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 אאא  אא  K א א 
אא12א 

  אF4-2 KEא א
    א   א א

12
1'5 = Kא     א

אא45אoאא30o K



אא):2-4(شكل 


אא90o א،א،،

אאאאא
אא(5-2)K




)5-2(WאאאאאאK 



١١٣אא
אא

 
 
 

- ٣٨ - 

אאאאאאF6-2Eא
אאאKאאא

א،א،אאאK
אאאא،5'אאK







 3-2-2אאא
אאאאאאאאאK

אאאאאאאאאאFo٩٠E،א
F7-2KEא אאאאא

o١٢٠FאאאE، o١٣٥ FאאEאF8-2KE
 







 F٧-٢EWאאא 

F6-2WEאאאK 



١١٣אא
אא

 
 
 

- ٣٩ - 


F8-2WEאאא אK


אאאFF٢-8Eאאא

אאK


٤-٢-٢אאא
אאאאאאF9-2)EE،

אאאK
  א    אא  א   o٩٩אא    

א K א    א  א  אא  אא   
אאK

 

 
F9-2WEאאא



١١٣אא
אא

 
 
 

- ٤٠ - 

،א، אאאא16 
W

אאW١،٣،٥،١٥،٣٠،٤٥FoE
אאW١،٣،٥،٢٠،٣٠F'E
אאW١،٣،٥،١٥،٣٠F"E


     א   ، א  אא א 

א אא  א א  א   אא  Kאא  א   
אאKאאא،א

א،א אא אא א אא א
אאאאKאאאF10-2KE







 3-2אא
 אא א אא،א 

אאFאאEאאא   K
אאאאא K

אאאאK

)10-2:(אאאאאאאK 



١١٣אא
אא

 
 
 

- ٤١ - 

 1-3-2אא
אאF)11-2EEאאFZsinE

אאKאא
،100٢٠٠٣٠٠Kאאאא

א)١٢-٢(א،א،
א،אאKKא

אאא א אKא א
אאאאאF(αK 

 
 
 


(11-2)WאאK

 
(12-2)WאאאאאאK 



אאF(sin αאW

L
E

=αsin
: E،אאאLאאF=אKE



١١٣אא
אא

 
 
 

- ٤٢ - 

אאאאFLE= ١٠٠אאא،FEE
=37.623אא،Fα sinEW


       
L
E

=αsin

37623.0=
100

623.37
=

אאאW
°= 1.22 α  

  22 o 6' 1" =α
 

F13-2Eאאאאאאאא
אא،אאאאאא

،אאאF٥،10،KEKKK
אאאאאאא

אאאאאאKאאא
אאאF

2
α(tanאW

 

F13-2WEאאאאאאאאא.


l
dd

22
tan 21 −=

α 

،12 ,ddWאאאאאאאאFDE
lWאאאאאFDE



١١٣אא
אא

 
 
 

- ٤٣ - 

٢J٣J٢אאא
אאאאאFאאEאא،

אאאאאא،
אאKאאאאF (14-2אאא

א،אא
FEאאאKא

אאאאFEאא،אאאאא
אאאאK

אאאא0.030.5
אאאאKאאאא
אאo١٨٠א،אאאאKא

אאאאאאKאא
אאאאאF15-

2EK
 

 
)14-2:(אאא. 

 

 
)15-2:(אא. 

 



١١٣אא
אא

 
 
 

- ٤٤ - 

אאאאאF16-2E
אאאאאאא

אאאא،אאא. 

 
)16-2:(אאאK 

 

אא  3-٤-٢
אאא?1K

אאאK
،אאאאאא

א،אאאKאא
אאאאא،אאאא

אאKF17-2E
אאאאאK

 
)17-2 :(אא. 



١١٣אא
אא

 
 
 

- ٤٥ - 

4-4-2אא
אאאאאאאאא

א،F18-2KE
אאאאאאאא

אאאאא،אא
אאK


אאאאאאאא

אאאאאאאK
  א ،א א   א  א אא 

   K א א    א א     ،
אאאאאאאK

F18-2WEאאא 



١١٣אא
אא

 
 
 

- ٤٦ - 


 (1)אאאאאאאאאFEFKE


 
  )ا(

 )ب(
 

 
  )ج(

 )د(
 

 
(2) אא אאKאאאאא

37.25א، אאאאאאאא
אאW

FE 100K
FE 200K


(3)אא(13-2)،אאא5א = ،

אאאF
2
αEאאא350 = אא،

א180 =،120אKאאאאאאK


 (4)א(3)אאאאאא10 = K 



 

 

 

אאאאאא  

 

  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 


א

א





א
 

٣
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- ٤٧ - 

אא
אאא

אא
אאאאאאאא


אא

אאאW
• אאISOא 
 ISO, DINאאא •
• אאאא 
• אאאאאא 


אאא

אאא100K٪


אא 

4


אא
אאאא 



١١٣אא
אאא

 
 

- ٤٨ - 

 1-3 

א   א א   א   א א،
،אא א   Kא אא א

אאFאאEאF אאE
אKאאאא

אאאאאא
FאאאאאאKEאא

א אאאאאאא 
אאאאאאאאK



  אאא  אאא א 
אא Kאא  א א  אא  א א א  

אאאאאא
אKאאאא

   א א א אא 
K،אאאאא
אFאEאאאא

 א   K א  א א 
אאאאאאאא

אK
2-3א (Tolerances) 

  1-2-3
אאאאאא

א،F1-3Eא. 

