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MISCELLANEOUS METALS AND ALLOYS

GENERAL PROPERTIES

The general strength properties and relsted
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, TABLE § = 1
MECHANICAL, FROPERTIES OF MA

Reviseo oor Lp)

TERIALS

MAGNE S1IUM ALLOV

CONDITION SHEET SHEET ROTND ROUAD
¢ (coNpITION 4) {CONDITION H) SEAMLESS SZAMLESS
TOBING TUBING
11318 11318
ARNMY 11317 11317 (Grade 1) (Grada 2)
H-386 M-368
RAvY (Alloy &) (Alloy 11)
SPECIFICATION
FEDERAL,
SAE
1 Fyy | Fltimate Streas, psi 28 oo 32 000 + 36- 000 32000
m | € | Foy | Tield Strees, pai 22 000 17 000 17 000
o
g 3 FtP Proportional Limit, psi
t | B Modulus of Elastiaity, pai § 500 000 5 500 000 6 500 000 & 500 0oo
[ Elongatlon in 2 in,, % 1z 4 7 3
8 Fou |Ultimate (block) Strese, pel
= - -
=
> 7 Foy | Yleld Stress, - psi -
E 8 'FCP Proportional Limit, pai °
819 Fop | Colum Yield Streag, pai
10 E, Medulua of Elastici‘ty, psi \
i} Fgu | Ultimate Stress, ~pal !
12 Fgt |Torsional Modulus of
g Rupture, psi
“H 15| 7, |Proporetonal Lintt
?toraian) . pai
14 G Modulus of Rigldity
{torsicn), psi
® 15 | Fyr [Ultimate Stress, ~ pai
§ 15 Rockwell Mumber
=1y Brinell Mumber '
18 Pye |Bonding Endurance Limit, psi
E (800,000,000 cyoles of
& completely reversed stress)
g |19 Fse |Toraional Endurance Limit, pet
e (20,000,000 oyoles of
sompletely reverssd stress)
20 | w Specific Welght, . « . 1b/ou ia. 1b/eu f£t,
21 Hominal
Chemical Composition
22 REMARKS
. 1. See notes in Chaptar 3,
€-2




TABLE 6 = 2 {cevrsep “cr Xo)
MECHANICAL FROPERTIES GF MATERTALS

MAGNESIUM ALLOY

. 1. See notas in Chapler 3,

CONDITION ROTYD AND SQUABR STRUCIUEAL ROUND AND SQUARR STRUCTORAL
SHAPES TP 10 GHAPE3 SHAFES UP TO SHAPES
1-1/2" 1-1/2%
11320 11320 11320 11320
A=y {(Grade 1) {Grade 1) (Grade 2) {Grede 2)
NAYY
SFECIFICATION
FRUERAT,
SAR
1 Fiy | Mtimate Stress, pal 40 00DQ 3B 000 32 000 30 000
= 2 F'by Tield Stress, pal 26 OO 23 000 20 000 16 000
o
E 3 P‘L‘p Proportional Limit, psi
]
N I Modulus of Flastdeity, psi 6 500 000 § 500 000 & 500 000 6 BOO 00O
& Elongation in 2 in., % 12 10 5 3
& Fouy (Tltdmate {block) Stress, psl
2
07 Foy |Tield Stresa, pai
o
E 8 Fop | Proportiopal Limit, psi
g 19 0o |Columm Tield Stress, pai
10 B, ¥odulua of Elastioity, pai )
11 Fou |[Ultimate Stress, psi
12 Fgt |Torsiomal Modulus of
g Rupture; psi
m {13 Fap Proportional Liwit
{torsion), pai
14 G Modulus of Rigidity
{toreian), psi
2 15 For |Titdmate Stress, psi
§ 16 Rackwell Number
“ iy Brinsll Nimber
18 I3 Bending Endurance Eimit psi
= Be | (300,000,000 cycles of
g camplately revaraed stross)
2 |19 [, |Torsional Foduranes Limit, psi
o (20,000,000 oyclas of
completely reverssd stress)
20 |w Specific Weight, ©° "1b/eu in, 1b/ou £t.
21 )
Chemical Composition
2z REMARRS




TADLE 6 = 3 (RovIsEo oot 4ay
MECHANICAL FROPERTIES OF MATERIALS

MAaGNESIuUM ALLoY

FoRGINGS

1. See mates in Chapter 3,

CONDITION
ARMY 11321
NAVY
SPECIFICATION
FEDERAL
SAE
1 Fty | Ultimate Streass, pal 42 000
o 2 Fty Tield Stress, psi 24 000
=
% 3 Fyp | Proportional Limi, psi
14 |E Modulus of Hlasticlity, psi
B Elongation in. 2 in., I 5
[ Fou |Ultimete (block) Stress, psi
=
S| Fey |Tield Stress, psi
e »
E 8 Fop | Proportional Limit, pai
8 ]9 | Py |Colum Yield. Stroas, pst
10 E, Hodulus of Elasticity, pel
11 Feu |Ultimate Stress, psi
12 Fst |Torsional Medulus of
Rupturs, psi
é 13 Fap Proportional Limit
(toraion), psi
14 G Modulus of Rigidity
(torsion), psi
o 18 | Fpp |Ultimate Strass, " psi
§ 18 Rockwell Muzber
= 17 Brinell Nugber '
13 Fpe |Dending Endurance Limit, psi
g (200,000,000 cyolas of
5 completely rovarsed stress)
& 119 [r,, Torsional Endurmance Limit, psi
b {20,000,000 oycles of
completely reversed stross)
20 | Specific Weight, . . . 1b/ou in. 1b/ou £, -
21 Nominal
Chemical Compositiom
22 REMARKS




