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Technical Data [aiayan 1anATiA] w1

ASTM A325 : Heavy Hex Structural Bolts

1. Materials [ 7an |

Type 1: Medium carbon steel, boron steel, or medium carbon alloy steel

Type 3: Weathering steel

Tablel : Chemical Requirements for Bolts

Type: 1 Type: 3
Element Carbon Boron Alloy Boron
Carbon Steel Steel Alloy Steel S);eel A B C D E F
Carbon 0.28-0.55 0.28-0.55 0.28-0.55 0.28-0.55 0.31-0.42 0.36-0.50 0.14-0.26 0.14-0.26 0.18-0.27  0.19-0.26
Manganese 0.57min 0.57min 0.57min 0.57min 0.86-1.24 0.67-0.93 0.76-1.39 0.36-1.24 0.56-1.04  0.86-1.24
Phosphorus 0.048max 0.048max 0.040max 0.040max 0.040max 0.040max 0.040max 0.040max 0.040max 0.040max
Sulfur 0.058max 0.058max 0.045max 0.045max 0.045max 0.045max 0.045max 0.045max 0.045max 0.045max
Silicon 0.13-0.32 0.08-0.32 0.13-0.37 0.13-0.37 0.13-0.37 0.25-0.55 0.13-0.37 0.20-0.55 0.13037 013037
Boron .. 0.0005-0.003 0.0005-0.003
Copper 0.22-0.48 0.17-0.43 0.17-0.53 0.27-0.53 027063  0.17-043
Nickel 0.22-0.48 0.47-0.83 0.22-0.53 0.47-0.83 0.27-0.63 0.17-0.43
Chromium 0.42-0.68 0.47-0.83 0.27-0.53 0.45-1.05 0.55-0.95  0.420.68
Vanadium 0.010min
Molybdenum 0.07max 0.11max
Titanium 0.06max
*#%% Recommended Nuts and Washers
Nuts Class and Finish
Bolt Type and Finish ! I n Washer Finish
Specification
. . = 1, plain A563: C, D, DH, DH3, plain F436 : plain
2. Mechanical Properties [ auifining | 1, zinccouted AS63: DH, zinc-coated F436 : zinc-couted
3, plain A563 : (3, DH3, plain F436 : plain
2.1 Hardness [ Avpanandi ]
Table? : Hardness Requirements for Bolts
o . Brinell Rockwell C
Bolt Size [in] Bolt Length [in] - -
Min Max Min Max
1/2to 1, Inclusive Less than 2D 253 319 25 34
2D and over 319 34
1.1/8t0 1.1/2", Inclusive Less than 3D 253 319 25 34
3D and over 319 34
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2.2 Tensile Load and Proof Load [ Avwsidauazusidiigail ]

Tabled : Tensile Load and Proof Load Requirements for Bolts Tested Full-Size

Tensile Load, min  Proof Load, Length Measurement  Alternative Proof Load,
Bolt Size [in.] Stress Area [in’] :

[1bf] Method [Ibf] Yield Strength Method [Ibf]

1/2-13 UNC 0.142 17,050 12,050 13,050
5/8-11 UNC 0.226 27,100 19,200 20,800
3/4-10 UNC 0.334 40,100 28,400 30,700
7/8 -9 UNC 0.462 55,450 39,250 42,500

1-8UNC 0.606 72,700 51,500 55,750
1.1/8 -7 UNC 0.763 80,100 56,450 61,800
1.1/4-7 UNC 0.969 101,700 71,700 78,500
1.3/8 - 6 UNC 1.155 121,300 85,450 93,550
1.1/2- 6 UNC 1.405 147,500 104,000 113,800

2.3 Tensile Strength [ Arpsudiusimans i |

Table4 : Tensile Strength Requirements for Specimens Machined From Bolts

L Tensile Strength, min ~ Yield Strength, min  Elongation in 4D, min  Reduction of Area, min
Bolt Size [in]

[ psi (MPa) ] [ psi (MPa) ] [%] [%]
1/2t0 1, Inclusive 120,000 (825) 92,000 (635) 14 35
Over 1101.1/2 105,000 (725) 81,000 (560) 14 35

2.4 Rotational Capacity [ dranusnnsanisiuiian |

Table5 : Rotational Capacity Test for Zinc-Coated Bolts

Bolt Length [in] Nut Rotation, degrees (turn), min
Up to and including 4 x dia 240 [4]
Over 4 x dia, but not exceeding 8 x dia 360 [1]
Over 8 x dia, but not exceeding 12 x dia 420 [1-1/6]
Over 12 x dia Test not applicable
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3. DimenSion [Eﬂ%f]\ﬂl,ﬂ%ﬂuqﬂ Bolt AG25M ] [@1989210 ANSI B18.2.6M]

3.1 Basic Dimensions [ wusiiililuas Bolis A325M |
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Table5 : Dimensions of Heavy Hex Structural Bolts