א(Shaft)Wאא(Hole)א،א
W

אאK
אא( N )WאאאאK



١١٣אא
אאא

 
 

- ٤٩ - 

لأعلى  االتفاوت

 دنى الأالتفاوت

אאF AoWEאאאאאK
אא( Au )WאאאאאK

אWאאאאאאK
אא( G )W،אאאK

0ANG +=
אאK )WE،אאK

uANK +=
אאאWאאאK

אא( I )W،אאאאא،
W

GIK ≤≤
אא ( T )  Wאאאאאאאא

K
KGT −=

 WuAAT −= 0
אאאאאW


  009.0

004.025+
−φ   


  
0ANG +=

mmG 009.25009.025 =+=
                   uANK +=

mmK 996.24)004.0(25 =−+=
אאFIWE

mmImm 009.25996.24 ≤≤
אאFTWE

אא 



١١٣אא
אאא

 
 

- ٥٠ - 

           KGT −=

mmT 013.0996.24009.25 =−=


                           mmT 013.0)004.0(009.0 =−−= 
3-2-2  אאאאא

אא
אאאאאאאא

F2-3KEאאFµmKEאאאאא
אאא،אאאאא

אאאKא
אאאF2-3KKEאא

W
J אאאא،אא

אאK
J אאאא،

אאאאאאK
Eא،אאאאK
Eאאאא،

אאאאאאK
Eאאאא،אא

אאK
Wאא K, G, T, Au, Aoאאאא

 )(a(o)א،אאFNZE60K



١١٣אא
אאא

 
 

- ٥١ - 

 
WאFaEאא

         0ANG +=
mmG 024.60024.060 =+=

  uANK +=
mmG 995.59)005.(60 =−+=

 KGT −=
mmT 029.0995.59024.60 =−=

mµ29=
uAAT −= 0

mmT 029.0)005.0(024.0 =−−=
          mµ29=

אאאאאאאא
،אאאFEאא

אאאאK


  3-2-3אאאאא
אאאאאאאא

אKאאFEא
אאאKFE

אאאKא،א
אאאאF3-3KE
אאF(w,q,o,l,I,W,Q,O,L,Iאא

אאאאאF(za, zb, zc, ZA, ZB,ZCK



١١٣אא
אאא

 
 

- ٥٢ - 

אISO،אאא
(js, fg, ef, cd, JS, FG, EF, CD)א10،אא

א28אK




אא
אאאא،אא

אISO،אא1180،אא
אאאאאKא

FאאEא١
٥٠٠אאאאאKאא

W
13
36

610
1018אK

1-3)Eאאאאא
١180אISOKאאאא

אאאאאאאאאאK
אZ20h6،אא13،א

א25אZ150אFh6KE

(3-3)WאאאאאK



١١٣אא
אאא

 
 

- ٥٣ - 

אאאאF2-3EאאאISO
א٣400K

)1-3(:ISO K
 אאFE  
100 80 65 50 40 30 18 10 6 3  من 120 140 160 180 200 225 250 280 315 355
120 100 80 65 50 40 30 18 10 6 حتى 140 160 180 200 225 250 280 315 355 400

