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Ä¦|k¦ ¾o¦z� ¾¬§ ªo¦z¯ �v´´§ ¾¯ °Z§ ®· Z] ¶�º°l¯ ¦¿ °® ¶§ ²À�Z¯ ¦¿ Áv´·® ªÀ¨�c `³Z-¦vk Ä¦|k¦ ¾o¦z�

�±¦ v´c°Z^� ²À�Z¯

²À�Z¯ °® À¡ ®z§°Z§ ¶] ¶kºc Z]  ¦|k¦ \�Z´¯ ¸º³ §Ztd³¦ �Î

v´¿¡ ¾¯ \�Z´¯ z�³ ¶] ¶§ ¦|k¦ ÄZ· Á±¦v³¦ Â ®Z�]¦ ¾^¿z¤c ²ÀÀ�c �Ï

°Z§ �¿¦z� ¶] b^�³ ²À�Z¯  ¦|k¦ ®z¨¬°� ¾]Z¿±°¦�Ð

§º¬�¯ ÄZ· ¾-&¿Â ¶] ¾]Z¿ b�® Zc Z· Á±¦v³¦ Â ®Z�]¦ ¬È�¦ Â Äz.³±Z] �Ñ

vvºººº³³¦¦ ÁÁv¿v¿®® ³±³±º¯º¯¡¡ ¦°¦° ¾�v´¸¯¾�v´¸¯ ¶¿Z�¶¿Z� ®À·Z ¯®À·Z ¯ ¶§¶§ Ä®¦Ä®¦z�z�¦¦ ��ºc��ºc ¾-¾-®®Z�Z� ¶]¶]��¾o¾o¦¦z�z� ¾°¬�¾°¬� ¶k¶kÂ�Â� zszs¡ ¿¡ ¿v£v£ Â®Â® �

��®®º�º� ¾¯¾¯ ¶d�¶d�¦®¦®z]z]

��b�b�¦¦ ¾o¾o¦¦z�z� À®À®z§z§ ¶¿zlc¶¿zlc Á¦°Á¦° ±¦±¦ ÄÄzÀ-zÀ-¦¦z�z� ª]Z£ª]Z£ ÂÂ b�b�¦¦ °°Z§Z§ b°�£b°�£ ²¿zc²¿zc ª¨�¯ª¨�¯ ¾Â¦¾Â¦ ¿¿v£v£ Â®Â® �

��¾o¾o¦¦z�z� ®®ºÀ£ºÀ£ ÂÂ ©©Z¯Z¯¦¦|«|«¦¦ ♦

z] Z· ¾-&¿Â ²¿¦ �®®z- ¾¯ �t�¯ À¡ Äz]°Z§ ¶] ¶kºc Z] ¶§ b�¦ ¾¿Z¸À-&¿Â Â ®ºÀ£ �©Z¯¦|«¦ ª¯Z� ¾oz� z·

�±¦ v´c°Z^� Z· ¾-&¿Â ²¿¦ ±¦ ¾¿Z· ¶³º°³ �®°¦x- ¾¯ zÀgZc ®d�À� ª§ ¾o¦z� v³Â° z] ¾·Z- Â  ¦|k¦ ¾o¦z�

¾¨À³Z¨¯ b¯ÂZ¤¯ �½Z¨��¦ �¦v� �

®Z°d�¦ bÀ¬]Z£ �b°À£ �®Z�]¦ �

¾c°¦zo ÄZ· ¾-&¿Â �bsZ� ³Â° �¾zd´§ �

¾-®°ºs �ÀZ´À°�¦ �Ä°¦v¸.³ �

�¿Z� �À±Â �� � � � � �

¦°¦° ©©ZZºººº¯̄¦¦|«|«¦¦ `À¬§`À¬§ À¦À¦ºcºc ¾°³¾°³ ÂÂ v³º�v³º� Z�Z�°¦°¦ ®°¦®°¦º¯º¯ À¡À¡ v¿Z]v¿Z] ÂÂ v´d�·v´d�· z�³z�³ ®°®°º¯º¯ ¾�Zs¾�Zs ©©Z¯Z¯¦¦|«|«¦ �ÁÞÂ¦ �ÁÞÂz�z� z·z· °®°® �

