Welding, Bonding, and the Design of Permanent Joints

Shigley Chapter 9

Outline

Chapter 9: 

I. Rivets

A.) General

1) Efficiency  -- high (Compare w/ bolted joint) see diagram in class
2) Cost – Less than bolts and can be used with high speed riveting machines

B) Pretension 

· Red hot when installed – old type structural rivets

· Installation mechanism mushrooms and cinches connections

C) Disadvantage – destructive disassembly (for permanent joints)

D) Types 

· Tubular – Examples in class

· Blind – Examples in class

II. Welding

A) General – Metallurgy

· Welding potentially heat treats the base metal 

· This process generally changes the metallurgical structure 

· Can have a heat affected zone in the base metal outside of the welded region

· The head affected zone can have a significantly altered strength

· Steels that don’t heat treat are excellent candidates for welding example: carbon steels with < 0.3% carbon
B) Weldable Materials – (OH in class)

1) Low Carbon Steels – excellent candidates

2) Alloy Steels – weldable but may require preheat/post heat

3) Aluminum, etc.

C) Welding Symbols – see pages 458-460
D) Welding Geometry

· Butt weld  -- Examples in class

· Fillet weld – Examples in class

E) Stress Analysis  -- general

· Always follow codes that pertain to the application 

· Simple conservative model for fillet weld stress

· Based on the shear stress at the minimum throat area

· Equation for shear stress:
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where At  is the minimum throat area = 0.707 hl

and h is the weld leg height and l is the length of the weld

use for tensile or shear applications

Example problems – in class

· Torsion induced stresses --- see pages 464 – 468
· Bending induced stresses --- see pages 469– 471

· AWS and AISC code strength values and fatigue factors pages 472-473.

· Some examples problems of static loaded weldments using tables 9.3 - 9.6.

F) Resistance weld (spot welding, seam welding) p. 480
III. Other Joining Methods

A) Brazing and Soldering

1) Surface preparation is important

2) Include mechanical engagement if possible

3) Temperature limit

B) Adhesives
· Surface preparation is critical

· Include mechanical engagement if possible

· Enhance surface contact area * (see fig. 9-28)

· Good design practices for adhesive bonding (see fig. 9-32)

· Good design requires that adhesive joints be constructed that the adhesive carries load in shear rather than in tension across the bond surface.

· Temperature limit
* “personal experience story”
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