אFE  
e13 -20 -

200 
-25 -
245 

-32 -
302 

-40 -
370 

-50  
-440 

-60  
-520 

-72 
-612 

-85  
-715 

-100  
-820 

-110 
-920 

-125  
-1015 

f6 -10 
-18 

-13 
-22 

-16  
-27 

-20  
-33 

-25  
-41 

-30  
-49 

-36 
-58 

-43  
-68 

-50  
-79 

-56 
-88 

-62  
-98  

f7 -10 
-22 

-13 
-28 

-16  
-34 

-20  
-41 

-25  
-50 

-30  
-60 

-36 
-71 

-43  
-83 

-50  
-96 

-56 
-108 

-62  
-119  

g5 -4  
-9 

-5 
-11 

-6  
-14 

-7  
-16 

-9  
-20 

-10  
-23 

-12 
-27 

-14  
-32 

-15  
-35 

-17 
-40 

-18  
-43 

g6 -4 
-12 

-5 
-14 

-6  
-17 

-7  
-20 

-9  
-25 

-10  
-29 

-12 
-34 

-14  
-39 

-15  
-44 

-17 
-49 

-18  
-54 

g7 -4  
-16 

-5  
-20 

-6  
-24 

-7  
-28 

-9  
-34 

-10  
-40 

-12 
-47 

-14  
-54 

-15  
-61 

-17 
-69 

-18  
-75 

h5 -0 
-5 

-0  
-6 

-0  
-8 

-0  
-9 

-0  
-11 

-0  
-13 

-0 
-15 

-0  
-18 

-0  
-20 

-0 
-23 

-0  
-25 

h6 -0 
-8 

-0 
-9 

-0 
-11 

-0 
-13 

-0  
-16 

-0  
-19 

-0 
-22 

-0  
-25 

-0  
-29 

-0 
-32 

-0  
-36 

h7 -0 
-12 

-0  
-15 

-0  
-18 

-0 
-21 

-0  
-25 

-0  
-30 

-0 
-35 

-0  
-40 

-0  
-46 

-0 
-52 

-0  
-57 

h8 -0 
-18 

-0  
-22 

-0  
-27 

-0 
-33 

-0  
-39 

-0  
-46 

-0 
-54 

-0  
-63 

-0  
-72 

-0 
-81 

-0  
-89 

h10 -0 
-48 

-0  
-58 

-0  
-70 

-0 
-84 

-0  
-100 

-0  
-120 

-0 
-140 

-0  
-160 

-0  
-185 

-0 
-210 

-0  
-230 

h11 -0 
-75 

-0  
-90 

-0  
-110 

-0 
-130 

-0  
-160 

-0  
-190 

-0 
-220 

-0  
-250 

-0  
-290 

-0 
-320 

-0  
-360 

j6 +6 
-2 

+7 
-2 

+8  
-3 

+9  
-4 

+11  
-5 

+12  
-7 

+13 
-9 

+14  
-11 

+16  
-13 

+16 
-16 

+18  
-18 

js6 +4 
-4 

+4.5 
-4.5 

+5.5 
-5.5 

+6.5  
-6.5 

+8  
-8 

+9.5  
-9.5 

+11 
-11 

+12.5 
-12.5 

+14.5  
-14.5 

+16  
-16 

+18 
-18 

k5 +6 
+1 

+7  
+1 

+9  
+1 

+11 
+2 

+13  
+2 

+15  
+2 

+18 
+3 

+21 
+3 

+24  
+4 

+27 
+4 

+29  
+4 

m7 +16 
+4 

+21  
+6 

+25  
+7 

+29 
+8 

+34  
+9 

+41  
+11 

+48 
+13 

+55 
+15 

+63  
+17 

+72 
+20 

+78  
+21 

n5 +13 
+8 

+16  
+10 

+20  
+12 

+24 
+15 

+28  
+17 

+33  
+20 

+38 
+23 

+45 
+27 

+51  
+31 

+57 
+34 

+62  
+37 

p6 +20 
+12 

+24  
+15 

+29  
+18 

+35 
+22 

+42  
+26 

+51  
+32 

+59 
+37 

+68 
+43 

+79  
+50 

+88 
+56 

+98  
+62 

r6 +23 
+15 

+28  
+19 

+34  
+23 

+41 
+28 

+50  
+34 

+60 
+41 

+62
+43 

+73
+51 

+76 
+54 

+88
+63 

+90 
+65 

+93
+68 

+106 
+77 

+109
+80 

+113  
+84 

+126  
+94 

+130 
+98 

+144 
+108

+150
+114



אאאאאאאא
אאאאאאא

אK(4-3)FE(g6, h6, f7)א
אאKאאא (4-3)FE،א



١١٣אא
אאא

 
 

- ٥٤ - 

אא (F7, H13, H7)
אאאאאא . 

 

