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P.F. Hexagon Head Bolts/Screws

Metnc Senes Dimensions

PANCHSHEEL FASTENERS

Note :

The bolts and screws will generally conform to IS : 1364, ISO 4014, ISO 4017 and DIN 931/933.
Threads will conform to class 6g of IS : 4218, Coarse Series.

Heat Treatment : Property Class 10.9 or 8.8 of IS : 1367.

Thread Length LT:
LT1 forL <125
LT2 for L > 125 to 200

LT3 for L > 200 ' |

6. Screw lengths equal to or shorter than those listed in row 'LET" will be
threaded to head.

7. Sizes in brackets are non-preferred dandards.
All dimensions are in millimeters.

==

1
2

3. Material : Panchsheel Fasteners High grade carbon/alloy steel. W

4 r = —'l ;
5

*
THREAD SIZE

;S

Thread| Pitch w C B H R Q Length of Thread Length
Size Max Min. Max | Nom.| Min.| Min. Range
LT1 | LT2 EF3° | LEF L
M4 0.7 7.0 7.66 4.0 2.8 g.21 59 14 - - 20 10-40
M5 0.8 8.0 . 8.79 5.0 3.5 ()2 NG 16 - - 20 10-50
M6 1.0 10.0 11.05 6.0 40 | 0.25| 89 18 - - 25 10-50
M8 1.25 13.0 14.38 8.0 5.3 04| 1168] 22 28 = 30 12-90
M10 =5 16.0 17.80 10.0| 6.4 04| 156| 26 32 45 35 16-90
M12 1.75 18.0 20.3 120| 7.5 06| 17.4 30 36 49 40 20-280
(M14) 2.0 21.0 23.45 140| 88 06| 20.5| 34 40 53 45 25-200
M16 2.0 24.0 26.75 TEIONSI0I03] 06T 22058 e 38 44 57 50 25-280
(M18) 2.5 27.0 30.14 18.0}) 11.5]| 06| 25.3] 42 48 61 60 40-200
M20 2.5 30.0 E 33.53 20.0| 125| 08| 28.2 46 52 65 60 40-280
(M22) 2.5 34.0 37.72 22.0| 14.0| 08| 30.0| 50 56 69 65 50-280
M24 3.0 36.0 39.98 24.0| 15.0| 08| 336| 54 60 73 75 50-280
(M27) 3.0 41.0 45.20 27.0° 17.0{ - 1.0} 38:0-} 60 66 79 85 70-300
M30 3.5 46.0 50.85 30.0| 187 1.0 | 427 66 72 85 85 75-300
(M33) 3.5 50.0 55.55 33.0| 21.0| 10| 466 72 78 91 95 75-300
M36 4.0 55.0 60.79 SEMT 225 FS RO TS5 ] 78 84 97 100 80-300
(M39) 4.0 60.0 66.44 39.0.1-.25.0-1.- 1.0:}- 55.9.]. 84 20 103 | 110 90-300
M42 4.5 G5 72.02 42.0| 26.0 12| 61.6} 90 96 109 120 90-300




P.F. Hexagon Head Bolts/Screws PANCHSHEEL FASTE!

Metric Series-Physical Properties' - Tightening Torques

PhYSical Properties Property Class 8.8 1-0.9
Diameter <M 16 >M16 all diameters
Unit N/mm? | Kgfimm® | N/mm? | Kgf/mm® N/mm’ |Kgf/mm’

Tensile Stength Min. 800 81.5 830 84.6 1040 | 106.0
Yield Strength, 0.2% offset Min. 640 65.2 660 B87.2 940 95.8
Proof Lead Stress 580 59.1 600 | 612 | 830 | 846
Shear Strength, Min. 480 48.9 498 50.8 624 63.6

Brinell HB 219-285 242-319 295-362

A Hardness
Rockwell | HRC 20-30 23-34 31-39

Elongation % on GL = \/-5_65_A 12% Min. 9 % Min.
A= Cross Sectional Area.

Recommended Property Class 8.8 Property Class 10.9
1 ; Thread | Stress Torque Induced Load Torque Induced Load
Tightening Torques and Size. | Area
¢ mm®* Nm Kgm. N Kgs. Nm Kgm. N Kgs.
Induced Loads
M4 8.78 3.0 0.30 3877 395 4.3 0.44 5695 580
M5 14.2 6.0 0.62 6361 648 8.9 0.91 9344 952

Mé 20.1 10.3 1.05 9005 918 15.1 1.54 | 13230 1348
m8 36.6 25.0 254 | 16400 | 1671 37.0 3.73 | 24080 2455
M10 58.0 50.0 5.1 26360 | 2686 74.0 7.50 | 38700 3946
M12 | 843 87.0 8.90 | 38300 | 3905 | 128.0 13.08 | 56300 5735

(M14) | 115.0 139.0 | 14.17 | 52300 | 5327 | 205.0 20.82 | 76800 7824
mMi6 | 157.0 | 214.0 | 21.82 | 72300 7375 |:315:0 32.06 | 106300 | 10832

(M18) | 192.0 | 304.0 30.97 | 91200 | 9300 | 435.0 4410 | 129900 | 13248

M20 | 2450 | 431.0 | 43.91 | 116400 | 11868 615.0 62.54 | 165800 | 16903
(M22) | 303.0 | 586.0 59.74 | 144000 | 14677 | 835.0 85.08 | 205100 | 20904

M24 | 353.0 | 745.0 | 75.94 | 167700 17100 |1080.0 | 108.00| 238700 | 24333

(M27) | 459.0 | 1090. 111.00 | 218100 | 22234 |1550.0 | 158.00 310400 | 31640
m30 | 561.0 | 1480.0| 150.00 | 266600 27175 |2105.0 | 214.60| 379400 | 38671

(M33) | 694.0 | 2013.0 205.20 | 320800 | 33618 |2865.0 | 292.00 469300 | 47839

Note :

The tightening torques calculated to induce M36 | 817.0 | 2586.0| 263.60 | 388200 | 39576 |3680.0 375.00 | 552500 | 56318
approximate siresses as under in screw threads:

448 n/mm? for Property Class 8.8 dia < M16 (M39) |976.00 | 3346.0 | 341.10 | 463800 47278 |4760.0 | 485.40| 660000 | 67278

462 N/mm? for Property Class 8.8 dia > M16

658 N/mrr? for Property Class 10.9. M42 |1120.0 | 4135.0 | 421.50 | 532200 | 54253 5880.0 | 599.80| 757400 | 77205




P.F. Hexagon Head Bolts/Screws PANCHSHEEL FASTE

Inch Series, UNC-Dimensions

Note :

1. The bolts and screws will generally conform to ANSI B 18.2.1 (Bolts/Screws)
made to ANSI B. 18.2.1 will also generally conform to B.S.1768).

2. Threads will conform to class 2A of ANSI B1.1 or BS 1580 for Unified threads
(Coarse Fine).

po— W —s{ i e e
3. Material : Panchsheel Fasteners High grade carbon/alloy steel. 1 i i Qg =t
4. Heat Treatment : As per SAE grade 5 or 8 (Bolts/Screws made to SAE s S @ =3
grade 5 and 8 will also generally conform to requirements of grade 'S' & T ¢ i Elbagse mﬂ%w SIZE
'V' of BS 1768 respectively. < %] tl} Wi 0
|
5. Thread Length LT: NS N -
LT1forL <6 : . g
LT2 forL > 6 .
6. Screw lengths equal to or shorter than those listed in row 'LET" will be threaded to
head.

7. All dimensions are in inches.

Length of Thread Length
Thread | Pitch W c B H R Q Range
Size UNC Max. Min. Max. Nom. Min. Min. LT1 LT2 LFT L
1/4" 20 0.4375 | 0.505 | 0.2500 0.158 . 0.015 |- 041 3/4 = gl 1/2-2.1/4
5/16" 18 0.5000 | 0.577 | 0.3125 0.206 | 0.015 | 0473 | 7/8 - 1.1/8 1/2-4
3/8" 16 0.5625 | 0.650 | 0.3750 0.238 | 0.015 | 0.535 1 - 1.1/4 1/2-4
7/16" 14 0.6250 | 0.722 | 0.4375 0.286 0.015 0.595 | 1.1/8 - 1.3/8 3/4-3.1/2
1/2" 13 0.7500 | 0.866 | 0.5000 0.318 | 0.015 | 0.720 | 1.1/4 1.1/2 1.1/2 3/4-3.1/2
5/8" 11 0.9375 | 1.083 | 0.6250 0.398 | 0.020 | 0:908 | 1.1/2 1.3/4 1.7/8 1-8
3/4" 10 1.1250 | 1.300 | 0.7500 0.473 0.020 1.090 | 1.3/4 ) 2.1/8 1.1/2-8
7/8" 9 1.3125 | 1.515 | 0.8750 0.553 | 0.040 | 1.275 2 2.1/4 | 2.3/8 1.1/2-8
1" 8 1.5000 | 1.732 | 1.0000 0.617 | 0.060 | 1.463 | 2.1/4 2.2 ~2:5/8 1.1/2-8




P.F. Hexagon Head Bolts/Screws

PANCHSHEEL FASTENERS

Inch Series, UNC-Physical Prope'rties-Tightening Torques :

Grade Grade 5 Grade 8
12000 Ibsfin® 150000 lbs/in®
Tensile Strength (Min)
84.5 Kgf/mm® 105.4Kgf/mm?
85000 Ibsfin® 120000 Ibsfin®
Proof Load Stress
59.9 Kgffmm? 84.5 Kgfimm®
Elongation % on GL = 4 x Gauge Dia 14% 12%
Rockwell Hardness RC 25-34 RC 33-39
Thread Stress Grade 5 Grade 8
Recommended el
Tlghtenmg TOl’queS and Torque Induced Load | Torque |Induced Load
1/4" 0.0324 99.1 2086 140 2948
Induced Loads -
UNC Thr d 5r16" 0.0532 203.4 3426 287.4 4841
ea 3/8" 0.0786 360.5 5061 509.7 7152
7/16" 0.1078 577.1 6942 815.4 9809
1/2" 0.1438 879.6 9260 1243.2 13085
5/8" 0.2290 1705.2 14748 2408.5 20839
3/4" 0.3380 3020.0 21767 4267.6 30758
7/8" 0.4670 4868.5 30075 6878.7 42487
1 0.6120 7291 39412 10302.9 55692

Note :
The tightening torques calculated to induce stress
equal to approximately70% of Yield Stress.




