




File No. 7IO/4 
V ' a te r 10 wn A r s0 na1 

November 14, 1932 

Inveñtlgntíon of l/2 Inch /inner Píate 

Covered by Aberdeen Proving Ground 47th Part¬ 

ial Report dated February 10, 1932. 

The first thing done was to determine the 

Frinell Hardness, both front and back of each plate. 

This was done by using the standard Brinell Hardness 

testing machine with a load of 3000 Kgs. 

The hardness values obtained showed a rather 

wide fluctuation on plate 960-6; and due to this, it 

was thought advisable to take three sections from 

thin plate as indicated on the sketch showing Brinell 

Hardness for the front of the plate. 

The areas examined were as follows: 

960-0-1 Area adjacent to Rounds 2-8 

960-6-2 . 14-18 

960-6-3 " " " 

E-800 " " " 

21-25 

4 

A sufficiently large piece was taken from each area 

so that it could be divided into three enu-1 parts 

to secure the carbon analysis, as received, after a 

30-hour carburizing run and after a 60-hour carbur¬ 

izing run. 



\ 

Accompanying chart No. 1 shows the location 

of Brinell readings on face of Plate 960-6 and dotted 

lines indicate the location of pieces removed for 

analysis and carburizing tests. 

Chart No. 2 shows the Brinell readings on back 

of Plate 960-6. 

Chart No. » shows the Brinell readings on front 

of Plate B-GOO. 

Chart No. 4 shows the Brinell readings on back 

of Plate B-800; nil of the above are hardness read¬ 

ing s on platos as re ce ived. 

Chart No. 5 indicates Brinell readings on front 

and back of Plate 960-6 after tempering at 1300°F. 

Chart No. 6 indicates Brinell readings on front 

and back of Plate B-800 after tempering at 1300°F. 

Chart No. 7 shows the carbon concentration in 

the case as determined by chemical analysis when 

successive cuts .025 in. 4epp were removed. 
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The first step v/as to secure b amples for car¬ 

bon analysis on the face side of each of the four 

pieces. This v/as done by taking successive cuts 

.025 inches deep. 

The analysis of those pieces follows: 

Carbon Content 

2nd 

:)(30-6-1 .92 .C2 

360-6-2 .825 -65 

960-6-3 .92 .76 

B-80Q .46 .465 

Plate 13o. 1st .025 In 3rd. 

.505 

.505 

.49 

.445 

2 extra cuts were taken on B-fcOO 5th 

'i r 

4 th 

.44 

.41 

.41 

.435 

6 th 

aon 

Next pieces of each plate were carburized for 30 

hours at 900°C and cooled in carburizing box in 

furnace. For this work the Hoskins electric furnace 

vith autormtic ton pera turo control was used. 

The pieces were ground on the back to remoto any 

scale, then packed in carburizing compound (Houghtons, 

Ouicklight A) and the container carefully sealed. 

After cooling the pieces ’/ere sampled sarao as 

above to determine fcho carbon composition. This 

ana 1 y sis f o 3.1 o w a . 

Carburized for 30 hours at 900°C, cooled in box, 

each cut .025 in. 

3. 



Plate No. 1st Cut 2nd Cut 3rd Cut 4th Cut 5th Cut 

960-6- 

960-6" 

960-6 

B-800 

Plate 

960-6' 

960-6 

960-6 

B-800 

1 .24 

1.09 

.98 

.92 

. 87 

,90 

.78 

.73 

.665 

.72 

. 59 

.50 

.52 

.45 

.39 

.44 

.44 

.37 

-,r, 

The remaining pieces were carburized for 60 

hours at 900°C,--all other conditions being the same 

as the 30-hour run. 

Samples were taken for chemical analysis for 

carbon by removing .025 in', at a cut. 

No 

■1 

1 st 2nd 3rd 4th 

1.38 1.02 .89 ,75 

.65 .55 .475 .47 

1.29 1.00 .885 .75 

1.18 .95 .94 .77 

5th 6th 7th 8th 

.62 .51 .43 .415 

9th 

.385 

.435 .415 .405 .4Í 

.67 .54 .47 .445 

.60 .46 .43 .42 

.43 

.43 

Plate 960-6-2 seemed to be so erratic that the 

analysis was chocked on the same lot of samples with 

the same results. This piece, when subjected to a 

microscopic examination as compared with 960-6-1, 

showed slightly lower in carbon, but not enough to 

verify the difference as indicated by chemical analy¬ 

sis. It is probable that some error was made in 

sampling this piece. 

Pospectfu11y subm11 ted, 

"Wl.OTTTh’yde r. 



Filo To. 7IO/4 

Oane rl At mor Flato 

The purpose or this in-o.tlßotton «» t0 

■ujccrtrvlr. the depth of '-¡rbon ponotntion after 

V a rlous cas 1ng timon. 

Con dual 0 ns 

1. The depth of carbon penetration after 

. firir- i-íi-f'" in riven in Table T, to- the various casing n: e.. i-j 

,;0thcr with micro photographs. 

2. Fo eat'.mato of the maximum carbon content 

could be ,livor, because of the alloys presort «Mob 

shift the entoetoW poroentaGO of carbon toviarrl the 

zero carbon part of the iron-carbon diagram. 

nvner eu to etc Id portion of case shov/c 
• * »/ I" 

slight abnormality. 

" iti ft'ii ’ i ! ‘' ‘iTi 1 



TATO T 

r'pec 
Mo . 

Cas- Hyper Mutée Hypo To- 
! ng Mu t e o to i. ri vu to c t a 1 
Ti--0 to id Caso told Case 
Hra. Case Inches Case Inches 

Inches Inches 

>'ag H ate 
Mo . 

600 as rec'd .020 .06], 

960 " - .049 

B800 :-'C .009 .070 

960-1 " .006 .064 

E800 60 .005 .110 

960 " .00 .06 

.147 .228 

.026 .075 

.029 .110 

.037 .129 

? ? 

? •? 

XI00 C55-1 

4-" 

C-r-:' 

Remarks 

- Measured on side not previously cased, 

-■ Measured on side not previously cased, 
content of core has been raised. 

Carbon 

R e s p e c t f u 1 ] y s u bm i 11 c d, 

. G. Carter. 
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bd) LCV. Blata Ba cl 
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CaSfd 3 U H f s 

Case 3.3^ mm 

Cas<?d ôO/irs 
Cq r b «>•' c c n lt* n t » f 