)2-3:(ISO K
אאFE  

  3 6 10 18 30 40 50 65 80 100 120 140 160 180 200 225 250 280 315 355

 6 10 18 30 40 50 65 80 100 120 140 160 180 200 225 250 280 315 355 400

אFE  
E13 +200 

+20 
+245 
+25 

+302 
+32  

+370 
+40 

+440  
+50 

+520  
+ 60 

+612 
+72 

+715  
+85 

+820  
+100 

+920 
+110 

+1 015 
+125 

F6 +18  
+10 

+22 
+13 

+27 
+16  

+33
+20 

+41  
+2 

+49  
+ 30 

+58  
+36 

+68  
43 

+79 
+50 

+88  
+56 

+98 
+62 

F7 +22 
+10 

+28 
+13 

+34 
+16  

+41
+20 

+50  
+25 

+60  
+ 30 

+71  
+36 

+83  
43 

+96 
+50 

+108  
+56 

+119 
+62 

F8 +28 
+10 

+35 
+13 

+43 
+16  

+53
+20 

+64  
+25 

+76  
+ 30 

+90  
+36 

+106  
43 

+122 
+50 

+137  
+56 

+151 
+62 

G7 +16 
+4 

+20  
+5 

+24 
+6  

+28
+7 

+34  
+9 

+40  
+10 

+47  
+ 12 

+54 
+14 

+61  
+15 

+69  
+17 

+75 
+18 

G8 +22 
+4 

+27  
+5 

+33 
+6  

+40
+7 

+48  
+9 

+56  
+10 

+66  
+ 12 

+77 
+14 

+87  
+15 

+98  
+17 

+107 
+18 

H6 +8 
0 

+9  
0 

+11 
0  

+13
0  

+16  
0 

+19  
0 

+22  
0 

+25 
0 

+29  
0 

+32  
0 

+36 
0 

H7 +12 
0 

+15  
0 

+18 
0  

+21
0  

+25 
0 

+30  
0 

+35  
0 

+40 
0 

+46  
0 

+52 
0 

+57 
0 

H8 +18 
0 

+22  
0 

+27 
0  

+33
0  

+39  
0 

+46  
0 

+54  
0 

+63 
0 

+72  
0 

+81  
0 

+89 
0 

H9 +30 
0 

+36  
0 

+43 
0  

+52
0  

+62  
0 

+74  
0 

+87  
0 

+100 
0 

+115  
0 

+130  
0 

+140 
0 

H10 +48 
0 

+58  
0 

+70 
0  

+84
0  

+100  
0 

+120  
0 

+140  
0 

+160 
0 

+185  
0 

+210  
0 

+230 
0 

H11 +75 
0 

+90  
0 

+110 
0  

+130 
0  

+160  
0 

+190  
0 

+220  
0 

+250 
0 

+290  
0 

+320  
0 

+360 
0 

J6 +5 
-3 

+5  
-4 

+6 
-5  

+8 
-5  

+10  
-6 

+13  
-6 

+16  
-6 

+18 
-7 

+22  
-7 

+25  
-7 

+29 
-7 

JS7 +6 
-6 

+7.5  
-7.5 

+9 
-9  

+10.5 
-10.5  

+12.5  
-12.5 

+15  
-15 

+17.5  
-17.5 

+20 
-20 

+23  
-23 

+26  
-26 

+28.5 
-28.5 

K7 +3 
-9 

+5  
-10 

+6 
-12  

+6 
-15  

+7  
-18 

+9  
-21 

+10  
-25 

+12 
-28 

+13  
-33 

+16  
-36 

+17 
-40 

M8 +2 
-16 

+1  
-21 

+2 
-25  

+4 
-29  

+5  
-34 

+5  
-41 

+6 
-48 

+8 
-55 

+9 
-63 

+9 
-72 

+11 
-78 

N7 -4 
-16 

-4  
-19 

-5 
-23  

-7 
-28  

-8  
-33 

-9  
-39 

-10 
-45 

-12  
-52 

-14  
-60 

-14 
-66 

-16 
-73 

P8 -12 
-30 

-15 
-37 

-18 
-45  

-22 
-55  

-26  
-65 

-32  
-78 

-37 
-91 

-43  
-106 

-50  
-122 

-56 
-137 

-62 
-151 

R6 -12 
-20 

-16 
-25 

-20 
-31 

-24 
-37  

-29 
-45  

-35 
-54 

-37 
-56 

-44
-66 

-47
-69 

-56 
-81 

-58 
-83 

-61
-86 

-68
-97 

-71 
-100

-75  
-104 

-85 
-117 

-89 
-121 

-97
-133

-
103

-
139



١١٣אא
אאא
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3-3אא(Fits)  
 א א אאא

אא Kאא    א א א  א   א
   א  א   א K    א  

FEאאאאFא
אאKEאאא

א  א  K א  א א  אא אא 
אאא(Shaft)א(Hole)Kאא،

אאאאא،אאאאאKא
    א  א א  א  אא אא

،א אאאא א   
אKאאאאFאEא

אK30  H9/f5φאאא=30
א  H9אf5  Kאא א  Wאאא

،אאאאאאאK
 

FE אאא(Clearance Fit) 
אאאאאאא

א א אאא 
  .(5-3)א   אאאא Fא

א  א אא KEא א FHא Eא 
FfEאא،אאFdEא،

א  K  אא א،  
אאW

 א אFCgE W א  א א  א FGH E א א 
אFKsKE 

sHg KGC −=




١١٣אא
אאא

 
 

- ٥٦ - 

 א אCk)E W א  א א  א FKH E א א 
אFGsKE

SHk GKC −=
אאאאFTfEאW

            Kgf CGT −=





 

FE אאאא(Interference Fit)  
אאאא אא 

אאאא،אאא
F(6-3Kא

FאאEאKאא
אאאאFאEאFאE

אKאאאאא
 א  א ،אFHE  Fs Eא א     K א 

א،אFzaEא K
אאאאW

אאאFUgEWאאאאFGsEאאא
FKHKE

HSg KGU −=

(5-3):אאאK



١١٣אא
אאא

 
 

- ٥٧ - 

אאאUk)EWאאאאFKsEאאא
GH)KE

HSk GKU −=





 
FE  אאא (Transition Fit)  

אאא א،אא
 (7-3)אא ،א

אאאאאא. 


