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Abstract 

A microscopic ezamination wade on 

five 2tu•s which had falled promaturiDly 

In fatieue tests revealed no evidence 

of faulty machining. It did, however, 

diseeso the presence of long stringers 

of non-metallic :Inclusions which may be 

reponsible for the failures. 
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Research  on  Optimira  Thread Form for Proposed • 

Pelslo-American-Canadlen  Screw tibread. 

PART V. -  teta11urica1 xamination of Five 
Low-Tensile Threaded Stude, Palled in Fatigue. 

Orien  of Material  and 0bt2ct  or investietion: 

In  April and  May of 1946, the broken portions of 

five studs which hed failed prematurely in  the above fatigue 

teste, were submitted  for a  metallurgical examination in 

order to determine the possible reasons for such failures. 

Loimitudinal sections  .were  cut from each of the specimens 

submitted. The following  table  gives the numbers of the 

test specimens, the load  range enployedand the number of 

cycles elapsed before failure: 
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(Chemical Examination, contvd) - 

stud No. L U2/50 The w:ulults are as follown 

(4 .kees 

Carbon 	- 0 0 20 
Manganese - 0 0 74 
35 1.1.con 	- C 20  
Sulphur 	- 0024 
Phosphorus - 0 0 010 
nckel 	- Traco. 
Chromium 	Nil. 
M.6.,_ybdenum - Trace. 

Microsoop,p_Examinationg 

Figure 3, taken at n:°)0 magnification, shows e YPCi 

sat 0actery thread. 

. Figure 4, taken at X50 magnification, shows the 

microstructur of the steel and the form of tbroad. 

Figures 5 and 6, taken at X100 ma3nif1cation, show 

typical ..Incluoions oncountered in the sto;o1,, 

Figwe 7, taMm at X1 U0 mautification, shows typical 

non-weballU: inclusions extend.s into the threaded area °  

Figure 8, takon at X100 magnification, shows cracks 

In the centre of stud Woo L 5135/5 following the paths of .  the 

inclusions at right angles to the fracturo. 

Figure 9 shows the appoaranoo of inclu>35.ons in 

2tud No. L 5B3/5, at X6 magnification. 

Widures 3 to 9 follow, ) 
( on Pages 4 to 7. Tent) 
( is . rewomed on Page Y. ) 
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(Microscopic Examination, cont , d) - 

nears 3 * 

• 

X30, unetched. 

LATHE-CUT, LOW TENSILE, 55° STUD 
(NO. L 3B2/5) SHOWING A TYPICAL 

SATISPACTORY THREAD. 

X50,  nital  etch. 

LATHE-CUT, LOW TENSILE, 55 °  STUD 
(NO. L 3B2/5) SHOWING MICROSTRUC-

TURE.AND FORM OF THREAD. 
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(Microscopic rxamination, coatid) - 
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X100, unetched. 

LATHE-CUT, LOW TENSILE, €5 °  STUD 
(NO. L 583/6) SHOWING TYFICAL 

INCLUSIONS. 

FI,Kure 6. 

•  ••• 

X100, unetched. 

LATHE-CUT, LOW TENSILE, 65° STUD 
(NO.  L 583/3.  SHOWING INCLUSIONS. 
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(Microscopic ii,xaminatIon, conttd) - 

4.  

X100, unetched. 

LATHE-CUT, LOW TENSILE, 55° STUD 
(NO. L 3132/5) SHOWING TYPICAL 
LON-METALLIC INCLUSIONS EXTEND- 
ING INTO THREADED AREA. 

ns:are 8. 

• 

X100,  unetched. 

LATHE-CUP, LUd IMNSILE, 65°  STUD 
(ro. L 5E3/3) CRICKS IN CENTRE OF 
STUD FOLLOWING THE PATHS OF THE 
INCLUSIONS AT RIGHT ANGLES TO THE 
FRACTURE. 
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(MicroScopio Examination, contid)  - 

Fi7ure 9. 

X6, unetched. 

Le.THE-CUT,  LOW TENSILE, 65 3TUD 
(NC. L 5133/3)SHOWING INCLUSIONS? 

Discussion and Conclusions: 

The form of the threads as revealed by .  the 

nicroscopic examination was found to be satisfactory in all 

five studs (see Figures 3 and 4)., and no evidence of faulty 

machining was apparent. however, the microscopic examination 

revealed the presence of long stringers of inclusions (see  • 

Figures 5, 6, and 7). The majority of these stringers were 

located in the centre of the studs but somc were found to 

exist near the surface. The presence of such striners 

extending into the threaded areas  (sec Fir:ure 7) ma:;  be 

responsible f orthe premature failures cf thc studs in 

question. 

The cracks, shown in Figure 6,  which  ocCur •:lear  the 

centre  of the  stud  at riht  angles  to  the  break  appear  to 

l'ollow  the  path  of the inclusicns  in  th  a steel. 

Althou3h the  microstructure  (sec  Fi7,ure  4) and the 

chemical analysis are satisfactory, the presence of excessive  
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(Discussion  alLj  Conclusions, cont'd)  - 

quantities of  Inclusions is  hihly  undesIralo and  can  on1y 

be detected by  a micro3cic examination. It wou1-1 therefore 

appear desirable to subject samples of steel which are  to be 

used for fatigue tests to a thorough microscopic exwlination. 
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