��vÀ�t]vÀ�t] bÀ¯º°�bÀ¯º°� Z·Z· ÁÞÂÁÞÂz�z� `°·`°· ¶]¶]

Ä¦Ä¦zzºº]] ZZºº··°°ZÀ�¯ZÀ�¯ ²²ºººº¿¿¦¦ ¶§¶§ ®¦®°¦®¦®°¦z£z£ ¾�¾�°°z]z] ®°®°º¯º¯ ¾´¿¾´¿±¦±¦º¯º¯ ÂÂ Z·Z·°°ZÀ�¯ZÀ�¯ ¦°§¦°§ ¶]¶] À¦À¦ºcºc ¾¯¾¯ ¦°¦° ¾o¾o¦¦z�z� bÀ À§bÀ À§ �

��v³v³¦¦ ÁÁv�v� ����ÂÂ ¾o¾o¦¦z�z� bÀ À§bÀ À§ ²À°�c²À°�c »»v·v· Z]Z] ®®ºÀ£ºÀ£ ÂÂ ©©Z¯Z¯¦¦|«|«¦¦ Ä°Ä°ZÀ�]ZÀ�] ¾]Z¿¾]Z¿±°¦±°¦
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��ÀÀZ´À°�Z´À°�¦¦ ♦

§¦§¦zzººººss ÁÁv�v� ¶dsZ�¶dsZ�ÀÀZ°dsZ�Z°dsZ� ÂÂ ®±®±Z�]Z�] ¾³Z°dsZ�¾³Z°dsZ�Ä°Ä°Z°�¯Z°�¯ z-z-¦¦ ��®��®ÈÀ¯ÈÀ¯ ±¦±¦ª^£ª^£ ¾¾Z�Z� ÎÍÍÎÍÍ ��¾]¾]¦°¦°º¯Z·º¯Z·ÀÀº³Z£º³Z£ �

��b�b�¦¦ ááz¯z¯ ¶]¶] ¿¿º¨p¯º¨p¯ ¶³Zs¶³Zs ¨̈v³v³±±Z�Z� �®�®º�º� ¾�§¾�§ááz¯z¯ f�Z]f�Z] ÂÂ ®®º�º�

¶¶ºº]] ��ZZºººº··ÄÄzÀ-zÀ- Á±¦Á±¦v³v³¦¦ °®°®bp�bp� ÂÂb£b£® ¶® ¶z�z� ¶]¶] ��~´l°·~´l°· ÂÂ ¶]Z�¯¶]Z�¯ ®®z.¬À¯z.¬À¯ ¶³º°³¶³º°³ ÎÍÍÎÍÍ��§��§b�cb�c �¾�¾Zh¯Zh¯ �

�� v�v� v·v·¦¦ºsºs zl´¯zl´¯©Â©ÂZ d¯Z d¯ ¾¿Z¸³¾¿Z¸³ ¿¿Z¨pd�Z¨pd�¦¦ Z¿Z¿ ®^¬�c®^¬�c�´c�´c ÎÍÍÎÍÍ

¾¾ººcc¦¯¦¯ ¶�¶�ttºº�¯�¯ ÂÂbbºº��¦¦ ´́ZZººss `̀ºººº��£��£ ¦¿¦¿ ¾c¾c¦¯¦¯ ÄÄZ·Z· ¶�t�¯¶�t�¯ ±¦±¦¾¨¿¾¨¿ ¾¨À³Z¨¯¾¨À³Z¨¯ b¯b¯ÂÂZ¤¯Z¤¯ ��²]²]¦¦z]Z´]z]Z´] �

�®�®zÀ-zÀ- °¦°¦z£z£ ©©Z��£Z��£ ¾o¾o¦¦z�z� ÄÄZ´^¯Z´^¯ v³v³¦¦ºcºc ¾°³¾°³ ÁÁv�v� ÄÄzÀ-zÀ- Á±¦Á±¦v³v³¦¦ ÄÄZ·Z· �´c�´c ±¦±¦ ¦À$À·¦À$À· ÂÂ v�Z]v�Z] ¾°³¾°³ n«Z�¯n«Z�¯