 

W
אאH7/g5φ30א Cg  CkאאאאK

א
)1-3()2-3(W

W0=uA       , mA µ240 =
WWmA µ250 −=       , mA µ90 −=

(6-3)WאאאאK

(7-3):אאאK



١١٣אא
אאא

 
 

- ٥٨ - 

א       א אא   א אאא   ،
אאא    א  א    K،א א  

אאאאW
      0ANG += 

       mmGH 025.50025.050 =+=
      uANK +=

                  mmKH 0.50050 =+=
   mmGS 991.49)009.0(50 =−+=
   mmKS 975.49)025.0(50 =−+=

                              SHg KGC −=
  mm050.0975.49025.50 =−=

                               HSK KGC −=
         mm009.0991.4950 =−=

אאאאFTfEאW
Kgf CGT −=

            mm041.0009.005.0 =−=
אאאאאאאKא

אאאאאאאאא
אאאאא

אאKאאא
אאאאK


 1-3-3א

אא א אאאhא
 א אא      אF א א Eאא 

אאאאKF8-3EW


אhA Hא
אhJ Nאא
אhP ZCאא



١١٣אא
אאא
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א  א א  א אא   א    
א א  K א  F9-3 Eאאאא    

אא
אK



  2-3-3א

אאא H ،(10-3)،
אאאאאאאW

אHa hא
אHj  nאא
אHp zcאא



(8-3)WאK

(9-3):אK



١١٣אא
אאא

 
 

- ٦٠ - 





א  א א אא   א א   אא  
אאKאF11-3Eאאא

،אאאא אאא
אאK








אא    ،א א   א א   א

אאא،אא KF3-3E
אאאאאאאK



(10-3)WאK

(11-3)Wالثقب  .



١١٣אא
אאא
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F3-3WEאאאאאK




F4-3EאISOאאאאא
אאKאאאאאאאK

F٣J٤WEאISOאFאE



١١٣אא
אאא
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א
אFE  

א
FE  

אFE
א

אFE  
א

FE  
אFE

H7 k6 H7 n6 Over إلى من To H7 k6 H7 n6 

0 3 +10 
+0 

+6 
+0 

+10 
+0 

+10 
+4 140 160 +40

+0 
+28 
+3 

+40 
+0 

+52 
+27 

3 6 +12 
+0 

+9 
+1 

+12 
+0 

+16 
+8 160 180 +40

+0 
+28 
+3 

+40 
+0 

+52 
+27 

6 10 +15 
+0 

+10 
+1 

+15 
+0 

+19 
+10 180 200 +46

+0 
+33 
+4 

+46 
+0 

+60 
+31 

10 18 +18 
+0 

+12 
+1 

+18 
+0 

+23 
+12 200 225 +46

+0 
+33 
+4 

+46 
+0 

+60 
+31 

18 30 +21 
+0 

+15 
+2 

+21 
+0 

+28 
+15 225 250 +46

+0 
+33 
+4 

+46 
+0 

+60 
+31 

30 40 +25 
+0 

+18 
+2 

+25 
+0 

+33 
+17 250 280 +52

+0 
+36 
+4 

+52 
+0 

+66 
+34 

40 50 +25 
+0 

+18 
+2 

+25 
+0 

+33 
+17 280 315 +52

+0 
+36 
+4 

+52 
+0 

+66 
+34 

50 65 +30 
+0 

+21 
+2 

+30 
+0 

+39 
+20 315 355 +57

+0 
+40 
+4 

+57 
+0 

+73 
+37 

65 80 +30 
+0 

+21 
+2 

+30 
+0 

+39 
+20 355 400 +57

+0 
+40 
+4 

+57 
+0 

+73 
+37 

80 100 +35 
+0 

+25 
+3 

+35 
+0 

+45 
+23 400 450 +63

+0 
+45 
+5 

+63 
+0 

+80 
+40 

100 120 +35 
+0 

+25 
+3 

+35 
+0 

+45 
+23 

 

450 500 +63
+0 

+45 
+5 

+63 
+0 

+80 
+40 


אאא،אא

א،אאאK
א

KאאאDIN ISO 2768אא
אF5-3KE



١١٣אא
אאא
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F5-3WEאאאאDIN ISO 2768K


 

       

       

       

       

 

 4-3אאא(Limit Gauges) 
  אאאאאאא

،אאאא،אאא
א   Kאא    א א(Plug Gauges)،א 

KאGauges)(Snap(Ring Gauges)א
F12-3Eאא אא אאא    

אאא،א(Go gauge)אא،אא
אאאא(No Go gauge)،א

אאאאK،אאאאא
אא   ،א אאא א  

אKאאאאא
 אא אא   

אK




(12-3)Wאאאא 

א
א 

א
א 
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אאא
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אאאאאא
א،אF13-3Eאא ، Kא א 

אאK
 

 

  
 
 