Body Diameter ~ Width Across Flats ~ Width Across Corners Head Height Thread Length, b

Bolt Size
[in] E, [in] F, [in] G, [in] H, [in] s e
Max  Min Max Min Max Min Max  Min in [n] in [on)]
1/2 0.515  0.482 0.875 0.850 1.010 0.969 0.323 0.302 1.0025.40  1.1930.23
5/8 0.642  0.605 1.062 1.031 1.227 1.175 0.403 0.378 1.2531.75 1.47 37.34
3/4 0.768  0.729 1.250 1.212 1.443 1.383 0.483  0.455 1.38 35.05 1.6341.40
7/8 0.895  0.852 1.438 1.394 1.660 1.589 0.563  0.531 1.5038.10  1.7845.21
1 1.022 0976 1.625 1.575 1.876 1.796 0.627 0591 1.7544.45  2.0652.32
1.1/8 1.149  1.098 1.812 1.756 2.093 2.002 0.718  0.658 2.0050.80  2.3459.44
1.1/4 1.2717 1223 2.000 1.938 2.309 2.209 0.813 0.749 2.0050.80  2.38 60.45
1.3/8 1.404 1.345 2.188 2.119 2.526 2416 0.878 0810 2255715 2.6968.33
1.1/2 1.531 1470 2.375 2.300 2.742 2.622 0.974 0.902 2255715 2.6968.33

3.2 Body I.ength, L [ﬂ']’lml’l'ﬂlﬂ\l Bolts ]

The bolt length shall be the distance measured parallel to the axis of the product from the bearing surface of the head to the
extreme end of the bolt including point. Bolts are normally furnished in ¥4 in. length increments.

[ ANNE1IURY Bolts agingugiinandmiiuluaniulaegn lnussusaziiinanueniaiag ¥4 i ]
3.3 Length Tolerances [ﬁ’mJmvm’mm‘ﬁﬂuﬂﬂmmmn ]

Bolt length tolerances shall be as tabulated below. [ AvAruAs AARAUURIAINEN Bolts TvUARINAITIIE A |

Table7 : Tolerance Requirements for Bolts Length

Bolt Length [in] 1/2 5/8 3/4 7/8 1 1.1/8 1.1/4 1.3/8 1.1/2
Length <6in. -0.12 -0.12 -0.19 -0.19 -0.19 -0.25 -0.25 -0.25 -0.25
lenglh >6in. -0.19 -0.25 -0.25 -0.25 -0.25 -0.25 -0.25 -0.25 -0.25
T3 : 089-256-6926 , 092-552-3066  npi.supply@gmail.com Wi audile maluladl waus Guwaiy 410n




NPI TECHNOLOGY AND SUPPLY.CO. LTD.

4. Surface and Marking [ touag

4.1 Finish/Coatings
1. Plain / Black

2. Hot-Dip Galvanized [ AsTM A153/153M ]
4.2 Product Marking

1. Type 1 bolts shall be marked “A325”

o

5
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aNE iU Bolts A325 |

2. Type 3 bolts shall be marked “A325” [with the A325] underlined]

5. Weight [ i1iin Bolis A325 |

Table8 : Weight (Kg. / 100 pcs.) of Heavy Hex Structural Bolts

B°dy[%:]"g'hs L2 134 2 214 212 234 3 314 3172 334 4 414 412 434
1/2 5.81 6.40 7.03 7.62 8.26 8.85 9.48 10.07 1070 11.29 11.88 1252 13.11 13.74
5/8 9.84 10.66 11.61 1256  13.52 14.47 1542 1633 1728 18.23 19.19 2014 21.09 22.04
3/4 15.38  16.56 17.69 19.05 2041 21.82 23.18 2454 2590 27.26 28.67 3003 31.39 32.75
7/8 24.04 2567 2726 29.12  30.98 3284 3475 36.60 38.46 4032 4218 4445  46.27
1 3574 3783 39.92 42.64 4491 4717  49.90 5216 5443 5715 5942 62.14
1.1/8 58.06 60.78 63.96 67.13 7031 7348 7620 79.38
].]/4 75.75 79.38  83.01 87.09 90.72 94.80 98.43 102.06
].]/2 118.84 12383 129.73 135.17 141.07 146.51 151.95 157.85

Table : Weight (Kg. / 100 pcs.) of Heavy Hex Structural Bolts [Continued]