��ÀÀZ´À°�Z´À°�¦¦ \¿z�\¿z� ♦

zº] �®°¦® ¶º¬�Z� Ávº� ÄzÀº- Á±¦vºº³¦ ÄZ· �´c ±¦ ¶§ v·® ¾¯ °¦z£ ¾o¦z� ÄZ´^¯ ¦° ¾�´c ¬¦z� ²v´¸¯ ÉÇº°�¯

�®º� ¾¯ �¿z�c z¿± ©°º� ¶] ÀZ´À°�¦ \¿z� ²Z�¦ ²¿¦

   stress   workingallowable

Fs
σ

σ=

�ÇZ] ¦�¿° � �v�Z] ²X°�¯ Z³ b�¦ ²¨°¯ ¾o¦z� � 1<Fs

�b�¦ zc ²X°�¯ ¾o¦z� v�Z] zd-°|] Fs ¶# z· � 1>Fs

©©Z��£Z��£�¿Z¯�¿Z¯±¡±¡ ±¦±¦ ª�Zoª�Zo j¿Zd³j¿Zd³ >>Çº°�¯Çº°�¯ ÂÂ b�À³b�À³ z�À¯z�À¯ σ ¢À£¢À£®® z¿z¿®®Z¤¯Z¤¯ ¶]¶] ¬¦¬¦z�z� ¾�zd�¾�zd�®® ÀÀZ¨¯Z¨¯¦¦ ��¶kºc¶kºc �

�®�®zÀ-zÀ- ¾¯¾¯ °¦°¦z£z£ z�³z�³ v¯v¯ ( )c$20 �Àp¯�Àp¯ ÄÄZ¯Z¯® °® °®® ®°¦®°¦v³Zd�v³Zd�¦¦ �¿�¿¦¦z�z� °®°®

ZZºº³³ ©©ZZºº�È��È�¦¦ ZZºº¿¿ Ä°¦Ä°¦xxºººº--°°Z]Z] ¶dsZ´�Z³¶dsZ´�Z³ �¿�¿¦¦z�z� ±¦±¦ ¾�Z³¾�Z³ ¦�¿¦�¿°° �·Z§�·Z§ f�Z]f�Z] ÀÀZ´À°�Z´À°�¦¦ \¿z�\¿z� ±¦±¦ Á®Á®Z d�Z d�¦¦ �

��®®º�º� ¾¯¾¯ ¾o¾o¦¦z�z� v³v³Â°Â° °®°® ¾¨À³Z¨¯¾¨À³Z¨¯´¦´¦ºsºs ±¦±¦²X°�¯²X°�¯

ÀZ´À°�¦ \¿z� °¦v¤¯ ²ÀÀ�c �

��®®º�º� ¾¯¾¯ ²ÀÀ�c²ÀÀ�c ÁÁv´¿v´¿¡¡ ÄÄZ·Z· ¾o¾o¦¦z�z�Ä¦Ä¦z]z] \�Z\�Z´¯´¯ÀÀZ´À°�Z´À°�¦¦\\¿z�¿z� ��¶d�x-¶d�x- ¾o¾o¦¦z�z�©©ZÀ]zlcZÀ]zlc²²Z�Z�¦¦ z]z] �

°®°® ¶§¶§ b�b�¦¦ ÁÁv�v� ¶W¶W¦°¦¦°¦¾¿Z·¾¿Z· ¶¿¶¿Â°Â° Z¯Z¯¦¦ ®°¦®°¦v³v³ ®®ºkºkÂÂ ÀÀZ´À°�Z´À°�¦¦\¿z�\¿z� ²ÀÀ�c²ÀÀ�cÄ¦Ä¦z]z] ¾��£¾��£ `¿`¿Â°Â°¦¿¦¿ ª°�ª°� °®°® �

��v´d�·v´d�· vÀ ¯vÀ ¯ Z·Z·®®z]z]°°Z§Z§ ±¦±¦ Ä°Ä°ZÀ�]ZÀ�]
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Machinery's handbook ,25th edition (p.197) ¾¯º°� ÀZ´À°�¦ \¿¦z� �

