





3, The resulte of the metallurrical examination are as follows:

8. Brinell hardness. 'n carefully ground surfaces and cross
sections Brinell hardness tests were made, The values renorted are based
upon the average of five surface and five cross sectional readings, equi-
diatantly spaced throuzh the rection., The rasults are ziven in Taedble I,
In all cases, the sammles were heat treated to a falrly uniform hardness
alonz their respective surfnces and cross sections,

b. Practure tests for steel soundness and fidbre fracture tests
for revealins response to haat treatment. On sections 3/4x8x10" fracture
teats were made on the pronarl:- notched sections and then rated with respect
to stesl soundness and heat troated econdition (See Table II for results of
tests). With the excertisn > samle Nos, 70, 179, 171 ~nd 172, the
balance of the samples had satisfactory fractures with resrnect to steel
soundness. Completely filroue fractureg were noted in all samples except

No. 57 'mich revealed a mixed fracture.

&. Chemical pnnlvses. The chemical analyses obtained of samples
were as follows:

Chemical Composition
Sgmple Yo, C Mn_ 54 _S P Ni Cr Mo Va Cu _A1 B

~8 .30 1,55 .29 .021 ,020 Nil ,49 .21 Trace ,13 ,06 ,00L
70 .29 1,56 ,27 ,021 ,020 Ni1 48 .20 Trace ,12 ,06 .0OM

4. Macroscopic exanination. Sections were cut fron samples and
macroetched in a hot acld solution (50% HC1 4 50% H50) for fifteen minutes,
Sections 63 and 65 were free from nonmetallic inclusions while No, 70 showed
evidence of centerline stringer laminations. Nos. 59 and 172 were compara~
tively clean with s)me cent:rline sesresation. HNo. 1b9 revealed a few
scattered nonmetalllc lnclusions and also exhibited evidence of ingotism,

8. Microseopic expanination. Metallozraphie samoles cut from
gections of selected rlatr~s were axamined for nonmetallic incluel on distri-
bution and microstructure, Of those examined No, 172 revealed the highest
sulphide nonmetallic inclision distribution, and some nf the stringer type.
Fear the surface was an alumina strinser, Whereas, in Nos, 70 and 169 which
also were comparatively “i-" in nonmetallic inclusion content, the sulphides
were gmaller although evenly di-stributed throughout the area. No, 57 was
fairly cleen,

With the excention of No, 57, the microstructure was an
acicular temmered martensite, Sample 57 revealed a finer tempered marten-
site with evidence of some carbides, (See Pigure 1 for tynicel microstructures).
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TABLE 1

Brinell Hardness Surve

Surface ‘ardness, BHN Cross Section Hardness, BHN

Sample ¥o, Bange  Avorage Ranze  Average
57 388-388 188 388-368 388
59 375-388 385 388-L401 391
61 363=375 308 375-375 375
63 31-352 350 352-363 359
65 341341 341 341.341 341
68 121.371 125 321-331 329
69 3U1.341 341 341a3h1 341
10 321=331 329 302-331 323
167 285-293 290 293-302 295
168 269-277 275 269-277 272
169 285-293 287 269-.285 285
170 269-285 282 285-285 285
17 302-302 302 293-302 297
172 302302 302 311.311 311



TABLE I1

Fracture Test Results

. Sgmple No, Steel Soupdness Fibre Fracture Test
57 B Mixed
59 B " Fidbrous
61 B Pibrous
63 B Pidrous
b5 B Fidrous
68 c Fibrous
69 B Fibrous
70 D Fibrous

167 B Tibrous
168 B Fibrous
169 D Fibrous
170 B Fibrous
in D Fidrous
172 D Fibrous
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