
 

 

INSPECTION OF RIVETED 

BOILERS
 

The National Board 
October 2018 1 



 

 

  

  
 

Typical Plate Steel
 

• S-1-Firebox or flange quality, minimum 
strength 55,000 psi (1914 ASME code). 

• Equivalent to A70 ( in 1931) 

• SA 212 B split into 516 (fine grain and 
greater toughness) and  515 (course 
grain) in 1967 
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Types of steel ingots
 

• Rimmed steel - ingots have a rim of pure iron 
material free of defects. Conversely impurities 
tend to concentrate in the middle section of the 
ingot. This feature persists through the rolling of 
a plate. Therefore, the core is less pure than the 
superficial layers. This provides an advantage 
for fillet welds, cold forming and rivetting. 

• Semi-Killed and Killed  steels have no rimming 
and are homogeneous in nature. 
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Comparing  Ingots
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Limitations of Longitudinal Joints
 
(from ASME Sect I 1971)
 

• Joints of a shell or drum greater than 
36”ID shall be butt or double-strap.( PR­
16.1) 

• Joints of a shell or drum less than or equal 
to 36”ID may be lap-riveted when MAWP 
does not exceed 100psi.(PR-16.2) 

• Some jurisdictions have a time limit on the 
life of a riveted lap joint. 
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Minimum Thickness of Buttstraps
 
as per 1971 ASME Section I
 

and 2017 Sect I PR -9
 
Required Thickness Min. Thickness  of  

Buttstraps 
1/4, 9/32, 5/16, 11/32 1/4 

3/8, 13/32 5/16 
7/16, 15/32 3/8 

1/2, 17/32, 9/16 7/16 
5/8, 3/4 1/2 

7/8 5/8 
1 11/16 

1-1/8 3/4 
1-1/4 7/8 
1-1/2 1 6 



  

  

Tables in NBIC Part 2 

Supplement S2.10
 

TS x t x E/R x FS 

TS=  tensile strength  (  55,000) 
FS=  Factor  of  Safety  (6 ) 
 
E=  joint eff  of 58%
 

R= inside radius of shell
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Types of rivet steel
 

• SA-31(dropped by ASME for a time but 
back by popular demand) This spec has 
better expansion/ductility characteristics 
than SA-36 

• SA-36 created after 1960. ASME Section I 
2005 Add. Requires this material to meet 
all test requirements for SA 31. 

• NBIC allows SA 675 as alternative 
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RIVETS 

ASME B18.1.2 also 
provides acceptable forms 
of finished heads 
This chart is also in NBIC 
Part 3 Figure S2.13.13.4-a 
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Patch Bolts
 
Part 3 Figures 
S1.2.8 and 
S2.13.6 
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Types of Lap joints
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  Types of Buttstrap joints
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Mud rings
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Caulking tool
 
Used to seal the joint from a corrosive atmosphere. This important to 

prevent crevice corrosion cracking. 
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Part 3 fig S2.13.13.1 



Stays 
and 
Braces 
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 More
 
stays
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Stay Brace
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Staybolts
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Types of Rivet & Plate Failure
 

Intergranular corrosion cracking at rivet holes also. 19 



Bulges
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 Fusible
 
plugs
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Leaks
 
•	 *Leaking rivets should be re-caulked. 
•	 *Small cracks are drilled at each end and 

patched (or welded). 
•	 *Joints should be re-caulked (welding 

should be a last resort and should be 
minimized). 

• Leaking tell tale holes in stays indicate a 
broken stay 

•	 *All of these methods should be approved 
by the jurisdiction before work begins. 
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Weld repairs
 
• Small seal welds instead of caulking are 

OK with a qualified welder and procedure. 
However, heat treatment may be required. 

• Full penetration welds should be 
monitored closely because of the potential 
of welding to rimmed steel. 

• Dye penetrant exam before welding is 
recommended 
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    Before welding the riveted lap joint
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    After welding the riveted lap joint
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