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138 DESIGN OF MACHINE: MEM&E};,S gg_mpzx ~
i For weld proportions used in practicé;i.tﬁifi';va,ﬁégi:gmmi}yibﬁsgégl%teéo ALLOY AND
| In a parallel weld, the maximum shear stréss.is acroes the throat of the - _TMPIR
: weld where the area is 0.7071. Hence thé.shear stress -gide.of the 1108 - 112, Hi4
j » “weld i’ 0.707" times 8, mas,ia0d the 13083 - 112, W14,
'; parmissible. load :per;linear inch is o augs - 12
1 0.707¢ times 11,500, or 8,130¢ Ib. et
10 ) This is the some -capacity as that mm”
gL rorallel Fillet wetds  found for a normal weld. However, | 132, H34, H36
. @ e ® when the external forces are not col- ALCLAD 3004 - R14,
. linear, there will be bending in the IS, 18, 291, H32
- weld and the permissible load should be reduced 20 per cent to 6,400¢. 2105 - Hitd, BB
I . This value has been used in computing the values in Table 28. S?‘?{J‘;‘f’ Hi4,
' E TapLE 28.~—ALLOWABLE L0oADS oN MILD-STEEL Foier WeLDs Altam - 5050 - H3Z, 34
) iy : < Ry S 5052 - H291, H32,
i ; Allowable static load per linear inch of weld, Ib Hat
> . N 5083 - Hi11
H Size c;flj;veld, Pare welding rod Shielded are ; 5083 - 1321
Normal weld | Parallel weld Normel weld | Parsllel weld 5083 - 3zt
| . 5083 - 1323, H343
} by i 1,000 800~ 1,250 1,000 60
oy 1,500 1,200 1,875 1,500 s 240 5086 - 111
i byp | 2000 1 1,600 o0 £ 5086 - Hi12
TEby | 2,500 2,000 3,125 9,500 kv 4o
3 by 1 3,000 2,400+ 3,750 3,000 I 5086 - Hi12
z by z 1,000 3,200 5,000 4,000 e 5086 - 1112
] v ’ > 3 &N ’ -
3 by 6,000 4,800 7, 500 6,000 qpo v S08B-HILWIA
— 5454 - W11
. © 5454 - 12
e c Vo
5454 - 132, H34
5456 - H111
5456~ HZ /

138. Bccentric Loads. With xml loads “on. unsymmetrical. gections
such as angles, or channels welded ‘on the flange edges, the weld lengths
should be proprotioned so that the gum of the resisting moments of the
welds about the gravity axis is zero. In.Fig. 89, jet I be the total weld

AN

5456 - H321/
- 5456 - 32/
o /
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Stresges and Deflections in Beams

Stresses

Type of Beam General Formula for

Stress at any Point

Stresses at Critical
Points

Cage 19, — Fixed at Both Ends,
Load et Center

Between each end
and load,
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STRUCTURAL TUBING [m ]
Rectangular X X
as Dimensions and properties
Y
ERTIES™™ DIMENSIONS PROPERTIES*®
Y-Y AXIS Wall Weight XX AXIS Y-Y AXIS
e I, Sy ry Thickness per Foot || Area I S Ty I Sy Ty
n. Int In3 In. In. Lb. n? in.* In3 in. in.* In3 n.
3.55 | 80.8 26.9 2.37 3750 | % 24.93 7.33 51.0 12.7 2.64 | 10.4 6.92 | 1.19

3.62 | 654 21.8 2.43
3.65 | 56.5 i8.8 2.46
3.69 | 46.9 15.6 2.49
372 | 365 i2.2 2.51

3125 | e 21.21 6.23 44.7 i1.2 2.68 9.25 6.16 | 1.22
2500 1 Y 17.32 5.09 37.6 9.40 | 2.72 7.90 5.26 | 1.25
1875 | %s 13.25 3.89 29.6 7.40 | 2.76 6.31 421 | 1.27

