www.egyptianoasis.net/forums/showthread.php?p=134114&usg=__ET91ESwCv_SA55piBbW5QT7tx8k=&h=240&w=320&sz=14&hl=en&start=8&tbnid=l3JSC7nIHF1h7M:&tbnh=89&tbnw=118&prev=/images?q=%D8%A7%D9%84%D8%AA%D9%88%D8%AA%D8%B1+%D8%A7%D9%84%D8%B3%D8%B7%D8%AD%D9%8A&hl=en&safe=active
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٠فضً اعزخذاَ اٌّبء اٌغبخٓ ٌٍزٕظ١ف  ؟؟؟

اٌجمغ؟؟؟ ٌزظ١ف٠غزخذَ اٌظبثْٛ ِغ اٌّبء 
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١ِىب١ٔىب

٠فضً اعزخذاَ اٌّبء اٌغبخٓ ٌٍزٕظ١ف  ؟؟؟

اٌجمغ؟؟؟ ٌزظ١ف٠غزخذَ اٌظبثْٛ ِغ اٌّبء 
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ً٘ اسرفبع اٌغبئً فٟ الأٔجٛة ٠ؼزّذ ػٍٝ وثبفخ اٌغبئً أٚ ٔظف لغش الأٔجٛة أٚ أخشٜ؟ 

gr
h



 cos2


http://en.wikipedia.org/wiki/File:CapillaryAction.svg
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غّغذ أٔجٛثٗ  شؼش٠خ سأع١بً فٟ إٔبء ثٗ صئجك فبٔخفض عغر اٌضئجك داخٍٙب ثّمذاس  

عُ أٚخذ   ِمذاس صا٠ٚخ اٌزلاِظ اٌزٟ ٠ظٕؼٙب عغر اٌضئجك ِغ خذاس الأٔجٛة  1.07
ٍُِ؟ 1ِزش   ٚلغش الأٔجٛة / ١ٔٛرٓ 0.465ػٍّبً ثأْ وثبفخ اٌضئجك ٚرٛرشٖ ٌغغسٟ 
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حساب اىتىتس اىسطحً ىسائو تاستخداً الأواتٍة اىشعسٌح

1/r

m-1

r

(m)

h

(m)

1/r

m-1

r

(m)

h

(m)

:إٌّبلشٗ 

ً٘ اسرفبع اٌغبئً فٟ الأٔبث١ت ٠ؼزّذ ػٍٝ عٛي الأٔجٛة ٚٔظف اٌمغش فمظ ؟•
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١ِىب١ٔىب

ٌُ ٠زوش أعجبة اخزلاف شىً اٌمغشاد ٚاخزلاف شىً  86ص

عغٛذ اٌغٛائً فٟ الأٔبث١ت ٚأثش رٌه ػٍٝ اٌشغُ ِٓ روشٖ فٟ 
(عؤاي اٌزفى١ش  87ص)ٚ ( عؤاي اٌزفى١ش 86ص)الأعئٍخ 

:الاخز١بس اٌّزؼذد

ٌلإخٙبد اٌّزغجت فٟ ٚزذح الأفؼبي -ة:........... 2-ط
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:اىسؤاه اىساتع

اىسائو فً الأوثىب اىشعسي؟( أو اوخفاض)ما هً اىعىامو اىمؤثسج فً ازتفاع 


