
 

CH.6-Shaft Accessories 

1- Keys  

 

 

 

 

 

 

 

 

 

 



 

7-6-2- Shaft Couplings 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7-6-3- Fits and Tolerances 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 Chapter Eight: Screws and Fasteners 

The Mechanics of Power Screws: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 8–3 Preferred Pitches for Acme Threads ( المفضلة الخطوة )  

 

 

 

  

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Acme Threads Screws 

  

 

 



Relation Between the Nut Speed and the Screw Speed 

 

 

 

8-2: Threaded Fasteners البراغي 

  

 

8-2-3 Joints—Member Stiffness 

  

 

8-2-4 Tension Joints - The External Load 

 

 



 



 

 

 

 

8-2-6 Statically Loaded Tension Joint with Preload 

 

 

  

 

 

 

 

 



8-2-9 Shear Joints With Eccentric Loading (Bolt Groups) 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 

 

 

 



Ch. 9 Welded joints 

1- Butt Welds    2-Fillet Welds 

 

   Stresses in Welded Joints in Torsion

 

Torsional Properties of Fillet Welds* 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Stresses in Welded Joints in Bending    

 

 
 

 

 



Bending Properties of Fillet Welds* 

 

 

 

 



The Strength of Welded Joints 

Minimum Weld-Metal Properties 

 
Stresses Permitted by the AISC Code for Weld Metal 

 
Fatigue Stress-Concentration Factors, Kfs 

 



 

 

 

 

 



Ch. 10 Springs 

𝜏𝑚𝑎𝑥 =
𝑇𝑟

𝐽
+

𝐹

𝐴
            ,  𝜏 =

8𝐹𝐷

𝜋𝑑3 +
4𝐹

𝜋𝑑2             ,          spring index 𝐶 =
𝐷

𝑑
                     𝜏 = 𝐾𝑠

8𝐹𝐷

𝜋𝑑3 𝐾𝑠 =
2𝐶+1

2𝐶
   

The Curvature Effect: 𝐾𝐵 =
4𝐶+2

4𝐶−3
   ,   𝜏 = 𝐾𝐵

8𝐹𝐷

𝜋𝑑3
   ,  Deflection of Helical Springs : 𝑘 =

𝐺𝑑4

8𝐷3𝑁𝑎
=

𝐺𝑑

8𝐶3𝑁𝑎
 

Table 10–1: Dimensional spring formulas. (𝑁𝑎=Number of Active Coils) 

 

Stability  

𝐿0 < 2.63
𝐷

𝛼
   ,   D: the mean coil diameter,    𝛼: a constant depends on end-condition as shown in the table 10–2 

Table 10–2 End-Condition Constants a for Helical Compression Springs* 

 

𝑆𝑢 =
𝐴

𝑑𝑚 , 0.35𝑆𝑢 ≤ 𝑆𝑠𝑦 ≤ 0.52𝑆𝑢 , 

 



 

 

Fatigue Loading of Helical Compression Springs :  

the torsional endurance limits for infinite life of spring steels are those reported by Zimmerli, 

Unpeened: 

𝑆𝑠𝑎 = 35 kpsi (241 MPa)        𝑆𝑠𝑚 = 55 kpsi (379 MPa) 

Peened:  

𝑆𝑠𝑎 = 35 kpsi (398 MPa)        𝑆𝑠𝑚 = 55 kpsi (534 MPa)       

 𝑆𝑠𝑒 =
𝑆𝑠𝑎

1−(
𝑆𝑠𝑚
𝑆𝑠𝑢

)
2  , 𝐹𝑎 =

𝐹𝑚𝑎𝑥−𝐹𝑚𝑖𝑛

2
      ,𝐹𝑚 =

𝐹𝑚𝑎𝑥+𝐹𝑚𝑖𝑛

2
    , 𝜏𝑎 = 𝐾𝐵

8𝐹𝑎𝐷

𝜋𝑑3     , 𝜏𝑚 = 𝐾𝐵
8𝐹𝑚𝐷

𝜋𝑑3   

 

 



(a) Gerber criterion:  

𝑛𝑓 =
1

2
(

𝑆𝑠𝑢

𝜏𝑚
)

2

∙
𝜏𝑎

𝑆𝑠𝑒
[−1 + √1 + (

2𝜏𝑚𝑆𝑠𝑒

𝑆𝑠𝑢𝜏𝑎
)

2

] 

(b) Goodman line 

𝑆𝑠𝑒 =
𝑆𝑠𝑎

1 −
𝑆𝑠𝑚

𝑆𝑠𝑢

 

 

 


