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IS : 3909 - 1986

SPECIFICATION FOR
ALUMINIUM UNEQUAL LEG ANGLES

( First Revision )

0. FOREWORD

0.1 This Indian Standard ( First Revision ) was adopted by the Indian
Standards Institution on 24 March 1986, after the draft finalized by the
Structural Sections Sectional Committee had been approved by the
Structural and Metals Division Council.

0.2 Aluminium, because of its lightness, strength and better resistance to
atmospheric corrosion, has gained popularity in structures especially for
use in hilly areas and in defence establishments.

0.3 A large number of variety of aluminium sections are being produced
in the countrv. In order to standardize these sections for their economic

production, the Committee had formulated Indian Standard series
covering angles, channels, beams and tee sections for structural use and
other applications.

0.4 This Indian Stadard was first formulated in 1966. In this revision
alloys with new definitions as covered in IS : 733-1983* have been used

anart from the addition of some more commonlv used sections

apart Ireln e aCGQIllon SQANC IO COININORNY 2eCl SCLl0Ls.

0.5 In the preparanon of this standard the Committee kept in view
manufacturing and trade practices followed in the country in this

£.13
iU,

0.6 A code of practice for use of aluminium alloys in structures, namely,
IS : 8147-1976% was published which covers provisions for the design of
structures { except bridges and pressure vessels ) using aluminium alloys.
0.7 For the purpose of deciding whether a particular requirement of this
standard is complied with, the final value, observed or calculated,
expressing the resuit of a test or analysis, shall be rounded off in accord-
ance with IS :2-1960f. The number of significant places retained in
the rounded off value should be the same as that of the specified ualue in
this standard.

*Specification for wrought aluminium and aluminium alloys, bars, rods, and sections
( for general engineering purposes ) ( third revision ).

$Code of practice for use of aluminium alloys in structures.

iRules for rounding off numerical values ( revised ).
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1. SCOPE

1.1 This standard covers the material dimensions and sectional properties
of aluminium unequal leg angles for structural use and other
applications.

2. TERMINOLOGY

2.0 For the purpose of this standard the following definitions shall
apply.

2.1 Y-Y Axis — A line parallel to the axis of the longer flange and
passing through the centre of gravity of the profile of the section.

2.2 X-X Axis — A line passing through the centre of gravity of the
profile of the section, and at right angles to the Y-Y axis.

2.3 U-U and V-V Axes — Lines passing through the centre of gravity
of the profile of the section, representing the principal axis of angle
sections,

3. SYMBOLS

3.1 Letter symbols used in this standard have been indicated in the
figure appearing in Table 1. The letter symbols used in Table 1 shall
have the meaning indicated against each as given below:

a = Sectional area;
M = Mass of the section per unit length;
Ix = Movement of inertia about the X-X axis;
Iy = Movement of inertia about the Y-Y axis;
I, = Movement of inertia { Max ) about the U-U axis;
Iy = Movement of inertia { Min ) about the V-V axis;
ex = Distance of extreme fibre from the X-X axis, ( 4-Cx );
ey == Distance of extreme fibre from the Y-Y axis, ( B-Cy );
Ix

Lx = - = Modulus of section about the X-X axis:
X

Ly I—y = Modulus of section about the Y-Y axis;

¢y
rg = —% = Radius of gyration about the X-X axis;
ry = I _ Radius of gyration about the Y-Y axis;
a

l

J I: = Radius of gyration about the U-U axis; and

Tu

ry = \[ {: = Radius of gyration. about the V-V axis.
4
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TABLE 1 INDIAN STANDARD ALUMINIUM UNEQUAL LEG ANGLES
( Clauses 3.1, 5.1 and 5.1.1)

|
lu @\\ {
\ [}
Cy \ v ’ '
Y B
DrsioNaTioN axp Mass® Sec- Ra-  CeNTRE OF MomENT oF INERTIA Rapros oF GYRATION Mopurus or Tawa
S1ze PER TIONAL DIus GRAVITY —~ A 5 r A ——— Sroerion
METRE AREA AT ,—~—-A—-— Ix Iy Iu I, rx Ty ru rv e A
. (M) (&) Root Cx Cy Max Min Max  Min 2x Xy
(AxBxtinmm) kgim cm? mm cm cm cm?t cm* cm? cm! cm cm  cm cm em® cm?®
(1) ) G @ 6 B N (8) 9) (1) () 2y (13 (4 (15 (6 (17N