P.F. Hexagon Nuts PANCHSHEEL FASTENERS

Metric Series-dimensions-Physical Properties

Note : ¥
1. The nuts will generally conform to IS : 1364, 1ISO 4032, DIN 934, 970.
2. Threads will conform to class 6H of IS : 4218, Coarse Series.

3. Material & Heat Treatment —H —
To achieve mechanical properties of Property Class 8 or 10 of IS : 1367-VI. I
1SO 898/2 |
4. Nuts of Property Class 8 are used with bolts of Property Class 8.8 Nuts of
Property Class 10 are used with bolts of Property Class 10.9 (In general,
nuts of a higher property class can replace nuts of a lower property class in ==t
a joint) t__<
5. In Bolts/Nut assembly, tightening should be done by rotation of nut. Torque 52

values as recommended in tables for bolts (p:5).
6. Sizes in brackets are non-preferred gtandards.
7. All dimensions are in millimeters.

THREAD SIZE

I i . : Thread| Pitch w c
D|menS|OnS 3 Size Max. Min. M|:x.
M4 0.7 7.0 7.66 3.20
M5 0.8 8.0 8.79 4.00 4.70
M6 1.0 10.0 11.05 5.00 5.20
M8 1.25 13.0 14.38 6.50 6.80
M10 148 16.0 17.77 8.00 8.40
M12 | 1.75 18.0 20.03 10.00 10.80
(M14) 2.0 21.0 23.35 11.00 12.80
M16 2.0 24.0 26.75 13.00 14.80
(M18) 25 27.0 29.56 15.00 15.80
M20 2.5 30.0 32.95 16.00 18.00
(M22) 25 34.0 T2, 18.00 19.40
M24 3.0 36.0 39.55 19.00 21.50
(M27) 3.0 41.0 45.20 22.00 23.80
M30 D 46.0 50.85 24.00 25.60
(M33) 3.5 50.0 55.37 26.00 28.70
M36 4.0 55.0 60.79 29.00 31.00
(M39) 40 60.0 66.44 31.00 33.40
M42 4.5 65.0 72.09 34.00
Property Class 8 Property Class 10
Nuts Size |Proof Load| Hardness Hardness Proof Load| Hardness| Hardness
Stress HV HR Stress HV HRC
P hys;ca' Prope rt|es s Over | To N/mm® | Min. | Max | Min. | Max | N/mm® |Min|Max | Min. | Max
M4 800 170 . | HRB 87 1040
302 HRC 30
M4 M7 810 1040
M7 M10 830 188 HRB 90 1040 272 353 | 26 36
M10 | M16 840 1050
M16 | M42 920 233 253 |HRC 19|HRC 36 | 1060




P.F. Hexagon Nuts

Metric Series, UNC-Dimensions-Physical Properties

PANCHSHEEL FASTENER

Note :
The nuts will generally conform to ANSI B 18.2.2 (Nuts made as per

13

GRADE 5 GRADE 8
2. Threads will conform to class 2B of ANSI B 1.1 and BS 1580 for B | e w
Unified threads (coarseffine) rH r S 1
3. Material & Heat Treatment 1 |
To achieve mechanical properties of SAE grade 5 or 8 (Nuts made to 7500 } s = §
SAE grade 5 and 8 will also generally conform to requirements of grade |
1 & 5 of B.S. 1768 respectively). é
4. In Bolts/Nut assembly, tightening should be done by rotation of nut.
Torqug values as recommended in tables for bolts (p:7).
5. All dimensions are in inches.
THREAD SIZE
Dimensions : Thread TPL w c H
Size UNC Max. Max. Nom.
1/4" 20 0.4375 0.505 0.219
5/16" 18 0.5000 0.577 0.266
3/8" 16 0.5625 0.650 0.328
716" 14 0.6875 0.794 0.375
1/2" 13 0.7500 0.866 0.437
5/8" 11 0.9375 1.083 0.547
3/4" 10 1.1250 1.300 0.641
718" 9 1325 1.515 0.750
4 8 1.5000 1.732 0.859
PhYS|Ca| Propel'tles Grade For use with | Proof Load Size Rockwell
Bolts of Stress Hardness
Grade
120000 Lbs/in®
5 5 All Sizes RC 32 max
78.9 kgfimm?®
150000 Lbs/in® Up to 5/8" RC 24-32
8 8
102.6 kgf/mm® above 5/8" RC 26-34
Upto 1"
6

ANSI B 18.2.2 will also generally conform to BS 1768).




P. F. High Strength

Structural Fasteners

These are large series hexagon bolts
nuts and washers available in the
range shown in Table 1.

The bolts are having short thread
lengths, suitable for use in both
friction type and bearing type struc-
tural steel joints

PANGHSHEEL FASTENERS

Table 1: P. F. Range of High Strength Structural Fasteners

Product Specification | Size Threads Mechanical
Properties*
High Strength 1SO: 7412 M16 to Metric Coarse, 6g Property Class
Structural Bolts | IS :3757 M36 ISO: 261, 1SO: 965 | 8.8 Or 10.9
1S: 4218 1SO: 898/1
I1S: 1367, Part 3
High Strength ISO: 4775 M16 to Metric Coarse, 6H Property class
Structural Nuts IS: 6623 M36 ISO: 261, ISO: 965 | 8 Or 10
1S: 4218 1ISO: B98/2
IS: 1367, Part 6
Hardened and I1SO: 7415 M16 to
Tempered IS: 6649 M36 - Hardness
Washers (Pain Hole, HRC 35-45
Circular)

*For details, refer Table : 6 and 7.

P. F. High Strength

Structure Bolts, Nuts and
Washers in Friction Grip Joints
The use of high strength structural
fasteners in friction grip joints has been
one of the most important developments
in structural engineering over the last
about four decades.

It provides a simple method of transmit-
ting loads through a structural joint by the
friction on the contact face developed
through the high clamping force from
correctly tightened high strength bolts
and nuts. (See Fig. 1)

The bolts are fitted in clearance holes
and since the joint is designed to resist
slip, they are not subject to bearing or

static tension throughout their working
life, with fluctuating loads having very
little, if any, effect on bolt stress.

The head dimensions (across flat sizes)
of H.8.8. Bolts and Nuts are one step

Fig. 1: Principle of Friction Type Joint using H.S.S. Bolts and Nuts
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from beoll tension

bearing pressure under the head of
H.S.S. Bolts will thus be necessarily
lower than that of the conventional

hexagon head bolts.

Indentation of the hard bolt head into
softer structural steel in therefore

shear forces and thus remain in virtually higher than those of the normal hexagon prevented.
Reference Standards
P.F. High strength structural fasteners in friction grip joints are ideal for use on time- BS: 4395
bound projects. Over the conventional methods of riveting or welding, they offer the S ciﬂ'cation e
following advantages: e
HSFG Bolts/ Nuts/ Washers

3 a BS: 4604

RELIABILITY : SIMPLICITY : The use of

Once tightened, the bolts will remain tight and
maintain the permanent strength of the joint.
Absence of heavy stress concentration due to
absence of bearing between bolts and plates.
As bolts are in tension, it does not permit
loosening, thus making it most ideal where -
vibrations are involved.

ECONOMY :

Fewer high strength bolts are required than
M.S. bolts and rivets. Driling of close
tolerance holes is not required. Overall weight
ofthe structure will be very light.

Aminimum of skill is required in tightening and
the operators need only to follow a few simple
rules.