ApplicationFs

 Pugsley(1966) ��ºc Áv� ¶À�ºc ¾¯º°� ÀZ´À°�¦ \¿¦z� �

yx
FsFsFs =

 
 

�A,B,C \¿¦z�� Ä°¦v¸.³ �¿¦z� Â Ä°¦®z] Áz¸] �¾o¦z� bÀ À§ ²Z�¦z] ÀZ´À°�¦ \¿z�
xFs:

�D,E \¿¦z�� Ä®Z�d£¦ µ°¦º�Â ¾´°¿¦ �¿¦z� bÀ°·¦ ²Z�¦z] ÀZ´À°�¦ \¿z�
y

Fs:

Characteristic
a

D=

ns s vs
E=ns 1.0 1.2 1.4
E=s 1.0 1.3 1.5
E=vs 1.2 1.4 1.6

avs=very serious, s=serious and ns=not serious
D=danger to personnel
E=economic impact
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Characteristica B=
vg g f p

A=vg

  

C =

vg

g

f

p

 

 
 
 

 
 
 

1.1
1.2
1.3
1.4

1.3
1.45
1.6

1.75

1.5
1.7
1.9
2.1

1.7
1.95
2.2

2.45

A=g

  

C =

vg

g

f

p

 

 
 
 

 
 
 

1.3
1.45
1.6

1.75

1.55
1.75
1.95
2.15

1.8
2.05
2.3

2.55

2.05
2.35
2.65
2.95

A=f

  

C =

vg

g

f

p

 

 
 
 

 
 
 

1.5
1.7
1.9
2.1

1.8
2.05
2.3

2.55

2.1
2.4
2.7
3.0

2.4
2.75
3.1

3.45

A=p

  

C =

vg

g

f

p

 

 
 
 

 
 
 

1.7
1.95
2.2

2.45

2.15
2.35
2.65
2.95

2.4
2.75
3.1

3.45

2.75
3.15
3.55
3.95

avg=very good, g=good, f=fair and p=poor
A=quality of materials, workmanship, maintenance and inspection
B=control over load applied to part
C=accuracy of stress analysis, experimental data, or experience
with similar parts

�¾³º¨�¯ ÀZ°dsZ� ¦¿ °º�³Z�¡ ª]Z§ �¾Zh¯ �

��ºd¯ À±Â Z] z ³ Ó � bÀ�z�

�®°¦® ®ºkÂ ¾�Z�¦ °Z] �ÒÍ ÀZ¨¯¦ � �®°¦® ¦° z ³ Ö �¿Zl´- � ®lo

�b�¦ Áv� ®À�´c ¾�Z�¦ °Z] �ÒÍ ±¦ �À] Ä¦z] �¾�Z�¦ À±Â Ä¦z] z�s ¿È�¦ "ÀWº� ¶] |¸l¯
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Pugsley ³Â°³Â° ¶]¶] ÀÀZ´À°�Z´À°�¦¦ \¿z�\¿z� �

72.2

6.1
:

:

7.1

:

:

:

==














=⇒




=⇒






yx

y

x

FsFsFs

Fs
vsE

vsD

Fs

vgC

pB

vgA

z¿z¿ZZºº�� ÂÂ ANSI A17.1(1978) ®°¦®°¦v³Zv³Zddºº��¦¦ ��ºººº�ºc�ºc Z¸¬]Z§Z¸¬]Z§ Ä¦Ä¦z]z] ÁÁv�v� ¶À�ºc¶À�ºc ÀÀZ´À°�Z´À°�¦¦ \¿z�\¿z� ²¿zd°§²¿zd°§ �

��®®º�º� ¾°³¾°³ ¾.d�s¾.d�s �¿�¿¦¦z�z� ª¯Z�ª¯Z�� ´�´ZsZsÄÄZ·Z·®®z]z]°°Z§Z§²²Z�Z�¦¦ z]z] �o�o¦¦z¯z¯

\\ºº¿¿¦¦z�z� ±¦±¦ Á®Á®Z Z ddºº��¦¦ bbºº��¦¦ ÁÁvvºº�³�³ ¶¶ººÀ�ºcÀ�ºc zz^̂ººd�¯d�¯ ��ººººkk¦¦z¯z¯ ��ºc��ºc ÀÀZ´À°�Z´À°�¦¦ \¿\¿¦¦z�z� ¶§¶§ Ä®°¦Ä®°¦º¯º¯ °® �°® � ¶kºc¶kºc �

��b�b�¦¦ \�Z´¯\�Z´¯ ¾¯º°�¾¯º°�
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:Redundancy ♦
�®®z.³ °Z] ¶�kZ� ª®¦ºo ¸º£Â ¶] zl´¯ �¦|k¦ ¾-®Zd�¦ °Z§ ±¦ ©¦zg¦ ¶§ v�Z] Ä¦ ¶³º- ¶] v¿Z] ¾o¦z�

�¾�¾Zh¯Zh¯ �

�®À�Z] ¾g®¦ºo ¶# z�d´¯ v¿Z] ®º� ¦vk ~¨]zÀ- ±¦ Ä°¦º� ÄÂ°®ºs À¦®°Z- ªÀ¯ ¾¬À«® z· ¶] z-¦ �

�v¯¡ v·¦ºs �À� ¶# v´À^] ¶¯v� \¤� b�¦° b°� ­z# |¯zc ²�Â° `«º« ¾¬¬� ¶] z-¦ �

�®¦® v·¦ºs ­° Ä¦ ¶g®Zo ¶# v¿® ¶¯v� °º�³Z�¡ ª]Z§ z-¦ �

��b�b�¦¦¾�Z�¾�Z�¦¦ Ä¦Ä¦|k|k¦¦ª¯Z�ª¯Z� ¶�À°·¶�À°· Redundant ¬¬z�z� ¦¦¿¿ �

�b�¦ ±ZÀ³ ®°º¯  |k ¦¿ �¤� Ä®Z� �¿¦z� °® Z¯¦ v´d�· °Z] z¿±  |k v´# Z¿ Â® �¾�¾Z��Z�� ¾�Z�¾�Z�¦¦ Ä¦Ä¦|k|k¦¦

�v� v·¦ºs °Z§ ®°¦Â ¾Z��  |k Àv¿® ¶¯v� ©°º� °® ¾Z�� zÀ� ¾�Z�¦ |k �¾�¾Z��Z�� zÀ�zÀ� ¾�Z�¾�Z�¦¦ Ä¦Ä¦|k|k¦¦

��vÀ¿Z°³vÀ¿Z°³ ¾¿Z�Z´�¾¿Z�Z´� ¦°¦° Redundant ÄÄZ¸oz�Z¸oz� ±¦±¦ ¶³º°³¶³º°³ ¶�¶� ��²¿z°c²¿z°c �

�� Reliability ®®Z°d�Z°d�¦¦ bÀ¬]Z£bÀ¬]Z£ ♦

�b�¦ ®Z°d�¦ ª]Z£ ¾³¦|À¯ ¶# ¶] j¿Zd³ �ÀZ´À°�¦ \¿z� �¿z�c ¶] ¶kºc Z] �¾¦ºX�

ªª°°pcpc ªª]]Z£Z£ °°Z]Z] zh§zh§¦¦vovo==
   stress   workingallowable

Fs
σ

σ
¾o¾o¦¦z�z� �¿�¿¦¦z�z� °® Á®°¦Â °°® Á®°¦Â °Z]Z]

�¾�v´¸¯ n«Z�¯ ª°pc ª]Z£ °Z] zh§¦vo �

: (deterministic matrial) ¾��£¾��£ ¾¨À³Z¨¯¾¨À³Z¨¯´¦´¦ºsºsÄ¦°¦® ®¦Ä¦°¦® ®¦º¯º¯ �

®v�d¯ ÄZ· �¿Z¯±¡ j¿Zd³ ¶] ¶kºc Z] ¶§ ®º� ¾¯ ¾cZ��£ vÀ«ºc ¶] zl´¯ Z¸³¡ vÀ«ºc ÄZ¸�Â° zh§¦ Â ©¦|¬� \¬�¦

