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OTTAWA 	January 26, 1945, 

R  v 'ORT 

of the 

CX.; DR.0S3ING AND  IL:TM:UW:1CA',  LABORATORIES. 

Investiation  No. 1784. 

Microscopic Examinution of Twenty-Two Samples of 
Austenitic Manganese Steel. 

.2E1Lln of_Meguest  and Obife of  InvelnEAULa: 

In connection with an inve5t4;ation of austenitio 

manganese  steel samples requested ey the Sorel Steel Foundries 

Limited, Sorel, Quebec, a second lot, of twenty-two (22) sam-

ples, was received from this company on January 15 0  1945, ,The 

samples are  markd  by nurdo3rL n to 70 inclusive, U, and.  

The Sorel Steel Foundries Limited requested 

only  a microscopic examination or these samples and photomicro-

graphs of  those which have a normal austenitic nicrostructure. 

No further investigation  of the nechanical properties was 

required. 

•■••••■•••■■•■••■•••• 

The microscopic examination of the first lot, Specimens 
Nos, 36 to 50, is reported in 00D,M0L. Investigation 
No. 1778, dated January 17, 1945. 



I. 

Morose...9.aq 2.xaeination: 

Examination of suitably prepared microspecimens 

showed that the microstructure of the twenty-two eamplea 

could be clamaified into three groups, as follows: 

A. SP,-1£.1" .-O 	c1  rnber9 2  
60 r; 64 65 87  and GS  which had a normal 
auerîu . e m °restructure wita. no evidence 
of free carbides. 

Photomicrographs of these,rnicrostructurea,  at 

X100 magnification, aro shown in Agures 1 te 13 e  

inclusive. 

E. Si mples numbered  51  63  70 and  73,› in which 
mfcrosfiuctUrcs occasionèi  sillrparticles 
a free carbide are pretent  at the austenitic 
grain boundaries (see PiguIs 14), 

When those specimons  are examined at lower 

magnification, such as 100  diameters, the structure 

appeara to be normally  austenitic,  Particle& 	 - 

free carbide  are only obaer,fed at magnifications of 

1000  or  hii;ber. Sin e the particles are very amall 

and do not fore a  contiLuous film about the  rein 

boundaries, the .11crostructure  ma  y be considered 

satisfactory  but is indicative  .of marginal'hoat 

treatment. 

Photomicrographs of these microatructures, 

at  X100  magnification, are  shown in  Piguree 15 to 18, 

C. Sam lee  numbered  5Eix.. 61..empfj,„nd 	in which 
norostructurea relatively large particles  of 
free carbide  were  present, both in and at  the  
boundaries of the austonite grains (see Figures 
19 and 20). 

The 	ples  in thia  group hnve not a normal 

austenitic microstructure, because of either hnproper 

heat treatment or Improper chemlcal composition. 

k  •••■••• 
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Twonty-two samples  of auatenitic manganese steel 

were examined. 

1. Specimens Nos. 52, 53 9  54, 55,  56, 57,H59,  60, 

62, 64, 65, 67 and 68 have a normal austenitic microstructurec 

2, Specimens Nos, 51, 63, 70 and 73 have an 

austenitic microstructure which may be . considered  satisfactorj e  

but occasional particles of free webide at the grain boundaries 

indicate marginal heat-treating practice.' 

3, Z;pecimens Nos.  58, 61,  66, 69 and 72 do  not -nave 

a normal austenitic  microstructure. 
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Figure 3. 
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SAMPLE NO, 54. SAMPLE  NO, 55. 
WM. 
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SAMPLA ÀO.  57. 
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SAMPLii NO. 56. 
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SAMPLE NO. 52. 
.1•••  

SAMPLE NO, 53. 
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Al]. of above phetomicrographe at X100 9  
etched  in 2 per cent nital. 
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SAMPLE  NO 65, 	 • 	SAMPLI  NO. 67. 

All of above photomicrographs at X100, 
etched ln 2 per cent n5.tal. 
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ZIEm£8_12 . Figure 16 
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.X100 e  etched in 2 
per cent nital. 

X100, etched in 2 
per cent rate. 

SAMPLE NO. 51. SAMi:Lic. NO. 63< 

;.. ■ 	: 

X100, etched in 2 
per cent nital. 

SAMPLE NO0 68. 

X1000, etched In 2 
par cent nital. 

SAM?Li NO. 51. 

flmall globular carbidea at 
austenitic grain boundaries. 
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Figure

X100, etahed in 2
per cent n1tal.

SA.MPUL NO. M,

Figure 19.

xloo, atched in 2
per cent nital.

SA1dPI,E NO. 66 0

Note relatively large
globular carbides

in auetenite graine.
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X1.00, etched in 2
per cent nital.

SAIN1Jt'J,ls' NOe 73.

Figur e 20.

e

X500, atch©d in 2
per cent nitalo

SAMPL.s NO, 72.

Typical arrangement of
carbides found at all

grain boundarieao