CONVENIENCE :

Whether in the workshop or at site, H.S.S.
Bolts enable joints to be made easily. Welding
of site splices can be eliminated, avoiding the
difficulties of welding in adverse weather
conditions. Absence of pneumatic hammers
used in riveted joints reduce noise level
considerably.

i

HSFG Bolts/Nuts/Washers
in Structural Steel Works

IS : 4000
Code of practice for
Use of HSFG Fasteners

IS : SP6 (4)
Handbook for
Structural Engineers

ASTM A325/A563/F436
Specifications for High Strength
Bolts/Nuts/Washers
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PANCHSHEEL FASTENERS

Productrrot

Table 2: P. F. High Strength Structural Bolts - Dimensions

Thread Size . M16 M20 (M22) M24 (M27) | M30 M36
o — A Pitch 2.0 2.50 2.50 3.00 3.00 3.50 4.00
i = ”_**‘ T Max | 1670 | 2084 | 22.84 | 2484 | 27.84 |30.84 | 37.00
i 21 T Min. 1530 | 19.16 5716 | 23.16 | 26.16 | 29.16 | 35.00
il Eirem f da Max. 1870 | 2324 | 2524 | 27.64 | 3040 |33.40 | 39.40
i LR W Max. 37.00 | 3400 | 36.00 | 41.00 | 46.00 [ 5000 | 60.00
P T BT Min. 2616 | 33.00 | 25.00 | 40.00 | 45.00 |49.00 | 58.80
o c Min. 2956 | 37.29 3055 | 45.20 | 50.85 | 55.37 | 66.44
- Max. 1075 | 1340 | 1490 | 1590 | 1790 | 19.75 | 23.55
Min. 9.25 11.60 1310 | 14.10 | 16.10 [17.65 | 21.45
R Min. 0.60 0.80 0.80 1.00 1.20 1.20 1.50
B = T1 Ref. 31 36 38 41 44 49 56
¢ :;' T2 Ref. 38 43 45 48 51 56 63
§‘ ) THREAD SIZE
Hig ] Table 3: P. F. High Strength Structural Nuts - Dimensions
22 Thread Size M16 M20 (M22) M24 (M27) | M30 M36
Pitch 2.0 2.50 2.50 3.00 3.00 3.50 4.00
Max. 2700 | 3400 | 36.00 | 41.00 | 46.00 | 50.00 | 60.00
| o Min. 2616 | 33.00 | 35.00 | 40.00 | 45.00 | 49.00 | 58.80
‘i c Min. 29.56 | 37.29 3955 | 4520 | 5085 | 55.37 | 66.44
; i Max. 1710 | 2070 | 2360 | 2420 | 27.60 | 30.70 | 36.60
Min. 1640 | 19.40 | 22.30 | 2290 | 26.30 | 29.10 | 35.00
‘ Weight 60.4 115.3 1428 | 197.7 | 2823 | 3650 | 2818
Kg./1000 Pgs.
Table 4: Grip Lengths and Weight of Bolts (Kgs per 1000 pcs.)
Dia M16 M20 (M22) M24 (M27) M30 M36
L Wt. Gl Wit. Gl Wt Gl Wit. Gi Wt Gl Wt. Gl Wt.
40 10to 14 102.8
45 15t0 19 1107 | 1Mto15 180.3
50 20to 24 1186 | 161020 | 1926 12to 16 252.0
55 25t0 29 1265 | 21t025 | 205.0 17 to 21 266.9 15t0 19 337.4
60 3010 34 1344 | 261030 | 217.3 22t0 26 281.8 20t 24 3522 17to21 480.9
65 35t0 39 1423 | 31to35 | 2206 27 to 31 296.7 25t0 29 372.9 2t0 286 503.4
70 40to 44 1502 | 361040 | 2418 32to 36 311.6 30to 34 380.7 27 to 31 525.8 24t0 28 672.5
75 45t0 49 1581 | 411045 | 2543 37 to 41 326.6 3510 39 408.4 32t0 36 548.3 2910 33 700.3 23t 27 1088.1
80 S0to54 | 1660 | 461050 | 2666 | 421046 | 3415 | 40tod4 | 4262 | 37tod1 | 5708 | 301038 | 7280 281032 | 1129.0
85 5510 59 1739 | 511055 278.9 47 to 51 356.4 45 to 49 443.9 42 to 46 593.2 39t0 43 755.7 331037 1168.0
90 60 to 64 181.7 | 561060 | 281.3 5210 56 SrikE] 50 to 54 461.7 47 to 51 615.7 4410 48 783.5 38to 42 1209.0
95 65 to 69 1896 | 61toB5 | 303.6 57 to 61 386.2 5510 59 479.4 52 to 56 638.2 4910 53 811.2 43 to 47 1248.9
100 70to 74 1975 | 66t0 70 315.9 62 to 66 401.2 60 to 64 497.2 57 to 61 660.7 54to 58 839.0 48 to 52 1288.9
110 7510 84 211.4 | 71080 | 337.7 67 to 76 427.8 6510 74 528.5 62t0 71 6856 59to 68 888.4 53 to 62 1362.0
120 8510 94 2272 | 81t090 | 3624 77 to 86 457.7 75to 84 56841 72 to 81 7306 69to 78 943.9 B3to72 1441.9
130 95t0 104 | 243.0 | 9110100 | 387.0 87 to 96 487.5 8510 94 589.6 82 to 91 715.5 7910 88 989.4 73t0 82 1521.8
140 105to 114 | 258.8 [101t0 110 | 411.7 97 to 106 517.3 | 9510 104 635.1 92to 101 820.5 89to 88 1054.9 | 831092 1601.7
150 115t0 124 | 2746 | 11110120 | 439.3 | 107 to 116 547.2 | 105t0 114 | 670.6 102 to 111 8654 | S99to 108 11104 | 9310 102 1681.6
160 125t0134 | 2903 {12110 130] 461.0 | 117to 126 | 577.0 | 115t0124 | 7061 112to 121 9104 |109t0 118 | 1165.8 |103t0112| 17615
170 135t0 144 | 306.1 [13110140| 485.7 | 12T to 136 | 6069 |125t0134 | THM6 122t0131| 9553 |119t0128 | 1121.3 [113to 122 | 18414
180 145t0 154 | 321.9 |141t0 150 | 510.3 | 137 to 146 636.7 |134to144 | 7771 13210 141 | 10002 |129t0138 | 1276.8 |123t0 132 19213
150 155t0 164 | 337.7 |151t0 160 | 535.0 | 147 to 156 666.5 |145t0 154 | 8126 14210151 | 10452 |139t0148 | 1332.3 [1331to 142 | 2001.2
200 165t0 474 | 3535 [161t0 170 | 559.6 | 157 to 166 | 694.4 |155t0 164 | 8482 152 to 161 | 1090.2 |149t0 158 | 1387.8 |143to 152 2081.1
210 16210 171 | 11352 |159t0o 168 | 1443.3 |153t0 162 2161.0
220 172t0 181 | 1180.1 |169t0 178 | 14988 [163to 172 | 22408
230 18210 191 | 1225.0 |179t0 188 | 1554.3 [173to 182 | 2320.8
240 192t0 201 | 1270.0 |189t0 198 | 1609.8 |183to 192 2400.7
250 202t0211 | 1314.0 |199t0208 | 1665.3 |193to 202 2480.6
260 21210221 | 13509 |209t0218 | 1720.7 |203t0212 2560.5
270 22210231 | 14049 |219t0228 | 17762 |213to 222| 26404
280 23210 241 | 1449.8 |229t0238 | 18317 (22310232 | 27203
290, 24210 251 | 1493.9 |239t0248 | 1887.2 |233t0242| 2800.2
300 252 t0 261 | 1538.9 |249t0258 | 19427 |243t0 252 2880.1




-

{ ot

PANCHSHEEL FASTENERS

S ——

1
Table 5 : Panchsheel Fasteners High Strength Structural Washers é
Bolt Size M16 M20 (M22) M24 (MZT}T \ =
d Min. 18.00 | '22.00 24.00 26.00 30.00
Max. 18.43 | 2252 2452 | 26.52 30.52 | 3362] wo-.
D Max. 34.00 42.00 44.00 50.00 56.00 | 60.00 | 72.00
Min. 32.40 | 4040 42440 48.40 54.10| 58.10 | 70.10
i 460 | 460 | 460 | 460 | 480 | 460 | 460
Min. 3.10 3.10 3.40 3.40 3.40 3.40 3.40
Weight 203 | 313 | 382 | 47| 548 | 614 | 897
Kg/1000pcs
Table 6: Mechanical Properties of H.S.S. Bolts
Property Class 8.8 Property Class 10.9
Thread Stress Ultimate Proof Hardness | Ultimate Proof |Hardness
Size Area Load (Min)| Load (Min) Load (Min) {Load (Min)
mm’ Newtons | Newtons HRC Newtons | Newtons HRC
M16 157 125600 91060 22-32 163280 130310
M20 245 203350 147000 254800 203350
(M22) 303 251490 181800 315120 251490
M24 353 292990 211800 23-34 367120 262990 32-39
(M27) 459 380970 275400 477360 380970
M30 561 465630 336600 583440 465630
M36 817 678110 490200 849680 678110
Table 7: Mechanical Properties of H.S.S. Nuts
Prope?ty Class 8 Property Class 10
Thread Proof Load Proof Load
Size Newtons Hardness - Newtons Hardness
M16 168900 195500
M20 263400 305000
(M22) 325700 HRB 89 377200 HRC 26
M24 379500 to 439500 to
(M27) 493400 HRC 38 571500 HRC 38
M30 603100 698400
M36 878300 1017200

Assembly
Calculation of Boltlength :

The length of bolt required to be used in the
assembly will depend on the Grip Length
(Clamping Length). Table 4 gives range of Grip
Length for individual Bolt Lengths. In deciding
the ranges, allowances have been made for the
thickness of nut, one flat round washer and
sufficient thread protrusion beyond nut.
Adequate allowance should be made for
additional washers ortaperwashers, ifused.