אאאאאאאאא
F14-3FEEFEאKאאאא

אא،אאאא
אאאKאאא

אאאאאאK
 
 

א،אאאא
אאא(Double End)FF15-3FEEEא، (Single End) F

F15-3FEEEאא،FAdjustableEFF15-3FEEEא
،אאא

אאא،אאאKאא
FF16-3EEאK


                       

F13-3WEאאאאא 

אא אא 



١١٣אא
אאא
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F16-3WEא  K

                                                              
              

 
 

  
אאאא،אאא

F17-3Eא،אK
אאאא،אK

 

                               
 F17 -3WEאאאK

 



١١٣אא
אאא
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Fאאאאאאאאא

אאEK 




F1Eא T,K,Gϕ 30 H 7K}30.021،30،0.021{


F2EאאFCg(CkFUgUkEFCg(UkאW
FאEH7/g625 ϕ      }٤١،٧،{
FE H7/n625 ϕ}٦،٢٨،א{
FEH11/s625 ϕ}٤١،٧،א{


F3Eא"X"אאאאK






F٤Eאאאאאא،אאK





100-0.2 40f7X 
20H

8



١١٣אא
אאא
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F٥Eאא  אאK


 










 
 

(6) אK,G   ϕ50 H8  = 0.065 mmCg،
 Ck = 0.2 mmKאא (T)אא

אא(Tf)K


 
 




04.0
01.060+

+



 

 

 

אא  

 

  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 




א


 

٤
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א
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אאא
א

אא
אאאא


אא

אאאW
• א 
• אאא 
• אאאא 
• אאא 


אאא

אאא100K٪


אא 

4


אא
אאאא



١١٣אאא
א
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 1-4  

אאא،אאא
אאאאא

אKאאאאא
אKאא

אאKאאאאאאא
אאא،אאאאאK


אאא

אאאאKאא
،،אאF(1-4،

אאאאאK
אאאאאאאא

אK

 
(1- 4) WאאK

 
 

2-4 אאא
אאאאאאא

אאאאאאא
אאאאאאא(2-4)W

FE אWאאאאאאאא
،אא(2-4)אFKEאא

אאא،אאא



١١٣אאא
א
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،אאאא
אאK




FEאאJאאFE

FEFE
 

 
FEאאFEFE
F2-4EWאאאאאK




FEאW(2-4)FEאאאאאאא
،א،אאאאאאK

אא1،25א0.02،0.05K


FEאWא،אאאא
אאאK(2-4)FE

אK


FEאWאא(2-4)FEא،
אאאאאאK





١١٣אאא
א
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אאאאאאאאא
،אאא

F2-4FKEE


א(Surface Roughness)،אא
א،א0.005،0.25א0.000025،0.012K

אאאFאאEאא،א
אאK


 3-4א

א،א
אKאאאאא
אאאאKאW


 1-3-4אא(Ra)
אאאאאאאאKא

אאאF(3-4)EאKא
אא(rn)(N) ،W

∑
=

=
N

n
na r

N
R

1

1




 
(3- 4) WאאRaK

 



١١٣אאא
א
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2-3-4א(Rt)
אאאאאאKאא

אאאא،אא
KאאאK

3-3-4אFאאE(Rp)
אאאאאאאKאאאא

אאאK،אאאא
אאאאאאאאאא

K


4-3-4אא(Rv)
אאאאאאאKא(4-4)

א Rt, Rp, RvאאאW
 

vpt RRR +=


 
(4- 4) WאRtאRpK



5-3-4אא(Rz)
אאאF((5- 4)  ),,,,( 54321 ppppp

אא)54321 ,,,,( vvvvvאאKא ISO(5-4)
W 

 

5
)()(

R 5432154321
z

vvvvvppppp ++++−++++
=





١١٣אאא
א
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(5- 4) WאאRzK

 
6-3-4אאאא(Rq)
אאאאKאא

אאאKאא: Rq


∑
=

=
N

n
nq r

N
R

1

21


 : NאK
 :rnאאאK



אא،אאאא
אKא

אאאאK


W
אאאאא١٨אW




א
١٠١١١٢١٣١٤١٥١٦١٧١٨ ٩ ٨ ٧ ٦ ٥ ٤ ٣ ٢ ١

אא
(µm) 

١١ ١ ٣ ١٣١٥١٩١١٢٢١٣٨ ٣ ١٩٢٧١٩١٧١٥٩ ٧



אא.Rt, Rz, Ra, Rq




١١٣אאא
א
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Wא
(4- 4) א  RtW

11 vpRt −=
µm26127 =−=



אRq, Ra, Rz،אאW


5
)()( 5432154321

z
vvvvvppppp

R
++++−++++

=

µm8.16
5

)87331()1919192227(
z =

++++−++++
=R



∑
=

=
N

n
na r

N
R

1

1


µm89.12

5
)111381322111915133915171927197(R a =

+++++++++++++++++
=



∑
=

=
N

n
nq r

N
R

1

21




mRq µ58.14
18

1113..........27197(
....