�®º°³ ²ÀÀ�c ¾¿ÇZ] bÀ��£ Z] ¦° ª°pc ª]Z£ °Z] zh§¦vo À¦ºc ¾¯

:(probabilistic material) ¾«Z°do¾«Z°do¦¦¾¨À³Z¨¯¾¨À³Z¨¯´¦´¦ºsºsÄ¦°¦® ®¦Ä¦°¦® ®¦º¯º¯ �

ÀZº¨¯¦ �Z· ¦À¯¦z� Â Z· ¦Àd�È� �Z· ¦Àd�Ç ªh¯ Ä|¬� zÀ� n«Z�¯ ±¦ Ä°ZÀ�] Â Ä|¬� n«Z�¯ ±¦ ¾��] Ä¦z]

�b - À¦ºc ¾¯ �¤� �¿¦z� ²¿¦ °® �b�À³ z�À¯ ª°pc ª]Z£ °Z] zh§¦vo Ä¦z] �t�¯ Ä°¦v¤¯ ²ÀÀ�c

�b�¦ zd�À] y À¦|À¯ ±¦ ª°pc ª]Z£ °Z] zh§¦vo x% ¾Z°do¦ ¶]
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��¾o¾o¦¦z�z� �¿�¿¦¦z�z� °® Á®°¦Â °°® Á®°¦Â °Z]Z] �

²È§ °® ÄÇº« ¶] Á®°¦Â °Z]�¾Zh¯ ��t�¯ Ä°¦x- °Z]

²È§ ÄZ· ¾«v´� `¿Z� ¶] Á®°¦Â °Z] �¾Zh¯ �t�¯ Z³ Z¿ ¾�®Z�c Ä°¦x- °Z]

��¿¦z� ²¿zcv] ²Z�¦ z] ¾o¦z� �

�¿¦zº� ²º¿zcv] ²Zº�¦ zº] ¾ººo¦z� v´�Z] ¾��£ ¾¨À³Z¨¯ ´¦ºs Ä¦°¦® ®¦º¯ Â �t�¯ Ä°¦x- °Z] ¶§ ¾c°º� °®

�b�¦ �ÎÍÍ ¶] ¦¿®|³ ®Z°d�¦ bÀ¬]Z£ Ä¦°¦®

�®Z°d�¦ bÀ¬]Z£ ²Z�¦ z] ¾o¦z� �

®dº�À� ¾ºº«º^£ ª]Z£ ¾Z°do¦ Z] ¶§ b�¦ ²¿¦ ¾o¦z� »v· �v�Z^³ ²ÀÀ�c ª]Z£ �¿¦z� ²¿zcv] ¶§ ¾cÇZo Ä¦z]

�v´À^³ ¶¯v� ®ºs z°� °® ª°dp¯ ÄZ· Ä°¦x-°Z] zg¦ °®

®Â®Âvp¯vp¯ ©©Z�¿Z¯Z�¿Z¯±¡±¡ ±¦±¦ ®®Z°d�Z°d�¦¦ ª]Z£ª]Z£ j¿Zd³j¿Zd³ «¦«¦ztd�ztd�¦¦ Ä¦Ä¦z]z] Ä°Ä°Z¯Z¯¡¡ ÄÄZ¸�Z¸�Â°Â° ±¦±¦ Á®Á®Z d�Z d�¦¦ �

b�b�¦¦ Z·Z· ¶´¿|·¶´¿|· �¿�¿¦¦|�|�¦¦ ¶lÀd³¶lÀd³ °® Â°® Â ÀÀZ´À°�Z´À°�¦¦ \¿z�\¿z� �¿�¿¦¦|�|�¦¦ ¾®¾®Z�¯Z�¯ ®®Z°d�Z°d�¦¦ bÀ¬]Z£bÀ¬]Z£ �¿�¿¦¦|�|�¦¦ �

��Z·v§Z·v§ ÂÂ Z·Z·®°¦®°¦v³Zd�v³Zd�¦¦ ♦

� (Standards) Z·®°¦v³Zd�¦ �

��t�¯ bÀ À§ Â ¾³º.°· ¶] ¾]Z¿ b�® °º�´¯ ¶] Z·v´¿¦z� Z¿ ®¦º¯ �©Z��£ Ä¦z] ©Z�t�¯ ±¦ Ä¦ ¶�º°l¯