Holes in Members :

All holes should preferably be drilled, burrs
should be removed. Nominal hole diameters
are givenin Table 8.

Operation:

All contact surfaces should be free of oil, dirt,
loose scales, rust, burrs, paint or any other

foreign material or any defeat. A clean, as rolled
surface with lightmill scale is acceptable.

All boits, nuts and washers should be identified as
being the correct type H.S.S. Fasteners while
drawing from stores. The holes will be lined up
with sufficient drift pins to maintain the
dimensions and plumbness of the structure until
bolts in the remaining holes have been fully
tightened - well aligned will permit bolts to be
freely placed in position.

Driving of bolts should not be permitted as it
will damage the threads.

Each bolt and nut should be assembled with
flat washer under the nut or bolt head,
whichever is to be rotated during tightening,
preferably tightening will be done by nut
rotation. Taper washer are used under nuts or
bolt heads where angular seatings are
necessary.

Table 8 : Hole Dimensions for H.S.S. Bolts

Hole Diameter
Numbers of plies in the joints for Bolt Diameter (D)
M16 to M24 M27 to M36
<3 D+2mm D + 3 mm
>3
a. Two outer plies D +2 mm D+3 mm
b. Inner plies D+3mm D+ 3 mm

9
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Determining the Slip Factor:

The friction grip joint depends for its per-
formance on tightening of bolts to high
preload so that the adjoining members are
brought into contact and the shear load
transmitted by friction between them.

Theresistance to Slip (P) is expressed by
P=pxT

where p is the experimentally determined
Slip Factor and T is the initial Bolt Prgload.
(Ref. Fig. 1) it is desirable that before
designing a structural joint, a series of slip
factor tests are carried out to determine the

actual Slip Factor, Creating contact surface
conditions similar to be used at site.

Table 9 gives Slip Factor values for various
contact surfaces.

Table 9 : Slip Factor Values for various Contact Surfaces

Surface Condition Average Slip Factor
Untreated tight mill scale 0.45
Grit Blast Surface 0.50 - 0.55
Hot Dip Galvanised 0.21-0.35
Hot Dip Galvanised + Wire Brush 0.35
Hot Dip Galvanised + Sand Blast 0.40-0.45

Tightening:

a. Torque Control Method

Part of the torque effort in tightening is
absorbed in overcoming friction between
threads and nut bearing surface. The
friction varies considerably depending
upon the thread condition, oil coating on
bolt and nut etc. and, consequently,
shank tensions induced by a particular
torque differ widely. Even under the bast
conditions, a variation of 30% can be
expected. Therefore, it is not possible to
recommend torgue values that can
relate reliably to shank tensions. It is
therefore, of utmost importance to
control initial calibration of tools under
site conditions, and also frequent
checking.

The torque wrench should be calibrated
at least once each shift by tightening a
bolt in a load cell or similar device, to a
tension 10% above the required
minimum, noting the torque at which this
tension is reached. A change in the bolt
diameter or length requires re-
calibration of the tool.

b. Part Turn Method

This method is more practical,
economical and reliable. Installed bolts
are tightened to bring the surfaces in
close contact (snug fit). A matching mark
is then made on each nut and bolt
shank end and tightening completed by

tuming the nut a half or three-quarter turn
depending on bolt length. (See Table 10
and Fig. 2).

With the amount of nut rotation specified
in the table, a bolt tension at least equal
to the proof Load will be attained.

Since the part turn method will often give
rise to tensions above the yield point, it is
not recommended for BS Higher Grade
(10.9) bolts as these will have relatively

reduced ductilling and fracture could
result from excess tension.

c. Other Methods
Load indicating Devices :

These method are designed to give a
direct indication of the load induced along
the axis of the bolt with the help of load
indicating Devices incorporated in the
bolt, nut or washer assembly.

Table 10 : Part Turn Method - Amount of Nut Rotation

Bolt dia Bolt Grip Length/Rotaticn of Nut Relative
to Shank
Not Less than 1/2 Not less than 3/4
M 16 upto 115 mm over 115 mm
M 20 upto 115 mm over 115 mm
M 22 upto 115 mm over 115 mm
M 24 upto 160 mm over 160 mm
M 27 upto 160 mm over 160 mm
M 30 upto 160 mm over 160 mm
M 36 upto 160mm over 160 mm

Fig. 2 : Part Turn Method - Tightening Procedure

BEFORE NIGHTENING

%

AFTER TIGHTENING
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Thread Size Comparison PANCHSHEEL FASTENERS

METRIC PRODUCTS UNIFIED INCH PRODUCTS B. S. INCH PRODUCTS
THREAD PITCH & T.P.1. Major Major Major
Coarse Fine Major Dia T.PL Dia T.P.IL Dia T.PI. Dia
SIZE SIZE SIZE
Pitch TPl | PITCH T.PIL UNC UNF BSW BSF BA
(mm) (mm) mm | inch (inch) (inch) (inch)
M3 | 0.50 51 - - 3.00| 0.118 | #5 40 44 | 0.125 1/8 40 - 0.125
5BA 431 0.126
#5 32 40 0.138 4 BA 38.5 0.142
M4 | 0.70 36 - - 400| 0157 | #8 32 36 | 0.164 3BA 348 | 0.161
M5 | 0.80 32 - - 5.00| 0.197 | #10 | 24 32 0.190 316 | 24 32 | 0.187
i 2 BA 313 | 0.185
1BA 28.2 | 0.209
M6 1.0 25 - - 6.00 | 0.236 1/4 20 28 0.250 1/4 20 26 | 0.250
0 BA 254 | 0.236
M8 | 1.25 20 1.00 25 | 8.00] 0.315| 516 | 18 24 | 0.313 5M16| 18 220313
M10 | 1.50 17 1.25 20 | 10.00| 0.394 3/8 16 24 0.375 3/8 16 20 |]0.375
716 14 18 | 0.438
M12 | 1.75 14.5 1.25 20 | 12.00] 0.472 1/2 13 20 | 0.500 112 12 16 | 0.500
(M14)| 2.00 {12+5 1.50 17 | 14.00| 0.551
M16 | 2.00 12.5 1.50 17 | 16.00] 0.630 5/8 11 18 0.625 5/8 1 14 | 0.625
(M18)| 2.50 10 1.50 17 | 18.00f 0.709
M20 | 2.50 10 1.50 17 | 20.00| 0.787 3/4 10 16 0.750 3/4 10 12 | 0.750
(M22)]| 2.50 10 1.50 17 | 22.00| 0.866 7/8 9 14 0.875 718 9 " 0.875
M24 | 3.00 8.5 2.00 13 | 24.00] 0.945 1 8 12 1.000 1 8 10 1.000
1.1/8| 7 2125 VG e 9 1.125
(M%’) 3.00 8.50 2.00 13 | 27.00{ 1.063
M 3.50 7.25 2.00 13 | 30.00f 1.181 | 1.1/4] 7 12 | 1:250 1.14) 7 ] 1.250
(M33)| 3.50 7.25 2.00 13 | 33.00| 1.299
M36 | 4.00 6.40 3.00 8.5 36.0| 1417 | 1.1/2] 6 12 1.500 1.1/2 6 8 1.50
(M39)| 4.00 | 6.40 | 3.00 8.5 | 39.00| 1.535
M42 | 4.50 5.60 3.00 8.5 | 42.00] 1.653

Note : Sizes in brackets are non preferred standards.
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Comparison of Different Strength Grades

PANCHSHEEL FASTENERS

1.S. Ultimate Tensile Strength Hardness
SAE BiS. 1.8.0. Tonnes/in® |Newtons/mm® | Pounds/in’ BHN HRb HRc
DIN Min. Min.
(Kgfimm?) | (Kgf/mm?) (Kgf/mm®)
400 114 67
46 (40.8) 209 95
GRADE 60,000 (121) 70
1 (42.3) (241) 100
420 124 71
4.8 (42.8) 209 95
500 147 79
5.6 (51.0) . 209 95
GRADE 74,000 (154) 80
2 ‘ (52.1) (241) 100
5.8 520 152 82
(53.0) 209 95
P 35/45 152
(55.2171.0) 207
6.8 600 181 89
(61.2) 238 99
R 45/55 201
(71.086.8) 285
S 50/60 223 (20/33)
(78.9/94.7) 310
800<M16 219/285 20/30
8.8 830>M16 242/319 23/34
(81.8)
(84.6)
GRADE 1,20,000 (266)
s (84.6) (318) 25134
T 55/65 348
(86.8/102.6) 335 (24/36)
u 60/70 269
(94.7/110.5) 331 (28/36)
V 65175 293
(102.6/118.4) 370 (31/40)
GRADE 1,50,000 (311)
8 (105.7) (362) 33/39
1.040 295
10.9 (106.0) 362 31/39
W 70/80 31
(110.5/126.3) 375 (33/41)
X 75185 341
(118.4/134.2) 410 (37/41)
1,220 353
Tz) (124.4) 412 ‘38/44
X 80/90 363
(126.33/142.0) 429 (39/46)
7 100 Min. -
(157.8) 444 (47)
Note : 1.1 Kgf=9.81 Newtons. 1Kgfimm®= 1421.7 Psi.
2. Values in brackets are approximate conversions.
12




