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Description of Shaftn: 

Jroken shaft (rear). 
Long shaft (front). 

f.igur~~. 

f',,>pear nce of Fr cture. 
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(Description of 0ha t, cont'd) 

The material epec1f1ed is SoAoE• 4640 steel,heat

treated to a Brinel ha.rd.ness of 290-:530. 

Figure 2. 
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B1•oken Shaft ,. 262-269 B .H. N. 

Long shaft - 229 B.HoN. 

Dimensions: 

The hole in the end of the shaft (Figure 3) was 

not to s·oecificat1one In the broken shaft an eccentr1c hole 

over 2 1nches in depth had been bored. In the long shaft a 

hole a.bau t 1-7/8 inchea deep was found. 
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Discussion: 

D1stort1on of the splines at the point of fa1lure 

1nd1cated: 

1- The shaft 1s sort. 

2. Forces exceeding the elastic 11m1t or yield -
point of the material have been exerted. 

~. Fatigue failure must have started from the 

centre of the shaft. 

The smooth fatigue fracture ext ends from the centre 

of the shaft to within 1/8 inch of the outside surfaceo 

Apparently the starting point for the fatigue crack was the 

bottom of an eccentric hole in the shaft. 

Fa igue strength in soft steel 1s roughly proportional 

to hardness and tensile strengtho The yield in torsion and the 

fatigue strength of tb.1s shaft would be considerably higher if 

the spec1f1ed hardness (290=330 B.HoN 0 ) had been obtainedo 

~'hile soft steel has a h1gh single-blow impact 

resistance, it fails under low loads in conditions of repeated 

alternat1ng 3tress. 

Con cl us ions : 

1· The transmission shaft failed due to fatigue. 

2e Fatigue failure was accelerated by: 

(a) Strains exerted on the shaft whioh sometimes 
exceeded its elastic limit. 

(b) Low elastic limlt 1n the shaft due to 1ts 
low Brinell hs.rdness. 

(c) An eccentric hole, ending at a highly 
stressed part of the shaft, served as 
a focal point for the atart of ratigue 
cracking. 

~- The she..ft should be made barder and should be 

sol1d at the point of maximum stress. 
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