B°dy[::]"g'hs 5514 512 534 6 612 7 112 8 812 9 912 10
1/2 14.33 14.56 16.78  17.87 19.10  20.32 21.55
5/8 23.00 2395 2490 2585 26.81  28.53 3044 3234 3425 36.15
3/4 3411 3552 3688 38.24 39.60 42.14 4491 4763 52.16  53.07 55.79 5851  61.23
7/8 48.08  49.90 51.71 5352 5534  58.97 62.60 66.22 70.31 73.94 77.56  81.19  85.28
1 04.41  66.68 69.40 71.67 7394 78.47 8346 8845 9344 9798 102.97 109.54 112,94
1.1 /8 82.55 85.73 88.90 94.80 100.70 106.59 112.94 119.29 125.19 13154 137.44 143.79
1.1/4 106.14 113.85 121.11  128.37 136.08 143.79 151.05 158.76 166.47 17418 185.43
1.1/2 163.29 169.19 174.63 180.08 185.97 197.31 208.20 219.54 230.88 242.22 253.56 256.28 267.17
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ASTM A563M : Heuvy Hex Nuts Use With Structural BO“S[A325M]. (#1989910 ASTM AS63 - 15]
1. Materials [ a9 |

Table9 : Chemical Requirements for Nuts

Element (ProdudAnuI - DProdud Analy- Dl;lroduct Analy- DHP:Eoduct Analy-
Heat Analysis Y et Analysis I et Analysis Sk Heat Analysis Al
sis sis sis
Carbon 0.55max 0.58max 0.55max 0.58max 0.20-0.55 0.18-0.58 0.20-0.53 0.19-0.55
Mungunese 0.30min 0.27min 0.60min 0.57min 0.40min 0.37min
Phosphorus 0.12max 0.13max 0.040max 0.048max 0.040max 0.048max 0.046max 0.052max
Sulfur 0.15max . 0.050max 0.058max 0.050max 0.058max 0.050max 0.055max
Silicon
Copper 0.20min 0.17min
Nickel 0.20min 0.17min
Chromium 0.45min 0.42min
Vanadium
Molybdenum 0.15min 0.14min
Titanium
2. Mechanical Properties [ auifining |
Table10 : Mechanical Properties Requirements for Heavy Hex Nuts
( D DH DH3
Size [in] Proof Load Proof Load
Proof Load  Hardness, Proof Load  Hardness, Stress, [ksi] Hardness, Stress, [ksi] Hardness,
Stress, [ksi]  [Rockwell] Stress, [ksi]  [Rockwell] [Rockwell] [Rockwell]
[Plain, HDG] [Plain, HDG]
1/4t04 144 B78 - (38 150 B84 - (38 175,150 (24 - (38 175,150 (24- (38
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3. Dimension and Weight of Metric Heavy Hex Nuts for Use With Structural Bolts

[ s59uazun1n Nuts ASB3 + HIWEN | idrsimn st srozs

**% Recommended ***

«— F —>| H |<— -
Finish/Coatings : Self Color/Black, HDG

+

G
** Property Class Marking ’\

i

Table11 : Dimension and Weight of Metric Heavy Hex Nuts for Use With Structural Bolts

Nuts Si Width Across Flats Width Across Corners Head Height Weight
”[? ]'Ze F, [in] 6, [in] H, [in] [Kg./100pcs.]
in
Max Min Max Min Max Min
1/2 0.875 0.850 1.010 0.969 0.504 0.464 3
5/8 1.062 1.031 1.227 1.175 0.631 0.587 5.09
3/4 1.250 1.212 1.443 1.382 0.758 0.710 8.82
78 1.438 1.394 1.660 1.589 0.885 0.833 12.95
1 1.625 1.575 1.876 1.796 1.012 0.956 18.45
1.1/8 1.812 1.756 2.093 2.002 1.139 1.079 25.42
1.1 /4 2.000 1.938 2.309 2.209 1.251 1.187 33.09
].3/8 2.188 2.119 2.526 2416 1.378 1.310 43.18
1.1 /2 2.375 2.300 2.742 2.622 1.505 1.433 55.10

ASTM F436 - Metric Hurdened Steel WUSherS. [@1984910 ASTM F436 - 11]

Table12 : Dimension and Weight of Washers for Use With Structural Bolts
1.D., [in] 0.D., [in] T, [in] [Kg./1,000pcs.]

0.D.—> T Si i
-7 R Min Max Min Max Min Max
1.D.>
— 1/2 0531  0.563 1031 1.095 0097 0.7 10.11
‘-.‘ 5/8 0.688  0.720 1281 1345 0122 0177 19.00
S u 3/4 0813 0845 1437 1501 0122 0177 22,61
‘ 7/8 0938 0970 1718 1.782 013 0177 34.75
- 1 1.063  1.085 1937 2.063 0136 0177 4250
Table13 - Chemical Requirements for Washers 1.1/8 1188 1251 2187 2313 0.13  0.177 55.59
fomen SR 1.1/4 1375 1438 2437 2563 013 0177 69.35
— oo | TWBORq3/8 1500 1563 2687 2813 013 0177 76.70
0sphorus 0.040max 0.050max
Sur 1.1/2 1.625  1.688 2937 3.063 013 0177 101.80

*“*Hardness for Plain Washers = 38 to 45 HRC. “*Hardness for HDG Washers = 26 to 45 HRC.
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