P.F. Hexagon Head Bolts/Screws

HEX HEAD BOLTS - METRIC SERIES

PANCHSHEEL FASTENERS

Product Weight Chart
Kg per 1000 Pcs

S5 M3 M4 M5 M6 M8 M10 M12
LENGTH
6 0.66
8 0.74

10 0.83 1.65 2.56 4.23
12 0.91 1.80 2.79 4.50 9.61
16 1.08 2.10 307 5.25 10.90 17.97 26.81
18 2.25 3.51 5.60 11.50 19.22 28.21
20 2.40 3.75 5,94 12.10 19.77 29.66
22 273 4.03 6.28 12.70 20.97 31.06
25 3.03 4.41 6.80 13.50 22.27 33.21
30 3.50 5.20 8.17 15.20 24.92 36.71
35 4.03 6.00 9.24 17.20 27.27 40.41
40 453 6.80 10.30 19.32 31.47 43.91
45 7.50 11.30 21.40 34.32 47.41
50 12.30 23.20 37.17 50.41
55 24.53 40.90 57.61
60 26.50 43.57 - 61.71
65 28.47 46.37 65.91
70 30.44 48.57 70.41
75 32.41 52.47 75.11
80 34.38 55.57 79.81
85 36.35 58.57 84.21
90 38.32 61.37 88.11
95 92.44
100 96.45
110 105.30
120 113.21
130 122.11
140 130.36
150 138.61
160 147.01
170 155.91
180 163.11
190 172.01
200 180.71
220 198.31
240 212.31
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P.F. Hexagon Head Bolts/Screws

PANCHSHEEL FASTE

Product Weight Chart
HEX HEAD BOLTS o METRIC SER]ES Kg per 1000 Pcs
DIA. 3
M14 M16 M18 M20 M22 M24
LENGTH

25 48.83 69.40

30 54.73 75.80

35 58.73 82.40 144.70

40 64.43 89.20 154.90 216.80
45 68.48 95.60 165.20 257.60
50 75.83 102.20 134.60 175.00 230.56 270.80
55 81.83 112.40 142.70 185.20 243.76 285.60
60 88.23 120.30 152.00 195.00 256.16 301.20
65 93.93 127.80 165.40 212.90 266.56 316.80
70 98.53 135.20 175.40 224 .90 286.86 330.50
75 105.63 142.60 185.40 236.60 301.76 344.80
80 111.63 149.30 196.00 248.00 316.56 370.40
85 743 157.20 205.40 260.00 331.36 387.90
90 122.93 166.00 215.00 271.40 346.16 406.40
95 128.93 173.90 225.00 283.40 360.40  423.90
100 135.13 181.20 235.00 294.30 375.76 440.50
110 146.43 195.50 254 .20 320.00 404.16 475.00
120 158.23 21240 274.00 343.00 433.26 515.00
130 170.63 226.60 291.00 364.00 460.56 550.00
140 182.63 242 .40 310.10 390.40 490.56 585.20
150 192.23 258.00 330.00 414.20 518.56 620.00
160 204.43 273.90 350.00 438.50 549.16 654.80
170 216.53 288.60 370.00 462.80 578.26 689.60
180 228.63 303.60 390.00 486.80 607.36 724.30
190 240.63 319.40 410.00 511.10 636.46 759.10
200 252.73 335.20 430.00 536.00 665.56 793.80
220 276.53 361.60 469.30 578.00 723.76 855.60
240 300.33 393.20 508.60 627.00 781.96 925.10
260 42470 547.90 675.00 840.16 994.70
280 454.20 587.20 727.60 898.36 1064.30
300 1133.80
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P.F. Hexagon Head Bolts/Screws

HEX HEAD BOLTS - METRIC SERIES

PANCHSHEEL FASTE

Product Weight Chart
Kg per 1000 Pcs

DIA.
M27 M30 M33 M36 M39 M42
LENGTH
65 426.0 558.0
70 448.0 585.3
75 470.0 612.6 738.0
80 490.0 640.0 766.8 979.0
85 514.0 667.2 795.5 1013.0 1301.0
90 5417 o 7275 824.3 1047.0 1341.0
95 563.7 754.7 853.1 1081.0 1382.0
100 585.6 782.0 926.1 1115.0 1422.0 1637.0
110 629.5 836.6 992.3 1206.0 1503.0 1730.0
120 669.3 891.1 1058.4 1285.0 1621.0 1823.0
130 et 941.0 1119.4 1364.0 1714.0 1948.0
140 757.0 995.6 1185.5 1442.0 1807.0 2055.0
150 800.8 1050.2 1251.6 1521.0 1900.0 2163.0
160 844.7 1104.7 1317.7 1600.0 1993.0 2271.0
170 - 888.6 1159.3 1383.9 1678.0 2085.0 2378.0
180 934 .4 1213.9 1450.0 1758.0 2178.0 2486.0
190 976.3 1268.4 1516.1 1836.0 2271.0 2594.0
200 1020.1 1323.0 1582.0 1915.0 2364.0 2702.0
220 1100.4 1422.0 1703.5 2058.0 2534.0 2898.0
240 1188.4 1531.1 1835.7 2215.0 2720.0 3114.0
260 1276.4 1640.3 1967.9 2372.0 2906.0 3329.0
280 1364.4 1749.4 2100.1 25290 3081.0 3445.0
300 1452 4 1858.5 2232.3 2686.0 3277.0 3760.0
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P.F. Hexagon Head Bolts/Screws

PANCHSHEEL FASTENERS

Product Weight Cha
HEX HEAD BOLTS - INCH SERIES - UNC Kg per 1000 P
DIA.
1/4" 5/16" 3/8™ 1/2" 5/8" 3/4" 7/8" 14
LENGTH
38" 5.51
12 6.09 9.15 13.48
5/8" 6.67 10.09 14.86
3/4" 25 11.03 16.24 33.98
718" 7.83 11.97 ¢ 17.62 36.49
1l 8.41 12.91 19.00 39.00 69.54
1-1/4" 9.70 15.36 21.76 44.02 77.50
1-1/2" 11.26 17.79 25.49 49.04 85.46 136.02
1-3/4" 12.82 20.22 29.00 55.98 93.42 147.70 217.63
2% 14.38 22.65 25N 62.24 103.03 159.38 233.70 313.48
2-1/4" 15.94 25.08 36.02 68.50 112.80 172.22 249.77 334.74
212" 17.50 27.51 39.53 74.76 122.57 186.31 265.90 355.60
2-3/4" 29.94 43.04 81.02 132.34 200.40 285.06 384.22
35 32.37 46.55 87.28 142.11 214.49 304.22 409.28
3-1/4" 34.80 50.06 93.54 151.88 228.58 323.38 434.34
3-1/2" 37.24 53.57% 99.80 161.65 242.67 342.54 459.40
4" 42.09 60.59 112.32 181.19 270.85 380.86 509.52
4-1/2" 124.84 200.73 299.03 419.18 559.64
e 137.36 220.27 327.21 457.50 609.76
5-1/2" 149.88 239.81 355.39 495.82 659.88
6= 162.40 259.35 383.57 534.14 710.00
6-1/2" 173.68 277.08 409.34 569.37 756.12
78 186.20 296.62 437.52 607.69 806.24
7-1/2" 198.72 316.16 465.70 646.01 856.36
8" 211.24 335.70 493.88 684.33 906.48
16




P.F. Hexagon Head Bolts/Screws PANCHSHEEL FASTE

STANDARD NUTS - METRIC SERIES

Product Weight Chart
Kg per 1000 Pcs

COARSE SERIES
THD. SIZE WEIGHT
M6 X 1 3.09
M8 X 1.25 5.06
M10X 1.5 11.45
M12 X 1.75 16.72
M14 X 2 24.55
M16 X 2 32.66
M18X 2.5 48.32
M20 X 2.5 63.13
M22 X 2.5 77.24
M24 X 3 106.98
M27 X 3 161.73
M30 X 3.5 225.84
M33 X 3.5 283.86
M36 X 4 387.10
M39 X 4 494.00
M42 X 4.5 663.80

STANDARD HEX NUTS - INCH SERIES

UNC
THD. SIZE WEIGHT
112" 13 18.32
9/16"-12 24.46
5/8"-11 35.63
3/4"-10 59.64
7/8"-9 94.59
1"-8 141.34

EB SHRIRAM INSTITUTE FOR INDUSTRIAL RESEARCH

(A unit of Shriram Scientific and Industrial Research Foundation)
An ISO - 9001:2000 Certified Institute
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DELHI - 110006 GC-01 (REV-04)

Your Rel.Ne.
Kind Attn: LP. DHOOT
Sample Particulars : Diate
One Sample described as HSFG HEX BOLT M30x 120 Marked as PF 8.8 5 , was received,

TEST RESULTS

{ As Per 15:3757-1985 And 15:1367(Part-3)-2002)

Class 8.8

Al Chemical Analysis { % By weight )
i Carbon 0.37 0.40 Max Yes
ii. Sulphur 0,035 0.035 Max. Yes
fil. Phosphorous 0.030 0.035 Max Yes
iv. Manganese 4 0.60 Min Yes

Boron " Less than 0.003 0.003 Max Yes
B. Mechanical Tests
L Tensile Strength , N/mm” 876 830 Min Yes
2. 0.2% Proof Stress , Nfmm’ 687 660 Min. Yes
3. Hardness , HRC ) 23-34 Yes

sannris

D.OR.: 29.05,2008
D.0.C.: 09.06.2008
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7] Ph: 91-11-27667267, 27667983, 27667860
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— PANCHSHEEL FASTENERS p—

Panchsheel Fasteners expands the product range by adding "PRE LOADED BOLT ASSEMBLIES AND
DTIWASHERS".