3750 | % 22.37 6.58 49.1 10.0 2.47 3.85 3.85 765
3125 | Yhe 19.08 5.61 35.5 8.87 | 2.51 3.52 3.52 792
2500 1 Yy 15.62 4.59 30.1 7.52 | 2.56 3.08 3.08 819
1875 | e 11.97 3.52 23.9 5.97 | 2.60 2.52 2.52 847

3.31 30.8 15.4 1.58
5.39 | 255 i2.8 1.63
343 | 224 11.2 1.66
347 18.8 9.39 | 1.69

14.8 7.38 | 172 5000 | % 35.24 || 10.4 63.5 18.1 2.48 | 37.2 149 1.90

3750 | % 27.48 8.08 52.2 14.9 2.54 | 30.8 12.3 1.95

3.0 4.85 4.85 78 3125 | e 23.34 6.86 45.5 13.0 2.58 | 26.9 0.8 1.98

310 | 442 | 442 | 802 2500 | Y | 1902 || 559 | 380 | 109 | 261 | 226 9.04 | 2.01
315 | 3.85 | 3.85 | 830 1875 | e | 1453 | 427 208 | 850 | 2.64 | 177 7.10 | 2.04
320 | 334 | 314 | .858

3750 | 3% | 2493 | 733 | 440 | 126 | 245 | 181 9.06 | 1.57
289 | 65.7 219 | 231 3125 | %6 | 2121 | 623 | 385 | 110 | 249 | 160 7.98 | 1.60
2.96 | 53.5 17.8 | 236 2500 | Y | 1732 || 5.00 | 323 | 9.23 | 252 | 135 6.75 | 1.63
2.99 | 46.4 155 | 2.39 1875 [ 9. | 1325 1389 | 254 | .26 | 255 | 107 534 71,66

3.02 | 386 12.9 2.42

3.05 | 301 10.0 2.45 3750 | % 22.37 6.58 35.7 10.2 2.33 9.08 6.05 | 1.18

3125 1 %6 19.08 5.61 315 9.00 | 2.37 8.11 541 | 1.20
2500 | Y 15.62 4.59 26.6 7.61 ) 2.41 6.95 463 | 1.23
3875 | ¥ 11.97 3.52 21.1 6.02 | 2.4 5.57 3.71 | 1.26

2.69 | 246 12.3 1.54
277 1 206 10.3 1.60

2.80 | 18.1 9.05 | 1.62

2.84 | 153 7.63 | 165 5000 | % | 2843 | 836 | 353 | 118 | 2.06 | 18.4 9.21 | 1.48

2.88 | 12.0 6.02 | 1.68 3756 | % | 2237 | 6.58 29.7 980 | 213 | 156 7.82 | 1.54
3125 | %he | 19.08 || 5.61 26.2 8.72 | 2,16 | 13.8 6.92 | 1.57
2500 | Y, 15.62 || 4.59 22.1 736 | 219 | 117 5.87 | 1.60

875 | %6 | 1197 || 3.52 17.4 581 | 2.23 §.37 266 | 1.63

5 Qutside dimensions across flat sides.

}*Woper_ties are based upon a nominal outside corner radius equal to two times the
wall thickness.

adius equal to two times the
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420 STRENGTH OF MATERIALS STRENGTH OF MATERIALS
Streszes and Defiections in Beams

Stresses and Deflections in Beams
Stresses

Deflections (See footnote at beginning of Table)
Type of Beam

General Formula for Stresses at Critical

General Formula for Deflections at any

Stress at any Point Points Point Deflections at Critical Points

Case 19, — Fized at Both Ends,

Stress at ends F—lﬁ

Load at Center

Between each end | at load — w .
and load, 82 Wt Maximum deflection, at load,
These are the maz- i (3] e 4 7) 3
w . ¥ 3l -4z Wi
$m A (ol — 7) imum stresses and are 48 EI
22

S
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W equal and opposite. 192 BT
2 Stress is zero at
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Cage 4. Suppested at Both Eads,
Two Symmetrical Loads
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port and adjacent
foad, Stress at each load,
3mM}Z§ and at all points be
Z

Petween each support and adjacent

3 Maximum deflection at center,
y%[3a(lma)~$“l We
24 EI

Deflection at loads L (31 —438)
6 EI
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