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Introduction: 

In a previous investigation (see Investigation 

Report No. 2039, dated April 29, 1946), the fatigue strength 

of three magnesium alloys, AZ92X, AZ6OX and AZ63X,was deter-

mined at 107  reversals. 

In the present work, however, the fatigue strength 

of the magnesium alloys investigated was determined at 108  

reversals. All values given in this report  were  determined 

on Moore High Speed Rotating Beam Fatigue Testing Machines 

operated at appro;Umately 10,000 r,p.m, 

The magnesium metal used in these tests was pro- 
. 

diredle the 'Perrosilicont process in the plant of Dominion 

Magnesium Limited at Haley, 0ntario. 
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Chemical Compositions ..... 

The four alloys used in this investigation had 

the following chemical compositions 

TABLE I, 

s 	 Anar%fsis lil Per Oent - 	g 
Alloy.  sl,lelt 	Chemical 	. . 	Spectroranhiv 	g 

AZ927, 	jj 9,17 2,08 0,38 0,001 00010 <0004 0,001 Balane 

AZ91X jK 956 0,45 0;59 0,003 0,0134,004 0,002 n 

AZ8OX 	jH 0,45 0,40 0,59 0,001 0„01140,004 0,003 	
efi 

A7,63X 	jf 5,88 3,12 0,33 0,002 0002£1 4p 0 004 000015 U 

Rc›tatiwyj3ending,Fatigue_Testr> 

The test specimens used were  standard Moore fatigue 

test yleces. The specimens were first given a smooth machine 

finish and thon polished longitudinally with 00 emery paper. 

The alloys were then tested ta 108  cycles The  recuite on 

four "as cast" magnesium alleys are given in  Table II. S-K. 

fatigue curves of those alloys are shown in the chart, 

Figure 1, on Page 3. 

(Figure 1 comprises Page 3, ) 
(Table II follows on Page 4,) 
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AZ92X JJ-15 
14 
11 
15 
17 
18 
12 

	

11,2 	16,000 

	

8.7 	14,000 

	

7.4 	13,000  

	

7.4 	13,000 

	

7,4 	13,000 

	

6.5 	12,500 

	

5.9 	12,000 

528,000 
6,460,000 

13,881,000 
36,641,000 
32,488,000 
108 
108  
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(Rotating Bending Fatigue Tests, conttd) - 

TABLE II. 

Applied Applied Number 
Alloy Specimen Load, 	Stress, 	of 
Symbol  Number 	EfluaÊs_ D.S.i. Reversals Remarks 

Broke. 

ft  

No break. 
n 

AZ91X JK-14 
12 
11 
15 
16 
13 

AZ8OX JR-41 
42 
43 
48 
44 
45 
46 
47 

	

11.2 	1 6,000 

	

8.7 	)4,000 

	

7.4 	13,000 

	

7.4 	13,000 

	

6.5 	12,500 

	

5,9 	12,000 

	

10.2 	150 000 

	

7.4 	13,000 

	

7,4 	13,000 

	

6.1 	12,000 

	

6.1 	12,000 

	

4.7 	11,000 

	

4,7 	11,000 

	

4.7 	11,000  

165,000 Broke. 
7,750 0 000 	" 

28,276,000 	" 
24,908,000 	" 
108 	No 	break. 
108 	 n 	n 

744,000  Broke. 

	

34,959,000 	" 

	

7,655,000 	n 

	

8,140,000 	 " 

	

40,835,000 	 " 

	

4,703,000 	 " 

27,880,000 
108 	No break. 

AZ63X JI-41 
42 
44 
45 
46 
43 

10 4 2 	15,000 
7,4 	14,000 
6.1 	12,000 
6.1 	12,000 

11,500 
4.9 . 	11,000  

843,000 
24,067,000 
2,930,000 
33 927,000 
10b,  
108  

Broke. 

No break. 
Ili 

Summary:  

The  fatigue  strengths,  in  pounds per square inch  at 

one hundred million reversals, of the foi "as cast" alloys 

investigated are shown in Table  III,  together with  valueà 'pub-

lishede by Dow Chemical Company for AZ92X and AZ63X alloys. 

(Table III appears) 
(onFe 5 .  

In "The American Foundryman," A.F.A. Official Magazine, 
October 1945, page 42 0  table 2. 



TABLE  III.  

Heat 
Treatment 
-------- 

Ac,Ce 
fi 

St 

It 

it 

It 

Endurance Limit at 
108  Revereals L  

12 9 500 
13 9 000 

12 9  500 
 119 000 

11,500 
109000 

Laboratan 

B.  of M. 	02X 
Dow 

B.  of 	 91X 
of  M. 	BOX 

B. of  M. 	63X 
Dow 

P41.e 5 - 
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(Summary, conttd) - 

Famarks: 

An examination of the test rssults given in Table  II 

shows a  considerable scatter; However, it will be noted that 

the fatigue  values  of  the alloys produced in  these Laboratories 

are equal, and  in  some  cases superior, to values raportad 

for similar magneeium alloys produced by Dow Chomical Company. 
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