222222

=
++++++

=



4-4א
אאא

אא،אאאאK
אF،

،،EKKKKאאאK
אאאK



١١٣אאא
א
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٤J٤J١אאאא
   א    א   א א 

،אאאאאK
אאאאאאא

Kאא،א
،אאFRtEאאFRpEאאFRaKE

      ،א     א א 
א،F6-4EאאאאK

 
 )6-4( :אאאאאא 

 
 2-4-4אא

אאא
אRt, Rp, Ra)(אאאKאא

אא،אאK)7-4( אאאא
אאFstylusE

15אאאK
אFEאאK

،א
אאKאאאא1 5

אאKאאאאא




١١٣אאא
א
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F7-4EWאK


אאאאאאאK
אאאאא

)8-4(Kאא،א
FאEאאא

אאKאF
אאאאאאאEאK

אאאאאK
אאFאאE100,000

אאאKאא20
100אא

)9-4(K





F8-4EWאK
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F9-4EWK



אאאאא
אא10-4)(FKE،א

אאאאאא
א 500,000אאא،

אKאאK
אאאאF10-4() ب(K

 
FE

  
 

     
 


FE

F10-4EWאאאאK
 

 5-4 אאא
אאאאא

אאאאאאאא
אאא،אK



١١٣אאא
א
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ISOא13021978א
אאאKF11-4Eאא
אFRa, Rp, RtEאF،א،،EKKKKKKKK

F،،אאKEKKKKKK


 
F11-4EWאאISOK

אא ISOאאאא
א١٤٠ DIN1960، אFEא

אF1-4Eאאאא
אK

F1-4EWFEאאאאK
FE

א
אא


אא

אא

• אאאאאאאF
אאאEK 

• אאאאFאאאאKE 
• אאאאFאאאKE 
• אאFאאאא،אאאKE 
• אאFאאKE


אא

אא

• אאאאאאא
FאKE 
• אאאאFאאKE 
• אאאFאאאKE 
• אאFאאKE 
• אFאאאאKE 



١١٣אאא
א
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• אFאאאאKE


אא

א
א

• אאאאFאKE 
• אאאאFאאאא

אKE 
• אאאFאאKE 
• אאFאאKE


אא

א
א

אאא،אאK

אאאאFא،אא،א
אא،אKE

אאאאאאאאאK


F12-4Eאאא

FEאאISODINK 

 

F٤J١٢EWאאאאK  
 

 

 ٤- אאאא٦ 
אאFאאEא،א

אאאאאKא
F(Rt،F30%E،אאא

אאאK)١٣-٤(אא



١١٣אאא
א
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،אאא
אאאאאK




F٤J١٣EWאאאאK


אאאאא،אא

אאKF2-4Eאאאא
אאKאאאאאא

אISOK،אאאאϕ60 h7
،אאאאאF50-120E
אאאFE،אFאF7EE،

אא،אFRaEאאאאא
2.5µmKאאאא

אאאF،אאאKEKKKאF1-3E
א،אאFT = 30µmE،א

א10%אאאאא
K

 





١١٣אאא
א
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F2-4WEאאאאK






١١٣אאא
א
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(1)W
FEאאאאאא
FEאאא
(2)אאאאא١٣

،אאRq, Ra, Rt



א

١٠١١١٢١٣ ٩ ٨ ٧ ٦ ٥ ٤ ٣ ٢ ١

אא
(µm) 

١٩٢٢١٥٣٠١٩٢٧١٩٣٠١٢٢٢١٤٥ ٣ 


}27،18.2،19.9{


 (3)אאאאאא،(2-4)

אאאאK
FEאא ϕ40 H6K
FEאאϕ100 n7ϕ100 H7
FEאאϕ8 h6 ϕ8 H6K 




 



 

 

אאאא  

 

  

אאא
Ö]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹]ã¹]<gè…‚jÖ]æ<Ë 

אאאא 




א



א






٥
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אא
אא

אא
אאאאא


אא

אאאW
 אאאא •
• אאאא 
• אא 
• א


אאא

אאא100K٪


אא 



אא

אאאא



١١٣אא
אא
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1-5
אאאאאאא

אאאK
אאאאא،א

אאאאאאא(1-5)K
אאאאאא،

אאא،אאא
אאאאאK

 
 


אאFE

אאא

 
 

א
אא



אאאא

(1-5)WאאאK
אאאא،אאא

אאא،אFאאEאא
אאאאKא

אאאאאאF(2-5)Eא
K


2-5)(WאאאאK





١١٣אא
אא

 
 

 

- ٨٦ - 

2-5אאא


אאאא
א .ANSI Y14.5M-1982 



אWאאאאאK
WאאאאאאאK



אW،אאאאא،
FEאKאאK



אWאKאא
אאאאאאK



אWאאאאאא
אאKא

אאאאK


אWאאאאאK
אא(360o)Kא

אK


،אאא
(1-5)אאאא،אאא

אאאאאKא
אאאאא

Kאאאאאא
אאאאKאא

אא،אאאאאא



١١٣אא
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אאאאאאKאאאא
F3-5E،אאאאאא

