
Analyzing Belt Pin Failures 
integral components of furnace link belts, belt pins fail by distortion 
and fatigue. Apparent causes of premature failure include onneal- 

I ing and grain size variations. 

I By BRUCE MeLEOD 

Fig. 2 - Though representing the same 
heat of material in the same applica- 
tion as the pin of Fig. 1, this pin was 
only slightly deformed O'crankshafted") 
after the same year of service. The 
cause is attributed to a different an- 
nealing cycle - unlike the pin of Fig. 
1, this pin had fine, well dispersed 
carbides, shown at 250x in the micro. 

Belt pins of RA 333-SA are still straight even though the belt had to be scrapped. 
It served more than five years in a furnace operated between 1,550 and 1,650 F. 

I n '  heat heating furnaces, link 1,y mechanical fatigue. 
helts often fail because the pins dis- Alloy content - a highly alloyed 
tort, opening gaps between Links, into rnate~ial (such as RA 333-SA) will re- 
which small parts become wedged. sist crankshafting better than other 
This distortion, called "crankshafting heat resisting alloy materials regard- 
(Fig. I), is affected by the following less of their grain size. 
conditions: 

Annealing times, temperatures, 
and quench method - they affect car- 
bide distribution in belt pin alloys. 

Grain size - depending upon the 
strengthening mwhanism, an optimum 
grain size may be reached, beyond 
which coarser grains do not neces- 
sarily add shear strength or resistance 
to crankshafting. In fact, a coarser 
grain material may fail more rapidly 
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What Causes DistortionP 
Distortion of belt pins results pri- 

marily from creep in shear which 
occurs between adiacent links. Shear 
loading produces b o u t  the same de- 
gree nf creep at approximately one- 
half the stress level that would be 
required to cause creep with longi- 
tudinal loading. Belt pins, as a mn- 
sequence, are more susceptible to 
creep than the links themselves, which 
are stressed in tension. 

During each cycle through a fur- 
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