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TABLE

I—Average Strength’ Properties for
Use of Rough Calculation.

Strength—1Ibs. per sq. inch.

P)
it Ultimate strength.
- “t)lf;,ht Coeff. of [Young’s|Elastic XJ =
Materials. U%‘ ¢ /linear expans. modulus. girged e
o ”.H Tih. & Limit. | .
o 2 Tension. “ ompress| Shearing.| Bendnig.
T W i | ) i
Brick 125 0.0000050 2x10° 1000 —— 3,000 700‘ 800
| : ? »
Concrete, 150, 0.00000552.5 x 10% 800 300, 3,000 1200 —
1 ‘ |
Stone 160, 0.0000050, 6 x 10° 2,000i ok 6,000‘ 1,500/ 2,000
|
Timber 40‘4) 00000201 5 x 10° 3,0001 10,000 8,000, 688 9,000
| \
Cast iron 4)0]00000060 15 x 107 28830 20,000 90,00 )’ 20,000, 35,000
T el
WML 480,0.0000067 28 x 106‘ 2)0001 50,000 50, 000‘ 40,000
iy } &)010000006,) 30 x 10° 35,000, 60, 000, 60 ooof 50,0000 —
: !
Stsltgglg | 491‘00000065‘30x 106| 50,000100, ,000120,000 75,000110,000

to compression.

and compression.

one to that across grain.

#¥Values for Brick, Concrete, and Stone are for compression only.
For Cast Iron the upper values apply to tension and the lower ones

For other materials the values apply to both tension

1tThe upper value applies to the strength with grain and the lower
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TABLE II—Ultimate and Elastic Strength
of Metals.

Ibs. per sq. inch.

Materials.

Cast iron
Malleable iron
Wrought iron
Steel, 0.15 C.
Steel, 0.50 C.
Steel, 0.70 C.
Steel, 0.96 C.
Steel, boiler plate
Crusible steel

Steel castings

Nickel steel

AR YL

Copper castings
Rolled copper

Brass castings

Tobin metal

castings

Bronze-gun metal, 35,000/ —— l S

Bronze-phosphor|
|

Aluminum }

Altimate strength. Elstic strength. Modulus
Young's | ~ o
; Com-l Ten- (Jom—| 310“}‘:}“‘-“- Rig(i‘dity
Tension Bres. Shear. 1 9 e Shear. :
Ry e | | ;
20,000 95,00020,000110,000 25,000 8,00015x 107 6x 10°
35,000 42,000 20,000, ——— ;
55’000i ——— 140,00030, 000\28 000‘22 000 28 x 106 10 x 10°
63,000/ - — (48,00042,00040,000 —— 30 %107 10 101
80,000, —— [57, 000\48 oook% 000 —— 30 10% 1010
| 89,000 — ‘60 000‘)3 00055, or)o -—1>O>< 10° 10 x 10°
118,000, —— 83,00069,000 71 000‘ ——30x10° 10107
60,000, —— 148,000:30, oo\)‘i _____ 1 —— 30 J0U e
116,000 ™ | — 80, ()00‘80 000, —— 31 10°12:4x 10
50,000, —— 40,00030, 000}‘30 nooi o Tl
e | oo | btol
22,000 60,000 —— | 6,000 —— —~‘12>< ]O, b
1000 —— {[i-—== 116,000} <t 1,,X1()f Liieg
20,000, 12,000 —— | —| —— | ‘IOXIO“ M
| | i12><10“[ ke v
500005 - b 00,000 - =i LS ) e
| 80,000 — | — 55,000, ot - I e
‘ 15,000 12,000 12,000, 6,500, 3,500, __—11x10"| Ll
| | \

¥(Cast iron bas, properly speaking, no elastic limit.
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TABLE III.—WORKING STRFSS.
A—Steady or Permanent Load.

Kind of stress.

Materials. Tenfs'ion Compression| Bending Sh;:_ar Torsion
Jt Je Jb Js
sl [ s
Bar iron 15,000, 15,000 15,000; 12,000 7,500
Plate iron, with grain RS B00NN R e e Y R
Plate iron, across grain 3§ B2 A16T0 ERb RN S U S 10,0001 8%, 4
Bl Bila {13,000 to| 13,000 to| 13,000 to| 10,000 to| 8,000 to
Gl ol o
Steel, castings { 12,000 16,000 14,000 ’12,005: 12,000
Bronze, phosphor 10,000 SRR 7,000, 4,200
Gun, metal 0 B R R (e B | e
Rolled copper 6,000]  ceeeen | serennns 2,400‘. ........
A SO TG A e Py OEEY,

TABLE IIL. ( Continued.)
B.—Ioad Varying Frequently from o to a Greatest Value.

Kind of stress.

Materials. Tension [Compression | Bending Shear Torsi 3 |
£ A‘ﬂ74— *jic——iii 'fb 'fs orsion ’ ‘
el 114,000 %o 72,500 to |
Cust iron 2,800 8,5004 ;500 2:8001 ™ 4,000 |
Bar iron 10,000 10,000 10,0001 8,000 5,000 {
Plate iron, with gra in (oo TR oSt TS ey ]‘ ........ l
Plate iron, acrossgrain 8,000  ceeeene | eeeen 6,5 ()0l --------
vasl it 8,000 to, 8,500 to| 8,500 to| 6,500 to 5,500 t«
Steel, mi { 12,000 12,000 2,000 8500 8,000 ‘
; 5,000 to| 8,000 to| 6,500 to| 4,500 to| 4,500 to : {
Steel, casting { ‘

8,000, 10,000 9,500 8,000& 8,000,

Broze, phosphor 600015 . v i3, SN 4,5()()’ 9,800
Gun metal 98000 < il S et e
Rolled copper 3,000\ TR0 WA 1,600‘\ ........

Brass 2 ,000‘ ........................
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TABLE III. (Continued.)
C.—Load Producing Alternate Stresses of Oppositte Sign.
. Tension and A ; | 7
Materials. § g Bending Shear Torsion
compression 3 |
(Cast iron 1,400 2,000 to 2,500 1,400 |1,200t02,000
| |
|
Bar iron ' \/5,000 5000 | 4,000 | 2,500
: | ’
Steel, mild 4,500 to 6,0004,500 to 6,00 "3,500t04,5002,500h>4,000
|
Steel, castings (2,500 t04,000 3,500 to 5,000 2,500 to4,0002,500 to 4,000

Gun metal

|
|
1,400 i

| l
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