אאאאאאאאK
(1-5)WאאאK 

א  א א א 
אא 

(Parallelism) 

 
 
 

אא 
(Flatness) 

 
 

 
(Profile) (of a line) 

 FE  א 
(Straightness) 

(of an axis) 

 

 
(Profile) 

(of a surface) 

 FE   א 
(Straightness) 

(surface element) 

 

אאא  
( Circular Runout) 

 
 
 

אא 
(Roundness) 

 

אא 
(Total Runout) 

 

אا   
(Cylindericity) 

 

א  
(Concentricity) 

 א 
(Perpendicularity) 

 
 
 

אא 
(True Position) 

 

 

אא  
(Angularity) 

 
 
 

 


)3-5(WאאאאאאK
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אא
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3-5אא


אאאFאאEאא
،א،א

)Stylus(אאאא
אאאאאKא

אאאא
אKאFE،
F4-5Eאאאאא،אK

אאאאאאKאא
אא،אאא

אאאאאא،
אאאא،אאK

،אאא
אאאא،אאאא

אKא،אאאאאאאא
אאאאK




F4-5EWאאאאK



،אא
אFאEאאא

אאאKא
אאFאאE،א
(Teleround, Roundtest,..)KF5-5Eאאאא



١١٣אא
אא
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אאאKאא
א،אאא،א0.25 א1.6K

F6-5E،א
F7-5EאאאאאK




F5-5EWאאK





F6-5EWאK
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א 


א 


א 

  
א
 

א
א 

)7-5(WאאK



א،אא
אFLaserEאאא

אאאא،אK
אאאאאאאא

אאאאKאא 
אאא،אא

אאKאאאא
אאאאאK





١١٣אא
אא
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אא،א
אFFormtracerEאאאא

،F8-5KE



א


א

F8-5WEאK


4-5א
אאאאא

א،אאאאא،א
אאאאKאא

אאא،אKאא
אא)MMachines, CMing easurMoordinate C( .

אאאאאאKא
אאאאFF9-5FEEEא،

אאאאFF9-5FEKEE  

 




١١٣אא
אא
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FE
 

FE
F9-5WEאאאאאאK


א

אאאאאK
אא،א

אאאאא،א
 0.001Kאאאא

،אאאאא
אאKאאאאא

אאאא،אאא
،אא،אאאא

،אאאא
אאאK

  א،F10-5E،
אא،א

אאKא
אאאא،אאאK



١١٣אא
אא
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אאאאא
אFCNC CMMKE




)10-5(WאאאאK



אאאא،א
אא،א

אאאאאאאא
אאאF11-5EK




)11-5(WאאאאאאK
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אאאא 





א






٦



 ١١٣אא
א

 
 

- ٩٤ - 

 

אא
א

אא
אאא


אא

אאאW
• אאאאFאאאE 
• אאאאא 
• אא


אאא

אאא100K٪


אא 



אא

אאאא
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1-6
אאאאאא،

אא؟אאאא
אא؟אאאא

אא
،אא،א

אאאאאאKF1-6Eאא
אאאKאא

،א،אא
אK 






F1-6EWאאאK


אאא

אאאאאאK
אאאאאאאא

אK


אא
אא

אא
א

אאא
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 2-6
• אא(True Value)

אאאאK
 
• אא(Measured Value)

אאאאאK

• א(Error)

אאאFאEאאFאKE
א=אא–אא

     =–
אאK


• אאFRelative ErrorE 

אאא אK
אא= 

ك
خ

א.100% 

• אא(Uncertainty) 

،אאאאא
אאאK

 
• אFMeasurementRange ofE 

אאאאK

• א(Accuracy of Measurement) 



 ١١٣אא
א
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،אאאאKא
אאKא

אK
• א(Sensitivity or Resolution of Measurement) 

אאאאאאKאאא
אאK 

 
• אא(Precision) 

אאאאFEאא
אאK



אאאאא
אא،אKאא

אאאאאאאאא
אF2-6Eאא،

אK،אאFEא
אאאFEFE،FEFE

FKE،אאאFEא،א
،אFE،

FKEאFEאאא
אאK



 ١١٣אא
א
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 3-6אא

אאאאאאאא
אאאאא،אK

אאאא،אאא
،אאאא،אא

אאאאKא،אאא
אאאא،אאאאKא

אאאאאאא
אאאאK



אאאאF3-6E،،
אFSpecificationsEאK،א

אFMetricEאFInch/MetricKE


 10

 20

 30
 50

FE
FE
FE

)2-6:(אאK 
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F3-6EWאאK

אא،אא
אאFODE0-200א0-300א، 1000K

אאא،אאאFIDEא10-210
20-1020אKאאאא

FOrder No.Eא،551-201-10Kאאאאא
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