ALU20x 10x1'5 012 046 40 069 023 018 003 020 002 063 026 065 021 014 00¢ 026
ALU20x10x2'0 0-16 059 40 072 025 023 0-04 025 003 063 026 064 021 018 005 026
ALU20x 15 I'5 014 054 40 060 037 021 010 025 006 062 043 069 032 015 009 054
ALU20x 15%x 20 019 069 40 063 039 027 013 032 007 062 043 068 032 019 011 054
ALU20x15x3°0 027 099 40 067 043 037 017 045 010 061 042 067 031 0-28 016 054
ALU30x15x 20 025 091 50 103 033 084 0-14 0-89 009 09 039 098 032 0-42 012 026
ALU30x15%x30 035 1-31 50 109 037 117 020 124 013 09 039 097 03} 061 017 025
ALU30x20x20 027 101 50 094 047 7 092 0-33 1-05 019 ©95 057 102 043 044 021 043
ALU30x20% 30 040 146 50 099 051 1-29 046 1°48 027 094 05 101 043 0-64 031 043
ALU30% 20 x40 0-51 1-89 50 1003 055 163 0-57 1'86 03¢ 093 055 099 042 0-85 039 0-42
ALU40x20x 20 032 1-21 50 136 041 203 035 2'15 023 129 034 133 043 077 022 026
ALU40%x20x 30 048 176 50 142 045 2:89 0-49 3-06 032 128 053 1132 043 112 032 026
ALU40Xx20 x40 062 229 50 146 049 3-67 062 3-89 041 127 052 130 042 1:45 041 025
ALU40x25x20 036 134 60 125 054 219 067 2:45 041 128 071 135 055 0-80 03¢ 038
ALU40x25x 30 0-52 194 60 131 059 313 094 350 057 127 070 134 054 116 049 038
ALU40x25% 40 068 2:52 60 135 063 398 119 446 072 126 069 133 053 1-51 0G4 038
ALU45x 30 %30 060 224 60 143 070 456 1-65 525 096 143 (86 153 066 1-49 072 044
ALU45x30x 40 079 292 60 1'47 074 591 2:10 676 1'52 142 085 125 065 {-95 093 043
ALU45x30x50 097 358 60 152 078 7-04 2-51 808 1'50 140 084 147 064 2-36 113 040
ALU50x25x3'0 060 224 60 1774 053 580 1-00 615 065 I'61 067 166 054 178 050 026
ALU50%x25x 40 079 292 60 1’79 057 7-43 126 7:87 082 160 066 164 053 2:31 065 026
ALU50x25%50 097 358 60 183 061 896 1-50 947 099 1'58 065 163 053 2:83 079 025
ALU50x30x 30 064 239 60 164 067 615 169 681 103 161 084 169 0066 1-83 073 036
ALU50x30x40 084 312 60 168 071 79 2:16 8:75 132 1’59 083 168 065 2-38 094 036
ALU50x 30 x50 103 383 60 173 075 9-55 2:58 10-54 159 168 082 166 04 2:92 1115 035
ALUGOx30x 30 073 272 70 205 061 10-22 1-77 10-84 1’15 194 081 200 065 2'59 074 026
ALUG60 % 30> 40 096 355 770 211 065 13:16 2:25 13:96 146 193 (80 198 064 338 096 026
ALU60x30x50 118 436 70 215 069 1594 2:70 16-88 176 191 079 197 064 415 1117 026
ALU60x 40x 40 107 395 70 193 094 1448 520 16°66 302 192 1115 205 088 3-54 170 044
