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WAT3HT0WIT AR3MAJ« LABOBATORT 

MSHüaAinHJM R3PORT HO. V/AL 710/712 

29th Partial Report on Problem B-g.2 

5 January I9U5 

Reslatance of TarlouB Thlctoessee of Hadfield Manganese S^eel 

to Perforation by YariouB Pro.iectllea 

1. At the request of the Office, Chief of Ordnance , sanrples of 
Hadfield man^aneee steel, of various thicknesses, have been subjected 
to tests at this arsenal with various fragment-simulating projectiles. 

2. As Indicated In earlier work at this arsenal^ variation« In 
the quality of Hadfield manganese steel may well be reflected In the 
resistance characteristics of the material. Although no metallurgical 
investigation of the subject samples was made It Is apparent from 
certain discrepancies In the resistance of various samples that the 
quality of the pieces was not constant. 

3. Samples, after thickness and hardness measurement, were 
clamped rigidly to wooden ballistic frames and Impacted fairly with 
appropriate projectiles. The projectiles used were the cal. .30 fragment- 
simulators, O-l-S and G-l-A;3 the cal. .22 fra^nent^lmulator, G-2|^ the 
cal. .U5 steel-Jacketed ball projectile; the cal. .30 ball projectile M2 
and the cal. .30 carbine ball projectile. The results of the test« appear 
in Table I. 

k.      Examination of this table discloses several dlecrepancle«. 
Outstanding is the difference between the ballistic limits of samples 
12D-1 and 12D-2, nominally of the same quality, and actually of the same 
thickness and hardness under Impact of the cal. .30 carbine ball projectile. 
Remarkable also is the very slight difference in resistance to perforation 
by the cal. .30 ball K2 projectile between the .052"/.053" samples 12B-2 
and I2B.3 and the .063tt samples 12C-1 and 12C-2. 

1. 0.0.  »422.3/100 - Wtn 1422/9 
2. WAL 710/568 
3. WAL 762/2U7(c) 

4. WAL 762/253(0) 
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5.      Material of this, type of constant good quality would be 
expected to shov an orderly Increase In resistance as its thickness 
increased, and at any one thickness would be expected to exhibit consis- 
tent resistance characteristics against any one projectile.    The above 
results indicate that the ouallty of the subject samples la somewhat 
variable and demonstrate the need of rigid application of Specification 
AXS-HJO In the procurement of material intended for use ao components 
of armor assemblies. 

Vj. T. Sullivan 
Asst. Engineer 

APPROVED: 

5. L. Reed 
Research Metpllurglst 
Acting Chief. Armor Section 
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TABLE I 
' 

Sunnary of BalliBtic Teats 
* 

Conducted at Watertox-m Arsenal 

SSL SaBDlai of Hadfleld Naneanas« Steel Submitted by 

OaaMl^flllfcu: Is Steel Ooroopation 

SARml A Actual 
Hard^ieef 

Ballistic LlmJta 
^Of G-US^ O-i-A2 0-2? .w .% BaH5 .WPwrb,6 

12-1 
12-2 

.032" 

.032» 
83Rb 
85Rb 

«15 ~ 1215 
70U 

-f — 

121-1 
12A-2 
121-3 

.0U1" 

.Okl* 

.OUl" 

85Rb 
83Hb 
82Rb 

995 ~ 1600 
9Ü6 

loMo i&a 

12B.1 
12B-2 
I2a.3 
12B^Ji 
12B-5 
123-6 

.053" 

.053" 

.052" 

.052" 

.053" 

.052" 

90Rb 
91Eb 
91Rb 
90Sb 
91Rb 
90Hb 

li+25 
560 1780 

1096 

1100 

1S9 
1261 

1375 
lUlO 

12C-1 
12C-2 

.0^3" 

.063" 
89Rb 
87Kb — — 

— 1266 1270 
1255 1U76 

12SL1 
12DL2 

.069" 

.069 
90Rb 
90Hb mm — mm mm 

13^ 1618 
^33 

121-1 
121-2 

.079" 

.080" 
89Bb 
89Rb — 

— 
— 

—~ 1^98 
1503 

1. Gal. .30 fragnent-sinolatlng projectile - 3^ grains 

2. Gal. .30 fragment-simulating projectile - 150 grains 

3. Gal. .22 fragment-simulating projectile - 17 grains 

1*. Gal. .U5 at eel-Jacketed ball projectile - 230 «rains 

5. Gal. .30 ball M2 projectile 

6. Gal. .30 carbine ball projectile 
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