We are specialize in manufacturing and supplying the PRE LOADED BOLT ASSEMBLIES (Bolts, Nuts, Washers)
as per EN-14399 pert3and 4, HR and HV system.

It is the requirement of the EN-14399 standard that the bolt, Nut and Washer assembly is supplied by one
manufacturer, who is responsible for the functioning of the assembly.

We supply these products in black or hot dip Galvanized or in Dacro coated finish suitable to site conditions. The
nut threads are coated with proper lubricants.

. We also manufacture the high strength Structural bolts, Nuts and washers as per IS orASTM standard.
Our products are used in various prestigious projects such as Railway Bridges, Steel Structures used in Metro rail _
projects, Industrial structures etc. *

The manufacturing process for both systems HR and HV are closely monitored and controlled. Products are
suitably identified at all stages of manufacturing.

Products are marked as per the requirement of the standard.

Reference tables for selecting the bolt length.

ASSEMBLY BOLT, NUT, WASHER ASSEMBLY BOLT, NUT, WASHER
HR SYSTEM HV SYSTEM
General Requirements As per EN-14399-1
Bolt and Nut As per EN-14399 - 3 As per EN-14399 - 4
Marking HR HV
Grades 8.8/8 or 10.9/10 10.9/10
Washers As per En -14300-5 or 6
Marking on washer H H
Thread Length Length varies as per bolt length Fix length as per standard
Usefulness Testing As per EN-14399 - 2
You may specify the "K" factor
KO No requirement of "K" factor
K1 Individual values of "ki" factor

We make the products in friction class " k1". The "k" factor describes the linear relationship between the tightening
torque and the preloading force achieved for the diameter concerned.
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PANCHSHEEL FASTENERS

BS EN 14399-3 Head Marking

~—1 _ S PF
— e e e e e e e e e e e s e L ‘
B ———— AR v
Is
. | ‘ )
c | g 0. b ! 8.8HR
—H
k | / , s
. BS EN 14399-3 Mechanical Properties of
X property class 8.8 bolts
Bolt | Stress | Proof Load | Ultimate Load Hardness |
Wi thread | Area min min Rockwell HRC |
vy F Dia. | mm? [ kN kN min | max |
Mi2 | 843 50.7 70 23 34 |
M16 | 157 94.5 130 23 34 |
L~ M20 | 245 147 203 235 [saie]
et [ M22 | 303 182 252 % | 3 |
T s M24 | 353 212 293 23 | a4
. M27 | 459 275 381 23 | 34
Figure 1 M30 | 561 337 466 R [T
M36 | 817 490 678 23|
BS EN 14399-3 Bolt Dimensions Characteristic
Thread size d M12 | M16 | M20 | M22 | M24 | M27 | M30 | m3s | | General Requirements BS EN 14399-1
-P pitch of thread 175 2 25 25 3 | 3 35 — Materials & Manufacture BS EN IS0 898-1 Property Class 8.8
, 5. Self Colour / Black | BS EN 14399-3 - as processed
:":; i 1;% 20 ES e 20 e | 50 £e % E‘(’)‘;z‘; s [ Zinc Electroplated | BS7371-3 or BS EN 10 4042
s
b <200 g 44 52 56 60 | 66 72 84 Hot Dip Galvanized | BS EN ISO 10684
Bolt = 200 E = B5 69 73 79 85 g7 Mechanical Properties BS EN 14399-3, BS EN I1SO 898-1 8.8
g 08 08 08 08 08 08 08 08 Dimensions & Tolerances BS EN 14399-3
c - F = T . | Threads ISO 261, ISO 965-2
s : : : = 04 | 94 | 94 | 94 | |ProductMarking BS EN 14399-3
da | mex 152 | 192 | 244 | 264 | 284 | 324 | 354 | 424
. L | 1270 | 16.70 | ~0.84 | 2284 | 24.84 | 27.84 | 30.84 | 37.00 Important Note
s | s
min, 11.30 | 15.30 | 19.16 | 21.16 | 23.16 | 26.16 | 29.16 | 35.00 - -
! ! It is a requirement of BS EN 14399 that
dw') | min. 201 | 249 | 205 | 333 | 380 | 428 | 466 | 559
T
| e min 23.91 | 29.56 | 35.03 | 39.55 | 4520 | 50.85 | 55.37 | 66.44 The bolt, nut and washer assembly is supplied by one
e 795 | 10.75 | 13.40 | 14.90 | 15.90 | 17.90 | 19.75 | 23.55 manufacturer who is responsible for the function of the
k t assembly.
min. 7.05 | 925 | 1160 | 13.10 | 14.10 | 16.10 | 17.65 | 21.45
r min. 12 12 15 15 15 20 2.0 20 All the components are identified with the
1,
max. 22 27 32 36 41 46 50 60 manSSE G Sk
s : x = |
min. 2116 | 26.16 | 3 35 40 45 49 58.8 The coating of the assembly is under the control of the
Dimensions apply prior to coating manufacturer. i




E— PANCHSHEEL FASTENERS o

BS EN 14399-3 Bolt length and thread tolerances

Thread d m12 Mm16 M20 m22 M24 M27 M30 M36
] Is Ig Is Ig Is Ig Is Ig Is g Is Ig Is Ig Is Ig

nom min max min max min max min max min max min max min max min max min max
35 33.75 36.25 6 11.25

40 38.75 41.25 6 11.25 8 14

45 43.75 46.25 6.25 15 8 14 10 17.5

50 48.75 51.26 | 11.256| 20 8 14 10 17.5 11 18.5

55 53.5 56.5 16.25 25 8 14 10 17.5 11 18.5 12 21

60 58.5 61.5 21.25 30 12 22 10 17.5 11 18.5 12 21 135 | 225

65 63.5 66.5 26.25 35 17 27 10 17.5 11 18.5 12 21 135 | 225

70 68.5 71.5 31.25 | 40 22 32 11.5 24 11 18.5 12 21 13.5 | 225 15 25.5

75 735 76.5 36.25 | 45 27 37 16.5 29 12.5 25 12 21 13.5 | 225 15 25.5

80 78.5 81.5 41.25 50 32 42 21.5 34 17.5 30 12 21 135 | 225 15 255

85 83.25 86.75 | 46.25 55 37 47 26.5 39 225 35 16 31 13.5 | 225 15 255 18 30
90 88.25 9175 | 51.25 60 42 52 31.5 44 27.5 40 21 36 15 30 15 25.5 18 30
95 93.25 96.75 | 56.25 65 47% 57 36.5 49 32.5 45 26 4 20 35 15 25.5 18

100 98.25 | 101.75 | 61.25 70 52 62 41.5 54 37.5 50 31 46 25 40 16.5 34 18 30
110 108.25 | 111.75 62 72 51.5 64 47.5 60 41 56 35 50 26.5 44 18

120 118.25 | 121.75 72 82 61.5 74 57.5 70 51 66 45 80 36.5 54 22 42
130 128 132 76 86 65.5 78 61.5 74 55 70 49 64 40.5 58 26 46
140 138 142 86 96 75.5 88 71.5 84 65 80 59 74 50.5 68 36 56
150 148 152 96 106 85.5 98 81.5 94 75 90 69 84 60.5 78 46 66
160 156 164 85 100 79 94 70.5 88 56 76
170 166 174 95 110 89 104 80.5 98 66 86
180 176 184 105 120 99 114 90.5 108 76 96
190 186 194 115 130 109 124 | 1005 | 118 86 106
200 196 204 125 140 119 134 | 1105 | 128 96 116

All dimensions are in millimetres 15° t030 ©

Bd !