� (Codes) ¾d«Â® ÄZ· ¶¯Z³ ²À¿¡ �

Â bÀ À§ �®z¨¬°� ¶] ¾]Z¿ b�® °º�´¯ ¶] bsZ� `¿Â° Â ¾o¦z� �ªÀ¬pc Ä¦z] ©Z�t�¯ ª£¦vo ±¦ Ä¦ ¶�º°l¯

�t�¯ ÀZ´À°�¦

�¦À³Z¨¯ ¾�v´¸¯ ¨±ºo °® Z·®°¦v³Zd�¦ Â Z·v§ ¨v´´§ ²¿Âvc z^d�¯ ©Z��R¯ Â Z¸³Z¯±Z� �

ISIRI Institute of Standards and Industrial Research of Iran
ISO International Organization of Standardization
DIN Deutsches Institut fur Normung
ASME American Society of Mechanical Engineers
SAE Society of Automotive Engineers.
ANSI American National Standards Institute
AWS American Welding Society
AGMA American Gear Manufacturers Association
AISC American Institute of Steel Construction
AISI American Iron and Steel Institute
ASTM American Society for Testing and Materials
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 Design for Manufacturability (DFM) ��bsZ�bsZ� bÀ¬]Z£bÀ¬]Z£ Z]Z] ¾o¾o¦¦z�z� ♦

®ºÀ£ Â ¾o¦z� »¦v·¦ `°· ÀZ¯|°· °º�] ¶§ �b�¦ bsZ� ÁZ-v¿® Z] ¾º�p¯ ¾o¦z� Ä¦z] ÄÞº«Âvd¯ ¦¿ DFM

�®º� ¾¯ ¶d�z- z�³ °® ¾º�p¯ ©Z¯¦|«¦ Â

�®�®zÀ-zÀ- °¦°¦z£z£ z�³z�³ ®°®°º¯º¯ ¾o¾o¦¦z�z� °®°® ¶´¿|·¶´¿|· ª£ª£¦¦vovo Â ÀÂ ÀZ¯Z¯±± ª£ª£¦¦vovo �

��v´§v´§ ¾�¾� vÀ«ºcvÀ«ºc ÄÄº�º� ¶]¶] ¦°¦° zÀ�¯zÀ�¯ ²¿zd²¿zd³Z�³Z�¡¡ ÂÂ ²¿zd�¿z�²¿zd�¿z� �

��v�Z]v�Z] ¶d�¶d�¦®¦® ¦°¦° ÀÀZ¯Z¯±± ª£ª£¦¦vovo ÂÂ ¶´¿|·¶´¿|· ª£ª£¦¦vovo Z]Z] ¾ À§¾ À§ ©©Z�¿Z¯Z�¿Z¯±¡±¡ Â ÞÂ ÞZd³º¯Zd³º¯ bÀ¬]Z£bÀ¬]Z£ �

��v�Z]v�Z] °¦±°¦±Z]Z] °®°® b]Z£b]Z£°° ª]Z£ª]Z£ Â ÄÂ Äzd�¯zd�¯ ÄÄZ·Z·±±ZÀ³ZÀ³ ÄÄº.t�Z�º.t�Z� �

¶¶ºº]] ¾.¾.ddºº�]�] °¦±°¦±ZZºº]] °®°® ¢¢ººÀ�ºcÀ�ºc ²¿²¿¦¦z]z]ZZºº´]´] �®®�®®zzºº-- ¾¾ºº¯̄ ��ttºººº�¯�¯ ¾o¾o¦¦z�z� `¬oz¯`¬oz¯ °®°® bsZ�bsZ� ÄÄZ·Z· ¶´¿|·¶´¿|· zh§zh§¦¦ �

��®°¦®®°¦® ¾o¾o¦¦z�z� ¾.³º.#¾.³º.#

 

reciprocating power saw
 (a) Original design, with 41 parts and 6.37 min assembly time.
 (b) modified design,  with 29 parts and 2.58 min assembly time.
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Design For X

 

 

DFA: Design For Assembly

DFT: Design For Testability

DFQ: Design For Quality

DFR: Design For Reliability

DFS: Design For Serviceability

Design For 