TABLE 6 - 4 (®Bvitee ocT 400 MAGNE.SIUM
2
MECEANICAL PROPERTIES 0F MATERTALS CastTiNg ALLOYS
SAND CASTING SAND CASTING SAND CASTING
CONDITION DIE CASTING
CONDITION ET CONDITION HTA AS CAST
57-74-1 57~74-1 57-74-1 113119
ARMY {Grada 1) (Grade 1) {Grade 2)
M-112 M=112 M-112
: vy (Aloy 4) (Alloy 4) (Alloy 11)
SPECTIFICATION
FEDERAL
SAE
1 | Fgy | Ultimate Streas, psi 32 000 32 000 12 000 31 000
= 2 ‘Fty Yield Stress, pal 10 000 18 000
% 3 Fty | Proportional Limit, psl
4 E Modulus of Elastieity, ‘ pal 6 D00 000 8 000 COO G 000 000
B Elongation in 2 in., % e 3 3 2
[ Feu |Ultimate (block) Stress, psi
[
S Foy | Tield Stress, pai
g g Fup Proportional Limit, pal
81s Fop |[Column Yield Stress, - psi
10 Eo Modulug of Elaaticity, psi
11 Fau |Ultimte Stress, pel
12 Fgt |Torsional Modulus of
g Rupture, psi
@ |13 | Fgp |Proportiomal Limit’
(toraion), psi
14 G Modulus of Rigidity
(tarsion), pai
g 16 Fpr |Ultimate Stress, psi
g 18 Rockwell MNumber
" 17 Bringll Mumber 51 85 33,
18 Fhg |Bending Endurance Limit, psi
E (300,000,000 cyclas of
= campletsly revirsed stregs)
I BT F Torsional Endurance Limit, psi
o 58
(20,000,000 oycles of
| completely reversed stresa}
20 | w Speaific Weight, © T ' 1bfeu inm, 1b/eu ft.
21 Nominal
Chemical Composition
REMARKS
. l. Ses notes in Chapter 3,
2. The above values are minimum values obtained from cast tast barsz. Due te the
differences betwesn the motunl oasting and the test bars, these values should
be reduced by 50 percent when used for determirning allowabls streases,




TABLE 6 ~5

MECHANICAL PROPERTIES OF MATERIALS

MISCELLANEOUS
f 2z
CasTinNeg ALLOoYys

CONDEITION ALTMINUM BRONZE MANGANESE BRONZE AROWZE BRONZE
ARMY
FAVY 45B18 4983 46B23 4686
SPECIFICATION QQ~EmGL T Qu-Bgol
FEDERAL QQ-B-871 QQ-B-726 Grade 2 -Grade 6
SAE
1 | Fyy | Ultimate Stress, pai 85 000 86 000 27 000 35 000
= 2 Fyy | Tield Strass, pal 20 000 50 000
E 3 | Fyp |Proportionsl Limit, psai 12 000 12 000
B 4 E Modulus of Elastislty, psi 14 000 000 14 000 0CO
6 Elengation in 2 in., %
§ | Foy |Ultimate (block) Streas,  psi 50 000 50 000
=3
(% T | Foy |Tield Stress, pai
§ 8 | Fgp |Proportional Limit, psl
53 ] Fyo |Colum Yield Stress, pai
10 E, Hodulus of Flasticity, psi N
11 Fey |Ultimate Stress, psi 40 000 40 009
12 Fgt |[Torsional Modulus of 50 000 60 000
g Rupture, psi
w |13 FSP Proportional Limit
(torsion}, psi
14 G Modulus of Rigidity 4 500 000 4 500 QU0
(torsion),’ psi
@ {15 Fpr |Ultimate Stress, ’ psi 80 000 BO 000
E
§ 18 Rockwell Mumbor
=t Brinell Mumber
18 Fpe |Bending Bndurance Limit, psi
E (800,000,000 cycles of 14 000 14 000
a8 cumpfeteiy reversed stress)
S [1e Fie |[Torsional*Endurance Limit, psi
B (20,000,000 oycles of
campletaly reversed stress)
20 |w Specifio Weight, - - ° 1b/eu in, 1b/eu ft, N
21 | Nominal i
Chemical Composition
22 REMARKS
1. 8ve notes in Chapter 3,
2. The sbove values ars minimum values obtained from cash test barsz. Due o the
diffarences hetweon the astusl casting end the test bers, these values should
be roduced by 50 percent when used for dotermining allowable stresses,




CHAPTER 7

NON-METALLICGC MATERIALS




7 .00

NON-METALLIC MATERIALS

B
GENERAL PROFERTIES

Although no attempt has been made to include the strength properties and
related characteristics of non-metallic materisls in this issue of the

handbook, it is anticipated that such material will eventually be issued
as supplements.
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AREAS AND MOMENTS OF INERTIA
CIRCULAR SECTIONS

TABIE 8=-2

OF SOLID

Size of Machine [Area of solid Moment of
rivet, bolt | screw gection inertia of
or pin size 5q. in, solid section,
) 8q. in,
1/16 .003068 00000075
3/32 - 006902 00000379
112 No. 4 | .009852 00000772
1/8 012272 00001198
138 -+ | No, 6 | .014957 .00001781
5/32 .01918 00002926
.164 No. 8 | ,02112 00003549
3/16 02761 00006066
.190 No. 10 | .02835 00006399
.216 No. 12 | 03664 0001069
7/%32 .03758 .0001125
1/4 .04908 0001918
5/16 .07669 . 0004682
3/8 .1105 .0009710
7/16 .1503 001797
2 .1963 003069
9/16 ‘ - .2485 .004914
5/8 .3068 .007492
3/4 4418 .01553
7/8 .6013 .02878
1 7854 , 04908
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