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MIL-STD-2189(SH) 
SECTION 243-1 

FOREWORD 

1. This military standard is approved for use by the Naval Sea Systems 
Command, Department of the Navy, and is available for use by all Departments 
and Agencies of the Department of Defense. 

Beneficial comments (recommendations, additions, deletions) and any 
pertinent data that may be of use in improving this document should be 
addressed to Commander, Naval Sea Systems Command, SEA 03R42, 2531 Jefferson 
Davis Hwy, Arlington, Va 22242-5160 by using the self-addressed 
Standardization Document Improvement Proposal (DD Form 1426) appearing at the 

2. 

_ _  
end of this document or by letter. 

3. 
in a design data sheet (DDS) 243-1, but are now being published as part of a 
supporting section of MIL-STD-2189(SH) to promote its wider availability 
throughout the Department of Defense. 

The design methods presented in this document were formerly presented 

ii 

-
-
`
,
`
,
,
`
,
`
,
`
,
`
`
,
`
`
`
,
`
`
,
`
,
`
`
,
,
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



MIL-STD-2189(SH) 
SECTION 2 4 3 - 1  

CONTENTS 

Page 

Paragraph 1. 

1.1 
1.2 

2 .  

2 . 1  
2 . 1 . 1  
2 . 1 . 2  

2 . 2  
2 . 3  

3 .  

3 . 1  
3 . 2  
3 . 3  

4 .  

4 .1  
4 . 2  
4 . 3  
4 . 4  
4 . 5  
4 . 6  
4 . 7  
4 . 8  
4 . 9  

4 . 1 0  
4.11 
4 . 1 2  
4 . 1 3  
4.14 
4 . 1 5  
4 . 1 6  
4 . 1 7  
4 . 1 8  
4 . 1 9  

4 . 2 0  
4 . 2 1  
4 . 2 2  
4 . 2 3  

4 . 2 4  

1 

1 

SCOPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1  

2 

2 
2 

2 
3 
4 

5 

5 
5 
9 

GENERAL REQUIREMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

Design, requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
Material selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
Waterborne -vs- line shafting . . . . . . . . . . . . . . . . . . . .  10 
Solid or hollow shafts . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
Hollow (bored) shafting . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
Shafts with multiple bores . . . . . . . . . . . . . . . . . . . . . . .  10 
Design nominal outside diameter of shafting . . . , . . .  10 
Nominal outside diameter of waterborne shafting.. 10 
Nominal outside diameter of line shafting and 
thrust shaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  
In-air and waterborne conditions . . . . . . . . . . . . . . . . .  12 
Bearing support points ............................ 1 2  
Design torque . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  
Steady and alternating stresses , . . . . . . . . . . . . . . . . .  1 2  
High localized stresses . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  
Alternating (vibratory) torsional shear stresses. 1 3  
Vibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  
Gravity moments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 
Shaft bore components . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 
Bending stresses and moments for waterborne 
shafting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 
Shaft bending stress limit . . . . . . . . . . . . . . . . . . . . . . .  14 
Factors of safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 
Treatment of clad weld inlays . . . . . . . . . . . . . . . . . . . .  14 
Submarine shaft sleeve groove-resultant 
alternating stress limit . . . . . . . . . . . . . . . . . . . . . . . .  14 
Propeller nut shaft threads undercut . . . . . . . . . . . . .  14 

APPLICABLE DOCUMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Government documents . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Specifications and standard . . . . . . . . . . . . . . . . . . . . .  
Other Government documents, drawings, and 
publications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Non-Government publications . . . . . . . . . . . . . . . . . . . . .  
Order of precedence . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DEFINITIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Usual meanings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Abbreviations and symbols . . . . . . . . . . . . . . . . . . . . . . .  
System of units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

iii 

-
-
`
,
`
,
,
`
,
`
,
`
,
`
`
,
`
`
`
,
`
`
,
`
,
`
`
,
,
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-