ALU604050 1-31 486 70 196 098 17-58 6-28 20°21 365 190 114 204 087 425 2208 043
ALU60 x40 %60 155 575 70 200 102 2052 7-29 23:55 426 189 113 202 086 513 245 043
ALUG5x 4540 117 435 70 203 106 188 741 22.0 421 208 131 225 098 421 215 047
ALU65 % 45x 50 145 536 770 2208 110 2278 8:99 267 507 006 130 223 097 515 264 047
ALU75 %5050 166 614 80 239 117 3547 12:77 40'67 557 240 144 257 111 6-94 333 043
ALU75 5060 1-97 7-28 80 2:4% 121 41°42 1491 47'54 879 239 143 256 1{0 18-19 393 043
ALUB0% 402 40 1129 478 80 276 081 32:10 5:58 3407 361 259 1408 267 087 612 175 026
ALUBO 40 60 188 608 80 285 089 45 87 7-84 48:62 500 256 106 264 085 891 252 0ub
ALUB0: 4080 246 910 80 294 097 58:51 984 61-86 649 254 1°04 261 084 11-57 325 025
ALUB0» 60~ 40 1-51 558 g0 239 U4t 3659 17-86 4476 968 256 179 283 132 652 3-89 055
ALUBO %60~ 60 2:21 818 80 243 150 52'59 2550 6431 1378 254 1°77 280 130 953 566 055
ALUB0x 60x80 2:89 1070 80 256 157 6738 32:46 82-20 1764 25y 174 277 128 12:37 7-33 055
ALU90% 60560 2:37 878 80 289 I'H 7293 26:42 83'96 1539 288 1'73 309 132 1194 576 044
ALU100~ 5060 238 881 90 351 106 91-88 15:91 97-53 1027 323 134 333 108 14:16 404 026
ALU100> 50> 80 311 1153 90 360 114 118:11 2616 12516 1311 320 132 329 107 18-45 522 026
ALU100 »50x 100 383 1417 90 368 121 142:61 24:03 150-80 1583 317 1130 326 106 22:58 635 025
ALU100 >80 x 60 287  10-G1 90 297 1-98 107-33 6152 13722 3163 318 241 360 173 1526 1022 063
ALU100x80> 80 376 1393 90 305 2206 138:58 79:09 176:97 4070 315 238 356 )7L 19-94 13:32 063
ALU100 %8034 100 464 1717 90 313 214 167-96 96465 21401 4941 313 236 353 170 2144 16:28 062
ALU120% 8080 421 1557 1000 386 1-89 23016 317 265°44 4789 384 231 413 175 2828 1361 011
ALU20+80 - 100 519 1921 100 394 1197 27993 10045 32229 5809 382 229 410 174 3474 1664 041
ALU120>~80x12:0 615 2277 100 402 204 327-13 11660 37579 6794 379 226 406 173 41-00 1957 043
ALUI125¥ 80~ 80 431 1597 1000 407 185 25762 84:05 29235 4932 402 229 428 176 3056 1367 041
ALUI125 280~ 100 532 1971 100 415 193 31357 101-54 35528 5983 399 227 425 174 3757 1672 041
ALUI25>80x12:0 631 2337 1000 423 2:00 36572 117-88 41463 6998 396 225 422 1'73 4436 19:66 040
ALU159%x80:28-0 488 1807 120 513 169 42669 8793 45921 5541 486 221 504 175 4322 13-93 030