Figure 2
BS EN 14399-3 Nut Dimensions

Thread size d M12 M16 M20 M22 M24 ma27 M30 M36 General Requirements BS EN 14399-1
P pitch of thread 1.75 b 25 25 3 3 35 4 Materials & Manufacture BS EN 20898-2 Property Classes 8 & 10

max. 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 Self Colour / Black | BS EN 14399-3 - as processed
4 min. 04 0.4 04 0.4 0.4 0.4 0.4 0.4 22:;; = Zinc Electroplated | BS 7371-3 or BS EN 1SO 4042
dw’) | min. 201 249 295 333 38.0 428 466 55.9 Hot Dip Galvanized | BS EN ISO 10684

: ] : BS EN 14399-3
e min. 2391 | 2956 | 35.03 | 39.55 | 4520 | 50.85 | 55.37 | 66.44 Mechanical Properties BE B 50foh % Eleenit 3
2 X K .4 4 23. 25. 3
m e 104 148 18 19 215 e £ Dimensions & Tolerances BS EN 14399-3
] min. 10.37 14.1 16.9 18.1 20.2 225 243 29.4
Threads S

max. 22 27 32 36 41 46 50 60 IS0 965-2
]

min. 2116 | 26.16 3 35 40 45 49 58.8 Product Marking BS EN 14399-3

Dimensions apply prior to coating

All dimensions are in millimetres
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BS EN 14399-3 Nut Marking BS EN 14399-3 Proof load values of
property classes 8 & 10 nuts
Property Class
5 Stress Area Test 8 10
) Nut thread Mandrel vl
Dia. Tolerance class Tolerance class
6H') or 6AZ") 6H') or cAZY)
mm? Proof Load kN Proof Load kN
M12 843 84.3 97.8
M16 157 157 182.1
M20 245 245 284.2
M22 303 303 351.2
2 M24 353 353 409.5
m27 459 459 532.4
M30 561 561 650.8
M36 817 817 | 947.7
1) 6H is the tolerance class for self colour nuts and 6AZ is the tolerance class for hot dip
galvanized nuts

Property Class 10

Figure 3

BS EN 14399-6 Washer Marking 45%—*

s

w

(+]
I

Figure 4

BS EN 14399-3 Chamfered Washer Dimensions

| Nominal size d a) M12 M16 M20 M22 M24 M27 M30 M36 General Requirements BS EN 143991

d min 13 17 21 23 25 28 1 a7 4 Self Colour / Black | BS EN 14399-6 - as processed
T [ max 1327 | 17.27 | 21.33 | 2333 | 2533 | 2852 | 3162 | 3762 E‘o"‘;st:'r"; . | Zinc Electroplated | BS 7371-3 or BS EN ISO 4042 _
d, min 2348 | 2948 | 3638 | 3838 | 4338 | 49 | 5480 | 64.80 Hot Dip Galvanized | BS EN I1SO 10684 |
max 24 30 37 39 44 50 56 66 Mechanical Properties BS EN 14399-6
nom 3 4 4 LI S S 6 Dimensions & Tolerances BS EN 14399-6 |
h min 27 3.7 3.7 3.7 3.7 4.4 4.4 5.4 Product Marking BS EN 14399-6 |
max 33 43 43 43 43 56 56 6.6
e |fom=mn | 95 197 | O (0194 1 L1 1B BS EN 14399-3 Mechanical Properties of
max 10 | 150 | 150 | 150 | 150 2 2 2.50 chafaraiiuashes
min 16 | 16 2.0 2.0 20 25 25 25
€ [mex A 25 25 25 3.0 3.0 3.0 oo ey \.fickers Hardness (HV) !
| 3) Nominal thread diameter of associated bolts min max |
| Di ions apply prior to coating ) M16 to M36 inclusive 300 370 |




BOLT TORQUING FOR "PF" FASTENERS

As rule the pre load should be sufficient to maintain the joint members in contact and in compression. Loosening
will cause the loss of bolt tension and shall reduce the fastener fatigue life. Preload should be 70 to 80% of yield
strength.

A practical starting point for all threaded fastener tightening analysis is to use the basic elastic torque-tension
equation, to estimate the relative magnitudes of torque and clamp force, with this equation, we can define a linear
relationship between torque and tension.

T=KDF
Where:
T=Torque, K= Nut Factor, D = Nominal Diameter, F = Force

Bolt Tension

Bolt Tension

Figure 1 : Fastener Loads During Tightening

Torque-angle curve analysis is known to be one of the most basic and practicalmethods of determining the integrity
of the joint.

Torque is applied to a threaded fastener in order to stretch the bolt whilecompressing the clamped parts. This
compression of the clamped is known asthe preload or clamp load.

When applying torque to a fastener there will obviously be some resistance dueto the friction effects in the bearing
and threaded regions. If the resistance isgreat enough the bolt (or nut) will not turn and either the proper preload will
notbe attained or a joint failure will occur (due to torsional stresses or a cross-threading situation). To insure that
fastener movement occurs both the inputtorque and angular displacement of the fastener are monitored. Plotting
torquein terms of angle of turn results in the torque-angle curve.
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Torque (Nm)

Angle (deg)

Figure 2 : Torque-Angle Curve

Torque : The amount of energy applied to a bolt or nut.

Angle : The amount displacement of a bolt or nut.
g 45° 90°

Figure 3 : Angular Displacement

Tightening Zones of the Torque-Angle Curve

The values of nominal minimum preloading force and reference value of initial tightening torque are shown
inthe table-1.

Table-1
Thread Nominal minimum Initial tightening
preloading force (KN) torque0.75 Y.S. and ki =0.13

M12 59 69

M 16 110 171

M 20 172 334
M 22 212 455
M 24 247 578
M 27 321 846
M 30 393 1149
M 36 572 2007
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Clamp length Bt
d = nominal thread diameter

Further rotation to be applied, during the
second step of tightening

Degrees Part turn
Yiti<2d 60 1/6
2d <>t <6d a0 1/4
6d <>t <10d 90 1/4

angle should be determined by testing.

NOTE : where the surface under bolt head or nut is not perpendicular to the bolt axis, the required

Table 2 : Combined method. Further rotation.

Where Clamp length = ?t ,d = nominal thread diameter

The final rotation of the nut relative to the bolt threadshall be easily determined at the end of the tightening, using,
for example, a marking crayon or amarking paint.
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BOLT LENGTH

SELECTION CHART BASED
ON THE GRIP LENGTH

7N

N

Diameter of thread M12 M16 M20 m22 M24 m27 M30 M36*
Nominal length | HV assemblies - Clamping length Et

35 16-21

40 21-28 17-22

45 26-31 22-27 18-23

50 31-36 27-32 23-28 22-27

55 36-41 32-37 28-33 27-32

60 41-46 37-42 33-38 32-37 29-34

65 46-51 42-47 38-43 37-42 34-39

70 51-56 47-52 43-48 42-47 39-44 36-41

75 56-61 52-57 48-53 47-52 44-49 41-46 39-44

80 61-66 57-62 53-58 52-57 49-54 46-51 44-49

85 66-71 62-67 58-83 57-62 54-59 51-56 49-54 43-48

9 71-76 67-72 63-68 62-67 59-64 56-61 54-59 48-53

95 76-81 72-77 68-73 67-72 64-69 61-66 59-64 53-58

100 : 77-82 73-78 72-77 69-77 66-71 64-69 58-63

105 82-87 78-83 77-82 74-79 71-76 69-74 63-88

110 87-92 83-88 82-87 79-84 76-81 74-79 68-73

115 92-97 88-93 87-92 84-89 81-86 79-84 73-78

120 97-102 93-98 92-97 89-94 86-91 84-89 78-83

125 102-107 98-103 97-102 94-99 91-96 89-94 83-88

130 107-112 103-108 102-107 99-104 96-101 94-99 88-93

135 108-113 107--112 104-109 | 101-106 99-104 93-98

140 113-118 112-117 109-114 106-111 104-109 98-103

145 118-123 117-122 114-119 111-116 109-114 | 103-108

150 123-128 122-127 119-124 116-121 114-119 108-113

155 128-133 127-132 124-129 | 121-126 119-124 113-118

160 132-137 129-134 126-131 124-129 118-123

165 137-142 134-139 | 131-136 129-134 | 123-128

170 139-144 | 136-141 134-139 | 128-133

175 144-149 | 141-146 139-144 | 133-138

180 149-154 | 146-151 144-149 | 138-143

185 154-159 | 151-156 149-154 | 143-148

190 159-164 | 156-161 154-159 | 148-153

195 164-169 | 161-166 158-164 | 153-158

200 166-171 164-169 | 158-163

*only on request
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"PF" DTI WASHER

The principle of HSFG bolted connections relies upon tensioningeach bolt in the connection to a specified

minimum tension so thatthe desired clamping force will be induced in the connection interface.

Advantages with use of Direct Tension Indicator washer:

Provides absolute assurance that the boltis properly tightened.
Immediate verification of bolt tension.

Reduces the inspection time and cost.

Hardened washer can be eliminated.

Reduces manpower hence reduces cost.

Installation is much faster.

DU EION =2

DTl is installed on a bolt with the "bumps" placed against theunderside of the bolt head there are noticeable gaps
between the"bumps." As the nut is turned and the bolt tensioned, the "bumps" flatten.When the "bumps" are
flattened so that the gaps have beenreduced to the required dimension, the bolt has been properly tensionedand

required clamping force is present.

Note A: DTIwashers can be placed under the bolt head or nutas shown below.

DTI Washer Table

Bolt Grade 1 (8.8) Grade 2 (10.9)
Size Bumps Refusals Bumps Refusals
M12 4 3 - -
M16 4 3 4 3
M20 5 3 5 3
M22 5 3 6 4
M24 6 4 7 4
M27 6 4 T 4
M30 7 4 8 5
M33 - - 8 5
M36 8 5 - -
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'PF' SPECIAL FASTENERS FOR
PRE-ENGINEERED BUILDING SYSTEMS,
ROOFING, CLADDING AND FACADES.
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'PF' Self Drilling Screws

'PF" High Quality Self Drilling Screws are manufactured and imported from Taiwan as pef Australian
Standard AS-3566, CLASS-III (3) & (4).

Hex Washer Flange Head Self Drilling Screws with EPDM/Metal Bonded Washer Range#8to# 14 #
upto 120 mm Length :

Self Tapping Screws
Wafer Screws
Stitching Screws
Type'17' Screws

Different Colour Headed Screws as per requirement @ : o

The screws are mechanically galvanized with Zinc-Tin alloy to a thickness of minimum 25 Microns.
Over and above mechanical plating 2 top coats are given over this mechanical plating to further
enhance corrosion resistance. "PF" screws strictly comply to following Class 3 requirements.

(i) When tested in a neutral salt spray in accordance with AS 2331.3.1 for 1000 hrs red rust
shall not be present over more that 5 per cent of the significant areas of the screws and
there shall be no blistering of the coating.

(i)  When tested in a condensing atmosphere containing sulphur dioxide at level SFW 2.05
inaccordance with DIN 50018 for 15 cycles, red rust shall not be present over more than
S per cent of the significant areas of the screws and there shall be no blistering of the
coating.

(iif)  When non-metallic (organic) coated corrosion resistant self-drilling screws are tested in
an atmosphere of 100 per cent relative humidity in accordance with ASTM D2247 for
1000 hrs there shall be no blister size S3 or larger or a blister density of 1 or greater in
accordance with AS 1580.481.1.9.

(iv)  When non-metallic (organic) coated corrosion resistant self-drilling screws are exposed
to alternating ultraviolet and water with a test cycle of 4 hrs ultraviolet radiation of 60°C
and 4 hrs condensation at 50°C in accordance with ASTM G154 for 2000 hrs there shall
be no checking, cracking or flaking and peeling with a rating greater than 0 in
accordance with AS 1580.481.1.7, AS1580.481.1.8 and AS 1580.481.1.10,

respectively.
Threads for Self-Drilling Screws for Fixing to Steel e
1o Major dia Minor dia
Size Pltch(‘()h}lom.} (d) (d,)
Min. Max. Min. Max.
ST 3.5 (No.6) 1.27 3.43 3.53 2.51 2.64
ST 4.2 (No. 8) 1.41 4.09 4.22 2.95 3.10
ST 4.8 (No. 10) 1.59 465 4.80 3.43 3.58
ST 5.5 (No. 12) 1.80 5.31 5.46 3.99 4.70
ST 6.3 (No. 14) 1.80 6.10 6.25 4.70 4.88




r

A & ,/1.% ‘f(f od - GB

'PF' High Strength Bolts for Structural Steel Joints with Nuts & Washers to
Comply with ASTMA-325M/A490M for Bolts, A563M for Nuts & F436M for
Washers Grade 8S/10S.

3 | . W Table 1 : P.F. ASTM A325M High Strength Structural Bolts - Dimensions
PR (" hat THREAD SIZE | Thread Size M16 M20 (M22) M24 (M27) M30 M36
_| oA TR I B | I Pitch 2.0 2.50 2.50 3.00 3.00 3.50 4.00
= | 1 1 1 Max. | 16.70 | 20.84 | 22.84 | 2484 | 2784 | 3084 | 37.00
. i T B Min. 15.30 | 19.16 21.16 2316 | 26.16 2916 | 35.00
4 3 da Max. 18.70 | 23.24 25.24 27.64 | 3040 3340 | 39.40
BOLT LENGTHL W Max. 27.00 | 34.00 36.00 41.00 | 46.00 50.00 | 60.00
?u‘z;se;n_ z?c':els:refclns:“c:‘na preterence Min. 26.16 33.00 35.00 40.00 45.00 49.00 58.80
o el ter ,e,"'g’m; et [¢ Min. 29.56 | 37.29 39.25 4520 | 50.85 55.37 66.44
NS - ~ T Max. 10.75 | 13.40 14.90 15.90 | 17.90 19.75 23.55
4 1 N Min. 9.25 11.60 13.10 14.10 | 16.10 17.65 21.45
R Min. 0.60 0.80 0.80 1.00 1.20 1.20 1.50
T i T T1 Ref. 31 36 38 41 44 49 56
it s T2 Ref. 38 43 45 48 51 56 63
§ % | S Table 2 : P.F. ASTM A563M High Strength Structural Nuts-Dimensions
2 % ‘ s ' Thread Size M16 M20 | (M22) M24 | (M27) | M30 M36
i3 : 7 Pitch 2.0 2.50 2.50 3.00 3.00 3.50 4.00
H W Max. 27.00 | 34.00 | 36.00 41.00 | 46.00 | 50.00 | 60.00
Min. 26.16 | 33.00 | 35.00 40.00 | 45.00 | 49.00 | 58.80
C Min. 2956 | 37.29 | 39.55 4520 | 50.85 | 55.37 | 66.44
H Max. 17.10 | 2070 | 2360 2420 | 27.60 | 30.70 | 26.60
S Min. 16.40 19.40 | 2230 2260 | 26.30 | 29.10 | 35.00
8 Weight Kg/1000 Pcs. | 60.4 1153 | 1428 197.7 | 2823 | 365.0 | 2818
\ As
Table 3 : P.F. ASTM F436M High Strength Structural Washers - Dimensions
Bolt Size M16 M20 (M22) M24 (M27) M30 M36
Min. 18.00 | 22.00 24.00 26.00 | 30.00 33.00 | 39.00
9 Max. | 1840 | 2250 | 2450 | 2650 | 3050 | 33.60 | 39.60
5 Max. 34.00 | 42.00 44.00 50.00 | 56.00 60.00 | 72.00
Min. 32.40 | 4040 42.40 48.40 | 54.10 58.10 70.10
H Max. 4.60 4.60 4.60 4,60 4.60 4.60 4.60
Min. 3.10 3.10 3.40 3.40 3.40 3.40 3.40
Weight Kg/1000pcs.| 20.3 31.3 33.2 44.7 54.8 61.4 89.7
A Table 4 : Mechanical Properties of H.S.S. Bolts
Property Class 8.8 Property Class 10.9
Thread Stress Ultimate Proof Hardness | Ultimate Proof Hardness
Size Area | Load (Min) | Load (Min) Load (Min)|Load (Min)
mm2 Newtons | Newtons HRC MNewtons | Newtons HRC
M16 157 125600 91060 22-32 163280 | 130310
M20 245 203350 147000 254800 | 203350
(M22) 303 251490 181800 315120 | 251490
M24 353 292990 211800 23-34 367120 | 262990 | 33-39
(M27) 459 380970 275400 477360 | 380970
M30 561 465630 336600 583440 | 465630
M36 817 678110 490200 849680 | 678110

Table 5 : Mechanical Properties of H.S.S. Nuts

Thread Property Class 8 Property Class 10

Size Proof Load Proof Load
Newtons Hardness Newtons Hardness
M16 168900 195500
M20 263400 305000
| (M22) 325700 HRE 89 377200 HRC 26

M24 379500 to 439500 to
(M27) 493400 HRC 30 571500 HRC 36
M30 603100 698400
M36 878300 1017200




'PF’ Mild Steel Bolts and Nut-as per IS 1363 Cl 4.6

5 T Taiwan as per Australian

E/* 1 I

!)\ Length of Thread
A

Nasher Range#8to# 14 #

(=}

)

- s - - - -
All dimensions are in millimetres S

IS : 1963 5s of minimum 25 Microns.

;s 3 requirements.

d s e k r m
31.3.1 for 1000 hrs red rust
D int areas of the screws and
M6 6.48 10 | 10.89 40 | 25 | 5.0
. ; s & il r dioxide at level SFW 2.05
i & £ : . : : :be present over more than
M10 1090 | 17 | 1872 | 7.0 | 40 | 80 shall be no blistering of the
M12 13.10 | 19 | 20.88 80 | .60 | 10.0

drilling screws are tested in
M14 14.98 | 22 | 23.91 9.0 | .60 | 11.00 ince with ASTM D2247 for
2r density of 1 or greaterin

M16 17.10 24 26.17 10.0 | .60 13.0
M18 19.26 27 29.56 12.0| .60 15.0 jrilling screws are exposed
iltraviolet radiation of 60°C
M20 21.30 30 32.95 13.0 | .80 16.0
154 for 2000 hrs there shall
M22 2330 | 32 | 3503 | 14.0| .80 | 180 rating greater than O in
and AS 1580.481.1.10,
M24 25.30 36 39.55 15.0 | .80 19.0
o Steel
Millimetres
Minor dia
Length of thread : (d)
2D+6 upto and including 130 Length Max
2D+12 above 130 upto and including -
160 Length. 1 2.64
TENSILE BRINELL 5 3.10
GRADE STRENGTH HARDNESS 3 3' 58
N/mm? HB :
4.6 400 114/209 9 4.70
0 4.88

®
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