ALU150>80% 100 602 2231 120 522 177 520-G0 106:29 55973 6716 483 218 509 174 5322 1705 ()'?9
ALU150x80>120 7715 26147 120 530 184 61041 123-50 65543 7848 480 216 498 172 (294 20006 029
ALU200x 100100 798 2955 160 695 2204 124512 217-90 132287 140115 649 272 669 218 9538 2737 027
ALU200x100>12°0 948 3511 160 704 2712 146607 254'50 155666 16399 646 263 666 216 11313 3230 026
ALU200x 100x 160 1242 4599 160 722 2'28  1886°05 322:58 199902 20961 G40 265 659 2113 14752 4176 026
ALU200x 15020 11-10 4111 160 610 363 167935 81932 205903 43965 639 446 708 327 12082 72:09 057
ALU200x150x 160 1458 53:99 160 626 379 216822 105171 265396 56597 634 441 701 324 15786 9382 055
ALU200x 150%20:0 1805 6686 200 640 394 2632:10 126791 3210776 68924 627 435 693 321 19358 11459 055

*Based on density of 2:7 gm/em®.
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IS : 3909 - 1986
4. DESIGNATION

4.1 Aluminium unequal leg angle sections shall be designated as ALU
followed by lengths of the longer and shorter legs and thickness of the
section in mm.

For example ALU 80 x 60 X 6.
5. DIMENSIONS AND SECTIONAL PROPERTIES

5.1 Dimensions and mass of Indian Standard aluminium unequal leg
angles shall be as given in Table 1. For convenience of reference
sectional properties are also given in Table 1.

5.1.1 Section of dimensions other than those included in Table 1 may
also be manufactured subject to the agreement between the purchaser
and the manufacturer.

5.1.2 Sections without root radius ( square fillet ) may also be manu-
factured subject to the agreement between the purchaser and the
manufacturer.

Dimensional tolerances for the sections shall be as specified in
-+ 3965-1981%,

6. MATERIAL

6.1 Aluminium sections covered in this standard shall be manufactured
from the following alloys in appropriate temper : 19000, 24345, 24534,
52000, 53000, 543000, 63400, 64423, 64430, 65032, and 74530.

6.1.1 Aluminium alloys and temper selected shall conform to the
ovisions of IS : 733-1983t.

7. PACKING

7.1 Unequal leg angle sections shall be securely bundled and wrapped
in bitumanised hossian cloth or in wooden boxes or as mutually agreed.
Weight of each bundle may be as agreed to between the purchaser and
the manufacturer.

8. MARKING

8.1 Each lot/bundle of aluminium unequal leg angles shall be clearly
marked with designation, alloy and temper, manufacturer’s name and
Iot number/year of manufacture.

*Dimensions for wrought aluminium and aluminium alloys, bars, rods and section

{ first revision ). . .
+Specification for wrought aluminium and aluminium alloy, bars, rods and sections

( for general engineering purposes ) ( third revision ).

7



IS : 3909 - 1986

8.2 Unequal leg angles may also be marked with the ISI Certification
Mark.

Note — The use of the ISI Certification Mark is governed by the provisions of the
Indian Standards Institution ( Certification Marks ) Act, and the Rules and Regu-
lations made thereunder. The ISI Mark on products covered by an Indian Standard
conveys the assurance that they have been produced to comply with the require-
ments of that standard under a well-defined system of inspection, testing and quality
control which is devised and supervised by ISI and operated by the producer. 1SI
marked products are also continuously checked by ISI for conformity to that
standard as a further safeguard. Details of conditions under which a licence for the
use of the ISI Certification Mark may be granted to manufacturers or processors,
may be obtained from the Indian Standards Institution.
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INTERNATIONAL SYSTEM OF UNITS ( SI UNITS)

Base Units
QUaANTITY

Length

Mass

Time

Electric current

Thermodynamic
temperature

Luminous intensity
Amount of substance

Supplementary Units

QUaNTITY

Plane angle
Solid angle

Derived Units

QUANTITY

Force

Energy

Power

Flux

Flux density
Frequency

Electric conductance
Electromotive force
Pressure, stress

Uwtr
metre
kilogram
second
ampere
kelvin

candela

mole

Unir

radian

steradian

Unir

newton
joule
watt
weber
tesla
hertz
siemens
volt
pascal

SymBoL

m
kg

]
A
K

cd
mol

SyMBOL

rad
st

SyMBOL

DEeFiNITION
1 N =1kg.m/s
1 J=1Nm
1 W=1]js
1Wb=1Vgs

1 T=1Wb/m?*
1 Hz = 1¢/s (s

1 S=1A/V
1 V=1Wja
! Pa=1N/m?
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